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ABSTRACT
Objectives: To assess health worker competence in
emergency obstetric care using clinical vignettes, to
link competence to availability of infrastructure in
facilities, and to average annual delivery workload in
facilities.
Design: Cross-sectional Health Facility Assessment
linked to population-based surveillance data.
Setting: 7 districts in Brong Ahafo region, Ghana.
Participants: Most experienced delivery care
providers in all 64 delivery facilities in the 7
districts.
Primary outcome measures: Health worker
competence in clinical vignette actions by cadre of
delivery care provider and by type of facility.
Competence was also compared with availability of
relevant drugs and equipment, and to average
annual workload per skilled birth attendant.
Results: Vignette scores were moderate overall, and
differed significantly by respondent cadre ranging
from a median of 70% correct among doctors, via
55% among midwives, to 25% among other cadres
such as health assistants and health extension
workers (p<0.001). Competence varied significantly
by facility type: hospital respondents, who were
mainly doctors and midwives, achieved highest
scores (70% correct) and clinic respondents scored
lowest (45% correct). There was a lack of
inexpensive key drugs and equipment to carry out
vignette actions, and more often, lack of competence
to use available items in clinical situations. The
average annual workload was very unevenly
distributed among facilities, ranging from 0 to 184
deliveries per skilled birth attendant, with higher
workload associated with higher vignette scores.
Conclusions: Lack of competence might limit
clinical practice even more than lack of relevant
drugs and equipment. Cadres other than midwives
and doctors might not be able to diagnose and
manage delivery complications. Checking clinical
competence through vignettes in addition to
checklist items could contribute to a more
comprehensive approach to evaluate quality of care.
Trial registration number: NCT00623337.

INTRODUCTION
Skilled birth attendants are crucial to redu-
cing the 289 000 maternal deaths, 2.8 million
neonatal deaths and 2.6 million stillbirths
that still occur every year.1–4 Shortage of mid-
wives, especially in remote locations, has led
to training of healthcare professionals other
than midwives to manage deliveries.5

Presence of a skilled attendant at birth is one
of the main indicators of progress towards
improving outcomes related to pregnancy
and childbirth, however, the approach of
increasing coverage with birth attendants
without assessing their skills has been criti-
cised for ignoring quality.6

Measuring quality of care is challenging
because quality is a multidimensional
concept without a universal definition.7 8

Quality of emergency obstetric care (EmOC)
in low-income and middle-income settings is
often evaluated with signal functions that

Strengths and limitations of this study

▪ We used clinical vignettes to assess health
worker competence in rural Ghana, choosing
two major causes of maternal mortality that inde-
pendently working delivery care professionals
should be able to diagnose and manage.

▪ While not nationally or longitudinally representa-
tive, our health facility assessment included all
64 delivery facilities in seven districts of Brong
Ahafo region and captured the best competence
available at the time of interview.

▪ Despite limited sample size and risk of social
desirability bias in vignettes, we were able to
clearly identify serious shortcomings in health
worker competence in the area.

▪ We used available surveillance data in the dis-
tricts to estimate births per facility and found an
association between competence and workload.
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indicate the capacity of a facility to perform certain life-
saving interventions.9 Usually, performance of a signal
function within the past 3 months is verified using
patient chart abstracts. Facilities performing a set of six
basic signal functions are classified as providing basic
emergency obstetric care, and facilities performing
emergency surgery (eg, caesarean delivery) and blood
transfusion in addition to the six basic functions are clas-
sified as providing comprehensive emergency obstetric
care. This well-defined set of key actions targeting the
main causes of maternal mortality enables monitoring,
evaluating and comparing obstetric care within and
between countries.
However, availability of skilled attendants or signal

functions may not sufficiently reflect quality of care.6 10

In a multicountry survey including 29 countries and 357
large delivery facilities (over 1000 annual deliveries per
facility), high coverage with three key signal functions
did not translate into reduced maternal mortality.10 The
authors suggest that this might be due to delayed man-
agement of emergencies and lack of comprehensive
patient care. For example, septic shock requires compre-
hensive shock management in addition to antibiotic
treatment measured by the signal function. Indeed,
quality classification based on signal functions assumes
that provision of certain functions indicates that compli-
cations were recognised correctly and managed compre-
hensively without explicitly measuring the overall quality
of clinical practice or competence of health workers.
In high-income settings, clinical vignettes have been

shown to better reflect physicians’ practice than medical
record abstracts.11 12 They can provide information about
procedural changes needed to improve health outcomes
and are an inexpensive way of assessing competence, in
particular, when chart documentation is incomplete.13

Therefore, vignettes could be an appealing and feasible
way to study clinical practice and assess quality of obstet-
ric care in low-income and middle-income countries.
In this paper, we assess competence of health workers

in delivery facilities in Brong Ahafo region in Ghana
using clinical vignettes. We compare competence
between health worker cadres and between health facil-
ity types. To assess whether clinical practice was limited
rather by facility infrastructure or by health worker com-
petence, we compare competence in vignette actions
with availability of necessary drugs and equipment.
Finally, as a minimum workload and, thus, experience,
may be necessary to maintain competence, we study the
association between respondent competence and
average workload at facilities.

METHODS
Study design
A cross-sectional health facility assessment was con-
ducted to study health worker competence in emer-
gency obstetric care, and linked to population-based
surveillance data on place of birth.

