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ABSTRACT

Introduction Improving the quality of care during
childbirth is essential for reducing neonatal and maternal
mortality. One barrier to improving quality of care is
understanding the appropriate level to target interventions.
We examine quality of care data during labour and delivery
from multiple countries to assess whether quality varies
primarily from nurse to nurse within the same facility, or
primarily between facilities.

Methods To assess the relative contributions of nurses
and facilities to variance in quality of care, we performed
a variance decomposition analysis using a linear mixed
effect model on two data sources: (1) the number of vital
signs assessed for women in labour from a study of nurse
practices in Uttar Pradesh, India; 2) broad-scale indices

of respectful and competent care generated from Service
Provision Assessments in Kenya and Malawi. We used
unsupervised clustering, a data mining technique that
groups objects together based on similar characteristics, to
identify groups of facilities that displayed distinct patterns
of vital signs assessment behaviour.

Results We found 3—10 times more variance in quality of
care was explained by the facility where a patient received
care than by the nurse who provided it. The unsupervised
clustering analysis revealed groups of facilities with highly
distinct patterns of vital signs assessment, even when
overall rates of vital signs assessments were similar (eg,
some facilities consistently test fetal heart rate, but not
other vitals, others only blood pressure).

Conclusion Facilities within a region can vary
substantially in the quality of care they provide to women
in labour, but within a facility, nurses tend to provide
similar care. This holds true both for care that can be
influenced by equipment availability and technical training
(eq, vital signs assessment), as well as cultural aspects
(eg, respectful care).

INTRODUCTION
Improving quality of care in low-income
and middle-income countries (LMICs) has

2,3
P
1,6,7

Key questions

What is already known?

» Globally, the quality of care that patients receive
when giving birth is inadequate.

» Half of all maternal deaths and a million newborn
deaths each year are due to poor quality healthcare.

» Some specific characteristics of both facilities and
healthcare providers have been associated with
improved quality of care, but it is unknown whether
more of the total variance in delivery care is due to
the aggregated impact of all characteristics of the
facility, or all characteristics of the care provider.

What are the new findings?

» The quality of care a patient receives is influenced
substantially more by the facility in which she re-
ceives care than by the provider who provides the
care.

» This is true even for aspects of care that don’t re-
quire specialised training or equipment.

What do the new findings imply?

» Interventions that focus primarily on shifting the be-
haviour of individual providers may be less effective
in improving quality of care than interventions that
focus on the culture and characteristics of the facility
as a whole.

» The finding that facility effects were comparably
large for aspects of care that do not require spe-
cialised training or equipment suggests that facility
cultural norms may play an important role in shaping
the behaviour of care providers.

become a major focus of the global health
community to achieve the United Nations’
Sustainable Development Goal around good
health and well-being." It is estimated that
fivemillion deaths in LMICs in 2016 were
due to the receipt of poor-quality healthcare.”
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While it is unknown precisely how much aid is spent to
improve quality of care in LMICs, more than $5billion
in aid provided to LMIGCs in 2018 were for the purpose
of ‘health systems strengthening,” which includes efforts
to improve quality of care, as well as access, coverage and
efficiency.”

Despite these efforts, progress has been mixed, with
overall quality of primary and maternal care being quite
low in many LMICs.*” One challenge in improving
quality of care has been understanding the most effec-
tive targets for intervention. In particular, interventions
aimed at changing provider behaviour dominate efforts
to improve quality of care; however, these are having
modest impacts.* """ A recent call to action® has advo-
cated for shifting resources away from ‘micro-level’” inter-
ventions focused at changing behaviours at the level of the
provider or the facility in favour of an increased focus on
‘meso-* or ‘macro-‘ level interventions at the level of the
district or the country. These arguments are predicated
on the notion that the impact an individual provider or
facility has on quality of care is slight compared to the
impact of local or national policies. This is an empirical
question that can be tested by observing the variability in
quality of care received between districts versus between
facilities in the same district, and between facilities versus
between nurses in the same facility. If management at the
district level is the primary driver of quality of care, one
would expect large differences between the care received
in one district versus other, with relatively little variability
within each district, whereas if individual nurses were the
primary driver, we would expect wide variability within
each facility depending on the nurse seen, whereas
facilities, on average, would perform relatively similarly.
Understanding the levels at which most of the variability
lies has profound implications for the types of inter-
ventions that are most likely to be impactful in shifting
quality of care.

