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ABSTRACT

Background Tuberculosis infection prevention and control
(TB-IPC) measures are consistently reported to be poorly
implemented globally. TB-IPC guidelines provide limited
recognition of the complexities of implementing TB-IPC within
routine health systems, particularly those facing substantive
resource constraints. This scoping review maps documented
system influences on TB-IPC implementation in health facilities
of low/middle-income countries (LMICs).

Methods We conducted a systematic search of empirical
research published before July 2018 and included studies
reporting TB-IPC implementation at health facility level

in LMICs. Bibliometric data and narratives describing
health system influences on TB-IPC implementation

were extracted following established methodological
frameworks for conducting scoping reviews. A best-fit
framework synthesis was applied in which extracted data
were deductively coded against an existing health policy
and systems research framework, distinguishing between
social and political context, policy decisions, and system
hardware (eg, information systems, human resources,
service infrastructure) and software (ideas and interests,
relationships and power, values and norms).

Results Of 1156 unique search results, we retained

77 studies; two-thirds were conducted in sub-Saharan
Africa, with more than half located in South Africa. Notable
sociopolitical and policy influences impacting on TB-

IPC implementation include stigma against TB and the
availability of facility-specific TB-IPC policies, respectively.
Hardware influences on TB-IPC implementation referred

to availability, knowledge and educational development

of staff, timeliness of service delivery, availability of
equipment, such as respirators and masks, space for patient
separation, funding, and TB-IPC information, education and
communication materials and tools. Commonly reported
health system software influences were workplace values
and established practices, staff agency, TB risk perceptions
and fears as well as staff attitudes towards TB-IPC.
Conclusion TB-IPC is critically dependent on health
system factors. This review identified the health system
factors and health system research gaps that can be
considered in a whole system approach to strengthen TB-
IPC practices at facility levels in LMICs.
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Key questions

What is already known?

» Health facilities in settings with high tuberculosis
(TB) prevalence are places where people are ex-
posed to a high risk of TB transmission.

» Implementation of TB infection prevention and con-
trol (TB-IPC) measures at health facilities in low/
middle-income countries (LMICs) is suboptimal.

» TB-IPC guidelines do not adequately consider
the health system-related challenges to TB-IPC
implementation.

What are the new findings?

» We mapped four broad health system domains that
influence implementation of TB-IPC at facility level
in LMICs including hardware, software, policy and
decisions, and contextual factors.

» The most commonly noted influences within each
of these system domains were, respectively, human
resources, norms and values, availability of policies
and guidelines, and TB stigma.

» There are substantial knowledge gaps in under-
standing systemic cross-cutting influences and in-
teractions that have bearing on sustainable TB-IPC
implementation, partly explained by limitations in
research design and analyses.

What do the new findings imply?

» TB-IPC implementation is critically dependent on
health system influences.

» For optimal TB-IPC, whole system approaches are
necessary to understand the complexities sur-
rounding TB-IPC implementation and to inform the
development of appropriate policy and strategies for
strengthening TB-IPC practices.

INTRODUCTION

Tuberculosis (TB), including drug-resistant
TB (DR-TB), remains the world’s leading
infectious disease challenge, accounting for
1.5 million deaths yearly and over one in four
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deaths (29%) attributable to antimicrobial resistance.' ?

The risk of transmission is high in congregate settings,
including health facilities.” Health facilities are also likely
to host high numbers of people with undiagnosed active
TB,* and hence pose a high TB transmission risk for
healthcare providers,”” and potentially patients.® In low/
middle-income countries (LMICs), where TB incidence
is high,' implementation of TB infection prevention and
control (IPC) measures to reduce the risk of transmission
of TB infection in health facilities is consistently reported
to be poor.”"* Poor healthcare provider knowledge and
motivation as well as poor infrastructure and personal
respiratory protection supplies are common explana-
tions provided for suboptimal implementation.” ' *!7

The WHO published the latest iteration of TB-specific
guidelines for the prevention and control of transmis-
sion of TB infection in health facilities in 2019." The
guidelines recommend a hierarchy of three broad types
of measures that need to be implemented for successful
TB-IPC in health facilities: administrative controls, envi-
ronmental controls and respiratory protection. The
guidelines acknowledge an interplay between the imple-
mentation of these measures and health system func-
tioning by referring to core components of broader IPC
programmes. Core components are noted to relate to
national and facility level and include: (1) guidelines; (2)
education and training; (3) healthcare-associated infec-
tion surveillance; (4) multimodal strategies including
system and culture change; (5) monitoring and feed-
back; (6) as well as facility-level resources of (7) workload,
staffing and bed occupancy; and (8) the built environ-
ment, materials and equipment.'

Despite appeals for holistic strategies, guidelines
for TB-IPC do not adequately account for the complexity
of the health system contexts within which they are inter-
preted and operationalised. Effective implementation
relies on both the tailoring of measures to specific health
facility contexts as well as wider health system institu-
tional, behavioural and organisational factors,Q?’ such as
variations in facility design, management practices and
patient load. The lack of consideration of these factors
may reflect gaps in the ways in which TB-IPC implemen-
tation has been investigated at health facility level.

This scoping review aims to characterise studies of
TB-IPC implementation at health facility level in LMICs
and map the documented health system influences on
TB-IPC implementation.