Setting
The study was conducted in all 86 health facilities provid-
ing care for mothers and newborns in seven districts in the
central Brong Ahafo region of Ghana in October and
November 2010: Kintampo North and South, Nkoranza
North and South, Tain, Techiman and Wenchi. Several
large trials conducted in the area provided reliable health
and demographic data relating to mothers and babies.14–17

The maternal mortality ratio in the area is estimated at 377
per 100 000 pregnancies,15 and neonatal mortality at 31
deaths per 1000 live births.18

Health facilities
In this analysis, we focused on the 64 facilities in the area
providing delivery care as we aimed to study emergency
obstetric care. These facilities included one public regional
hospital, 10 public, quasi-public (ie, mission) and private
hospitals (level C), 34 public health centres (level B), 11
private maternity homes (level A) and eight small public
facilities to which we refer collectively as ‘clinics’ (level A).
Among the hospitals, the regional hospital functioned as
the referral facility for the area, four were main district hos-
pitals, four were other district hospitals and two were
private hospitals. Fourteen facilities were located in urban
areas: seven hospitals, one health centre and six maternity
homes. The health facilities in the study area have previ-
ously been classified in terms of their routine and emer-
gency obstetric care and emergency newborn care
performance,19 and in terms of quality of care provided for
newborns.20 The Newhints trial14 surveillance system col-
lected information on every pregnancy in the study area
between November 2008 and December 2009, including
the specific delivery facility for facility births.

Participants
The most experienced provider managing deliveries and
newborns present at each facility at the time of the visit
was interviewed. These 64 respondents included three
doctors, 38 midwives, five medical assistants, nine nurses
and nine belonging to ‘other’ cadres. The group
‘nurses’ included community health nurses, enrolled
nurses, public health nurses and staff nurses. The group
‘others’ included health assistants, health extension
workers, trained traditional birth attendants and ward
assistants. The distribution of respondents in different
facility types is presented in table 1.

Data collection
The health facility assessment conducted by a physician
and a research assistant, included questions regarding
antenatal care, routine delivery care, emergency obstet-
ric and neonatal care, referral practices, infrastructure
and equipment (including observation of tracer items).
Detailed information on staffing was also collected,
including numbers of healthcare professionals man-
aging deliveries, complications and newborns. Clinical
vignettes were used to capture competence in managing
critical maternal and newborn emergencies.
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Vignettes and scores
The first vignette (case A) describes a pregnant woman
with signs and symptoms of pre-eclampsia, and the
second vignette (case B) represents a case of severe
antepartum haemorrhage. Each vignette is divided into
a section on diagnosis and a section on management
that were read to the respondents separately.
Respondents provided open responses and were asked if
they would do anything else until they explicitly said no.
The interviewer then marked which items from a list of
actions were mentioned. The list of vignette actions
included a number of best-practice actions related to
diagnosis and initial management of obstetric emergen-
cies according to WHO Pregnancy, Childbirth,
Postpartum and Newborn Care guidelines21 for primary
level of care, and some additional actions, such as sup-
plemental oxygen administration, that can be performed
at a referral-level facility or in a very well-functioning
first-line facility (table 2).
The vignette score was created by assigning one point

to each action that could be performed in any kind of
facility (ie, both a first-line facility and a referral facility).
For actions performed only or mainly at referral facilities,
specifically ultrasound, blood transfusion, supplemental
oxygen and caesarean delivery, respondents got one
point if the action was not available at the respondent’s
facility and the respondent said they would refer the
woman to a facility capable of performing a caesarean
delivery, even if the action was not specifically mentioned
(table 2). Combining both cases A and B, the scores for
the diagnostic section and management section were 10
points each adding up to an overall maximum score of 20
points. Respondent competence was classified as ‘high’
for >15 points (>75%), ‘moderate’ for 10–15 points
(50–75%) and ‘low’ for <10 points (<50%).
As a sensitivity analysis, two alternative vignette scores

were created, one that weighed the actions by their clin-
ical importance, and one for which mentioning life-
saving key interventions was a requirement. As there
were no major differences in results with these alterna-
tive scores, we present the simpler approach of assigning
one point per action.

Data analysis
We compared median overall vignette scores by respond-
ent cadre using Kruskal-Wallis tests. If the vignette scores
measure clinical competence, higher cadres should have

higher scores. We also compared median vignette scores
by facility type (hospitals, maternity homes, health
centres and clinics) using Kruskal-Wallis tests.
To identify whether availability of drugs and equip-

ment, or clinical competence, were the limiting factor in
providing EmOC through executing vignette actions, we
compared six vignette answers with the availability of
corresponding items: for example, administering intra-
venous fluids was compared with availability of infusion
sets.
The association between vignette score and workload

was analysed using linear regression. Workload was
defined as the average number of annual deliveries in a
facility in 2009 divided by the number of skilled birth
attendants working in that facility. There were altogether
13 692 deliveries in the study area in 2009. We defined a
skilled birth attendant (SBA) as a doctor, medical assist-
ant, midwife or nurse trained in managing deliveries.
For this analysis, stillbirths were counted as deliveries
and multiple births were counted as one delivery. All
analyses were performed using Stata V.12 (Statacorp
College Station, USA).

Ethical approval and informed consent
Ethical approval for this study was obtained from the
London School of Hygiene and Tropical Medicine in
the UK, and from the Kintampo Health Research
Centre in Ghana. Health professionals included in the
health facility assessment signed a written informed
consent before the start of the interview. For the
Newhints trial, consent was obtained from all women of
reproductive age living in the surveillance area
(Newhints14—clinicaltrials.gov, NCT00623337).

RESULTS
Of the 86 facilities in the study area, 64 (74%) provided
delivery care and were included in this analysis.
Sixty-nine per cent of the 13 692 deliveries in the area in
the year 2009 took place in a health facility.