There is relatively little empirical research examining
variability in quality of care at different levels within the
infrastructure hierarchy, and what has been done has
focused on relatively specific metrics. For instance, a
study conducted in Colombia in 2015"" found that, for
women covered by a particular insurance provider, 13%
of the variance in whether a delivery was performed
vaginally or by caesarean section was attributable to the
specific hospital in which the delivery was performed,
and another 7% was due to the region where the
hospital was located. A recent meta-analysis of inter-
ventions to improve healthcare provider performance
found that interventions focused primarily on training
the providers had small to moderate effectsS; however,
it’s unclear if this is because the specific interventions
examined were sub-optimal, and other interventions
could be more effective, or rather because provider
performance is shaped in large part by characteris-
tics of the facility or the broader policy environment
that interventions focused on provider training cannot
influence.

Other studies have examined the amount of variance
attributable to specific characteristics of the facility or
provider. For example, a recent manuscript'® using some
of the same datasets used in the present analyses exam-
ined the per cent of variance in quality of care explained
by two characteristics of the providers and two character-
istics of the facility, as well as specific characteristics of the
patient and the region. However, these measured char-
acteristics only explained between 6% and 33% of the
total variance in quality of care. This approach did not
examine how much of the remaining variance was due to
unmeasured characteristics of the facility, the provider or
that specific event.

In the present manuscript, we aim to address this gap
in the literature by using two independent, large-scale
datasets to explore how variability in quality of care in
the context of labour and delivery is distributed across
care providers, facilities and, where possible, districts and
countries. One, a large-scale, recently collected dataset
from Uttar Pradesh, India examining collection of vitals,
as well as other metrics from the initial clinical assessment
for women arriving at facilities to deliver a child, has the
advantage of a large sample size and a nested structure
of observation with many observations per facility and
per nurse, but does not have many broader measures
of patient quality of care beyond the assessment of vital
signs. To determine whether the findings seen in Uttar
Pradesh were similar to those seen in other cultural
contexts and using more holistic measures of quality of
care, we used the Service Provision Assessment (SPA)
datasets, which included highly detailed observations of
labour and delivery visits in facilities in Kenya and Malawi,
including initial assessments, the labour and delivery
themselves, and care during the immediate post-partum
period. These datasets allowed us to examine the distribu-
tion of variability in quality of care using a more holistic
measure, and to separate technical aspects of quality of
care that might require access to specialised equipment
or training, from respect-based aspects of quality of care,
which don’t have such requirements. Finally, based on
the finding that a large per cent of the variance in vital
signs assessment in all datasets was attributed to charac-
teristics of the facility, we used unsupervised clustering
to identify distinct patterns of vital signs assessment in
different facilities to see if facilities differ primarily in
the amount of testing that is performed, or if they also
systematically differ in the types of testing they perform.

METHODS

The study used data from two independent sources to
examine the role of nurses and facilities in quality of care.
The first was a newly collected large scale data set exam-
ining labour and delivery practices in Uttar Pradesh,
India, where we examined differences in vital signs assess-
ment practices as a metric of quality of care. We wanted to
see if the findings from this dataset held in other parts of
the world using broader metrics of quality of care. To this
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end, we obtained data on labour and delivery practices
from SPA, surveys of health facilities conducted by the
Demographic and Health Surveys (DHS) programme.'”

Study sample: Uttar Pradesh
Data were collected between December 2017 and March
2018 in Uttar Pradesh, India, as part of a larger study
examining the quality of care provided to pregnant
women at the time of labour and delivery. One hundred
and fifteen Community Health Centers (CHCs) and 129
Primary Health Centers (PHCs) were included in the
study. Each facility was observed continuously for either
3 or 7 days by teams of 3-4 trained enumerators with
nursing degrees. All CHCs and PHCs in Uttar Pradesh
were split into quartiles based on the average number
of deliveries performed, and a quarter of the facilities in
the study sample were randomly selected from the facil-
ities within each quartile. CHCs and PHCs that typically
performed fewer than 0.6 deliveries per day were inel-
igible for participation in the study, and two observed
facilities were excluded from further analysis because no
women in labour arrived at the facility during the obser-
vation period. Across the remaining 242 facilities, 788
nurses were observed examining 4162 women in labour.
Consent to observe the facility was obtained from the
facility’s Medical Officer in Charge and from the Chief
Medical Officer of the relevant district. Every effort was
made to observe the course of intake and examination
of every woman in labour who arrived at the facility. Data
were collected on a wide variety of characteristics about
the facilities, nurses, patients and the interaction between
the nurses and patients, but the present study focuses
specifically on vital signs assessment as a proxy for quality
of care as an indicator of whether nurses are collecting
the information needed to make informed decisions
about patient care. Specifically, enumerators observed
the identity of the nurse examining each patient, and
whether nurses measured each of the following five vitals
during their examination of the patient: blood pressure,
fetal heart rate, temperature, pulse and respiratory rate.