19-22

METHODS

Design

A scoping review methodology was deemed appro-
priate to investigate health system influences on TB-IPC
implementation at health facilities in LMICs as rela-
tively little is known about this complex and discursive
subject. Our purpose was to map key concepts, types
of evidence and gaps in research on this subject.”* We
followed the processes for undertaking scoping reviews

as recommended by Arksey and O’Malley, and Levac et
al*™* Accordingly, we present our research question
(stage 1), the search strategy used to identify relevant
literature (stage 2), study selection (stage 3), data extrac-
tion processes (stage 4), and collating, summarising
and reporting of results (stage 5). In stage 5, we drew
on bestfit framework synthesis methods and charted
the extracted data against the health policy and systems
research framework proposed by Sheikh et al (online
supplemental figure).?” %

Research question

This review was guided by the question: What health
system influences on TB-IPC implementation in LMIC
health facilities have been assessed in the existing liter-
ature?

Search strategy

On 4 July 2018, we searched PubMed, CINAHL plus with
full text (via EBSCOhost), Medline (via EBSCOhost),
Web of Science and Scopus without applying language
and publication date search limitations. Search terms
included synonyms and Medical Subject Headings terms
of tuberculosis, nosocomial transmission and infection
prevention and control (online supplemental table 1).

Study selection

The full list of final inclusion and exclusion criteria is
available in online supplemental table 2. With particular
interest in countries where systems may face financial
resource constraints in responding to a high TB burden,
we included primary research studies conducted in
LMICs describing TB-IPC implementation processes
or practices at health facility level. LMICs were defined
as countries with a gross national income lower than
$12.375 per capita, as per World Bank calculations for
2020.* We included articles that reported on TB-IPC
measures as described by the WHO in 2009.”

We imported all database results into Mendeley Refer-
encing software and removed obvious duplicates. Subse-
quently, we transferred all titles and abstracts of the
remaining search results to Rayyan QCRI to facilitate
screening of titles and abstracts. We manually removed
any remaining duplicates and marked individual entries
with labels indicating the reasons for inclusion or exclu-
sion. We further examined full-text versions when the
title and abstract were insufficient to determine eligi-
bility. Reviewers GZ, FO’M and KK screened 69.5%,
42.5% and 10% of search results, respectively, double
screening nearly one-third of documents (31%). We
noted a high level of agreement (first round of double
screening: 85%; second round: 99%) and resolved any
disagreements by consensus.

Data extraction

The data extraction form was developed jointly by two
reviewers (GZ and FO’M) and piloted on a subset of
included studies, then refined prior to use across all
studies (see online supplemental file 2). We extracted
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Table 1 Coding framework

Element

Item

Definition

Social and political context

Policy and
decisions

Health system
hardware

Health policy

Policy decisions

Human resources

Broader social and political environment, discourse and norms that shape policy
decisions and the structure, organisation and practice within health systems, for
example, social stigmatisation and wider political priorities.

‘Health policy is commonly seen as the formal written documents, rules and
guidelines that present policymakers’ decisions about what actions are deemed
legitimate and necessary to strengthen the health system and improve health,’?® for
example, availability and content of TB-IPC guidelines at national or facility level.

‘The processes of decision-making at all levels of the health system and the wider
influences that underpin the prioritisation of policy issues, the formulation of policy,
the processes of bringing them alive in practice and their evaluation’, for example,
the translation of policy into formal programmes.

Availability and types of health workforce and aspects of human resource capacity
(eg, TB-IPC knowledge, skills and training).

Organisational

structure systems.

Governance structures, including logistics, coordination, support and supervision

Procedures and processes of care, forms of service delivery, routines, allocation
and management of responsibilities and demand.

Medicine and

technology medication.

Availability of medications, for example, isoniazid preventive therapy and TB

Availability and functionality of medical devices and equipment, for example,
respirators, surgical masks, extractor fans and ultraviolet germicidal irradiation.

Service
infrastructure
retrofits).

Physical infrastructure, including space, its layout and ventilation.
Technologies targeting augmentation of physical environment (eg, whirlybirds,

Information systems Availability of patient information systems (eg, record systems).
Information dissemination, communication and reporting structures/mechanisms,
flows and ways in which these are constructed.

Financing

Any financing implications affecting system hardware (eg, budget allocation for

equipment) and software (eg, incentives).

Health system
software

Values and norms

System actors’ priorities.
Accepted practices and established ways of behaviour of patients at health facility

level and healthcare providers across the system, workplace culture.
Professional identity and cultural beliefs and perceptions of actors in the system.

Relationships and
power

Constellation and communication of actors in the system, their inter-relation
and relative power over relationships, hardware and policy space (eg, authority,

autonomy, issues of legitimacy).

Ideas and interests

Expectations, motivation, willingness and satisfaction of actors in system.

TB-IPC, tuberculosis infection prevention and control.

bibliometric information (author, title, publication year)
and information on study aim, type, setting, method-
ology, methods, study participants and health system
influences. Informed by the WHO’s definition of a health
system,” we adopted a deliberately broad perspective
and extracted all information from the Results sections
that described any contextual and health system influ-
ences, including system actor characteristics surrounding
TB-IPC implementation at health facility level. One
reviewer (GZ) extracted bibliographical data as well as
direct textual quotations or, where possible, descriptive
summaries describing any investigated or reported influ-
ences on TB-IPC implementation at health facility level.
Data extraction was conducted iteratively: all papers were
read twice to ensure they capture all relevant information.