Competence by health worker cadre
The median total vignette score was 55% of actions
mentioned correctly with a range from 5% to 75%. For
28% of all respondents, competence was classified as
low (<50%) and none of the respondents achieved a
high score (>75%). The vignette score differed signifi-
cantly between respondent cadres, showing a clear

Table 1 Respondent cadres by facility type (n=64)

Facility type Doctors Medical assistants Midwives Nurses Others

Hospitals; n=11 (%) 2 (18) 0 8 (73) 1 (9) 0

Health centres; n=34 (%) 1 (3) 5 (15) 18 (53) 4 (12) 6 (18)

Clinics; n=8 (%) 0 0 4 (50) 2 (25) 2 (25)

Maternity homes; n=11 (%) 0 0 8 (73) 2 (18) 1 (9)

Total; n=64 (%) 3 (5) 5 (8) 38 (59) 9 (14) 9 (14)
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trend (figure 1A). The three doctors had the highest
scores with a median of 70% (range 60–75%), the 38
midwives scored a median of 55%, the nine nurses
50%, five medical assistants 45% and the nine other
cadres 25%. A doctor, one public health nurse and two
midwives scored the highest points overall (75%).
Doctors performed equally well in the sections relating
to diagnosis (70%) and management (67%), and they
performed better in both sections compared with other

cadres (figure 1B). Midwives were the second best
cadre with 67% correct in diagnosis and 48% in man-
agement. Medical assistants had a moderate compe-
tence in diagnosis (52%) but low competence in
management (40%). Their results were similar when
compared with nurses who had 49% in diagnosis and
41% in management. The other respondents scored a
low percentage in diagnosis (33%) and in management
(18%).

Table 2 Vignette cases and construction of vignette score

Vignette action Vignette score

Case A. Section 1. A 26-year-old woman who is 7 months pregnant comes in complaining of headaches, blurred vision and

epigastric pain and her face looks swollen. In this facility, what would you usually do to establish a diagnosis?

Measure the woman’s blood pressure* +1 point if mentioned

Check her urine for protein* +1 point if mentioned

Check her reflexes* +1 point if mentioned

Check fetal heart rate* +1 point if mentioned

Refer to other health facility*, or +1 point if at least one out of two mentioned

Call specialist or respondent is a specialist (ie, a doctor)

Section maximum: 5 points

Case A. Section 2. On examination, she had a blood pressure of 170/120 mm Hg, 3+ protein in her urine and brisk reflexes.

How would she be managed at this facility?

Giving antihypertensive drug, eg, hydralazine, labetalol or nifedipine* +1 point if mentioned

Give magnesium sulfate or, if not available, diazepam* +1 point if mentioned

Have somebody stay with her all the time in case she starts having seizures* +1 point if mentioned

Plan for delivery within the next 24 hours, or +1 point if at least one out of two mentioned

Refer to other health facility*

Section maximum: 4 points

Case B. Section 1. A 35-year-old woman who is 8 months pregnant comes to this facility because she has started to bleed

heavily vaginally. She has no contractions and does not complain of any pain. In this facility, what would you usually do to

establish a diagnosis?

Check the woman′s vital signs* +1 point if mentioned

Check fetal heart rate +1 point if mentioned

Perform abdominal examination +1 point if mentioned

Do not perform vaginal examination* +1 point if mentioned

Refer to a facility where caesarean delivery can be performed*, or +1 point if at least one out of two mentioned

Call specialist or respondent is a specialist (ie, a doctor)

Section maximum: 5 points

Case B. Section 2. The woman has a feeble pulse at 120/min, her systolic blood pressure is 85 and she is pale, sweating and

breathing rapidly at 30 breaths per minute. Fetal heart sound is normal. There is no pain on abdominal examination. She is

still bleeding bright red blood vaginally. You suspect placenta praevia and, therefore, do not perform a vaginal examination.

How would such a patient be managed now?

Elevate legs to increase return of blood to the heart* +1 point if mentioned

Give intravenous fluids rapidly* +1 point if mentioned

Give oxygen by mask or nasal cannula, or +1 point if at least one out of two mentioned

If oxygen unavailable, refer to a facility where caesarean delivery can be

performed

Perform ultrasound to confirm diagnosis, or +1 point if at least one out of two mentioned

If ultrasound unavailable, refer to a facility where caesarean delivery can be

performed

Give blood transfusion, or +1 point if at least one out of two mentioned

If blood transfusion unavailable, refer to a facility where caesarean delivery can

be performed

Prepare for caesarean delivery, or +1 point if at least one out of two mentioned

Refer to a facility where caesarean delivery can be performed*

Section maximum: 6 points

Cases A and Case B Total maximum: 20 points

*Vignette actions mentioned in WHO Pregnancy, Childbirth, Postpartum and Newborn care.21
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Competence by type of delivery facility
Higher vignette scores were strongly associated with the
type of delivery facility (p<0.001, figure 2). Respondents
in the 11 hospitals achieved the highest score with a
median of 70% (range 55–75%); respondents were eight
midwives, one nurse and two doctors. Maternity home
and health centre respondents were mainly midwives
and both had a similar level of vignette competence
with a median of 53% in health centres and 50% in
maternity homes. Health workers in clinics, also mainly
midwives, scored lowest in the vignettes with a median
score of 45% (range 5–55%) (figure 2, table 1).
Respondents in quasi-public facilities had a higher

vignette competence with a median of 75% compared
to private and public facilities where the median score
was 55% (p=0.01). Competence varied more in public
facilities (range 5–70%) and in private facilities

(10–75%) compared to quasi-public facilities (60–75%).
Health workers in urban facilities were more competent
as judged by vignette scores (median 60%, range 45–
75%) compared to rural respondents (median 55%,
range 5–75%) (p=0.01).

