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Abstract

Quality of care is an issue for health systems worldwide. Overprovision, or healthcare for which the
harms outweigh the benefits, is an aspect of quality often overlooked in low- and middle-income
countries. As well as harming individual patients, overprovision represents a waste of resources
and opportunity cost as countries work towards universal health coverage. Additionally,
overprovision of antibiotics and antimalarials contributes to the development of antimicrobial
resistance. There is particular concern that in the private sector, which is growing in many low- and

middle-income countries, financial incentives may encourage providers to induce demand.

| led the development of standardised patient cases of asthma, non-malarial febrile illness,
tuberculosis and upper respiratory tract infection, that would allow overprovision to be studied. |
used 909 standardised patient visits to measure overprovision in 227 private for-profit and not-for-
profit health facilities in Tanzania. | classified overprovision into three domains of harm: economic,

public health and clinical.

There was overprovision in 81.4% of visits, but no association between a facility being for-profit
and overprovision (OR= 1.15, 95% Cl: 0.66 — 2.03). In a randomised experiment, 86.0% of
standardised patients who expressed knowledge that antibiotics were unnecessary received them,
compared to 94.8% of those who did not (p=0.074). Providers who exerted more effort in the
consultation, measured by history questions and physical exams, were more likely to provide
correct care (RR=1.87, 95% Cl: 1.47 — 2.38) and less likely to overprovide (RR=0.93, 95% Cl: 0.88 —
0.98).

My results suggest there is widespread overprovision in the Tanzanian private sector. In contrast
with pre-study hypotheses, overprovision was not less common in not-for-profit facilities, and
patients signalling knowledge of appropriate antibiotic use had no more than a modest effect on
receiving them. In light of these findings, | discuss future avenues for research, policy implications

and the range of reforms that could curb overprovision.
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1 Chapter 1: Introduction

1.1 Overprovision in the universal health coverage era

The aim of universal health coverage (UHC) is to ensure that the whole population can access the
health services they need without financial hardship [1]. Measurement of progress towards UHC
typically focuses on three dimensions of coverage: the services available, the proportion of the
population included and the extent of financial protection (that is, reduction of cost-sharing and
user fees) [2]. The focus on these dimensions has further been reinforced by the selection of two
indicators for UHC as part of the Sustainable Development Goals: the average coverage of essential
health services among the population, and the proportion of households with catastrophic

spending on health [1].

The UHC framework has not historically included measurement of quality of care (QoC), but there
is increasing recognition that, as coverage and financial protection are expanded as part of the UHC
agenda, care must be of a high enough quality that patients and populations reap the benefits of
improved access [3-5]. QoC is a major global health concern, and there is extensive evidence of
poor QoC in low- and middle-income countries (LMICs), with outpatients receiving less than half of
recommended clinical actions [5, 6] and frequent incorrect diagnoses for serious conditions [7, 8].
Two studies have attempted to quantify the mortality attributable to poor quality of care in LMICs.
Their estimates found that poor quality of care was responsible for 5 million deaths per year [9],

and between 5.7 and 8.4 million deaths per year [10].

UHC cannot be achieved without addressing inefficiency, so that governments can free up scarce
resources which are needed for investment in the health system [11]. Inefficiency can be framed
as having large opportunity costs for publicly funded and insurance-based health systems, reducing
the capacity to provide effective care [12]. Inefficiency is a concern worldwide [13] but in LMICs
with tight fiscal constraints, improving efficiency is especially important [14]. This is particularly the
case now that national budgets are strained by the economic shock of Covid-19 pandemic [15].
Tackling waste is a key part of improving efficiency, with an estimated 20-40% of spending on health
being wasted [2]. The OECD proposes a framework categorising wasteful healthcare expenditure
as either governance-related waste (administration waste, and fraud, abuse and corruption),
operational waste (overpaying, or paying for inputs which go unused), or wasteful clinical care [16].
Overprovision can be described as a form of wasteful clinical care, and sources of waste within
clinical care include inappropriate use of medicines, overuse of investigations or procedures, and

unnecessary admissions to hospital [2].
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Overprovision has often been highlighted as a problem for high-income countries (HICs): much of
the existing literature focuses on the USA, which has the highest per person expenditure on health
in the world [17]. In LMICs, narratives around health systems failures have focussed on underuse
caused by constrained budgets [18], rather than overprovision. However, as | argue above,
overprovision can cause significant harm to LMIC health systems through waste and poor quality.
It is important to recognise that LMIC health systems are not immune to the problems which drive
overprovision in HICs; there is increasing private sector provision and financing in LMICs, payment
structures may create perverse incentives, and insufficient clinical training can cause diagnostic and

treatment errors.

1.2 Defining overprovision

Overuse has been defined in one report as the provision of medical services for which the potential
for harm exceeds the potential for benefit [19]. It can include unnecessary diagnostic procedures,
surgical interventions, drug therapy and hospital admissions [20]. The two high profile commissions
cited have used the term overuse, rather than the term overprovision. However, | will use the term
‘overprovision” throughout the rest of this thesis because overprovision can be initiated and driven
by all aspects of health systems, including funders, facilities and providers, whereas the term
overuse arguably implies that patient behaviour is the key driver. Other related terms which are
used in the literature are overdiagnosis, the diagnosis of a condition that would not cause a patient
symptoms or harm in their lifetime, and overtreatment, the unnecessary treatment of such a

condition [21].

Overprovision can co-exist with underprovision, that is, providers may fail to provide the correct
treatment at the same time as providing unnecessary care [22]. Overprovision can be said to have
occurred whether or not the patient also received correct care. For example, a patient with a fever
caused by malaria, experiences overprovision whether prescribed only an unnecessary antibiotic,
or an unnecessary antibiotic alongside an antimalarial. In the former case, there is both
underprovision of an antimalarial and overprovision of an antibiotic, but in the latter case just
overprovision of the antibiotic. Overprovision is conceptualised in more detail in the paper given in

Chapter 5 of this thesis.

1.2.1  Quality of care and overprovision

Quality of care is a multi-dimensional concept. Donabedian [23] described quality of care as an
object of three dimensions: structure, process and outcomes. Structure refers to the resources

required, but not sufficient, to deliver good QoC [24]. Process QoC, also known as clinical QoC [25],
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is used to describe the actions taken to produce health [26]. Outcomes are the ultimate aim of
care, but can be argued to be an unreliable measure of QoC due to the innate randomness of
patients’ response to treatment [27]. The focus of this thesis is on clinical QoC, which is the key
point where provider behaviour influences the management and eventual outcomes for patients.
Clinical QoC is extremely difficult to measure well [25], in part due to the complex nature of QoC
itself, the huge diversity of conditions of patients who present at health facilities, and the lack of

universal indicators of QoC [28].

More recently, the Institute of Medicine, which has produced a number of influential reports on
QoC in the American health system, defined QoC as the extent to which healthcare services
increased the likelihood of desired outcomes [29]. It further described high quality healthcare as
having six key characteristics: safety, effectiveness, patient-centeredness, timeliness, efficiency,
and equitability [30]. Kruk and colleagues, taking a systems approach to QoC, have described a high
quality health system as one that delivers care which improves or maintains health outcomes, is
valued and trusted, and can adapt to different population needs [5]. They further argue that clinical
QoC encompasses competence (evidence-based, effective care within capable systems) and a

positive user experience (respectful, user-focussed care).

Overprovision can be framed as a quality of care issue, as well as one of efficiency: giving patients
the right care involves a combination of both ensuring that effective interventions are used, and
avoiding overprovision [31]. Using the Institute of Medicine definition, overprovision is clearly a
threat to QoC, because unnecessary care does not increase the likelihood of desired outcomes, and
in some cases may decrease it. Overprovision makes care less safe, effective and efficient.
Overprovision can be viewed as poor QoC using the definition of Kruk and colleagues too, as it also
contravenes their requirement of effectiveness and being evidence based. As Brownlee and

Korenstein argue, any treatment which offers little or no chance of benefit can be harmful [32].

Overprovision can be conceptualised as a continuum, with universally beneficial interventions at
one end of a spectrum and entirely ineffective interventions at the other end [20]. Categorising
tests, treatments and other healthcare interventions as either effective or unnecessary is not
straightforward, and will vary with the patient and circumstances; much medical care can be said
to fall into a grey zone where it may be beneficial for some but not all patients, may have risk of
significant harms, and may have weak evidence for both harms and benefits [33, 34]. Uncertainty
is an added complication when considering whether an intervention is overprovision: a provider

may believe that even very unlikely consequences of non-treatment are serious enough to
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outweigh the potential drawbacks of treatment [35]. To that provider, the treatment’s benefits are

greater than its risks, even if another provider or researcher would classify it as overprovision.

This conceptualisation takes a clinical perspective, and assumes a provider simply tells a patient
what tests and treatments they should have. The picture is further complicated when accounting
for patient preferences, or an alternative model where a provider gives information to the patient,
but the patient makes the ultimate decision on which interventions to undergo. Most medical care
is again likely to fall somewhere on a spectrum between these two extremes, with the strength of
advice varying with context, condition, patient and provider. There may be some overprovision
which could be argued to be entirely patient-initiated, such as a caesarean section at maternal
request without medical indication. It is important to note, however, that trying to identify which
actor in a patient-provider interaction is responsible for overprovision is not necessarily
straightforward, informative or particularly useful. In the above example of requesting a caesarean
section without an indication, the request may be made in the context of a health system or culture
which overemphasises the risks of vaginal delivery and underemphasises the risks of caesarean

sections, even if the individual provider explained them accurately to the patient.

1.3 Different perspectives on overprovision

1.3.1 The medical model

The provision of healthcare has been described as following a standard medical model, based on
an interaction between the patient and the provider [36, 37]. A patient reports symptoms of illness
to the provider who will, on the basis of these symptoms, construct a differential of possible
diagnoses. The provider elicits further information by taking additional history from the patient,
and carrying out physical exams and diagnostic tests. The provider uses this information to identify

the likeliest diagnosis, and then proposes a course of treatment.

There are a number of points in the process where overprovision can arise. The first is within the
diagnostic process itself: the provider may carry out diagnostic tests which provide information that
would not change their diagnosis or proposed management of the patient, and so confer minimal
or no benefit to that patient. Any risks or costs of the tests outweigh the benefits, and so such tests
can be described as overprovision. The second opportunity for overprovision is through making an
incorrect diagnosis. This can be due to failing to consider the correct differential diagnoses, or not
taking sufficient history, or not carrying out appropriate physical exams and diagnostic tests, or
through misinterpretation of information gained from the diagnostic process. Thus, an incorrect

diagnosis can easily lead to overprovision because the proposed treatment is unlikely to benefit the
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patient. Finally, the provider may come to the correct diagnosis, but still propose treatment which

has minimal benefits, or a higher risk of harm than necessary.

1.3.2  Economic theories of healthcare provision

The framework of principal-agent relationships can be used to examine sources of overprovision.
It is widely accepted that the provider acts as agent for patient (the principal) in the provision of
healthcare, and that there is substantial information asymmetry between the agent and the
principal [38]. As such, healthcare has been characterised as a credence good [39], that is, the
provider of the service has more knowledge than the consumer, and so the consumer (or patient)
is reliant on the provider to tell them which goods and services they should purchase, giving the
provider the opportunity to make recommendations which the consumer or patient would not take
if they had full information [40]. This has been theorised as a source of both underprovision and
overprovision of healthcare: underprovision if a provider does not deliver an intervention due to
lack of time, or not having the resources available, and overprovision if a provider uses the
opportunity to sell an unnecessary treatment or a more profitable treatment than necessary [39].
The exploitation of credence goods to sell unnecessary care can also be described as supplier-
induced demand: the provider generates more patient demand than would have been the case had
the patient had the same information as the provider. Supplier-induced demand requires both
information asymmetry and financial incentives: the marginal revenue the provider receives for

selling the unnecessary care must exceed the marginal cost of providing it.

Supplier-induced demand is difficult to demonstrate empirically, but there are some notable
examples of evidence from healthcare markets in HICs, particularly where overprovision is
observed to increase as a response to falling incomes [41]. A field experiment among Swiss dentists
found that 28% of patients were offered overtreatment, and dentists with lower utilisation were
more likely to offer unnecessary care, suggesting deliberate inducement [42]. Studies in the US
have found that caesarean section rates increased with declining fertility [43], and the volume of
procedures performed by thoracic surgeons increased when Medicare reimbursement values were

lowered [44].

Providers may also be considered agents for third-party funders and regulators, including the
Ministry of Health, social health insurance networks and private insurance companies [38, 45]. Fee-
for-service or volume-based reimbursements from such funders (as opposed to capitation or fixed
salaries) may create the opportunity to provide more care than the funder would consider effective

or good value if they had full information.
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Behavioural economics and psychology also provide insight into how overprovision may be
introduced into the medical decision-making process. Heuristics, or mental shortcuts, are often
used in decision-making, and these strategies can lead to systematic errors in judgement, known
as cognitive biases [46, 47]. There is evidence of cognitive biases in medical decision-making,
though this mostly comes from HICs [48]. Cognitive biases may lead to overprovision through the
diagnostic process, for example with confirmation bias resulting in an incorrect diagnosis [49, 50],
or at the treatment stage, where commission bias may lead a provider to recommend a treatment

when it would be more beneficial to do nothing [51].

1.4 Measuring overprovision

Measuring overprovision is challenging in all settings. To measure overprovision in a given clinical
scenario, appropriate care must first be defined. However, as discussed above, much medical care
falls into a ‘grey zone’ where it is hard to categorise as absolutely necessary or unnecessary [34].
This means that direct measurement of overprovision is both theoretically and practically difficult:
to define whether a prescription of a drug to a given patient is necessary, a researcher must first
describe all the scenarios in which a prescription would be warranted (or not), then collect enough
data about the patient and their health to come to a conclusion. In practice, this is challenging.
Medical records, the most obvious source of information about the patient, their diagnosis and
their case management, are dependent on the skills and actions of the provider, and do not always
reveal the true condition of the patient [52]. Moreover, availability of records in LMICs can be poor,
and the details within them too limited to make a proper assessment of appropriateness of care
even when records are available [53]. Therefore, much of the evidence for overprovision comes
from indirect measurement, and little research has been undertaken in LMICs; a systematic review
on the irrational use of medicines in China and Vietnam found no eligible studies which directly
measured unnecessary drug prescriptions [54]. The different methods and approaches which have
been used for direct measurement of overprovision in LMICs, as well as their advantages and

disadvantages, will be discussed in greater detail in the literature review in Chapter 2.

Studies measuring overprovision in LMICs have typically relied on indirect comparisons of
prescription rates or use of healthcare (for example, caesarean sections) across groups or against
an established benchmark. This allows the identification of facilities, sectors, regions or patient
groups with relatively high rates of specific treatments. For example, a Brazilian study found that
81% of private sector patients underwent a caesarean section, compared to 36% of public sector
patients [55]. However, this indirect approach does not allow us to say whether the difference is

due to overprovision in the private sector or underprovision in the public sector. Furthermore, even
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comparison to a threshold of 19% of deliveries by caesarean section (above which there is no
evidence of increasing rates being associated with decreasing mortality) [56] does not allow us to
say which caesarean sections were unnecessary, and further complicates the picture by suggesting

there is overprovision in both sectors.

1.5 Overprovision of antibiotics in LMICs

Overprovision of antibiotics is a key focus of this thesis, as overuse and inappropriate use of
antibiotics are among the drivers of the spread of antimicrobial resistance [57, 58]. As such, it is a
major global health concern, and overprovision of antibiotics is one of the best-documented
examples of medication overprovision [20]. Modelling has predicted that antimicrobial resistance
will be responsible for 10 million deaths annually by 2050 [59], as well as an annual shortfall in
global economic output of S6 trillion (USD) [60]. Antibiotics may be particularly susceptible to
overprovision, because there is a low risk of them causing harm to individual patients, patients are
unlikely to know if they are necessary or not, there are a huge number of cheap generics available,
and most can act on a wide range of bacterial infections, so there may be a reasonable possibility

of them successfully treating an unidentified condition [61].

Increases in antibiotic consumption in recent years have been especially rapid in LMICs. A modelling
study of global per capita antibiotic consumption rates estimates that antibiotic use increased by
76% in LMICs between 2000 and 2018, while remaining stable in HICs [62]. Analysis of global
antibiotic sales estimated there was an increase in per capita consumption in LMICS of 77%
between 2000 and 2015, compared to a decrease of 4% in HICs [63]. The same study found that
overall consumption increased by 114% in LMICs and 6% in HICs when not adjusted for differential
population growth. While these studies cannot quantify the proportion of antibiotics that are a
result of overprovision, it is widely regarded as a global problem [64], and there is some evidence
that it may be more common in LMICs than HICs [65]. A systematic review found that 50% of
patients attending primary care for any reason in LMICs were prescribed an antibiotic [66]. Only
nine studies identified within the review attempted to quantify the proportion of antibiotic
prescriptions which could be classified as overprovision, and a pooled estimate was not calculated,

but the proportions ranged from 8% to 100% of antibiotic prescriptions being inappropriate.
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1.6 Private healthcare in LMICs

1.6.1 Extent and scope of private health care provision in LMICS

The private sector is a necessarily broad term, and the private health care sector in LMICs
encompasses a huge range of size and type of providers: informal drug-sellers, ‘one man show’
clinicians who practice independently, accredited drugstores and pharmacies, not-for-profit health

facilities with a charitable or religious ethos, and internationally accredited hospital chains [67].

Crude attempts to measure the size of the private healthcare sector generally rely on estimates of
the proportion of health expenditure that is private, or the share of utilisation, providers or facilities
in the private sector. Analysis of the latest WHO global health expenditure data suggests close to
half of spending on healthcare across LMICs came from private sources: in low income countries,
it made up 49% of primary healthcare (PHC) spending and 54% of non-PHC spending, 49% of both
PHC and non-PHC spending in lower-middle income countries, and 46% of PHC spending and 39%
of non-PHC spending in upper-middle income countries [68]. However, since this private
expenditure can include out-of-pocket expenditure in government facilities, and does not include
contributions to social health insurance schemes which may fund private facilities, it is not directly

analogous to spending at private health providers.

Analysis of Demographic and Health Surveys (DHS) and Multiple Indicator Cluster Surveys (MICS)
conducted between 2014 and 2019 in 65 LMICs estimated that the private sector provided up to
68% and 66% of care for sick children in the Eastern Mediterranean and South-East Asian regions
respectively, but as little as 7% in European LMICs. For childbirth care, 53% was privately provided
in the Eastern Mediterranean region, but just 1% in European LMICs [69]. Earlier analysis of DHS
surveys from 1990 to 2013 averaged across 70 LMICs found that the private sector provided 63-
67% of care for sick children, and 38% of childbirth care [70].

Such measurements of the private sector include use of retailers such as pharmacies, and faith-
based organisations. Faith based organisations play a small but important role in health delivery in
some countries, particularly in sub-Saharan Africa, where they provide 7% of childbirth care but

they have been estimated to provide just 0.5% of outpatient care across 47 LMICs [71].

There is increasing recognition of the necessity of engaging private sector providers, whether for-
profit or NGOs, in order to achieve the expansion in access to healthcare that is needed to make
progress towards UHC [72]. In recent years, this has included the expansion of public funding of

private health provision, either through social insurance or contracting [73]. However the role of
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the private sector in global health delivery is controversial from a number of perspectives, including

that of quality [74].

1.6.2  Concerns around quality

While statutory regulation of private health providers in LMICs is common, implementation and
enforcement of such regulations in order to ensure good QoC is very often weak [75, 76]. It is
difficult to make direct comparisons of QoC between the public and private sectors, as they tend
to differ in the demographics of patients served and their health conditions, the qualifications of
providers and the level of resources available [77]. Reviews which have attempted to compare the
sectors have generally highlighted the low quality of evidence available, but have reached a variety
of conclusions: that privately-provided care is either equivalent to or better than public healthcare
in quality [78], that there is generally poor QoC in both sectors but there is better drug availability,
responsiveness, and effort in the private sector [79], or that QoC may be better in the private sector
from a patient experience perspective (comfort of facilities, waiting times), but worse from a
technical perspective (compliance with guidelines, diagnostic accuracy and provider knowledge)

(80, 81].

While increasing the involvement of the private sector in healthcare provision in LMICS has often
been proposed as a solution for improving efficiency of delivery [82], there are a number of reasons
to believe that private sector provision may be less efficient and result in more overprovision than
publicly delivered care. Public sector health systems typically pay providers with fixed salaries, and
procurement of drugs and equipment is centralised, so there are weak incentives for overprovision.
By contrast, private sector providers are more likely to be paid through fee-for-service or volume-
based payments from public or private insurers, as well as out-of-pocket payments from patients
[83]. Private providers may own the facility in which they operate, or the attached ancillary services
such as laboratories or pharmacies, and may have relationships with pharmaceutical companies.
All of these combine to create stronger incentives for overprovision in the private sector [40] .
Empirical evidence from LMICs also points towards lower efficiency and greater overprovision in
the private than public sector, with two reviews highlighting high drugs costs and unnecessary
testing and treatment in private facilities as drivers of inefficiency when compared to the public

sector [80, 81].

1.7 Aims and Objectives

The aim of this PhD is to develop methods to conceptualise and measure overprovision, and to

apply these in the Tanzanian private sector to understand the extent and drivers of overprovision.
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This can be broken down into specific objectives:

1. To develop and implement standardised patient cases to measure quality of care in
Tanzanian private health facilities

2. To develop a framework for understanding the potential harms of overprovision

3. To measure the prevalence of types of overprovision in the Tanzanian private sector, and
compare prevalence by facility characteristics

4. To assess whether patients expressing their knowledge of unnecessary practices reduces
their likelihood of receiving overprovision

5. To examine the relationship between provider effort and different components of care,

including correct treatment and unnecessary care.

1.8 Thesis outline

This thesis has eight chapters, and is a research paper style thesis structured around four academic
papers. Chapter 1 (this chapter) is an introduction to the concept of overprovision and the
motivation for the PhD. Chapter 2 is a scoping review of the literature on empirical measurement
of overprovision. Chapter 3 includes the first academic paper, a review of standardised patient
methodology. Chapter 4 gives the study methods, expanding on the details of standardised patient

data collection for the data used in the thesis, and explaining the study setting.

Chapters 5-7 comprise the main results of this PhD, each chapter being based on an empirical
paper. Chapter 5 introduces a framework for measuring and conceptualising the harms of
overprovision, and applies the framework to outpatient care in the Tanzanian private sector.
Chapter 6 details an experiment examining the effect of patient knowledge on whether providers
prescribe unnecessary antibiotics. Chapter 7 examines the extent to which, and mechanisms
through which, provider effort protects against overprovision. Chapter 8, the discussion, looks at
the results presented in this thesis as a whole and examines their implications for further research

and policy development.

1.9 Role of the candidate

The research for this PhD was embedded within a wider project, the evaluation of SafeCare in
Tanzania, on which | was employed as a research fellow from November 2016 to June 2020. The
aim of the project was to evaluate the effect of the SafeCare quality improvement model
(developed by international NGO PharmAccess) on improving QoC in Tanzania. More detail on

SafeCare and the evaluation are presented in the Study Setting section of chapter 4 on Methods.
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The main results of the project are not part of this PhD and are published elsewhere [84], along
with other research and policy-orientated outputs from the project [85-89]. Within the project, |
led on developing, piloting and finalising data collection tools, and wrote fieldwork protocols and
analysis plans. | led the training of fieldworkers in Tanzania, and coordinated data collection, making
nine visits and spending six months in the country. | conducted all data cleaning and data analysis,

and | led the writing of many of the project outputs, including the main results paper.

The PhD uses data collected as part of the project. For each study presented in the research papers
within this thesis, | developed the research questions myself, with input from my supervisors. | was
responsible for generating, interpreting and writing up results and submitting all papers for

publication as the first author.

1.10 Funding

The evaluation of SafeCare in Tanzania, including my salary on the project and the collection of data
used in this thesis, was funded by a grant from the UK Health Systems Research Initiative (Medical
Research Council, Economic and Social Research Council, UK Department for International
Development, Global Challenges Research Fund, and Wellcome Trust). Staff PhD fees were self-

funded.
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2 Chapter 2: Literature review

2.1 Scope of review

In this chapter | present a scoping review on the empirical measurement of overprovision in low-
and middle-income countries (LMICs). This review does not include a conceptualisation of the
harms of overprovision, which are discussed in detail in the results paper in Chapter 5, or a review
of standardised patient (SP) methodology, which is covered systematically by the paper in Chapter
3.

The aims of this review are a) to understand the state of the art of measurement of overprovision
in LMICs, and b) to summarise the evidence on the prevalence of overprovision and factors

associated with it.
The specific questions | will answer within each aim are:

a) Understanding the state of the art of measurement of overprovision in LMICs:
1) In what settings has overprovision been measured in LMICs?
2) What types of overprovision have been measured in LMICs?
3) What medical conditions or types of patients are associated with the overprovision
measured?
4) What methods are used for measuring overprovision?
b) Summarising the evidence on the prevalence of overprovision and factors associated with it:
5) What is the prevalence of overprovision?
6) What factors are associated with overprovision?

7) What evidence exists on the effectiveness of interventions to reduce overprovision?
2.2 Review methods

2.2.1 Search strategy

The purpose of the search was to identify papers which described the empirical and direct
measurement in LMICs of any type of overprovision or unnecessary care, or factors associated with
overprovision (including effect of interventions on overprovision). Overprovision was taken to
include any care defined as unnecessary, without indication, not clinically justified or harmful, as all
of these terms imply that the risks of the care outweighed the benefits. For the purpose of this
review, direct measurement of overprovision is defined as an approach where the medicine,

procedure or other intervention can be classified as necessary or unnecessary for the individual

27



patient. Indirect measurement uses aggregates which can point towards overprovision, but which
do not measure its actual prevalence. An example of an indirect measure is the WHO/INRUD
indicator “% of encounters with an antibiotic prescribed” [1]. While a higher proportion of
encounters with an antibiotic prescribed suggests a high prevalence of antibiotic overprovision, it
does not tell us the prevalence of overprovision of antibiotics: there is some unknown proportion

of those prescriptions which are necessary and therefore not overprovision.

| searched Econlit (1886-29 July 2021), Global Health (1910- Week 31 2021), Embase (1974- 6
August 2021) and Medline (1946- 6 August 2021) databases for literature published in the English
language. The search combined three filters: one for ideas related to overprovision, including terms
such as unnecessary and irrational, a second for ideas related to healthcare, including terms such
as drug and “medical care” and a final filter for LMICs. Full details of search terms are provided in

Appendix 1.

Papers were excluded if:

e The study was not in the English language

e The study was based in a high-income country (as defined by World Bank)

e The study measured provider knowledge, attitude or reported practice related to
overprovision, rather than actual practice

e Providers were pharmacists or retailers

e Qverprovision/unnecessary care was initiated or requested by the patient, not
recommended or prescribed by the provider (for example an unnecessary attendance at
A&E)

e The study used a proxy for overprovision without identifying directly whether care was
unnecessary, for example polypharmacy (the use of multiple medicines [2])

e The study used measure of overprovision which included care which was irrational but not
unnecessary, for example prescription of the wrong type, duration or dosage of antibiotic

in a patient who required antibiotics

2.2.2  Synthesis

2.2.2.1 Setting, patient and overprovision type

Study setting is summarised with respect to the following factors:

e Country (including World Bank Income classification and WHO region)
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e Whether data was collected in a single or multiple facilities and, if multiple facilities,

whether drawn from a representative sample of a city, region or country

e Level of healthcare facility (hospital, primary healthcare, both or other) and healthcare

sector (public, private, or both)

Types of overprovision were classified into six broad categories: antibiotics, specific non-antibiotic

drugs, any/various drugs, other therapeutic interventions, diagnostics, and mixed/various

overprovision. The conditions of patients included in studies were classified into seven categories:

respiratory tract infections, other infectious diseases, non-communicable conditions, surgery and

labour, any/various outpatients, any/various inpatients and various/all.

2.2.2.2 Methods for measurement of overprovision

The method that was used to identify whether overprovision occurred was classified into one of

seven approaches. An overview of each approach, as well as its strengths and weaknesses, is given

in Table 2.1.

Table 2.1: Strengths and weakness of methods for measuring overprovision

acting as a real
patient, and portrays a
set of symptoms and
history that has been
designed by the
researcher. The SP
records the care
received.

precise symptoms
and history of the
patients, so is
confident of the
correct diagnosis and
what care is defined
as overprovision

Method How is overprovision Strengths Weaknesses
determined?

Medical Researcher compares | -Not especially -Relies on diagnosis and/or

record the drugs and resource-intensive history-taking of original provider,

extraction procedures that the so can be done on which may be a mechanism
patient received with large scale through which overprovision
the diagnosis and/or in multiple facilities occurs, leading to underestimate
history and symptoms of prevalence
recorded to determine - Potential for poor data accuracy
whether care was and incomplete medicals records
necessary

Reassessment | As per medical record | -Not reliant on the -Much more resource-intensive, as

of patient extraction, but patient | provider’s own a qualified clinician must reassess
is reassessed to diagnostic or history | each patient to make a judgement
determine whether taking ability -Variation in case and patient mix
care was necessary across facilities makes comparison

difficult
Standardised | A healthy fieldworker | -The researcher has | -Very resource intensive
patients (SPs) | attends a facility determined the -Limited range of types of cases

for which SPs can be used

-SP cases are portrayed by healthy
fieldworkers, and so tend to
portray conditions which are less
serious and do not require much
intervention. This means that most
care will, by definition, be
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-The case and
patient mix can be
controlled, so fair
comparisons can be
made across facilities

overprovision, biasing estimates of
prevalence upwards

Patient exit

Patients are asked

-Not reliant on the

-Difficult to determine a diagnosis

observation

the provider,
recording patients’
symptoms and history,
as well as the care
given

patient recall of care
or quality of record
taking

interviews about the symptoms provider’s own from an exit interview, likely to be
and history they diagnostic or history | limited to certain conditions
presented with, and taking ability -Reliant on patient recall of care
the care they received | -Easier to do at scale | received
than some more -Variation in case and patient mix
resource intensive across facilities makes comparison
approaches difficult
Household As per patient exit -Not reliant on the -Difficult to determine a diagnosis
survey interviews, but provider’s own from a survey, likely to be limited
interviews conducted | diagnostic or history | to certain conditions
as part of household taking ability -Reliant on patient recall of care
surveys -Caninclude a received, particularly difficult if
representative last care-seeking occasion was
sample of the some time ago
population rather
than those at
particular health
facilities
Direct Researcher observes - Not reliant on -The provider may change their

behaviour as a result of being
observed (Hawthorne effect)
-Still somewhat reliant on the
provider’s own diagnostic or
history taking ability, as if the
provider does not ask a question
or carry out an exam, the
researcher cannot know the result
of it

-Quite resource-intensive,
particularly if observer is qualified
clinician

2.2.2.3  Prevalence of overprovision measures

There are three main ways in which the denominator can be defined when attempting to measure

the prevalence of overprovision.

The first is to define the denominator as all patients who received the treatment or procedure of

interest, and to define the proportion of those for whom the treatment was unnecessary as the

prevalence of overprovision. In Table 2.2 the denominator is shown as A+B. | will refer to this as the

treatment prevalence of overprovision. An example of this would be to calculate out of all patients

given an antimalarial, in what proportion was it unnecessary.

30




Table 2.2 Different measures of overprovision

Did not need care Needed care
Given A (numerator) B A/ (A+B) = treatment
care prevalence of
overprovision
Not given | C D
care
A/(A+C) = healthy A/ (A+B+C+D) =
prevalence of population prevalence
overprovision of overprovision

The second is to define the denominator as all patients for whom the specified type of care is
unnecessary, and to define the proportion of those who received that unnecessary care as the
prevalence of overprovision. In this case, the denominator is A+C. An example of this would be to
identify all patients who had a negative malaria test, and calculate the proportion who have been

prescribed antimalarials. | will refer to this as the healthy prevalence of overprovision.

The third is to define the denominator as all patients with the disease, health state or set of
symptoms of interest, and to define the proportion of those who received the unnecessary care of
interest (or any unnecessary care) as the prevalence of overprovision. In Table 2.2 the denominator
is A+B+C+D. | will refer to this measure of overprovision as the population prevalence of
overprovision. An example of this would be to assess the records of all patients on a ward, and
calculate the proportion who have been prescribed unnecessary antimalarials. This measure of
overprovision is less instinctive than the first two, and may be more suited to studies with both a
widely defined population and a widely defined type of overprovision, for example, any
unnecessary drugs prescribed to all inpatients in a hospital. Because of the wide definitions, the
researcher cannot clearly define a group of patients who do or do not need drugs, or who were or

were not given them, and so the first two prevalence measures cannot be used.

2.2.2.4  Factors associated with overprovision

| categorised factors into four levels: system, facility, provider and patient. Within each level |
discuss factors with reference to the framework below (Figure 2.1) developed from Saini and
colleagues’ framework on the drivers of poor medical care [3]. The framework groups potential
drivers of overprovision into three domains: (1) Money, finance, and organisation (2) Knowledge,

beliefs, assumptions, bias, and uncertainty and (3) Power and human relationships.
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Money, Knowledge, beliefs,
finance & e assumptions, bias
organisation reimbursemen & uncertainty

Over-
provision

Power and human
relationships

Figure 2.1: Potential drivers of overprovision

2.2.2.5 Interventions on overprovision

Interventions are discussed with reference to the domain (Figure 2.1) that they are designed to

act upon.

2.3 Results

2.3.1 Literature search results

An initial search identified 1658 papers, which was reduced to 1127 for the abstract review after
removal of duplicates. An additional 81 papers were included for abstract review from the
bibliographies of three reviews [4-6]. After abstract review, there were 193 retained for full text
review. 73 papers fulfilled all criteria and were extracted and included in the final review. A further
three papers published in 2022 were identified in the course of the review, to give a total of 76

included studies. The data extraction table with details of all papers is given in Appendix 1.
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2.3.2  Geographical and historical distribution of studies

The vast majority of studies (71/76) identified were published since 2010. Four were published in
2005-2009, and one study was published in 1975. Only 12 studies were identified in low-income
countries (Table 2.3). Half of studies (38) were in lower-middle income countries, driven by the
large number in India (12) and Iran (14). Eight of the 14 Iranian studies were identified through a

systematic scoping review of medical overprovision in Iran [4]. There were also ten studies in China.

Table 2.3: Studies by country, World Bank income group and WHO region

World Bank Income Group

Low Income Lower-middle  Upper-middle income TOTAL
income
\Wis[OBM Africa Burkina Faso (3) Ghana (2) South Africa (5) 23
region Burundi (1) Kenya (3)
Ethiopia (4) Tanzania (1)
Uganda (3) Zambia (1)
Eastern Afghanistan (1)  Iran (14) Jordan (2) 17
Mediterranean
Europe Bulgaria & Russia (1) 3
Russia (1)
Turkey (1)
South-East Bangladesh (1) Thailand (1) 15
Asia India (12)
Indonesia (1)
The Americas Brazil (1) 3
Ecuador (1)
Mexico (1)
Western Vietnam (3) China (10) 15
Pacific Malaysia (1)
TOTAL 12 38 26

2.3.3 Settings for measuring overprovision

2.3.3.1 Sampling approach and representativeness

29 studies measured overprovision in a single facility, and 47 measured overprovision in multiple
facilities. Of those studies including multiple facilities, only 20 reported that facilities were selected
randomly from a sampling frame or included all facilities meeting study inclusion criteria. Of these,
16 drew their facilities from a single city or region, while only four were nationally representative:
two studies included all 22 public hospitals in Burkina Faso [7, 8], one included a random sample of
545 primary health facilities in Malaysia [9], and one a random sample of 200 private clinics in Kenya

[10].
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2.3.3.2 Level and sector of facilities

49 studies measured overprovision in a single or multiple hospitals, while 21 measured
overprovision in a single or multiple primary health facilities (Table 2.4). Four studies included both
primary and secondary health facilities. Two measured overprovision at providers of ancillary

services: nine blood banks in India [11], and a single academic lab in South Africa [12].

The sector of the facility or facilities could be determined in 60 of the 76 studies. 33 were set solely
in the public sector, 13 studies were conducted in a private facility or facilities, and 14 included

both public and private sector facilities.

Table 2.4: Studies by sector and level of facilities included

Sector of facilities

- Public Private Both TOTAL
a6 Hospitals 25 6 5 13 4
4

ICEIO N Primary 5 6 7 3
2

Not specified

Both 2 1 1 0 4 |
Other 1 0 1 0 2]

TOTAL 33 13 14 16

2.3.4 Types of overprovision measured

Table 2.5 gives an overview of types of overprovision measure and types of condition or patient in
which it was measured. 51 studies measured the overprovision of drugs only, of which 33 assessed
the overprovision of antibiotic drugs only. Seven studies measured overprovision of a single type
of non-antibiotic drug: antimalarials [13-15], proton-pump inhibitors [16-18] and uterotonics [19].
11 studies measured overprovision of multiple types or any type of drug, five of which included

unnecessary antibiotics as an indicator.

Eleven studies measured overprovision of non-drug therapeutic interventions only. Nine of these
examined unnecessary surgery: appendectomies [20, 21], hysterectomies [22] and caesarean
sections [7, 8, 23-26]. One measured overprovision of catheters [27], and one unnecessary blood

transfusions [11].

Eleven studies measured overprovision related to diagnostics only. Four measured overprovision
of multiple types of laboratory tests [12, 28-30], three examined unnecessary magnetic resonance
imaging (MRI) [31-33], and two measured unnecessary computed tomography [34, 35]. One
examined overprovision of echocardiography and electrocardiography [36], and one measured

overprovision of angiography [37].
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Table 2.5: Studies by type of overprovision measured and condition/type of patient

Type of overprovision measured

Antibiotics Specific non- Any/various drugs Other therapeutic | Diagnostics Mixed/various TOTAL
antibiotic drugs interventions
Condition/ | Respiratory Inpatient children Any unnecessary drug Lab tests, drugs and 16
type of tract with pneumonia [38, and unnecessary chest physiotherapy
patient infections 39]. Outpatient antibiotics for to child inpatients
children with outpatient adults with bronchiolitis [52].
suspected acute bronchitis [51].
pneumonia [40].
Outpatient adults,
[41-45], children with
URTI [46-48] and all
ages with URTI [9, 49,
50].
Other Outpatient children Antimalarials to child Unnecessary lab tests, | 10
infectious [53] and adults with inpatients [13], antibiotics,
diseases diarrhoea [54]. outpatients of all antiparasitics for
Inpatient children ages [15], and outpatient children
[55] and outpatients inpatients and with diarrhoea [10].
of all ages with outpatients of all
malaria [56]. ages [14] with non-
Outpatients of all malarial febrile
ages with viral fever iliness.
[57]. Outpatients of
all ages with any
infection [58].
Non- Any unnecessary drugs MRI for lower back 6
communicable for outpatients with pain [31, 32], CT scan
conditions hypertension [59], any for outpatients with

unnecessary drugs for
outpatients who had
previously been
admitted with a
cardiovascular disease
[60].

headaches [34]. CT
scan for minor head
trauma patients [35].
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Surgery and Prophylactic Augmentation of Various drugs to Appendectomy Unnecessary 17
labour antibiotics for labour with patients after cataract without echocardiography and
surgical patients uterotonics [19]. surgery [65]. appendicitis [20, electrocardiography
among children [61], 21], hysterectomy | for elective non-
children and adults without clinical cardiac surgery
[62, 63], and with indications [22]. patients [36].
patient age Caesarean section | Unnecessary lab tests
unspecified [64]. [7,8,23-26]. for elective surgery
patients [30].
Various/any Children with any Any unnecessary or Angiography to 12
outpatients condition [66, 67], harmful drug for adults outpatients [37]; knee
adults with any with unstable angina MRl scans [33].
condition [68], all and children with
ages any condition dysentery [71]. Any
[69]. Adults with TB unnecessary or harmful
or unstable angina, drug [72], and any
children with viral unnecessary drug and
gastroenteritis [70]. antibiotics for adults
with unstable angina
and asthma, and
children with dysentery
[73, 74]. Unnecessary
steroids and antibiotics
for adults with unstable
angina, asthma and TB,
and children with
diarrhoea [75].
Various/any All age groups [76, Unnecessary proton- | Any unnecessary drugs Catheterisation of | Unnecessary lab tests Unnecessary venous 13
inpatients 77] and children [78, pump inhibitors to to adult inpatients [80, inpatients [27]. for inpatients [28, 29]. | thromboembolism
79]. adult inpatients [16- | 81]. prophylaxis (drug and
18]. mechanical) for
inpatients [82].
Various/all Unnecessary Unnecessary repeat 2
blood lab tests [12].
transfusions [11].
TOTAL 33 7 11 11 11 3
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Three studies measured a combination of different types of overprovision: pharmaceutical and
mechanical venous thromboembolism prophylaxis [82], unnecessary lab tests, antibiotics and
antiparasitics [10] and overprovision of a combination of laboratory tests, drugs and chest

physiotherapy [52].

2.3.5 Medical conditions and types of patients

Sixteen studies measured overprovision among patients with respiratory tract infections. These
included inpatient children with pneumonia [38, 39] and bronchiolitis [52], and outpatients with
uncomplicated or mild upper respiratory tract infections (including only children [46-48], only
adults [41-45, 51] and children and adults [9, 49, 50]), as well as outpatient children with suspected

pneumonia [40].

Ten studies measured overprovision to patients with other infectious diseases. Three examined
overprovision to outpatients with diarrhoea (children [10, 53] and adults [54]), and two
overprovision among patients with malaria (inpatient children [55] and outpatients of all ages [56]).
Three examined overprovision to patients with non-malarial febrile illness: child inpatients [13],
outpatients of all ages [15], and inpatients and outpatients of all ages [14]. One included
outpatients of all ages with a viral fever [57], and another outpatients of all ages with any infection

[58].

Six studies measured overprovision among patients with non-communicable conditions. These
were outpatients with hypertension [59], outpatients who had previously been admitted with a
cardiovascular disease [60], patients with lower back pain [31, 32], outpatients with headaches [34],

and minor head trauma patients [35].

Ten studies looked at overprovision in patients who had undergone or were undergoing surgery,
rather than defining the patient population by their condition or symptoms. Six of these included
any surgery or any elective surgery [30, 36, 61-64], while two examined appendectomy patients
[20, 21], one covered hysterectomy patients [22], and one covered cataract surgery patients [65].

Seven studies measured overprovision to women in labour [7, 8, 19, 23-26].

The remaining 27 studies measured overprovision in patients with any or multiple conditions,
including 12 among outpatients, 13 among inpatients, and two set in ancillary services where

patient type was not identified [11, 12].
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2.3.6 Methods for measurement of overprovision

The majority of studies (50/76) determined overprovision through extracting data from medical
records. A further six studies compared data from medical records with a reassessment of the
patient to determine whether overprovision had occurred. Thirteen studies used SP visits to
measure overprovision. Four studies measured overprovision through patient exit interviews. Two
used direct observation of clinical care, and one used a household survey. The method for

determining overprovision is shown by patient condition and type of overprovision in Table 2.6.

Evidence of overprovision to patients in surgery and labour is particularly reliant on record
extraction, with 16/17 studies taking this approach. Similarly, 11/13 studies measuring
overprovision to various types of inpatients used record extraction. All 11 studies of overprovision
of non-drug therapeutic intervention used medical record extraction. SPs were most commonly
used for cases of respiratory tract infections or other outpatient conditions, and 12/13 SP studies

measured overprovision of drugs only.
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Table 2.6: Method for determining overprovision by condition and type of overprovision

Method for determining overprovision

Medical record Record extraction Standardised Exit interviews Direct observation | Household survey TOTAL
extraction with reassessment | patients (SPs)
Condition/ Respiratory tract 7 0 6 1 1 1 16
type of infections
patient Other infectious 9 0 1 0 0 0 10
diseases
Non-communicable 3 1 0 2 0 0 6
conditions
Surgery and labour 16 0 0 0 1 0 17
Various/any 2 3 6 1 0 0 12
outpatients
Various/any 11 2 0 0 0 0 13
inpatients
Various/all 2 0 0 0 0 0 2
Type of Antibiotics 22 2 6 1 1 1 33
overprovision
Specific non- 4 2 0 0 1 0 7
antibiotic drugs
Any/various drugs 5 0 6 0 0 0 11
Other therapeutic 11 0 0 0 0 0 11
interventions
Diagnostics 6 2 0 3 0 0 11
Mixed/various 2 0 1 0 0 0 3
TOTAL 50 6 13 4 2 1
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2.3.7 Prevalence of overprovision

Nearly half of studies identified (37/76) reported the treatment prevalence of overprovision which,
as discussed in Section 2.2.2.3, was the proportion of all patients who received the treatment or
procedure of interest for whom the treatment was unnecessary. 25 studies reported the healthy
prevalence of overprovision, i.e., the proportion of all patients for whom the specified type of care
is unnecessary who nevertheless received that type of care. Six studies reported the population
prevalence of overprovision, i.e., the proportion of all patients with the disease, health state or set
of symptoms of interest who received the unnecessary care of interest (or any unnecessary care).
Four reported both the treatment prevalence and the healthy prevalence, four the healthy
prevalence and the population prevalence, and one the treatment prevalence and the population

prevalence.

These differences in denominators, and the huge variety in setting and patient population, mean
that care should be taken when comparing overprovision across studies. In Table 2.7 below, |
present the number of studies, and highest and lowest prevalence for the three measures across
six types of overprovision, along with details of the setting for those studies mentioned. For
intervention studies, pre-intervention or control group prevalence is presented. Where a study

covers multiple types of overprovision, the highest and lowest within the study are presented.

Table 2.7: Highest and lowest point estimates of overprovision by types of measure and type of overprovision

Type of Treatment prevalence Healthy prevalence Population prevalence
overprovision
Antibiotics 15 studies. 20 studies. 3 studies.
Antibiotics were inappropriate 5% of 324 children with 25.0% of 517
in 7.7% of 963 requests for suspected pneumonia outpatients in the
parenteral antibiotics for assessed by community emergency department
inpatients in a small public health workers in Zambia of a tertiary public
teaching hospital in Brazil [77]. and found to have normal hospital in India
Antibiotics were inappropriate breathing received received unnecessary
in 90.25% of 523 outpatients antibiotics [40]. antibiotics [68].
diagnosed with URTI and 97.7% of 87 surgical 47.9% of 800
prescribed an antibioticin a patients who did not need | outpatients with
public health centre in Ecuador antibiotic prophylaxis diarrhoea across 20
[50]. received it across six Chinese hospitals
hospitals in Iran [63]. received unnecessary
antibiotics [54].
Specific non- 3 studies. 4 studies. None
antibiotic 28.0% of 2738 prescriptions for | 48.7% of 1479 low-risk
drugs antimalarials did not have a women in labour received
positive malaria test across five unnecessary uterotonics to
private facilities in a county of augment labour [19].
Kenya [14]. 84.1% of 446 children with
72.5% of 193 adult inpatients non-malarial febrile illness
prescribed proton-pump prescribed an antimalarial
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inhibitors in two tertiary
hospitals in Jordan had no
clinical indications for them
[16].

in a public regional
hospital in Ghana [13].

Any/various
drugs

1 study.

64% of prescriptions were
unnecessary or harmful for 82
outpatients (adults with
unstable angina and children
with dysentery) visiting 48
clinics in rural China [71].

5 studies.

2% of 166 outpatients
(adults with unstable
angina, asthma or TB, and
children with diarrhoea)
visiting 42 private facilities
in a Kenyan city were given
steroids [75].

92.5% of 200 cataract
surgery patientsina
Chinese tertiary hospital
were given systemic
steroids [65].

8 studies.

12.0% of 300 inpatients
at a public hospital in
Ethiopia received an
unnecessary drug [80].
99.1% of 226
outpatients visiting 113
private health facilities
in a city in South Africa
received at least one
unnecessary drug [51].

Other
therapeutic
interventions

11 studies.

12.0% of 300 caesareans across
10 referral hospitals in Burkina
Faso had no medical indication
[23].

67.1% of 6910 blood
components requested across
nine blood banks in India were
inappropriate [11].

None

None

Diagnostics

11 studies.

3.18% of laboratory tests at an
academic lab in South Africa
were unnecessary repeats [12].
72.0% of 25 echocardiographs
for patients having elective
surgery in a private general
hospital in Russia were
unnecessary [36].

None

None

Mixed/various

None

3 studies.

3.4%. of 88 children
admitted to a private
hospital in Jordan with
bronchiolitis were given
inhaled steroids against
guidelines, while 100% had
chest radiography against
guidelines [52].

None

Prevalence of overprovision varied widely, and was highly dependent on setting and patient group,

even when comparing studies which examined the same broad type of overprovision and used the

same measure of prevalence. For example, only 7.7% of antibiotics were classified as overprovision

for inpatients in a Brazilian hospital [77], but 90% of antibiotics for outpatients with URTIs at an

Ecuadorean health centre were classified as overprovision [50] (Table 2.7). This also highlights the

influence of the choice of population: in the first case, it would be expected that hospital inpatients

would have a high chance of needing antibiotics, and so the prevalence of overprovision of
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antibiotics is likely to be low, while in the second case the defined population group (outpatients

with URTIs) are much less likely to need antibiotics, leading to a high prevalence of overprovision.

There was also variation even within the same patient group: both inhaled steroids and chest
radiography were not recommended for inpatient children with bronchiolitis at a hospital in Jordan,
and while overprovision of inhaled steroids was rare (3.4%), all patients underwent chest
radiography [52]. There were other examples of overprovision being near universal: 99.1% of
outpatients visiting private health facilities in South Africa received at least one unnecessary drug
[24], and 92.5% of cataract surgery patients in a Chinese hospital were given unnecessary steroids

[46].