Collating and summarising

Following data extraction, we used a stepwise approach
to analysis. First, we conducted a bibliometric summary
of study characteristics. Second, in line with the princi-
ples of a best-fit framework synthesis, we explored poten-
tial frameworks with components that a priori were rele-
vant to our study objective (ie, mapping health system
influences on TB-IPC implementation at facility level).27
We adopted the health policy and systems research
framework proposed by Sheikh et al® (see online supple-
mental figure), and as elaborated by Gilson.” The
Sheikh et al framework incorporates the perspective that
health system ‘hardware’ and ‘software’ interact and that
health policy and systems are shaped by and within the
surrounding social and political contexts. This perspective
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Database search results

n=2452
N Duplicates removed
" n=1296
v
Title and abstract screening
n=1156
| Excluded
i n=1072
) Included articles’ references
L 2 n=5
Full-text screening
n=89
Excluded
g n=12
Reasons:
v - Non-systematic reviews, editorials
Included papers and personal accounts or non-
u pap empirical pieces (7), e.g. about TB-
n=77 IPC measure or intervention

development

- No insight into influences on
and/or the nature/extent of TB-IPC
implementation (2), e.g. only
reporting TB incidence rates as a
result of a TB-IPC intervention and
not the evaluating intervention
implementation

- In the results section, no mention
of IPC measure implementation for
the purpose of reducing TB
transmission (2)

- BCG vaccination policy
implementation at national level
only (1)

Figure 1 Flow diagram: summary of papers retrieved,
screened and included. TB-IPC, tuberculosis infection
prevention and control.

provided an overarching coding framework that guided
the categorisation of previously extracted data on whole
system influences (table 1). Two reviewers (GZ and KD)
reviewed the extracted quotes or summaries and deduc-
tively coded information against this coding framework.

Reporting

Given that the purpose of this review was to identify and
map key influences on TB-IPC implementation, and
that in most cases this information was not an explicit
objective of included studies but rather part of observa-
tional and analytical accounts offered by study authors,
we did not quality assess included studies. We followed
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses extension for scoping reviews reporting
guidelines .

Patient and public involvement

Patients or the public were not involved in the design,
or conduct, or reporting, or dissemination plans of our
research.

RESULTS

Figure 1 presents a flow chart of the outcome of the
search and screening process. The electronic database
search identified 2452 publications; 1156 unique entries
were retrieved of which titles and abstracts were screened.
We perused the full texts of 84 publications and identi-
fied 5 additional relevant papers through screening of
reference lists. After reading the full texts, our review
included 77 publications.

Study characteristics

Regional focus

Published empirical pieces of research documenting
TB-IPC implementation at health facilities in LMICs
were very few pre-2008 (n=4, 5.2%),”* but increased
post-2008  (figure 2). Just over two-thirds of the
studies were conducted in sub-Saharan Africa (n=52,
67.5%),5 1116173234 36-81 51,4 more than half of these were
in South Africa (n=28, 53.8%).% 117 %5581 Tyelve studies
were conducted in Southeast Asia (15.6%),'* %! seven
in Europe or Central Asia (9.1%)," %7 and five in Latin
America and the Caribbean (6.5%).%° % One study
adopted a general LMIC focus in which the country
remained unspecified (1.3%) .1

Level of care

Just over half of all studies (n=41, 53.2%) inves-
tigated TB-IPC implementation at  hospitals,
including district, regional, secondary or tertiary care
Jevels, ! 14 16 82 33 35 4849 54 55 58-61 64 66 70-80 82-87 90-92 96-100
Twelve studies (15.6%) focused on facilities at primary
care level, 5 17 34 38 43 53 6263 65 67 81 101 4 19 (94.79%)
on a variety of facilities at primary and higher care
Jevels, 15 3637 39-41 4445 50-52 576869 8889 98-95 i o 11, dies (6.5%)
did not provide sufficient detail on the level of health
facility investigated,*? *0 4756102

Participants
Roughly three-quarters of all included articles (n=59,

76.6%) reported on TB-IPC implementation from a
. . . 5 5 34 36 37 _ 5 -
rovider point of view,? |1 15 16 32-34 36 57 39 40 42-47 49 50 53-58

60 62-64 66 68 70 72 74-83 8587 89101 pio srdies (10.4%)
included patient perspectives,32 894156 65 678285 ¢ \which
three (3.9%) reported on TB-IPC implementation
from a patient perspective exclusively." ® 57 One-fifth
of studies (n=15, 19.5%) did not adopt either a patient
or provider perspective, but rather more generally eval-

uated or assessed TB-IPC implementation at facility
leve] 141735 38 4851 52 59 61 60 71 73 84 88 102

Intervention studies

Thirteen  intervention  studies  were included
(15.6%) 32 12435759 68 70 87 8393 94 97102 \ oot (17 53,89
focused on capacity building for TB-IPC implementation
and evaluation,? *# #7879 % 3 two included training as
an intervention (:omponent.‘r’7 % Other studies evaluated
the introduction of TB-IPC guidelines (n=2, 15.4%)% '
and a screening programme (n=1, 7.7%).”” Four studies
(30.7%) adopted a participatory approach to developing

Zwama G, et al. BMJ Global Health 2021;6:€004735. doi:10.1136/bmjgh-2020-004735

ybuAdos Aq peroarold 1senb Aq 120z ‘LT AeiN uo jwod fwg yby/:dny woly pepeojumoq "TZ0Z AeN TT U0 GE/700-0202-ublwa/9sTT 0T Se paysiignd 1siy :yiesH gqo|9 CINg


http://gh.bmj.com/

3 BMJ Global Health

14

12

Number of articles
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S

28]
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Year of publication

m Sub-Saharan Africa m Southeast Asia m Europe and Central Asia

Latin American and the Carribean munspecified LMICs

Figure 2 Distribution of number of articles by year of publication. *Published before July 2018. LMICs, low/middle-income

countries.