Infrastructure and competence
Both lack of necessary drugs and equipment, and lack of
knowledge on how and when to use them in practice,
would limit diagnosis and management of a woman pre-
senting with pre-eclampsia or antepartum haemorrhage
in facilities. Our comparison revealed that the limiting
factor in the majority of cases was competence (figure 3).
In all facility types, required drugs and equipment were
more frequently available than the actions were men-
tioned in the vignettes, with one exception; administer-
ing antihypertensive drugs (case A) was mentioned more
frequently in health centres (44%) than they were avail-
able (35%). All hospitals had all six items available, and
hospital respondents were more likely to mention the
corresponding actions in the vignettes compared with
respondents of other facility types.
Of the drugs and equipment studied with their corre-

sponding vignette actions, the sphygmomanometer to
measure blood pressure, intravenous fluids with infusion
sets, and fetoscope or an electronic fetal heart monitor
were the most frequently available equipment items
present in nearly all facilities (≥97%). Blood pressure
measurement and administering intravenous fluids were
also mentioned frequently, but surprisingly, only 22% of
facility respondents mentioned assessing fetal distress in
the vignette featuring a pre-eclamptic woman (case A).
In hospitals, monitoring fetal heart sounds in case A was
mentioned approximately twice as often (55%) as in
maternity homes (27%), and nearly four times as often
as in health centres (15%). Assessing fetal distress of a
woman with antepartum haemorrhage was slightly more

Figure 1 (A) Per cent correct in vignettes by respondent

cadre in delivery facilities (n=64). The boxes show the middle

50% of the scores, the vertical lines show the range of scores,

the central horizontal line represents the median score, and

outliers are represented by the dots. Group ‘others’ includes

health assistants, health extension workers, traditional birth

attendants and ward assistants. (B) Mean per cent correct in

vignettes by respondent cadre (n=64) and by vignette section.

Group ‘others’ includes health assistants, health extension

workers, trained traditional birth attendants and ward

assistants.

Figure 2 Per cent correct in vignettes by facility type (n=64).

The boxes show the middle 50% of the scores, the vertical

lines show the range of scores, the central horizontal line

represents the median score, and outliers are represented by

the dots.

Lohela TJ, et al. BMJ Open 2016;6:e010963. doi:10.1136/bmjopen-2015-010963 5

Open Access

group.bmj.com on February 6, 2018 - Published by http://bmjopen.bmj.com/Downloaded from 

http://bmjopen.bmj.com/
http://group.bmj.com


common and mentioned by 34% of all respondents.
Although all clinics had a fetoscope available, none of
the clinic staff mentioned during the vignettes that they
would apply it in practice.
Anticonvulsants were available in 94% of all facilities,

but in the pre-eclampsia vignette, they were only men-
tioned by 50% of respondents in facilities where it was
available. While 91% of hospital respondents reported
they would administer anticonvulsants, only 41% of
respondents in health centres, and 45% in maternity
homes, answered that they would have administered
these to the pre-eclamptic woman. Half of all clinics and
45% of maternity homes had antihypertensive drugs
available and their use was mentioned in the vignette by
25% of clinics and 18% of maternity homes where these
items were available. Oxygen was available in 48% of all
facilities, but only 5% of all respondents mentioned
administering supplemental oxygen to a woman present-
ing with severe antepartum haemorrhage. No clinic had
oxygen available, but three-quarters of maternity homes,
a third of health centres and all hospitals, had oxygen

cylinders. However, none of the health workers inter-
viewed in maternity homes and health centres, and only
27% of hospital respondents would have administered
supplemental oxygen to a woman presenting with ante-
partum haemorrhage.

Workload and competence
The overall number of SBAs working in facilities ranged
from 0 to 2 in clinics, 0 to 4 in maternity homes, 0 to 8
in health centres and 3 to 53 in hospitals. The overall
median frequency of deliveries per SBA per year was 26
(range 0–184), and the mean was 39 deliveries per SBA.
The highest workload was in hospitals with a median

of 52 deliveries annually per SBA. The facility that
managed the highest workload was a hospital with a
total of 2398 deliveries in the year 2009 and 13 SBAs,
resulting in 184 deliveries per SBA. The workload was
unevenly distributed between hospitals. In 4 of the 11
hospitals, each SBA attended, on average, to <2 deliver-
ies per year, and in three hospitals the delivery workload
was >100 deliveries per SBA per year. Maternity homes

Figure 3 Vignette actions with corresponding health facility assessment checklist items for all facilities combined and by facility

type (n=64).

Group ‘clinics’ includes clinics, health posts and Community-based Health Planning and Service compounds.

*Administering parenteral anticonvulsants (magnesium sulfate or diazepam) or parenteral antihypertensive drugs (hydralazine,

nifedipine or labetalol).

Missing part of bar is proportion of facilities where neither item was available nor action mentioned.
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had the second highest workload with a median of 45
deliveries annually per SBA, followed by health centres
(21 deliveries per SBA) and clinics (13 deliveries per
SBA). Workload in clinics ranged from 0 to 42 deliveries
per SBA, with one outlier, a rural clinic with one SBA
and 104 deliveries in 2009. The second highest delivery
workload overall was in a health centre with one SBA
only and 135 deliveries. A higher delivery workload in a
facility was associated with a higher competence as mea-
sured with the vignettes (p=0.03, figure 4).
Five of the 64 delivery facilities employed SBAs but did

not manage deliveries during the surveillance period,
and three delivery facilities employed no SBAs but
managed altogether 57 deliveries. If all 13 692 deliveries
in the surveillance data in 2009 had taken place in the
64 delivery facilities managed by the 273 SBAs (or by
the 189 midwives) employed there, the average delivery
workload would have been 50 deliveries per SBA (or 72
deliveries per midwife).

DISCUSSION
We found that competence in first-line management of
obstetric emergencies as measured by two clinical vign-
ettes varied markedly by cadre and facility type. The two
cadres with most training in obstetric care—doctors and
midwives—scored highest in the vignettes, as expected.
However, even doctors and midwives were classified as
only moderately competent. The association of higher
vignette score with facility type likely reflects the avail-
ability of more experienced and skilled staff in hospitals
compared to smaller facilities. The better competence
of health workers in urban areas and in quasi-public
facilities is in line with most urban facilities and all four
quasi-public facilities being hospitals. Despite the moder-
ate overall performance of health professionals, these
expected findings support the validity of the two vign-
ettes in assessing competence of delivery staff.