There was less evidence on the prevalence of overprovision of non-drug interventions, and so it is
not surprising that similarly extreme values are not observed. However, there was still notable
variation: 12% of caesareans were unnecessary in one Burkina Faso study [23], but this was as high

as 55% in a Ugandan study [26].

2.3.8 Factors associated with overprovision

39 studies sought to identify factors associated with overprovision. Of these, 30 carried out
statistical testing or provided estimates of the uncertainty of effect sizes, and only these studies
are discussed below. The odds ratio (OR), adjusted odds ratio (AOR) or prevalence difference are
given where these were presented in the study. If an effect size was not calculated, the prevalence

for each group is given, along with a p value from statistical testing.

2.3.8.1 System level factors
None of the studies measured system level or national factors, such as regulatory approaches or

pharmaceutical marketing.

2.3.8.2  Facility level factors

2.3.8.2.1 Facility sector

Seven studies compared overprovision in the public and private sectors. There is a clear mechanism
by which overprovision might be expected to vary by sector: the function of most private facilities
is profit-making, and fee-for-service or volume-based payment structures may incentivise
overprovision. It is important to consider that not-for-profit facilities may not have the same

incentives, and may behave more like the public sector.
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45.9% of antibiotic prophylaxis for surgery was unnecessary in a private hospital compared to 21.1%
(p=0.003) in a public teaching hospital in South Africa [61]. MRI for lower back pain was less likely
to be unnecessary in public than private hospitals in Iran (AOR=0.48, 95% Cl: 0.26- 0.90) [31].
Conversely, MRl was unnecessary in 19.4% of cases from private centres and 29.6% of cases from
public centres (p=0.003) in another Iranian study [32]. 49.0% of SPs visiting public facilities received
an unnecessary antibiotic compared to 37.4% visiting the same doctor at their private practice
(p<0.1) in India, but there was no significant difference when comparing public and private facilities
overall, or in the likelihood of receiving any unnecessary drug [73]. Informal private providers were
less likely to prescribe unnecessary antibiotics (AOR=0.24, 95% Cl: 0.10 - 0.63) or any unnecessary
care (AOR= 0.27, 95% ClI: 0.10, 0.76) when compared to public providers in another Indian study
[74]. There was no difference in the rate of prescription of unnecessary antibiotics or steroids when
across public and private facilities in a Kenyan city [75], and no difference in prescription of

unnecessary antimalarials comparing public and private not-for-profit facilities in Uganda [15].

2.3.8.2.2 Other facility level characteristics

Three studies compared overprovision in different levels of health facility. When considering the
domain of knowledge and uncertainty, higher level facilities may have more capacity for testing
and better qualified providers, reducing the chance of overprovision. But organisational structures
will also mean such facilities have scope to carry out more types of care, potentially increasing the

risk of overprovision.

SPs visiting village clinics in China were more likely than those at township health centres to receive
unnecessary antibiotics for unstable angina (25% vs 4%, p=0.0004), with some evidence of a
difference for viral gastroenteritis (48% vs 31%, p=0.0659), but no difference for those with TB or
when the three conditions were pooled [70]. There was no difference in the proportion of patients
receiving unnecessary antimalarials comparing hospitals and health centres in Uganda [15], and no
difference in the proportion of caesareans which were unnecessary in regional hospitals, university

hospitals and medical centres in Burkina Faso [23].

Two studies examined the role of patient load at facilities in overprovision. Providers at busier
facilities may have less time to make a diagnosis, and be more reliant on heuristics, as well as feeling
less able to explain to patients why certain treatments are not necessary. However, a Ugandan
study found no relationship between staffing ratios and prescription of unnecessary antimalarials
[15], and a Chinese study found some suggestive evidence (p<0.1) that increased patient load was

associated with a decreased likelihood of prescribing unnecessary drugs [71].
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Differences in urban and rural overprovision patterns could be driven by financial considerations,
with urban facilities facing more competition, or uncertainty, with providers in rural facilities more
concerned that their patients may not be able to return if their condition deteriorates, and
therefore more likely to prescribe unnecessary medications as a precaution. A study in China
compared overprovision across hospitals in rural and urban locations, and found that SPs visiting
hospitals in cities were more likely to be prescribed unnecessary antibiotics than those in rural areas

(65% vs 55%, p<0.01) [45].

A study in Uganda examined unnecessary antibiotic prescriptions for patients with malaria by drug
availability at the health facility. This study found that antibiotic prescriptions were more likely in
facilities with a shortage of antimalarials (AOR=1.44, 95% ClI: 1.02-2.01), but there was no
association with shortage of antibiotics [56]. This may be explained by the provider’s concern to
prescribe an alternative drug if the appropriate one is not available, driven by economic incentives.
In the same Ugandan facilities, local prevalence of malaria infection was not associated with

unnecessary antibiotics [56] or antimalarials [15].

Four studies compared overprovision in individual facilities, rather than facility characteristics. In
an Indonesian study, 34% of antibiotic prescriptions were unnecessary in Hospital A compared to
48% in Hospital B (p<0.001), with Hospital A having more patients who had low incomes, were
uninsured and lived in urban areas than patients attending Hospital B [76]. A comparison of two
Tanzanian hospitals found unnecessary caesareans were more likely in a designated district referral
hospital without user fees than in a hospital which charged user fees and accepted few referrals
(OR=2.24, 95% Cl: 1.00-4.98) [24]. A comparison across seven university and private hospitals in
Iran identified significant differences in the proportion of angiography which was unnecessary
(p=0.044), though specific characteristics of hospitals were not identified [37], and a study in South
Africa identified significantly different proportions of patients being prescribed unnecessary
antibiotics across eight clinics (various ORs, not shown), again without giving characteristics of the

clinics [58].

2.3.8.3  Provider level factors

11 studies examined the role of provider qualification, cadre, education, experience or specialism

in overprovision, of which three also explored provider demographic characteristics.

2.3.8.3.1 Provider qualification, cadre, education, experience and specialism

A study in China found that providers with lower level qualifications were more likely to prescribe

unnecessary antibiotics than those with a college degree, with an AOR of 1.30 (95% Cl: 1.21-1.39)
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for those with a junior college qualification, and AOR=1.60 (95% Cl: 1.42-1.80) for those with a
technical secondary school qualification [69]. The same study found that associate chief physicians
(most senior) were more likely to prescribe unnecessary antibiotics than residents (most junior)
(AOR=1.99, 95% Cl: 1.62 —2.42), but there was no difference between attending physicians (middle
ranking) and residents. Another Chinese study found that providers with upper secondary
education or higher (compared to less education) had a reduced rate of unnecessary antibiotic
prescription of 35.4 percentage points (p<0.05), but no difference by years of experience or

whether the provider had a practising physician certificate (compared to a lower qualification) [71].

A study in India found that doctors with degrees in ayurvedic medicine were more likely than those
with degrees in allopathic medicine to prescribe unnecessary antibiotics for a viral fever (81% vs
15%, p<0.001) [57]. Providers with the shortest training, such as nursing assistants and students,
were more likely than medical officers (those with a medical degree, the longest training) to
prescribe unnecessary antibiotics to patients with malaria in Uganda (AOR=1.86, 95% Cl: 1.05-3.2),
but there was no difference when comparing nurses, midwives or clinical officers (mid-level cadres)

to medical officers [56].

There was no difference in the prescription of unnecessary antibiotics in a South African study
comparing nurses and doctors [58], or a Chinese study comparing attending physicians and chief

physicians [45].

In health facilities in Burkina Faso, clinical officers (a lower cadre of provider) were more likely to
perform an unnecessary caesarean than obstetrician-gynaecologists (AOR=4.46, 95% Cl: 1.44-
13.77), but there was no difference between general practitioners and obstetrician-gynaecologists
[23]. Another study in Burkina Faso found that general practitioners were more likely to decide on
an unnecessary caesarean than obstetrician-gynaecologists (AOR=1.61, 95% Cl: 1.13-2.30), but no

difference between nurse-midwives and obstetrician-gynaecologists [7].

A previous consultation with an infectious disease specialist was protective against unnecessary
antibiotics in a hospital in Brazil (OR=0.03, 95% Cl: 0.00 — 0.21) [77], but consultation with a
specialist in rehabilitative medicine was not associated with the likelihood of having an unnecessary
MRI for lower back pain in Iran [31]. In the same Iranian study, neurosurgeons were less likely to
refer for unnecessary imaging than neurologists (AOR=0.34, 95% Cl: 0.16 — 0.72). In a study of
computed tomography for minor head trauma in Iran, ear, nose and throat specialists were more
likely to refer for unnecessary tomography than emergency physicians (OR=5.34, 95% Cl: 1.06 —

26.81), but there was no difference between neurosurgeons and emergency physicians [35].
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2.3.8.3.2 Provider demographic characteristics

There may be a relationship between provider demographic characteristics and overprovision.
Older providers are likely to be more experienced and so, for the reasons discussed above, less
likely to provide unnecessary care. However younger providers are more likely to have received
their medical education at a time of heightened awareness of antimicrobial resistance, and could
have a better understanding of the importance of avoiding overprovision for this reason. Provider

sex may impact the power dynamic in the provider-patient relationship.

Three studies, all based in China and all measuring prescriptions of unnecessary antibiotics,
examined overprovision by the age and sex of the provider. All three found male providers were
more likely to prescribe unnecessary antibiotics than female providers, with an AOR of 1.65 (95%
Cl: 1.54-1.78) in one [69], a 67.3 percentage point difference in the second [71] and a report of a
statistically significant difference in the third [45]. The pattern with respect to age was less clear,
with one study finding that compared to providers aged 25-31 years, overprovision was less likely
among providers aged 32-38 (AOR 0.58 95% Cl: 0.53 — 0.64) and 39-75 (AOR 0.30, 95% Cl: 0.27 —

0.35) [69], but no differences were observed in the other studies [45, 71].

2.3.8.4  Patient level factors

20 studies explored the relationship between overprovision and patient level factors.

2.3.8.4.1 Patient sex

Six studies examined overprovision by patient sex. There are varying reasons to believe patient sex
could influence overprovision. As mentioned above, the patient-provider relationship and its
power dynamics, including sex discrimination, could be a factor. It could also relate to the
knowledge and biases of the provider: a failure to understand differential presentations of a
condition by sex could lead the provider to overtreating one sex more than the other. Money could

also be a factor: women may be perceived as less willing or able to pay for care than men.

Appendectomies were unnecessary in 40.3% of women compared to 26.8% of men (p<0.001) in a
study in India [20]. There was some evidence of more unnecessary MRI requests for men (29.9%)
than women (20.9%) in one study in Iran (p=0.089) [32], but no difference in risk of unnecessary
MRI between men and women in another study in Iran [31]. Studies in Brazil, China and South Africa
both found no relationship between patient sex and unnecessary antibiotic prescriptions [58, 69,

77].
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2.3.8.4.2 Patient age

Eight studies examined overprovision by patient age. The role of patient age in overprovision is
likely to relate to bias and uncertainty: a provider may be more likely to provide unnecessary care
out of precaution to the very young or old who are perceived as most vulnerable. However, money
may also play a part: working age people may be perceived as having more disposable income and

be more likely to have private insurance.

In a study in Ghana, 46% of 0 —1-year-olds received unnecessary antimalarials compared to 27% of
older children (p=0.028) [13]. Children aged under five were more likely than older children and
adults (AOR= 1.39 95% Cl:1.25-1.55) to receive unnecessary antimalarials in Uganda [15]. In the
same Ugandan facilities, children aged 0-4 (AOR= 1.96, 95% Cl: 1.75-2.19) and 5-15 (AOR= 1.39,
95% Cl: 1.25-1.55) were more likely than adults to receive unnecessary antibiotics [56]. Older
children were less likely to receive unnecessary antibiotics than those under five (AOR=0.67, 95%
Cl: 0.60-0.83) in a study in China, but adults of all age groups were more likely to receive them than
children under 5 (various AORs, not shown) [69]. In a study of community health workers in Zambia,
there was no difference by age in the receipt of unnecessary antibiotics for suspected pneumonia
when using the community health workers’ own measure of breathing rate, but children aged 1-4
were more likely than those aged under one (45% vs 18%, p<0.01) to have received unnecessary
antibiotics when breathing rate was reassessed by an expert [40]. Age was not associated with
unnecessary antibiotics in a study including children and adults in Brazil [77], or when comparing
unnecessary antibiotics in children and adults in South Africa [58], or with unnecessary MRl in Iran

[31].
2.3.8.4.3 Patient socioeconomic characteristics

Just three studies examined socioeconomic characteristic, such as occupation, ethnicity and
education, when examining overprovision. Variation could arise for a number of reasons: providers
may discriminate against certain groups of patients [83], while more educated patients may be

better able to advocate for themselves, and patient’s own preferences may also vary.

A study in Burkina Faso found that compared to women married to farmers, unnecessary caesarean
sections were more likely among women married to traders (AOR= 1.77, 95% Cl:1.19 - 2.62),
salaried public employees (AOR= 2.15, 95% Cl:1.38 — 3.32) and salaried private employees (AOR=
2.11, 95% Cl:1.46 — 3.07) [7]. The same study found unnecessary caesarean sections were more
likely among women living in urban than rural areas (AOR= 1.55, 95% Cl:1.12 - 2.12), but no
difference between those living in semi-urban and rural areas. A study of unnecessary antibiotics

prescribed to children in South Africa found unnecessary antibiotics were more common among
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children whose parents had completed secondary school compared to both those who had lower
qualifications (OR=1.9, 95% Cl: 1.1-3.6) and higher qualifications (OR=3.1, 95% Cl: 1.5-6.6) [47]. The
same study found no relationship between unnecessary antibiotics and residence (urban, rural or
township) or ethnicity. A study of unnecessary MRI for lower back pain in Iran found no relationship

with the patient’s level of education [31].

2.3.8.4.4 Patient clinical characteristics

The role of clinical characteristics in overprovision, similar to patient age, likely relates to cognitive
bias and uncertainty. If a provider is more certain in a diagnosis, they may be less likely to prescribe
unnecessary drugs as a precaution, and patients who are perceived as higher risk may be more

likely to receive unnecessary care.

In Burkina Faso, there was some evidence that women who had one previous birth were more likely
to have an unnecessary caesarean section than those who had never given birth (AOR=2.52, 95%
Cl: 0.97 —6.56), but there was no difference between those who had two or more births compared
to those who had never given birth [23]. In Iran, an MRI for lower back pain was more likely to be
unnecessary among patients who had no treatment before the MRI (AOR=26.68, 95% Cl: 11.69 —
72.86), and no previous MRI (AOR=2.91, 95% Cl: 1.21 — 6.97) [31]. Inpatients with peritoneum
infections (OR=2.58, 95% Cl: 1.22 — 5.44) and urinary tract infections (OR=2.74, 95% Cl: 1.255-
4.83) were more likely to be given unnecessary antibiotics than other inpatients in a Brazilian
hospital [77]. In an Indian hospital, 64.7% of paediatric surgical outpatients received unnecessary
antibiotics compare to 22.7% of paediatric medical outpatients [67]. Antibiotic prescriptions were
less likely to be unnecessary for HIV positive patients (AOR=0.31, 95% Cl: 0.20-0.45) and patients
with emergency triage status (AOR=0.75, 95% Cl: 0.59-0.96), but there was no relationship with

visit number (first or return visit).
2.3.8.45 Patient requests and knowledge

A patient request for a particular drug can clearly encourage a provider towards overprovision. If a
patient shows that they are aware certain drugs are unnecessary for their condition, this removes
some of the information asymmetry in the patient-clinician relationship, and can be argued to

reduce the financial incentive for overprovision.

85% of patients who requested unnecessary antibiotics in China received them compared to 15%
of those who did not make a request [44]. In Kenya, patients who requested amoxicillin were no
more likely to receive unnecessary antibiotics, but those who requested albendazole were more

likely to receive unnecessary antiparasitics (25% vs 13%, p<0.001) [10]. Children whose parents

48



requested antibiotics were more likely to receive unnecessary antibiotics (OR=5.9, 95% Cl: 2.5 —
14.9) in South Africa [47]. In a Chinese study, patients who revealed their knowledge that antibiotics
were unnecessary had a 22 percentage point reduction (p<0.05) in unnecessary antibiotic

prescription compared to those who did not [45].

2.3.8.4.6 Financial incentives at the patient level

The patient’s insurance status and the reimbursement mechanism for the provider or facility may
impact financial incentives for overprovision. Fee-for-service insurance and out-of-pocket
payments may incentivise the provision of more care than necessary, while capitation may do the

opposite.

Patients who were covered by a rural insurance cooperative were more likely to receive
unnecessary antibiotics than those who paid out-of-pocket (AOR= 1.18, 95% Cl:1.08 - 1.30) in
Chinese hospitals [69]. Two studies in Iran found no relationship between insurance (whether
private, public or none) and unnecessary MRI [31, 32]. In a South African study of dispensing
doctors (who typically include drugs costs within a flat consultation fee), patient insurance status
(insured vs paying out-of-pocket) had no impact on the likelihood of receiving any unnecessary
drugs. However, asking the provider to write a separate prescription (in order to buy the drugs
elsewhere) and charge a lower consultation fee reduced the proportion receiving non-antibiotic
unnecessary drugs by 9 percentage points (p=0.055), but there was no relationship with
unnecessary antibiotics or unnecessary drugs overall [51]. In Chinese hospitals, where fees for
drugs were charged on top of the consultation fee, 10% of patients who requested a separate
prescription to buy the drugs elsewhere received unnecessary antibiotics, compared to 55% of
those who made no particular request (p<0.05) [44]. The patient offering a small gift to the
physician at the beginning of the consultation was associated with a 15 percentage point reduction

(p<0.05) in receiving antibiotics in another study in China [43].

2.3.9 Evidence of interventions on overprovision

Ten studies reported on the effect of interventions on overprovision. Eight addressed the
knowledge domain of drivers of poor medical care, with interventions based around provider
training and the implementation of guidelines, while two could be said to address the finance

domain, by changing the payment mechanism through which providers were reimbursed.

2.3.9.1 Knowledge interventions

Five studies reported on the effect of interventions on overprovision of drugs. The joint evaluation

in 36 Ugandan facilities of two interventions, a cluster randomized control trial of on-site training
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and quality improvement, and a before-after study of off-site training courses for providers, found
that the on-site support reduced unnecessary antimalarial prescriptions (ARR=0.70, p=0.011), but
the off-site training did not (ARR= 0.96, p=0.4) [15]. A randomised control trial of a training
programme to improve quality of care among 273 informal providers in India found no effect on
prescriptions of antibiotics or unnecessary drugs overall [74]. In a before-after study in an Indian
neonatal intensive care unit, the rate of unnecessary antibiotic use dropped from 451 to 361 per
1000 patient-days (p=0.015) after a quality improvement initiative including training of staff and
introduction of protocols [79]. The other two studies did not carry out formal statistical testing: a
clinical audit including training and monitoring in a health centre in Afghanistan reduced the
unnecessary use of antibiotics in children with diarrhoea from 90% to 23% [53], and an intervention
including the development of guidelines and staff retraining in two hospitals in Burundi reduced

the unnecessary use of antibiotics in children with malaria from 14.2% to 11.6% [55].

Two studies reported on interventions to reduce unnecessary caesarean sections. A cluster
randomised control trial in 22 hospitals in Burkina Faso of an intervention including training, SMS
reminders and monthly audits observed a reduction of 17.0% (95% Cl: 13.2—19.2) in the proportion
of caesareans which were unnecessary [8]. A quality improvement programme including
communication of audit results, staff training and development of guidelines did not significantly
reduce the percentage of caesarean sections which were unnecessary in a hospital in Uganda (57%

before vs 52% after, p=0.57) [26].

A before-after study in a hospital in Jordan reported on the effect of the introduction of guidelines
for the management of children with bronchiolitis on various types of overprovision, including
drugs, lab tests, and chest radiography and physiotherapy. It resulted in reductions in four types of

overprovision, but no change in another nine types [52].
2.3.9.2  Finance interventions

The two studies reporting on the effect of changing payment mechanisms were both based in
China. A cluster randomized control trial introducing capitation with pay-for-performance elements
(compared to fee-for-service payment in the control) was conducted in two counties containing 28
towns and 266 villages. There was a 9.3 percentage point reduction (p=0.02) in antibiotics
prescribed for colds in township health centres, and a 16.0 percentage point reduction in village
health posts (p<0.001) [49]. A before-after study found that switching from fee-for-service to case-
based payments in a single hospital reduced the percentage of cataract surgery patients receiving

unnecessary systemic antibiotics from 25.0% to 3.0% (p<0.0001), systemic steroids from 92.5% to
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10.5% (p<0.0001), adjuvant drugs from 85.0% to 0.0% (p<0.0001), and multiple antibiotic eye drops
from 86.0% to 37.0% (p<0.0001) [65].

2.4  Summary of findings and gaps in knowledge

This review of studies which measure overprovision has identified several areas where evidence is

very limited.

The literature does not represent a wide range of LMICs: while there are 137 countries classified as
an LMIC, studies from only 25 individual countries were identified. More specifically, there are 17
lower-middle income countries in the WHO African region, including Tanzania, but just seven
studies were identified from four of those countries: three from Kenya, two from Ghana, one from

Zambia, and one from Tanzania.

The selection of facilities in these studies means that it is hard to generalise their findings. Over a
third of studies measured overprovision in a single facility, and only four could be said to be
nationally representative, while another 16 were representative of an individual region or city. This
means that the vast majority of evidence on overprovision in LMICs cannot be assumed to be in
typical facilities. Just 17 studies, less than a quarter of those identified, included primary healthcare
facilities, while hospitals appear to be overrepresented. Since over half of expenditure on
healthcare is spent on primary healthcare [84], this is a huge potential source of overprovision
which is understudied. About a quarter of studies included private sector health facilities, but only

11 included private primary health facilities.

In terms of types of overprovision, unnecessary antibiotics are a major focus of the literature, and
were the only outcome or one of the outcomes of over half the studies identified. Evidence on
other types of drugs was much more limited: the only other specific drug types mentioned were
antimalarials, proton-pump inhibitors and uterotonics, as well as 11 studies which measured
overprovision of any drug or a variety of drug types. Looking at non-drug treatments, caesarean
sections were the subject of six studies, but there was very limited evidence on overprovision of
other types of surgery. Just one study was on hysterectomy and one on appendectomy, and the

only other types of therapeutic intervention measured were catheterisation and blood transfusion.

Evidence on overprovision of diagnostic tests and procedures was limited, and concentrated in Iran:
four of seven studies on diagnostic imaging and two of four studies on laboratory testing were from
Iran. That the majority of studies were identified through another review rather than the literature

search is suggestive of the difficulty of finding literature on overprovision, and raises concerns that
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there may be relevant studies not identified through the search approach. In general, there was

little evidence on the extent of overprovision of diagnostic services.

The methods used to measure overprovision are subject to limitations. About a quarter of studies
made some attempt to independently ascertain what medical care the patient required, either by
reassessing the patient, by direct observation of care or by using SPs. The rest relied on medical
records, patient exit interviews or a household survey, which means that investigators relied on the
reports of others to decide on whether care was necessary or not. This could bias estimates of
overprovision in either direction: upwards if the provider has failed to record the information
which, in fact, justifies the provision of care (and so it is classified as overprovision by the
researcher), or downwards if the provider incorrectly records a diagnosis which justifies care when

it is, in fact, not necessary.

Evidence on factors associated with overprovision was too limited to observe many consistent
patterns, and the lack of generalisability discussed above means that any factors identified may
well be specific to an individual facility. While 14 studies included both private and public health
facilities, only seven compared overprovision in the public and private sectors. Three of these
studies suggested overprovision was more prevalent in the public sector, two in the private sector,
and two showed no difference. Only three studies examined overprovision by facility level, and no
clear pattern emerged. Among the six studies which looked at the role of provider qualification or
specialism in overprovision, there appeared to be a trend of more specialised or qualified providers
being less likely to overprovide care. Three studies examined the role of provider age and sex in
overprovision, all of which found that male providers were more likely to overprovide, but there

was no relationship with the age of the provider.

Four studies examined overprovision by patient sex, but there was no clear trend. Five studies
investigated patient age: it appeared from three studies that younger children were more likely
than older children to receive unnecessary antibiotics or antimalarials, but the studies which
included adults showed no clear relationship between age and overprovision. Only three studies
examined the role of socioeconomic factors such as occupation or education, and there was no
clear pattern to their findings. There was some evidence that a patient request for antibiotics
increased the chance of their overprovision, with two of three studies investigating this factor
finding a significant increase. Just four studies compared overprovision by insurance status; while
one found insured patients were more likely to receive overprovision, the other three found no

difference with respect to insurance.
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Evidence on interventions to reduce overprovision is sparse and of low quality. Only ten studies
were identified, and two did not carry out any formal statistical testing of the effect of the
intervention. Four studies had a robust cluster randomised control trial design; the rest were
before-after studies in one or two individual facilities. The types of overprovision covered by the
studies are limited in range: unnecessary antibiotics and antimalarials, unnecessary caesarean
sections, and unnecessary care in specific types of patients (cataract surgery patients and children
with bronchiolitis). Only one examined the effect of an intervention on diagnostic procedures. Only
two studies included adult outpatients. Eight of the ten interventions were traditional quality
improvement programmes which took a clinical approach to reducing overprovision, and involved
a combination of audit, guideline implementation and staff training. Just two took a more system-
level approach by changing the mechanism through which providers were paid from fee-for-service

to case-based payments or capitation.

2.5 Conclusions

This review has identified evidence of overprovision of medical services in LMICs, some of which is
clearly widespread in certain settings. However, the scope of evidence for overprovision is limited
in a number of dimensions: the countries studied, the types of facilities included, and the types of
overprovision measured. The methods for selecting facilities and for measuring overprovision itself
mean that findings are rarely generalisable, and estimates of the prevalence will be impacted by
quality of record keeping. In addition, the different denominators used, and the range of patient
populations, make it difficult to compare across studies. Very few studies attempted to identify
factors associated with overprovision (including interventions) and their study designs were rarely

robust.

The work within this PhD should address some of these gaps: facilities were selected from a national
sampling frame, and include private primary health facilities as well as hospitals. Measures of
overprovision will cover a wide variety of drugs and laboratory tests. The large sample size will allow
work to identify facility and provider level factors associated with overprovision, and the use of SPs
removes concerns around patient and case mix, as well as allowing for reliable identification of

necessary and unnecessary care.
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3 Chapter 3: Standardised patients

3.1 Overview

Chapter 3 introduces the standardised patient (SP) methodology, explains its advantages and
disadvantages compared to alternatives for measuring quality of care, highlights some key results
from a literature review of the use of SPs, and presents a step-by-guide on developing and

implementing SPs.

The purpose of the literature review was to identify examples of the use of SPs for the
measurement of quality of care in low- and middle-income countries. The focus was on the use of
SPs in health facilities, as opposed to pharmacies or drugstores. This is because it is in facilities,
where providers have the opportunity to carry out physical exams and laboratory tests, that SPs
are particularly difficult to implement. For this reason, papers were excluded from the review if the
provider was a pharmacist or retailer, or if there was no face-to-face contact with the SP, for
example in telephone appointments. Studies were also excluded if SPs were not undercover, or not
using health facilities under real conditions, for example, if they were being used to train or test
medical students. The full list of papers included is given in the supplementary material for the

paper, which is attached in Appendix 2.

| wrote the step-by-step guide to SPs, with additions and revisions from my co-authors, on the basis
of my experience of developing and implementing SPs for the evaluation of SafeCare in Tanzania.
It is presented as a generic set of steps to be applicable to a wide range of studies; in Chapter 4
(Methods), | give further details which are specific to the SPs used in this thesis, including the
criteria which we used to choose SP cases, and on the recruitment and training of SPs. Together,

Chapters 3 and 4 address Objective 1 of the PhD, the development and implementation of SP cases.

The paper was published in Health Policy and Planning in August 2019, and is reproduced with
permission of Oxford University Press. A cover sheet with further details follows, and the license

agreement is attached in Appendix 3.
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Abstract

Standardized patients (SPs), i.e. mystery shoppers for healthcare providers, are increasingly used as
a tool to measure quality of clinical care, particularly in low- and middle-income countries where
medical record abstraction is unlikely to be feasible. The SP method allows care to be observed with-
out the provider's knowledge, removing concerns about the Hawthorne effect, and means that pro-
viders can be directly compared against each other. However, their undercover nature means that
there are methodological and ethical challenges beyond those found in normal fieldwork. We draw
on a systematic review and our own experience of implementing such studies to discuss six key
steps in designing and executing SP studies in healthcare facilities, which are more complex than
those in retail settings. Researchers must carefully choose the symptoms or conditions the SPs wiill
present in order to minimize potential harm to fieldworkers, reduce the risk of detection and ensure
that there is a meaningful measure of clinical care. They must carefully define the types of outcomes
to be documented, develop the study scripts and questionnaires, and adopt an appropriate sampling
strategy. Particular attention is required to ethical considerations and to assessing detection by pro-
viders. Such studies require thorough planning, piloting and training, and a dedicated and engaged
field team. With sufficient effort, SP studies can provide uniquely rich data, giving insights into how
care is provided which is of great value to both researchers and policymakers.

Keywords: Standardized patients, quality of care

Introduction

Clinical quality of care, the process through which inputs from the
health system are transformed into health outcomes (Donabedian,
1988), is arguably the most informative dimension of quality, as it is
the key point where provider behaviour influences case manage-
ment. However, it is also highly challenging to measure (Hanefeld
etal., 2017), and many commonly used methods for measuring clin-
ical quality have significant disadvantages. Direct observation

cannot control the types of patients and cases observed (Peabody
et al., 2000), clinical vignettes measure knowledge rather than prac-
tice (Leonard et al., 2007; Mohanan et al., 2015), and both suffer
from Hawthorne effects (Leonard and Masatu, 2010). Medical re-
cord abstraction is usually unfeasible in LMICs especially in the pri-
vate sector where record-keeping is often poor or non-existent
(Aung et al., 2012). Patient exit interviews suffer from recall bias
and poor response rates, and may require the patient to understand
clinical procedures (Onishi ez al., 2010).

©The Author(s) 2019. Published by Oxford University Press in association with The London School of Hygiene and Tropical Medicine. All rights reserved.
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Key Messages

N standardized patient studies in health facilities.

the tool.

¢ Standardized patients are a uniquely valuable tool for measuring quality of care.
* Multiple recent studies have successfully addressed scientific, ethical and practical challenges when implementing large-

* Future studies can not only build on the increasing expertise and experience of others but also innovate and develop

A key advance in the measurement of clinical quality is the use
of standardized patients (SPs) in primary care settings. Healthy peo-
ple, employed by a research study, pose as real patients, responding
to the clinician’s actions as a real patient would. Alternative terms
include mystery client, simulated patient, covert patient and under-
cover careseeker. SPs have a long history in medical education
(Peabody et al., 2000), where the clinician knows that she is being
tested outside a real-world milieu. The method is increasingly being
used as a research tool in large field studies to assess deficits in care
(Das et al., 2012; Kohler et al., 2017; Christian et al., 2018), evalu-
ate quality improvement strategies (Harrison et al., 2000; Mathews
etal.,2009; Das et al., 2016a), and identify how financial incentives
influence quality (Currie et al., 2014; Das et al., 2016b).

The SP method has a number of advantages. In a high-quality SP
study, clinicians believe they are treating a real patient and, there-
fore, measures are not influenced by the Hawthorne effect (Leonard
and Masatu, 2010). Because each case is completely standardized,
care can be benchmarked against pre-determined standards for a
specific condition. We can say that an antibiotic was incorrectly
used because we know the SP presented with symptoms of a viral
pharyngitis rather than pneumonia. The ability to control patient-
mix avoids confounding and allows for the investigation of rarer
conditions, such as tuberculosis (TB), which might otherwise require
long observation periods to gather a sufficient sample (Peabody
et al., 2000). Where the objective is to compare across different
types of patients, the SP presentation can be altered (or different
types of SPs such as men and women can present the same condi-
tion) to assess how provider behaviour responds to patient charac-
teristics (Currie et al., 2011; Planas et al., 2015). Finally, in
evaluations of interventions, SPs provide scope for double-blinding,
whereby providers cannot tell which patients are SPs, and the SPs
themselves are blinded to the treatment arm of providers they visit
(Das et al., 2016a).

The main downsides are that the disease cases suitable for SPs
are limited, thereby restricting their applicability, and developing
SPs for use in the field is complex, which may limit their scalability.
There is ongoing debate on the ethics of SP research, though the
‘deception’ of clinicians can be ethically justified where (1) other
options cannot answer the research questions (Alderman ez al.,
2014); (2) risks to SPs and providers are minimal; and (3) the know-
ledge generated is of value to society (Rhodes and Miller, 2012).

In this article, we provide a step-by-step guide on using SPs to
measure the quality of care in health facilities (dispensaries, health
centres or clinics). The guide is based on a review of SP studies in low-
and middle-income countries (LMICs) (full details in Supplementary
Appendix), as well as our experiences implementing this approach in
public and private health facilities in China, India, Kenya, South
Africa and Tanzania. The SP method is also frequently used in the re-
tail sector, e.g. in pharmacies or informal drug sellers (Fitzpatrick and
Tumlinson, 2017), but our focus on health facilities reflects the par-
ticular challenges faced in documenting clinician—patient interactions
and handling requests for exams and diagnostic tests.

Step 1: choosing a suitable SP case

The first choice made when designing an SP study is case selection, i.e.
the condition or symptoms SPs present to providers. The major consid-
erations are whether the case is technically feasible, whether it is ethic-
ally acceptable to ask SPs to present the case, and whether the case will
be suitable both to the local context and the purpose of the study. We
list 10 questions which researchers should ask when assessing cases for
inclusion in Table 1. Some cases will never be feasible and are likely to
be excluded by all studies, e.g. any case requiring inpatient care would
be deemed too high a risk to a fieldworker, and an SP with a wound
would be practically impossible to falsify. Perceptions of feasibility
may change over time; e.g. TB was once perceived as a condition which
could not be measured using the SP method, but has now been vali-
dated as an assessment of quality (Das et al., 2015).

It is useful to refer to—and sometimes replicate—SP cases devel-
oped by previous studies. We conducted a scoping review of all SP
studies in LMIC health facilities up to December 2016, and identified
17 conditions across 63 articles, covering 45 studies (Table 2). One
advantage of replicating such cases is the opportunities to share SP
scripts and tools and learn from the experience of others. Colleagues
can advise on the feasibility of implementing certain SP cases, and
how effectively they measured the quality of care. Secondly, if mul-
tiple studies share SP cases, direct comparisons are possible across set-
tings. Examples of such comparisons to date include: (1) dispensing
practices for suspected TB patients in multiple settings in urban India
(Miller ez al., 2018) and (2) treatment of asthma, chest pain, diar-
rhoea and TB across China, India and Kenya (Daniels et al., 2017;
Das et al., 2018). However, as Table 2 shows, the range of SP cases
used is currently limited. This may reflect not only the need and scope
for the development of more cases but also the challenges of identify-
ing cases meeting the requirements discussed in Table 1.

If resources allow, choosing more than one case so that each pro-
vider receives multiple visits allows more quality dimensions to be
assessed and increases statistical power. One might consider using a
range of different SP cases, mixing:

* Infectious diseases with non-communicable diseases (NCDs)

* Uncommon but severe conditions with common, non-critical,
but high-burden diseases

* Conditions requiring laboratory diagnostics with those requiring
only history taking to diagnose

* Conditions for which there is typically overprovision with condi-
tions where there is underprovision

* Different stages of disease progression or experimental variants,
such as some patients already having a laboratory report whereas
others do not, for the same disease

Step 2: defining correct management

Once conditions are chosen, an indicator of correct management
should be pre-defined for each SP case. Correct management should
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Table 1 Ten questions to consider when assessing suitability as an SP case

Key question

Explanation and examples

Technical feasibility
Can a trained SP portray the case?

Do national or international guidelines exist for
correct management or treatment?
Can expected management be performed within
one visit?

Ethical acceptability
Does the case choice minimize potential harm to
fieldworkers?

Does the case require the involvement of
children?

Appropriateness to context and research question
Is the case appropriate to the study objective?

Do stakeholders agree the case is a “fair test’?

Is the case applicable to all health facilities and
regions in the study?

Does the case represent a public health concern?

Does the case match local epidemiology?

Conditions which have visible symptoms are unlikely to be suitable SP cases, as are conditions
where patients would be expected to be acutely unwell. For example, an asthma SP could
describe a previous attack but would not be expected to mimic one during the visit.

If the aim is to assess quality of care against specific standards there will be a need for agreed-
upon guidelines to provide a clear definition of the correct treatment outcome.

There is unlikely to be scope within the study design for the SP to return to the facility for
follow-up visits.

Conditions should be chosen to avoid the need for invasive tests. Although cases requiring finger-
prick blood tests have been used (Mathews ez al., 2009), it would be inappropriate to use a
suspected sexually transmitted infection (STI) case which is likely to require a genital exam, or
suspected typhoid which may require a venous blood draw for a Widal test. It should be noted
that unexpected invasive tests may be requested: in one study in Senegal, almost all SPs
requesting family planning were told they needed a vaginal exam. Researchers should consider
whether the SP can avoid such unexpected tests or exams without raising undue suspicion.

Some studies may choose not to use child SPs due to concerns over potential harm to and
exploitation of children.

For example, in a study to measure the effect of a quality improvement intervention, the treat-
ment of the case chosen should be sensitive to the intervention. In addition, one might select a
‘control’ condition which should not show improvement as a result of the intervention.

Ensuring buy-in from funders, partners, implementers and government before implementation
improves confidence in the validity of results and can enhance the study’s potential to inform
practice and policy.

Certain small or specialist facilities may offer a limited range of services. Religious faith may
preclude some facilities from offering certain care (e.g. Roman Catholic run facilities might
not provide family planning services). A word of caution though—we often come across
facilities who say they do not provide care for certain categories of patients, but in practice do
provide care when visited by the SP. Service availability should, therefore, be investigated
empirically by an SP visit or a scoping exercise rather than relying on researcher assumptions
or stated practices.

Cases should be a public health concern at the individual or population level. This could reflect
high prevalence (e.g. malaria); potentially severe consequences such as a high case fatality rate
(e.g. heart attack); or the likelihood of unsafe or inappropriate treatment (e.g. overuse of
antibiotics for common cold).

Rare conditions may raise provider suspicion or have very low rates of recognition or correct
management.

Table 2 Conditions used in SP studies in health facilities in LMICs

Category

Condition Number of studies

Sexual and reproductive health

STI symptoms

HIV testing

Suspected pregnancy, seeking abortion

STI screening after partner notification

Common cold, respiratory tract infection or influenza-like illness
Malaria

Other infectious diseases

Tuberculosis
Diarrhoea
NCDs Angina
Asthma
Back pain
Psychological Anxiety
Depression
Diarrhoea (child absent)
Pneumonia (child absent)

Childhood infectious diseases

Diarrhoea (child present)

Family planning client

)
=}

= BN = N RN W R R WG R =N

Source: Review of SP studies in LMIC health facilities, up to December 2016. For further details see Supplementary Appendix.
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Table 3 Outcomes to consider in definition of correct management

Outcome

Example

Prescription or dispensing of appropriate drugs

Carrying out or ordering necessary diagnostic tests
Referral for further testing (to another facility if necessary)
No inappropriate testing

No harmful treatments

No provision of unnecessary drugs

Salbutamol inhaler for asthma

mRDT or blood slide for suspected malaria

Suspected TB

No urinalysis for cases without symptoms of urinary tract infection
No beta-blockers for asthma

No antibiotics for upper respiratory tract infection

be based upon national standard treatment guidelines to ensure ap-
propriateness to the study setting, but may need to incorporate inter-
national recommendations (such as WHO guidelines) where
national guidelines are unavailable. A technical advisory group
including clinicians and public health professionals, with knowledge
of best practice and experience of local health systems, can also be
convened to advise on correct management. Suggested types of out-
comes are given in Table 3 covering both actions required, such as
the provision of certain drugs or referral, and actions that are not
only not required but also may be considered harmful to the patient,
or unnecessary care which is not dangerous but nonetheless has an
opportunity cost. An alternative to a binary correct management
definition is to construct a continuous index by assigning points for
different elements of management. However, any such measure will
be critically sensitive to the weighting of the different possible cor-
rect, incorrect and neutral components of care. Our experience has
shown that the types of unnecessary and harmful care provided can
be highly unpredictable, so collecting outcomes based solely on a
preconceived checklist of what should happen may miss much of the
care that is actually provided. Researchers should therefore ensure
that data collection tools are sufficiently open and flexible to collect
data on all laboratory tests, medicines and recommendations
provided.

If the sample includes a wide range of providers or facilities, the
definition of correct management may need to accommodate a range
of potentially correct outcomes, depending on provider qualifica-
tions or facility level. For example, in facilities with on-site TB test-
ing, correct management for suspected TB should be defined as the
ordering of appropriate diagnostic tests. In smaller facilities without
such capacity, correct management may be defined as referral to a
higher-level facility.

Regardless of the provider type, researchers will need to make
judgements on how lenient or strict/comprehensive the definition of
correct management should be, and this can have a dramatic impact
on results (Sylvia et al., 2017). Box 1 uses data from Kwan et al.
(2018) to construct the flowchart of provider actions for 765 SP
interactions with providers without a medical degree. If we define
correct management as ‘asking for a TB-related test’, 17.0% are
classified as correctly managed. But, of these, 21.5% also gave a
contraindicated drug, 42.3% did not mention TB to the patient and
30.8% gave unnecessary (but not contraindicated) drugs, including
antibiotics. A stringent definition of correct management as ‘asked
for a TB-related test without giving contraindicated or unnecessary
drugs and discussed the prognosis with the patient’ reduces the frac-
tion correctly managed to 0.9%.

Further, the classification of correct management may be condi-
tional on the results of diagnostic tests. For example, correct man-
agement of suspected malaria has two steps, the second of which is
conditional on the first: a malaria test must be carried out, then an
appropriate antimalarial prescribed if the test is positive, or no anti-
malarial prescribed if the test is negative. Researchers may also wish

to consider the true status of the patient in the definition of correct
management. For example, if an SP is known not to have malaria,
any antimalarial provision could be considered inappropriate even if
the provider reports a positive test, though as such tests are not
100% accurate even under ideal conditions, this may identify both
faults with the provider and with the test itself.

This complexity of defining correct management is not a flaw of
the SP method per se; instead, it highlights the importance of paying
close attention to the definitions selected, and the utility of present-
ing a range of definitions. Finally, while correct management is typ-
ically the primary study outcome, it is relatively easy to also collect
other outcomes related to the consultation (e.g. history taking) or
the patient experience (e.g. waiting time), which provide important
context for understanding correct management outcomes. Some sug-
gestions are given in Box 2.

Step 3: designing tools and planning the study

The SP scripts define each case in detail and are the primary means
for standardizing the case to ensure comparability across providers.
A script begins with a short opening statement which the SP delivers
to each provider describing the symptoms (such as ‘Doctor, I have a
cough and some fever’ for suspected TB), which is followed by
scripted responses to history questions, which the provider may or
may not ask. The SP must not give additional information to the
provider outside this script, nor give information from the history
question section unprompted. The script should also include a short
biography describing the social background, age, occupation, family
details and the circumstances of the illness presented.

The corresponding structured questionnaire, which the SP com-
pletes after each interaction, captures all information needed to de-
fine correct management (physical exams, diagnostic tests, drugs
and other treatments), as well as other outcomes of interest and gen-
eral comments on the visit. It should be completed soon after the
visit, either as a self-completed questionnaire by the SP or through
an interview of the SP by a supervisor. Developing these tools is an
iterative process, and numerous changes will likely be made during
piloting and training, with SP trainees themselves playing integral
roles throughout this process. Steps to take when developing tools
are described in Box 3.

Once the design of cases and tools are underway, the researcher
must define a sampling frame and decide on the unit of analysis.
Analysis of SP studies can be done at the level of the clinician or the
facility. Facility-level analysis is likely to be appropriate when the re-
search questions do not relate to the performance of specific pro-
viders, e.g. when evaluating an intervention randomized at the
facility level. Provider-level analysis has the advantage of allowing
investigators to address additional questions such as the know-do
gap of individual providers (Mohanan et al., 2015), or the effect of
provider cadre or training on quality. However, provider-level data
are more challenging to collect because SPs must visit specific
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defined as correctly managed (data from Kwan et al., 2018)

Box 1. Using a lenient versus stricter definition of correct management for TB has a substantial effect on the proportion

VR
765 TB SP interactions
N S
V)
17 refer the SP
NS
“Lenient” Definition 130 ask for some type 618 do not ask for any
17.0% of TB testing TB testing
A4

_<

S

102 give no

~

quinolones or steroids

A~

28 give some
contraindicated drug

N

~~

47 suggest TB

~

55 do not mention TB

}

(

~~

40 give other
unnecessary drugs

N

N

7 give no unnecessary

drugs 0.9%
NS

“Stricter” Definition

Box 2. Other possible outcomes

* Waiting time and consultation time

¢ History taking

¢ Correct diagnosis

* Total fees paid and fees by type (consultation, labora-
tory tests, drugs)

* Subjective outcomes such as provider manner and
patient-centeredness

¢ Intervention specific elements (e.g. voucher received)

clinicians identified a priori, which presents two practical chal-
lenges: first, the production of a sampling frame of all eligible pro-
viders (facility staff lists may be incomplete and providers may work
at multiple facilities) and second, the identification of providers by
SPs in contexts where name badges are rare and asking for a name
may be considered unusual or rude.

Step 4: addressing ethical concerns

Ethical norms in medical research require informed, freely given consent
of participants. However, the SP method, by its very nature, requires

that providers do not have full information on when or how data collec-
tion occurs (Madden ez al., 1997). Furthermore, because providers are
likely to have substantial knowledge about the quality of their own prac-
tice, selective refusal may hamper a study’s ability to produce representa-
tive data on care real patients receive (Rhodes and Miller, 2012).

Several approaches to provider consent have been used
(Table 4), though it should be noted that many studies identified in
the literature review (21/45) did not report their consent process.

Where consent is obtained, researchers still need to withhold cer-
tain information from participants. The participant should be given
a broad window of time during which an SP will visit, not a date or
appointment. For example, if SP visits are planned six weeks after
consent, the provider can be informed that the visit will occur ‘at
some point in the next three months’. If the provider asks for a spe-
cific date, they should be told that to give one would compromise
the nature of the research. A similar explanation should be given if
they ask about the type of patient who will visit, or the condition
they suffer from. To avoid providers unintentionally being given
such sensitive details, ideally the team members conducting the con-
sent process should be blinded to the SP conditions, or the consent
process carried out by a senior researcher who will be able to resist
pressure from providers to disclose such details. The consent process
may be combined with other, non-SP aspects of a study, such as a
survey of the health facility or provider knowledge.
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Box 3. Key stages in developing scripts and questionnaires

Preliminary observation in health facilities to inform tool design

Writing SP script

Developing questionnaire

* Self-administered questionnaires minimize the time lag between the end of the interaction and debrief, reducing recall

* Smartphone or tablet questionnaire removes need for later data entry. In some settings, smartphones can be carried

Piloting

How do patients with the condition(s) of interest behave? What vernacular is used to describe symptoms and
treatments?

What questions are asked of patients and what information is collected on them?

What is the route of a patient through a health facility (e.g. through reception, triage, consultation, laboratory, etc.)?
Where and when do they pay (if applicable)?

Decide on symptoms, history and biographical details of SP

Begin with an opening statement giving key information, which should be delivered in a natural manner
Specify answers to questions which providers typically ask

Give appropriate amount of information to enable diagnosis, but only in response to appropriate prompting
Check that language used is appropriate for a typical patient (i.e. not overly medicalized)

Draft questionnaire content, ensuring that all required outcomes are covered

Consider using a standardized questionnaire which can be adapted to the case, allowing comparison across cases and
studies

Decide how the questionnaire will be administered:

bias. Supervisor-administered may allow for probing and checking responses but is more resource-intensive.

in the facility without attracting attention

Start with observed role-plays, where a member of the study team or trusted fieldworker performs the script with a pro-
vider outside the study who has agreed to assist

Next, approach other providers outside of the study for consent to do undercover piloting

Record experiences from each visit, including history questions asked and diagnostic tests ordered, amending the script
and questionnaire as necessary

Piloting visits can also be used to forecast SP fee costs for the study

Conduct repeated pilots during training

Table 4 Approaches to provider consent in SP studies

Approach

Rationale Resource-intensiveness of consent process Number

of studies®

Waiver of consent

Consent from over-arching
entity

Consent from facility in-
charge prior to SP visit

Consent from individual
providers prior to SP visit

Services are freely accessible by the public and
collecting data has minimal risk to providers.
Obtaining consent would increase risk of
detection, thereby reducing quality of data
and harming study aims.

If providers or facilities in the study come under
the control of an entity (such as a Ministry of
Health, a diocese or a chain), a representative
of the organization can consent on their
behalf.

If the data collection and analysis are carried
out at the facility (rather than provider) level,
the owner and/or manager of the facility can
give consent.

Providers are the participants whose behaviour
is observed in the course of the research, and
so consent should be obtained from them.
This may be considered particularly
important if the data collection and analysis
are carried out at the provider level.

Low: 4
®  Submit justification for waiver of

consent to ethics committees
® DPossibly contact providers after

completion to inform them that study

has been carried out
Low: 0
* Contact representative(s) of

organization(s) to inform of study and

ask for consent

Middle: 8
* Contact in-charge of each facility to in-
form of study and ask for consent

High: 12
® Identify all individual providers in study
* Inform and obtain consent from
individual providers
® Ensure that SPs only seek care from
providers who have consented

Studies in review of SP studies in LMIC health facilities for which the consent process was described.
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If the waiver of consent approach is chosen, this must be justified
to ethics committees, who may not be familiar with the SP method
and may be wary of such waivers. Committees may only be pre-
pared to approve such an approach if there are government appro-
vals for the study, and/or a commitment to inform providers that
they received an SP by letter or public meeting after data collection
is completed. Further risks associated with using a waiver of consent
are loss of the trust of a provider if an SP is discovered and risk of
aggression towards that SP.