a TB-IPC plan template, a triaging protocol and accom-
panying referral system, a reporting mechanism and
posters, respectively.” ® %7 Three studies (23.1%)
adopted longer term evaluation cycles or mentoring for
the implementation of TB-IPC interventions,** ®*

Data collection methods

Three-quarters of the studies (n=58; 75.3%) used struc-
tured data collection tools including questionnaires,
checklists, audit and assessment tools, and record extrac-

ton, which were also used for structured interviews
and observations,® 11 14717 32-35 37 38 40-47 49 50 52-56 59 62-70

72 75 77-79 82 84-95 97 100 102 Thirty studies (40.0%) adopted
observations. 4 17 37 40 42-45 47 50 52 53 56 59 61-64 66 68 69 71 72 75
838486 83 102 Ope study additionally conducted a patient
waiting surve ,17 and another followed patients through
g Y; p g
the facility.”” Thirteen studies (16.9%) implemented
group discussion methods,® % % 47 60 75 79-81 96 99 101 4
17 studies (22.1%) used semistructured or in-depth inter-
Views, 39 43 44 53 56-58 60 68 72 74 80 82 83 86 98 90 [y 1 b
data were extracted from patient, employee or facility-
p ploy Yy
level records as well as facility-level documents and poli-
p
cies (n=18, 23.4%).% 173235 3810 42 43 48 50 51 59 64 72 73 75 78 100
One study reviewed national policy documents (1.3%).*
Other data collection methods included diagnostic
testing (n=3, 3.9%)," ** 1 air microbacteria sampling
(n=3, 3.9%),” 187 as well as ventilation measurements
(n=6, 3.9%).1733 104788 100
=6, 3. .

Health system influences on TB-IPC implementation

None of the studies set out to primarily investigate wider
system or health system influences on TB-IPC implemen-
tation. However, all papers presented some assessment or
narrative account of influences on TB-IPC implementa-
tion. Extracted information on health system influences
was coded deductively against the health policy and
systems framework by Sheikh et al*® as further defined in
the online supplemental figure and adapted in table 1.
In online supplemental table 3 and below, we describe
the influences categorised as social and political context,
policy decisions, health system hardware and software, as
well as influences on TB-IPC beyond this framework.

Social and political context

A little more than half of the studies (n=42; 54.5%)
illustrated the influence of the overarching context on
TB-IPC implementation at health facility level, either
directly or indirectly, by influencing other identified
influences in this review, or by affecting the number and
infectiousness of patients with TB at health facility level.
The least frequently noted influence was that of polit-
ical relationships, interests and agendas (n=2),% % this
included reference to China’s growing economic influ-
ence on occupational health regulations.* Social influ-
ences more directly influencing TB-IPC implementation
at health facility level included stigmatisation of patients
with TB (n=9)* 47606774 77819398 and community aware-
ness of prevention measures and TB (n=5).% 07 74 82 85
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The influence of social capital on healthcare provider
TB-IPC implementation or adherence to care of patients
with TB reflected the importance of support systems
(n=4).% % 798 For instance, healthcare providers’ fear
of losing their job if they were to acquire multiple or
extensive DR-TB, identified as an influence under ‘ideas
and interests’, was rooted in concerns about their fami-
ly’s financial well-being.”” Patient poverty-related issues,
such as job insecurity and a lack of transport money to
go to the health facility, were also reported (n=3).%¢7*
From a providers’ perspective, the availability of a social
grant for poor and moribund patients with TB nega-
tively influenced treatment adherence.” Few studies
noted the influence of patient family values and norms
on TB-IPC implementation (n=2),"* *® and of tradi-
tional medicine and self-medication resulting in the late
uptake of care (n=2).74 % Different examined contextual
influences on TB-IPC implementation at health facility
level included patient health or demographic profile
(n=9),% 38 39 41 46 50 65 6772 a5 well as influences inherent
to facility location such as geographical variations

540 41 51 53 56 63 67 69 83 84 90 92 06 .
(n=14), ° 29 and seasonal or circa-

. o 1416 17 43 53 61 71 72 77 80 81 96
dian weather variations (n=12). 2

Policy decisions

Thirty-four studies (44.2%) reported on the influence of
policy decisions on TB-IPC implementation, including
health policy (n=32) and policy processes (n=26).

Studies reporting on health policy particu-
larly focused on the availability of facility-level
TBIPC,0 3 47 50 62 64 69 84 86 90 91 93 94 102 ). 1pG; " plang
(n=21).° 173657427288 pesearchers paid considerable atten-
tion to the availabilit}?/ of national policies and guidelines
(n=14).16 37 42 4349 50 74 78-81 9193 94 (3¢ e studies, only
few considered the applicability of national policy to
facility-level implementation of TB-IPC."” ® % Studies
also reported the availability of more specific regulations
(n=13),0 15174250 636478 82849198102 () '} ‘o ¢ for masks,” 17 102
visitors”* ¥ and waiting time monitoring.** Occupational
health regulations surfaced in a small number of studies
(n=5),7 788 (ith more specific attention to history™
and scope™** thereof.