It has been suggested that clinical vignettes are a par-
ticularly useful way of assessing quality of clinical prac-
tice in low-income and middle-income countries
because chart abstraction is time-consuming and can be
unreliable even in high-income countries.22 23 Clinical
vignettes have been used in low-income and
middle-income settings in a variety of ways.20 23–27 For
instance, quality of care for diarrhoea, tuberculosis and
prenatal care was evaluated using vignettes in a cross-
country study including 300 physicians in five
middle-income countries—China, the Philippines, El
Salvador, India and Mexico.26 In that study, the average
quality of care was similarly low across countries, and
there was high variation of performance within countries
with some exceptionally well-performing physicians. The
authors concluded that availability of resources is not
the only or even an important predictor of competence,
and that improvements in quality could be achieved by
targeting poor performers.
Comparison of vignette actions and necessary drugs

and equipment in our study illustrated the lack of these
inexpensive key items and lack of competence to use
these in clinical situations. In many cases when the items
were available, they were still not mentioned in the vign-
ettes when they should have been, suggesting that com-
petence was the limiting factor. For example, while
nearly all facilities had equipment to monitor fetal dis-
tress, it was rarely mentioned in the vignettes despite the
fact that use of a fetoscope is relatively straightforward,
there are no additional costs associated with its use, and
assessing fetal distress should be among the first exami-
nations of a woman presenting with an obstetric emer-
gency. Another striking finding was how infrequently
oxygen was mentioned in the vignettes even when it was
available. Oxygen was available in 48% of all facilities,
but only 5% of respondents mentioned administering
oxygen to the woman in bleeding shock. This example
represents a double gap: a resource gap and a compe-
tence gap. In most instances, the larger gap was in com-
petence, which reveals a major missed opportunity.
Human resource shortages have been identified as a

large barrier to delivery care in Ghana.5 The mean
yearly workload found in this study (39 deliveries per
SBA) is similar to what has been reported for other
sub-Saharan African countries.28 Our estimates for work-
load are lower than the numbers reported by Witter
et al29 from the central and Volta regions of Ghana in
2005 where midwives working in public facilities were
reported to carry out on average 19 deliveries weekly
(corresponding to 988 annually), and midwives in
private facilities attended to four deliveries weekly (208
annually). It is possible that there are regional variations
in workload within Ghana. Alternatively, the discrepancy
may be due to methodological differences; the study by
Witter et al used self-reported data, whereas, we calcu-
lated the number of births per attendant by dividing the
number of facility births from a surveillance system
through the number of SBAs taken from a health facility

Figure 4 Association between the vignette score and

delivery facility workload (n=60). Three facilities without skilled

birth attendants and one facility without skilled birth attendants

and deliveries are excluded from the analysis.
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assessment. If several providers attend to one delivery,
the first method is going to give higher workloads.
The workload was unevenly distributed between facil-

ities in our study area, even among hospitals. Except for
one outlier with 104 yearly deliveries, the workload was
very low in clinics; SBAs in clinics managed only a
median of one delivery every 28 days. In five facilities,
health professionals trained to manage deliveries did
not attend to any deliveries during the 1-year period.
On the other extreme, there was a facility with 184
births per SBA, or 343 births per midwife in a year, and
three facilities—a maternity home, a clinic and a health
centre—with only one SBA and >100 deliveries in a year.
This uneven distribution of deliveries among SBAs is
likely to lead to worse quality of care as some SBAs are
overburdened while others manage too few deliveries to
maintain their professional competence. At the same
time, nearly one in three women in the study area still
delivered without SBA outside a health facility.
This study has several strengths and limitations. It was

conducted in the Brong Ahafo Region in central Ghana,
and results can thus not be easily generalised to the whole
of Ghana. However, the study area is large, comprising
seven districts, and has a very similar maternal mortality
ratio and facility delivery rates as in Ghana as a whole.30

Each of the facilities was visited only once during
daytime, interviewing the most experienced member of
staff present at the time. Therefore, the facility assessment
is a snapshot of the quality of care provided in each facility,
and it may have been better or worse at other points in
time. In fact, in 21 facilities (33%) there were other
employees registered belonging to a cadre with higher
average vignette score than the respondent cadre.
However, had the interviewer been a woman in labour, the
respondent would have attended to her, and this would
have been the quality of care available for her. Our evalu-
ation thus captured the best competence available in each
facility at the time of the interview.
While they do not provide information about routine

care or other emergencies, our vignettes represent two
major causes of maternal mortality that all health
workers in charge of deliveries and all delivery facilities
should be capable of diagnosing and managing or refer-
ring. It seems likely that higher competence as mea-
sured with these vignettes would result in health
benefits, but as we did not study the association with a
health outcome, we cannot be sure.
A major shortcoming of vignettes, which they share

with chart abstraction, is that they provide little informa-
tion on personal interaction skills13 that are arguably an
important dimension of quality of care.28 There is, fur-
thermore, some debate in the literature on whether
vignettes might capture knowledge instead of clinical
practice and lead to overestimation of actual practice
due to social desirability bias.13 26 31 Despite this, we
found a very low performance in the two vignettes,
which raises serious concerns about the quality of basic
emergency care in the area.

It is a strength of this study that all facilities with births
in the surveillance area, and all facilities offering deliv-
ery care, were included in the health facility assessment.
Knowing the number of births per facility from the sur-
veillance system enabled us to calculate facility-level
workloads, even though information on deliveries for
individual health workers was not available. Not all
health workers trained in deliveries necessarily manage
them, and SBAs are likely to have other tasks besides
managing deliveries.5

Only three respondents were doctors, and we are thus
limited in our ability to draw conclusions about their
competence. In contexts with a shortage of doctors,
these may focus on and thus be more familiar with
more complicated management of obstetric emergen-
cies, such as a caesarean delivery, rather than initial
management of obstetric emergencies as assessed in our
vignettes.
The health facility data and the surveillance data were

collected during different, subsequent years, in 2010
and 2009, respectively. While the situation regarding
health facilities and births may have changed in the area
after data collection, our findings should still be valid
for this time period. It is, furthermore, possible that the
number of births and/or the number of health workers
was different in the following year, affecting the work-
load estimates, though this effect is unlikely to have
been substantial. It is also possible that a few deliveries
in the study area were missed by the surveillance. Some
facilities managed deliveries of mothers living outside of
the surveillance area. A regional hospital included in
the facility assessment is, in particular, very likely to have
attended deliveries from outside that were not included
in the surveillance. Therefore, the workload estimates
presented here are likely to be underestimates. This
regional hospital was included in the analysis because it
attends to all referred patients needing tertiary care
from the study area, and excluding the regional hospital
from the analysis did not change the overall results.
Finally, interviewer communication style and respondent
perceptions about the assessment might affect compe-
tence evaluation. Consistency in interviewing style was
maintained throughout the facility assessment as all
interviews were conducted by the same person.