Working as an SP exposes fieldworkers to risks they would not
experience during ordinary survey data collection, and it is the re-
sponsibility of the study team to minimize and mitigate these risks
to the greatest possible extent. This can be achieved through two
main pathways. Firstly, the study should be designed to minimize
such risks. This must be considered throughout the design process,
and has been discussed under other Steps, such as choosing SP con-
ditions that minimize the risk of fieldworkers undergoing invasive
tests. Secondly, fieldworkers should be trained intensively to avoid
risks which cannot be removed by design (Table 5). One risk-mini-
mizing strategy SPs will frequently need to use is the refusal of inva-
sive tests; a particular challenge is ensuring that the reasons given
for refusals come across as normal behaviour and do not raise suspi-
cions. Despite these challenges, experience has shown that the SP
method has minimal risk to fieldworkers equipped with proper
training (Daniels et al., 2017) and need not inconvenience real
patients (Das et al., 2015).

Step 5: training fieldworkers and organizing
fieldwork

Playing the role of an SP is more complex and demanding than
standard fieldwork, so we recommend recruiting experienced and
proven fieldworkers. Although some studies have recruited trained
actors, experience indicates that while actors may perform well in
improvisation and staying in character, adherence to protocol and

Table 5 Strategies for minimizing harm to fieldworkers

precise recall of information are equally important. Many studies
have, therefore, drawn from the same population they would use for
any survey enumerator position and dedicated several weeks to
selecting and training on SP skills.

The mix of SPs may also matter if quality is expected to vary by
age, social group or other characteristics. For example, male and fe-
male SPs may receive different treatment (Borkhoff et al., 2009), so
for cases relevant to both genders, hiring an even mix of men and
women and randomly assigning them to facilities should be consid-
ered. Alternatively, cases may be portrayed by one gender only; this
may be appropriate for cases such as family planning clients, but for
other conditions may make the study less generalizable. Researchers
should consider whether SPs will need a certain physical appearance
to portray the case (e.g. a 60-year-old woman could not portray a
family planning client), and the languages spoken by typical patients
in the geographical areas of interest.

Administering a background health questionnaire at the start of
training is a crucial first step for protecting fieldworkers, maintain-
ing consistency of SP case presentation, and ensuring that real health
conditions do not confound the interpretation of results. For ex-
ample, the physical symptoms of poorly controlled asthma or hyper-
tension may lead a provider to dismiss a possible diagnosis of TB in
an SP with a cough and chest pain. This may require consultation
with your institution’s Human Resources department to check that
equal opportunity requirements are balanced with study needs.

Training should begin with an introduction to the concept of
SPs, followed by fieldworkers reading and role-playing scripts. They
should work in small groups to discuss the patient narrative and
identify difficulties with phrasing or context-specific inconsistencies.
For example, in a Tanzanian training session run by some of the
authors, an initial draft of a script instructed the SP to say that they
had never had an HIV test, but trainees noted that this would be im-
plausible for female SPs with children, since HIV testing is ubiqui-
tous in antenatal care there.

Emphasis should be placed on playing the role consistently,
never giving more initial information than the opening statement,

Risk Design choices to minimize harm

Training strategies to minimize harm

Exposure to surface
pathogens

Exposure to blood-borne
infections a venous blood draw
Exposure to airborne Condition should not require
infections
higher risk (e.g. TB clinics)
Harassment/abuse by
providers

Invasive physical
examinations
Anxiety over health based on
diagnoses received
conditions
Treatment or admission

enough to require immediate

treatment or admission

form to establish no pre-existing

® Not touching surfaces unnecessarily

* Refusing oral thermometers and reusable tongue
depressors

® Using alcohol hand rub after each visit

Avoiding SP cases which will require * Refusing injections and venous blood draws on the

grounds of not being able to pay, disliking needles
or not having time for the procedure
® Not remaining in high-risk areas for long

extended period of time in areas of

® Develop strategies during training to avoid or re-
move self from the situation

® Carry letter from study in case the SP needs to reveal
self in order to avoid any harm

Avoiding SP cases which are likely to ® Role-play assertively refusing providers who insist
require intimate exams, e.g. STIs
Fieldworker pre-screening health

on invasive physical exams
® Reassure SPs that diagnoses given by doctor are not
real, but given on the basis of fictional symptoms

Avoiding SP cases which are serious ¢ Train to refuse treatment with excuses such as not

being able to pay, to leave the facility if necessary
and to reveal role as SP as a last resort
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and then providing answers to only the questions the provider asks,
which is essential for ensuring measurement reliability. As they learn
about the study condition it can be tempting for SPs to help or guide
the provider to a correct diagnosis, so training must explain why it
is important to avoid this. Comparison across SP studies has con-
firmed that the amount of information provided heavily influences
treatment choices by providers (Miller et al., 2018).

In most studies, each fieldworker performs only one SP case
throughout the study. However, training fieldworkers in two roles
gives the team more flexibility, though SPs should be randomly allo-
cated to a role at each facility to avoid bias. In studies covering large
geographies, it may not be possible for SPs to be randomly allocated
to facilities, and an SP-specific variable should be controlled for as a
fixed effect in the analysis (Das et al., 2016a). There should be no
systematic differences in time of day or week of the visit by condi-
tion or SP — e.g. avoid the male SPs always visiting in the morning
and female in the afternoon.

In studies in rural or remote locations, particular attention
should be paid to ‘cover stories’, or how SPs explain their presence
as an outsider if questioned. One resource-intensive approach is to
research in advance the names of villages and people who SPs can
say they are visiting, specific to every location. Alternatively, a num-
ber of stories can be developed for use in different contexts: e.g. that
they are buying cash crops or livestock or researching places to sell
second-hand clothing. Experience in the field has taught us that SPs
should not improvise: some members of a team were detected after
telling one provider they were agents for the government.

Once SPs understand their script and role, introduce them to the
questionnaire. A useful training exercise is to have fieldworkers ob-
serve the same role-play, then complete the questionnaire separately.
Comparing answers highlights difficult parts of the consultation to
remember. The final stage of training is SPs practising their roles
and questionnaires by making undercover visits to providers who
have agreed to take part. It may be helpful for this to initially be
done in pairs (e.g. posing as husband and wife) so that peer feedback
can be provided.

If SPs are permitted to undergo certain diagnostic tests (e.g. fin-
gerprick blood tests or urinalysis), we recommend that supervisors
retest any fieldworker who receives a positive result for malaria or
urinary tract infection. This will give peace of mind to the fieldwork-
er (or allow for treatment if a true positive) and validate the facility’s
test for the purpose of analysis. Supervisors can be trained to con-
duct malaria rapid diagnostic tests (mRDTs) and urine dipstick tests
and be provided with a supply for the field.

SPs should purchase all drugs prescribed, if the budget allows, as
this will reduce recall bias when recording drugs prescribed, improve
the comprehensiveness of data on medicines, allow for the collection
of drug costs and reduce the risk of raising provider suspicion. In
addition, it may be possible to incorporate drug quality testing into
the study (Wafula et al., 2017). To test the reliability of recall, SPs
can carry covert audio recorders, although this may introduce add-
itional ethical issues (Das et al., 2015).

Step 6: assessing detection

A follow-up study to assess the detection rate of SPs (i.e. the propor-
tion of SPs identified by providers as being SPs and not genuine
patients) is seen as an important step in ensuring the validity of
results. Detection rates from recent health facility LMIC studies
have typically varied from 0% to 5% (Das et al., 2015; Daniels
et al., 2017; Sylvia et al., 2017), but there is no consensus on a max-
imum acceptable rate. Higher detection rates can be expected in

rural settings compared with urban ones, where outsiders are likely
to raise more suspicion. False-positive rates (providers report sus-
pecting real patients to be SPs) varied from 1% to 6% in the same
studies.

It may be advantageous to inform providers when obtaining con-
sent that there will be a follow-up study and ask them to make a
note of the name, description, symptoms and date if they receive any
patients they suspect are SPs. This will allow for easy distinction be-
tween true and false detections at follow-up. However, priming pro-
viders in this way may increase the risk of detection, so the study
team must decide whether they are willing to take this risk for the
benefit of ease of classification. In addition, priming is not possible
where a waiver of consent or institutional consent is used.

Dependent on setting and resources, the detection survey can be
conducted as a face-to-face interview, or remotely by telephone or
email. If face-to-face, the survey can be combined with other ele-
ments of the study, such as vignettes to measure provider knowledge
and compare with SP performance to measure the know-do gap
(Das et al., 2015; Mohanan et al., 2015; Sylvia et al., 2017).
Carrying out such knowledge assessments after completion of SP
visits has the advantage of being less likely to influence provider be-
haviour than if done before SP visits. In addition, if a waiver of con-
sent has been used, the detection survey is an opportunity to inform
providers that SP visits have taken place and allow them to ask ques-
tions and provide feedback.

The detection survey should start by briefly reminding (or in the
case of a waiver of consent, informing) providers of the SP study’s
aims and methods, then asking if the provider recalls receiving
patients they suspected were SPs. For every suspected SP, the follow-
ing information should be collected:

* Date and time of visit (approximate if necessary)

* Name, age (approximate) and gender of SP

*  Symptoms of SP

* Diagnosis and treatment given by provider

* The reason the provider suspected the patient was an SP

*  Whether the provider became suspicious during the visit or after
it was complete

*  Whether the provider changed their treatment or confronted the
SP due to their suspicions

These data should then be used to classify suspected SPs as true
or false positives at the analysis stage. The stringency of a true posi-
tive definition will depend on setting, conditions and whether pro-
viders are primed. Some studies may require that the name of the SP
is reported, but others may only require that the provider correctly
identifies the gender and symptoms of the SP and gives a date of visit
correct to within 1 week.

Conclusion

SPs are a valuable research tool, with enormous potential to improve
the measurement of clinical quality in primary care settings.
However, their undercover nature means that there are methodo-
logical and ethical challenges beyond those found in normal field-
work. Moreover, SPs in health facilities are much more complex to
implement than those in retail outlets. There is growing experience
of developing and implementing a range of SP cases in diverse set-
tings, and we hope that this article can help make such learning ac-
cessible to those planning similar studies.

The choices made when undertaking an SP study are highly de-
pendent on the setting, purpose and resources. A well-designed
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Box 4. Avenues for methodological developments

other facilities?

they indicative of poor quality care?

¢ Can SPs be trained to make follow-up visits and, therefore, be used to investigate continuity of care in more complex
conditions? The principal difficulty here is that in the first round, each SP will likely receive different recommendations,
so a single SP condition can morph into multiple pathways when visits are repeated.

* Should correct treatment vary by context? For instance, under what circumstances should referral to a higher-level facil-
ity be defined as correct management? Is referral a useful action in remote settings where patients are unlikely to access

¢ How should false positive diagnostic test results be managed? Are these accepted as part of random testing error or are
* How representative can SPs be of real patients and their interactions with doctors?

* How can variability caused by SP characteristics be addressed in power calculations? Simulations have suggested that
the number of individual SPs may be a critical factor for power calculations (Daniels et al., 2019).

study will draw on a thorough understanding of the health system in
question. It will also capitalize on the contribution of fieldworkers
during tool development, training and piloting to ensure cases are
credible, rarely detected and minimize risk. The task of developing
the script, backstory, symptoms and behaviour of an SP should not
be underestimated. The process of implementing SPs must therefore
be collaborative, incorporating both local knowledge and technical
expertise on the SP method.

The absence of Hawthorne effects and the ability to observe
healthcare as it is delivered, when controlling the condition and
characteristics of that patient, make SPs a valuable tool, which can
answer research questions no other method can. We also recognize
that the SP method, as currently implemented, has its limitations.
With this in mind, we conclude by offering a number of avenues for
future methodological development (Box 4). These relate to chal-
lenges in investigating the continuity of care, defining correct treat-
ment in different contexts, dealing with false-positive diagnostic
tests, conducting power calculations and representativeness of the
population of patients.
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4  Chapter 4: Methods

4.1 Study setting and context

4.1.1 Tanzania

The modern state of the United Republic of Tanzania was created in 1964 on the union of
Tanganyika, which had become independent of British colonial rule in 1961, with the Zanzibar
Archipelago. Tanzania had a population of 45 million at its last census in 2012 [1], and an estimated
population of 58 million by 2019 [2]. Population growth is fast, at an annual increase of 3.0%,
compared to an average of 1.3% in lower-middle income countries and 2.6% in low-income
countries [2], and the total fertility rate remains high at 5.2 children per woman [1]. The country is
divided into 31 administrative regions, 26 on the mainland and five on Zanzibar. The administrative

regions are further subdivided into 184 districts [1].

The Tanzanian economy has seen strong growth in recent decades, with an average annual real
growth rate of 6.8% in GDP between 2013 and 2019 [3], and was reclassified from a low-income to
a lower-middle income country by the World Bank in July 2020 [4]. Despite this, 27% of the
population live below the national poverty line (equivalent to US$1.35 in purchasing-power-parity
terms), and 50% below the international poverty line of US$1.90 [5]. Along with rapid population
and economic growth, Tanzania has been urbanising, with 32% of the population living in urban
areas in 2015, compared to 21% in 1995 [6]. Dar Es Salaam, the largest city, is projected to reach a
population of 10 million by 2029 [6]. Female literacy is 77% (89% among urban residents), and male

literacy 83% (94% among urban residents) [1].

4.1.2 Tanzania health profile

Tanzania’s life expectancy at birth has improved rapidly in recent decades, from 49.5 years in the
period 1995-2000 (having decreased as a result of the HIV/AIDS epidemic) to 64.8 years in 2015-20
[2]. The three leading causes of death in 2019 were neonatal disorders, lower respiratory infection
and HIV/AIDS; together these were responsible for 28% of deaths [7]. Adult HIV prevalence is 4.7%,
but there has been a 35% reduction in new HIV infections and 49% reduction in AIDS-related deaths
since 2010 with the successful rollout of antiretrovirals [8]. There were 32,000 deaths from
tuberculosis (TB) and 137,000 incident TB cases in 2019; while these have fallen by 43% and 15%
respectively since 2015, Tanzania still has the 15" highest TB burden in the world [9]. Malaria is
endemic in Tanzania, and there were 7.1 million cases and 21,000 deaths in 2020 [10], accounting

for 3.0% of malaria cases (10" in the world) and 4.1% of malaria deaths (3™ in the world) globally
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[11]. Under-five mortality has decreased dramatically, from 130 deaths per 1000 live births in 2000
to 49 per 1000 live births in 2020, below the average of 74 for sub-Saharan African countries [12].
Progress on maternal mortality has been slower, with a decrease from 854 per 100 000 live births
in 2010 to 524 per 100 000 live births in 2017, slightly above the average of 542 for sub-Saharan
Africa [13].

4.1.3 Health system

The organisation of health services is overseen by the Ministry of Health (MoH) in mainland
Tanzania, and the Ministry of Health in Zanzibar (MoHZ) [14]. The ministries have an overall policy
setting and stewardship role, but public healthcare delivery is the responsibility of local
governments at the district level, who are sent funds directly from treasury and are the employers

of healthcare staff [15].

Primary healthcare is delivered in dispensaries, health centres and clinics. Dispensaries are the
lowest level of facility and normally only provide preventative and curative outpatient services;
health centres are a higher level which can admit patients for inpatient care and sometimes provide
surgical services; and clinics are typically private facilities with a similar function to dispensaries
[16]. Secondary healthcare is provided by hospitals at the district level, with specialist referral
hospitals at the regional, zonal and national levels [14]. All these facilities charge user fees, which
for public facilities make up 40-50% of revenue at the facility level [15]. However, there are fee
exemptions in public facilities for under-five year olds, pregnant women, family planning services
and treatment of a number of specific conditions, including diabetes, cancer, meningitis, TB, leprosy

and HIV/AIDS [17].

Tanzania’s total health expenditure in 2019 was USS$40 per capita [18]. 41% of this was spending
by government (made up of 34% government transfers and 7% social health insurance
contributions), while 36% came from external donors [18]. The remaining 23% of spending was
from private sources: 22% on out-of-pocket payments (OOPs), and just 1% on voluntary health
insurance contributions [18]. Total health spending represented 3.8% of the country’s GDP. Of this,
government health expenditure was equivalent to 1.6% of GDP, and 9.6% of the government’s total
budget [18]. While OOPs are much lower than the lower-middle income country average of 40%, is
more reliant on external aid, which averages just 12% of health expenditure in other lower-middle
income countries, and 29% in low income countries [19]. Overall expenditure is well below the
international benchmarks of total expenditure of US$86 per capita, or government health spending

equal to 5% of GDP, which are suggested in order to achieve Universal Health Coverage [20].
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As well as government-funded user fee exemptions, there are a number of social health insurance
schemes in the country designed to provide financial risk protection. The largest is the improved
Community Health Fund (iCHF), a voluntary scheme with an annual premium of SUS15 [21], which
generally only covers care at government primary health facilities [16], and pays providers through
capitation [22]. It has a population coverage of 23% [23], meaning its depth is shallow in terms of
both services and people covered. The National Health Insurance Fund (NHIF) offers more
comprehensive cover, including inpatient and outpatient care at any enrolled facility (which can
include private facilities), but has an even more limited population coverage of 9% [23]. NHIF was
originally established to provide compulsory health insurance for civil servants (who make salary
contributions of 3%), and in recent years has also been open to employees of private companies
and individuals [23], so would be expected to cover only wealthier parts of the population. NHIF

reimburses providers on a fee-for-service basis [22].

4.1.4  Private healthcare provision
4.1.4.1 Typology

The private provision of healthcare in Tanzania can be broadly classified into two sectors: for-profit
and not-for-profit facilities. For-profit practice was officially banned in 1977 [24], but after the ban
was lifted in 1991 there was a rapid proliferation of for-profit facilities in the country, particularly
dispensaries [25]. The Association of Private Health Facilities of Tanzania (APHFTA) is the main body

which represents private-for-profit providers [16].

Not-for-profit facilities have a longer established role in the provision of healthcare in the country
[25]. The not-for-profit sector encompasses faith-based organisations (FBOs), non-governmental
organisations (NGOs) and community-based organisations. Many FBOs fall under the Christian
Social Services Commission (CSSC), an umbrella organisation which represents facilities run by its
member churches. In 34 districts of mainland Tanzania, there is no government district hospital, so
an FBO member CSSC runs a Designated-District Hospital (DDH) [16]. These facilities tend to be
closely linked to government, are often government funded and staffed with health workers on the
local government payroll, and may be more similar to public than private-for-profit hospitals in

management and administration practices. Number of private facilities

To examine the size and growth of the private sector in recent years, in Table 4.1 | compare data
extracted from the MoH Health Facility Registry in 2022 [27] to data supplied by the MoH to the
World Bank in 2012 [16]. In 2022, 2976 (32%) of Tanzania’s 9283 hospitals, health centres,
dispensaries and clinics were privately owned, 62% of which were for-profit facilities. For-profit

facilities had the largest relative growth between 2012 and 2022, with an 111% increase in the
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number of private-for-profit facilities, compared to a 46% increase in the number of facilities
overall. The share of facilities operated on a for-profit basis increased from 14% in 2012 to 20% in
2022. Not-for-profit facilities played an important role at the higher level, making up 60% of private

hospitals and 31% of all hospitals.

Table 4.1 Tanzanian health facilities by level and sector, 2012-2022

Public For-profit Not-for-profit Total
2012 2022 2012 2022 2012 2022 2012 2022
Hospitals
Number of facilities 103 197 36 83 101 127 240 407
% growth 2012-22 91% 131% 26% 70%
% share of facilities 43% 48% 15% 20% 42% 31%
Percentage point increase
in share 2012-22 5% 5% -11%
Health
centres Number of facilities 444 670 55 124 134 172 633 966
% growth 2012-22 51% 125% 28% 53%
% share of facilities 70% 69% 9% 13% 21% 18%
Percentage point increase
in share 2012-22 -1% 4% -3%
Dispensaries
and clinics Number of facilities 4057 5440 787 1643 625 827 5469 7910
% growth 2012-22 34% 109% 32% 45%
% share of facilities 74% 69% 14% 21% 11% 10%
Percentage point increase
in share 2012-22 -5% 6% -1%
Total
Number of facilities 4604 6307 878 1850 860 1126 6342 9283
% growth 2012-22 37% 111% 31% 46%
% share of facilities 73% 68% 14% 20% 14% 12%
Percentage point
increase in share 2012-22 -5% 6% -1%

Tanzanian private health facilities are concentrated in large cities, with 27% of institutions based in

Dar es Salaam, and 9% in Arusha, by a 2016 estimate [26].

4.1.4.2  Utilisation of private facilities

The DHS (Demographic and Health Survey) 2015-16 provides national data on health care utilisation
by sector. However, the picture is partial because the DHS only covers a small number of specific
health services. It suggests that jointly, private not-for-profit and for-profit medical facilities (that
is, not retailers such as pharmacies and drugstores), account for 19% of childbirth care, 12% of the

provision of modern contraceptives, and 12% of care for children with fever (Table 4.2) [1]. If only
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measuring care at medical facilities (not retailers), the latter two figures rise to 17% and 26%
respectively. Comparing between for-profit and not-for profit facilities, the not-for-profit sector
dominates in the provision of contraceptives and childbirth care, responsible for 87% of modern
contraceptives and 80% of births in private medical facilities. For the treatment of children with

fever, for-profit facilities provided 78% of the care in private medical facilities.

Table 4.2: Utilisation by sector from DHS 2015-16

Public/ Private not- Private-for- Other
Government for-profit profit (including
(medical) private retail)

Source of modern contraceptive methods 60.8 10.5 1.6 26.9

(among users aged 15-49)

Place of delivery (among births in health 80.8 15.3 3.8 -

facilities)

Source of advice or treatment for children 34.0 2.7 9.4 53.0

aged under five with fever (among those

for whom advice/treatment sought)

4.1.4.3  Expenditure in private facilities

Tanzania National Health Accounts do not usually report spending by public or private sector
providers, only whether the source of funding was public or private [18]. The most recent estimates
of expenditure by sector are from World Bank calculations based on data from 2012, which was
provided directly to the World Bank authors by the MoH [16]. It estimated that 67.7% of total health
expenditure in Tanzania was spent at health facilities (excluding retailers) [16]. Of this facility
expenditure, 69.9% was in public facilities and 30.1% was in the private sector (19.9% in non-for-

profit facilities, 11.2% in for-profit facilities).

4.1.5 Quality of care

Many in Tanzanian health facilities lack the basic infrastructure and human resources to offer safe
care: in the most recent Service Provision Assessment of 2014-15 [14], one third of facilities did not
have regular electricity, an improved water source or handwashing facilities in the outpatient
department. The typical dispensary employs one non-doctor clinician (such as a clinical officer or
assistant medical officer), three nurses and no pharmacist or laboratory staff. Process quality of
care measured in the Service Provision Assessment was also poor [14]. In observations of
consultations with sick children, 46% were evaluated for three key symptoms, and just 8% were
assessed for three danger signs, as per IMCI management guidelines. Only 20% of providers took
an appropriate reproductive history from women seeking family planning for the first time, and

only 8% a sufficient history during first antenatal care visits.
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In a drive to improve quality of care in health facilities, the MoH introduced a star rating assessment
programme in 2014 [14]. In 2015, every facility in the country was assessed and awarded a score
between zero and five stars, then given a quality improvement plan [28]. Results were generally
poor, with 34% of facilities scoring zero stars and 52% scoring one star, but 72% of all facilities
improved their score by the second round of assessment in 2017-18 [28]. Private facilities, both
for-profit and not-for-profit, were less likely to improve than public ones, controlling for facility

level and baseline score [28].

There are other policy efforts to enforce and improve quality of care nationally. A pay-for-
performance programme (known as Results-Based Financing) was piloted from 2011 [29] to
incentivise the meeting of targets through bonuses for staff and increased funds for facilities, and
has since been scaled up more widely [30]. Evidence on its effects has been mixed, with
improvement in certain indicators such as the provision of antimalarials in pregnancy [31], but
questions over whether it is cost effective [32] or improves efficiency [33]. Other national policies
include implementation of standard treatment guidelines and a national essential medicine list

[34], and legislative regulation of drugs and healthcare professionals [24].

4.1.6 SafeCare evaluation

This PhD research was embedded within a Health Systems Research Initiative funded project
(supported by the Wellcome Trust, Medical Research Council, Economic and Social Research
Council, and the Department for International Development). The research project sought to
evaluate the effect of the SafeCare model on quality of care provided in private health facilities in
Tanzania. The research partners on the project were the London School of Hygiene and Tropical

Medicine (LSHTM), Ifakara Health Institute (IHI), and PharmAccess.

4.1.6.1 SafeCare model

SafeCare is a quality improvement model established by PharmAccess, Joint Commission
International, and the Council for Health Service Accreditation of Southern Africa in 2011 [35]. It is
aimed at healthcare providers in low resource settings. It follows a stepwise improvement model,
where facilities are assessed against a series of quality standards and awarded a level from one to
five. The standards and grading process are accredited by the International Society for Quality in
Health Care, and are designed to be appropriate even to small facilities with severe shortages or

infrastructure issues [36].

After the assessment, facilities are given a tailored quality improvement plan, which prioritises

steps to take in order to progress to the next level. Facilities are supported with mentoring and
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training on quality of care and good business practices, and are able to apply for loans through the
Medical Credit Fund, another PharmAccess initiative, which underwrites local bank loans for health
facilities [37]. Facilities receive a repeat SafeCare assessment after 1-2 years, with the intention
that they gradually progress through the quality levels. SafeCare has been implemented in over

2500 facilities across 14 countries in sub-Saharan Africa [38].

4.1.6.2  Evaluation design

The evaluation of the impact of SafeCare on quality of care was designed as a cluster-randomised
controlled trial with two arms. 237 facilities were recruited (see Section 4.1.6.3 below) to the study
in March-November 2016, and randomised to the control or intervention arm after an initial
SafeCare assessment. Assessments were carried out by quality assessors, who were typically
clinicians (nurses or clinical officers), and had completed a 70-hour training programme with
PharmAccess. Facilities in the intervention arm were given the full SafeCare quality improvement
package, while facilities in the control arm were given a report of the initial assessment and no

further contact until follow-up, which included an endline SafeCare assessment.

Randomisation was stratified by recruitment cohort, partner organisation membership (APHFTA or
CSSC), geographical zone and facility level (hospital or non-hospital). Correct management of
standardised patients (SPs) was one of the two primary quality of care outcomes, and it is data from
these SPs that are used in this thesis, and will be discussed in more detail in Section 4.2. The other
primary outcome was compliance of health workers with infection prevention and control
practices, which was measured through direct observation. Secondary outcomes were the endline
SafeCare assessment score, patient experience-of-care score (measured through exit interviews),
patient out-of-pocket spending (measured by standardised patients), and monthly facility caseload

and revenue (calculated from facility records for the three preceding months).

4.1.6.3  Sampling of study facilities

Facilities were recruited through partner organisations APHFTA and CSSC. Dispensaries, health
centres and district-level (i.e., not referral) hospitals in CSSC, and dispensaries and health centres
(hospitals were excluded due to low numbers) in APHFTA were eligible to participate. Facilities
were ineligible if they provided specific services only (e.g., mental health or maternity). Facilities
were recruited from the Northern, Eastern, Central, Southern and Southern Highlands zones of
Tanzania (Lake Zone was excluded because SafeCare had been rolled out there prior to study

commencement).
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The sampling of study facilities was based on an initial long list of 975 private health facilities
provided by the implementing partners (462 APHFTA member facilities and 513 CSSC member
facilities). We then worked with the implementing partners to select a sampling frame of 280
facilities that potentially met study eligibility criteria. For the CSSC facilities, we selected a random
sample of 124 health facilities, stratified by facility type (dispensary, health centre, hospital). For
the APHFTA facilities, we were given a list of 156 health facilities that included dispensaries and

health centres.

The partner organisations approached the 280 potentially eligible facilities to confirm eligibility,
carry out sensitisation and obtain written informed consent to participate. Of these, 43 declined to
participate in the study or were found to be ineligible, such that 237 facilities were recruited at
baseline. A map showing the distribution of study facilities across Tanzania is given in Figure 4.1. SP
visits were carried out in 227 facilities at endline: nine facilities had closed, and one was owned by
a private company and served only their employees, so SPs could not visit undercover. A full trial

profile of the SafeCare evaluation is given in Appendix 4.

@® Control
Treatment
* Al health facilities

Figure 4.1: Map of Tanzania showing control facilities in red, intervention facilities in blue and other health facilities
(public and private) in black
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4.1.6.4 Implementation of SafeCare in the evaluation

After the initial SafeCare assessment, intervention arm facilities received a quality improvement
plan that highlighted specific areas for improvement, actions to be taken, and the facility staff
member responsible. Facilities then received mentoring visits from the quality assessors who
carried out the initial assessments, to monitor progress and provide onsite training sessions on
topics such as infection control, waste management, customer care, business management, record
keeping, and patient rights. Managers and clinicians from the facilities were also invited to off-site
classroom training days. Mentoring visits were intended to be quarterly (at least five visits were
expected to take place in the 18-24-month study period), and staff from each facility were

expected to attend at least two training sessions (either onsite or in the classroom).

Facilities had the opportunity to apply to the Medical Credit Fund (part of the PharmAccess Group)
for underwritten loans to fund specific quality improvement activities. A full-time business analyst,
employed by the Medical Credit fund, supported the writing of business cases and loan applications

for SafeCare facilities.

In practice, intensity of intervention implementation was lower than expected. While all 118
intervention facilities received a quality improvement plan, they received a mean of 3.1 mentoring
visits (compared to five expected) and 0.6 training sessions (compared to two expected) [38]. Only

two of the 18 facilities successfully received a Medical Credit Fund loan in the intervention period.

4.1.6.5 Evaluation findings

The results of the SafeCare evaluation itself do not form part of this PhD, and are published in full
elsewhere [38], but are summarised here to provide context. Looking at the two primary quality of
care outcomes, at endline, there was no difference in management of standardised patients, which
was correct in 27.0% of visits in intervention facilities and 29.2% in control facilities (adjusted
absolute difference -2.8 percentage points, p=0.36). There was some evidence of increased
compliance with infection prevention and control practices in the intervention arm, with 56.9%
compliance compared to 54.7% in the intervention arm (adjusted absolute difference 2.2

percentage points, p=0.071).

The mean endline SafeCare assessment score was higher in intervention facilities (55.2% compared
to0 50.8%, p=0.015). There was no evidence of a difference in mean patient experience of care score
(90.8% of maximum score in intervention, 90.7% in control, p=0.72) or out-of-pocket spending
(USS$5.17 in intervention, US$4.91 in control, p=0.87). While intervention facilities had a

numerically larger mean monthly revenue (US$8833 vs US$6840), estimates were very imprecise
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and there was no evidence this was a true difference (p=0.38). The same phenomenon was

observed in monthly caseload (1024 visits in the intervention, 822 in control, p=0.27).

4.2 Standardised patient data collection

4.2.1 Standardised patient cases

4.2.1.1 Development process

SP cases, protocols and tools were developed in a rigorous stepwise process in the period

November 2016 - April 2018, illustrated in Figure 4.2.

Figure 4.2: Development of SP cases and tools

Literature review

Review of existing tools

Dar es Salaam workshop

First draft of tools

Advisory committee meeting

London workshop

Second draft of tools

Piloting

Third draft of tools

Training and piloting

Implementation

Detection survey

1)

Key steps included:

| conducted a literature review in November 2016 - January 2017. The review identified
published examples of the use of covert SPs to evaluate all aspects of clinical care. These
were drawn upon as guidance for what was feasible and ethical in SP studies. The review
formed the basis of the paper presented in Chapter 3.

| reviewed protocols from other SP studies in 2017. SP scripts, debrief questionnaires and
protocols were shared by teams from the World Bank and Duke University for two SP studies
carried out in India, one examining TB [39], the other asthma, angina and childhood diarrhoea
[40]. These were reviewed to identify the key elements required in SP tools and used as a
basis to structure drafts of tools.

| planned and co-facilitated a one-day workshop in Dar es Salaam in January 2017. The
workshop was attended by the LSHTM and IHI study team, representatives of PharmAccess,
APHFTA and CSSC, and clinical specialists from IHI. The role and utility of SPs in measuring
quality of care in the Tanzanian private sector, and the ability of SP measurement to detect

the impact on the SafeCare intervention, were discussed.
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| attended and presented at study advisory committee meeting in May 2017. Attendees were
members of the study advisory committee and other experts in quality of care. the draft SP
protocol and specific questions on implementation and analysis of SP data were discussed.

| planned and co-facilitated a two-day workshop in London in May 2017. The workshop was
attended by the study team, representatives of PharmAccess, and academics with experience
of using SPs. The workshop reviewed the proposed SP cases and discussed practical and
ethical issues related to fieldwork and training.

| oversaw piloting of the SP cases in Tanzania in November 2017. Two fieldworkers were hired
to pilot SP cases for one week in and around Dar Es Salaam. Initial visits were overt and pre-
arranged with providers, with study team attendance. Cases were further refined, and
fieldworkers carried out covert visits at facilities which had consented in advance.

I ran final piloting in Dar Es Salaam in April 2018. Final changes were made to the SP cases
during training of SPs (further details of training are given in Section 4.2.2).

The final scripts and debrief questionnaire are given in Appendix 5.

4.2.1.2  SP case choice rationale

| drew up a shortlist of conditions based on (i) the literature review reported in Chapter 3 and (ii)

conditions reported to be frequently treated in participating facilities in Tanzania. | assessed each

condition on the shortlist for inclusion on the basis of six criteria:

1. Evidence for treatment: is there clinical evidence (preferably national standard treatment
guidelines) by which to define correct treatment or management? This was a prerequisite
for consideration.

2. Clinical or public health significance: does recognition and correct treatment of the
condition have an important public health role, or is it a serious clinical emergency?

3. Frequency in study facilities: is the condition seen commonly enough in study facilities that
correct recognition and treatment is feasible, and it will not arouse suspicion?

4. Risk to fieldworker and ethical considerations: will the case necessitate practices which
expose the fieldworker to hospital-acquired infection, invasive examinations, or a life-
changing diagnosis?

5. Falsifiability of symptoms and ease of diagnoses: can the symptoms be easily falsified by
fieldworkers, and will the provider be able to make a diagnosis on the basis of those
symptoms during a single consultation with limited laboratory testing?

6. Universal applicability: can the condition be diagnosed or treated, or can an appropriate

referral be made, at all facilities in the SafeCare study?
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The assessment is summarised in Table 4.3 below. As a result, four conditions were selected as
most appropriate for SPs in our study: upper respiratory tract infection (URTI), non-malarial febrile

illness (NMFI), TB and asthma.
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Table 4.3: Standardised patient cases considered for the SafeCare evaluation

- Clinical and public health Frequency in study Risk to fieldworker and ethical Falsifiability of symptoms and ease of Universal
Case/condition S e . . . ) .
significance facilities considerations diagnosis applicability
Included:
Asthma Spme (not mfectlous, can be Low (40/234) Low- bIood.tgsts only to exclude G.O(')d- cgn report distinctive breathing Yes
life-threatening) other conditions difficulties
Non-malarial febrile High (life-threatening, High (221/234) Some- reduced risk with fingerprick Good- cyclic pattern of fever means no fever  Yes
iliness infectious, resistance) g testing with single-use lancets required at consultation
High (underdi d Good- hist; f h and weight-| Y
TB . '8 (gn SRR, Low (assumed) Low- X-ray required but not in facility 0oa-history of cough and welght-loss, &
infectious) cough need not produce blood
Upper respiratory High (antimicrobial ) Low- blood tests only to exclude Good- generic symptoms of headache, Yes
. . ) High (178/234) " ) .
tract infection stewardship) other conditions coughing and running nose
Excluded:
Angina !_lmltgd (life-threatening, not Low (assumed) Low- bIood.t.ests only to exclude lelted— angina patients typically appear Yes
infectious) other conditions seriously unwell
Child (any condition, High (often infectious, Low- child is absent Poor- attending hea]th famhty without child Yes
absent) significant morbidity) High (assumed) not a cultural norm in Tanzania
Child (any condition, & y & High- child SPs cannot give consent o L Yes
o Limited- would need to train children
present) to study participation
. High (significant bidity, ) Limited- unlikely to b ised - Y
Depression 'e (S|gn| cant morbidity Low (assumed) Low- blood tests unlikely ! .e ) un IA?AV 0 be recoghised non e
underdiagnosed) specialist facilities
Diabetes High (significant morbidity, Low (65/234) Spme— b.Iood glucose test requires Limited- symptoms can be falsified but not Yes
underdiagnosed) fingerprick blood glucose levels
. High (significant bidity, ) Low- blood tests only t lud , ) Y
Diarrhoea ) 's (§|gn| cant morbidity High (188/234) oW~ bloo ) .eS > 0Ny o excilde Poor- can’t provide stool sample e
infectious) other conditions
. . ) 7
Fa'1m|Iy planning High \{arlable e 45250 Some- pelvic exam can be refused Good- no symptoms needed No
client visits per month)
HIV testing High (infectious) Medium (85/234) :Ieglg\;vf)?i(ledrsbtfe?z:fz:jjyby testing Good- no symptoms needed Yes
. ) ) Low- blood tests only to exclude ) ) Yes
Hypertension High Medium (100/234) other conditions Poor- will not be hypertensive
Inju.rles and High Medium (81/234) Low- blood tests unlikely Poor- difficult to falsify injuries ves
accidents
e e Limited (interest in anterﬁatal High (191/234) Lo e fess willely L|rn|ted—l symptoms eaglly falsifiable but Yes
care, not pregnancy testing) urinalysis will be negative
Yes

Skin diseases

Limited

High (123/234)

Low- blood tests unlikely
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STI ngh (§|gn|f|cant burden, High (147/234) Some- pelvic/genital exam, difficult lelted— Fan report pain and discharge but Yes
infectious) to refuse can’t falsify visible symptoms

UTI Limited High (227/234) Low- blood tests unlikely Good- painful and frequent urination Yes

Worms High (significant burden) High (147/234) Low- blood tests unlikely Poor- can’t provide stool sample 1

'Study facilities complete a situational analysis (SA+) form when joining the study. Facilities can choose up to ten conditions from a predefined list as the ones most commonly diagnosed or
treated. Frequencies listed are the number of facilities which list a given condition as one of their ‘top ten’. Data is available for 234 of 237 study facilities.

292 facilities reported having a non-zero number of family planning clients per month (averaged over the last six months) on the SA+. 60 reported zero clients, and 83 reported that the
question was not applicable. Data is available for 235 of 237 study facilities.
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4.2.1.3 Standardised patient case details

The initial presentation and further details of each SP case are given in Table 4.4. If asked about any
symptoms not listed, the SP said they did not have them. For the experiment on patient knowledge
presented in Chapter 6, half of the URTI SPs were randomised to add the statement “but | don’t
know what to do because my friend told me he read on the internet that you don’t need antibiotics
for a simple cough” after their initial presentation. The specific details of methods for that

experiment are given in Chapter 6.

Table 4.4: Standardised patient case presentation

SP case Initial presentation Further details given if asked Previous Own and family
careseeking if history if asked
asked

Asthma “I have had a problem Attacks of shortness of breath None Used to cough a

with breathing, and last ~ and wheezing, triggered by lot as a child,
night it became exertion, normally at night, brother has
terrible” lasting 15 minutes to two similar
hours and becoming more difficulties
frequent over the last year.

Non-malarial “I'have a fever and | Fever and headache lasting Has taken Recent travel to

febrile illness  think | have malaria” three days, joint and muscle paracetamol for place with

pain.

two days, has not
done a malaria
test.

higher malaria
incidence. Last
had malaria one
year ago.

Tuberculosis

“I have had a cough and
it is not getting better”

Three-week cough with yellow
sputum, no blood, low grade
fever, chest pain, night sweats,
loss of appetite and weight.

Saw a doctor
elsewhere one
week ago, tested
negative for
malaria. Took
seven-day course
of amoxicillin with
no improvement.

No TBin the
family or
contact with TB
patients. Never
tested for TB.

Upper
respiratory
tract infection
(uninformed)

“I have a cough and my
head and throat hurt”

Upper
respiratory
tract infection
(informed)

“I have a cough and my
head and throat hurt,
but I don’t know what

to do because my friend

told me he read on the
internet that you don’t
need antibiotics for a
simple cough”

Symptoms for three days,
blocked nose and sneezing, no
fever.

None

None

4.2.2  Recruitment and training

22 fieldworkers (11 men and 11 women) were recruited to train as SPs. At the beginning of the
training process, SPs were asked if they had any underlying conditions such diabetes, TB or asthma

which would affect a clinician’s assessment of their health. One SP had asthma as a child so was
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assigned to non-asthma cases only. SPs were trained to portray two of the four cases, either asthma

and NMFI, or TB and URTI. Training lasted for two weeks, and content included:

- Introduction to SP methods and important principles (following script, consistency,
refusing unsafe care)

- Script content

- Developing cover stories (explaining refusal of care and presence in a remote place)

- Debrief questionnaire on smartphone

- Fieldwork logistics (payment, drug storage)

- Tests on recall of script content and accuracy of form completion

- Undercover practice visits to facilities (first with a partner posing as relative, then alone)

At the end of the training period, 16 SPs were selected to take part in fieldwork on the basis of
performance in tests and observations during training. Eight were given the asthma and NMFI role,
and eight the TB and URTI role, with four men and four women playing each role. The other six
trainees were not selected for fieldwork, though one was re-recruited later during fieldwork to

replace an SP who found alternative employment and left the study.

4.2.3 Fieldwork

Consent for SP visits was sought from the manager or in-charge of each facility during an earlier
round of fieldwork done for the facility survey, described below in Section 4.3 in February-April
2018, and described below in Section 4.3. They were told that SPs would visit at an unspecified date
in the next three months, and were given no details of the types of patients to expect. All 228
facilities at the time of the earlier fieldwork gave their consent. However, one was owned by a
private company and served only its employees so SPs could not visit undercover, resulting in a

sample size of 227 facilities. The information sheet and consent form are given in Appendix 6.

SP visits were carried out in May and June 2018. SPs were organised into four teams of four people,
each with one man and one woman who could play each of the two roles (asthma/NMFI and
TB/URTI). Each team was assigned to a region for fieldwork for ease of logistics, rather than
randomly. All four SPs in the team visited each facility, and within the team whether the man or

woman played each role was randomly assigned for each facility.

SPs approached facilities on foot rather than using study vehicles to avoid attracting attention.
When making their visit, SPs refused venous blood draws, sputum tests, X-rays and HIV tests but
accepted other laboratory tests including fingerprick tests for malaria and provided urine samples

if requested by the clinician. They bought any drugs prescribed but did not buy treatments which
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would be administered at the facility (such as injections) or agree to any other type of treatment,
such as receiving a saline drip. They paid consultation, testing and drug fees out-of-pocket with

cash, as is typical of many patients getting treatment in the private sector.

After the encounter, SPs left the facility and recorded the visit in a structured survey questionnaire
through ODK Collect on smartphones. The questionnaire recorded history taking by the doctor,
laboratory tests ordered and their results, diagnosis given by the doctor, treatments prescribed and
dispensed, and any fees paid. The debrief tool is given in Appendix 5. Responses to the
guestionnaire were carefully reviewed with the supervisor at the end of each day, or the next day
if more practical. Drugs dispensed as a result of the consultation were labelled and stored by the

supervisor, then returned to the study team at the end of fieldwork.

4.2.4  Follow up survey

A potential concern with SPs is that they may be identified by the doctor as being a fake patient,
with obvious implications for the validity of the data. It is therefore considered best practice to
measure the extent to which SPs may be uncovered. In July 2018, after all the SP visits were
completed, each facility was contacted by phone to ask if they had suspected a visit from an SP. If
they had, the details of the suspected SP were recorded, and were used to confirm whether this
was a correct detection. SPs were classified as confirmed detected if the facility gave the SP’s name
or the correct date of visit. A possible detection was defined if the facility gave some correct details
of the SP’s presentation, but no name or date which allowed us to confirm whether it was the SP
or a real patient. If the facility said they suspected an SP visit, but could not give sufficient detail (or
the details contradicted the SP’s name, date of visit or presentation), this was not classified as a
detection. The tool used for the detection survey is given in Appendix 5. The follow-up calls were
completed for 225 facilities (901 SP visits), and 39 visits were classified as detected (4.3%), with a
further 9 classified as possible detections (1.0%), giving a total of 48 (5.3%) confirmed or possible

detections.

4.2.5 Data management

| downloaded data from the server on a daily basis throughout fieldwork to make quality control
checks. After the completion of fieldwork, all data was downloaded and imported into Stata. For
every visit in which drugs were dispensed (765 visits, 84.2% of visits), | checked the drugs recorded

in the form against the drugs bought and handed into the study team.
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4.3 Facility survey data collection

The work in this thesis uses data on facility characteristics collected through the SafeCare
evaluation endline health facility survey, as well as standardised patient data. The health facility
survey was conducted February-April 2018 in 228 facilities. It comprised an interview with the
facility manager on background information (ownership type, staffing, participation in quality
improvement programmes and receipt of loans), a management questionnaire, and a review of
records to ascertain utilisation and revenue over the most recent three months. Data were
collected using ODK Collect on tablets, and the survey tool is given in Appendix 5. Written consent
was obtained from the facility manager at the start of the interview, at the same time as consent
for future SP visits was sought. All facilities consented to participate. The combined information

sheet and consent form for the facility survey and SP visits is given in Appendix 6.

4.4  Analysis approach

The statistical analyses are specific to each research paper and are therefore described in detail in
each of the results chapters. Broadly speaking, the approaches to analysis | used were from
epidemiology. This includes the language and terminology around the statistical methods. The
papers presented in Chapters 5 and 7 are observational studies using cross-sectional data, and the
paper presented in Chapter 6 uses an experimental study design. In general, | estimated the
prevalence of binary outcomes of interest, and the main effect estimates | used were odds ratios
from logistic regression, and relative risks from modified Poisson regression. | estimated differences
in continuous outcomes with linear regression (ordinary least squares). The main measures of

uncertainty | used were confidence intervals and p-values from statistical tests.

4.5 Ethical considerations

4.5.1 Ethical approvals

The data collection and analysis for this PhD fall under the aims of the SafeCare evaluation in
Tanzania. Ethical approval for the SafeCare evaluation was obtained from the national ethics
committee in Tanzania (National Institute for Medical Research, NIMR) and institutional
committees at LSHTM and IHI. A summary of approvals and amendments is given in Table 4.5, and
the approval letters are given in Appendix 7. Permission was obtained from NIMR to publish the
papers presented in Chapters 5 and 6, which use data collected as part of the study, and permission

letters are given in Appendix 8.
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Table 4.5: Approvals from ethics committees

LSHTM IHI NIMR
Initial 5 Jan 2016 (without study 9 Mar 2016, valid to 8 Mar 17 Feb 2017 — valid to 16 Feb
approval tools), no time limit, annual 2017 2018

reports to be submitted

Reference number: Reference number:

Reference number: 10493 IHI/IRB/N0:04-2016 NIMR/HQ/R.8a/Vol. IX/2415

Extension 1 - 3 July 2017, valid to 8 Mar 2018 | 29 Dec 2017 —valid to 16 Feb
2019

Reference number:
IHI/IRB/EXT/12-2017 Reference number:
NIMR/HQ/R.8c/Vol. 11/914

Extension 2 - 15 Jan 2018, valid to 8 Mar -
2019
Reference number:
IHI/IRB/EXT/N0:001-2018
Amendment | 13 Sep 2017 amendment to 31 July 2017 —amendment to 22 Nov 2017 —amendment to
add study tools and ICFs, and replace vignettes with replace vignettes with
to replace vignettes with observations, change SP observations, change SP
observations, change SP scenarios and update scenarios and update
scenarios and update investigators investigators
investigators
Reference number: Reference number:
Reference number: 10493-1 IHI/IRB/AMM/N0:009-2017 NIMR/HQ/R.8¢/Vol. 1/543

4.5.2  Special ethical considerations for standardised patients

The use of SPs creates ethical concerns in addition to those of collecting data at health facilities in
an overt fashion, as discussed in the paper in Chapter 3. Avoiding unnecessary risks to fieldworkers
was a key part of the rationale for choosing SP cases, as discussed in Section 4.2.1.2. Cases were
chosen to avoid the likelihood of SPs being asked to undergo invasive exams or requiring venous
blood drawn for testing. We chose not to use SP cases involving children to avoid their exposure to

infection inside health facilities.

SPs were intensively trained in ways to avoid harm and risk of exposure to infections. They practised
strategies for assertively refusing providers who tried to insist on invasive exams, and they
developed a number of ways to explain their reasons for not wanting venous blood tests. They were
also trained to refuse the use of reusable tongue depressors and unsterilised oral thermometers to
avoid infection. They did not buy treatments which might be administered at the facility, such as
injectable drugs, to avoid the risk of being given the treatment. SPs were trained to avoid touching
surfaces unnecessarily, and were provided with alcohol hand rub to use after each visit!. The harm

minimisation protocol developed for fieldwork is given in Appendix 10.