Reported policy processes encompassed the influence
of policy decision-making, translation and evaluation
processes on TB-IPC implementation. Numerous studies
looked at whether TB-IPC practices were monitored and
evaluated (n=17),51636424347626378-818384889198 (i (oo
payingattention tothefrequencythereof (n=7).**#37884889193
Studies that considered quality improvement processes
were either intervention studies or specifically referred
to improvements of clinic layout and ventilation
(n=10) 2435908 7986889195102 g eholders involved in policy
development processes were healthcare providers, IPC
committee members and experts (n=7). 2588387909 ¢
study noted the influence of the involved stakeholders’
degree of authority.* Lastly, processes of policy account-
ability were investigated in only seven studies.”**#352808183
This included healthcare providers’ perceived inability to

prove occupationally acquired TB in high-endemic coun-
tries (‘TB is everywhere’).80 81

Health system ‘hardware’

All 77 studies reported on hardware influences, predom-
inantly human resources (n=66), organisational struc-
ture (n=61) as well as medicine and technology (n=52).
Service infrastructure (n=46), that is, the physical infra-
structure of facility space and its augmentation, informa-
tion systems (n=31) and financing (n=27) were less inves-
tigated.

Human resources

Pertinent human resource influences on TB-IPC
implementation included healthcare provider and
health service users’ educational development

(n=45) and knowledge (n=40), as well as the availa-
bility of staff (n=36). Furthermore, studies examined
the influence of healthcare provider demographics
(n=19), 15 3644145 49 50 53-55.57 60 63 64 70 7980 899296 o vl
job category and years of experiences, and their own or
their colleagues’ health (n=5)° 9860819 1y their TB-IPC
implementation practices.
Commonly identified educational influences were the
availability of or participation in staff (TB-)IPC training
n=37) 36 4143 444749 50 52 58 55 60 62-64 70 72 74 79-82 84 86-89 95 94 96

98101 4nd the education of communities on TB, IPC or
health (n=21).323 37 39 43 44 47 52 53 62 67 69 72 80-82 84 91 93 98 100

Studies also highlighted training characteristics, that is,
type of training,'7 * 36 42 43 58 70 72 7479 81 82 84 83 89 01 93 94 96
OB targe, 6 37 435472 74 79 81 86 88 919394 98101 00 oy 37 43 54
55 62-61 7281 88 919396 98 41y 1200 7498 and adequacy.® Few
training efforts focused on staff capacity to address daily
challenges at facility level or to engage in reflective prac-
tice for improvement.33 sl

Staff knowledge of TB-IPC measures was a prima
topic of investigation (n=28),!1 1640 42 #4 49 53 54 59 62-64 66
68 72 7475 8185 85 89 95-96 101 fi]1owed by staff knowledge on
TB infection, disease and treatment (n=16).!1 15104455
58 64 66 68 74 89 91 95 96 98 99 py;plications presented consid-
erable attention to staff knowledge of TB transmis-
sion (n=11),!! 1516325558 66 748995 9 1pC related policies
(n=9) 10 53 68 7074 80 8L 8799 and TB risk factors, respec-
tively (n=7).11 155055 668696 gy e studies also examined
knowledge of TB risk (n=5).15 58598599 1) dividual studies
reported staff knowledge of epidemiology,” % patient
context,” or research/programme implementation and
computer skills.”®

Studies commonly referred to the availability of
staff with responsibilities for IPC (n=19) 1617 40 4244
50 5153 5758 64 69 76 78 84 88193 102 4 o (oo ool TBAIPC
(n=7).135269 72768790 Few studies noted the influence of
IPC focal persons’ qualification,”*® ™ time® ™ and conti-
nuity.* More studies noted the influence of general staff
availability on TB-IPC implementation (n=14),* *7495358
7479-8291959499 and, to a lesser extent, staff turnover.”’ 5291
Further, studies reported on the availability of staff with
specific roles (n=14),7 1732424353 62 64 T8 8182889108 o) )
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an occupational health nurse,’* " dedicated staff to open
and environmental control engineering

Organisational structure

Many studies investigated or reported on the coordina-
tion and timeliness of diagnostics and service delivery
(n=33), encompassing the timeliness and coordination
of patient fast-tracking, triaging and separation as well as
turnaround times of, and subsequent action on, labora-
tory results.'® 17 32 34 35 30-43 47 50 52'53 50-62 66 68 72-74 79-52 91 92
998100101 Srudies considered the influence of the allo-
cation, uptake and governance of health system actors’
demands and responsibilities on TB-IPC implementa-
tion (n=27),36 10 4347 49 50 53 57 58 60 62 66 68 74 76 75-83 88 91 93 04
99 A comparable number reported on the influence of
occupational health systems and support on the imple-
mentation of TB-IPC (n=26),14 3 36 4244 47 50 51 57 58 64 66 69
727778 80 81 83 84 58 91 93 9498 G\ e focused on the timing
or point at which TB-IPC measures were implemented,
for example, at facility entry, and at whom these were
targeted (n=19).10 37 40743 4 47750 53 55 62 64 66 69 72 74 50 82 99 100
Further, attention was paid to the influence of variations
between different facilities (n=18), comparing facilities as
a whole,'® 35376 5896 eve] of care, 1540505257 819092 ey
ownership** *°*2 and services on offer.'***° % Manage-
ment of space (n=17) included the influence of the use
of space for multiple purposes, the allocation of spaces to
specific services and their location as well as the sharing
of spaces by patients with different morbidities, and over-
crowding of spaces, 173640475053 72 7475 77 79-81 96 98 101y o
influence of facility usage and service delivery demand
arose from 12 studies.'” 8 40 50 52 77 83 84 91 92 9899 gy djes
also examined the existence of IPC-related committees
(n=11),17 86 4758 62 7276 T8 828493 1oy specific attention to
committee meetings,'” 2 7 52 % make up,” * allocated
functions™ ® and budget.”” Factors associated with
the alternative management of exposure to infectious
patients with TB (n=11) included influences such as
healthcare provider time spent in contact with patients

with TB, movement and ward transfers of patients with
TRB,32 87 58 64 71 7375 80 89 100