Study sample: Kenya and Malawi

In this analysis, we used data about labour and delivery
quality of care from SPA surveys in two African coun-
tries, Kenya and Malawi. The data were extracted from
modules of the survey where trained enumerators, mostly
health workers, observe patient labour and delivery visits
and answer a standardised set of questions about the
care received during the visit. The surveys are nationally
representative samples of a nation’s health facilities, and
within surveyed facilities, patients are selected for obser-
vation by systematic random sampling. In Kenya, 83% of
deliveries observed took place in hospitals, 11% in health
centres, 4% in maternity facilities and 2% in dispensaries.
In Malawi, 48% of the deliveries observed were in hospitals,
51% were in health centres and 1% were in clinics. While
the surveyors collect observations from all health workers
providing delivery care, we included data only from care

providers categorised as nurses and midwives to remain
consistent with the data in our Uttar Pradesh sample. In
both Kenya and Malawi, greater than 95% of labour and
deliveries observed were conducted by care providers
categorised as nurses/midwives. Unlike the Uttar Pradesh
sample, where all observed deliveries were conducted by
nurses, in Kenya and Malawi the sample includes both
midwives and nurses (eg, 10% of the overall nurse provider
group in Kenya are midwives). Midwives have different
training experiences than nurses. We used data from Kenya
and Malawi as these were the only countries that used the
SPA tools to do systematic observations of routine delivery
care. Kenya data was collected in 2010, and Malawi data
were collected in 2013/2014. After excluding cases where
a patient was seen by a practitioner other than a nurse/
midwife or cases where half or fewer of the 46 quality of
care items were completed for a patient (11% of the Kenya
dataset; 1% of the Malawi dataset), the Kenya SPA dataset
consisted of 5562 women in labour seen by 312 nurses in
162 facilities, and the Malawi SPA dataset consisted of 452
women in labour seen by 278 nurses in 214 facilities.

Quality of care indices: Kenya and Malawi

To develop an overall metric of quality of care using the
SPA data, we used the 46 items directly related to care
quality that were assessed in both Kenya and Malawi (see
online supplementary appendix p. 1 for full list), similar
to an approach used by Macarayan and colleagues to
assess the quality of primary care in LMICs.'* The WHO"
has envisioned quality of care for pregnant women as
comprising ‘provision of care,” reflecting evidence-based
practices for routine care and management of compli-
cations, and ‘experience of care,” reflecting respectful
care practices such as effective communication, treating
patients with respect and dignity, and offering emotional
support. These distinct elements of quality of care could
be differently related to the facility versus the nurse given
that many aspects of provision of care require special-
ised training and equipment, while experience of care
is largely related to the manner in which medical prac-
titioners interact with the patient. Since items assessing
both elements of quality of care were included in the
SPA assessment, we categorised all items into either a
‘Respectful Care Index’ (reflecting the experience of
care) or a ‘Competent Care Index’ (reflecting the provi-
sion of care), and examined each of these as separate
outcome variables, to determine whether the relative
impact of facilities versus nurses differed for these two
aspects of care. Finally, to directly replicate the findings
from Uttar Pradesh, we calculated the number of vitals
tested, using the four vitals where data was collected in
the SPA dataset (blood pressure, fetal heart rate, pulse
and temperature). SPA data were obtained with approval
from the DHS Programme, who authorised their use for
the proposed analyses.