The fieldwork was carried out in 2018, before the emergence of the Covid-19 virus. It is possible that the
risk assessment and acceptability of sending healthy people to spend extended periods of time in health
facilities would now be viewed differently.
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Consent for SP visits was sought from the facility in-charge or manager, rather than from individual
clinicians. This was for pragmatic reasons: because of rostering and staff turnover, there was no
guarantee that the clinician(s) in the facility on the day of seeking consent would be the same as
those providing outpatient care on the day of the SP visit up to three months later. Furthermore, it
would have been difficult for SPs to identify the clinician they were visiting in order to check
whether they had consented, as it was not always standard practice for clinicians to introduce
themselves, or wear name badges. This approach could be thought to threaten individual clinician
autonomy, since some individual providers would therefore participate without their knowledge or
consent. However, the risk of harm to clinicians was judged to be low, as the performance of
individual facilities or clinicians was kept confidential and never reported to the facility themselves,
partner organisations or in internal or external publications. This low risk of harm was balanced
against a high probability of poor data quality if many SP visits could not be carried out because the
individual provider could not be identified or had not consented, which would have undermined

the study aims.
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5 Chapter 5: Harms and prevalence of overprovision

5.1 Overview

In Chapter 2, | highlighted the limitations of evidence on the prevalence of, and factors associated
with, overprovision in low- and middle-income countries. These limitations included the reliance
on methods such as record extraction, which rely on the clinician’s own judgement, and quality of
record-keeping, to assess overprovision. In Chapters 3 and 4, | have explained how standardised
patients (SPs), which do not rely on good record-keeping, were used to measure quality of care in
Tanzanian private health facilities. In the paper that follows, the first empirical results paper, | used

the SP data to understand overprovision in that setting.

| started by conceptualising the harms of overprovision. | argue that all unnecessary healthcare has
an economic harm, and some overprovision may additionally have clinical harms (to the individual
patient receiving the overprovision), or public health harms, or both. This addresses Objective 2 of

this PhD, developing a framework for understanding the potential harms of overprovision.

| then classified all the drugs prescribed and lab tests ordered into whether they were necessary or
unnecessary, and the overprovision into specific types of harms, and calculated the proportion
falling into each category. A full list of the categorisation of each drug and test is given in the
supplementary material for the paper, which is attached in Appendix 10. | estimated the prevalence
of various overprovision outcomes, by case type and overall, and compared the prevalence in for-
profit and not-for-profit facilities. | also carried out multivariate analysis, simultaneously examining
the association between overprovision and profit status, facility location and facility level. This
addresses Objective 3 of the PhD, measuring the prevalence of types of overprovision, and

comparing prevalence by facility characteristics.

The paper was published in Health Policy and Planning in April 2021, and is reproduced with
permission of Oxford University Press. A cover sheet with further details follows, and the license

agreement is attached in Appendix 3.

94



LONDON London School of Hygiene & Tropical Medicine
SCHOOLof Keppel Street, London WC1E 7HT
E I‘ﬁ}mlpliﬁll: T: +44 (0)20 7299 4646

F: +44 (0Y20 7299 4856
www ishtm.ac.uk

MEDICINE

RESEARCH PAPER COVER SHEET

Please note that a cover sheet must be completed for each research paper included within a thesis.

SECTION A — Student Details

Student ID Number 1400188 Title Ms

First Name(s) Jessica Julia Carne

Surname/Family Name | King

Too much of nothing: measuring, understanding and explaining
the overprovision of healthcare in the Tanzanian private sector

Primary Supervisor Timothy Powell-Jackson

Thesis Title

If the Research Paper has previously been published please complete Section B, if not please move
to Section C.

SECTION B — Paper already published

Where was the work published? Health Policy and Planning

When was the work published? March 2021

If the work was published prior to
registration for your research degree, NA
give a brief rationale for its inclusion

Was the work subject
No to academic peer Yes
review?

Have you retained the copyright for the
work?*

*If yes, please attach evidence of retention. If no, or if the work is being included in its published format,
please attach evidence of permission from the copyright holder (publisher or other author) to include this

work.
Permission from publisher attached in Appendix 3

SECTION C — Prepared for publication, but not yet published

Where is the work intended to be
published?

Please list the paper’s authors in the
intended authorship order:

Stage of publication Choose an item.

Improving health worldwide www.Ishtm.ac.uk



SECTION D — Multi-authored work

For multi-authored work, give full details of
your role in the research included in the
paper and in the preparation of the paper.
(Attach a further sheet if necessary)

Led tool development and oversaw data collection,
conceptualised study design, analysed data, drafted
manuscript and led revisions

SECTION E
Student Signature Jessica King
Date 15/08/2022
Supervisor Signature Timothy Powell-Jackson
Date 25/08/2022

Improving health worldwide

Page 2 of 2 www.lshtm.ac.uk




Health Policy and Planning, 00, 2021, 1-12
DOI: 10.1093/heapol/czab039

Original Article

How much healthcare is wasted? A cross-sectional study
of outpatient overprovision in private-for-profit and
faith-based health facilities in Tanzania

Jessica J C King ™", Timothy Powell-Jackson', Christina Makungu?, James Hargreaves 3 and

Catherine Goodman®'

'Department of Global Health and Development, London School of Hygiene & Tropical Medicine, 15-17 Tavistock Place, London
WC1H 9SH, UK

2Health Systems Research Group, Ifakara Health Institute, Plot 463, Kiko Avenue, Mikocheni, P.0. Box 78 373, Dar es Salaam, Tanzania
3Department of Public Health and Environments, London School of Hygiene & Tropical Medicine, 15-17 Tavistock Place, London, UK

*Corresponding author. Department of Global Health & Development, London School of Hygiene & Tropical Medicine, 15-17 Tavistock Place, London WC1H 9SH,
UK. E-mail: Jessica.king@Ishtm.ac.uk

Accepted on 25 March 2021

Abstract

Overprovision—healthcare whose harm exceeds its benefit—is of increasing concern in low- and middle-income countries, where the growth of
the private-forprofit sector may amplify incentives for providing unnecessary care, and achieving universal health coverage will require efficient
resource use. Measurement of overprovision has conceptual and practical challenges. We present a framework to conceptualize and measure
overprovision, comparing for-profit and not-for-profit private outpatient facilities across 18 of mainland Tanzania's 22 regions. We developed
a novel conceptualization of three harms of overprovision: economic (waste of resources), public health (unnecessary use of antimicrobial
agents risking development of resistant organisms) and clinical (high risk of harm to individual patients). Standardized patients (SPs) visited 227
health facilities (99 forprofit and 128 not-for-profit) between May 3 and June 12, 2018, completing 909 visits and presenting 4 cases: asthma,
non-malarial febrile illness, tuberculosis and upper respiratory tract infection. Tests and treatments prescribed were categorized as necessary or
unnecessary, and unnecessary care was classified by type of harm(s). Fifty-three percent of 1995 drugs prescribed and 43% of 891 tests ordered
were unnecessary. At the patient-visit level, 81% of SPs received unnecessary care, 67% received care harmful to public health (prescription
of unnecessary antibiotics or antimalarials) and 6% received clinically harmful care. Thirteen percent of SPs were prescribed an antibiotic
defined by WHO as ‘Watch' (high priority for antimicrobial stewardship). Although overprovision was common in all sectors and geographical
regions, clinically harmful care was more likely in forprofit than faith-based facilities and less common in urban than rural areas. Overprovision
was widespread in both forprofit and not-forprofit facilities, suggesting considerable waste in the private sector, not solely driven by profit.
Unnecessary antibiotic or antimalarial prescriptions are of concern for the development of antimicrobial resistance. Option for policymakers to
address overprovision includes the use of strategic purchasing arrangements, provider training and patient education.

Keywords: Overprovision, antimicrobial resistance, quality of care

Introduction physical side effects, overprovision may cause patients anx-
iety. This may occur when waiting for test results, or if
inconclusive or false-positive results lead to unnecessary inves-

tigations or diagnosis of a disease they do not have or that is

Addressing inefficiency is crucial if governments are to free up
scarce resources needed to strengthen comprehensive health
service delivery towards the attainment of the sustainable

development goals (Stenberg et al., 2017). One way to reduce
inefficiency is to tackle waste. WHO estimates that 20-40%
of spending on health is wasted and that an important com-
ponent is overprovision of healthcare (WHO, 2010). Over-
provision has been defined as provision of medical services
for which the potential for harm exceeds the potential for
benefit (Chassin and Galvin, 1998). It includes unnecessary
testing, procedures, medication, referral or inpatient admis-
sions (Brownlee et al., 2017) and frequently coexists with
underprovision (James et al., 2011).

There are numerous negative consequences of overprovi-
sion. First, there are the risks of unnecessary adverse events,
without any corresponding health benefits. In addition to

not causing them harm (Kale and Korenstein, 2018; Koren-
stein et al., 2018). Overprovision is also wasteful. It results
in substantial costs for publicly funded and insurance-based
health systems, reducing resources available for effective care
(Russell, 1992). While such inefficiency is a major concern
in all health systems (Evans et al., 2001), it is of particular
importance for low- and middle-income countries (LMICs)
striving to move towards universal health coverage in a con-
text of tight fiscal constraints, which could become even more
strained with the global slowdown of the economy in the
light of COVID-19 (Das et al., 2018; Lagomarsino et al.,
2012). Overprovision can also result in substantial unneces-
sary expenditures for households, in the form of out-of-pocket
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Key messages

e Limited resources available for universal health coverage
must be used efficiently in low- and middle-income coun-
tries, and overprovision is not only wasteful but can cause
clinical harm to individual patients and wider public health
harms.

e By sending standardized patients (SPs) to 227 private-for
profit and faith-based health facilities in Tanzania, we found
81.4% of patients received some unnecessary care, 67.2%
received care that could threaten public health (prescrip-
tion of an unnecessary antibiotic or antimalarial) and 6.2%
received care that could be clinically harmful to the individ-
ual patient.

e Private-forprofit facilities were more likely to provide poten-
tially clinically harmful care than not-for-profit facilities but
no more likely to provide unnecessary care or care harmful
to public health.

e Policymakers need to understand factors that lead to over
provision when considering interventions such as chang-
ing provider payment mechanism, training and consumer
education.

payments for user fees or insurance co-payments (Hume et
al., 2008). Patients may also incur the opportunity costs of
lost time and wages from receiving unnecessary care or from
adverse events (Korenstein et al., 2018). Finally, overprovi-
sion can have broader public health consequences; a com-
monly highlighted type of overprovision is unnecessary use of
antibiotics and antimalarials, which contributes to antimicro-
bial resistance (AMR) (Laxminarayan et al., 2013; Llor and
Bjerrum, 2014). It is estimated that drug-resistant infections
will account for 10 million deaths annually by 2050 (O’Neill,
2016), with inappropriate antimicrobial use recognized as a
primary driver of AMR (Llor and Bjerrum, 2014).

Overprovision is commonly highlighted in high-income
countries (Brownlee et al., 2017), with documentation of
tests, treatments and procedures for which the risks outweigh
the benefits for all patients or certain patient groups (Morgan
et al., 2019). In LMICs, however, the focus has typically been
on underprovision, driven by poor access to healthcare and
lack of resources within the health system (Glasziou et al.,
2017), while the question of overprovision has received little
attention.

There are substantial methodological challenges in mea-
suring overprovision in all settings. Some empirical work
identifies overprovision in an indirect way by comparing pre-
scription rates or use of healthcare (e.g. caesarean sections)
across groups or against an established benchmark. Such indi-
rect measures allow identification of facilities, geographical
areas or patient groups with relatively high rates of certain
practices or which exceed established norms. For example,
a Brazilian birth cohort study found that 81% of private
sector patients underwent a caesarean section, compared to
36% of public sector patients (Barros et al., 2011). Indi-
rect measures are also frequently used as an indication of
antibiotic overprovision. For example, global consumption
of antibiotics is estimated to have increased by 39% between
2000 and 20135, driven mainly by LMICs (Klein et al., 2018).
However, such aggregate measures do not provide a measure
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of actual overprovision; they can only suggest that overprovi-
sion may exist, as there is no indication of what appropriate
rates of provision should be. They also ignore case-mix vari-
ation, and may fail to identify overprovision if rates are
universally inappropriately high.

Direct measures of overprovision tackle these issues by
using individual patient level data, comparing care provided
to pre-defined treatment guidelines for a specific clinical sce-
nario. In practice such measures can be challenging to imple-
ment, as much medical care falls into a ‘grey zone’ where there
is considerable scope for clinical judgement in reference to
the individual case confronting the provider, and an incom-
plete evidence base means it is not always possible to classify
care as definitively necessary or unnecessary (Brownlee et al.,
2017). Even where appropriate care is clearly defined, direct
measurement is rarely possible from routine medical records,
which can only ever reveal the clinician’s actions and judge-
ments, not the true condition. Moreover, in LMICs, record
availability is very patchy, and where present they generally
contain insufficient details on clinical presentation and his-
tory for an assessment of appropriateness of diagnosis and
care to be made (Aung et al., 2012). As a result, the lim-
ited number of LMIC studies using direct measures based on
medical records have small sample sizes from middle-income
settings (Al-Tehewy et al., 2009; Gontijo et al., 2005; Hou
et al., 2013; Osatakul and Puetpaiboon, 2007; Kotwani et al.,
2012; Sulis et al., 2020a), with only two from a sub-Saharan
African context.

Standardized patients (SPs) are an alternative tool for direct
measurement of overprovision. They are increasingly used for
measuring clinical quality of care in large studies, in order
to assess deficits in care (Christian et al., 2018) and evaluate
quality improvement strategies (Mathews et al., 2009). SPs
have particular strengths for direct measurement of overpro-
vision as it is possible to define what care is necessary for the
case presented, they control for patient-mix, and providers
are blinded to measurement (King et al., 2019; Kwan et al.,
2019). While SP studies do not typically have a primary objec-
tive of measuring overprovision, a small number of studies
report on some aspects of overprovision. A study of informal
providers in India found that 70% of SPs (with symptoms of
asthma, angina or an absent child with diarrhoea) were given
some unnecessary or harmful care (Das et al., 2016a), while
a similar study of angina and asthma SPs visiting public and
private Indian health facilities found 80% were given unneces-
sary care (Das et al., 2016b). In rural health facilities in China,
64% of SPs (with symptoms of angina or an absent child
with diarrhoea) were prescribed an unnecessary or harmful
drug (Sylvia et al., 2015), and 42% of SPs (with symptoms of
tuberculosis (TB), angina or an absent child with diarrhoea)
were prescribed inappropriate antibiotics (Xue et al., 2018).
A study of SPs with symptoms of angina, asthma, TB or an
absent child with diarrhoea visiting public and private health
facilities in Nairobi, Kenya, found that 50% were prescribed
an unnecessary antibiotic (Sulis et al., 2020b). Analysis of sev-
eral studies using SPs with TB symptoms found that between
8% and 97% of SPs were given some kind of unnecessary
care, dependent on country, setting and provider type (Daniels
et al.,2019).

There is concern that overprovision may be a particular
problem in private for-profit facilities (Berendes et al., 2011),
because information problems and fee-for service payment or
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reimbursement systems combine to incentivize providers to
induce demand beyond that which an informed patient would
choose (Darby and Karni, 1973). The private healthcare
sector is expanding rapidly in LMICs. Analysis of Demo-
graphic and Health Surveys in 70 LMICs suggests that the
private sector provides around 63-67% of care for sick chil-
dren and 30-39% of maternal healthcare, when averaged
across countries (Grepin, 2016). While the private sector cate-
gory in such surveys also includes faith-based facilities which
are important in some contexts, it is the for-profit facilities
that are growing most rapidly (Kagawa et al., 2012). There is
therefore increasing interest in ensuring that care delivered by
private for-profit facilities is appropriate.

We set out to quantify the prevalence of overprovision to
outpatients visiting private health facilities in Tanzania and to
investigate whether overprovision varied by profit status. We
first provide a novel conceptualization of overprovision, clas-
sifying care in terms of whether it causes an economic, clinical
and/or public health harm, to define a set of overprovision
indicators for both drugs and tests. Using undercover SPs, we
measure overprovision for four cases of asthma, non-malarial
febrile illness (NMFI), tuberculosis (TB) and upper respira-
tory tract infection (URTI), in a large sample of for-profit and
not-for-profit facilities across Tanzania.

Methods
Conceptualizing overprovision
We conceptualize the harms of overprovision as falling into
three overlapping categories: economic, clinical, and public
health harm (Figure 1). All overprovision is classified as an
economic harm as any unnecessary care involves waste of
resources for the patient, provider or the health system funder.
In addition, some forms of overprovision are also considered
to have a potential clinical harm, a public health harm or both.
Drugs are classified as unnecessary (economic harm) if
they are neither ‘required’ nor ‘palliative’ for a specific case.
Required drugs are those recommended as correct treatment
for the condition in the national standard treatment guidelines
(The Ministry of Health, 2017). Palliative drugs are those
not required but for which there is evidence or recommen-
dation for control of symptoms. Unnecessary drugs can be

Necessary healthcare

Required and palliative care

Figure 1. Conceptualizing the harms caused by overprovision.

further divided into clinical harm if there is a potential signif-
icant risk to patient health from short-term use (e.g. a non-
steroidal anti-inflammatory medicine for asthma patients) or
from delivery through a high-risk route (e.g. an IV drip); or as
a public health harm if personal use has potential to increase
AMR and thus indirectly affect the health of others (e.g. pro-
vision of antibiotics or antimalarials for a patient with an
uncomplicated viral URTI, or an antimalarial for a patient
with a negative malaria blood test). An example of a drug
with an economic harm, but no clinical or public health harm,
would be paracetamol for a patient with asthma: it will nei-
ther treat the condition nor alleviate their symptoms and is
therefore wasteful. An example of a drug which may cause all
three harms would be fluoroquinolone antibiotics for a patient
with TB: this could mask the symptoms, delaying access to
correct treatment and therefore causing clinical harm, as well
as risking the development of AMR, and being wasteful.
Diagnostic tests are classified as unnecessary/an economic
harm if they were neither ‘required’ nor ‘appropriate’ for
a specific case. Required tests were those recommended as
part of correct management of the condition or symptoms in
the national standard treatment guidelines (The Ministry of
Health, 2017). Appropriate tests were those not required but
still considered potentially useful for making a diagnosis given
the symptoms and setting. Unnecessary tests were further clas-
sified as clinically harmful if there was a potential significant
health risk to the patient from the test, such as an unneces-
sary CT scan exposing a patient to a high dose of radiation.
A test with an economic harm but no clinical harm would be
urinalysis for a patient without symptoms of a urinary tract
infection. A test which could cause public health harm might
be a low-specificity antibody test for a highly transmissible
virus: a false positive could encourage someone to risk expo-
sure (and thus infection and onward transmission to others)
because they believe themselves to be immune (Mallapaty,
2020). We acknowledge that there are grey areas classifying
diagnostic tests: some unnecessary tests may be clearly ‘inap-
propriate’ (not helpful in making or ruling out a diagnosis),
while others could be considered ‘rarely appropriate’ (unlikely
to be appropriate except in rare circumstances, for example, a
Widal test for typhoid in a patient with malaria symptoms). As
rarely appropriate tests would not be considered typical good
practice, we classify rarely appropriate tests as unnecessary.

Unnecessary healthcare

» Public
Clinical health
harms harms

Economic harms only
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Study facilities

Data were collected between 3rd May and 12th June 2018
as part of a wider evaluation of a quality improvement pro-
gramme in 227 Tanzanian for-profit, faith-based and NGO
private health facilities. The faith-based sector is closely tied
to the public sector, often employing government-salaried
health workers (Boulenger et al., 2014). Faith-based facilities
normally charge fees (or invoice health insurance) to recuper-
ate the costs of care, but may provide free care for certain
conditions or to the poorest patients. More detail on facility
selection is provided in the appendix. Potentially eligible facil-
ities in the Northern, Eastern, Central, Southern and Southern
Highlands zones of Tanzania were identified by the Associa-
tion of Private Health Facilities in Tanzania and the Christian
Social Services Commission from among their members. Facil-
ities were ineligible if they refused consent, provided specific
services only (e.g. mental health or maternity) or were ter-
tiary hospitals. The sample included dispensaries (the lowest
level of health facility, often staffed by a single clinical officer
with three years of post-secondary clinical training), health
centres (a larger facility with more staff and which may admit
patients) and hospitals (which all have inpatient wards and
usually have a fully qualified doctor on staff). Study facilities
were widely dispersed across both urban and rural areas, in
18 of mainland Tanzania’s 22 regions.

Data collection

SPs are undercover healthy fieldworkers, trained to present
at health facilities reporting specific symptoms and history
and to record the care they receive. We describe the meth-
ods and the protocol for the safety of SPs in more detail in
the appendix. Based on pre-defined selection criteria and a
systematic review of the literature (King et al., 2019), we
developed four SP cases: asthma, NMFI, TB and URTL Symp-
toms and required drugs and tests for each case are described
in Table 1. These cases were selected because there were clear
clinical guidelines on their management, they were of clin-
ical and/or public health significance, they were reasonably
common in all study facilities, healthy SPs could falsify the
symptoms and they posed minimal risks to SPs, for example
from invasive examinations.

We trained 17 SPs for two weeks, with extensive piloting
and testing to ensure faithful presentation of case scripts and

Table 1. SP case presentation and correct management
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accurate recall of events. Facility managers were asked to con-
sent to a visit from an undercover SP that would take place at
an unspecified date over the next three months. Each facility
received the four SP cases. SPs were organized into teams of
four containing two male and two female SPs, each of whom
were trained to portray two cases. For each facility, whether
the case would be portrayed by the female or male SP was ran-
domly assigned. Teams were allocated to facilities according
to geographical region to ease logistics.

SPs completed a debriefing questionnaire on a smartphone
using Open Data Kit Collect immediately after the visit, and
fieldwork supervisors verified the information with the SP the
same day. The questionnaire recorded history taking by the
doctor, laboratory tests ordered and their results, diagnosis
given by the doctor, treatments prescribed and dispensed, and
any fees paid. For safety reasons, SPs refused venous blood
draws, sputum tests, X-rays and HIV tests but did record
them as ordered. If asked about their HIV status, SPs said they
did not know. SPs carried out other laboratory tests includ-
ing fingerprick tests for malaria and provided urine samples if
requested by the clinician. They bought any drugs prescribed
but did not buy treatments which would be administered at
the facility (such as injections) or agree to any other type of
treatment, such as receiving a saline drip. In a follow-up tele-
phone survey with facility managers, 5.3% of SP visits were
categorized as detected; 0.5% of visits to for-profit facilities
were detected, compared to 9.1% of those to not-for-profit
facilities (Supplementary Appendix Table A4).

Analysis
We analysed the data at two levels: first, at the level of item
provided (i.e. out of all drugs prescribed or all tests ordered);
and second, at the level of the patient visit. At the item
level, we calculated the proportion of all drugs prescribed
that fell into the categories: required, palliative, economic
harm, clinical harm and public health harm. Similarly tests
were classified as: required, appropriate, economic harm, clin-
ical harm and public health harm. Classification of care into
harms was developed with a clinician experienced in working
in low-resource settings and a pharmacist specializing in the
rational use of medicines. A full categorization of all drugs
and tests is given in Supplementary Appendix Table A2.

We then carried out the analysis of overprovision at the
patient-visit level. We defined an overall patient-visit level

Case Symptoms Required drugs and tests Palliative drugs Appropriate tests

Asthma Describes history of attacks Prescription of salbutamol Other 8, antagonists and Allergy tests, electro-
of wheezing and diffi- or other beta-2 antagonists steroids, antihistamines and cardiogram, HIV and
culty breathing, which or steroid inhalers xanthines X-ray
are brought on by physical
exertion

NMFI Three-day fever and Malaria test with negative Cold and flu combinations, Complete blood count
headache, SP says that they result and no prescription cough syrups, NSAIDs? and and HIV
think they have malaria of antimalarial paracetamol

TB Three-week cough, weight Order or refer for sputum Cold and flu combinations, Complete blood count,
loss and night sweats TB testing cough syrups, NSAIDs and HIV, malaria, X-ray and

paracetamol Widal
URTI Three-day cough, sore No prescription of antibiotic Cold and flu combinations, HIV and malaria

throat, blocked nose and
headache

cough syrups, NSAIDs and
paracetamol

2Non-steroidal anti-inflammatory drugs.
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Table 2. Definitions of patient-visit level overprovision outcomes Table 3. Facility characteristics
Economic harms P-value
Any unnecessary care Prescription of unnecessary drug for
or test Not-for- association
Unnecessary medication Prescription of unnecessary drug Total For-profit profit with profit
Unnecessary diagnostic test Order or recommendation of (n=227) (n=99) (n=128) status
unnecessary test
. Profit
Clinical harms status
Any clinical harm Prescription of drug defined For- 99 (43.6%)
as clinically harmful, or drug profit
administered through a high-risk Not-for 128 (56.4%)
route (e.g. IV drip), or ordering profit
a clinically harmful test -
) Facility <0.001
Public health harms level
Any public health harm Prescription of unnecessary antibi- Dispen- 125 (55.1%) 81 (81.8%) 44 (34.4%)
otic or antimalarial, or test sary
harmful to public health Health 66 (29.1%) 18(18.2%) 48 (37.5%)
Any unnecessary antimalarial Prescription of unnecessary centre
. antimalarial Hospi- 36 (15.9%) 0(0.0%) 36 (28.1%)
Any unnecessary antibiotic Prescription of unnecessary tal
, . antibiotic Location <0.001
Multiple antibiotics Prescription of two or more Rural 96 (42.3%) 13 (13.1%) 83 (64.8%)
antibiotics o Peri- 61(26.9%) 39(39.4%) 22 (17.2%)
Any WHO Watch or Reserve Prescription of antibiotic listed Urban
list antibiotic by WHO as a high priority for Urban 70 (30.8%) 47 (47.5%) 23 (18.0%)

antimicrobial stewardship (The
Ministry of Health, 2017)

outcome for each of the three domains of harm (economic,
clinical and public health), with additional outcomes of spe-
cific interest defined for economic and public health harms
(Table 2). We calculated the prevalence of these outcomes
overall and by case. These outcomes capture the presence
of any overprovision within a consultation rather than the
intensity of overprovision, which is measured by the drug and
test level outcomes.

To examine the role of profit status in overprovision, facil-
ities were categorized as not-for profit if faith-based or run by
an NGO, and for-profit otherwise. Hospitals were excluded
from this facility level analysis as all 36 hospitals in the sample
were not-for-profit. Odds ratios for the relationship between
the three overall patient-visit level outcomes and profit status
were calculated for each of the four SP cases using logistic
regression. In order to adjust for other facility characteris-
tics associated with profit status, a multivariate analysis was
then carried out combining the four cases. To assess the valid-
ity of pooling the four SP cases, likelihood ratio tests were
performed to test for interaction between profit status and
SP case for each of the three outcomes. We used multilevel
logistic regression with profit status, facility level (dispensary
or health centre), location type (urban, peri-urban or rural)
and SP fieldworker fixed effects, and facility random effects,
to calculate odds ratios for the association between the three
outcomes and the facility characteristics.

Results

Of the 227 health facilities where SP visits were com-
pleted, 56.4% were not-for-profit facilities and the remaining
43.6% private for-profit (Table 3). The majority (55.1%)
were dispensaries, the rest being health centres (29.1%) and
hospitals (15.9%). Dispensaries were more likely to be for-
profit and health centres not-for-profit. All 36 hospitals

P-values derived from chi-squared test for association.

were not-for-profit. Most rural facilities were not-for-profit,
while for-profit facilities dominated in peri-urban and urban
areas.

Nine hundred and nine SP visits were completed. One thou-
sand nine hundred and fifty five drug items were prescribed to
the 909 SPs. The mean number of drugs prescribed was 1.8
for asthma SPs, 1.7 for NMFI, 2.4 for TB and 2.7 for URTL.
The minimum number of drugs prescribed was 0 and maxi-
mum was 7. Of all drugs prescribed, 41 could not be identified
and were therefore not categorized. Of the 1914 drugs cate-
gorized, 46.2% were defined as required or palliative, and
53.8% as unnecessary (Figure 2). Three percent of drugs were
classed as clinically harmful, 35.3% as a public health harm
and 0.3% as both. SPs presenting with TB symptoms were
most likely to be prescribed unnecessary drugs (60.2%), and
those presenting with asthma least likely (46.6%).

Eight hundred ninety one tests were ordered for the 909
SPs. The mean number of tests ordered was 0.5 for asthma,
1.8 for NMFI, 0.9 for TB and 0.8 for URTI. The minimum
number of tests ordered was 0 and maximum was 6. Of all
tests ordered, 56.7% were categorized as required or appro-
priate and 43.3% as unnecessary. No tests were classified as
having public health or clinical harms (Figure 3). The per-
centage deemed unnecessary ranged from 26.5% for TB SPs
to 85.0% for asthma SPs.

At the patient-visit level, the prevalence of economic and
public health harms was generally high, while clinical harm
measures were substantially lower (Table 4). In 81.4% of
visits, SPs were ordered some kind of unnecessary care,
with 72.8% prescribed unnecessary medication and 29.8%
ordered an unnecessary test. Unnecessary care was almost
universal among those with URTI symptoms, with 97.8%
receiving some unnecessary care, mainly unnecessary medi-
cations (prescribed to 95.6%), though unnecessary tests were
ordered for a substantial minority (25.6% of SPs). SPs with
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Figure 2. Drugs prescribed to SPs by overprovision category.
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Figure 3. Tests recommended to SPs by overprovision category.

asthma symptoms were least likely to experience overpro-
vision, though a majority still received some unnecessary
care (62.1%), mainly unnecessary medications (52.4%). SPs
presenting with NMFI symptoms were particularly likely
(55.3%) to be ordered an unnecessary test, most fre-
quently urinalysis (in 40.8% of NMFI SPs) and Widal testing
(in 23.7%).

6.2% of SPs were prescribed a medication or IV fluids
deemed clinically harmful; this was mainly driven by medi-
cations with only 0.2% of SPs ordered IV fluids. Provision of

NMFI (n=404)

Health Policy and Planning, 2021, Vol. 00, No. 0

T 1
NMFI (n=381) TB (n=530) URTI (n=604)
M Palliative

Public health harm
M Clinical harm

TB (n=196) URTI (n=179)

W Unnecessary (no public health or clinical harm)

harmful medication was most common for SPs with TB symp-
toms (15.0%); in this case, steroids (prescribed to 12.3% of
TB SPs) and fluoroquinolones (2.2% of TB SPs) were defined
as clinically harmful due to their potential to supress TB symp-
toms (and therefore prevent diagnosis) without treating the
disease. Non-steroidal anti-inflammatories were defined as
harmful for the asthma case and prescribed to 5.3% of asthma
SPs. Diazepam and tramadol were defined as clinically harm-
ful in all cases due to a high risk of habit-forming and were
prescribed to 0.7% and 0.6% of all SPs, respectively.
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Table 4. Prevalence of overprovision at the patient-visit level (percent, 95% confidence interval)

Measures All cases? (2 =909) Asthma (n=227) NMEFI (n=228) TB (n=227) URTI (n =227)
Economic harms
Any unnecessary care 81.4 (78.8-84.0) 62.1 (55.5-68.4) 79.4 (73.5-84.4) 86.3 (81.2-90.5) 97.8 (94.9-99.3)
Unnecessary medication 72.8 (69.7-76.0) 52.4 (45.7-59.1) 62.7 (56.1-69.0) 80.6 (74.9-85.5) 95.6 (92.0-97.9)
Unnecessary diagnostic test 29.8 (26.4-33.2) 21.1 (16.0-27.0) 55.3 (48.6-61.8) 17.2 (12.5-22.7) 25.6 (20.0-31.7)
Clinical harms
Any clinically harmful treatment 6.2 (4.6-8.0) 7.0 (4.1-11.2) 2 (0.7-5.0) 15.0 (10.6-19.3) 0.4 (0.0-2.4)
Public health harms
Any public health harm 67 3(63.9-70.7) 41 0 (34.5-47.7) 58.3(51.6-64.8) 78 4 (72.5-83.6) 91 6 (87.2-94.9)
Any antimalarial 9 (6.8-11.0) 9 (0.1-3.1) 24.1 (18.7-30.2) 6 (1.0-5.7) 9 (4.8-12.2)
Any antibiotic 62 7 (59.3-66.1) 40 5(34.1-47.2) 42 5(36.0-49.2) 78 0 (72.0-83.2) 89 9 (85.2-93.5)
Multiple antibiotics 5(3.9-7.1) 8 (0.5-4.5) 4 (2.1-7.9) 11.0 (7.3-15.8) 8 (2.4-8.5)
Any WHO Watch or Reserve list 13 1(10.7-15.5) 7 (3.1-9.6) 18 9 (14.0-24.6) 16.3 (11.7-21.8) 11 5 (7.6-16.3)
antibiotic
Correct care
Correct treatment provided 28.2 (25.7-30.7) 5.7 (3.3-9.6 71.9 (65.7-77.4) 24.7 (19.5-30.7) 10.1 (6.8-14.8)
Correct treatment provided 8.6 (6.9-10.6) 3.5(1.8-6.9 19.3 (14.7-25.0) 9.8 (6.1-13.8) 2.2 (0.9-5.2)
without any unnecessary care
Correct treatment not provided 61.8 (58.7-64.8) 59.9 (53.3-66.1) 26.8 (21.4-32.9) 70.9 (64.6-76.5) 89.9b (85.2-93.2)

and unnecessary care given

295% Confidence intervals in this column adjusted to account for clustering by facility.
bAs the definition of correct treatment for URTI was not prescribing an antibiotic, all those who did not receive correct treatment by definition received

unnecessary care.

Care likely to be harmful to public health was widespread,
with 67.2% of SPs prescribed an unnecessary antibiotic or
antimalarial. This was dominated by unnecessary antibiotic
prescriptions (62.7% of SPs), rather than unnecessary anti-
malarials (8.9%). Unnecessary antimalarials were prescribed
to 24.1% of SPs presenting with NMFI symptoms, who told
the doctor that they thought they had malaria but were not
actually parasitaemic. Unnecessary antibiotic prescriptions
were especially common among those with TB symptoms
(78.0%) and URTI symptoms (89.9%). Some particularly
concerning practices were also observed, with 13.1% of SPs
prescribed an antibiotic on the WHO Watch or Reserve lists of
antibiotics which are designated as a high priority for antimi-
crobial stewardship. This was most frequent for SPs with
NMFI symptoms, of whom 18.9% were prescribed a Watch
antibiotic, most commonly ciprofloxacin. Among other case
types the most common Watch antibiotics were azithromycin
and erythromycin. 5.5% of SPs were prescribed two or more
antibiotics in one visit, including 11.0% of SPs with TB
symptoms.

Overprovision was often accompanied by underprovision,
with 61.8% SPs receiving unnecessary care while not receiv-
ing the recommended treatment. Even among SPs who did
receive the correct treatment (28.2%), additional unnecessary
treatment was common, with only 8.6% overall receiving the
correct treatment without any unnecessary care.

Univariate analysis of the association between profit sta-
tus and overprovision harms among health centres and dis-
pensaries is presented in Table 5. The results suggested no
significant relationships between profit status and economic
or clinical harms in any single SP case, but profit status
was associated with public health harms For SPs present-
ing with asthma symptoms, 50.5% of visits to for-profit
facilities resulted in an unnecessary antibiotic or antimalar-
ial prescription compared to 34.8% in not-for-profit facil-
ities (OR=1.91, P=0.029). A similar relationship was

observed among NMFI SPs, with 70.0% of those visiting
for-profit facilities receiving care harmful to public health,
compared to 53.3% at not-for-profit facilities (OR= 2.035,
P=0.018). Although rates were also higher among TB and
URTI SPs at for-profit facilities, the relationships were not
significant. A pooled analysis across cases found strong evi-
dence of increased public health harms in for-profit facilities
(OR=1.64, P=0.009) but weaker evidence of increased
clinical harm (OR = 1.92, P=0.060). Likelihood ratio
tests showed no evidence of interaction between SP case
and profit status (P=0.3586 for any unnecessary care, P=
0.5890 for any public health harm and P=0.6910 for any
clinical harm).

When combining SP cases and adjusting for facility
level and location in multivariate models, different patterns
emerged (Figure 4). Profit status was no longer a significant
predictor of public health harms; the relationship appears
to be confounded by facility level, with some evidence that
health centres were less likely to provide care harmful to pub-
lic health than dispensaries (OR = 0.62, P=0.078). For-profit
status was a significant predictor of clinically harmful care
in the multivariate model (OR 3.15, P=0.016). Univariate
analysis had underestimated the relationship between profit
status and clinically harmful care, perhaps due to negative
confounding by location; urban facilities (which were most
likely to be for-profit, see Table 3) were less likely to provide
clinically harmful care than those in rural areas (OR = 0.36,
P = 0.043). Full multivariate results are given in Supplemen-
tary Appendix Table A3.

Discussion

Overprovision of all types was high in this setting: over
half of drugs prescribed and more than two-fifths of tests
ordered were classified as unnecessary. Analysis at the patient-
visit level revealed that four out of five SPs received some
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type of unnecessary care when visiting the outpatient depart-
ment of private health facilities. Practices harmful to public
health were also prevalent: nearly two-thirds were prescribed
an unnecessary antibiotic, with more than one-tenth pre-
scribed an antibiotic labelled high priority for antimicrobial
stewardship and over 5% prescribed multiple unnecessary
antibiotics, while nearly 10% were prescribed an unneces-
sary antimalarial. It was also concerning that a minority of
patients (6 %) were prescribed a medicine which could cause
clinical harm. Profit status was not as universally associated
with overprovision as hypothesized: after adjusting for facility
level and location, for-profit health centres and dispensaries
were more likely to provide clinically harmful care, but not
care that was harmful to public health, or unnecessary care
as a whole.

An SP study in Nairobi with some similar cases (asthma,
TB, child diarrhoea and unstable angina) found that 49%
of SPs were prescribed unnecessary antibiotics, lower than
in this work; while the Nairobi study included public facil-
ities (unlike this one), public clinics were just as likely to give
unnecessary antibiotics so that alone does not explain the
different practices (Daniels et al., 2017). Similarly, a study
in India found no significant difference in the probability
of prescribing unnecessary treatment when comparing public
and private facilities (Das et al., 2016b). Research in China
found that 61% of SPs presenting with TB symptoms were
prescribed an unnecessary antibiotic, 7% a fluoroquinolone
and 5% a steroid (Sylvia et al., 2017). They were less likely
to be prescribed antibiotics (but not the clinically harmful
steroids and fluoroquinolones) at higher level county hospi-
tals than lower level township health centres or villages clinics,
reflecting a similar relationship between level and overprovi-
sion to the one we found in Tanzania. Township health centres
were less likely than village clinics to dispense unnecessary
medications for SPs with child diarrhoea and unstable angina
(Sylvia et al., 2015).

The study had a number of strengths. Using SPs allows us
to control for case mix, which means our estimates are not
biased by the different types of patients (and their conditions)
which may attend different types of facilities. The Hawthorne
effect is minimized, so it is unlikely that provider behaviour
has changed in response to measurement. SPs also allow us
to control exactly how patients present and define what care
each case is meant to receive based on the national standard
treatment guidelines, which means we can categorize what is
necessary and unnecessary care to measure the rate of over-
provision directly. This is one of few large-scale studies that
have used SPs to estimate the prevalence of overprovision,
which is typically measured using indirect methods (Brownlee
etal.,2017).

The univariate analysis results showing that for-profit facil-
ities are more likely to provide unnecessary antibiotics or anti-
malarials for asthma and NMFI than not-for-profit facilities
align with other studies comparing private and public sec-
tors (Barros et al., 2011; Kotwani et al., 2012; World Health
Organization, 2009) and are consistent with the idea that
providers may induce demand if they have a financial incen-
tive to do so (Evans, 1974). However, profit status is hard
to untangle from other associated factors: for-profit facili-
ties in this sample were more likely to be of a lower level
and in urban or peri-urban areas, and these factors them-
selves are associated with public health harms. Lower level

facilities are likely to have staff with fewer qualifications and
limited diagnostic skills, which might lead to routine pre-
sumptive use of antimicrobials (Laxminarayan et al., 2013).
That overuse of antibiotics and antimalarials is less common
in rural areas runs contrary to arguments that prescription
of presumptive medicines is necessary when patients may
live some distance from a health facility and would strug-
gle to return if their condition deteriorated rather suggesting
that overuse is a response to market conditions. When all
factors are adjusted for together, only facility level has a
weak relationship with public health harms, suggesting that
provider skill is more important in preventing this kind of
overprovision than changing incentives.

Clinically harmful care was associated with profit status
when adjusting for facility level and location. However, it is
notable that this relationship between profit status and over-
provision does not hold when examining unnecessary care as a
whole. This lack of a stronger relationship between profit and
unnecessary care is surprising given the incentive for for-profit
facilities to sell tests and drugs. It may be that not-for-profit
facilities also face these incentives, as they also charge for
most care and are otherwise reliant on voluntary donations. It
could also be that profit status does not capture the full vari-
ation in provider incentives across different mechanisms for
facility reimbursement. The limited association with for-profit
status may also suggest that overprovision is not only driven
by financial incentives in our setting, but by ingrained clinical
norms, learnt either through medical education or from col-
leagues in clinical practice. Cognitive bias may also explain
why clinicians provide unnecessary care; at least 40 types
of cognitive biases have been identified in medical decision-
making (Croskerry, 2003). One bias particularly pertinent
to overprovision is commission bias, a preference for action
over inaction because it appears better to do something than
nothing, even if the action could have harmful consequences
(Croskerry, 2002). Clinicians aim to relieve suffering, and so
may find it difficult not to take any action (Doust and Del
Mar, 2004). Patients themselves may play an important role
in overprovision, whether through directly demanding unnec-
essary tests or treatments (although in our study SPs were
trained not to do this) or through providers’ perceptions of
what patients understand to be ‘good care’.

These findings have important implications for both public
health and health systems financing. The widespread prescrip-
tion of unnecessary antibiotics and antimalarials may con-
tribute to the development of AMR in the community, reduc-
ing the effectiveness of existing drugs at treating infections.
The prescription of fluoroquinolones and steroids to patients
with TB symptoms risks those symptoms being masked, and
the patients therefore failing to receive the correct diagnosis
and treatment, increasing the chances of onward transmission
of TB. The use of habit-forming benzodiazepines and opioids
(diazepam and tramadol in this setting) in outpatients with
mild symptoms is concerning, especially given the widespread
misuse of prescription drugs now observed in West Africa
(Klein et al., 2020). It is also clear that a large part of house-
hold expenditure on health costs, and likely the expenditure
of social health insurance schemes that empanel private facil-
ities, is on care that provides no benefit to the patient and
could be put to better use. An analysis of the estimated value
of unnecessary care will be presented in a separate paper. It is
notable that many patients who receive unnecessary care did
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not receive the required or recommended treatment, that is,
overprovision and underprovision coexist even within a single
patient (James et al., 2011).

Policy interventions to curb overprovision may act at sys-
tem, provider or patient levels (OECD, 2017). In this work,
we were only able to measure overprovision to patients who
paid out-of-pocket for their care. In reality, with the roll-
out of social health insurance, an increasing proportion of
patients will be covered by insurance (Lagomarsino et al.,
2012). Social health insurance purchasers could use strategic
purchasing arrangements such as capitation to limit incentives
for overprovision on the supply side and co-payments on the
patient side. Regulation could also play a role in tackling
overprovision, for example, on the degree to which clini-
cians are able to sell medicines or whether they could only
be dispensed by independent pharmacies. Strategies involv-
ing the education, training and support of health workers
could also be used. Pre-service medical education, as well as
ongoing professional development programmes, could place
greater emphasis on the harms of unnecessary care and the
importance of evidence-based decision-making, and incorpo-
rate tools for ‘de-biasing’ (cognitive methods for reframing
decision-making) (Ludolph and Schulz, 2018). Patient edu-
cation programmes could also be used to improve awareness
of when clinicians might make errors in decision-making and
encourage patients to be more active in making decisions
about their health, as well as reducing demand for treat-
ments such as antibiotics. The evidence base on the impact
of these various strategies is very limited, with the exception
of some antibiotic studies (Godman et al., 2020; Wilkin-
son et al., 2019), but given the extent of overprovision and
consequences for individual patients and the health system,
we urgently need to turn our attention to addressing this
concern.

There are several key limitations of the SP method. First,
SPs are not real patients. In practice, real patients may
mitigate against overprovision by choosing not to undergo
certain tests or buy certain medications, so overprovision rec-
ommended by clinicians may be greater than that actually
obtained by patients. Second, only a limited number of cases
are feasible with SPs. Our conceptualization of the harms of
overprovision was developed with outpatient curative care in
mind. Further refinement would be required if the framework
was to be extended to encompass preventative and inpatient
care. Moreover, the use of healthy fieldworkers as SPs neces-
sitates choosing relatively ‘mild’ cases and types of disease,
where most care is defined as unnecessary. Taken together, it
is possible that in genuine patients presenting at health facil-
ities, more care is likely to be necessary, and our choice of
SP cases leads to an overestimate of the true prevalence of
overprovision. These SPs cannot measure the experience of
HIV-positive patients: the 10% of SPs asked their HIV status
said they did not know it, and the 6% ordered an HIV test
declined to be tested.

Other study limitations include the need for expert advisors
to define which care is unnecessary, with some decisions open
to legitimate debate. There are also harms that were not mea-
sured by this study, such as anxiety caused to patients through
believing themselves to be unwell, and the opportunity cost
of time spent visiting health facilities and receiving treat-
ment. The study was conducted entirely in private health
facilities, and, as already discussed, it is often assumed

Health Policy and Planning, 2021, Vol. 00, No. 0

that the private-for-profit sector has a higher prevalence of
overprovision than public health facilities (Barros et al.,
2011), although widespread antibiotic overprovision has been
documented in all sectors in Kenya, for example (Daniels er
al., 2017). The private sector’s focus does not make the find-
ings unimportant for the Tanzanian health system as a whole:
30% of Tanzania’s health facilities are non-governmental,
approximately half of these being for-profit and half not-for-
profit (White et al., 2013). The private sector accounts for
31% of health expenditure in facilities and approximately
27-30% of outpatient care-seeking when including private
retailers (White et al., 2013). Private health facilities are also
increasingly likely to be empanelled in government-backed
social health insurance schemes: 30% of real patients we sur-
veyed in exit interviews in study facilities reported that their
care was paid for by social health insurance (unpublished
data).

Conclusion

We developed a novel conceptualization of the harms of over-
provision and used this to estimate the prevalence of different
types of overprovision in Tanzanian private health facilities.
We found that unnecessary care that was wasteful, harmful
to public health and potentially dangerous to patients was
widespread. After adjusting for facility level and location, we
found that for-profit facilities were not more likely than not-
for-profit facilities to provide unnecessary care and conclude
that overprovision cannot be explained by a motivation to
increase profits but may instead be more deeply ingrained
in medical practice. We recommend that policymakers tackle
overprovision through medical education and in-service train-
ing including ‘di-biasing’, as well as system-level interventions
such as regulating the sale of medicines in health facilities and
strategic purchasing arrangements.
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6 Chapter 6: Patient knowledge and overprovision

6.1 Overview

In Chapter 5 | explored the facility level factors which may be associated with overprovision cross-
sectionally. In Chapter 6, | use an experimental study design to better understand the role of

supplier-induced demand in overprovision.

Central to supplier-induced demand is the idea of information asymmetry; the patient does not
know that a certain intervention is unnecessary, and so a provider is able to induce more demand
than would have been the case if the patient were fully informed. To explore the role of information
asymmetry in the overprovision of antibiotics to patients with uncomplicated upper respiratory
tract infection (URTI), we nested an experiment within the standardised patient (SP) data collection.
Half of SPs were randomised to make a statement signalling knowledge that antibiotics were
unnecessary after they described their symptoms to the provider. In theory, this reduces or
removes the opportunity for the provider to artificially induce demand, because there is no longer

information asymmetry.

The paper that follows explains the design of the study and presents the results. Further details of
the results, including full regressions for the tables, are given in the supplementary material for the
paper, which is attached in Appendix 11. The paper was published in Health Affairs in April 2022,
and is reproduced with permission of Project Hope. A cover sheet with further details follows, and

the license agreement is attached in Appendix 3.
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GLOBAL HEALTH POLICY

By Jessica King, Timothy Powell-Jackson, James Hargreaves, Christina Makungu, and Catherine Goodman

Pushy Patients Or Pushy
Providers? Effect Of Patient
Knowledge On Antibiotic
Prescribing In Tanzania

ABSTRACT Antimicrobial resistance is one of the most serious threats to
global health, but little progress has been made in reversing its spread.
Inappropriate use of antibiotics in humans is a major driver of
antimicrobial resistance, and rates are high and growing in lower- and
middle-income countries. Antibiotics are thought to be subject to
supplier-induced demand, whereby providers prescribe them to patients
who do not know they are unnecessary. We conducted a randomized field
experiment in 227 private health facilities in Tanzania, with standardized
patients presenting uncomplicated upper respiratory tract infection
symptoms. Standardized patients were randomly assigned to express
knowledge (informed) or not (uninformed) that antibiotics were not
required to treat them. There was a very high rate of inappropriate
antibiotic prescription, with 86.0 percent of informed standardized
patients and 94.8 percent of uninformed standardized patients prescribed
an antibiotic, for an adjusted difference of 7.8 percentage points between
the groups. This small effect suggests that broader health systems factors

are at play and that interventions should be aimed at systems, health

facilities, and providers.

ntimicrobial resistance, or the evo-

lution of pathogens that are resis-

tant to existing antimicrobial

drugs, is considered to be one of

the most serious global health
threats.! Drug-resistant infections are predicted
to cause up to ten million deaths annually by
2050,* as average resistance levels continue to
rise in low- and middle-income countries and
are now generally higher than in high-income
countries.’

Overuse and inappropriate use of antibiotics
in humans is a major driver of the spread of
antimicrobial resistance.? Antibiotic consump-
tion rates in low- and middle-income countries
have converged on (and in some countries sur-
passed) those seen in high-income countries,
with an increase in per capita consumption in

low- and middle-income countries of 77 percent
between 2000 and 2015.7 Stewardship of exist-
ing antibiotics has been insufficient worldwide.®
Low- and middle-income countries, in particu-
lar, face barriers such as poor regulation and
inadequate training of health care professionals
in promoting stewardship.’