Medicine and technology

Medicine and technology influences predominantly
referred to the availability of masks and respirators to
service users and staff (n=40).° 1A-17 36 40 42-44 47 49 52 53 55
60 62-64 66 69 70 72 74 75 77 79-82 84 86 88 91 93 96 98-100 102 rpp e oo
followed by respirator functionality (n=24)"" 161736 3742
4953 58 60 63 6166 72 77 78 80 81 849396 9899 102 4 the availability
of engineering controls, including ultraviolet germicidal
irradiation and mechanical ventilation (n=25).!0 3 42~
4749 50 53 56 58 62 64 69 71 7274 7780 81 83 8492 94 102 [\ o e
respirator functionality, studies noted the influence of
quality,”* ™ 939 cost* %P and maintenance on wearing
practices.”” % More commonly, studies examined possibil-
ities for fit testing,'” *262 04 728081 849396102 £ example, the

availability of fit-testing kits or different mask types and

. . . . 11163649 53 58
sizes, and the influence of respirator design.

606466 77808196 gy dies referred to the availability of disin-
fection and waste disposal materials (n=20) 16404245 47 49
P561-61667275 79 BI 8288 93102 5§ the availability of personal
protective equipment (n=15),30 42 49 56 58 61 6474 77-79 8193 101
192 Fewer studies examined the conduct of maintenance
(n=11)° 1 4353 56 7L 727808194 5 g functionality of engi-
neering controls (n=7) 0364727808194 1 east mentioned
were the availability of infrastructure and technologies
for TB diagnostics (n=R),17 40 44525556 5892 1 o jicines for
HIV treatment or the prevention and treatment of TB
(n=4),"2 4% 2 5ide effects and TB treatment course dura-
tion (n=2),” % and equipment to keep patients warm
while windows are open (n=1).%

Service infrastructure
Most predominantly, studies investigated the availability
of space for separation of patients with (presumptive)

TB, such as waiting areas, isolation wards and sputum
. 516 17 40 42-44 47 50 52 53 55 56 61-64 72 74 75
collection areas (n=31), 2 253855 27475

80 81 83 84 88 91 92 98 100-102 o
8 or, more vaguely, the availability of

adequate space (n=11).17 304047505677 98194101\ oo over,
studies emphasised the availability of infrastructure and
clinic design for appropriate natural ventilation, such as
cross-ventilation and outdoor spaces (n=26) 17365740 42 43
50,58 56 62 66,69 7172 74 77 79-82 86 88 91 98 100 102 Gy dies frequently
noted facility-building structure as influencing TB-IPC
implementation (n=22),!7 0 43 47 50 53 55 56 58 62 65 72 75 79-82
849394100101 with some additionally reporting on facility
layout™ % 626972 75 82 84 1 1y difications. ™ 3 47 53 72 75 82
Studies commonly compared TB-IPC implementation
between locations within facilities, that is, specific areas,

wards and departments (n=22).14 1617335740 44475055 61 62 64
TBTATOBZBABTESN6N00 Y fohly one study noted the reliability of

electricity as an influence on TB-IPC implementation.”

Information systems

Information systems mostly encompassed the influence of
information, education and communication (IEC) mate-
rials and tools for TB-IPC, for example, the availability of
screening checklists, ‘open windows/doors’ stickers and
TB-IPC educational posters (n=21) (4243474950 53 59 62-64 72
7479 8183 88 91 95 97102 N any studies mentioned the influ-
ence of standardised and systematic record keeping and
reporting of patient and staff screening and diagnosis
(n=16),17 32 3842 4350 52 50 69 72 73 78 81 8390 94 b, ermore,
studies reported on data capturing of TB-IPC implemen-
tation (n=14), for example, by means of an open-window
register, IPC committee meeting minutes, or recording
TB-IPC training participation and fit testing.”** *3 53626369
TLT2TOBLEIES Ay intervention study reported the develop-
ment of an occupational health and safety information
system in response to participants’ needs.”

Financing

Predominantly, studies made reference to ‘funding’ or
‘resources’ in broad terms (n=21), pointing to financing
in relation to TB-IPC as an underinvestigated area.'®
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40 47 49 53 58 62-64 66 68 79-81 88 93 94 96 98 99 One study reported

the sufficiency of finances for TB-IPC implementation at
health facility level in relation to regional operations.”®
Few studies specified funding (n=4) for maintenance”
or purchases of TB-IPC supportive equipment.'’ ** **
Explorations of incentives for staff working in high-risk
environments and compensation of workers with occupa-
tionally acquired TB infections were more elaborate and
diverse (n=8).%8% 77808398 g me studies noted incentives
for adherence to TB-IPC measures,”* * the delivery of
accurate TB-IPC or healthcare provider TB surveillance
reports,” and awards for excelling TB nurses.”'