Statistical analysis
In order to determine the variation associated with the
facilityand nurse, as well as with districtand country where
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Table 1

Mixed effect regressions performed for variance decomposition analyses

Sample Outcome variable

Fixed effects Random effects

Number of vitals tested
Number of vitals tested

Uttar Pradesh, India
Kenya and Malawi

Kenya and Malawi Quality of care score
Kenya and Malawi

Kenya and Malawi

Respectful care score
Competent care score

None District, Surveyor, Facility, Nurse
Country Facility, Nurse
Country Facility, Nurse
Country Facility, Nurse
Country Facility, Nurse

appropriate, we used variance decomposition techniques
based on hierarchical linear models."® Specifically, we
used a linear mixed effect regression implemented with
the Imer package in R.'” To estimate the total variance
explained by each model and the proportion of variance
explained by each fixed and random effect, we used the
approach described by Nakagawa et al,18 with the propor-
tion of variance explained by each random factor calcu-
u
lated as o2/ <0f2 +3 02+ a?), where o7 is the variance
El
in the fixed effects, o? is the variance in the fth random

factor of u random factors, and o2 is the squared residual
SD. Similarly, the proportion of variance explained by the

u
fixed effects is 0/2/ 0/2 + ; o2+ a?), and the proportion

u
of error/event-level variance is 02/ <af2 +> 02+ o’?).
=1
Altogether, five variance decompositions were

performed (see table 1 for details). In the Uttar Pradesh
sample, we examined the outcome of the number of
vitals tested for a particular patient, considering the
district and facility where the patient was examined and
the nurse examining the patient as possible sources of
outcome variance. The survey team observing the patient
was also included as a possible nuisance source of vari-
ance to account for any systematic biases across surveyors
in their coding. In the Kenya and Malawi sample, we
examined four different quality of care metrics, detailed
above. In all cases, we considered the country and the
facility where the labour and delivery took place and the
nurse delivering care as possible sources of variance in
the outcome metric. 95% ClIs for the per cent of vari-
ance explained were calculated using 1000 Monte Carlo
simulations.

We then performed k-means clustering on the facili-
ties from each sample to determine the patterns in vital
signs assessment seen across facilities in each sample.'
Facilities with only one patient were excluded from the
clustering analysis, yielding a sample of 239 facilities for
Uttar Pradesh and 140 facilities for the combined Kenya
and Malawi dataset. Facilities were clustered based on the
percentage of patients for whom they performed each of
the recorded vitals, yielding five clustering variables for
the Uttar Pradesh dataset and four clustering variables
for the Kenya/Malawi dataset. The six-cluster solution

was chosen for both datasets for ease of interpretability,
moderate number of clusters and a relatively high silhou-
ette width in both datasets.

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

RESULTS
Rates of vital signs assessment
In Uttar Pradesh, vitals were tested relatively infrequently
in our sample, ranging from 16.5% of women in labour
having their blood pressure tested to 0.7% of women in
labour having their respiratory rate tested (see figure 1
and table 2). These results indicate that many patients
were receiving no vital signs assessment at all, and virtu-
ally none were receiving all the recommended testing.
Nurses in both Kenya and Malawi showed substantially
higher rates of testing during the initial examination of
patients than in Uttar Pradesh across all vitals measured.
In both countries, measurement of fetal heart rate was
nearly universal (Malawi: 96.0%; Kenya: 97.4%), and
other vitals were tested frequently, but inconsistently,
ranging from 42.5% for temperature in Kenya to 73.7%
for blood pressure in Kenya.

Quality of care performance

Overall quality of care, as well as the technical and
respectful care subcomponents of quality of care were
generally similar in Kenya and Malawi, but with a great
deal of variability from patient to patient within each
country. Both Kenya and Malawi had an overall Quality of
Care score of 0.69, indicating the mean patient received
69% of the indicated practices. In Malawi, both tech-
nical and respectful care score had the same mean (both
means: 0.69), while in Kenya, technical scores averaged
0.72 and respectful care scores averaged 0.56. Scores on
all metrics followed a normal distribution, with half of
patients receiving a QoC score between 0.61 and 0.78,
and all scores ranging from 0.30 to 1.