There is evidence that the inappropriate pro-
vision of antibiotics is more common in low- and
middle-income countries than in high-income
countries,” with a systematic review finding that
50 percent of patients attending primary care for
any reason in low- and middle-income countries
were recommended an antibiotic.®

There are a number of potential drivers of in-
appropriate provision of antibiotics. It has been
argued that patients demand antibiotics and that
providers, who are often short of time, prefer to
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give a prescription instead of explaining why one
is unnecessary.’ Inappropriate antibiotic provi-
sion may also be a “supply-side” phenomenon,
with evidence that providers may prescribe in-
appropriate antibiotics for several reasons: poor
knowledge, as a preventive measure, out of fear
of a bacterial infection being missed and un-
treated, because they believe patients want anti-
biotics, or because of financial incentives.”
Antibiotics may be particularly susceptible to
supplier-induced demand because there is a
low risk of them causing harm to individual pa-
tients, who are unlikely to know whether they are
necessary or not."

Antibiotics are frequently prescribed for upper
respiratory tract infections in primary care set-
tings globally, with antibiotic use in such infec-
tions described as the greatest misuse of antimi-
crobials worldwide.”” Experiments with covert
standardized patients (trained field workers
who pose as patients with upper respiratory tract
infection symptoms) have been used to examine
drivers of inappropriate antibiotic provision.”
A study in Chinese public primary care facilities
found that providers were more likely to recom-
mend unnecessary antibiotics to standardized
patients than to a hypothetical patient with the
same symptoms,'* suggesting that poor knowl-
edge alone cannot explain unnecessary prescrip-
tions. Research in Chinese public hospital out-
patient departments found that standardized
patients who stated that they would buy any
drugs that were prescribed elsewhere—not at the
hospital—wereless likely to be prescribed unnec-
essary antibiotics, suggesting that prescriptions
were partially motivated by financial incen-
tives.” Finally, another experiment in the same
setting found that standardized patients had
a reduced likelihood of receiving unnecessary
antibiotic prescriptions when they stated that
they knew antibiotics were not needed." This
eliminated the information asymmetry required
for supplier-induced demand, as patients ex-
pressed knowledge that antibiotics were un-
necessary, as well as removing the potential per-
ception that the patient wanted antibiotics. In
this study we conducted a similar experiment,
investigating the effect of patient knowledge on
antibiotic prescription practices in outpatient
clinics in the private sector in Tanzania.

Study Data And Methods

pESIGN We conducted a randomized field experi-
ment in 227 private health facilities in mainland
Tanzania. Facilities were recruited as part of
a wider evaluation of the SafeCare quality im-
provement program (registered in the ISRCTN
registry as ISRCTN93644888), which is de-

HEALTH AFFAIRS JUNE 2022 41:6

scribed elsewhere.”® Facilities were randomly
assigned to receive an “informed” patient, who
demonstrated their knowledge of appropriate
antibiotic prescribing, or an “uninformed” pa-
tient, who did not. This research was approved by
the ethics committees of the Ifakara Health In-
stitute (Ref. No. IHI/IRB/N0:04-2016) and the
National Institute of Medical Research (Ref.
No. NIMR/HQ/R.8a/Vol.IX/2415) in Tanzania
and the London School of Hygiene and Tropical
Medicine (Ref. No. 10493) in the United
Kingdom.

PARTICIPANTS Facilities taking part in the
study were those participating in the SafeCare
evaluation in the Northern, Eastern, Central,
Southern, and Southern Highlands zones of
Tanzania. The facilities were eligible if they
were dispensaries or health centers in the Asso-
ciation of Private Health Facilities in Tanzania
(which represents mainly for-profit facilities) or
dispensaries, health centers, or hospitals in the
Christian Social Services Commission (which
represents most faith-based facilities). Facilities
were recruited through those umbrella organi-
zations and were ineligible if they provided spe-
cific services only (for example, mental health
or maternity services) or were tertiary hospitals
(further details are in the online appendix).”
Facilities in both sectors are free to set their
own fees for consultation, diagnostic tests, and
drugs, and they increasingly invoice social or
private health insurance as well as treating pa-
tients who pay out of pocket. The faith-based
sector is closely tied to the public sector, with
some facilities receiving funding from the
church, government grants, or government-
salaried health workers.” Faith-based facilities
may provide free care for certain conditions or
to the poorest patients. Most facilities had a
small laboratory with the capacity to carry out
some testing, such as malaria microscopy and
blood counts, but not more specialist testing,
such as blood cultures or antibiotic sensitivity.
Study facilities were widely dispersed across
both urban and rural areas in eighteen of main-
land Tanzania’s twenty-two regions. The facility
manager gave written informed consent to par-
ticipate in the SafeCare evaluation at the time of
recruitment, and then again specifically for visits
from undercover standardized patients during
a later visit.

RANDOMIZATION AND MASKING We randomly
assigned facilities to receive informed or un-
informed standardized patients in a ratio of
1:1. Randomization was stratified by SafeCare
study arm (control or intervention) and partner
organization (Association of Private Health Fa-
cilities in Tanzania or Christian Social Services
Commission), so that the proportion of facilities

Downloaded from HealthAffairs.org on June 09, 2022.
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The relationships
between patient
knowledge, provider
effort, and
unnecessary care
require further
exploration.

receiving each of the two standardized patient
types was the same within each stratum. Ran-
domization was performed using a computer-
generated random number in Stata, version 14.1.

Facility managers were asked to consent to
visits from undercover standardized patients
that would take place on an unspecified date over
the course of the next three months. They were
given no details of who the standardized patients
would be, what conditions or symptoms they
would present with, or which outcomes were
being measured. Standardized patient method-
ology precluded blinding the field workers play-
ing standardized patients from knowing their
allocation as informed or uninformed, but
they were blinded from knowing the outcome
measure.

PROCEDURES Data were collected through
standardized patient visits carried out between
May 3 and June 12, 2018. A standardized patient
presenting at a facility reported symptoms of an
uncomplicated upper respiratory tract infection,
saying, “I have a cough, and my head and throat
hurt.” Informed standardized patients only then
made the additional statement: “But I don’t
know what to do because my friend told me he
read on the internet that you don’t need anti-
biotics for a simple cough.” We adapted this text
from that used in the original experiment (“I
learned from the internet that simple flu/cold
patients should not take antibiotics”) to better
fit the norms of patient behavior in Tanzania. If
asked for further details, standardized patients
reported that they had had symptoms for three
days and confirmed that they had a blocked nose
and sneezing but denied fever, breathing diffi-
culties, or other symptoms. If asked about other
health care seeking, they said that they had not
taken any medication or seen any other provider.

We trained eight standardized patients for two
weeks with extensive piloting and testing to en-

sure faithful presentation of case scripts and ac-
curate recall of events. They were organized into
four teams, with one man and one woman in
each team. Whether the case would be portrayed
by the female or male standardized patient was
randomly assigned by a statistician before data
collection. Teams were allocated to facilities ac-
cording to geographical region, not randomly.
Standardized patients completed a debriefing
questionnaire on a smart phone using the
ODK Collect survey application immediately af-
ter the visit, and fieldwork supervisors verified
the information with the standardized patient
the same day. The questionnaire recorded histo-
ry taking by the clinician, laboratory tests or-
dered and their results, diagnoses given by the
clinician, treatments prescribed and dispensed,
and any fees paid. For safety reasons, standard-
ized patients refused venous blood draws, spu-
tum tests, X-rays, and HIV tests but did record
them as having been ordered. If asked about their
HIV status, standardized patients said that they
did not know. Standardized patients underwent
other laboratory tests, including fingerprick
tests for malaria, and provided urine samples
if requested by the clinician. They bought any
drugs prescribed but did not buy treatments that
would be administered at the facility (such as
injections) or agree to any other type of treat-
ment, such as receiving a saline drip. Drug
names and doses were recorded in the debriefing
questionnaire, and then drugs were returned to
the study team to verify details. If a standardized
patient received a positive malaria result from a
facility, a trained supervisor carried out a rapid
diagnostic test to confirm whether this was a true
or false positive. After fieldwork was completed,
a telephone survey with facility managers as-
sessed rates of standardized patient detection.

outcoMEs The primary study outcome was a
binary measure of the prescription of any anti-
biotic drug. Secondary binary outcomes were the
prescription of any drug; the prescription of an
antibiotic that is on the World Health Organiza-
tion (WHO) Watch or Reserve lists of antibiotics
that are designated as a high priority for anti-
microbial stewardship (because of concerns over
resistance);"” and the prescription of any non-
antibiotic drug, to monitor substitution effects.
Continuous secondary outcomes were total num-
ber of drugs prescribed (disaggregated into
antibiotics and nonantibiotics), total number
of diagnostic tests ordered, total expenditure
(including consultation fee, diagnostic tests that
were completed, and any drugs prescribed that
the facility had in stock), and total number of
items completed from a checklist of history-
taking questions and physical exams (further
details are in the appendix).”
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ANALYSIS The sample size was 114 standard-
ized patients in the informed arm and 113 in
the uninformed arm. Although this experiment
was not powered to detect a hypothesized effect
estimate (as it was nested in another study), we
carried out an ex ante sample size calculation.
Based on an assumed antibiotic prescription
rate of 64 percent in the control arm," the mini-
mum detectable difference at 5 percent signifi-
cance with a power of 80 percent was a reduction
in antibiotic prescriptions of 18.4 percentage
points."

We analyzed binary outcomes using logistic
models and adjusting for study strata fixed ef-
fects (SafeCare study arm and implementing
partner), with absolute differences calculated
from predictive margins. Effect estimates for
continuous outcomes were from linear regres-
sion (ordinary least squares) models, which also
adjusted for study strata. We tested for inter-
actions between patient knowledge and partner
organization profit status; SafeCare study arm;
and facility level, location, and incentive struc-
ture for the primary outcome, using likelihood
ratio tests.

We carried out an ex post analysis of the pre-
scriptions received by standardized patients who
were not prescribed an antibiotic, as this was a
rare outcome that merited further exploration.
We recorded all drugs prescribed to standardized
patients who did not receive an antibiotic; calcu-
lated the prevalence of prescription of each of
those drugs in standardized patients who did
and did not receive an antibiotic; and estimated
the odds ratio for receiving those drugs, compar-
ing the two groups with logistic models that ad-
justed for study strata fixed effects.

LiMmiTAaTIONs Our methodology had a number
of limitations. The standardized patients were
not real patients, and the case they portrayed
of an otherwise healthy person attending a facil-
ity with mild symptoms may have been unusual.
It could be argued that the provider might have
assumed that symptoms were more serious or
long-standing than the standardized patient de-
scribed because a person of working age would
otherwise consider the time and expense of a
visit to a facility unnecessary. However, pro-
viders should still not be prescribing antibiotics
for these symptoms. This experiment was con-
ducted in private health facilities, so we could
not generalize these findings to the public sec-
tor, where incentives and expectations may be
different. It was also not possible to generalize to
other diagnoses for which antibiotics may be
overprescribed. It is also important to note that
this study was not powered to detect the small
effect actually estimated and that the relatively
wide confidence interval included a larger reduc-
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Broader intervention
is needed beyond
patient education to
reduce unnecessary
antibiotic prescription
in Tanzania.

tion of 16.4 percent, which we would regard as
a modest effect. Finally, our study design did not
allow us to examine the role of patient demand in
driving unnecessary antibiotic prescriptions.

Study Results
All 228 facilities that were open at the time of
seeking consent agreed to visits from standard-
ized patients. Of these, one facility was only open
to staff who worked at a private organization, so
standardized patients could not be sent there.
Standardized patient visits were carried out in
all 227 remaining facilities, with 114 visits in
which the standardized patient played the role
of the informed patient and 113 visits in which
the standardized patient played the role of the
uninformed patient (appendix figure Al)."” Fa-
cility managers identified twelve standardized
patients (5.3 percent) in a follow-up detection
survey. Exhibit 1 presents the characteristics of
facilities; they were broadly balanced between
study arms. Intervention facilities were more
likely than control facilities to be dispensaries
or hospitals and were also more likely than con-
trol facilities to be in peri-urban locations.
Exhibit 2 shows the pattern of drug prescrip-
tions by study arm. Four standardized patients
(1.8 percent) were not prescribed any drugs
(exhibit 2), and one (0.4 percent) was prescribed
six drugs (data not shown). Eleven (4.9 percent)
were prescribed one drug, seventy-four
(32.6 percent) were prescribed two drugs, 108
(47.6 percent) were prescribed three drugs,
twenty-two (9.7 percent) were prescribed four
drugs, and seven (3.1 percent) were prescribed
five drugs (data not shown). A total of 86.0 per-
cent of informed standardized patients were pre-
scribed any antibiotic, compared with 94.8 per-
cent of uninformed standardized patients—a
reduction of 7.8 percentage points after adjust-
ment for study strata fixed effects (p = 0.074;
exhibit 2). There was no evidence of interaction
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EXHIBIT 1

Health care facility characteristics, by study arm, randomized field experiment of patient knowledge on antibiotic
prescribing practices in Tanzania, 2018

Study arm
Informed (n = 114) Uninformed (n = 113)
Characteristics Number Percent Number Percent p value®
Partner organization 0.641
APHFTA 57 50.0 53 46.9
Cssc 57 50.0 60 53.1
SafeCare intervention arm 0.843
Treatment 55 482 56 496
Control 59 51.8 57 50.4
Facility level 0.125
Dispensary 65 570 60 53.1
Health center 27 237 39 345
Hospital 22 193 14 124
Facility location 0.709
Inside Dar es Salaam 20 175 22 195
Outside Dar es Salaam 94 825 91 80.5
Location type 0.146
Rural 46 40.4 50 442
Peri-urban 37 325 24 212
Urban 31 272 39 345
Incentive structure for outpatient clinicians 0.223
Fixed salary only 96 84.2 88 779
Bonuses 18 158 25 22.1

sourck Authors' analysis of data collected by authors. NoTEs Sample sizes are numbers of standardized patient visits to the facilities.
APHFTA is Association of Private Health Facilities in Tanzania. CSSC is Christian Social Services Commission. *Based on chi-square
tests.

between patient knowledge and any facility char- cent in both arms; p = 0.991). This may be ex-
acteristics. Informed standardized patients were plained by the fact that informed standardized
no less likely than uninformed standardized pa- patients were slightly more likely to be pre-
tients to be prescribed a drug overall (98.2 per- scribed a nonantibiotic, although this difference

EXHIBIT 2

Prevalence and means of experimental outcomes overall, by study arm, and differences between arms, randomized field experiment of patient knowledge
on antibiotic prescribing practices in Tanzania, 2018

Study arm Difference between study arms
Total Informed Uninformed
Outcomes (n = 227) (n =14) (n=13) Estimate 95% Cl p value
Prescriptions
Prescribed any antibiotic 204 98 106 —7.8% -164, 0.8 0.074
Prescribed any drug 223 112 111 0.0% -35, 35 0.991
Prescribed WHO Watch antibiotic 26 17 9 6.6% -2.1,152 0.139
Prescribed drug other than antibiotic 215 109 106 2.0% -4.0, 80 0.505
Intensity of care (per visit)
Mean total expenditure (s US) 5.62 549 574 0.18 -0.73,1.09 0.700
Mean tests ordered 0.79 0.71 087 -0.14 -0.40, 0.11 0.273
Mean drugs prescribed 2.70 2.70 2.69 0.02 -0.22, 027 0.844
Antibiotics 0.95 091 099 -0.08 -0.19, 0.03 0.147
Nonantibiotics 1.74 1.79 1.70 0.10 -0.12,032 0.359
Mean checklist items completed (out of 20) 595 6.35 564 0.60 -0.07,1.27 0.077

source Authors' analysis of data collected by authors. NoTES Sample sizes are numbers of standardized patient visits to the facilities. Differences between study arms
estimated from logistic regression controlling for study strata for binary outcomes, and linear regression controlling for study strata for continuous outcomes. Full
regressions for this exhibit are in the appendix; see note 17 in text. WHO is World Health Organization.
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was not statistically significant (95.6 percent
versus 93.8 percent; p = 0.505).

No antibiotics designated Reserve—the
WHO'’s highest risk category for antimicrobial
stewardship—were prescribed in either arm; a
list of antibiotic types is in exhibit 3. Informed
standardized patients were slightly more likely
to be prescribed an antibiotic in the WHO'’s
medium-risk Watch category (14.9 percent ver-
sus 9.0 percent; exhibit 2), but the evidence for
this was limited (p = 0.139). Antibiotics pre-
scribed that were in the Watch category included
macrolides azithromycin, erythromycin, and
clarithromycin (7.9 percent for informed pa-
tients versus 2.7 percent for uninformed;
p = 0.107) and fluoroquinolones ciprofloxacin,

EXHIBIT 3

levofloxacin, and norfloxacin (7.0 percent ver-
sus 5.3 percent; p = 0.669) (data not shown).
A total of 212 (93.5 percent) of the total 216
antibiotics prescribed were broad spectrum
(exhibit 3), and twelve standardized patients
were prescribed only narrow-spectrum anti-
biotics (data not shown).

All treatments prescribed to the twenty-three
standardized patients who were not prescribed
an antibiotic are described in exhibit 4. Inappro-
priate treatments were antihistamines and anti-
malarials, and appropriate treatments were
drugs for the management of symptoms (pain-
killers or cough syrups) or prescribing nothing.
Not being prescribed an antibiotic was associat-
ed with increased odds of being prescribed an

Total numbers of antibiotics prescribed to standardized patients, by type, World Health Organization (WHO) stewardship
category, and spectrum of action—randomized field experiment of patient knowledge on antibiotic prescribing practices

in Tanzania, 2018

Total
Antibiotic types/names prescribed
Penicillins 158
Benzyl penicillin 2
Phenoxymethylpenicillin 13
Amoxicillin + flucloxacillin 2
Ampicillin + cloxacillin 70
Co-amoxiclav 6
Amoxicillin 61
Ampicillin 4
Cephalosporins 13
Cefadroxil 2
Cephalexin 10
Cephradine 1
Fluoroquinolones 13
Ciprofloxacin 11
Levofloxacin 1
Norfloxacin 1
Macrolides 12
Clarithromycin 1
Erythromycin 5
Azithromycin 6
Imidazole derivatives 4
Metronidazole 4
Sulfonamides and trimethoprim 8
Co-trimoxazole 8
Tetracyclines 5
Doxycycline 5
Amphenicols 2
Chloramphenicol 2
Combinations of antibacterials 1
Norfloxacin + tinidazole 1

WHO stewardship category Proposed route of

and spectrum of action® administration
Access

Narrow Parenteral
Narrow Oral
Broad Oral
Broad Oral
Broad Oral
Broad Oral
Broad Oral
Access

Broad Oral
Broad Oral
Broad Oral
Watch

Broad Oral
Broad Oral
Broad Oral
Watch

Broad Oral
Broad Oral
Broad Oral
Access

Broad Oral
Access

Broad Oral
Access

Broad Oral
Access

Broad Oral
Access

Broad Oral

souRrck Authors’ analysis of data collected by authors. °The WHO Essential Medicines List classifies antibiotics into three categories
on the basis of toxicity and resistance concerns: "Access” is antibiotics listed as first and second choices in treatment because of their
relatively low toxicity and few resistance concerns, and “Watch” is those with higher toxicity concerns or resistance potential.
“Reserve” antibiotics are used as last-resort options in treatment. See Sharland M et al. Classifying antibiotics in the WHO
Essential Medicines List for optimal use—be AWaRe (note 19 in text). No Reserve antibiotics were prescribed in either arm of

this study.
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EXHIBIT 4

Prevalence of all treatments prescribed to standardized patients not given antibiotics—randomized field experiment of patient knowledge on antibiotic

prescribing practices in Tanzania, 2018

Not prescribed an
antibiotic (n = 23)

Prescribed an
antibiotic (n = 204)

Treatments Number Percent Number Percent OR
Inappropriate treatment

Prescribed an antimalarial 4 17.4 14 6.9 295

Prescribed an antihistamine 10 435 45 22.1 277
Appropriate treatment

Prescribed drugs for management of

symptoms (painkillers or cough syrups) 19 826 187 91.7 043
No drugs prescribed 4 174 — — —

source Authors' analysis of data collected by authors. NoTES Sample sizes are numbers of standardized patient visits to the facilities.
in the appendix; see note 17 in text. OR is odds ratio. *°Not applicable.

antihistamine (odds ratio: 2.77; p = 0.026), and
there was some evidence of increased odds of
antimalarial prescription (OR: 2.95; p = 0.086).

Mean fee expenditure per visit was similar in
the two groups (US$5.49 for informed standard-
ized patients versus US$5.74 for uninformed pa-
tients; p = 0.700), as was the mean number of
drugs prescribed (2.70 versus 2.69; p = 0.844)
(exhibit 2). Providers carried out an average of
6.35 of the recommended twenty history ques-
tions and physical examinations with informed
standardized patients compared to 5.64 with
uninformed standardized patients—with an ad-
justed increase of 0.60 items (p = 0.077). When
the checklist items were explored individually,
three history questions were significantly more
likely to be asked of informed patients. These
were whether symptoms varied with time of
day (19.3 percent of informed patients versus
6.2 percent of uninformed patients; OR: 3.54;
p = 0.006), whether the patient had experienced
breathing difficulties (15.8 percent versus
7.1 percent; OR: 2.51; p = 0.043), and whether
the patient had already sought any care for their
complaint (55.3 percent versus 35.4 percent;
OR: 2.26; p = 0.003) (appendix table A1)."

Discussion

We conducted a randomized field experiment in
227 facilities in Tanzania to test the hypothesis
that patients who demonstrated awareness that
antibiotics were not recommended for symp-
toms of uncomplicated upper respiratory tract
infection would be less likely than uninformed
patients to be prescribed antibiotics. We found
moderate evidence of a reduction of 7.8 percent-
age points in antibiotic prescriptions. Providers
expended slightly more effort with informed
standardized patients, completing, on average,

6.4 of 20 items on the history taking and physical
exam checklist, compared with 5.6 items with
uninformed standardized patients. This sug-
gests that patients showing some treatment
literacy encourages more effort on the part of
clinicians.

Inappropriate antibiotic prescriptions were
very common in both study arms, with nine of
ten standardized patients receiving an antibiot-
ic. Thisis in line with findings from retrospective
record extraction in other countries in sub-
Saharan Africa: 73 percent of outpatients in the
private sector had an antibiotic prescribed for a
upper respiratory tract infection in Botswana,*
86 percent of patients with that condition were
prescribed antibiotics in public and private pri-
mary health centers in Ghana,* and 78 percent
of patients with that condition were prescribed
antibiotics in a referral hospital in Namibia.*
These findings suggest that routine prescription
of unnecessary antibiotics is standard practice
for real patients. Our 5 percent rate of facilities
detecting standardized patients, which is in line
with other standardized patient studies,” gives
further confidence that standardized patients
were treated similarly to other patients. An anal-
ysis of several studies of non-upper respiratory
tract infection (angina, asthma, diarrhea, and
suspected tuberculosis) standardized patient
consultations across low- and middle-income
countries (China, India, and Kenya) also found
widespread prescription of unnecessary anti-
biotics, with rates ranging from 9 percent to
60 percent, depending on country and present-
ing condition,? although no setting reached the
levels observed in our study. That analysis, when
considered alongside our research, also suggests
that misuse of the WHO’s higher-priority Watch
and Reserve antibiotics is much more prevalent
in Asia, whereas in both Tanzania and Kenya,
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more than 80 percent of antibiotics prescribed
were in the WHO’s Access category.

This study had a number of strengths. The use
of the standardized patient method allowed ro-
bust measurement of unnecessary antibiotic pre-
scription, as the case history and symptoms were
designed to represent circumstances in which
antibiotics were definitively not required. This
avoided uncertainty on whether antibiotics may
or may not have been appropriate in each case,
which is often a concern in record abstraction or
clinical observations.* It also controlled case-
mix, allowing us to be certain that the same pa-
tients with the same symptoms were attending
different types of facilities, which is not the case
with real patients. Facilities were randomly as-
signed to receive an informed or uninformed
standardized patient, which allowed causal links
to be drawn between patient knowledge and anti-
biotic prescriptions, as randomization should
balance measured and unmeasured confounders
between study arms. The high participation of
eligible facilities and low loss to follow-up after
randomization suggests that this study was un-
likely to be subject to selection bias.

This study built on an experiment in Chinese
public hospitals, where patient knowledge re-
duced unnecessary antibiotic prescriptions from
64 percent to 39 percent." Although the direc-
tion of the effect was the same, it is striking that
antibiotic prescription rates were much higher
in the Tanzanian private sector, suggesting that
inappropriate antibiotic use is more likely to be
standard practice in this setting. The smaller
effect of patient knowledge could be explained
by differential incentives, with the Chinese clini-
cians having higher-powered incentives for drug
sales, and therefore provider knowledge having
a potentially larger corrective effect on any re-
sulting supplier-induced demand. In our sample,
only a minority of providers were remunerated
through bonuses based on revenue (exhibit 1),
so individual clinician incentives to induce de-
mand through drugs sales may be low.

For patient knowledge to reduce antibiotic
prescriptions, providers themselves must be-
lieve that antibiotics are not, in fact, necessary,
and then change their behavior, but this know-
do gap may vary between settings and pro-
viders.”® It may be that the providers in these
private Tanzanian facilities were less likely than
Chinese hospital doctors to know that antibiotics
were unnecessary. There may also have been a
rational motivation for prescribing antibiotics
presumptively in small Tanzanian facilities—
with less capacity for diagnostic testing, a higher
burden of infectious disease in the community,
and more concern that patients might not be able
to return if their condition worsens—than in the

HEALTH AFFAIRS JUNE 2022 41:6

Chinese hospitals.

The relationships between patient knowledge,
provider effort, and unnecessary care require
further exploration. In contrast to this study,
patient knowledge did not increase the effort
exerted by physicians in Chinese hospital out-
patient departments.” Another experiment with
standardized patients in Chinese primary care
found that providers who carried out more his-
tory taking and physical exams were less likely
to prescribe an unnecessary antibiotic," a rela-
tionship that we did not find.

The very poor antibiotic prescription practices
found in this setting indicate that unnecessary
prescription of antibiotics is entrenched in med-
ical practice in this context. The small effect size
suggests that patient education alone cannot
eradicate inappropriate antibiotic prescribing,
especially as we cannot say that education would
change patient behavior, but it may be an impor-
tant part of a combination strategy. A systematic
review of patient-centered interventions in high-
income countries has found that providing pa-
tient information via mass media did not have an
impact on antibiotic prescriptions for upper re-
spiratory tract infections.?® Antibiotic overprovi-
sion may be partly explained by poor provider
knowledge, providers’ entrenched beliefs that
this is what patients want, or their concerns
about the risks of withholding antibiotics. This
could be combated by preservice medical educa-
tion or professional development, including
training providers on recognizing cognitive
biases that may hinder evidence-based decision
making.”’

Other health system factors are also likely to be
relevant, including the culture of treatment
provision, financial incentives, absence of point-
of-care diagnostic tests, and lack of clinical audit
or systematic antimicrobial stewardship pro-
grams. Although providers in our study setting
did not have strong individual financial incen-
tives to prescribe unnecessary antibiotics, there
might be facility-level pressures from managers
to prescribe a certain volume of drugs, given
the fee-for-service model.”® Interventions to
tackle this could include strategic purchasing
arrangements with social health insurers, which
could refuse to reimburse providers for in-
appropriate antibiotic prescriptions, or govern-
ment regulation—for example, by requiring
medicines to be dispensed by independent
pharmacies. One year after the start of imple-
mentation of Tanzania’s National Action Plan
on Antimicrobial Resistance,” implementation
of stewardship activities was found to be low and
inconsistent across facilities.* Interventions are
thus likely required at the provider and health
system levels. A systematic review of behavioral
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interventions with health professionals in low-
and middle-income countries found that multi-
faceted interventions, including regulation as
well as provider education, were necessary to
have an impact on the prescription of unneces-
sary antibiotics.® A review of national action
plans in high-income countries also found that
systemic interventions such as antibiotic com-

mittees, clinical guidelines, and prescribing re-
strictions were effective at reducing antibiotic
prescriptions, whereas evidence for educational
interventions was mixed.*> Taken with this ex-
isting evidence, our findings suggest that
broader intervention is needed beyond patient
education to reduce unnecessary antibiotic pre-
scription in Tanzania. m
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7 Chapter 7: Provider effort and overprovision

7.1 Overview

In Chapter 6, | explored the association between patient knowledge and overprovision of antibiotics
for standardised patients (SPs) with symptoms of upper respiratory infection (URTI). One finding
was that providers exerted more effort, in terms of asking more history questions and carrying out
more physical exams, when SPs signalled knowledge of appropriate antibiotic use than when they

did not.

In Chapter 7, | explore provider effort in more detail. To understand the relationship between effort
and both correct care and overprovision, | focus on two SP cases —asthma and TB — where correct
care and overprovision are independent from each other. For the URTI and non-malarial febrile
iliness cases, the definition of correct care included not giving specified unnecessary medicines, so

overprovision and correct management could not be separated.

| use item response theory to develop a latent score of provider effort based on a checklist of
recommended history taking and physical exams; | then examine the association between this
effort score and correct care, overprovision, and the fees charged. The methods and results are
presented in the form of a paper manuscript, and additional details on the development of the
effort index is given in Appendix 12. The paper has not yet been submitted for publication. A cover

sheet with further details follows.
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7.2 Does increased provider effort improve quality of care? Evidence from a
standardised patient study on correct and unnecessary treatment

7.2.1  Abstract

Poor quality of care is a major public health concern around the world, including in low- and middle-
income countries. One aspect of poor quality which is rarely addressed in low- and middle-income
countries is overprovision, or unnecessary care. Increased provider effort, defined here as actions
taken in a consultation, has been shown to improve correct treatment in standardised patient
studies in several settings. The effect of effort on overprovision is less well understood; it is not
clear if providers who make more effort give more treatment overall, both correct and unnecessary,
or whether effort is associated with reduced unnecessary care. We explore the association

between effort and correct and unnecessary care, and the fees that a provider can demand.

Undercover standardised patients visited 227 private-for-profit and faith-based outpatient health
facilities in Tanzania, carrying out 454 visits and presenting symptoms of two cases: asthma and TB.
Standardised patients recorded the history questions asked and physical examinations carried out
by the provider, as well as laboratory tests ordered, treatments prescribed, and fees paid. The tests
and treatments were categorised as necessary or unnecessary. A measure of provider effort was
constructed using item response theory on the basis of a checklist of history taking questions and

physical exams completed by the provider.

15% of SPs received the correct care for their condition (an inhaler for asthma, and referral for
testing for TB). 74% received some kind of unnecessary care. Increased provider effort was
associated with increased likelihood of correct care, and decreased likelihood of giving unnecessary
care. Unnecessary care was more common at facilities where providers were paid a performance-
based bonus or share of revenue (rather than a fixed salary), but this association was attenuated
after adjusting for other facility characteristics. Providers who made more effort charged higher
fees, through the mechanism of higher consultation fees, rather than increased fees for labs tests

and drugs.

In line with similar studies, providers who made more effort were more likely to treat patients
correctly. A novel finding of this study is that they were also less likely to provide unnecessary care,
suggesting it is not simply a case of some providers doing “more of everything”, but that those who
do more in the consultation give more targeted care. Providers who made more effort,
independent of medical qualifications, charged higher prices, which suggests that effort is

rewarded by the market.
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7.2.2  Introduction

Expanding good quality healthcare, accessible to all, is a key part of the universal health coverage
agenda [1, 2]. However, quality of care has been shown to be severely lacking in many settings,
including in low- and middle-income countries (LMICs). There is widespread evidence of providers
making incorrect diagnoses of serious illnesses [3, 4], not carrying out the correct clinical
procedures [5, 6], and failing to prescribe the correct medications [7-9]. Poor quality of care has

been estimated to be responsible for 10-15% of all deaths in LMICs [10].

Poor quality of care around the world reflects both underprovision, the failure to use appropriate
and effective medical interventions, and overprovision, defined as medical services that are more
likely to cause harm than good [11, 12]. These two phenomena coexist, even within the same
patient [13], and tackling both is crucial to improving quality of care. While overprovision is often
framed as a concern in high income countries [14, 15], it can be overlooked when examining quality
of care in LMICs, where underprovision is widespread [12]. However, recent studies have found
substantial evidence of unnecessary tests and medications in LMIC settings [3, 6, 7, 16-19]. Tackling
overprovision should be a priority for health systems, as it is wasteful for the system and the

individual patient [20], and can cause harm to both patients [21] and public health [22].

In this paper, we study the relationship between provider effort as reflected by the number and
type of actions the provider takes in a consultation, such as asking questions about symptoms and
carrying out physical exams, in order to come to a diagnosis and decide on management [23] —and
quality of care, as measured by whether the correct management is given. While provider effort
could be conceptualised as a component of good quality care in itself, we treat it here as on the
pathway to providing correct management [24, 25]. Effort is likely to be a function of multiple
factors: workload, intrinsic motivation, clinical knowledge, and training in how to make a diagnosis.
At first glance, the relationship between effort and correct management may seem obvious: health
care providers who exert greater effort in applying their knowledge can be expected to deliver
better quality care. However, this relationship can be complicated by the fact that the health care
provider has better information on what care the patient needs than the patient herself, and the
patient cannot ascertain the quality of care given even after receiving it. This situation characterises
what economists refer to as a credence good [26] and it creates an opportunity for providers to
exploit the informational asymmetry, by either under- or overproviding health care. It is possible
that better skilled and more motivated health care providers may provide more clinically

unnecessary care, because they have more of an opportunity to exploit. This may be particularly
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the case in the private sector, where financial incentives to treat as many patients as possible, and

maximise profits, may undermine intrinsic motivation to provide good quality care.

From an empirical perspective, exploring these relationships is challenging because it is difficult to
establish whether the care received by a patient is correct or unnecessary, and because measuring
effort in a consultation is not straightforward. In recent years, standardised patients (SPs), who are
fieldworkers trained to visit health facilities and act as real patients, have been used to measure
quality of care in terms of both the effort exerted by the provider and whether correct management
was provided [27]. Such studies have generally found that consultations in which providers exert
more effort through longer consultations, asking more questions and doing more physical exams
are more likely to result in the SP receiving correct management [16, 17, 28, 29]. However, there
is limited evidence on whether those providers who make more effort are more or less likely to
provide unnecessary care. Understanding the relationship between effort and the quality of care,
and particularly unnecessary care, is key when it comes to choosing the type of policies and
interventions needed to improve quality of care: do we need to improve providers’ knowledge,
motivate them to exert more effort in a consultation, or change incentive structures to discourage

the provision of unnecessary care?

A further complication in understanding the incentives for exerting effort and providing quality care
are the different ways that private sector facilities charge patients for their care (even without
considering patients who are covered by public or private insurance, which adds further variation).
The most common model is to charge a relatively low registration or consultation fee when the
patient registers to see a clinician, which is a small proportion of the overall cost after individual
tests and drugs are charged for. Some facilities charge a substantial fee for the consultation,
perhaps signalling that the clinician’s time and expertise is the main value of the visit to the facility.
Others do not charge a consultation fee at all, either because the facility is not-for-profit and only
drugs are paid for, or because the clinician’s time is seen as ‘included’ in the final bill for drugs and
tests. To explore whether the market rewards and incentivises provider effort, we also examine
whether the effort exerted by the clinician is associated with the fees charged, in total and by

component.

In this paper, we examine the relationship between provider effort and both correct care and
unnecessary care in private health facilities in Tanzania, in order to explore the extent to which
under and over treatment are associated with provider effort. We further explore the relationship
between provider effort and fees charged for services to understand the reward mechanisms for

delivering good quality care.
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7.2.3  Methods
7.2.3.1 Study setting and participants

Data was collected in May-June 2018 as part of the endline survey of a randomised controlled trial
of the SafeCare quality improvement programme, described elsewhere [30]. 228 private-for-profit
and not-for-profit health facilities participated, location in rural and urban areas across 18 regions
of mainland Tanzania. The not-for-profit faith-based sector is closely tied to the public sector, often
staffed to some degree by government salaried health workers, and with some facilities receiving
funding from the church or government grants [31]. Faith-based facilities may provide free care for
certain conditions or to the poorest patients. The sample included dispensaries (the lowest level
of health facility, often staffed by a single clinical officer with three years of post-secondary clinical
training), health centres (a larger facility with more staff and which may admit patients) and

hospitals (which all have inpatient wards and usually have a fully qualified doctor on staff).

7.2.3.2 Standardised patient data collection

Standardised patients (SPs) are healthy fieldworkers, trained to present at health facilities acting as
real patients, and report a standardised set of symptoms and history to the clinician. Further detail
on SP protocols is given in the appendix. Written consent for SP visits was sought from the facility
manager, one to four months before the SP visits, without giving details of the presenting
conditions of SPs. Two SPs visited each of the health facilities, one presenting a case of asthma and
the other a case of suspected TB. During the consultation, they made an initial statement of their
presenting complaint, shown in Table 1. Further details of other symptoms and history (also shown
in Table 1) were only given if the clinician asked a relevant question. Two other SP cases (non-
malaria febrile illness, and upper respiratory tract infection) which were conducted at the same
time are not included in this analysis, as the definition of correct management included not giving

some aspect of unnecessary care [30], so the two concepts could not be examined separately.

Immediately after finishing a visit to a facility, SPs completed a debriefing questionnaire using ODK
Collect on mobile phones, reporting on history taking and physical exams carried out by the
clinician, laboratory tests ordered and their results, diagnosis given by the doctor, treatments
prescribed and dispensed, and any fees paid. SPs underwent laboratory tests including fingerprick
tests for malaria and provided urine samples if requested by the clinician, but refused venous blood
draws, sputum tests, X-rays and HIV tests (still recording them as ordered). They bought any drugs
prescribed but avoided any treatments which would be administered at the facility, such as

injections or drips. SPs paid for all services in cash. A supervisor verified forms at the end of each
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day, and collected and labelled any drugs bought. Drugs were checked against the form by the
study team at the end of fieldwork. A follow-up telephone survey with facility managers assessed

whether providers detected any SPs.

7.2.3.3 Measuring provider effort

In this study, provider effort is proxied by the actions taken by the provider during a consultation
with a patient in order to come to a decision on case management [23]: asking about symptoms
and probing for further details, taking a medical history including family history and social history if

relevant, and carrying out any appropriate physical examinations.

Provider effort was measured from a checklist of history taking and physical examinations. There
were 33 checklist items for the asthma case and 29 for the TB case. The checklist of history taking
and examinations was developed using Tanzanian Standard Treatment Guidelines [32] and in
consultation with a panel of expert pharmacists and clinicians. A method based on item response
theory (IRT), the details of which are described below, was used to construct a continuous measure
of effort for each case [33]. IRT allows each checklist item to vary in its difficulty and ability to
discriminate between providers, to create a measure which more accurately captures the amount

of effort exerted in the consultation than simply the proportion of checklist items completed.

Item response theory (IRT) assumes the existence of a latent variable, 8, in this case provider effort.
Whether or not the provider carries out each of the items on the checklist of history taking and
physical exams is assumed to be a function of this latent variable. IRT relies on four key

assumptions:

(1) Monotonicity: that as the latent trait score (provider effort) increases, the probability of
carrying out each checklist action also increases

(2) Unidimensionality: that checklist actions measure just one latent trait

(3) Independence: that the probability of carrying out one checklist action does not depend
on whether or not another action in the list was carried out

(4) Invariance: the probability of carrying out a given checklist action is the same for different

providers who have equal effort scores

The latent variable is modelled through an item characteristic curve (ICC) for the probability of
completing each checklist item as a function of the latent variable: the ICC for item i can be thought

of as P;(8). The ICC is modelled using a two-parameter logistic model, where the binary outcome
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is whether or not the item was completed, as a function of 8, and two parameters which can vary
by item, a; and b;:

1
PO = e

Parameter a; is the discrimination parameter, which is proportional to the maximum slope of the
ICC, and can be thought of as measuring the ability of item i to distinguish between values of 6.
Parameter b; is the difficulty parameter, and is equal to the value of 8 where the probability of

carrying out item i is 0.5.

The discrimination and difficulty parameters are estimated by multiplying the ICCs for every item i
together to produce a likelihood function, then fitting the model using maximum likelihood
estimation within Stata [34]. The distribution of 8 was estimated separately for TB and asthma
cases, based on the separate checklists, then standardised to produce effort scores with mean 0
and standard deviation 1. The frequency, discrimination and difficulty coefficients for each item are

presenting in the results section.

7.2.3.4 Outcomes

Details of the correct management of SPs are given in Table 7.1. Required drugs and lab tests come
from the Tanzanian Standard Treatment Guidelines [32] outlining how such patients should be
managed. Palliative drugs are those for which there is guidance or evidence that they are suitable
for managing symptoms associated with the condition, but giving them alone would not constitute
correct management. All drugs not categorised as required or palliative are deemed unnecessary.
Tests were defined as appropriate if they would give the provider useful information which would
change the management of the patient. Tests were classified as unnecessary otherwise. Further
details of unnecessary tests and drugs given to SPs in this sample have been published elsewhere
[7]. Quality of care is measured with two binary outcomes: correct management and unnecessary
care. Correct management was coded 1 if the SP was prescribed or ordered the required drugs and
tests (Table 7.1) and 0 otherwise. Unnecessary care was coded 1 if the SP was prescribed or ordered
any test not categorised as appropriate or any drug not categorised as required or palliative (Table
7.1). Correct management and unnecessary care are not mutually exclusive, and can occur within

the same SP visit.

Total fees for all services received were converted from Tanzanian shilling to US dollars using the
World Bank official exchange rate average for 2018 (2,263.78 TZ5=1.00 USD). Where available, a

breakdown of separate fees paid for consultation with the clinician, lab tests and drugs is reported.
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Table 7.1: Standardised patient (SP) case presentation and correct management

Case Initial Further details given if Required drugsand  Palliative Appropriate
presentation  probed tests drugs’ tests?

Asthma “I'have hada  Shortness of breath when Prescription of Other Byantag  Allergy tests,
problem with  moving furniture/cleaning. salbutamol or onists and ECG, HIV, X-
breathing, Wheezing and non- another beta-2 steroids, ray.
and last productive cough antagonist or antihistamines
night it throughout attack. Attacks steroid inhaler. , xanthines.
became at night for a year with
terrible” increasing frequency and

severity. Attacks brought
on by cleaning or physical
activity. Had coughing fits
as a child, and a sibling with
a similar problem.

TB “I'have hada  Productive cough for three ~ Order or refer for Cold and flu Complete
cough thatis  weeks, one week course of  sputum TB testing combinations,  blood count,
not getting amoxicillin without (including referral to  cough syrups, HIV, malaria,
better” improvement. Low grade a higher-level public ~ NSAIDs and X-ray, Widal.

fevers, chest pain, loss of health facility which ~ paracetamol.

appetite, weight loss, night
sweats.

could test for TB,
even if testing was
not mentioned).

"Drugs which are suitable for managing symptoms associated with the condition
2Tests which may give the provider useful information in planning management of the patient

7.2.3.5  Analytical approach

After calculating the provider effort score, we used multivariate linear regression to identify factors
associated with provider effort. We adjusted for SP fixed effects, SP case type and intervention arm,
and included the following factors of interest: gender of provider, the proportion of outpatient
clinicians who were doctors with medical degrees (as opposed to a lower cadre such as clinical
officer), and whether outpatient clinicians in the facility were paid a fixed salary only or some sort
of bonus or other incentive, level (hospital, health centre, or dispensary), location (urban, peri-
urban, or rural), whether the facility was for-profit or not-for-profit, and insurance empanelment,

proxied by whether the facility had any revenue from private or public insurance funds.

We used modified Poisson regression models to estimate the relationship between provider effort
and quality of care. We used two separate models for two quality of care outcomes: correct
management, and unnecessary care. We then took three approaches to modelling: Model (1), the
base model, included effort, SP fixed effects, SP case type (asthma or TB) and SafeCare invention
arm. This was to estimate the effect of effort without adjustment. Model (2) additionally included
characteristics related to the provider, their skill level and their incentives. These variables were
gender of provider, provider payment mechanism and provider qualifications. Finally, model (3)

added wider characteristics of the facility: level, location, profit status and insurance empanelment.
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The relationship between effort and total fees paid was estimated using linear regression models,
with three modelling approaches as described above. To further understand the determinants of

fees paid, separate models were used to estimate consultation fees, lab fees and drugs fees.

7.2.4  Results

All 228 facilities which were open at the time of seeking consent agreed to visits from SPs. Of these,
one facility was only open to staff who worked at a private organisation and so SPs could not be
sent. All 227 remaining facilities received a visit from an SP presenting the asthma case and an SP
presenting the TB case, and their characteristics are given in Table 7.2 . Most facilities (55%) were
dispensaries, the lowest level in the Tanzanian health system, 30% were health centres and 15%
were hospitals. Numbers of for-profit and not-for-profit facilities were roughly equal (44% vs 56%).
42% of facilities were in rural areas, and the rest were either urban or peri-urban. The majority of
the facilities (81%) paid their outpatient clinicians with a fixed salary only, with only 19% also paying
some sort of bonus based on a target for volume or revenue, or a share of revenue. 19% of facilities
had a fully qualified doctor working in the outpatient department at the time of seeking consent,
with the rest only having a lower cadre of clinician, such as assistant medical officer or clinical
officer, available. 35% of facilities reported no income from private insurance companies or
national insurance funds in the three months preceding the survey. Of the 454 consultations, 24%

were with female clinicians.

Provider completion of checklist items was low for both SP types. An average of 10.5 recommended
history taking questions and physical exams were done in each consultation, around one third of
total recommended actions (there were 29 recommended actions for TB and 33 for asthma). The
frequency of each item, and its discrimination and difficulty coefficients (and p-values for
coefficients being non-zero) are given in Table 7.3. For asthma, the actions completed most
frequently were asking age (86%), about the nature or type of breathing difficulty (79%) and
whether the SP had chest pain (72%). All other actions were completed in less than 70% of
consultations. The least frequently completed actions, carried out in less than 1% of consultations,
were asking about recent weight loss, if the SP was breathless at rest during attacks, and what
distance they could walk during attacks. In the IRT analysis, items with high discrimination
coefficients which were significant at the 5% level included asking if the SP had eaten any new food,
about the circumstances of their attack and the time of day of their symptoms. Items with high
difficulty coefficients which were significant at the 5% level included examining the throat, and

asking about recent weight loss or if the SP was breathless at rest during attacks.
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Table 7.2: Facility and provider characteristics

Facility characteristics (n=227) %
Level
Dispensary 55.1
Health centre 30.0
Hospital 15.0
Ownership type
Private for profit 43.6
Private not for profit 56.4
Urbanisation
Urban 30.8
Peri urban 26.9
Rural 423
Payment of outpatient clinicians
Fixed salary only 81.1
Bonus or payment based on volume or revenue 18.9

Proportion of doctors/medical officers among three highest qualified
outpatient staff

0/3 80.7

1/3 16.3

2/3 2.2

3/3 0.9
Insurance empanelment

Has insurance income 65.2

No insurance income 34.8

Provider characteristics (n=454)
Sex

Male 76.0
Female 24.0

For TB, the actions completed most frequently were asking age (97%), about the duration or date
of onset of coughing (90%) and whether cough produced mucus or sputum (81%). All other actions
were completed in less than 81% of consultations. The least frequently completed actions, carried
out in less than 5% of consultations, were asking about whether the SP was a smoker, drank alcohol
or had diabetes. In the IRT analysis, items with the highest discrimination coefficients included
asking if the SP had anyone in their family with TB or a persistent cough, or contact with anyone
else with TB. Iltems with high difficulty coefficients which were significant at the 5% level included
asking about loss of appetite, wheezing, or if anyone in the family had a persistent cough. For both
asthma and TB, graphs showing the item characteristic curves for the items with the lowest, median
and highest difficulty and discrimination are given in the appendix, along with the test characteristic

curves showing the relationship between IRT score and number of items completed.
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Table 7.3: Effort score construction

Asthma TB
Item Frequency | Discrimination Difficulty Frequency | Discrimination Difficulty

(%) Coefficient | p Coefficient | p (%) Coefficient | p Coefficient | p
Physical exams (both cases)
Throat examined 4.4 0.80 0.056 4.21 0.027 8.0 0.31 0.268 7.91 0.256
Pulse taken 33.9 0.49 0.010 1.43 0.014 25.7 0.28 0.118 3.86 0.115
Blood pressure taken 55.5 0.60 0.002 -0.39 0.134 37.2 0.39 0.02 1.39 0.037
Temperature taken with thermometer 19.4 0.31 0.138 4.69 0.129 29.2 0.24 0.155 3.71 0.156
Listened to chest with stethoscope 51.1 0.05 0.760 -0.92 0.822 43.8 0.10 0.512 2.50 0.534
Symptoms (both cases)
Time of day of symptoms 39.2 1.33 <0.001 | 0.45 0.002 30.5 0.82 <0.001 | 1.14 <0.001
Any wheezing 31.3 0.56 0.004 1.51 0.005 5.3 1.88 <0.001 | 2.22 <0.001
Recent weight loss 0.9 2.06 0.106 3.18 0.003 22.6 1.37 <0.001 | 1.20 <0.001
Night sweats 7.0 1.06 0.005 2.84 <0.001 | 46.5 2.09 <0.001 | 0.13 0.244
Coughing up mucus/sputum 32.2 0.76 <0.001 | 1.11 0.001 80.5 1.96 <0.001 | -1.15 <0.001
Chest pain 71.8 1.08 <0.001 | -1.06 <0.001 | 53.5 0.76 <0.001 | -0.21 0.305
Fevers 46.3 0.18 0.250 0.83 0.417 73.5 1.49 <0.001 | -0.95 <0.001
Other history (both cases)
Previous careseeking /medication 52.0 0.55 0.002 -0.15 0.562 77.4 0.70 0.002 -1.95 0.001
Smoker 8.8 1.08 0.003 2.57 <0.001 | 49 0.50 0.166 6.21 0.141
Age 86.3 0.16 0.471 -11.37 0.468 97.3 0.45 0.345 -8.30 0.323
Occupation 37.0 0.29 0.078 1.85 0.097 28.3 0.31 0.072 3.07 0.072
Symptoms (asthma)
Breathless at rest during attack 0.9 2.03 0.083 321 0.002
What distance can you walk during an attack 0.4 0.27 0.817 20.07 0.815
Keeps awake at night 2.2 0.85 0.137 4.86 0.084
Circumstances of recent attack/ what were you doing 48.5 1.41 <0.001 | 0.07 0.602
Length of attack 30.4 1.09 <0.001 | 0.94 <0.001
Frequency of attacks 48.5 0.53 0.003 0.13 0.640
Shortness of breath constant or episodic 35.2 0.71 <0.001 | 0.95 0.002
Any triggers for attacks 34.4 0.79 <0.001 | 0.93 0.001
Any previous attacks 31.3 0.89 <0.001 | 1.03 <0.001
Type of breathing difficulty 79.3 0.66 0.003 -2.25 0.001
Date of onset of attacks 33.0 0.60 0.002 1.27 0.003
Does anything improve attack/how to cope 26.4 0.90 <0.001 | 1.33 <0.001
Other history (asthma)
Allergies 16.7 1.06 <0.001 | 1.82 <0.001
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Childhood asthma or similar attacks 8.8 0.92 0.005 2.90 0.001
Family history of asthma 40.5 0.99 <0.001 | 0.47 0.009
Asthmatic/previous diagnosis of asthma 67.8 0.62 0.001 -1.30 0.002
Any new/unusual foods 8.8 2.16 <0.001 | 1.74 <0.001

Symptoms (TB)

Duration/onset of coughing 89.8 1.31 <0.001 | -2.13 <0.001
Blood in mucus/sputum 26.1 1.05 <0.001 | 1.21 <0.001
Loss of appetite 14.1 0.80 0.001 2.51 <0.001
Breathing difficulty /shortness of breath 23.9 0.92 <0.001 | 1.47 <0.001
Other history (TB)

Contact with anyone with TB 15.9 3.28 <0.001 | 1.13 <0.001
Previous TB 11.9 2.31 <0.001 | 1.47 <0.001
Anyone in family with TB 13.3 2.63 <0.001 | 1.34 <0.001
Anyone in family with persistent cough 6.6 2.68 <0.001 | 1.80 <0.001
Drinker 3.5 -0.02 0.955 -144.78 0.955
Diabetic 1.3 0.63 0.342 7.15 0.304
HIV status 21.2 1.03 <0.001 | 1.53 <0.001
Type/name of medication taken 72.6 0.67 0.002 -1.60 0.001
Course length /duration of taking medication 48.2 0.62 0.001 0.13 0.592
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Table 7.4 presents the results of regression analysis to identify factors associated with provider
effort score. Consultation at facilities with at least three doctors on the outpatient staff had an
effort score 0.72 standard deviations higher than those without any doctors (p=0.007).
Consultations at hospitals had an effort score 0.39 standard deviations higher than those at
dispensaries (0.008), and those at health centres were 0.23 standard deviations higher than those

at dispensaries (p=0.046).