Health system ‘software'

In relation to software influences (n=56; 72.7%), the
majority of reviewed studies discussed the influence of
norms and values (n=52), followed by studies focusing on
relationships and power (n=33) as well as ideas and inter-
ests (n=31) on TB-IPC implementation.

Norms and values
Almost half of the studies investigated the influence of
correct and consistent use of TB-IPC measures at health
facility level on other influences within the framework,
the use of other TB-IPC measures or on TB-IPC imple-
mentation more %enerall n=3K) 1417 34 87 88 4042 47 49 50 53
555861 63.64.66.63-72 7475 7779 80 828488 93 9498100 o e values
and ways of doing included the influence of workplace
HIV and TB stigma, cultural beliefs, habits and TB-IPC
positive g)ractice environments (n=24),'6 3¢ 40 43 53 5758 60
5572 74 75 br-52 93 94 96 08 99 101 Some studies highlighted the
stigmatisation of nurses working in TB specialist hospi-
tals,80 and another noted that inaction on TB-IPC was
ascribed to a lack of clearly allocated responsibilities.*®
Staff acceptability of and attitudes towards TB-IPC meas-
ures represented another commonly investigated influ-
ence under the norms and values category (n=22).'" 1> %
40 43 5053 57 62-64 66 68 70 74 78-82 93 96 Gy e also reported on

the perceived importance of TB-IPC by staff and patients
(n=19),15 16 36 39 50 53 5 58 65-65 80 81 94 96 67 99 101 ;1) 4" e

16 36 39 40 53 60 64-67

acceptability of TB-IPC measures (n=14).
36 42 47

7788101 Gustem and facility-level priorities (n=9)
19559496 98101 jpcluded report that hospital management
only invests money to improve TB-IPC in the clinic when
they themselves would receive a kind of benefit from
external bodies.”” Least reported influences were patient
TB treatment non-adherence (n=4),* % 677 for example,
due to drugs and substance abuse or a lack of education
on side effects, and the late uptake of hospital care by
patients or guardians (n=2).”*%

Relationships and power
Commonly reported influences in this domain were
agency (n=26), collegiality (n=15) and confidentiality,

trust and rapport (n=15). Agency pertained to staff,”® *’

42-44 47 58 60 66 68 72 74 75 78 80 81 86 93 94 98 101 __ . 39 98
2 ” patients,” *° and
. 17 89 . .
IPC committees'” ** and encompassed coping strategies,

feelings of empowerment and difficulties with TB-IPC

: . 1617 36 40 42 43 47 57 58 60 64 68 72 74 75 78 80-82 86
implementation. 2 7275 T8 8082

93BT Fxamples for staff included their ability to deal
with patients'® and autonomy to enact change.”® The
influence of collegiality among staff as well as between
staff and patients consisted of elements of coopera-
tion, collaboration and managerial support,*®*0 44998 62
66 68 7274 77 81 82 9398 41 example, a study reported that
participants were aware they needed the cooperation of
patients for TB-IPC implementation.*” There were also
shared concerns about confidentiality, trust and rapport,
for example, affecting healthcare workers’ disclosure
of their health status at work and care-seeking at their
employing facility,6 36 40 53 56 57 60 66 63 74 78 894 95 g
between patients and healthcare providers was upheld
by closing doors during consultations for patient privacy,
thereby compromising ventilation.”® The role of system
actors, for example, managers, district officers, non-
governmental organisations and health institutions,

also surfaced as influencing TB-IPC implementation
(n=4), 40478198

Ideas and interests
Most frequently discussed ideas and interests influencing
TB-IPC implementation were patient and staff TB risk
?erceptlons and fears (n=23).17 16 36 39 40 49 55 58 60 63 64 66
7780283 9699101 gy dies recurrently reported healthcare
provider or patient ideas about TB-IPC measure effective-
ness (n=16),10 309538646774 7780 818396-99 101, 4 o ncidered
the influence of healthcare provider motivation, willing-
ness, frustrations and intentions on TB-IPC implemen-
tation (n=12),15 16 3440 50 53 66 68 8194 96-95 T o 41l ence of
healthcare providers feeling appreciated and cared for
on TB-IPC implementation was rooted in, for example,
feelings of protection by management, neglect of primary
care compared with secondary care and fear of accusa-
tions for own negligence when developing TB disease
(n=19).1636 3858 65646677 8196 9899, (3 ey lies reported
patients’ and providers’ perceptions of patient unruly
behaviour or non-compliance with TB-IPC (n=11).163639
475358 THTTE0 94101 g me studies suggested the influence
of staff’s sense of responsibility (n=7),'¢ 0 *753 9998 g
example, staff diverting TB-IPC responsibilities to the

TB-IPC-trained person” or to the individual.'®*°

DISCUSSION

Research to date predominantly focuses on health system
hardware, particularly human resources, and research
with a primary aim to examine health system influences
on TB-IPC implementation is underexplored. Our find-
ings further reaffirm the interdependency between
TB-IPC measures and the broader health systems within
which they are implemented, and are in line with the
WHO'’s core components for IPC in healthcare contexts.
However, using the Sheikh et al®® framework to critique
the health system components proposed by the WHO,
we note that these too predominantly fall within health
system hardware.
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Frequently reported hardware influences were: the
availability, knowledge and educational development
of staff; coordination and timeliness of diagnostics and
service delivery; the availability of surgical masks and
respirators; space for isolation and separation of patients
with (presumptive) TB; TB-IPC IEC materials and tools;
and funding. Less reported—than hardware—were soft-
ware influences. These mostly referred to the correct and
consistent use of TB-IPC measures, staff agency, and TB
risk perceptions and fears. A considerably smaller share of
studies explored the social, political and policy contexts
within which TB-IPC is implemented. These mainly
covered geographical or weather variations, TB stigma,
the availability of facility-specific TB-IPC policies and
monitoring, and evaluation of policy implementation.