Decomposition of variance

Based on the variance decomposition of vitals sign testing
in Uttar Pradesh, we found that 0.0% of the variance in
testing behaviour was explained by the district (95% CI
0.0% to 5.1%), 5.8% (95% CI 0.4% to 11.8%) of the
variance was explained by the survey team recording
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Vitals Testing

Uttar
Pradesh

0% 10% 20% 30%

M District ™ Surveyor M Facility M Nurse

Vitals Testing

Overall Quality of
Care

Respectful Care

Kenya/Malawi

Technical Pratices

0% 10% 20% 30%

H Country M Facility ™ Nurse

40% 50% 60% 70% 80% 90%  100%

Event/Error

40% 50% 60% 70% 80% 90%  100%

Event/Error

Figure 1 Variance decomposition of quality of care metrics for Uttar Pradesh, India, and Kenya and Malawi. across all
measures of quality of care in both locations, the facility and the circumstances of the particular patient explain large
percentages of the variance in care seen, while the specific nurse seen within a facility explains relatively little variance.

the results (a form of error variance suggesting some
systematic bias in the measurements of the surveyors),
38.5% (29.7%—43.5%) of the variance was explained by
the facility, 14.2% (11.4%-18.2%) of the variance was
explained by the nurse and 47.3% (42.6%-52.3%) of the
variance was explained at the event level or unexplained
(ie, the residual variance, which includes differences
in testing behaviour due to the circumstances of that
particular patient’s examination, as well as measurement
error; see figure 1 and table 1). These results indicate that
once variability between facilities is taken into account,
little can be explained by individual differences between
nurses. In addition, the district within Uttar Pradesh in
which an examination is performed accounted for none
of the variability in vital signs testing. In short, it appears
that the specific facility at which a patient in labour
receives care is a critical determinant of the number of
vitals tests that she receives.

To assess whether our finding on the role of facili-
ties versus nurses in vital signs assessment held up in a
different geographic context, we performed the equiv-
alent variance decomposition on the number of vitals
assessed for each patient in the Kenya/Malawi dataset.
Despite the overall much higher level of vital signs assess-
ment in Kenya and Malawi relative to Uttar Pradesh, the
breakdown of variance in testing was quite similar, with
0.3% (95% CI: 0.0% to 1.9%) of variance attributed to
the country level, 39.2% (95% CI: 30.3% to 48.1%) of
variance attributed to the facility level, 8.2% (95% CI:
0.4% to 16.4%) of variance attributed to the nurse level
andb52.4% (44.9%-60.4%) of variance attributed to the
event level or unexplained. Note that while little variance
was attributed to the country, this is due to the fact that
the two countries that were considered in the analysis,
Kenya and Malawi, happened to have very similar rates
of vital signs assessment (as well as similar rates on other

Table 2 Frequency of vital signs assessment by country and vital

Vital

Uttar Pradesh, India

Kenya Malawi

Fetal heart rate
Blood pressure

11.3% (n=4162)
16.5% (n=4162)
5.2% (n=4162)
2.0% (n=4162)
0.7% (n=4162)

Pulse
Temperature
Respiratory rate

97.4% (n=425)
73.7% (n=422)
58.8% (n=422) 50.8% (n=445)
42.5% (n=421) 49.2% (n=445)
N/A N/A

96.0% (n=445)
60.7% (n=445)

Measurement of respiratory rate was assessed in Uttar Pradesh, but not in Kenya or Malawi.

N/A, Not applicable.
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metrics of Quality of Care), but substantial variability
within each country. Other evidence has clearly shown
that there are often large differences between countries
in the quality of care provided,'* suggesting that an anal-
ysis with a larger and more diverse group of countries
would likely show a great deal more variance attributed
to the country.

Next, we explored whether this same pattern held
on a more broad-based metric of quality of care, which
included 46 items across the initial examination of the
woman, labour, delivery and immediate post-partum
care. We again found that the facility at which the patient
received care explained vastly more variance than the
nurse who provided the care, with 52.4% (44.7%-59.9%)
of variance attributed to the facility, 6.3% (0.1%-12.7%)
of the variance attributed to the nurse, 0.0% (0.0%—-
1.2%) of variance attributed to the country and 41.2%
(34.8%—-48.0%) of the variance attributed to the event
level or unexplained.