Table 7.4: Factors associated with provider effort

Factor Effort IRT score (in standard deviations)
Female provider 0.14 (-0.06 —0.34), p=0.176

Bonus (vs fixed salary) 0.03 (-0.20—0.26), p=0.817

% of 3 most qualified clinicians who are doctors 0.72 (0.20—-1.23), p=0.007

Hospital (vs dispensary) 0.39 (0.01 - 0.67), p=0.008

Health centre (vs dispensary) 0.23 (0.00 — 0.45), p=0.046

For profit -0.00 (-0.24 - 0.23), p=0.992
Peri-urban (vs rural) -0.06 (-0.30-0.17), p=0.589

Urban (vs rural) 0.16 (0.08 — 0.40), p=0.184

Insurance empanelment -0.02 (0.84 —2.86), p=0.851

Coefficients are from a multivariate linear regression model adjusting for SP fixed effects, SP case and SafeCare
intervention arm as well as all factors listed

Only 15% of SPs received the correct management for their condition; this was 25% among the TB
cases and just 6% among the asthma cases (Table 7.5). Around three quarters (74% of all SPs),
received some unnecessary care: 86% of TB SPs and 62% of asthma SPs. The mean fee paid by TB
SPswas USD 4.97, compared to USD 3.76 by asthma SPs. This difference seems to be almost entirely
due to higher costs for drugs paid by TB SPs (USD 3.40 vs USD 2.10), with drug costs representing
over two thirds of the total cost of TB consultations, compared to just over a half of the total costs
of asthma consultations. Mean expenditure on consultation fees (USD 1.30) and lab tests (USD

0.30) were similar across the two conditions.

Table 7.5: Consultation outcomes, effort, and fees paid

Asthma mean (sd) | TB mean (sd) All mean (sd)
QOutcome of consultation
Correct management (n=454) 0.06 (0.23) 0.25(0.43) 0.15(0.36)
Unnecessary care (n=454) 0.62 (0.49) 0.86 (0.34) 0.74 (0.44)
Provider effort
Number of checklist items carried out (n=453)" 10.91 (4.23) 10.13 (4.07) 10.52 (4.16)
Proportion of checklist terms carried out (n=453) 0.33(0.13) 0.35(0.14) 0.34(0.13)
Fees paid
Total fee USD (n=453) 3.76 (3.14) 4.97 (3.56) 4.36 (3.40)
Consultation fee (n=427) 1.31(1.89) 1.30(1.64) 1.30(1.78)
Diagnostic tests fees (n=448) 0.29 (0.89) 0.31(0.76) 0.30(0.83)
Medicines fees (n=427) 2.10(2.20) 3.40(2.90) 2.72 (2.63)
"Target number of checklist items was 33 for asthma and 29 for TB
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There was strong evidence that increased effort was associated with providing correct care (Table
7.6), with a one standard deviation increase in IRT score associated with a near doubling in relative
risk (RR) of receiving correct management (RR=1.81, p<0.001), and a reduction in the risk of
providing unnecessary care by 8% (RR=0.92, p=0.002). The magnitude and direction of these

relationships remained similar in models (2) and (3), when adjusting for provider and facility

characteristics.

Table 7.6: Effort and quality outcomes

Correct management

Any unnecessary care

Relative risk

Relative risk

Base model

IRT effort

1.81 (1.43 - 2.30), p<0.001

0.92 (0.87-0.97), p=0.002

Base model + provider characteristics

IRT effort

1.80 (1.42 - 2.30), p<0.001

0.92 (0.87-0.97), p =0.003

HCW female

1.74 (1.16 - 2.62) p=0.007

0.91 (0.80—1.04), p=0.166

Bonus (vs fixed salary)

1.41(0.85 — 2.33), p=0.182

% of clinicians doctors

1.61 (0.54 — 4.86), p=0.394

(
(
1.14 (1.01 — 1.29), p=0.030
0.86 (0.63 — 1.17) p=0.332

Base model + provider characteristics +
facility characteristics

IRT effort

1.87 (1.47 - 2.38), p<0.001

0.93 (0.88 - 0.98), p =0.009

HCW female

1.58 (1.06 — 2.36) p=0.026

0.90 (0.79-1.03), p=0.138

Bonus (vs fixed salary)

1.58(0.94 - 2.67), p=0.083

(
(
1.14 (1.00 - 1.30), p=0.059
(
(

% of clinicians doctors 1.39 (0.48 — 4.03), p=0.548 0.83 (0.60 — 1.14) p=0.247
Hospital (vs dispensary) 1.35(0.75 - 2.43), p=0.314 0.91 (0.75 - 1.10), p=0.325
Health centre (vs dispensary) 1.26 (0.78 — 2.05), 0.348 1.03 (0.90-1.17), p=0.704
For profit (vs not for profit) 0.52 (0.29 - 0.94), p=0.029 1.03 (0.90 - 1.19), p=0.649
Peri-urban (vs rural) 1.86(1.12 —3.10), p=0.017 1.08 0.93 - 1.26), p=0.290
Urban (vs rural) 1.09 (0.62 - 1.91), p=0.761 0.99(0.85 — 1.16), p=0.944

Insurance empanelment

1.55(0.84 — 2.86), p=0.159

1.00 (0.88 — 1.14), p=0.991

Relative risks are from modified Poisson regression models. Base model includes adjustment for SP fixed effects,
SP case and SafeCare intervention arm

Female clinicians were over 50% more likely to correctly manage SPs than male clinicians (RR=1.58,
p=0.026), despite not exerting any more effort in the consultation. However, provider gender had
no impact on the likelihood of unnecessary care. There was some evidence that SPs visiting facilities
where outpatient providers were paid a bonus or share of revenue were more likely to receive
correct management (RR=1.58, p=0.083) and unnecessary care (RR=1.14, p=0.059), than at
facilities which paid a fixed salary. There was no evidence of a relationship between the

qualifications of providers at the facility and either outcome.

Compared to not-for-profit facilities, for-profit facilities were about half as likely to provide correct
care (RR=0.52, p=0.029), but there was no relationship between profit status and providing
unnecessary care. Peri-urban facilities were nearly twice as likely as rural ones to correctly manage

SPs (RR=1.86, p=0.017), but the same increase was not observed in urban facilities, and there was
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no relationship with unnecessary care. The level of facility (dispensary, health centre or hospital)

and insurance empanelment did not impact either outcome.

Table 7.7: Effort and fees paid

p=0.003

p<0.001

p=0.180

Base model Total fee (n=452) Consultation fee Labs fee (n=447) Drugs fee (n=426)
(n=426)
IRT effort 0.51(0.18-0.55), | 0.37(0.18-0.55), | 0.06(-0.03-0.14), | 0.08(-0.19 —0.34),

p=0.563

Base model + provider
characteristics

IRT effort 0.36 (0.04 - 0.68), 0.24 (0.07 -0.41), 0.05 (-0.03-0.14), | 0.07 (-0.19-0.34),
p=0.027 p=0.006 p=0.209 p=0.591

Female provider -0.29 (-0.98-0.40) | 0.16(-0.20—0.53), | -0.03(-0.22-0.15), | -0.45(-1.02-0.12),
p=0.408 p=0.376 p=0.708 p=0.122=1

Bonus (vs fixed salary) 2.09 (1.34-2.84), 0.78 (0.39-1.17), 0.35(0.16 —0.55), 0.96 (0.35-1.57),
p<0.001 p<0.001 p<0.001 p=0.002

% of clinicians doctors 4.31(2.63-5.99), 3.90(3.03-4.77) -0.02 (-0.47-0.42), | 0.25(-1.12-1.62),
p<0.001 p<0.001 p=0.917 p=0.4716

Base model + provider
characteristics + facility
characteristics

IRT effort 0.30(-0.01-0.62), | 0.15(-0.10-0.32), | 0.05(-0.04-0.14), | 0.11(-0.15-0.38),
p=0.057 p=0.066 p=0.267 p=0.403

HCW female -0.07 (-0.74-0.60) | 0.25(-0.10-0.60), | -0.03(-0.22-0.15), | -0.34(-0.90-0.23),
p=0.844 p=0.162 p=0.717 p=0.244

Bonus (vs fixed salary) 1.50 (0.74 —-2.26), 0.45 (0.06 - 0.84), 0.32(0.11-0.52), 0.71(0.07 - 1.34),
p<0.001 p=0.024 p=0.003 p=0.029

% of clinicians doctors 3.18 (1.47 = 4.90), 3.28(2.39-4.16), -0.13 (-0.60-0.34), | -0.20(-1.63 —1.23),
p<0.001 p<0.001 p=0.659 p=0.782

Hospital (vs dispensary) 1.29(0.34-2.24), 1.14 (0.64-01.64), | 0.09 (-0.18 -0.35), | -0.09 (-0.72-0.89),
p=0.008 p<0.001 p=0.517 p=0.834

Health centre (vs dispensary) 0.58 (-0.16—-1.31), | 0.53(0.14-0.92), 0.22 (0.01-0.42), 0.01 (-0.62 —0.63),
p=0.122 p=0.008 p=0.035 p=0.834

For profit 1.68 (0.90 — 2.45), 0.74 (0.33 -1.15), 0.16 (-0.05-0.37), | 0.95(0.29-1.61),
p<0.001 p<0.001 p=0.136 p=0.005

Peri-urban (vs rural) 0.25(-0.53-1.03), | -0.10(-0.51-0.31), | 0.01(-0.20-0.23), | 0.42(-0.23-1.08),
p=0.529 p=0.626 p=0.894 p=0.206

Urban (vs rural) 1.05 (0.26 — 1.84), 0.54 (0.13 -0.95), 0.03 (-0.18 -0.25), | 0.47 (-0.20—-1.13),
p=0.010 p=0.010 p=0.771 p=0.167

Insurance empanelment

0.29 (-0.42 — 1.00),
p=0.420

0.42 (0.04—0.79),
p=0.029

0.01(-0.21-0.18),
p=0.902

-0.10 (-0.70 - 0.50),
p=0.750

intervention arm

Coefficients are from linear regression models. Base model includes adjustment for SP fixed effects, SP case and SafeCare

Provider effort was associated with higher total fees, with an increase of USD 0.51 in fees paid per

one standard deviation increase in effort IRT score (p=0.003, Table 7.7). Most of this increase was

explained by higher consultation fees, which had an increase of USD 0.37 for each standard

deviation increase in effort IRT score (p<0.001). There was no evidence of an association between

effort and lab or drug fees. When adjusting for provider and facility characteristics, the effect of

effort on fees was somewhat attenuated, with a one standard deviation increase in effort
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associated with a USD 0.30 increase in the overall fee (p=0.057), and a USD 0.15 increase in the

consultation fee (p=0.016).

Bonus or revenue-based payments for outpatient clinicians increased mean fees by USD 1.50
(p<0.001), and this acted jointly through increases in the consultation fee (USD 0.45, p=0.024), lab
fee (USD 0.32, p=0.003) and drug fee (USD 0.71, p=0.029). Mean fees were USD 1.68 higher in for-
profit than not-for-profit facilities (p<0.001), and this acted through both increases in the
consultation fee (USD 0.74 p=0<0.001) and drug fee (USD 0.95, p=0.005).

Fees at facilities with at least three doctors on the outpatient staff were USD 3.18 higher than those
without any doctors (p<0.001), and this acted solely through the consultation fee, which was USD
3.28 higher (p<0.001). Hospitals charged an average of USD 1.29 more in fees than dispensaries
(p=0.008), again driven by the consultation fee, which was USD 1.14 higher (p<0.001). Health
centres charged higher consultation fees (USD 0.53, p=0.028) and lab fees (USD 0.22, p=0.035) than
dispensaries, but there was little evidence that this increased fees overall (USD 0.58, p=0.122). Fees
were higher in urban than rural facilities (USD 1.05, p=0.010) and this seemed to act though the
consultation fee (USD 0.54, p=0.010). Insurance empanelment was associated with higher
consultation fees (USD 0.42, p=0.003), but there was little evidence that this increased fees overall

(USD 0.29, p=0.420)

7.2.5 Discussion

Only 1 in 18 asthma SPs received the correct management (prescription of a suitable inhaler) and
only 1 in 4 TB SPs were correctly referred for testing. Unnecessary care was widespread: three-
quarters of all SPs received at least one unnecessary drug or test. In general, provider effort was
low, with clinicians carrying out around one third of recommended checklist items. Increased effort
in the consultation was strongly associated not only with an increased likelihood of providing the
correct care, but also with a decrease in the chances of giving unnecessary care. This suggests that
providers who exert more effort are not simply providing ‘more of everything’ but that perhaps
they are being more precise in their diagnosis, with the increased history taking and physical exams

enabling them to avoid providing unnecessary care.

Provider effort played an important role in good quality care even after controlling for facility and
provider characteristics. The qualification level of outpatient staff was not an independent
predictor of either quality of care outcome in the multivariate model, when controlling for provider
effort, but it was strongly correlated with provider effort itself. Effort may be a mediator on the

pathway between qualification level: it may be through exerting greater effort that higher qualified
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providers are able to deliver better quality of care Looking at other factors related to clinicians
themselves, female providers were significantly more likely to correctly manage SPs, but no less
likely to give unnecessary care. However, there was no association between provider gender and
effort. Provider payment mechanism was also important: those working at facilities where they
were paid a bonus or share of revenue were more likely to provide unnecessary care than at
facilities which paid a fixed salary. This suggests that provider payment mechanisms with financial
incentives may in fact be detrimental to patient care, increasing the likelihood of unnecessary care
without increasing the likelihood of correct care, and points towards financial motivation being a

potential driver for unnecessary care.

The two facility characteristics which were associated with quality of care were facility profit status
and location. For-profit facilities were much less likely to provider correct care, though no more
likely to provide unnecessary care. At first glance, this runs contrary to assumptions about profit-
making facilities: there is no clear reason for profit to incentivise poor care, unless it is through
providing more unnecessary care. However, it is worth noting that correct management of TB was
ordering a sputum test, or referring to a facility which could do a sputum test. Many small facilities
do not have the capacity to do the test, so for for-profit facilities a referral would mean losing the
income generated from treating the patient otherwise. Peri-urban facilities were more likely than
those in rural areas to correctly manage SPs, but the same effect was not observed among urban

facilities, or on the unnecessary care outcome.

Factors associated with fees fell broadly into two groups: factors which increased the fees charged
through the mechanism of a higher consultation fee only, without any increase in fees for tests or
drugs prescribed, and factors which were associated with higher consultation, lab and drug fees.
Factors associated with an increased consultation fee seemed to be related to skill and level: more
effort, more outpatient clinicians being fully qualified doctors, hospitals and health centres (vs
dispensaries) and urban facilities compared to rural ones. This may be a case of more skilful
providers signalling their higher quality of care through the fee for the initial consultation, or that
those which charge a substantial consultation fee feel the need to justify it through exerting more
effort, or are incentivised to do so (since effort is still a significant predictor of consultation fee after
adjusting for facility characteristics). An SP study using cases of absent children with diarrhoea or
pneumonia in rural India also found that providers who made more effort (measured through both
number of questions asked and length of consultation) demanded higher prices [35]. Other work
in India had identified that providers in wealthier areas (where it assumed they can charge higher

fees) exerted more effort in consultations [23].
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The characteristics associated with higher consultation, lab and drugs fees were profit status and
provider payment mechanism. In line with expectations, fees are higher at for-profit facilities and
those which pay their outpatient clinicians a share of revenue or bonus, rather than a fixed salary.
This may be the result of both higher fixed prices and the incentive to sell additional unnecessary

tests and drugs.

The use of SPs has a number of strengths. Unlike record extraction, which relies on only the
information recorded by a provider, we know exactly what care is and is not required for the SP, so
correct and unnecessary care can be measured precisely and directly. We are also able to measure
effort through recording whether history questions relevant to the condition were asked, whereas
a medical record may only contain a brief summary of the information gathered, not the full list of
questions asked. Using standardised patients removes the risk of case-mix and patient-mix bias, as
all providers deal with the same comparable condition. Compared to direct observation, it removes
the Hawthorne effect, whereby providers alter their behaviour because they know that they are

being observed, and compared to patient exit interview it removes recall bias.

The study also has limitations. There are only a limited number of cases that are feasible for SPs to
portray, so we cannot capture the general experience of adult outpatients (let alone inpatients or
children) in this type of study. For safety reasons, our SPs did not do all recommended tests or buy
certain types of drugs (such as injections) which may both have reduced the overall fees payable as
well as affected the provider’s ability to make a diagnosis (though cases were designed such that
tests were not required to make the correct diagnosis and provide correct management). This study
was conducted only in private health facilities, and findings are unlikely to be generalizable to the
public sector due to the different incentives at play. However, the private sector plays an important
role in the Tanzanian health system: 30% of Tanzanian health facilities are private, and 31% of
health expenditure in facilities is in the private sector, as is approximately 27-30% of outpatient
care-seeking [36]. In 39 of Tanzania’s 169 districts, there is no government district hospital, so a
private not-for-profit facility acts as a designated district hospital. These facilities tend to be closely
linked to government, with significant government funding; 44% of our study facilities reported

having at least one member of staff paid by the government.

When interpreting the results of the study, the limitations of our methods for measuring provider
effort must also be taken into account. Effort is operationalised as a function of questions and
physical exams in the consultation, but this is an imperfect and indirect proxy measure. The
measure will almost certainly also be a function of the provider’s skill and knowledge: a provider

must first recognise the possibility of a TB infection before going on to ask about family history of
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TB or contact with TB patients. In this case, it could be argued that the greater effort being exerted
may not be leading to an increased chance of the correct management (TB testing), but is simply
correlated with it, as both are associated with a third variable: the provider recognising a classic
case of suspected TB. The effort measure also cannot take account of how well actions are carried
out: a provider who takes several minutes to listen carefully to breathing on the front and back of
the chest is rated the same as one who listens only briefly without paying much attention. Lab tests
were not included as part of provider effort, as they are carried out by other technicians, and in the
case of TB form part of the correct management outcome, but it could be argued that they should
be, as testing, and the provider’s interpretation of test results, is an important stage in coming to a

diagnosis.

Our findings are in line with other SP studies in India (rural Madhya Pradesh [17] and West Bengal
[16], and urban Mumbai, Patna & Delhi [29]), China [29] and Senegal [28], which have shown that
when providers make more effort, they are more likely to provide correct care. Most of those
studies were among private providers only, except the one set in China which included only public
providers and in Madhya Pradesh which included both. The only study we have identified where
effort did not predict correct management was in Kenya [37], where the result was driven by
providers correctly referring TB SPs for testing despite asking very few questions [29]. The authors
of that study suggest that effort does not improve management in that setting because of clear
protocols to refer patients with persistent cough for TB testing, in contrast to our findings that
effort in the consultation was important for correct management. In the Kenyan study, 50% of TB
SPs were correctly referred, and were asked an average of 42% of the recommended nine history
guestions (a mean of 3.8 questions) [37], whereas we observed correct referral of only 25%, but a
mean of 10.1 checklist items completed. This suggests that the role of effort may be less important
than training, messaging and protocols for providers. The difference may also be explained by

sector: the Kenyan study included both public and private providers.

There is mixed evidence on whether provider effort is protective against unnecessary care. Two SPs
studies in rural India found no association between effort and unnecessary treatment, despite
effort predicting correct management [16, 17]. Another study among public and private doctors in
Delhi found that providers who made more effort prescribed more drugs, though no attempt was
made to classify them as unnecessary [23]. However, an SP study in China found that increased
effort was associated with reduced use of unnecessary antibiotics [18], more in line with our own
findings, with the authors suggesting diagnostic uncertainty as a key driver of inappropriate

antibiotic use. The variation in results across settings suggests the reasons behind the provision of
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unnecessary care are context-specific, and may not be able to be tackled with the same tools in

different places.

In terms of policy, our study along with some others suggest that interventions to encourage
providers to exert more effort will both increase correct care and reduce unnecessary care, allowing
the health system to operate more efficiently. One way to do this is through training: a randomized
controlled trial of a training programme for informal providers in India found a positive effect on
effort after nine months (though in this study, increased effort did not decrease unnecessary care)
[16]. However, this kind of training may need to be carefully targeted at individual providers; a
randomized controlled trial of a broader facility level quality improvement programme in Tanzania

did not increase provider effort, or improve correct management [30].

To reduce unnecessary care and inflated fees, addressing payment structures and provider
incentives may be more important than training. Facilities could be mandated to pay providers only
using a fixed salary, with bonuses based on facility profits or volume of patients outlawed by
regulatory mechanisms. However, this would not address incentives where the provider is also the
owner of the business. Further steps could include a requirement that all prescribed medicines are
dispensed by an independent pharmacy, or diagnostic tests carried out by independent labs,
though more intensive regulatory intervention would be required to ensure compliance. Given the
expansion of social health insurance programmes, strategic purchasing arrangements by private or
public insurers, such as capitation or reimbursement based on diagnostic related groups, may play

an important role in preventing unnecessary care in the future.
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8 Chapter 8: Discussion

8.1 Introduction

In this thesis, | aimed to develop the conceptualisation and measurement of the overprovision of
healthcare in low- and middle-income countries (LMICs), setting the research in the Tanzanian
private healthcare sector. In this final chapter, | will summarise my findings with respect to the
objectives laid out in the introduction and interpret the findings in the context of the published
literature, discuss the strengths and limitations of the work, and propose avenues for future

research and implications for policy.

8.2 Summary of findings

8.2.1 Objective 1: To develop and implement standardised patient cases to measure
quality of care in Tanzanian private health facilities

In the paper in Chapter 3, | summarise the findings of a review of the use of standardised patients
(SPs) to measure quality of care in clinical settings in LMICs, which formed the foundation for
choosing the cases used in this thesis. | identified 45 studies and 17 different presenting conditions
in the literature published to December 2016. In almost half of the studies the presenting condition
was a family planning client. Based on the presenting conditions identified in the literature and
common conditions reported by study facilities, | compiled a list of potential SP cases and, as
described in Chapter 4, evaluated them against six criteria. Some criteria concerned suitability to
setting (could the condition be feasibly recognised and treated in study facilities, and would the
service be available in every study facility?), others were related to practicality and safety of
fieldwork (could the symptoms be falsified, would fieldworkers be exposed to unnecessary risks?)
and some about the validity of the case for measuring quality of care (was there evidence for
defining correct management, does the condition have clinical or public health significance). These
criteria were then expanded into the ten questions for assessing suitability presented in the paper

in Chapter 3.

Cases of asthma, non-malarial febrile iliness (NMFI), tuberculosis (TB), and upper respiratory tract
infection (URTI) were identified as the most suitable for the study at the end of this process.
Through reviews of existing tools, and a careful process of extensive consultation and piloting, as
described in Chapter 4, | developed scripts for these cases which would be feasible and realistic to
carry out in Tanzanian private health facilities. | oversaw the rigorous implementation of fieldwork

with protocols to ensure safety and validity, including an SP detection survey.
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8.2.2 Objective 2: To develop a framework for understanding the potential harms of
overprovision

My framework to conceptualize the harms of overprovision is presented in the co-authored paper
in Chapter 5. | argue that overprovision can be thought of as having three main types of harm:
economic, clinical, and public health. Within these types, harms can take different forms. Economic
harms can include inefficiency in publicly funded health systems, as well as catastrophic costs and
opportunity costs to individual patients and their households. Clinical harms may include both
physical side effects and mental health consequences such as the anxiety associated with false-
positive results. Harms to public health include not only the evolution of pathogens resistant to
current antimicrobial therapies, but the misuse of diagnostic tests which could provide false

reassurance and lead to high-risk behaviour that could impact on others.

Within Chapter 5 | also present a set of outcomes based on this framework. All overprovision can
be argued to have some opportunity cost, so outcomes related to economic harms were any
unnecessary care, unnecessary tests, and unnecessary drugs. Public health harm outcomes were
unnecessary antibiotics, unnecessary antimalarials, prescription of multiple antibiotics and
prescription of antibiotics on WHO Watch or Reserve list for enhanced stewardship [1]. A single
clinical harm outcome encompassed any drug or test offered with potential to cause harm to the

patient, including ordering IV fluids, which presented a risk in terms of iatrogenic infection.

8.2.3 Objective 3: To measure the prevalence of types of overprovision in the Tanzanian
private sector, and compare prevalence by facility characteristics

In Chapter 5, using the outcomes described above, | estimate the prevalence of the different types
of overprovision in Tanzanian private health facilities in relation to my four SP cases. There was
unnecessary care in 81.4% of SP visits, ranging from 61.2% of asthma visits to 97.8% of URTI visits.
There was overprovision harmful to public health (unnecessary antimalarials or antibiotics) in
67.3% of visits: up to 91.6% of URTI visits, and lowest at 41.0% in asthma visits. Overprovision with
potential clinical harm to the patient occurred in 6.2% of visits, ranging from 0.4% of URTI visits to

15.0% of TB visits.

Univariate analysis of the relationship between profit status of the facility and overprovision
suggested that for-profit facilities were more likely than their not-for-profit counterparts to provide
unnecessary care falling into the public health (OR= 1.64, 95% Cl: 1.13-2.37) or clinical harm
domains (OR= 1.92, 95% ClI: 0.97-3.80) but no more likely to provide unnecessary care overall
(OR=1.25, 95%5Cl: 1.85). Multivariate analysis, additionally adjusting for facility location (urban,

peri-urban or rural) and level (dispensary or health centre), did not identify any of these factors as
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being associated with unnecessary care overall. In the multivariate model, profit status was no
longer significantly associated with overprovision harmful to public health (OR=1.64, 95% Cl: 0.89-
2.99); the relationship seemed to be confounded by facility level, with some evidence that health
centres were less likely to provide care harmful to public health than dispensaries (OR=0.62, 95%
Cl: 0.36 — 1.05). For clinically harmful overprovision, the relationship with being a profit making
rather than non-for-profit facility was stronger in the multivariate model (OR=3.15, 95% Cl: 1.24-
8.00), and urban facilities were identified as being less likely to provide clinically harmful

unnecessary care than rural ones (OR=0.36, 95% CI:0.13 — 0.97).

8.2.4 Objective 4: To assess whether patients expressing their knowledge of unnecessary
practices reduces their likelihood of receiving overprovision

In Chapter 6, | report findings from a randomised field experiment designed to assess whether the
level of patient knowledge about their condition and appropriate antibiotic use was associated with
overprovision. SPs presenting the URTI case, which was uncomplicated and a clear case of a viral
illness which did not merit antibiotics, were randomised so that half made a statement when
explaining their symptoms to the provider, while the other half did not. The statement (“I don’t
know what to do because my friend told me he read on the internet that you don’t need antibiotics
for a simple cough”) was designed to signal to the provider that the patient had knowledge of
appropriate antibiotic prescription practices, and measure the effect of this knowledge on

prescribing behaviour.

86.0% of SPs who were randomised to make the statement were prescribed an antibiotic,
compared to 94.8% of those who did not make the statement. There was modest evidence of a
reduction of 7.8 percentage points in the informed arm after adjusting for the facility’s umbrella
organisation and which SafeCare study arm (control or intervention) it was in. There was no
difference between the two arms in the likelihood of being prescribed any drug (which was almost
ubiquitous at 98.2%), or in fee expenditure. When SPs made the statement, providers completed
more items from a checklist of recommended history taking and physical exams (5.95 items in the

control arm vs 6.35 in the intervention arm), suggesting that they put in more effort.

8.2.5 Objective 5: To examine the relationship between provider effort and different
components of care, including correct treatment and unnecessary care.

In Chapter 7 | explore the concept of ‘provider effort’” and whether a measure of provider effort
was associated with correct care or overprovision. Provider effort was operationalised using item
response theory to produce a continuous measure, based on checklists of 29-33 recommended

history questions and physical examinations carried out by providers during the SP consultations.
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In line with our expectation, a higher provider effort score was associated with increased likelihood
of the SP receiving correct care (RR=1.81, 95% Cl: 1.43 — 2.30), and decreased risk of overprovision
(RR=0.92, 95% ClI: 0.87 — 0.97). These relationships held after adjusting for a number of provider
and facility characteristics. More provider effort was, however, also associated with patients being
charged higher fees, mainly through the mechanism of a higher fixed consultation fee rather than

fees for lab tests or drugs dispensed.

8.3 Comparison to published literature
8.3.1 Prevalence of overprovision

In the literature review in Chapter 2, prevalence of overprovision varied across studies from 0 to
100%, and was clearly dependent on method of measurement, setting, and the type of patient,
condition and overprovision of interest. | will therefore discuss the results on prevalence presented
in Chapter 5 of this PhD with respect to some of those study characteristics, and consider which

studies in the literature are the most directly comparable to my PhD.
8.3.1.1 Prevalence of economic harms

My primary finding on prevalence of economic harms was that there was unnecessary care in 81.4%
of SP visits, including unnecessary drugs in 72.8% of visits and unnecessary tests in 29.8% of visits.
Unnecessary drugs were prescribed in 52.4% of asthma visits, 62.7% of NMFI visits, 80.6% of TB
visits and 95.6% of URTI visits. In the language used in the literature review, these are population
prevalence measures of overprovision. No studies identified in the literature review estimated an
equivalent prevalence of any unnecessary care which included both tests and drugs. One SP study
in Kenya measured the population prevalence of unnecessary lab tests, with 10% of children with
diarrhoea being ordered an unnecessary test in private facilities [2]. However, comparability to this
PhD study is limited, particularly given the child diarrhoea case was based on a mother describing

her sick child who is at home, limiting the scope for ordering tests.

There were eight studies in the literature review which measured the population prevalence of
unnecessary drugs. Four of these were SP studies, and three set in India using outpatient SP cases
of angina, asthma and an absent child with diarrhoea, all of which included public and private
(including informal or untrained) primary providers. In the first, set in rural Madhya Pradesh, 41.7%
of SPS received unnecessary or harmful drugs [3]. Examining just asthma cases, 62.7% of SPs
received unnecessary drugs, compared to 52.4% (95% Cl: 45.7 — 59.1) in this PhD, but results from
the former study were not broken down into private and public sectors. In a second study in rural

Madhya Pradesh, 80.2% of all SPs received unnecessary drugs [4]. Restricting just to private
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providers, this was 80.8%, and examining only asthma cases, 74% of SPs visiting private providers
received unnecessary drugs. In the third study in rural West Bengal, which reported the results of
a randomized controlled trial of a training programme for private providers, 70.7% of SPs received
unnecessary or harmful drugs in the control group, 69.5% in the treatment group, and 87.9% in a
reference group visiting public health facilities [5]. Results were not reported by case, so prevalence
for asthma SPs is not available. Comparing all outpatient SPs, my findings in Tanzania, ranging from
52.4% to 95.6% prescribed unnecessary drugs dependent on case, were similar to the range of
overprovision prevalence measures observed in India (41.7% to 87.9%). Overprovision of drugs to
asthma SPs in particular was lower in my study in Tanzania (52.4%, 95% Cl: 45.7 — 59.1) than in
India (62.7%-74%).

The fourth SP study was set in urban Johannesburg, South Africa, and used URTI SPs visiting private
providers, all of whom had formal training [6]. That study found that 99.1% of SPs received
unnecessary drugs, similar to the 95.6% (95% Cl: 92.0 — 97.9) among URTI SPs in this PhD. The four
other studies which measured the population prevalence of any unnecessary drug, all set in
Ethiopian public hospitals, had much lower prevalence measures than observed in this PhD, but
they used medical record extraction, and non-comparable patients with different conditions: adult
medical inpatients (population prevalence of overprovision: 29.4% [7] and 12.0% [8]) , outpatients
who had a previous admission with cardiovascular disease (7.4%)[9], and outpatients with
hypertension who were taking at least one drug (24.5%) [10]. The lower prevalence of
overprovision of medication in these Ethiopian studies may be due to the different setting, with
better qualified providers and fewer incentives to overprovide, or because those patients were
more likely to require the drugs that they received than the mostly healthy outpatients in the PhD
study, or could be a result of underestimation, with medical records justifying the prescription of
drugs which were in fact unnecessary. Overprovision is also likely to vary with condition, so the

difference in case mix will also have had an impact.

8.3.1.2 Prevalence of public health harms

My main finding on prevalence of public health harms was that 67.3% of SPs received some
overprovision harmful to public health: 8.9% an unnecessary antimalarial and 62.7% an
unnecessary antibiotic. Antimalarial and antibiotic overprovision were 0.9% and 40.5% respectively
for asthma SPs, 24.1% and 42.5% for NMFI, 2.6% and 78.0% for TB, and 7.9% and 89.9% for URTI.
Since neither antibiotics nor antimalarials were necessary in any case, these can be seen as healthy
prevalence measures of overprovision. No studies identified in the literature review look at

antibiotics and antimalarials combined. Three studies examined overprovision of antimalarials, of
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which two used a healthy prevalence measure. Both used medical record extraction to measure
overprovision to children with NMFI. In a study in Ghana, 84.1% of inpatient children who had a
negative malaria test result were given an antimalarial, as were 78.2% who were not tested for
malaria [11]. In a randomized controlled trial in Uganda, the proportion of outpatients given an
antimalarial in spite of a negative test varied from 27% (in over-five year olds in the intervention
arm at endline) to 65% (in under-five year olds in the control arm at baseline) [12]. In this PhD, the
prevalence was 24.1% (95% Cl: 18.7 — 30.2) among NMFI SPs, but unnecessary antimalarials could
be prescribed without testing, after a negative test result or after a false positive. The lower
prevalence is not surprising given the wider definition of when an antimalarial is unnecessary in the
PhD study, as well as the general tendency to err on the side of overtreatment with children, in
whom malaria is much more likely to be fatal, and that the fieldwork for the Uganda and Ghana
studies was conducted in 2009-12, when presumptive treatment for malaria was a more common
practice [12]. It is notable that among adults seeking care for NMFI in 2018 as part of this PhD,

nearly a quarter still received an unnecessary antimalarial.

Compared to all other forms of overprovision, there is extensive evidence of overprovision of
antibiotics in LMICs. | identified 33 studies in the literature review examining antibiotic
overprovision alone, and an additional seven which included unnecessary antibiotics among a wider
set of overprovision outcomes. Of these 40 studies, 27 used the same healthy prevalence measure
as this PhD, that is, the denominator included only patients in whom they were not necessary. First,
| will discuss ten studies which used adult SPs to measure the healthy prevalence of antibiotic

overprovision, as these are the most directly comparable to the findings from this PhD.

Six used SPs with a case of URTI which did not require antibiotics, as in my study. In studies among
private providers in urban settings in Iran [13], Malaysia [14], and South Africa [6], prevalence of
antibiotic prescription was 93%, 65% and 71% respectively. In three studies in hospital outpatient
departments in China, prevalence of antibiotic prescription was 50% [15], 55% [16], and 62% [17];
the reimbursement mechanisms in hospitals at the time of the Chinese studies have been argued
to incentivise overprovision [18]. In this PhD study, 89.9% (95% Cl: 85.2 —93.5) of URTI SPs received

unnecessary antibiotics, at the higher end of estimates in the literature.

Four further studies examined unnecessary antibiotics in a variety of SP cases. Two studies in India

used SP cases of angina and asthma, and included public and private (including informal or
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untrained) providers?. In the first study, 40% of asthma SPs visiting private providers were
prescribed an unnecessary antibiotic (this was 27.9% when including angina SPs, and 27.8% when
also including public providers across both cases) [4]. In the second study (reporting the results of
a randomized controlled trial), 33.1% of SPs received unnecessary or harmful drugs in the private
control group, 33.2% in the private treatment group, and 63.6% in a reference group visiting public
health facilities [5]. Results were not reported by case, so prevalence for asthma SPs is not available.
A study with SP cases of asthma, TB, angina, and an absent child with diarrhoea, in public and
private facilities in urban Kenya [19] estimated that unnecessary antibiotics® were prescribed in
49% of visits, with a prevalence of 50% for asthma cases and 55% for TB cases. In private facilities,
50% of all SPs were prescribed an antibiotic, but this is not broken down by case. Finally, a study in
rural China with SP cases of TB, angina, and an absent child with diarrhoea found that 42% were
prescribed an unnecessary antibiotic, and this was 64% among TB SPs only [20]. In this PhD, the
prevalence of antibiotic overprovision to asthma SPs was 40.5% (95% Cl: 34.1 —47.2), similar to the
40% among asthma SPs in India and below the 50% in Kenya. Among TB SPs, prevalence of antibiotic
overprovision was 78.0% (95% Cl: 72.0 — 83.2), higher than both the 55% observed in Kenya and
64% in China.

Finally, it is useful to compare the prevalence of antibiotic overprovision in studies which did not
use SPs, in order to understand real practice, and the impact of different methods of measurement.
There were 16 studies which measured the healthy prevalence of antibiotic overprovision, however
I will limit my discussion to five studies which included adult outpatients, for better comparability
to my PhD results. All five studies used medical record extraction. In a nationally representative
sample of public and private GPs in Malaysia, it was estimated that 46.2% of patients with URTI
were given antibiotics, which were defined as unnecessary for URTI patients [21]. Restricting to
private GPs, this rose to 57.7%. A study among township health centres and village health posts in
China found that 50.6% of patients diagnosed with a cold in the former, and 38.4% in the latter,
were prescribed antibiotics [22]. These findings are lower than the 89.9% of URTI SPs in the PhD,
as well as generally being lower than other estimates derived from the use of URTI SPs. It seems
likely that this is partly a result of methodological differences: in record extraction studies, the

authors rely on the recorded diagnosis, and so if a provider makes a misdiagnosis, such as recording

2 These studies are described earlier in this chapter as including an SP case of an absent child with
diarrhoea. These are the same studies as described earlier, but the authors of both studies excluded this
case when analysing unnecessary antibiotic prescriptions, as they did not define antibiotics as unnecessary
in all circumstances for the child diarrhoea case.

3 In this study, the authors judged that antibiotics were always unnecessary for the absent child with
diarrhoea.
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pneumonia when the true condition is an uncomplicated URTI which does not require antibiotics,

overprovision is underestimated.

Three studies examined overprovision of antibiotics in outpatients without a directly comparable
SP case. 42% of outpatients with malaria without a clinical indication for antibiotics were prescribed
them in public and private health centres in Uganda [23], 15% of private allopathic GPs and 81% of
private ayurvedic GPs prescribed an antibiotic for viral fever (defined as irrational) in India [24] and
57.2% of adults with diarrhoea who did not need an antibiotic were prescribed one in Chinese

public hospital outpatient departments [25].
8.3.1.3 Prevalence of clinical harms

The prevalence of clinically harmful overprovision was 6.2%. Clinical harm was not a standalone
outcome used in any studies identified in the literature review, though three studies included
clinical harms as a joint outcome with any unnecessary drugs [3, 6, 26], so this is a novel way of

measuring the harms of overprovision.

8.3.2 Factors associated with overprovision

The papers presented in Chapters 5 and 7 of this PhD investigate the following factors with respect
to overprovision: facility profit status, facility location (rural, peri-urban or urban), facility level
(hospital, health centre or dispensary), whether the facility has revenue from insurance schemes,
qualification level of outpatient providers at the facility, payment mechanism of outpatient
providers at the facility, and the gender of the provider of healthcare. | will discuss the findings on

each factor below, along with the evidence summarised on it in Chapter 2.

8.3.2.1 Facility profit status

In the Chapter 5 univariate analysis, there was an increased risk of public health harms (unnecessary
antibiotics and antimalarials) and clinical harms (harmful drugs or IV drip) among for-profit facilities
compared to not-for-profit facilities, but no increased risk of unnecessary care overall. In a
multivariate analysis, adjusting for facility level and location, there remained only an increased risk
of clinically harmful overprovision. It is important to note that in order to make a like-for-like
comparison between for-profit and not-for-profit facilities, this analysis excluded all 36 hospitals in
the sample, as they were all not for profit, and so only dispensaries and health centres were
included. Not-for-profit hospitals are often designated district hospitals with significant
government funding and staffing, and so could be expected to be among the most ‘unlike’ private-

for-profit facilities. In the multivariate analysis of asthma and TB cases only in Chapter 7, which
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included hospitals, and adjusted for provider effort as well as other facility and provider level

factors, there was also no relationship between profit status and the risk of any overprovision.

None of the literature identified in Chapter 2 compared private-for-profit facilities to private not-
for-profit, but comparisons between private and public sectors were available. The salient
difference in such comparisons is the profit status, although there are other key differences
between the public and private sector, such as regulation and local government oversight, which
do not apply in the comparisons in this PhD. Three studies used similar SP cases to this PhD, two
using cases of angina, asthma and an absent child with diarrhoea in India [4, 5], and one using cases
of asthma, TB, angina, and an absent child with diarrhoea in Kenya [19]. The first, in rural Madhya
Pradesh, found that SPs visiting public facilities were more likely to receive an unnecessary
antibiotic* than when visiting the same doctor at their private practice (p<0.1), but there was no
significant difference when comparing public and private sectors overall (which included informal
private providers), or in the likelihood of receiving any unnecessary drug [4]. The direct comparison
between doctors in their private and public practice is the most appropriate for comparison to this
PhD, since it excludes informal providers, and is a stronger design than mine since it eliminates
intra-facility provider level variation. That comparison contrasts with my PhD findings of modest
evidence for more overprovision of specific drugs in for-profit facilities, but is similar in finding no
difference in overall overprovision. The second, in rural West Bengal, found that informal private
providers were less likely to prescribe unnecessary antibiotics® (AOR=0.24, 95% Cl: 0.10 - 0.63) or
any unnecessary care (AOR=0.27, 95% Cl: 0.10, 0.76) when compared to public (formal) providers;
the difference in provider type means comparison with the PhD study is less immediate [5]. In
urban Nairobi, where private facilities are perhaps most similar to the private-for-profit facilities in
the PhD sample, there was no difference in the rate of prescription of unnecessary antibiotics or
steroids between formal public and formal private facilities [19]. Unnecessary antibiotics is most
similar to the ‘public health harm’ overprovision outcome in the PhD study, which was higher in
for-profit facilities only in univariate analysis but not after adjusting for other factors. Unnecessary
steroids were a key component of clinically harmful care for TB SPs in the PhD study, and in contrast
to the Kenyan study, there was evidence for more overprovision of clinically harmful care in for-

profit facilities.

Non-SP studies from the literature also provided mixed evidence of differences in overprovision in

the public and private sectors, though the patient populations do not allow for direct comparisons

4 As discussed above, the unnecessary antibiotics outcome excluded the absent child diarrhoea case in
these studies
5 As above
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to the PhD study. Antibiotic prophylaxis for surgery was more likely to be unnecessary in a private
hospital compared than a public teaching hospital in South Africa (p=0.003) [27], and MRI for lower
back pain was less likely to be unnecessary in public than private hospitals in Iran (AOR=0.48, 95%
Cl: 0.26- 0.90) [28]. By contrast MRI was more likely to be unnecessary in public than private

imaging centres (p=0.003) in another Iranian study [29].
8.3.2.2  Facility level

Facility level was examined as a covariate in the multivariate analysis in Chapter 5, as well as in the
multivariate analysis in Chapter 7, for the asthma and TB cases only. In Chapter 5, there was some
evidence that SPs were less likely to receive an unnecessary antibiotic or antimalarial at health
centres than dispensaries when controlling for facility profit status and location, but no relationship
with unnecessary care overall or clinically harmful care. In the analysis in Chapter 7, which included
hospitals, and adjusted for provider effort as well as other facility and provider level factors, there

was also no relationship between facility level and the risk of any overprovision.

When examining the literature in Chapter 2, evidence was also limited. A study in rural China with
SP cases of TB, angina, and an absent child with diarrhoea, compared overprovision in township
health centres and village clinics [20]. It found that SPs visiting clinics were more likely than those
at health centres to receive unnecessary antibiotics for the angina (p=0.0004) and child diarrhoea
cases (p=0.0659), but no difference for TB or when the three conditions were pooled [20]. Facility
level may be confounded by setting (township or village) in this study, as it was in the PhD study,
so it is hard to know whether the subtle differences can be ascribed to the differences in practice
between villages and towns, or clinics and health centres. Two non-SP studies in the literature
found no association with facility level: there was no difference in the proportion of patients
receiving unnecessary antimalarials comparing hospitals and health centres in Uganda [12], and no
difference in the proportion of caesareans which were unnecessary in regional hospitals, university
hospitals and medical centres in Burkina Faso [30]. In practice, it may be almost impossible to
separate facility level from a host of perhaps more important factors in driving overprovision: the
qualifications and skill of clinicians, the availability of drugs, procedures and diagnostic tests, the
patient load in the outpatient department, the location, and the facility’s profit status and

reimbursement mechanism.
8.3.2.3  Facility setting

Facility setting was examined as a covariate in the multivariate analysis in Chapter 5, as well as in
the multivariate analysis in Chapter 7, for the asthma and TB cases only. In Chapter 5, there was

evidence that SPs were less likely to receive clinically harmful overprovision at urban or peri-urban
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facilities than rural ones, but no relationship with unnecessary care overall or unnecessary
antibiotics or antimalarials, and no relationship in the analysis on overall unnecessary care in
Chapter 7. Only one study identified in the literature review, in rural China with SP cases of TB,
angina, and an absent child with diarrhoea, compared overprovision by facility setting [20]. It
compared unnecessary antibiotic prescriptions in township health centres and village clinics, but,
as discussed above, facility level and setting were colinear, so it is not clear if higher prevalence of
unnecessary antibiotic prescriptions in village clinics was due to the more rural setting or the lower
level of facility. Furthermore, the setting is broadly rural, so the most ‘urban’ facilities are in small

towns, in contrast to this PhD, which included facilities in major cities.