Even within health system hardware domain there were
neglected components. Few studies focused on training
efforts for staff capacity to navigate opportunities and
barriers in applying their knowledge or monitoring
and feedback around TB-IPC implementation. Another
underexamined area was the influence of knowledge and
capacity of stakeholders not primarily located at health
facility level, such as district IPC coordinators. Though
our findings suggest that organisational coordination and
supervision structures or mechanisms play a role in stim-
ulating ownership of TB-IPC implementation and evalu-
ation, it remains unexplored what processes, procedures
and requirements are needed to establish and sustain
such structures and mechanisms. It is also unclear to
what extent stakeholders across the system are provided
with decision space or are required to participate in the
decision-making and implementation structures relevant
to TB-IPC.

The functionality and maintenance of engineering
controls as well as the availability and role of technology in
support of appropriate TB-IPC implementation, such as

Wider context
[
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Figure 3

CO, monitors as a measure of adequate ventilation, were
under-researched. Although we found emphasis on the
influence of available space, its infrastructure and overall
facility design, there is limited attention to the mainte-
nance and augmentation of physical spaces. This suggests
that clinic layout and renovations may be minimally
emphasised in the planning, implementation and eval-
uation of TB-IPC interventions. Lastly, it is unclear how
recording, communication and dissemination flows are
or should be shaped in relation to TB-IPC, for example,
what contributes to their sustainability and context sensi-
tivity. We additionally note general limited detailing and
insight into the financing of TB-IPC implementation.
We further need a deeper, more detailed under-
standing of what constitutes and contributes to the soft-
ware influences identified and of how and by whom power
and relationships are shaped. The influence of matters
of legitimacy, authority and autonomy pervading hard-
ware, software, policy and broader contextual influences
remains largely underinvestigated. There is a dearth in
knowledge on the wider social and political influences,
interests, agendas and relationships at play. The depth
and breadth of local and national policy documents, how
and by whom these are formulated and prioritised as well
as their transferability and applicability to local contexts
were also underexamined. Given the inherent intercon-
nectedness and permeability of each of these spheres to
the other, as well as to the hardware sphere, our find-
ings present a pivotal knowledge gap around the political
economy and governance of TB-IPC implementation.
This review demonstrates that studies investigating
TB-IPC implementation have relied mainly on fixed,
structured assessments of practices and associated
influences, which tend to be reductive in attempts to
simplify or quantify. This significantly limits the anal-
ysis of the contextual complexities surrounding TB-IPC
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implementation. All studies lacked guidance by a
conceptual framework, such as the Sheikh et al®® frame-
work, to explore the system cross-cutting influences,
processes and interactions. Subsequently, the identifi-
cation of context-sensitive, cross-cutting and supportive
implementation strategies to inform policy and prac-
tice is hindered, which can explain poor TB-IPC imple-
mentation. Thus, more flexible research design and
holistic approaches to assessing and improving TB-IPC
implementation policy and practice are required. Such
approaches will help paint a complete picture, enable
the identification of intervention areas and tailor
responses to permeating complexities rather than indi-
vidual influences.

Whole system influences on TB-IPG implementation: a
framework of permeability

To guide future TB-IPC implementation research, prac-
tices and the development of supportive strategies that
cut across the potential influences at play, we propose a
whole system approach to TB-IPC based on our findings
(figure 3). While synthesising the available evidence,
we acknowledged a high level of heterogeneity in data
obtained, as well as difficulties with meaningfully summa-
rising and untangling health system influences. Adopting
the Sheikh framework had two advantages. First, it
allowed for the consideration of cross-level health system
influences on TB-IPC. Second, it emphasised the interac-
tions of system ‘software’ and ‘hardware’ elements that
are at play and their permeability with respect to policy
decisions and the sociopolitical context. Our adaptation
of the framework suggests expansion of the social and
political context to the ‘wider’ context, for example,
to encompass weather and geographical location influ-
ences. We also stress the overarching permeability of—
and inherent interactions between—the framework
components and spheres as applied to TB-IPC imple-
mentation.

Limitations

We recognise that there are papers that report and/
or further illuminate some of the interactions between
(1) the implementation of individual TB-IPC meas-
ures, (2) system influences, and (3) system influences
and the implementation of (individual) TB-IPC meas-
ures. As such, we note diversity in relation to the depth
and breadth to which influences were described and
explained in included studies. This also included influ-
ences that were not predefined to be investigated at the
outset of the study and emerged from data collection.
Researcher bias and ambiguous descriptions of influ-
ences may have affected the conceptual organisation
and interpretation of data, although this was done by
two reviewers. Given our positionality as health system
researchers, we acknowledge that researchers from other
disciplines may have chosen other frameworks to inform
analyses.

CONCLUSION

Previous examinations of TB-IPC implementation at
health facility level considered a wide variety of system and
contextual influences, predominantly focusing on health
system hardware. However, we need to adopt a whole
system approach to (1) further investigate system cross-
cutting influences and interactions that have bearing
on the implementation of TB-IPC, with particular atten-
tion to health system software, policy processes and the
wider context, and (2) develop strategies for improved
and sustainable implementation of TB-IPC measures at
health facility level.
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