CONCLUSION
Our results suggest that health workers, other than mid-
wives and doctors, might not be able to provide sufficient
quality of EmOC. In parallel with increasing the availability
of equipment and drugs, it must be ensured that health
workers are able to use them correctly in practice. An
appropriate workload translates into experience and com-
petence; it must be high enough for the maintenance of
professional skills without being so high that staff are over-
burdened. Collecting facility-level data on workload could
allow for a more efficient distribution of limited human
resources within a health system and improve quality of
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care. Vignettes provide an opportunity to evaluate whether
health worker practice is deficient due to infrastructure or
competence,13 to identify poorly performing health
worker cadres and target training to them,26 or reconsider
task-shifting, and to understand the reasons when
increased coverage of interventions does not translate into
improved health outcomes. Evaluating competence with
vignettes in addition to checklist items or chart abstraction
could be part of a more comprehensive approach to meas-
uring quality of care.

Author affiliations
1Department of Public Health, University of Helsinki, Helsinki, Finland
2Institute of Public Health, Heidelberg University, Heidelberg, Germany
3Department of Population Health, London School of Hygiene and Tropical
Medicine, London, UK
4Department of Maternal, Newborn, Child and Adolescent Health, World
Health Organization, Geneva, Switzerland
5Innovations for Maternal, Newborn and Child Health, Concern Worldwide US,
New York, New York, USA
6Health Section, Programme Division, UNICEF Headquarters, New York,
New York, USA
7Department of Public Health, Flinders University, Adelaide, South Australia,
Australia
8Ghana Health Service, Kintampo Health Research Centre, Kintampo, Ghana

Acknowledgements The authors thank all health workers who participated in
the HFA and all women who participated in the surveillance. The authors
acknowledge the financial support of the Deutsche Forschungsgemeinschaft
and Ruprecht-Karls-Universität Heidelberg within the funding programme
Open Access Publishing.

Contributors The health facility assessment was planned by SG, AM, LV and
BK, and the field work conducted by TJL and EO with support from SG and
AM. The analysis was performed by TJL with support from RCN and SG. TJL
wrote the manuscript and all other authors provided input and approved the
final version. The corresponding author (TJL) had full access to all the data,
and is, together with the last author (SG), responsible for submission.

Funding The HFA was funded by WHO, Save the Children’s Saving Newborn
Lives (SNL) programme from the Bill and Melinda Gates Foundation, and the
UK Department of International Development (DFID). SG was funded by a
Margarete von Wrangell Fellowship supported by the European Social Fund
and by the Ministry of Science, Research and the Arts Baden-Wuerttemberg.
She was also supported by postdoctoral fellowships of the Daimler and Benz
Foundation and the Baden-Wuerttemberg Foundation. The latter also funded
part of the HFA.

Competing interests None declared.

Ethics approval Provided by the London School of Hygiene and Tropical
Medicine in the UK, and the Kintampo Health Research Centre in Ghana.

Provenance and peer review Not commissioned; externally peer reviewed.

Data sharing statement No additional data are available.

Open Access This is an Open Access article distributed in accordance with
the Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license,
which permits others to distribute, remix, adapt, build upon this work non-
commercially, and license their derivative works on different terms, provided
the original work is properly cited and the use is non-commercial. See: http://
creativecommons.org/licenses/by-nc/4.0/

REFERENCES
1. Renfrew MJ, McFadden A, Bastos MH, et al. Midwifery and quality

care: findings from a new evidence-informed framework for maternal
and newborn care. Lancet 2014;384:1129–45.

2. WHO, UNICEF, UNFPA, The World Bank, UNPD. Trends in
maternal mortality: 1990—2013. Estimates by WHO, UNICEF,

UNFPA, The World Bank and the United Nations Population
Division. 2014. http://apps.who.int/iris/bitstream/10665/112682/2/
9789241507226_eng.pdf (accessed 13 Dec 2015).

3. UNICEF, WHO, The World Bank, UNPD. Levels & trends in child
mortality. Estimates Developed by the UN Inter-agency Group for
Child Mortality Estimation. Report 2014. 2014. http://www.unicef.org/
media/files/Levels_and_Trends_in_Child_Mortality_2014.pdf
(accessed 13 Dec 2015).

4. Cousens S, Blencowe H, Stanton C, et al. National, regional, and
worldwide estimates of stillbirth rates in 2009 with trends since 1995:
a systematic analysis. Lancet 2011;377:1319–30.

5. UNFPA, ICoM, WHO. The State of the World′s Midwifery 2014.
A Universal Pathway. A Woman′s Right to Health. 2014. http://www.
unfpa.org/sites/default/files/pub-pdf/EN_SoWMy2014_complete.pdf
(accessed 13 Dec 2015).

6. Graham WJ, Varghese B. Quality, quality, quality: gaps in the
continuum of care. Lancet 2012;379:e5–6.

7. Pittrof R, Campbell OM, Filippi VG. What is quality in maternity care?
An international perspective. Acta Obstet Gynecol Scand
2002;81:277–83.

8. Raven JH, Tolhurst RJ, Tang S, et al. What is quality in maternal
and neonatal health care? Midwifery 2012;28:e676–83.