8.3.2.4  Facility insurance empanelment

Facility insurance empanelment was only explored as a factor in Chapter 7, for the asthma and TB
cases, and the analysis controlled for provider effort as well as other provider and facility level
factors. Given that SPs in this study all paid cash for their care, the hypothesis for any relationship
is somewhat indirect. A facility treating insured patients may have a different standard practice or
approach to one which never bills insurance companies, as a result of regulatory or supervisory
oversight from the insurer, and the reimbursement mechanism may incentivise or disincentivise
certain behaviours such that they become ingrained. | did not find any relationship between
whether a facility had revenue from government or private insurance schemes and the likelihood
of overprovision. Even in studies in the literature which made the more direct comparison at the
patient level (between those who were insured and those who paid cash), only one identified that
insured patients were at greater risk of overprovision [31], while three others found no relationship
[6, 28, 29]. There was more evidence of an effect when the whole facility’s reimbursement
mechanism was changed for all the care it provided, as per two studies in China, in which switching
from fee-for-service payment to capitation with pay-for-performance elements [22], or case-based

payments [32], reduced the prevalence of overprovision.
8.3.2.5  Provider payment mechanism (facility level)

Provider payment mechanism was only explored as a factor in Chapter 7, for the asthma and TB
cases, and the analysis controlled for provider effort and gender, as well as qualification level at the
facility level. In this analysis, outpatient clinicians being paid a performance-based bonus or share
of facility revenue (as opposed to paid only a fixed salary) was associated with an increased risk of
overprovision of any type, with a relative risk of 1.14 (95% Cl: 1.01- 1.29, p=0.030), or 1.14 (95% ClI:
1.00- 1.30, p=0.059) after additionally adjusting for facility level, location and profit status. There

were no studies in the literature review which examined the way individual providers were paid,
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but as discussed in Section 8.3.2.4, there was evidence that a change from strong incentives such
as fee-for-service to weaker incentives such as capitation or case-based payment reduced the
prevalence of overprovision, which aligns with the evidence that providers may be financially

motivated to provide unnecessary care.

8.3.2.6  Provider gender

Provider gender was only explored as a factor in Chapter 7, for the asthma and TB cases, and the
analysis controlled for provider effort, as well as qualification level and payment mechanism at the
facility level. In contrast to three studies in China (one with medical record extraction [31] and two
using SPs [17, 26]), | found that female providers were no less likely than their male colleagues to
provide unnecessary care. All three Chinese studies examined unnecessary antibiotics as an
outcome, not any unnecessary care, and antibiotics may be less ubiquitous than unnecessary care
overall, and therefore more useful for such comparisons between provider groups. Additionally,
while those studies adjusted for provider characteristics, they did not adjust for provider effort.
However, it seems unlikely that effort was a mechanism through which gender could have acted in

the PhD study, as female providers did not exert any more effort than males.

8.3.2.7 Patient knowledge and preferences

The experiment presented in Chapter 6 was designed to explore whether there was a causal
relationship between a patient’s lack of knowledge that a drug was unnecessary, and a provider
prescribing that drug. This information asymmetry is theorised to be pivotal in allowing the
existence of provider induced demand, and is in fact part of the definition: provider induced
demand is the provision of healthcare which the patient would not choose were they fully informed.
The experiment in this PhD used a case of uncomplicated URTI, which did not merit antibiotics, and
randomised half of SPs to make a statement signalling knowledge that antibiotics were
unnecessary. We found modest evidence of a causal relationship between patient knowledge and
overprovision: expressing knowledge was associated with a drop of 7.8 percentage points (p=0.074)
from a very high baseline of 94.8% being prescribed antibiotics. This was a much smaller effect than
observed in the experiment which motivated our study [17], and a number of potential reasons for
this difference are discussed in Chapter 8. One explanation is higher-powered incentives for drug
sales in Chinese hospitals than Tanzanian health facilities. Before reforms to the health system,
Chinese public hospitals were permitted to charge only low, fixed consultation fees, but could add
a 15% mark-up on drug sales [18]. As a result, drug sales accounted for 50% of hospital revenue,

and doctors often received performance bonuses dependent on sales [33]. By contrast, in the
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Tanzanian private sector, facilities are free to set their own fees for cash patients, and have a wider
range of revenue sources. Only a minority of providers were remunerated through bonuses based
on revenue, so individual clinician incentives to induce demand through drugs sales may be lower.
Reduced capacity for diagnostic testing alongside a higher burden of infectious disease in the
community in Tanzania compared to China may also provide a rational motivation for prescription

of unnecessary antibiotics.

An alternative explanation of this phenomenon, which is not discussed in Chapter 8, is that
providers may change their care on the basis of the patient’s expressed or perceived wants. It is
commonly believed that a key driver of unnecessary antibiotic prescriptions in all settings is that
patients demand them, and even if their demands are not explicit, the desire for antibiotics is
ubiquitous enough that providers assume patients want them [34]. A patient expressing their
knowledge that antibiotics are unnecessary can be viewed as an ‘anti-request’, and any change in
provider behaviour a response to that. In this light, the small effect observed in Tanzania compared
to China may say more about the provider-patient dynamic, with doctors in China feeling more
obliged to take patient preferences into account, compared to a more paternalistic view of the

doctor-patient relationship.

These findings can also be compared to other SP experiments in which patients explicitly requested
drugs. In a similar Chinese hospital setting, 85% of SPs with URTI who requested unnecessary
antibiotics received them compared to 15% who did not [16], again demonstrating a high degree
of responsiveness to patient preferences. In private Kenyan facilities, SPs who requested amoxicillin
for their absent child with diarrhoea were no more likely to receive unnecessary antibiotics, but
those who requested albendazole were more likely to receive unnecessary antiparasitics (25% vs
13%, p<0.001) suggesting a lower degree of responsiveness [2]. In a non-experimental study based
on exit interviews in public South African facilities, children whose parents reported requesting
antibiotics were more likely to have received them (OR=5.9, 95% Cl: 2.5 — 14.9) [35], though recall

bias may play a role.

8.3.2.8 Provider effort and quality of care

In the literature review in Chapter 2, provider effort was not a factor which any study investigated
with explicit reference to overprovision. However, there is a body of literature examining the
relationship between provider effort and quality of care more broadly, and some of those studies

include outcomes related to unnecessary care.
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Firstly, my investigation of the relationship between effort and correct care identified that
increased provider effort was associated with an increased likelihood of correct management of
asthma and TB. The most comprehensive analysis of the relationship between checklist completion
(as a proxy for effort) and correct case management of SPs has been carried out by Banerjee et al
[36], who performed an analysis of data from six SP studies, all of which included asthma or TB SPs.
In five of these six studies there was a positive association between effort and correct management.
The settings of those five studies were somewhat different from that of this PhD. Two studies were
just using TB SPs among private providers in urban India [37, 38], and two were using SPs presenting
asthma, angina, and an absent child with diarrhoea in rural India: one in private informal providers
[5], and one among public and private providers [4]. All four Indian studies included informal or

non-medically trained providers. A study in China used TB SPs in rural public facilities [39].

The one study where an association between effort and correct management was not observed
was perhaps the most similar in setting to this PhD, with SP cases of asthma, TB, angina, and an
absent child with diarrhoea, in public and private facilities in urban Kenya [19]. Another study, which
used TB SPs in public facilities in Senegal, found a positive relationship between provider effort and
correct management [40]. My study in Tanzania is therefore contributing to a limited literature
measuring the relationship between effort and quality of care outside of India. As discussed in
Chapter 7, clear guidelines on referral for TB testing in Kenya seem to be responsible for the lack of
relationship between effort and correct management: in that study, 50% of SPs were correctly
referred despite a mean of only 3.8 checklist items being completed (compared to 25% and 10.1 in
the Tanzanian sample). It could be argued that provider effort is not a requirement for correct
management for that condition in that setting. In the study in Senegal, correct management was
even better, at 68% of SPs, and completion of checklist items was much closer to that observed in
Tanzania, at a mean of 8.7. This perhaps points to the same phenomenon seen in Kenya: in public
facilities, there are very clear guidelines on patients who should be referred for TB testing.
However, unlike Kenya, compliance with referral for testing is increased when the provider makes

more effort.

In terms of the association between effort and overprovision, the literature is even more limited.
Neither the study in Senegal nor Kenya described above examined the relationship between effort
overprovision, despite both noting widespread use of unnecessary antibiotics among TB cases.
Evidence from Asia is mixed, with an SP study in rural China using cases of TB, angina, and an absent
child with diarrhoea finding that increased checklist completion was associated with decreased
likelihood of unnecessary antibiotic prescriptions [20]. However, in the two rural India studies

discussed above (with cases of asthma, angina, and an absent child with diarrhoea), there was no
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association between effort and overprovision [4, 5]. These three studies, taken together with
evidence from this PhD, are still too few and disparate to come to any conclusion on the role of
effort in preventing overprovision, but there is clear evidence that it may play a role in certain

settings, under certain circumstances.

8.4 Strengths and contributions

In this thesis | have developed a rigorous conceptualisation of different harms and types of
overprovision. My framework for considering overprovision in terms of its economic, public health
and clinical harms led to the definition of outcomes related to each harm and allowed me to
estimate the prevalence of each harm in outpatient private health provision in Tanzania. A number
of these measures, such as the prevalence of clinically harmful care and the overall prevalence of
overprovision (combining unnecessary lab tests and drugs) were novel and not identified anywhere
else in the literature on overprovision in LMICs. My development of a typology of overprovision
prevalence measures on the basis of different denominators also allows for more accurate

comparisons between studies.

My work makes other useful additions to the literature on prevalence of overprovision. It is one of
few studies in LMICs which draw facilities from a nationwide sample, and to include primary care
providers from private facilities; the most common type of evidence available on overprovision in
LMICs is from public hospitals. It is also the only study in LMICs which compares overprovision by
profit-status within the private sector, rather than between public and private sectors, isolating the
role of profit. | also found that paying providers a bonus or share of revenue rather than a fixed
salary increased the prevalence of overprovision, which was a novel finding on a factor not
otherwise investigated in the literature. | have contributed to our understanding of the relationship
between provider effort and quality of care, adding to the growing evidence that higher levels of
effort are associated with an increased likelihood of correct case management, but also providing

a novel contribution than effort is associated with decreased overprovision.

My use of SPs allowed for objective assessment of overprovision, unlike medical record extraction,
which relies on the provider’s own diagnosis as well as the quality of record keeping. The SP method
is unlikely to subject to the Hawthorne effect, unlike direct observation, and not reliant on patient’s
ability to recall a consultation, unlike exit interviews. Furthermore, this work has a total sample size
of 909 SP visits, larger than any other SP study measuring overprovision, giving more precision to
estimates as well as allowing the use of multivariate models to explore associations. The use of four
different SP cases captures overprovision across a broad range of conditions. The NMFI SP case had

not been used before in the literature, and its use makes a notable contribution, as most other
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evidence on overprovision of antimalarials is among children and at least ten years old. One other
study has now used an NMFI SP, drawing on the tools and experience in this study, but no results
have yet been published in a peer-reviewed format [41]. The “How to do...” paper presented in

Chapter 3 is regarded as a trusted guide to the SP methodology and is frequently cited.

8.5 Limitations

While some limitations are discussed in individual results chapters, in this section | aim to take a
high level look at the limitations in the overall approach of the work presented in this thesis, and

the implications when interpreting its findings.

8.5.1 Conceptualising and operationalising a definition of overprovision

In the introduction of this thesis, | cited a definition of overprovision as healthcare for which the
potential for harm exceeds the potential for benefit [42]. However, the weighing up of all potential
harms and benefits of any test or treatment is far from straightforward. In Chapter 5, | made an
implicit judgement that harms and benefits do not just apply to the individual patient: even if an
antibiotic is unlikely to do harm to the patient who receives it, the potential harm in terms of
antimicrobial resistance at the population level is enough to make it undesirable. Similarly, even if
the patient does not pay out of pocket for care that is ‘merely’ wasteful, but unlikely to do them
harm, that is still an economic harm to an insurer or publicly funded healthcare system, in terms of
opportunity cost. This way of approaching overprovision, however, may not be the same approach
taken by a clinician, whose responsibility it is to act in the patient’s best interests. A clinician may
argue that it is right, on balance, to give a treatment to a patient if the risk of direct harm is very
low and it may bring some benefit (even if the benefit if limited or evidence for it is poor quality),
regardless of any wider societal harms. The measures of overprovision used in this thesis could
therefore be argued to be overestimates, as the way | have defined overprovision from a societal
perspective will always classify more actions as unnecessary than a provider making decisions only

in the patient’s best interests.

Even within an individual patient, it can be difficult to say whether harms outweigh benefits, not
only because evidence of harms and benefits can be limited, but because of the uncertainty
inherent in both. A doctor may give antibiotics to a young child in a rural setting knowing that their
cough is likely to be a simple self-limiting URTI, but understanding that the consequences of non-
treatment in the rare occasions that the underlying cause is pneumonia, and the parent cannot
return to the facility quickly, could be fatal. In many cases the antibiotics may be unnecessary, but

according to that doctor’s assessment of the risks and benefits, antibiotic treatment is not
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overprovision. It is not possible to include that assessment of uncertainty in the definitions of
overprovision used for empirical measurement. In this PhD, | classified drugs and tests as necessary
or unnecessary using a combination of the Tanzanian standard treatment guidelines [43],
definitions used in other SP studies, and the expert opinion of a clinician with experience of working
in low-resource settings and a pharmacist specialising in the rational use of medicines. However,
there will always be an element of subjectivity in determining whether care was truly necessary,
and it may be the case that other clinicians or experts would classify care which | defined as

overprovision as in fact necessary, or vice versa.

8.5.2 Standardised patients

While the use of SPs has a number of advantages compared to other quality of care measures, as
discussed in Chapters 2-4, the method comes with limitations. First is the limited scope of care
which SPs can capture. In Chapter 3 | list various outpatient conditions which were excluded
because symptoms could not be easily falsified (such as injuries) or because venous blood would
be required for testing (such as typhoid). But the limitations go further than this: SPs have not been
used for measuring quality of inpatient care, care of chronic conditions which require multiple
follow up visits, care of patients with co-morbidities such as diabetes or HIV, or maternal and child
health services. While some SP cases could be developed for some of those scenarios, many will
remain impossible, either practically or ethically, to measure with SPs. They represent a large and
important part of healthcare provision, in terms of both clinical importance of the care provided
(and potential consequences of poor quality care) and numbers of patients and healthcare
expenditure. It is quite possible that the most extensive and dangerous examples of overprovision
are in those types of cases, rather than the simple one-off outpatient cases that SPs can portray.
SPs are strangers to the providers who are treating them, but in reality, particularly in primary care,
patients and providers often have an established relationship, with providers having a good
understanding of the medical history of their patients. Providers may be inclined to treat new
patients differently, and could perhaps be overcautious and provide unnecessary care in case the

patient has some undisclosed co-morbidity.

Additionally, because the types of cases SPs can portray are, by definition, mild, they require few
interventions. It may therefore be better to interpret estimates of the prevalence of overprovision
as ‘worst case scenarios’, of what happens when a patient who requires little or no intervention
seeks care anyway. Typical outpatients visiting health facilities would probably require more care
than the SPs in this study, and so less of the care they receive would be defined as overprovision.

This also highlights the artificiality of the SP method, and that this study may be unrepresentative
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of real care seeking patterns: if very few otherwise healthy adults are likely, in reality, to visit a
health facility with symptoms of a mild URTI, how much does it matter that nine out of ten are given
an unnecessary antibiotic? This study artificially creates a scenario in which it is hard for the
provider to avoid overprovision, particularly in the private sector, where providers might
reasonably assume patients attend because they want investigations and treatments, not to be told
their condition will pass without the need for intervention. This, however, does not excuse

overprovision or make its harms any less real.

The SP method is very resource intensive: fieldworkers must be recruited and trained, and make
visits, often lengthy, to each health facility to be assessed. This means that the sample size of this
study, while large compared to some other SP studies, is small relative to many which use medical
record extraction. This may have impacted on the ability to detect differences in overprovision
between groups; the sample size calculations in Chapter 6, for example, suggested that the patient

knowledge experiment was underpowered to detect the small difference observed.

8.5.3 Patient driven overprovision

In the introduction, | explained that | use the word overprovision in preference to the term overuse,
which implies that patients are the main or only initiator of unnecessary healthcare, because my
interest is in the multiple factors which can drive unnecessary care. However, the design of the
studies in this PhD, and the use of SPs, make it difficult to measure and understand overprovision
which is driven by patients. Firstly, as discussed above, it could be argued that by attending a health
facility with, for example, an uncomplicated URTI, an SP is driving overprovision, as they do not
need any care at all, and the whole consultation is unnecessary. This PhD does not attempt to
estimate the rationality or appropriateness of patient-initiated health facility visits, and therefore
cannot say what proportion of unnecessary care is caused by the patient’s decision to use care. The
SPs did not ask for particular treatments, and if, in practice, patients do make specific drugs
requests, overprovision may be even higher in reality. | also cannot measure how broader societal

factors such as education and wealth may play a role in driving, or indeed preventing, overprovision.

8.5.4 Individual provider variation and characteristics

This study only included one SP visit of each of the four cases to each facility. This means that the
variation in overprovision, and quality of care more generally, within individual facilities cannot be
measured. Intra-facility variation may be large, and if so, precision in prevalence estimates and the
power to detect associations will be limited, but the extent to which this is the case is unknown.
Measurement of the extent of intra-facility variation would also give more insight into how much

overprovision is caused by facility level factors, and how much is down to individual clinicians. The
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design also does not allow of exploration of inter-patient variability in quality of care within the

same provider, which if associated with specific patient characteristics may indicate discrimination.

The only characteristic of healthcare providers collected at the individual level for SP visits was the
gender of the provider. This is because of the practical difficulties involved in collecting more
detailed data in an SP study. Other data, such as qualification, years of experience, or provider
knowledge, would have needed to be collected during the health facility survey visit (during which
consent for SP visits was sought), up to three months before the SP visit. This could only have been
collected from providers who were employed by the facility at that time, and working in the facility
on the day of survey. Then, during the SP visit itself, the SP would have needed to find out the name
of their provider; while in some cases this might have been offered on introduction, it is not
common practice for Tanzanian clinicians to wear name badges, and to ask for the provider’s name
may have drawn attention to the SP, risking them being revealed. The combined risk of incorrectly
identifying the provider, or being revealed as an SP, or the provider who was seen not being
recorded in the original survey because of staff turnover or rostering, meant that | decided not to
collect provider level data. Other studies have been able to collect this data, but often in single
provider-facilities, where it is more feasible, or in a limited geographical area, allowing return visits

to collect missing data, which was not possible on a national scale within our study resources.

This choice comes with considerable drawbacks in terms of limiting conclusions which can be drawn
from the study. Firstly, the relationship between overprovision and factors such as qualifications
and provider payment can only be made at the facility level: but these factors are associated with
many other facility characteristics, such as the profit status and level of facility, and so it is difficult
to separate them out. Secondly, other SP studies have collected far richer data to help explain
provider behaviour, such as by testing knowledge with vignettes [44], or measuring their job
satisfaction [40]. This kind of data would give a much better insight into why effort was low, or

quality of care was poor, whereas in this PhD | can only hypothesise as to the reason.

8.5.5 Generalisability

This study was conducted in a large (n=227) sample of private health facilities across mainland
Tanzania. There are several reasons to believe the participating facilities may not be a
representative sample of the entire population of private facilities in Tanzania. As discussed in
Chapter 4, facilities were recruited through two partner organisations: the Association of Private
Health Facilities of Tanzania (APHFTA) and the Christian Social Services Commission (CSSC). It is not

a requirement for private facilities to be a member of either organisation, and those who join may
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be more interested and motivated in improving quality of care than those which do not. Similarly,
informal or untrained providers, and facilities which operate without a licence, will not be
represented by APHFTA or CSSC. Furthermore, study facilities were not randomly selected from the
entire membership of these two organisations. For APHFTA facilities, the organisation produced a
list of 156 facilities likely to be eligible to participate, all of which were approached for consent. For
CSSC, 124 facilities were randomly selected from a list of 513 potentially eligible facilities. In both
cases, the umbrella organisations played a role in selecting potential participants, and it is possible
that facilities with motivated and engaged management and staff, who were thought to be more
amenable to a quality improvement programme, were proposed. This effect is likely to have been
compounded by approximately 15% of facilities declining to participate — again, likely to be the
facilities with least interest in quality improvement — and nine facilities closing between baseline

and endline, which may also be associated with poor performance.

All these factors mean that study facilities may underrepresent the poorest performing private
facilities with the least interest in quality improvement. What this means for estimates of, and
factors associated with, overprovision is more difficult to say: as discussed above, lower level
facilities may have less overprovision simply as a function of fewer drugs and tests being available,

but poorly trained staff could be associated with increased overprovision.

8.1 Implications for policy and future research
8.1.1 Policy implications

The most important message from this work for policymakers in Tanzania is that there is a high
prevalence of overprovision of care in the private sector, at least in relation to the SP cases |
investigated. There are a number of reasons to regard poor quality private healthcare provision as
a public health concern which should be addressed by government, aside from the argument that
it is within the remit of the government to protect the health and wellbeing of all its citizens,
including those who use private health facilities. Firstly, several private facilities in this study were
designated district hospitals which receive government funding, and of which there are 36 in
Tanzania. Other faith-based facilities in the study received implicit subsidies through the posting of
government salaried health workers. Secondly, as Tanzania moves towards Universal Health
Coverage, one tool will be the expansion of social health insurance schemes, which are government
subsidised, and cover care at private facilities. It is important that this subsidy is used as efficiently
as possible. Thirdly, the spread of antimicrobial resistance as a result of inappropriate use of
antibiotics in the private sector is a negative externality which will impact the effectiveness of

existing antibiotics in the whole country. Finally, given the widespread overprovision in the not-for-
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profit sector, and that studies elsewhere have found prevalence of overprovision to be similar, or
higher, in the public than private sector, it would be naive to assume that overprovision does not

exist in the Tanzanian public sector.

Options for policy makers to improve quality of care have been classified into delivery
arrangements, financial arrangements and governance arrangements [45]. Delivery arrangement
interventions could include adding recommendations on inappropriate use to standard treatment
guidelines [46], and developing evidence-based criteria to aid medical decision making on whether
or not to prescribe a treatment [47]. It may also involve direct engagement with providers, such as
audits in individual facilities [48], and providing educational materials for clinicians [49]. Evidence
of the effectiveness of such interventions to reduce overprovision is mixed. An evaluation of two
different types of intervention to improve malaria case management in Ugandan health facilities
found that on-site training, mentoring and continuous quality improvement support was effective
at reducing unnecessary antimalarial prescriptions, but off- site classroom training was not,
suggesting support needs to be aimed at facilities not just individual clinicians [12]. A randomised
control trial of a training program for informal providers to improve quality of care in India found
no effect on prescriptions of antibiotics or unnecessary drugs overall [5]. Two quality improvement
programmes in individual facilities were effective in combating overprovision, one in reducing the
rate of unnecessary antibiotic use in an Indian neonatal intensive care unit [50], and another in
reducing a number of types of overprovision for children with bronchiolitis in a hospital in Jordan
[51]. Two interventions including training and quality improvement support to reduce unnecessary
caesarean sections in Burkina Faso [52] and Uganda [53] had contrasting results, found to be

effective in the former, with a reduction of 17%, but not in the latter.

Broadening from reducing overprovision to improving quality of care more widely, a systematic
review of strategies to improve healthcare provider performance in LMICs suggested that
approaches which include training, supervision or group problem solving elements were more
effective than those which only include technological or printed aids [54]. This PhD analysis was
nested in within a quality improvement programme, SafeCare, whose theory of change is centred
around engaging private facilities with a business motivation: the aim is that improvements in
quality will attract more revenue from patients and institutional purchasers, and improved business
performance then allows greater investment in quality improvement [55]. This raises concerns that,
without specific elements to tackle overprovision, such quality improvement interventions could
highlight financial incentives for providing unnecessary care and lead to its increase. However,

there is no empirical evidence of such an effect: The SafeCare intervention was not associated with
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an increase or decrease in overprovision in Tanzania, and neither was a similar market-based

intervention for private facilities in Kenya [41].

Another way to address overprovision through delivery arrangements is with patient education,
engagement or public messaging [56]. The evidence from the PhD study that patient knowledge
changed provider behaviour, albeit modestly, may support this approach. However, there is limited
evidence on the best way to educate patients, particularly in LMICs. While broad approaches to
educate the whole population on appropriate antibiotic use are sometimes proposed, a systematic
review of patient-centred interventions in HICs found that providing patient information via mass
media did not have an impact on antibiotic prescriptions for URTIs [57]. Alternatively, patient
information leaflets could help to address the difficulty that outpatient providers often have in
explaining the difference between viral and bacterial infections, and why antibiotics are unlikely to
be beneficial, in a time-pressured consultation [58]. The use of leaflets in primary healthcare
settings in HICs has been shown to reduce unnecessary antibiotic prescription rates for a range of
conditions including respiratory tract infections, conjunctivitis, urinary tract infections,
gastroenteritis and tonsillitis [59]. Another review found that education for patients, including
leaflets, could be effective at reducing inappropriate antibiotic prescriptions in certain settings,
particularly as part of a multifaceted intervention which also contained education and audit aimed
at clinicians [60]. However, this evidence is also HIC focussed, as the review only included five

studies in LMICs, and none of these had a patient education element [60].

An alternative patient-focused approach is delayed prescriptions for antibiotics in outpatient care,
which typically follows one of two models: either giving the patient a prescription but instructing
them not to fill it unless their symptoms have not improved after three days, or post-dating the
prescription so that is not possible for the patient to fill it until the specified time has elapsed.
Delayed prescription has been shown to be one of the most effective ways to reduce outpatient
antibiotic use in HICs [57, 60], and the implementation of a delayed prescription model in the
outpatient department of a hospital in Ghana found that only one of 37 URTI patients who given a
post-dated prescription for antibiotics filled the prescription and took the antibiotics after three
days [61]. However, there may be little incentive for private facilities in Tanzania, who both

prescribe and dispense drugs, to introduce such an approach.

Changes to financial arrangements are another important policy lever: facilities where providers
had strong incentives for overprovision, because their pay included bonuses or was dependent on
facility revenue, had higher prevalence of overprovision. In order to reduce incentives for individual

providers, regulation could require that they are only paid a fixed salary, though this has the
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disadvantage that it does not incentivise providers to work beyond their contracted hours or duties
to provide high quality care [62]. Additionally, there are many private facilities in Tanzania owned
and run by a single provider, in which this kind of regulation could not be applied because the

provider does not rely on a salary for income but instead the profit made by the facility.

At the facility level, changes to reimbursement mechanisms could remove the existing incentives
for overprovision to NHIF patients; facilities are currently reimbursed on a fee-for-service basis [63].
Capitation has the advantage of increasing coverage and promoting equity in a publicly funded
system where the whole population is eligible for inclusion [62], and a recent high profile
commission has argued that capitation-based provider payment systems are the best way to
achieve coverage of high quality primary health care [64]. A move from fee-for-service to capitation
removes financial incentives for overprovision, and has shown to be effective in reducing the
overprovision of antibiotics in China [22]. However, capitation may incentivise underprovision or

the referral of patients for higher levels of care outside what is funded [62].

Case-based payments and payments based on diagnosis-related groups (DRGs) are another
alternative reimbursement mechanism. Under these systems, patients are classified into groups
according to their diagnosis, as well as their potential complicating factors such as age, severity and
co-morbidities; facilities are then paid a fixed fee for providing the care, based on the expected
average cost for treating such a patient [65]. Case-based or DRG-based payments are used to
reimburse acute inpatient care in almost all HICs, as the mechanism is effective in containing costs
in complex cases [66]. A move to case-based payments from fee-for-service was shown to reduce
overprovision in a Chinese hospital [32], but the introduction of such a mechanism in a setting
where there is concern about widespread underprovision alongside overprovision would need to

be carefully designed.

Another option is for insurers, public or private, to only reimburse facilities for care which is
provided according to their guidelines, or national standard treatment guidelines [67]. This could
be on the basis of diagnosis, for example, not reimbursing facilities for antibiotics dispensed to
patients whose condition is coded as an uncomplicated URTI. Treatment which is established to
have no benefits, for example herbal remedies, can be excluded from reimbursement schedules

entirely.

Finally, governance arrangements can be used to address overprovision. Regulation requiring that
drugs are dispensed by independent pharmacies, separate from the prescribing facility, may be
effective in reducing unnecessary prescriptions to both cash and insured patients, and could act as

a disincentive for overprovision at the facility as well as individual provider level. Implementation
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of such a policy in Taiwan reduced prescription rates and drug expenditure in outpatient visits [68],
and a review comparing the practices of dispensing and non-dispensing doctors suggested the

former prescribed more drugs [69].

At a higher level, changes to the overall strategy of the governance and regulation of healthcare,
such as including overprovision as a key priority, will help to shift the approach and focus efforts to
tackle it. Developing a regulatory framework for the preservation of antimicrobial agents is
identified as a priority action in Tanzania’s National Action Plan on antimicrobial resistance [70].
Specific activities include the development of policy guidelines, a review of national medicines
policy and the strengthening of regulations on prescriptions, but more detail is required on who
regulations will be aimed at or how they could be enforced. Organisations such as APHFTA and
CSSC, which are already involved in quality improvement work with private facilities, could have an
important role to play. Indicators on overprovision could be added to the existing star rating
assessment which the Ministry of Health uses to monitor quality in every health facility, public and

private [71].
8.1.2 Future research agenda

Overprovision is coming to the fore as a quality issue, with a recent World Bank policy report [72]
discussing the evidence presented in this thesis and other studies. Further research could improve

our understanding of its prevalence, drivers and ways to tackle it.

The high prevalence of overprovision in the Tanzanian private sector suggests that unnecessary
care is part of normal medical practice, and may be common in the public sector. A survey of public
health facilities in Tanzania, including a range of facility levels and geographies, would be helpful to
understand the extent of overprovision in the public sector, where interventions need to be
targeted, and differences in practice compared to the private sector. A balance will need to be
struck between reliability of methodology and the sample size which could be surveyed; it is unlikely
to be practical to send SPs to a large number of widely dispersed facilities, but a more limited use
of SPs could be combined with patient exit interviews or medical record extraction, which would
allow researchers to gauge the prevalence of prescription of drugs of interest, such as antibiotics,

if not the prevalence of overprovision.

As discussed above, the study design of this PhD did not allow for many useful conclusions on the
role of individual provider motivations and training on overprovision. The literature discussed in
Chapter 2 also offered limited evidence, other than a trend (among a small number of studies) of
overprovision being less common among providers with higher level qualifications, and female

providers, but little explanation of the mechanisms. However, understanding more about provider
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level factors will be key to designing appropriate interventions and policies to tackle overprovision.
Future research on overprovision should attempt to gather individual provider level data, not only
on demographic and training details, but also including additional surveys to measure provider

knowledge and motivation, as is common in other studies on quality of care.

In terms of other provider level drivers of overprovision, it is perhaps simplistic to consider that
overprovision is either due to inadequate knowledge or effort, or due to deliberately induced
demand. Given the uncertainty inherent in medical decision making, cognitive biases — systematic
errors in judgement — may also play a role in overprovision [73], and further work could also
investigate the extent to which cognitive biases drive overprovision in LMICs. While there is some
evidence of cognitive biases in medical decision making in high-income countries [74], little exists
in LMICs. Furthermore, there is reason to believe that certain cognitive biases may specifically lead
to or be associated with overprovision, such as confirmation bias resulting in an incorrect diagnosis
and associated unnecessary care [75, 76], or commission bias causing a provider to prefer giving a
treatment than withholding it, even when the latter may be more beneficial [77]. Understanding
whether these biases are a cause or driver of overprovision, and their specific role in LMICs, may

be an important step in designing training and interventions to reduce overprovision.

In the literature review, | identified a huge variety of definitions and denominators used when
measuring overprovision, which made comparisons difficult; even in studies measuring, for
example, unnecessary antibiotics for URTI, there was variation in whether only patients who
received antibiotics, or only patients who did not need them, were included in the denominator. A
key step for any future work on the topic will be clear explanation of how components of care were
classified into necessary and unnecessary, and which patient populations were included. This will

allow for better comparison across studies and more robust conclusions.

There are also a number of potential avenues for further development of methods for measuring
overprovision. SPs could be improved to allow the measurement of quality of ongoing care rather
than initial visits only; a pilot study in India has used a case of TB where the SP makes a return visit
if asked by the provider (for example, with a chest x-ray report, or for follow-up after a certain
period) [78]. This is a welcome development, but more innovation, and creative solutions to
falsifying test results, will be required for using SPs for chronic conditions. One solution could be to
train SPs who have chronic health conditions, such as HIV or diabetes, to carry out such cases; this
would require careful consideration of whether such people would be fieldworkers or patient
research subjects, and any resultant ethical issues. SP cases could also be developed specifically to

measure overprovision; an example of one recently implemented was an SP with lower back pain,
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who requests an unnecessary test [79, 80]. Other types of care, such as caesarean sections for
women in labour, and other surgical and inpatient care, will never be able to be measured using
SPs, yet are likely to significant sources of overprovision. New approaches will need to be developed
to fully understand the prevalence of such care; patient exit interviews specifically designed to
capture whether or not a procedure is necessary, with more extensive history taking than a typical

interview, could be one solution.

With more evidence now available on the prevalence of overprovision, the focus can now shift
towards solutions, including evaluating interventions explicitly aimed at reducing overprovision, as
well as incorporating measures of overprovision as outcomes for more general quality
improvement interventions. Evaluation approaches will depend on the intervention; for delivery
arrangements aimed at individual facilities and providers, randomised control trials offer the
highest quality evidence and ability to draw causal inference. However, for changes to governance
or financial arrangements, which are normally made at a regional or national level, quasi-
experimental designs including interrupted time-series, difference-in-differences or synthetic

controls offer a way of identifying effects on measures of overprovision.
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9 Appendices to thesis

Appendix 1: Literature review supplementary material
Search strategy

LMIC filter:

(afghanistan or albania or algeria or american samoa or angola or "antigua and barbuda" or antigua
or barbuda or argentina or armenia or armenian or aruba or azerbaijan or bahrain or bangladesh
or barbados or republic of belarus or belarus or byelarus or belorussia or byelorussian or belize or
british honduras or benin or dahomey or bhutan or bolivia or "bosnia and herzegovina" or bosnia
or herzegovina or botswana or bechuanaland or brazil or brasil or bulgaria or burkina faso or
burkina fasso or upper volta or burundi or urundi or cabo verde or cape verde or cambodia or
kampuchea or khmer republic or cameroon or cameron or cameroun or central african republic or
ubangi shari or chad or chile or china or colombia or comoros or comoro islands or iles comores or
mayotte or democratic republic of the congo or democratic republic congo or congo or zaire or
costa rica or "cote d’ivoire" or "cote d’ ivoire" or cote divoire or cote d ivoire or ivory coast or croatia
or cuba or cyprus or czech republic or czechoslovakia or djibouti or french somaliland or dominica
or dominican republic or ecuador or egypt or united arab republic or el salvador or equatorial
guinea or spanish guinea or eritrea or estonia or eswatini or swaziland or ethiopia or fiji or gabon
or gabonese republic or gambia or "georgia (republic)" or georgian or ghana or gold coast or
gibraltar or greece or grenada or guam or guatemala or guinea or guinea bissau or guyana or british
guiana or haiti or hispaniola or honduras or hungary or india or indonesia or timor or iran or iraq or
isle of man or jamaica or jordan or kazakhstan or kazakh or kenya or "democratic people’s republic
of korea" or republic of korea or north korea or south korea or korea or kosovo or kyrgyzstan or
kirghizia or kirgizstan or kyrgyz republic or kirghiz or laos or lao pdr or "lao people's democratic
republic" or latvia or lebanon or lebanese republic or lesotho or basutoland or liberia or libya or
libyan arab jamabhiriya or lithuania or macau or macao or republic of north macedonia or macedonia
or madagascar or malagasy republic or malawi or nyasaland or malaysia or malay federation or
malaya federation or maldives or indian ocean islands or indian ocean or mali or malta or
micronesia or federated states of micronesia or kiribati or marshall islands or nauru or northern
mariana islands or palau or tuvalu or mauritania or mauritius or mexico or moldova or moldovian
or mongolia or montenegro or morocco or ifni or mozambique or portuguese east africa or
myanmar or burma or namibia or nepal or netherlands antilles or nicaragua or niger or nigeria or
oman or muscat or pakistan or panama or papua new guinea or new guinea or paraguay or peru or
philippines or philipines or phillipines or phillippines or poland or "polish people's republic" or
portugal or portuguese republic or puerto rico or romania or russia or russian federation or ussr or
soviet union or union of soviet socialist republics or rwanda or ruanda or samoa or pacific islands
or polynesia or samoan islands or navigator island or navigator islands or "sao tome and principe"
or saudi arabia or senegal or serbia or seychelles or sierra leone or slovakia or slovak republic or
slovenia or melanesia or solomon island or solomon islands or norfolk island or norfolk islands or
somalia or south africa or south sudan or sri lanka or ceylon or "saint kitts and nevis" or "st. kitts
and nevis" or saint lucia or "st. lucia" or "saint vincent and the grenadines" or saint vincent or "st.
vincent" or grenadines or sudan or suriname or surinam or dutch guiana or netherlands guiana or
syria or syrian arab republic or tajikistan or tadjikistan or tadzhikistan or tadzhik or tanzania or
tanganyika or thailand or siam or timor leste or east timor or togo or togolese republic or tonga or
"trinidad and tobago" or trinidad or tobago or tunisia or turkey or turkmenistan or turkmen or
uganda or ukraine or uruguay or uzbekistan or uzbek or vanuatu or new hebrides or venezuela or
vietnam or viet nam or middle east or west bank or gaza or palestine or yemen or yugoslavia or
zambia or zimbabwe or northern rhodesia or global south or africa south of the sahara or sub-
saharan africa or subsaharan africa or africa, central or central africa or africa, northern or north
africa or northern africa or magreb or maghrib or sahara or africa, southern or southern africa or
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africa, eastern or east africa or eastern africa or africa, western or west africa or western africa or
west indies or indian ocean islands or caribbean or central america or latin america or "south and
central america" or south america or asia, central or central asia or asia, northern or north asia or
northern asia or asia, southeastern or southeastern asia or south eastern asia or southeast asia or
south east asia or asia, western or western asia or europe, eastern or east europe or eastern europe
or developing country or developing countries or developing nation? or developing population? or
developing world or less developed countr* or less developed nation? or less developed
population? or less developed world or lesser developed countr* or lesser developed nation? or
lesser developed population? or lesser developed world or under developed countr* or under
developed nation? or under developed population? or under developed world or underdeveloped
countr* or underdeveloped nation? or underdeveloped population? or underdeveloped world or
middle income countr* or middle income nation? or middle income population? or low income
countr* or low income nation? or low income population? or lower income countr* or lower
income nation? or lower income population? or underserved countr* or underserved nation? or
underserved population? or underserved world or under served countr* or under served nation?
or under served population? or under served world or deprived countr* or deprived nation? or
deprived population? or deprived world or poor countr* or poor nation? or poor population? or
poor world or poorer countr® or poorer nation? or poorer population? or poorer world or
developing econom* or less developed econom™* or lesser developed econom®* or under developed
econom* or underdeveloped econom* or middle income econom* or low income econom* or
lower income econom™ or low gdp or low gnp or low gross domestic or low gross national or lower
gdp or lower gnp or lower gross domestic or lower gross national or Imic or Imics or third world or
lami countr* or transitional countr* or emerging economies or emerging nation?).ti,ab,sh kf.

Overprovision of healthcare filter
((overuse or overprov* or unnecessary or irrational*) adj3 ("medical care" or healthcare or
diagnostic* or drug* or medicine*))

Data extraction table

The data extraction table is two pages wide and eight pages long (16 pages total) and is presented

horizontally overleaf.
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Year Year(s) |Country Hospital or Public or |Facility |Representati|National/|Patient
publis data data World Bank |WHO primary health |private [sample |ve / random |regional/ |sample
Authors |hed Title collected [collected |income group|region facility? sector? [size sample city size
Ab Antibiotic prescribing in public and private practice: A
Rahman cross-sectional study in primary care clinics in Upper-middle|Western
et al 2016|Malaysia 2014|Malaysia |income Pacific Primary Both 545|Yes National 2857
Agarwal Antibiotic stewardship in a tertiary care NICU of 2019- Lower-middle|South-
et al 2021|northern India: a quality improvement initiative 2010 India income East Asia |Hospital Private 1INA NA 2292
Antibiotics dispensing for URTIs by community
pharmacists (CPs) and general medical practitioners in
Alabid et Penang, Malaysia: a comparative study using Upper-middle|Western
al 2014|simulated patients (SPs) 2011|Malaysia |income Pacific Primary Private 20|No Regional 20
Antibiotics use patterns for surgical prophylaxis site Eastern
Alavi et infection in different surgical wards of a teaching Lower-middle|Mediterra
al 2014|hospital in Ahvaz, Iran 2011-12 [lran income nean Hospital NS 1INA NA 8586
A study of 'rational use of investigations' in a tertiary Lower-middle|South-
Alvietal | 2012|hospital NS India income East Asia |Hospital Public 1INA NA 90
Eastern
Amidi et Antibiotic use and abuse among physicians in private Lower-middle|Mediterra
al 1975|practice in Shiraz, Iran NS Iran income nean Primary Private 40|Yes City 40
Aminu et Reasons for performing a caesarean section in public Banglades |Lower-middle|South-
al 2014|hospitals in rural Bangladesh 2011}h income East Asia |Hospital Public 5|Yes Regional 530
Awad et
al
Bronchiolitis clinical practice guidelines Eastern
implementation: surveillance study of hospitalized 2016- Upper-middle|Mediterra
2020|children in Jordan 2017 Jordan income nean Hospital Private 1INA NA 179
Basu et Antibiotic misuse in children by the primary care Lower-middle|South-
al 2007|physicians-an Indian experience NS India income East Asia |Hospital Public 1INA NA 2427
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Year |Medical condition|Medical Type of Type of Factors [Interv|Statistic
publis |/patient type condition/patient overprovision|Type of overprovision Assessment of prevale |Point prevalence associat |entio |al
Authors |hed (category) type (detail) (category) (detail) overprovision |Measure of overprovision [nce estimate ed? n? tests?
Ab
Rahman Respiratory tract Medical record|% of URTI patients given
et al 2016|infections URTI Antibiotics  |Antibiotics extraction antibiotics Healthy 46.2%|Yes No |No
Proportion of days with
Agarwal Various/any Medical record|antibiotics for blood culture 451/1000 days fell to
et al 2021}inpatients Neonates in ICU Antibiotics  |Antibiotics extraction negative patients Healthy [361/1000 days No Yes |Yes
Alabid et Respiratory tract Standardised |% of URTI patients given
al 2014]infections URTI Antibiotics  |Antibiotics patients antibiotics Healthy 65.0%|no no NA
Patients who received
prophylactic
Alavi et Surgery and antibiotics before Unnecessary prophylactic  [Medical record|% of prophylaxis Treatm
al 2014|labour surgery Antibiotics  |antibiotics extraction unnecessary ent 44%|Yes No |No
Various/any Unnecessary laboratory Medical record Treatm
Alvietal | 2012|inpatients Inpatients Diagnostics  [tests extraction % of tests avoidable ent 70.10%|Yes No |No
Amidi et Respiratory tract Standardised |% given unnecessary
al 1975|infections URTI Antibiotics  |Antibiotics patients antibiotics Healthy 93%|No No |NA
Other
Aminu et Surgery and therapeutic Medical record|% of caesarean sections Treatm
al 2014|labour Women in labour interventions |Caesarean section extraction unnecessary ent 16%|No No |NA
97.7% to 100%/
Complete blood count, 61.4% to 54.9%/
blood culture, urinalysis, 40.9% to 39.6%/
chest radiography, 100% to 100%/
respiratory syncytial virus 71.7% to 50.5%/
Awad et Mixed/variou |test, influenza test, 45.5% to 40.7%/
al s scheduled salbutamol, 50.0% to 31.9%/
salbutamol trial, nebulized 27.3% to 23.1%/
saline, inhaled steroid, 44.3% to 8.8%/ 3.4%
systemic steroid, to 3.3%/ 9.1% to
Respiratory tract [Bronchiolitis in inappropriate antibiotics, Medical record|% getting specified 5.5%/ 35.2% to
2020}infections children <24 months chest physiotherapy extraction unnecessary care Healthy |16.5%/ 8.0% to 8.8% |No Yes |Yes
Basu et Various/any Child outpatients Reassessing Treatm
al 2007|outpatients prescribed antibiotics |Antibiotics  [Antibiotics patients % of antibiotics unnecessary|ent 35.3%|Yes No |Yes
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Year Year(s) |Country Hospital or Public or |Facility |Representati|National/|Patient
publis data data World Bank |WHO primary health |private [sample |ve / random |regional/ |sample
Authors |hed Title collected [collected |income group|region facility? sector? [size sample city size
Magnitude and determinants of drug-related
problems among patients admitted to medical wards
Bekele et of southwestern Ethiopian hospitals: A multicenter
al 2021|prospective 2020|Ethiopia [Low-income [Africa Hospital Public 3|No Regional 313
The Pattern of Drug Use in Acute Fever by General Lower-middle|South-
Beri et al| 2013|Practitioners (GPs) in Pune City, India NS India income East Asia [Primary Private 20|Yes City 400
Clinical pattern of antibiotic overuse and misuse in
Chang et primary healthcare hospitals in the southwest of Upper-middle|Western
al 2019|China 2018|China income Pacific Hospital Public 31|Yes Regional | 57,009
Appropriateness and adequacy of antibiotic
Choez et prescription for upper respiratory tract infections in Upper-middle|The
al 2018|ambulatory health care centers in Ecuador 2015|Ecuador |income Americas [Primary Public 1INA NA 1393
Currie et Patient knowledge and antibiotic abuse: Evidence Upper-middle|Western
al 2011|from an audit study in China 2008-9 |[China income Pacific Hospital Public 70|Yes Regional 229
Currie et Social networks and externalities from gift exchange: Upper-middle|Western
al 2013|Evidence from a field experiment 2012|China income Pacific Hospital NS 80[No City 640
Currie et Addressing antibiotic abuse in China: An experimental [2011- Upper-middle|Western
al 2014|audit study 2012 China income Pacific Hospital NS 140|Yes City 620
Use of standardised patients to assess quality of
Daniels healthcare in Nairobi, Kenya: a pilot, cross-sectional Lower-middle
et al 2017|study with international comparisons 2014|Kenya income Africa Primary both 42|No City 166
Unnecessary appendectomy in suspected cases of 2003- Lower-middle|South-
Das et al | 2009|acute appendicitis. 2008 India income East Asia |Hospital Public 1INA NA 912
In urban and rural India, a standardized patient study
showed low levels of provider training and huge Lower-middle|South-
Das et al | 2012|quality gaps 2010{India income East Asia [Primary Private 241|Yes Regional 677
Das et al Quality and Accountability in Healthcare Delivery: Lower-middle|South-
2016|Audit-Study Evidence from Primary Care in India 2010-11 [India income East Asia [Primary Both 224|Yes Regional 440
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Year |Medical condition|Medical Type of Type of Factors [Interv|Statistic
publis |/patient type condition/patient overprovision|Type of overprovision Assessment of prevale |Point prevalence associat |entio |al
Authors |hed (category) type (detail) (category) (detail) overprovision |Measure of overprovision [nce estimate ed? n? tests?
Bekele et Various/any Adult medical Any/various Medical record|% received any unnecessary |Populat
al 2021}inpatients inpatients drugs Any unnecessary drug extraction drug ion 29.4%(No No |NA
81% ayurvedic GPs,
Other infectious Medical record|% of patients with viral 15% allopathic GPs,
Berietal| 2013|diseases Viral fever Antibiotics  |Antibiotics extraction fever prescribed antibiotics [Healthy|p<0.001 Yes No |Yes
Chang et Various/any All outpatients Medical record|% of antibiotic prescriptions |Treatm
al 2019|outpatients prescribed antibiotics |Antibiotics  [Antibiotics extraction unnecessary ent 84.1%|Yes No |Yes
Choez et Respiratory tract Medical record treatme
al 2018|infections URTI Antibiotics  |Antibiotics extraction % of antibiotics unnecessary|nt 90.25%|yes no no
Currie et Respiratory tract o Standardised
al 2011}infections URTI Antibiotics Antibiotics patients % prescribed antibiotics Healthy 62%|Yes No |Yes
Currie et Respiratory tract o Standardised
al 2013|infections URTI Antibiotics Antibiotics patients % prescribed antibiotics Healthy 50%|yes no yes
55%, 85% if requests
antibiotics, 10% if
Antibiotics says will buys drugs
Currie et Respiratory tract Standardised elsewhere, 16% if
al 2014|infections URTI Antibiotics patients % prescribed antibiotics Healthy |both Yes No |Yes
Adults with unstable
angina, asthma or TB,
Daniels Various/any and children with Any/various |Unnecessary steroids & Standardised |% received steroids, %
et al 2017|outpatients diarrhoea drugs antibiotics patients received antibiotics Healthy |2% / 49% Yes No |Yes
Other
Surgery and Suspected therapeutic Medical record|% of appendectomies Treatm
Das etal | 2009|labour appendicitis interventions [Appendectomy extraction negative for appendicitis ent 36.4%|Yes No |Yes
Adults with unstable
angina and asthma, % of SPs received any
Various/any and children with Any/various |Any unnecessary of harmful |Standardised [unnecessary or harmful Populat
Das et al 2012|outpatients dysentery drugs treatment patients treatment ion 41.70%|no No NA
Adults with unstable
angina and asthma, % of SPs received any Populat
Das et al Various/any and children with Any/various [Any unnecessary drug / Standardised |unnecessary drug/ % ion/hea
2016|outpatients dysentery drugs unnecessary antibiotics patients received antibiotics Ithy 80.2%/27.8% Yes No |Yes
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Year Year(s) |Country Hospital or Public or |Facility |Representati|National/|Patient
publis data data World Bank |WHO primary health |private [sample |ve / random |regional/ |sample
Authors |hed Title collected [collected |income group|region facility? sector? [size sample city size
The impact of training informal health care providers Lower-middle|South-
Das et al | 2016]in India: A randomized controlled trial 2013-14 |[India income East Asia [Primary Both 273|Yes Regional 790
Eastern
Davoodia Inappropriate use of urinary catheters and its Lower-middle|Mediterra
n et al 2012|common complications in different hospital ward 2005/Iran income nean Hospital Public 1INA NA 206
Barriers to optimal and appropriate use of uterotonics
Dubey et during active labour and for prevention of postpartum
al haemorrhage in public health care facilities: An Lower-middle[South-
2021|exploratory study in five states of India 2010-11 |[India income East Asia |Both Public 56[No Regional 1479
Dumont Determinants of non-medically indicated caesarean Burkina
etal 2016|deliveries in Burkina Faso 2014|Faso Low-income |Africa Hospital Public 22|Yes National 100
Antibiotic prescribing practice and adherence to
Gasson guidelines in primary care in the Cape Town Metro South Upper-middle
et al 2018|District, South Africa 2016|Africa income Africa Primary Public 8lyes City 449
Drug therapy problems among patients with
cardiovascular disease admitted to the medical ward
Gelchu & and had a follow-up at the ambulatory clinic of Hiwot
Abdela Fana Specialized University Hospital: The case of a
2019|tertiary hospital in eastern Ethiopia 2017|Ethiopia [Low-income [Africa Hospital Public 1INA NA 216
The degree and appropriateness of computed
Gorleku tomography utilization for diagnosis of headaches in |2016- Lower-middle
et al 2021|Ghana 2018 Ghana income Africa Hospital Both 5[No National 11,806
90
(comm
Rational use of antibiotics by community health unity
workers and caregivers for children with suspected health
Graham pneumonia in Zambia: a cross-sectional mixed Lower-middle workers
et al 2016|methods study 2012|Zambia income Africa Primary Public ) Yes Regional 537
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Year |Medical condition|Medical Type of Type of Factors [Interv|Statistic
publis |/patient type condition/patient overprovision|Type of overprovision Assessment of prevale |Point prevalence associat |entio |al
Authors |hed (category) type (detail) (category) (detail) overprovision |Measure of overprovision [nce estimate ed? n? tests?
Any unnecessary
drugs: 87.9% in
public, 70.7% in
private control,
69.5% in private
treatment .
Antibiotics: 63.6% in
Adults with unstable public, 33.1% in
angina and asthma, % of SPs received any Populat |private control,
Various/any and children with Any/various [Any unnecessary drug / Standardised |unnecessary drug/ % ion/hea|33.2% in private
Das et al | 2016|outpatients dysentery drugs unnecessary antibiotics patients received antibiotics Ithy treatment Yes Yes |yes
Other
Davoodia Various/any Patients with therapeutic Medical record Treatm
n et al 2012}inpatients catheters interventions |Catheter extraction % of catheters unnecessary |ent 20.6%|Yes No |No
Dubey et Specific non-
al Surgery and Low risk women in antibiotic Uterotonics to augment Direct % received uterotonics for
2021|labour labour drugs labour observation augmentation of labour Healthy 48.7%|Yes No |No
Other
Dumont Surgery and therapeutic Medical record|% of caesarean sections not |Treatm
etal 2016|labour Women in labour interventions |Caesarean section extraction medically indicated ent 24%|Yes No |Yes
Gasson Other infectious Medical record|% of antibiotics not Treatm
et al 2018|diseases Any infection Antibiotics  |antibiotics extraction required ent 17.1%|yes no yes
Cardiovascular
diseases (previously
Gelchu & Non- admitted, returned
Abdela communicable for follow-up as Any/various Medical record|% received any unnecessary |Populat
2019|conditions outpatients) drugs Any unnecessary drug extraction drug ion 7.4%|No No |NA
Non-
Gorleku communicable Outpatients with Medical record|% of computed tomography |Treatm
et al 2021|conditions headache Diagnostics |Computed tomography extraction unnecessary ent 69%|No No |NA
% of children given
antibiotics who had normal
breathing (assessed by
expert)/ % of children with
normal breathing Treatm
Graham Respiratory tract |Children with Direct (measured by CHW) giving |ent/hea
et al 2016|infections suspected pneumonia |Antibiotics  [Antibiotics observation antibiotics Ithy 35% /5% Yes No |Yes
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Year Year(s) |Country Hospital or Public or |Facility |Representati|National/|Patient
publis data data World Bank |WHO primary health |private [sample |ve / random |regional/ |sample