Finally, to better understand the characteristics of the
facility that could be responsible for these differences
between facilities, we split the overall Quality of Care
score into a Technical Score, which included health
practices that could require specialised equipment or
training, and a Respectful Care Score, which included
items that predominantly wouldn’t require special-
ised training or equipment, but could be influenced
by the cultural norms within a facility, such as respect-
fully greeting the patient, and informing her about the
results of examinations. We found that for both types
of care quality, a large amount of variability explained
by the facility and very little explained by the specific
nurse seen, although Respectful Care Practices did show
more variability between the two countries, and more
variance attributed to the event level, than Competent
Care (Respectful Care: 38.7% Facility, 4.4% Nurse, 7.9%
Country, 49.0% Event/Unexplained; Competent Care:
50.9% Facility, 5.2% Nurse, 1.6% Country, 42.3% Event/
Unexplained). A summary of the variance decomposi-
tions for all measures is presented in table 3 and figure 1.

Facilities vitals segmentation
Given that the variance decomposition in both Uttar
Pradesh and Kenya/Malawi revealed that a large

proportion of the variance in vital signs assessment was due
to the facility where the patient was seen, we performed
a clustering analysis to determine the different patterns
of vital signs assessment seen in facilities in each dataset.
In both datasets, we found that facilities varied consider-
ably in how much vital signs assessment they performed,
but also that they displayed quite distinct patterns in
the particular types of tests which were performed. The
majority of facilities in the Uttar Pradesh sample (figure 2)
were ‘non-testers,” but the remaining 35% of facilities
could be split into five categories, including ‘occasional
BP testers’ that tested for little else, or ‘Fetal HR only’
testers which very reliably tested for fetal heart rate, but
nothing else. Particularly interesting was the emergence
of clusters, such as the ‘Fetal HR Only’ and ‘BP and Pulse’
Testers, who on average had similar rates of vital signs
assessment, but virtually no overlap in the type of testing
performed. While testing rates were overall much higher
in the Kenya/Malawi dataset, with a fifth of the facilities
reliably testing every vital measured and virtually all facil-
ities testing fetal heart rate at a minimum, distinct testing
patterns still emerged (figure 3), with certain facilities
focusing exclusively on fetal heart rate and blood pres-
sure, for example, while others focused exclusively on
fetal heart rate and temperature. These findings suggest
that facilities differ dramatically from one another not
only in the overall level of quality of care, but in the
precise types of care that are emphasised and practised.

DISCUSSION

To our knowledge, this is the first study to directly
examine and quantify the relative holistic contributions
of the facility versus the care provider to the quality
of care that a patient receives in a labour and delivery
setting. We found that across very different geographical
contexts and multiple metrics of quality of care, facili-
ties vary substantially from one another in the quality
of care they administer, while individual care providers
within the same facility do not differ substantially from
one another. This is true both for aspects of quality of
care, such as measurement of vital signs, that may be

Table 3 Variance decomposition of Quality of Care metrics for Uttar Pradesh, India, and Kenya and Malawi

Country/district
Outcome variable level

Facility level

Event level (residual

Nurse level variance)

Vital Signs Assessment: Uttar Pradesh,
India

Vital Signs Assessment: KE and MW
Quality of Care: KE and MW

Respectful Care: KE and MW 7.9%
Competent Care: KE and MW

0.0% (0.0%-5.1%)

0.3% (0.0%-1.9%)

0.0% (0.0%-1.2%)
(0.0%-19.0%)

1.6% (0.0%-5.0%)

38.5% (29.7%-43.5%)

39.2% (30.3%-48.1%
52.4% (44.7%-59.9%
38.7%

(
(
(
50.9% (43.5%-58.8%

14.2% (11.4%-18.2%) 47.3% (42.6%-52.3%)

8.2% (0.4%-16.4%
6.3% (0.1%-12.7%
4.4% (0.0%-12.0%
5.2% (0.0%-11.7%

52.4% (44.9%-60.4%)
41.2% (34.8%-48.0%)
49.0% (41.6%-59.6%)
42.3% (36.1%-49.8%)

) )
) )
31.2%-49.0%) )
) )

For Uttar Pradesh, India, percentages are of remaining variance after excluding variance due to surveyor.
95% Cls around estimates derived from Monte Carlo simulations are in parentheses.

KE, Keniya; MW, Malawi.
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Figure 2 Segmentation of vital signs assessment rates in Uttar Pradesh facilities. Pie chart on left shows the percent of
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influenced by access to resources or training, but also
for respectful care practices, such as greeting patients
respectfully and explaining the results of examinations to
them, suggesting a key role for the cultural practices and
norms established at the facility. We also found that, at
least in the realm of vital signs assessment, facilities vary
not only in how frequently testing is performed, but also
in the specific types of tests that are administered, with
each facility seeming to establish their own ‘standard of
care’ that is administered fairly consistently by all care
providers within the facility.