9. WHO, UNFPA, UNICEF, AMDD. Monitoring emergency obstetric
care. A handbook. Secondary Monitoring emergency obstetric care.
A handbook. 2009. http://whqlibdoc.who.int/publications/2009/
9789241547734_eng.pdf?ua=1 (accessed 13 Dec 2015).

10. Souza JP, Gülmezoglu AM, Vogel J, et al. Moving beyond essential
interventions for reduction of maternal mortality (the WHO
Multicountry Survey on Maternal and Newborn Health): a
cross-sectional study. Lancet 2013;381:1747–55.

11. Peabody JW, Luck J, Glassman P, et al. Comparison of vignettes,
standardized patients, and chart abstraction: a prospective
validation study of 3 methods for measuring quality. JAMA
2000;283:1715–22.

12. Peabody JW, Luck J, Glassman P, et al. Measuring the quality of
physician practice by using clinical vignettes: a prospective
validation study. Ann Intern Med 2004;141:771–80.

13. Veloski J, Tai S, Evans AS, et al. Clinical vignette-based surveys:
a tool for assessing physician practice variation. Am J Med Qual
2005;20:151–7

14. Kirkwood BR, Manu A, Tawiah-Agyemang C, et al. NEWHINTS
cluster randomised trial to evaluate the impact on neonatal mortality
in rural Ghana of routine home visits to provide a package
of essential newborn care interventions in the third trimester
of pregnancy and the first week of life: trial protocol. Trials
2010;11:58.

15. Kirkwood BR, Hurt L, Amenga-Etego S, et al. Effect of vitamin A
supplementation in women of reproductive age on maternal survival
in Ghana (ObaapaVitA): a cluster-randomised, placebo-controlled
trial. Lancet 2010;375:1640–9.

16. Edmond K, Hurt L, Fenty J, et al. Effect of vitamin A supplementation in
women of reproductive age on cause-specific early and late infant
mortality in rural Ghana: ObaapaVitA double-blind, cluster-randomised,
placebo-controlled trial. BMJ Open 2012;2:e000658.

17. Bahl R, Bhandari N, Dube B, et al. Efficacy of early neonatal vitamin
A supplementation in reducing mortality during infancy in Ghana,
India and Tanzania: study protocol for a randomized controlled trial.
Trials 2012;13:22.

18. Edmond KM, Quigley MA, Zandoh C, et al. Aetiology of stillbirths
and neonatal deaths in rural Ghana: implications for health
programming in developing countries. Paediatr Perinat Epidemiol
2008;22:430–7.

19. Nesbitt RC, Lohela TJ, Manu A, et al. Quality along the continuum:
a health facility assessment of intrapartum and postnatal care in
Ghana. PLoS ONE 2013;8:e81089.

20. Vesel L, Manu A, Lohela TJ, et al. Quality of newborn care: a health
facility assessment in rural Ghana using survey, vignette and
surveillance data. BMJ Open 2013;3:pii: e002326.

21. WHO, UNFPA, UNICEF, The World Bank. Integrated management
of pregnancy and childbirth. pregnancy, childbirth, postpartum and
newborn care: a guide for essential practice. 2nd edn. 2006. http://
whqlibdoc.who.int/publications/2006/924159084X_eng.pdf?ua=1
(accessed 12 May 2015).

22. Luck J, Peabody JW, Dresselhaus TR, et al. How well does chart
abstraction measure quality? A prospective comparison of standardized
patients with the medical record. Am J Med 2000;108:642–9.

23. Peabody JW, Nordyke RJ, Tozija F, et al. Quality of care and its
impact on population health: a cross-sectional study from
Macedonia. Soc Sci Med 2006;62:2216–24.

24. Peabody JW, Luck J, DeMaria L, et al. Quality of care and health
status in Ukraine. BMC Health Serv Res 2014;14:446.

Lohela TJ, et al. BMJ Open 2016;6:e010963. doi:10.1136/bmjopen-2015-010963 9

Open Access

group.bmj.com on February 6, 2018 - Published by http://bmjopen.bmj.com/Downloaded from 

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://dx.doi.org/10.1016/S0140-6736(14)60789-3
http://apps.who.int/iris/bitstream/10665/112682/2/9789241507226_eng.pdf
http://apps.who.int/iris/bitstream/10665/112682/2/9789241507226_eng.pdf
http://www.unicef.org/media/files/Levels_and_Trends_in_Child_Mortality_2014.pdf
http://www.unicef.org/media/files/Levels_and_Trends_in_Child_Mortality_2014.pdf
http://dx.doi.org/10.1016/S0140-6736(10)62310-0
http://www.unfpa.org/sites/default/files/pub-pdf/EN_SoWMy2014_complete.
http://www.unfpa.org/sites/default/files/pub-pdf/EN_SoWMy2014_complete.
http://www.unfpa.org/sites/default/files/pub-pdf/EN_SoWMy2014_complete.
http://dx.doi.org/10.1016/S0140-6736(10)62267-2
http://dx.doi.org/10.1034/j.1600-0412.2002.810401.x
http://dx.doi.org/10.1016/j.midw.2011.09.003
http://whqlibdoc.who.int/publications/2009/9789241547734_eng.pdf?ua=1
http://whqlibdoc.who.int/publications/2009/9789241547734_eng.pdf?ua=1
http://dx.doi.org/10.1016/S0140-6736(13)60686-8
http://dx.doi.org/10.1001/jama.283.13.1715
http://dx.doi.org/10.7326/0003-4819-141-10-200411160-00008
http://dx.doi.org/10.1177/1062860605274520
http://dx.doi.org/10.1186/1745-6215-11-58
http://dx.doi.org/10.1016/S0140-6736(10)60311-X
http://dx.doi.org/10.1136/bmjopen-2011-000658
http://dx.doi.org/10.1186/1745-6215-13-22
http://dx.doi.org/10.1111/j.1365-3016.2008.00961.x
http://dx.doi.org/10.1371/journal.pone.0081089
http://dx.doi.org/10.1136/bmjopen-2012-002326
http://whqlibdoc.who.int/publications/2006/924159084X_eng.pdf?ua=1
http://whqlibdoc.who.int/publications/2006/924159084X_eng.pdf?ua=1
http://dx.doi.org/10.7326/0003-4819-141-10-200411160-00008
http://dx.doi.org/10.1016/j.socscimed.2005.10.030
http://dx.doi.org/10.1186/1472-6963-14-446
http://bmjopen.bmj.com/
http://group.bmj.com


25. Peabody JW, Tozija F, Muñoz JA, et al. Using vignettes to compare
the quality of clinical care variation in economically divergent
countries. Health Serv Res 2004;39(Pt 2):1951–70.