Authors |hed Title collected [collected |income group|region facility? sector? [size sample city size
Component wise financial implications of

Gupta et inappropriate blood transfusion on Indian healthcare Lower-middle|South-

al 2021|system 2021|India income East Asia |Other Both 9|No Regional 6910

Hadi et Audit of antibiotic prescribing in two governmental 2001- Lower-middle|South-

al 2008|teaching hospitals in Indonesia 2002 Indonesia |income East Asia |Hospital Public 2(No Regional 1153

Eastern

Hatam et Economic burden of inappropriate antibiotic use for Lower-middle|Mediterra

al 2011|prophylactic purpose in Shiraz, Iran 2004|Iran income nean Hospital NS 6|No City 1000
Adherence to American heart association and Eastern

Hatam et American college of cardiology standard guidelines of Lower-middle|Mediterra

al 2013|angiography in Shiraz, Iran 2012|Iran income nean Hospital Both 7|Yes City 280
Unnecessary antibiotic use for mild acute respiratory NS
infections during 28-day follow-up of 823 children Lower-middle|Western (multipl 654

Hoa et al| 2011|under five in rural Vietham 2007|Vietnam |income Pacific Both Both e) No Regional |/1048
Management of acute diarrhea in adults in China: a Upper-middle|Western Regional/

Hou et al| 2013|cross-sectional survey 2011|China income Pacific Hospital Public 20|No city 800

Eastern

Jame et Indications and Overuse of Computed Tomography in Lower-middle|Mediterra

al 2014 Minor Head Trauma 2012|Iran income nean Hospital Public 3|No City 400
The Extent of Inappropriate Use of Magnetic Eastern

Jame et Resonance Imaging in Low Back Pain and its Lower-middle|Mediterra

al 2014 contributory Factors 2012|Iran income nean Hospital Both 4|No City 400

] DECIDE: a cluster-randomized controlled trial to

Kaboré e reduce unnecessary caesarean deliveries in Burkina  |2014- Burkina

tal 2019|Faso 2016 Faso Low-income |Africa Hospital Public 22|Yes National 4174

Kaur et A study of antibiotic prescription pattern in patients [2016- Lower-middle|South-

al 2018|referred to tertiary care center in Northern India 2017 India income East Asia |Hospital Public 1INA NA 517
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Year |Medical condition|Medical Type of Type of Factors [Interv|Statistic
publis |/patient type condition/patient overprovision|Type of overprovision Assessment of prevale |Point prevalence associat |entio |al
Authors |hed (category) type (detail) (category) (detail) overprovision |Measure of overprovision [nce estimate ed? n? tests?
Other
Gupta et Recipients of blood [therapeutic Medical record|% of blood components Treatm
al 2021|Various/all products interventions |Blood transfusion extraction irrational ent 67.1%|No No NA
Patients who were
hospitalized in various
Hadi et Various/any wards for 5 days or Medical record|% of prescriptions without |Treatm
al 2008|inpatients more Antibiotics  |Antibiotics extraction indication ent 41.7%|Yes No |Yes
% of prophylaxis
unnecessary / % of those Treatm
Hatam et Surgery and Unnecessary prophylactic  [Medical record|not needing prophylaxis ent/hea
al 2011|labour Surgical patients Antibiotics  |antibiotics extraction given it Ithy 8.6%/97.7% No No |NA
Hatam et Various/any Reassessing % of angiography Treatm
al 2013]outpatients Outpatients Diagnostics |Angiography patients unnecessary ent 14.3%|Yes No [Yes
73% in private clinic,
80% in public clinic
(retrospective), 67%
Children with mild in private clinic, 65%
Respiratory tract [respiratory tract Household % of children with mild ARI in public clinic
Hoa et al| 2011|infections infection Antibiotics  |Antibiotics survey given antibiotics Healthy [(prospective) Yes No |No
% of patients who received
unnecessary antibiotics / %
of patients not needing Populat
Other infectious |Adults with diarrhoea Medical record|antibiotics who received ion/hea
Hou et al| 2013|diseases (outpatients) Antibiotics  |Antibiotics extraction them Ithy 47.9% /57.2% No No |NA
Non-
Jame et communicable Reassessing  |% of computed tomography |Treatm
al 2014|conditions Minor head trauma [Diagnostics |Computed tomography patients unnecessary ent 36.80%|Yes No |Yes
Non-
Jame et communicable Patient exit Treatm
al 2014|conditions Lower back pain Diagnostics |MRI interview % of MRIs unnecessary ent 48.9%|Yes No |Yes
Other
Kaboré e Surgery and therapeutic Medical record|% of caesarean sections not |Treatm
tal 2019|labour Women in labour interventions |Caesarean section extraction medically indicated ent 18.96% fell to 6.56% [No Yes |Yes
% of antibiotic prescriptions [Treatm
Adult outpatients unnecessary / % of all ent/po
Kaur et Various/any (who were prescribed Reassessing patients receiving pulatio
al 2018|outpatients antibiotics) Antibiotics  |Antibiotics patients unnecessary antibiotics n 43.9%/25.0% No No |NA
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Year Year(s) |Country Hospital or Public or |Facility |Representati|National/|Patient
publis data data World Bank |WHO primary health |private [sample |ve / random |regional/ |sample
Authors |hed Title collected [collected |income group|region facility? sector? [size sample city size
Kawana Factors predictive of inappropriateness in requests for
mi & parenteral antimicrobials for therapeutic purposes: A Upper-middle|The
Fortale 2011|study in a small teaching hospital in Brazil 2005|Brazil income Americas [Hospital Public 1INA NA 963
Kirkil et Appendicitis scores may be useful in reducing the 2009- Upper-middle
al 2013|costs of treatment for right lower quadrant pain 2010 Turkey income Europe Hospital NS 1INA NA 64
Knox et Improving paediatric clinical outcome indicators by a
al 2015|collaborative retraining of child health professionals [2013-14 [Burundi [Low-income |[Africa Hospital NS 2(No City NS
Kouanda Burkina
etal 2013|Audit of cesarean delivery in Burkina Faso 2009-10 |[Faso Low-income |Africa Hospital NS 10|No National 300
Do private providers give patients what they demand,
Kwan et even if it is inappropriate? A randomised study using Lower-middle
al 2022|unannounced standardised patients in Kenya 2019|Kenya income Africa Primary Private 200|Yes National 400
Lagarde
& Overtreatment and benevolent provider moral South Upper-middle
Blaauw 2022|hazard: Evidence from South African doctors Africa income Africa Primary Private 113|yes City 226
Liang et Unnecessary use of antibiotics for inpatient children [2007- Upper-middle|Western
al 2011|with pneumonia in two counties of rural China 2008 China income Pacific Both Public 5|No Regional 226
Prolonged labour as indication for emergency
Maalge caesarean section: a quality assurance analysis by Lower-middle
et al 2012|criterion-based audit at two Tanzanian rural hospitals [2009-10 [Tanzania [income Africa Hospital Private 2(No Regional 144
Masoom Evaluation of Adherence to American Society of Eastern
pour et Health-System Pharmacists Guidelines: Stress Ulcer Lower-middle|Mediterra
al 2017|Prophylaxis in Shiraz, Iran 2013|lIran income nean Hospital Public 1INA NA 380
] Unnecessary antimicrobial prescribing for upper
Mathibe respiratory tract infections in children in South Upper-middle
& Zwane 2020|Pietermaritzburg, South Africa NS Africa income Africa Primary Public 1INA NA 306
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Year |Medical condition|Medical Type of Type of Factors [Interv|Statistic
publis |/patient type condition/patient overprovision|Type of overprovision Assessment of prevale |Point prevalence associat |entio |al
Authors |hed (category) type (detail) (category) (detail) overprovision |Measure of overprovision [nce estimate ed? n? tests?
Kawana
mi & Various/any Medical record|% of therapeutic parenteral |Treatm
Fortale 2011|inpatients Inpatients Antibiotics  |Antibiotics extraction antibiotics unnecessary ent 7.7%|Yes No |[Yes
Other
Kirkil et Surgery and Patients admitted for [therapeutic Medical record|% of appendectomies Treatm
al 2013|labour appendectomy interventions |Appendectomy extraction negative for appendicitis ent 17.2%|No No |NA
Knox et Other infectious Medical record|% of children with malaria
al 2015|diseases Children with malaria |Antibiotics  |Antibiotics for malaria extraction given antibiotics Healthy |14.2% fell to 11.6% |No Yes |No
Other
Kouanda Surgery and therapeutic Medical record|% of caesarean sections not |Treatm
etal 2013|labour Women in labour interventions |Caesarean section extraction medically indicated ent 12.0%|Yes No |Yes
% received any unnecessary
lab test, % prescribed
Kwan et Other infectious Mixed/variou |Unnecessary lab tests, Standardised |antibiotics, % prescribed
al 2022|diseases Child with diarrhoea |s antibiotics, antiparasitics patients antiparasitic Healthy |10%/25%/56% Yes No |Yes
% received any unnecessary
Lagarde Any unnecessary drug/any drug/% received any Populat
& Respiratory tract Any/various [antibiotic/any unnecessary |[Standardised |antibiotic/% received any [ion/hea
Blaauw 2022]infections acute bronchitis drugs non-antibiotic patients unnecessary non-antibiotic |lthy 99.1%/70.8%/80.5% |yes no yes
Inpatients with % of children with
Liang et Respiratory tract [pneumonia under 14 Medical record|pneumonia given Populat
al 2011}infections years old Antibiotics  |Antibiotics extraction unnecessary antibiotics ion 43%(No No |NA
% of caesarean sections
Other with prolonged labour as
Maalge Surgery and therapeutic Medical record|only indication but no Treatm
et al 2012|labour Women in labour interventions |Caesarean section extraction actual prolonged labour ent 26%|Yes No |Yes
Masoom . Specific non- % of patients who received
pour et Yarlo.us/any Inpatients at low risk |antibiotic Prophylactic proton pump |Reassessing unnecessary proton pump
al 2017|!nPatients for stress ulcer drugs inhibitors patients inhibitors Healthy 82%|No No |NA
Mathibe Respiratory tract [Children under 5 with Patient exit % of children with URTI
& Zwane 2020}infections URTI Antibiotics  |Antibiotics interview given antibiotics Healthy 76%|Yes No |Yes
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Year Year(s) |Country Hospital or Public or |Facility |Representati|National/|Patient
publis data data World Bank |WHO primary health |private [sample |ve / random |regional/ |sample

Authors |hed Title collected [collected |income group|region facility? sector? [size sample city size
Effect of Integrated Capacity-Building Interventions
on Malaria Case Management by Health Professionals

Mbonye in Uganda: A Mixed Design Study with Pre/Post and  |2009-

et al 2014|Cluster Randomized Trial Components 2010 Uganda Low-income |Africa Primary Both 36[No National | 753074

Means et Correlates of Inappropriate Prescribing of Antibiotics |2009-

al 2014|to Patients with Malaria in Uganda 2010 Uganda Low-income |Africa Primary Both 36[No National 45591
A review on laboratory tests’ utilization: A trigger for Eastern

Meidani cutting costs and quality improvement in health care Lower-middle|Mediterra

et al 2016|settings NS Iran income nean Hospital Public 1INA NA 9541

Mekonn Implementing ward based clinical pharmacy services

enetal 2013|in an Ethiopian University Hospital 2011|Ethiopia [Low-income [Africa Hospital Public 1INA NA 300
Antibiotic use and prescription and its effects on
Enterobacteriaceae in the gut in children with mild

Minh et respiratory infections in Ho Chi Minh City, Vietnam. A |12009- Lower-middle|Western

al 2020|prospective observational outpatient study 2010 Vietnam [income Pacific Hospital Public 1INA NA 561

Moham Eastern

madi et Appropriateness of physicians’ lumbosacral MRI Lower-middle|Mediterra

al 2016|requests in private and public centers in Tehran, Iran 2014|Iran income nean Hospital Both 2(No City 277
Venous thromboembolism risk assessment, Eastern

Mokhtari prophylaxis practices and interventions for its Lower-middle|Mediterra

et al 2014|improvement (AVAIL-ME Extension Project, Iran) 2008-09 |[Iran income nean Hospital NS 20|No National 177
Identification of the most frequent mistakes in the

Mondrag prescription of antibiotics using the 'time-out' Upper-middle|The

on et al 2021|strategy, in a pediatric hospital in mexico city 2020|Mexico income Americas [Hospital Public 1INA NA 196
Indications and appropriateness of caesarean sections
performed in a tertiary referral centre in Uganda: A

Nelson 2017|retrospective descriptive study 2014-15 |Uganda Low-income |Africa Hospital Public 1INA NA 200

Nguyen Antibiotic use in children hospitalised with Lower-middle|Western

et al 2020|pneumonia in Central Vietnam 2017-18 |[Vietnam [income Pacific Hospital Private 1INA NA 2911
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Year |Medical condition|Medical Type of Type of Factors [Interv|Statistic
publis |/patient type condition/patient overprovision|Type of overprovision Assessment of prevale |Point prevalence associat |entio |al
Authors |hed (category) type (detail) (category) (detail) overprovision |Measure of overprovision [nce estimate ed? n? tests?
Intervention arm:
Under 5: 56% fell to
37%, 5 and above:
42% fell to 27%.
Control arm : Under
Specific non- % febrile patients with 5: 65% fell to 60%, 5
Mbonye Other infectious |Non-malarial febrile |antibiotic Medical record|negative malaria test given and above: 47% fell
et al 2014|diseases illness drugs Antimalarials extraction antimalarial Healthy [to 44%. Yes Yes |Yes
% of patients with malaria
Means et Other infectious Medical record|prescribed antibiotics
al 2014|diseases Malaria Antibiotics  |Antibiotics extraction without an indication Healthy 42%|Yes No |Yes
Meidani Yario.us/any Unnecessary laboratory Medical record|% of laboratory tests Treatm
et al 2016|'NPatIeNts Any inpatient Diagnostics  [tests extraction inappropriate ent 26.40%|No No NA
Mekonn Various/any Any/various Medical record|% received any unnecessary |Populat
enetal 2013|inpatients Any inpatient drugs Any unnecessary drug extraction drug ion 12.0%|No No NA
Minh et Respiratory tract [Children with mild Medical record|% given antibiotics Treatm
al 2020}infections respiratory infections |Antibiotics  [Antibiotics extraction inappropriately ent 90.1%|No No |NA
Moham Non-
madi et communicable Patient exit Treatm
al 2016|conditions Lower back pain Diagnostics |MRI interview % of MRIs unnecessary ent 24.4%|Yes No |Yes
Patients who were Venous thromboembolism % of low risk patients
Mokhtari Various/any low risk for venous Mixed/variou |prophylaxis (drug and Medical record|receiving unnecessary
et al 2014|inpatients thromboembolism s mechanical) extraction prophylaxis Healthy 39.5%|No No |NA
Any paediatric
Mondrag Various/any inpatient prescribed Medical record|% of antibiotic prescriptions |Treatm
on et al 2021}inpatients antibiotics Antibiotics  |Antibiotics extraction not medically justified ent 23%|Yes No |No
% of caesarean sections
Other where alternative forms of
Surgery and therapeutic Medical record|care might have been more |Treatm
Nelson 2017|labour Women in labour interventions |Caesarean section extraction appropriate ent 55%|No Yes |Yes
Children aged 2-59
months with a
primary admission
Nguyen Respiratory tract |diagnosis of Medical record|% of intravenous antibiotics |Treatm
et al 2020}infections pneumonia Antibiotics  |Antibiotics extraction for pneumonia unnecessary |ent 68%|No No |NA
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Year Year(s) |Country Hospital or Public or |Facility |Representati|National/|Patient
publis data data World Bank |WHO primary health |private [sample |ve / random |regional/ |sample
Authors |hed Title collected [collected |income group|region facility? sector? [size sample city size
Nigmatk Adherence to clinical quidelines on preoperative
ulova et assessment and correction of cardiovascular risk in Upper-middle
al 2020|non-cardiac surgery 2018|Russia income Europe Hospital Private 1|NA NA 102
Eastern
Nikbakhs Preoperative medical evaluation in elective surgery Lower-middle|Mediterra
h et al 2010|versus standard criteria 2008-09 |[Iran income nean Hospital NS 2(No City 498
Overdiagnosis and overtreatment of malaria in
Orish et children in a secondary healthcare centre in Sekondi- |2010- Lower-middle
al 2016|Takoradi, Ghana 2012 Ghana income Africa Hospital Public 1|NA NA 1160
Demand management by electronic gatekeeping of
Pema et test requests does not influence requesting behaviour|2013- South Upper-middle
al 2018|or save costs dramatically 2014 Africa income Africa Other Public 1INA NA 1E+06
Eastern
Refahi et Is prescription of knee MRI according to standard Lower-middle|Mediterra
al 2016|clinical guideline 2014|Iran income nean Hospital NS 1INA NA 115
Prescribers' indications for drugs in childhood: A
Sanz et survey of five European countries (Spain, France, 1997- Bulgaria/R [Upper-middle 1874
al 2005|Bulgaria, Slovakia and Russia) 2000 ussia income Europe Primary NS 14|No NS /2194
Sattayale The inappropriate use of proton pump inhibitors
rtyanyon during admission and after discharge: a prospective |2016- Upper-middle|South-
getal 2020|cross-sectional study 2017 Thailand [income East Asia |Hospital Public 1INA NA 256
Eastern
The use of clinical audit during a successful medical Afghanista Mediterra
Smith 2012|engagement in Afghanistan 2011|n Low-income |nean Primary Public 1INA NA 144
Sylvia et Survey Using Incognito Standardized Patients Shows Upper-middle|Western
al 2014|Poor Quality Care in China's Rural Clinics 2013|China income Pacific Primary both 48|Yes Regional 82
Drug therapy problem and contributing factors among
Tegegne ambulatory hypertensive patients in Ambo General
et al 2015|Hospital, West Shoa, Ethiopia 2014|Ethiopia [Low-income [Africa Hospital Public 1INA NA 151
Van Der Surgical antimicrobial prophylaxis among pediatric
Sandt et patients in south africa comparing two healthcare South Upper-middle
al 2019|settings 2015|Africa income Africa Hospital Both 2(No NS 224
Van Connected diagnostics to improve accurate diagnosis,
Duijn et treatment, and conditional payment of malaria Lower-middle
al 2021]|services in Kenya 2017-18 |Kenya income Africa Both Private 5|No Regional 2738
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Year |Medical condition|Medical Type of Type of Factors [Interv|Statistic
publis |/patient type condition/patient overprovision|Type of overprovision Assessment of prevale |Point prevalence associat |entio |al
Authors |hed (category) type (detail) (category) (detail) overprovision |Measure of overprovision [nce estimate ed? n? tests?
50.5%
Nigmatk Patients admitted for electrocardiogram/7
ulova et Surgery and elective non cardiac Electrocardiogram and Medical record Treatm [2.0%
al 2020|labour surgery Diagnostics |echocardiography extraction % of exams unnecessary ent echocardiography No No |NA
Nikbakhs Surgery and Elective general Medical record Treatm
h et al 2010|labour surgery patients Diagnostics |Laboratory tests extraction % of tests unnecessary ent Various, 0% to 77% |No No |NA
Specific non- % of malaria
Orish et Other infectious |Non-malarial febrile |antibiotic Medical record|negative/untested children 84.1% negative
al 2016|diseases illness drugs Antimalarials extraction given antimalarial Healthy |test/78.2 % untested|Yes No |Yes
Pema et Unnecessary repetition of [Medical record|% of laboratory tests that [Treatm
al 2018|Various/all Laboratory tests Diagnostics |laboratory tests extraction are unnecessary repeats ent 3.18%|No No |NA
Refahi et Various/any Patients for knee Patient exit Treatm
al 2016|outpatients MRIs Diagnostics |MRI interview % of MRIs unnecessary ent 45.2%|Yes No No
Sanz et Various/any Medical record Treatm (46.0% Bulgaria,
al 2005|outpatients Outpatients under 15 |Antibiotics  |Antibiotics extraction % of antibiotics incorrect ent 60.2% Russia No No |NA
Sattayale Patients prescribed  [Specific non- % of proton pump inhibitor
rtyanyon Various/any proton pump antibiotic Reassessing prescriptions without Treatm
getal 2020}inpatients inhibitors drugs Proton pump inhibitors patients indication ent 41.4%|No No |NA
Other infectious |Under 5s with Medical record 90% pre audit 23%
Smith 2012|diseases diarrhoea Antibiotics  |Antibiotics extraction % prescribed antibiotics Healthy [post audit No Yes |No
Adults with unstable ] 64% village clinics,
Sylvia et Various/any angina, child with Any/various Standardised |% of medicines which were |Treatm |55% town health
al 2014|outpatients dysentery drugs unnecessary/harmful drugs |patients unnecessary/harmful ent centres yes no yes
Non- Hypertension
Tegegne communicable outpatients given at |Any/various Medical record|% received any unnecessary |Populat
et al 2015|conditions least one drug drugs Any unnecessary drug extraction drug ion 24.5%(No No |NA
Van Der % of cases where antibiotics
Sandt et Surgery and Children undergoing Unnecessary prophylactic  [Medical record|not indicated but given
al 2019|labour surgery Antibiotics  |antibiotics extraction anyway Healthy 34.7%|Yes No |Yes
Van Specific non-
Duijn et Other infectious |Non-malarial febrile |antibiotic Medical record|% of antimalarials Treatm
al 2021|diseases illness drugs Antimalarials extraction unnecessary ent 28%|No No |NA
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Year Year(s) |Country Hospital or Public or |Facility |Representati|National/|Patient
publis data data World Bank |WHO primary health |private [sample |ve / random |regional/ |sample

Authors |hed Title collected [collected |income group|region facility? sector? [size sample city size
Evaluation of prophylactic antibiotic administration at Eastern

Vessal et the surgical ward of a major referral hospital, Islamic Lower-middle|Mediterra

al 2010|Republic of Iran 2008|Iran income nean Hospital NS 1INA NA 155

NS

Xavier et Instilling fear makes good business sense: Lower-middle|South- (multipl

al 2017|unwarranted hysterectomies in Karnataka NS India income East Asia |Hospital Private |[e) No Regional 66
Diagnostic ability and inappropriate antibiotic
prescriptions: a quasi-experimental study of primary Upper-middle|Western

Xue et al | 2019|care providers in rural China 2015|China income Pacific Primary NS 339|Yes Regional 545
Capitation combined with pay-for-performance NS
improves antibiotic prescribing practices in rural Upper-middle|Western (multipl

Yip et al 2014|China 2011-12 |[China income Pacific Primary NS e) Yes Regional 1E+06
Inappropriate prescribing of proton pump inhibitors Eastern

Zalloum among patients in two jordanian tertiary health Upper-middle|Mediterra

et al 2016|facilities 2013|Jordan income nean Hospital NS 2(No City 193
Impacts of case-based payments reform on
healthcare providers' behaviour on cataract surgery in

Zhang & a tertiary hospital in China: An eight-year 2011- Upper-middle|Western

Sun 2022|retrospective study 2019 China income Pacific Hospital NS 1INA NA 400
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Year |Medical condition|Medical Type of Type of Factors [Interv|Statistic
publis |/patient type condition/patient overprovision|Type of overprovision Assessment of prevale |Point prevalence associat |entio |al
Authors |hed (category) type (detail) (category) (detail) overprovision |Measure of overprovision [nce estimate ed? n? tests?
% of prophylaxis
unnecessary / % of those Treatm

Vessal et Surgery and Unnecessary prophylactic  [Medical record|not needing prophylaxis ent/hea
al 2010|labour Surgical patients Antibiotics  |antibiotics extraction given it Ithy 30.3%/93.9% No No |NA

Other
Xavier et Surgery and Women who had therapeutic Medical record|% of hysterectomies Treatm
al 2017|labour hysterectomy interventions [Hysterectomy extraction unnecessary ent 67%|No No NA

Adults with TB or
unstable angina, child
Various/any with viral Antibiotics Standardised
Xue et al | 2019|outpatients gastroenteritis antibiotics patients % received antibiotics Healthy 42%|yes no yes
Control groups:
township health
Respiratory tract Antibiotics Medical record centres 50.6%,

Yip et al 2014|infections Cold Antibiotics extraction % received antibiotics Healthy |village posts 38.4% |no Yes |Yes

Specific non- % of proton pump inhibitor
Zalloum Various/any Recipients of proton- |antibiotic Medical record|prescriptions without Treatm
et al 2016|inpatients pump inhibitors drugs Proton-pump inhibitors extraction indication ent 72.5%|No No |NA

Systemic antibiotics, 35.0% fell to
) systemic steroid 3.0%/92.5% fell to

Any/various prophylaxis, adjuvant drugs, 10.5%/85.0% fell to
Zhang & Surgery and Cataract surgery drugs multiple antibiotic eye Medical record|% getting specified 0.0%/86.0% fell to
Sun 2022|labour patients drops extraction unnecessary care Healthy |37% No Yes |Yes
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Appendix 2: Supplementary materials for Chapter 3 (as published)

Appendix: Standardised Patient Systematic Review Search Strategy
We conducted a systematic review of methods for SP studies in health facilities in LMICs for all
studies published in English up to 16 December 2016.

EconlLit, EMBASE, Global Health and MEDLINE databases were searched on 16 December 2016
for all years available, using the following terms:

"standardi?ed client™
"standardi?ed caller*"
"standardi?ed careseeker*"
"standardi?ed shopper*"

"standardi?ed mother*"

("standardi?ed patient*™" not (model* or student*))
"simulated patient*" not (model* or student*)
"patient simulation" not (model* or student*)
"simulated client*"

el

"simulated caller
"simulated shopper™"

"simulated careseeker*"

"simulated mother*"

undercover AND (patient* or mother™ or client” or caller* or careseeker* or shopper*®)
unannounced AND (patient* or mother* or client* or caller* or careseeker* or shopper®)

(incognito NOT tinea) AND (patient* or mother* or client* or caller* or careseeker* or
shopper®)

"mystery shopper™"
"mystery patient*"
"mystery client*"
"mystery caller*"
"mystery careseeker*"
"mystery mother*"
"pseudo shopper™
"pseudo patient*"
"pseudo client*"
"pseudo caller™"
"pseudo careseeker*"
"pseudo mother*"
"covert shopper™"
"covert patient™
"covert client*"
"covert caller™
"covert careseeker*"

e

"covert mother

After removal of duplicates 1841 records were identified. Abstracts were reviewed and excluded
if:
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e provider was aware that SP was not genuine patient

e provider was a pharmacist or other retailer

e clinical care was not provided (e.g. checking availability of drugs or appointments)
e purpose of SP was to test student

e no face-to-face contact with provider (e.g. telemedicine)

e SPvisit was not under real practice conditions

e insufficient detail given of symptoms/conditions of SP

e study conducted in non-LMIC country

e study was non-empirical (e.g. review)

63 papers and conference abstracts were included, covering 45 distinct studies, and are detailed
in table Al below.
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STUDY

aunn bW

~N

10

11

12

13
14

Table Al: Studies included in systematic review

Papers

Alabid et al. (2013a)
Alabid et al. (2013b)
Alabid et al. (2014)
Ibrahim et al. (2013)
Neoh et al. (2009)
Bachmann et al. (2004)
Colvin et al. (2006)
Chin-Quee (2004)
Clyde et al. (2013)
Crabbe et al. (1998)
Currie et al. (2011)
Currie et al. (2014)

Das et al. (2016a)

Das et al. (2012)

Das et al. (2016b)

Das et al. (2015)

Geary et al. (2013)
Geary et al. (2015)
Harrison et al. (1998)
Harrison et al. (2000)
Jennings and Binanga (2009)
Leon et al. (2007)

Leon et al. (2008)
Jennings et al. (2011)
Johnson and Ugaz (2016)

Country of
study
Malaysia

South
Africa
Paraguay
Mexico
Cameroon
China

India
India

India
South
Africa
South
Africa
India

Peru
Nigeria

Cases used

Common cold

STl symptoms

Family planning client

Suspected pregnancy seeking abortion
STl symptoms

Influenza-like illness

Angina; asthma; diarrhoea (child absent)
Angina; asthma; diarrhoea (child absent)

TB
Family planning client

STl symptoms

Family planning client

Family planning client
Family planning client
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Purpose of study

Cross-sectional/comparative

Evaluation (randomised trial)
Evaluation (non-randomised)
Cross-sectional

Evaluation (non-randomised)

Audit/experiment

Evaluation (randomised trial)
Cross-sectional/comparative

Cross-sectional
Evaluation (non-randomised)

Evaluation (randomised trial)

Evaluation (policy)

Evaluation (non-randomised)
Cross-sectional

Consent method

Individual providers

Individual providers
Not specified
Not specified
Not specified
Not specified

Not specified
Waiver of consent

Waiver of consent
Facility level

Facility level

Not specified

Individual providers
Not specified



STUDY

15

16

17
18
19
20
21

22
23

24
25
26
27
28
29
30

31
32

33
34
35

Papers

Katz and Nare (2002)
Nare et al. (1997)
Larke et al. (2010)
McHome et al. (2015)
Leon et al. (2001)
Leon et al. (2005)
Leon et al. (2006)

Li et al. (2014)
Mathews et al. (2009)

Maynard-Tucker (1994)

Mohanan et al. (2014)

Mohanan et al. (2015)

Nalwadda et al. (2011)

Ogwal-Okeng et al. (2004)

O'Hara et al. (2001)

Olowu (1998)

Osei et al. (2005)

Planas et al. (2015)

Pongsupap and Van Lerberghe (2006b)
Pongsupap and Van Lerberghe (2006a)
Poyer et al. (2015)

Rowe et al. (2012)

Sarma and Oliveras (2011)
Schuler et al. (1985)
Shah et al. (2007)

Country of
study
Senegal

Tanzania

Peru
Guatemala
Rwanda
China
South
Africa

Haiti

India

Uganda
Uganda
Kenya
Nigeria
Ghana
Peru
Thailand

Kenya
Benin

Bangladesh
Nepal
Pakistan

Cases used
Family planning client

Family planning client; STI testing after
partner notification

Family planning client

Family planning client

Family planning client

HIV testing

HIV testing

Family planning client

Diarrhoea (child absent); pneumonia (child
absent)

Family planning client

Acute respiratory infection; malaria

STl symptoms

Family planning client

Family planning client

Family planning client

Anxiety

Acute respiratory infection; malaria
Diarrhoea (child absent); pneumonia (child
absent)

STl symptoms

Family planning client

STl symptoms
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Purpose of study
Cross-sectional
Evaluation (randomised trial)

Cross-sectional

Evaluation (non-randomised)
Evaluation (non-randomised)
Evaluation (randomised trial)
Evaluation (non-randomised)

Cross-sectional
Cross-sectional

Cross-sectional/comparative
Cross-sectional/comparative
Cross-sectional
Cross-sectional
Cross-sectional
Audit/experiment
Cross-sectional/comparative

Cross-sectional
Evaluation (non-randomised)

Cross-sectional
Evaluation (randomised trial)

Consent method
Not specified
Facility level

Waiver of consent
Not specified
Individual providers
Individual providers
Individual providers

Facility level
Facility level

Individual providers
Not specified
Facility level

Not specified

Not specified
Waiver of consent
Not specified

Facility level
Individual providers

Not specified
Not specified
Not specified



STUDY

36
37

38
39
40
41
42

a3
44
45

Papers

Shahabudin et al. (1994)
Shirazi et al. (2011)

Shirazi et al. (2013)

Smith and Mertens (2004)
Stanback and Janowitz (2003)
Subramanian et al. (2010)
Sylvia et al. (2015)

Tatum et al. (2005)

Tumlinson et al. (2014)
Waxler-Morrison (1988)
Yeung et al. (2011a)
Yeung et al. (2011b)
Yeung et al. (2015)

Country of
study
Malaysia
Iran

India
Ghana
Ghana
China
Mexico

Kenya
Sri Lanka
Cambodia

Cases used

Anxiety
Depression

STl symptoms

Family planning client

Family planning client

Angina; diarrhoea (child absent)
Family planning client

Family planning client

Common cold; diarrhoea; lower back pain
Malaria
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Purpose of study

Cross-sectional
Evaluation (randomised trial)

Cross-sectional
Cross-sectional
Evaluation (non-randomised)
Cross-sectional
Cross-sectional

Cross-sectional/comparative
Cross-sectional/comparative
Cross-sectional

Consent method

Individual providers
Not specified

Not specified
Not specified
Not specified
Individual providers
Facility level/
individual providers
Not specified
Not specified
Not specified
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and thereby including all sections or other subparts of the class) at one institution;

B) use is limited to not more than 25% of the text of a book or of the items in a published collection of essays,
poems or articles;

C) use is limited to no more than the greater of (a) 25% of the text of an issue of a journal or other periodical
or (b) two articles from such an issue;

D) no User may sell or distribute any particular anthology, whether photocopied or electronic, at more than
one institution of learning;

E) in the case of a photocopy permission, no materials may be entered into electronic memory by User except
in order to produce an identical copy of a Work before or during the academic term (or analogous period) as
to which any particular permission is granted. In the event that User shall choose to retain materials that are
the subject of a photocopy permission in electronic memory for purposes of producing identical copies more
than one day after such retention (but still within the scope of any permission granted), User must notify CCC
of such fact in the applicable permission request and such retention shall constitute one copy actually sold for
purposes of calculating permission fees due; and

F) any permission granted shall expire at the end of the class. No permission granted shall in any way include
any right by User to create a substantively non-identical copy of the Work or to edit or in any other way
modify the Work (except by means of deleting material immediately preceding or following the entire portion
of the Work copied).

iv) Books and Records; Right to Audit. As to each permission granted under the academic pay-per-use Service,
User shall maintain for at least four full calendar years books and records sufficient for CCC to determine the
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numbers of copies made by User under such permission. CCC and any representatives it may designate shall have
the right to audit such books and records at any time during User's ordinary business hours, upon two days' prior
notice. If any such audit shall determine that User shall have underpaid for, or underreported, any photocopies
sold or by three percent (3%) or more, then User shall bear all the costs of any such audit; otherwise, CCC shall
bear the costs of any such audit. Any amount determined by such audit to have been underpaid by User shall
immediately be paid to CCC by User, together with interest thereon at the rate of 10% per annum from the date
such amount was originally due. The provisions of this paragraph shall survive the termination of this License for
any reason.

b) Digital Pay-Per-Uses of Academic Course Content and Materials (e-coursepacks, electronic reserves, learning
management systems, academic institution intranets). For uses in e-coursepacks, posts in electronic reserves, posts
in learning management systems, or posts on academic institution intranets, the following additional terms apply:

i) The pay-per-uses subject to this Section 14(b) include:

A) Posting e-reserves, course management systems, e-coursepacks for text-based content, which grants
authorizations to import requested material in electronic format, and allows electronic access to this material
to members of a designated college or university class, under the direction of an instructor designated by the
college or university, accessible only under appropriate electronic controls (e.g., password);

B) Posting e-reserves, course management systems, e-coursepacks for material consisting of photographs
or other still images not embedded in text, which grants not only the authorizations described in Section
14(b)(i)(A) above, but also the following authorization: to include the requested material in course materials
for use consistent with Section 14(b)(i)(A) above, including any necessary resizing, reformatting or modification
of the resolution of such requested material (provided that such modification does not alter the underlying
editorial content or meaning of the requested material, and provided that the resulting modified content is
used solely within the scope of, and in a manner consistent with, the particular authorization described in the
Order Confirmation and the Terms), but not including any other form of manipulation, alteration or editing of
the requested material;

C) Posting e-reserves, course management systems, e-coursepacks or other academic distribution for
audiovisual content, which grants not only the authorizations described in Section 14(b)(i)(A) above, but also
the following authorizations: (i) to include the requested material in course materials for use consistent with
Section 14(b)(i)(A) above; (ii) to display and perform the requested material to such members of such class in
the physical classroom or remotely by means of streaming media or other video formats; and (iii) to "clip" or
reformat the requested material for purposes of time or content management or ease of delivery, provided
that such “clipping” or reformatting does not alter the underlying editorial content or meaning of the
requested material and that the resulting material is used solely within the scope of, and in a manner
consistent with, the particular authorization described in the Order Confirmation and the Terms. Unless
expressly set forth in the relevant Order Conformation, the License does not authorize any other form of
manipulation, alteration or editing of the requested material.

ii) Unless expressly set forth in the relevant Order Confirmation, no License granted shall in any way: (i) include
any right by User to create a substantively non-identical copy of the Work or to edit or in any other way modify the
Work (except by means of deleting material immediately preceding or following the entire portion of the Work
copied or, in the case of Works subject to Sections 14(b)(1)(B) or (C) above, as described in such Sections) (ii)
permit "publishing ventures" where any particular course materials would be systematically marketed at multiple
institutions.

i) Subject to any further limitations determined in the Rightsholder Terms (and notwithstanding any apparent
contradiction in the Order Confirmation arising from data provided by User), any use authorized under the
electronic course content pay-per-use service is limited as follows:

A) any License granted shall apply to only one class (bearing a unique identifier as assigned by the institution,
and thereby including all sections or other subparts of the class) at one institution;

B) use is limited to not more than 25% of the text of a book or of the items in a published collection of essays,
poems or articles;

C) use is limited to not more than the greater of (a) 25% of the text of an issue of a journal or other periodical
or (b) two articles from such an issue;
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D) no User may sell or distribute any particular materials, whether photocopied or electronic, at more than
one institution of learning;

E) electronic access to material which is the subject of an electronic-use permission must be limited by means
of electronic password, student identification or other control permitting access solely to students and
instructors in the class;

F) User must ensure (through use of an electronic cover page or other appropriate means) that any person,
upon gaining electronic access to the material, which is the subject of a permission, shall see:

o a proper copyright notice, identifying the Rightsholder in whose name CCC has granted permission,
o a statement to the effect that such copy was made pursuant to permission,

o a statement identifying the class to which the material applies and notifying the reader that the material
has been made available electronically solely for use in the class, and

o a statement to the effect that the material may not be further distributed to any person outside the class,
whether by copying or by transmission and whether electronically or in paper form, and User must also
ensure that such cover page or other means will print out in the event that the person accessing the
material chooses to print out the material or any part thereof.

G) any permission granted shall expire at the end of the class and, absent some other form of authorization,
User is thereupon required to delete the applicable material from any electronic storage or to block electronic
access to the applicable material.

iv) Uses of separate portions of a Work, even if they are to be included in the same course material or the same
university or college class, require separate permissions under the electronic course content pay-per-use Service.
Unless otherwise provided in the Order Confirmation, any grant of rights to User is limited to use completed no
later than the end of the academic term (or analogous period) as to which any particular permission is granted.

v) Books and Records; Right to Audit. As to each permission granted under the electronic course content Service,
User shall maintain for at least four full calendar years books and records sufficient for CCC to determine the
numbers of copies made by User under such permission. CCC and any representatives it may designate shall have
the right to audit such books and records at any time during User's ordinary business hours, upon two days' prior
notice. If any such audit shall determine that User shall have underpaid for, or underreported, any electronic
copies used by three percent (3%) or more, then User shall bear all the costs of any such audit; otherwise, CCC
shall bear the costs of any such audit. Any amount determined by such audit to have been underpaid by User
shall immediately be paid to CCC by User, together with interest thereon at the rate of 10% per annum from the
date such amount was originally due. The provisions of this paragraph shall survive the termination of this license
for any reason.

c) Pay-Per-Use Permissions for Certain Reproductions (Academic photocopies for library reserves and interlibrary
loan reporting) (Non-academic internal/external business uses and commercial document delivery). The License
expressly excludes the uses listed in Section (c)(i)-(v) below (which must be subject to separate license from the
applicable Rightsholder) for: academic photocopies for library reserves and interlibrary loan reporting; and non-
academic internal/external business uses and commercial document delivery.

i) electronic storage of any reproduction (whether in plain-text, PDF, or any other format) other than on a
transitory basis;

ii) the input of Works or reproductions thereof into any computerized database;
iii) reproduction of an entire Work (cover-to-cover copying) except where the Work is a single article;
iv) reproduction for resale to anyone other than a specific customer of User;

v) republication in any different form. Please obtain authorizations for these uses through other CCC services or
directly from the rightsholder.
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Any license granted is further limited as set forth in any restrictions included in the Order Confirmation and/or in
these Terms.

d) Electronic Reproductions in Online Environments (Non-Academic-email, intranet, internet and extranet). For
"electronic reproductions", which generally includes e-mail use (including instant messaging or other electronic
transmission to a defined group of recipients) or posting on an intranet, extranet or Intranet site (including any
display or performance incidental thereto), the following additional terms apply:

i) Unless otherwise set forth in the Order Confirmation, the License is limited to use completed within 30 days for
any use on the Internet, 60 days for any use on an intranet or extranet and one year for any other use, all as
measured from the "republication date" as identified in the Order Confirmation, if any, and otherwise from the
date of the Order Confirmation.

ii) User may not make or permit any alterations to the Work, unless expressly set forth in the Order Confirmation
(after request by User and approval by Rightsholder); provided, however, that a Work consisting of photographs
or other still images not embedded in text may, if necessary, be resized, reformatted or have its resolution
modified without additional express permission, and a Work consisting of audiovisual content may, if necessary,
be "clipped" or reformatted for purposes of time or content management or ease of delivery (provided that any
such resizing, reformatting, resolution modification or “clipping” does not alter the underlying editorial content or
meaning of the Work used, and that the resulting material is used solely within the scope of, and in a manner
consistent with, the particular License described in the Order Confirmation and the Terms.

15) Miscellaneous.

a) User acknowledges that CCC may, from time to time, make changes or additions to the Service or to the Terms, and
that Rightsholder may make changes or additions to the Rightsholder Terms. Such updated Terms will replace the
prior terms and conditions in the order workflow and shall be effective as to any subsequent Licenses but shall not
apply to Licenses already granted and paid for under a prior set of terms.

b) Use of User-related information collected through the Service is governed by CCC's privacy policy, available online
at www.copyright.com/about/privacy-policy/.

) The License is personal to User. Therefore, User may not assign or transfer to any other person (whether a natural
person or an organization of any kind) the License or any rights granted thereunder; provided, however, that, where
applicable, User may assign such License in its entirety on written notice to CCC in the event of a transfer of all or
substantially all of User's rights in any new material which includes the Work(s) licensed under this Service.

d) No amendment or waiver of any Terms is binding unless set forth in writing and signed by the appropriate parties,
including, where applicable, the Rightsholder. The Rightsholder and CCC hereby object to any terms contained in any
writing prepared by or on behalf of the User or its principals, employees, agents or affiliates and purporting to govern
or otherwise relate to the License described in the Order Confirmation, which terms are in any way inconsistent with
any Terms set forth in the Order Confirmation, and/or in CCC's standard operating procedures, whether such writing
is prepared prior to, simultaneously with or subsequent to the Order Confirmation, and whether such writing appears
on a copy of the Order Confirmation or in a separate instrument.

e) The License described in the Order Confirmation shall be governed by and construed under the law of the State of
New York, USA, without regard to the principles thereof of conflicts of law. Any case, controversy, suit, action, or
proceeding arising out of, in connection with, or related to such License shall be brought, at CCC's sole discretion, in
any federal or state court located in the County of New York, State of New York, USA, or in any federal or state court
whose geographical jurisdiction covers the location of the Rightsholder set forth in the Order Confirmation. The
parties expressly submit to the personal jurisdiction and venue of each such federal or state court.
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Appendix 4: Trial profile for SafeCare evaluation

280 facilities assessed for eligibility

43 ineligible or unwilling to participate

237 facilities recruited and randomised
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Figure reproduced from: King JJ, Powell-Jackson T, Makungu C, Spieker N, Risha P, Mkopi A,
Goodman C. Effect of a multifaceted intervention to improve clinical quality of care through
stepwise certification (SafeCare) in health-care facilities in Tanzania: a cluster-randomised
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controlled trial. The Lancet Global Health. 2021;9(9):e1262-72.
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Appendix 5: Study tools

Standardised patient scripts

Asthma
Opening statement:
Doctor, | have had a problem with breathing, and last night it became terrible.

What difficulties were you having with your breathing?
| was short of breath; | couldn’t take a full breath.

What happened last night?
I was at my cousin’s place and we were moving around furniture/cleaning. At night | had
an attack of breathing problems.

How long was the attack last night?
It was bad for 15 minutes; then | felt a bit better, but didn’t feel well for about 2 hours.
Even after that | was exhausted.

Were you coughing?
Last night, | was having cough.

How long did you cough for?
Throughout the attack

Did you cough any sputum/mucus?
No.

Were you wheezing/whistling?
Yes, | was last night

Did the attack stop you sleeping?
After the attack | was able to sleep fine

Did you eat anything new last night?
No, I ate rice/ugali/bananas with beans which | often have

Have you had any attacks like this before?
Yes, a number of times, but this is the worst | have had.

Do the attacks wake you up at night?
Yes, sometimes they do

Since when have you had this problem with breathing?
This began one year ago.

Is the shortness of breath constant or does it come and go?
It comes and goes

How often does this happen?

Over the last 3-4 months, it has occurred about once a month. Over the last week this
started happening every day.
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What brings on the shortness of breath?
It occurs when | am cleaning something, or running a lot or doing any hard work

How long does an attack last?
Earlier it was mild and lasted for only a few minutes. But it has been getting worse over
the last 3-4 months, and lasting about an hour.

Is it worse in the morning or evening?
Most of the times | have had attacks it has been evening or night.

Have your lips ever turned blue from struggling to breathe?
No

Have you taken any medication for this problem?
No, never

Is there anything you do to help you cope with an attack?
I get up and walk around

How far can you walk during an attack?
A few metres

Are you breathless even at rest during an attack?
Yes, I still struggle to breathe

Does anyone else in your family have this [breathing] problem?
Yes, my brother also has the same difficulties

Does he take medication for it?
| don’t know

Does anyone else in your family have asthma?
I don’t know

Does anyone in your family take medication for asthma?
I don’t know
Have you ever had a test for asthma?
No
Did you have this breathing problem as a child?
I 