Together, these findings suggest that focusing interven-
tions primarily on individual nurses, through targeted
training and other similar practices, may be an ineffec-
tive strategy for influencing quality of care due to the
tendency of nurses to conform to the common practices
within their facilities. Instead, interventions that are
targeted at shifting practices across the facility as a unit
will be key. One essential avenue for future research will
be understanding the characteristics of the facility that
determine the quality of care received there. Given that
facilities play as much of a role in determining respectful
care practices as they do in other aspects of quality of
care, it’s likely that that norms, not just resources, are key.
Developing a deeper understanding of how those norms
develop and how they can be influenced will be critical
next steps.

While this study focuses primarily on the relative
impact of facilities versus care providers on the quality of
care received, it has recently been argued that ‘meso-’ or
‘macro-’ level interventions emphasising policy change
at the level of the district or the country are likely to be
more impactful than interventions focused either on
the facility or the care provider. Our dataset in Uttar
Pradesh does not seem to support a large role for district-
level policy makers, with essentially no variability in vital
signs assessment being explained by the district in which
the patient seeks care. However, this is based on only
one fairly narrow metric of quality of care and could
vary in different locales depending on the role district-
level government plays in the administration of medical
services in that particular locality. This also does not
speak to the impact of state-wide policy decisions. There
is ample evidence that quality of care varies substantially
from state to state within India**** and from country to
country across the world,”® leaving open the possibility
that policy decisions at these “macro-“ levels can indeed
have large impacts on quality of care. Similarly, while our
Kenya/Malawi dataset shows very little impact of country
on quality of care, this is a byproduct of the fact that the
two countries included in this sample have very similar
mean scores on labour and delivery quality of care. This
would clearly not be the case if a larger sample of coun-
tries had been available for inclusion, and can be seen by
comparing vitals scores for our Kenya/Malawi and our
Uttar Pradesh sample, where some of the best-performing
facilities in Uttar Pradesh were comparable to some of
the worst-performing facilities in Kenya/Malawi. Had

vitals scores from both datasets been combined into a
single analysis, country would have explained a very large
proportion of the variability in vital signs assessment.
We believe that using a similar analytic approach with
different datasets can be extremely helpful in identifying
where within a system the greatest variability in outcomes
lies, which can be useful both for generating hypoth-
eses about plausible mechanisms for those differences
in outcomes, as well as where within the system targeted
interventions are mostly to prove most fruitful.

One strength of the present study was the ability to
examine and replicate findings in two independently
collected datasets from different parts of the world, and
across multiple different metrics of labour and delivery
quality of care. However, each dataset had its own weak-
nesses. The Uttar Pradesh dataset was very large and
collected data from a relatively large number of patients
per nurse and nurses per facility, an ideal nested struc-
ture for an analysis based on hierarchical linear model-
ling such as this. However, because enumerators observed
the initial examination of the patient, but not the labour
and delivery itself, there were relatively few quality of care
related metrics to produce a robust measure of quality of
care. By contrast, the SPA datasets collected in Kenya and
Malawi had much richer measurements of quality of care,
but a smaller sample size, with fewer nurses observed
per facility, and fewer patients observed per nurse. As a
result, the Cls on per cent of variability explained in the
SPA datasets are fairly large, although still small enough
to show conclusively the substantially larger amount of
variability explained by the facility relative to the care
provider.

Overall, our findings highlight the critical role that
facilities play in creating a culture of high-quality care,
and that the behaviour of individual care providers often
conforms to the broader facility culture. The critical role
of facilities is seen cross-culturally, and for aspects of
quality of care that do not require specialised training or
equipment, suggesting that the facility has a key role in
shaping norms, not just in providing needed equipment
and training. Moreover, while our findings do not contra-
dict the hypothesis that interventions focused on shifting
policy at the level of the state or country can be highly
impactful, they suggest that interventions targeted at
individual facilities can potentially be extremely fruitful,
and that finding ways to close the gap between better- and
worse-performing facilities within the same region can
produce large improvements in quality of care received.
Gaining a better understanding of how cultural norms
around quality of care within facilities are created and
how they can be shifted will help us find a way to ensure
that women globally can receive the high-quality labour
and delivery care that they deserve.
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