26. Peabody JW, Liu A. A cross-national comparison of the quality of
clinical care using vignettes. Health Policy Plan 2007;22:294–302.

27. Minas H, Zamzam R, Midin M, et al. Attitudes of Malaysian general
hospital staff towards patients with mental illness and diabetes. BMC
Public Health 2011;11:317.

28. ten Hoope-Bender P, de Bernis L, Campbell J, et al. Improvement of
maternal and newborn health through midwifery. Lancet
2014;384:1226–35.

29. Witter S, Kusi A, Aikins M. Working practices and incomes of health
workers: evidence from an evaluation of a delivery fee exemption
scheme in Ghana. Hum Resour Health 2007;5:2.

30. UNICEF, WHO. Fulfilling the Health Agenda for Women and
Children. The 2014 Report. 2014. http://www.countdown2015mnch.
org/documents/2014Report/The2014report/Countdown_The_2014_
Report_final.pdf (accessed 13 Dec 2015).

31. Shah R, Edgar DF, Evans BJ. A comparison of standardised
patients, record abstraction and clinical vignettes for the purpose
of measuring clinical practice. Ophthalmic Physiol Opt
2010;30:209–24.

10 Lohela TJ, et al. BMJ Open 2016;6:e010963. doi:10.1136/bmjopen-2015-010963

Open Access

group.bmj.com on February 6, 2018 - Published by http://bmjopen.bmj.com/Downloaded from 

http://dx.doi.org/10.1111/j.1475-6773.2004.00327.x
http://dx.doi.org/10.1093/heapol/czm020
http://dx.doi.org/10.1186/1471-2458-11-317
http://dx.doi.org/10.1186/1471-2458-11-317
http://dx.doi.org/10.1016/S0140-6736(14)60930-2
http://dx.doi.org/10.1186/1478-4491-5-2
http://www.countdown2015mnch.org/documents/2014Report/The2014report/Countdown_The_2014_Report_final.pdf
http://www.countdown2015mnch.org/documents/2014Report/The2014report/Countdown_The_2014_Report_final.pdf
http://www.countdown2015mnch.org/documents/2014Report/The2014report/Countdown_The_2014_Report_final.pdf
http://dx.doi.org/10.1111/j.1475-1313.2010.00713.x
http://bmjopen.bmj.com/
http://group.bmj.com


vignettes in Brong Ahafo region, Ghana
obstetric care: an assessment using clinical 
Competence of health workers in emergency

Vesel, Eunice Okyere, Betty Kirkwood and Sabine Gabrysch
Terhi Johanna Lohela, Robin Clark Nesbitt, Alexander Manu, Linda

doi: 10.1136/bmjopen-2015-010963
2016 6: BMJ Open

 http://bmjopen.bmj.com/content/6/6/e010963
Updated information and services can be found at: 

These include:

References
 http://bmjopen.bmj.com/content/6/6/e010963#ref-list-1

This article cites 25 articles, 1 of which you can access for free at: 

Open Access

http://creativecommons.org/licenses/by-nc/4.0/non-commercial. See: 
provided the original work is properly cited and the use is
non-commercially, and license their derivative works on different terms, 
permits others to distribute, remix, adapt, build upon this work
Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
This is an Open Access article distributed in accordance with the Creative

service
Email alerting

box at the top right corner of the online article. 
Receive free email alerts when new articles cite this article. Sign up in the

Collections
Topic Articles on similar topics can be found in the following collections 

 (636)Research methods
 (677)Paediatrics

 (352)Obgyn
 (1587)Health services research

 (490)Global health
 (322)Emergency medicine

Notes

http://group.bmj.com/group/rights-licensing/permissions
To request permissions go to:

http://journals.bmj.com/cgi/reprintform
To order reprints go to:

http://group.bmj.com/subscribe/
To subscribe to BMJ go to:

group.bmj.com on February 6, 2018 - Published by http://bmjopen.bmj.com/Downloaded from 

http://bmjopen.bmj.com/content/6/6/e010963
http://bmjopen.bmj.com/content/6/6/e010963#ref-list-1
http://creativecommons.org/licenses/by-nc/4.0/
http://bmjopen.bmj.com//cgi/collection/bmj_open_emergency_medicine
http://bmjopen.bmj.com//cgi/collection/bmj_open_global_health
http://bmjopen.bmj.com//cgi/collection/bmj_open_health_services_research
http://bmjopen.bmj.com//cgi/collection/bmj_open_obgyn
http://bmjopen.bmj.com//cgi/collection/bmj_open_paediatrics
http://bmjopen.bmj.com//cgi/collection/bmj_open_research_methods
http://group.bmj.com/group/rights-licensing/permissions
http://journals.bmj.com/cgi/reprintform
http://group.bmj.com/subscribe/
http://bmjopen.bmj.com/
http://group.bmj.com

	Competence of health workers in emergency obstetric care: an assessment using clinical vignettes in Brong Ahafo region, Ghana
	Abstract
	Introduction
	Methods
	Study design
	Setting
	Health facilities
	Participants
	Data collection
	Vignettes and scores
	Data analysis
	Ethical approval and informed consent

	Results
	Competence by health worker cadre
	Competence by type of delivery facility
	Infrastructure and competence
	Workload and competence

	Discussion
	Conclusion
	References


