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Objective To identify contextual factors associated with quality improvements in primary health-care facilities in the United Republic of
Tanzania between two star rating assessments, focusing on local district administration and proximity to other facilities.

Methods Facilities underwent star rating assessments in 2015 and between 2017 and 2018; quality was rated from zero to five stars. The
consolidated framework for implementation research, adapted to a low-income context, was used to identify variables associated with star
rating improvements between assessments. Facility data were obtained from several secondary sources. The proportion of the variance in
facility improvement observed at facility and district levels and the influence of nearby facilities and district administration were estimated
using multilevel regression models and a hierarchical spatial autoregressive model, respectively.

Findings Star ratings improved at 4028 of 5595 (72%) primary care facilities. Factors associated with improvement included: (i) star rating in
2015; (ii) facility type (e.g. hospital) and ownership (e.g. public); (iii) participation in, or eligibility for, a results-based financing programme;
(iv) local population density; and (v) distance from a major road. Overall, 20% of the variance in facility improvement was associated with
district administration. Geographical clustering indicated that improvement at a facility was also associated with improvements at nearby
facilities.

Conclusion Although the majority of facilities improved their star rating, there were substantial variations between facilities. Both district
administration and proximity to high-performing facilities influenced improvements. Quality improvement interventions should take
advantage of factors operating above the facility level, such as peer learning and peer pressure.

Abstracts in LS5 H13Z, Francais, Pycckuii and Espafiol at the end of each article.

Introduction

Following the Astana declaration in 2018, primary health care
is again high on the global health agenda and many countries
are renewing their commitments to strengthening primary
care.! However, poor care quality is often a limiting factor. In
the United Republic of Tanzania in 2016, an estimated 45 000
deaths were due to poor care quality and many involved condi-
tions that could be addressed in primary care.? Traditionally,
quality improvement in health care has focused on micro-level
approaches that rely on changing the practices of individual
workers or facilities.”* However, these strategies may have a
limited impact in complex, adaptive, health systems. Macro-
level and meso-level strategies that affect whole systems or
geographical areas are needed to address the social, political,
economic and organizational structures underlying poor care
quality.*’

In the United Republic of Tanzania, the Health Quality
Assurance Division of the health ministry did a star rating as-
sessment in 2015 as part of a government initiative to improve
service delivery.”® A data feedback approach was adopted.
First, assessment teams, which comprised two independent
health workers and one member of the local district’s health
management team, collected data on care quality from all
primary care facilities.® Each facility was given a rating of
between zero and five stars.” Then, health facility admin-
istrators developed a quality improvement plan tailored to
tackling specific quality gaps.® Ratings were also discussed

with district and regional health management teams.® Some,
but not all, administrations took an active interest and sup-
ported facilities. For example, some used the assessment tool
as a supportive supervision checklist or encouraged facilities
to learn from one another. However, decisions on whether
and how to improve quality were taken locally; there was no
universal plan and no national incentives for improvement.
Originally, the health ministry planned to close facilities with
zero stars but too many facilities met that criterion. Facilities
were reassessed between 2017 and 2018.

Although the star rating assessment was the country’s
flagship strategy for improving the quality of primary care, it
was implemented at a time when other health system changes
may have influenced quality. First, a larger government initia-
tive for improving service delivery prioritized decentraliza-
tion.® Fiscal responsibility was delegated to local districts in
2014 and, in 2018, decentralized further to frontline health
facilities through direct facility financing.'®" Second, in 2015
a results-based financing programme was implemented in
public facilities in eight of the country’s 31 regions to address
health-care quality and utilization."” A facility needed more
than zero stars at baseline assessment or reassessment to be
eligible for results-based financing. Facilities in programme
regions that did not meet this criterion initially received a
starter fund of 10 million Tanzanian shillings (about 4500
United States dollars). Once enrolled in the results-based
financing programme, facilities’ performance was evaluated
using criteria that differed from the star rating assessment,
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Table 1. Scoring system, star rating assessment of health facility quality, United

Republic of Tanzania, 2015-2020

Assessment domain, Score
subdomain weighting,
%

Examples of indicators

Health facility management and staff performance

Legality and licensing 0
Health facility management 10
Use of facility data for 5
planning and service

improvement

Staff performance 5

Valid licence observed
Staff attendance register observed as complete

Health management information system
observed to be up to date

Providers aware of performance targets when
interviewed

Service charter fulfilment and accountability

Social accountability 10
Client satisfaction 5
Organization of services 5
Handling of emergency 10

cases and referral system
Safe facilities conducive to health

Health facility infrastructure 10
Infection prevention and 10
control

Quality of care

Clinical services 15
Clinical support services 15

Records of meetings indicate community
participation

Interviewed clients have high average
satisfaction scores

Schedule for facility outreach observed

Transportation of last documented referral took
less than 1 hour

Privacy ensured in consultation areas

All service areas observed to have running
water and soap

Review of three antenatal care records indicate
adherence to clinical guidelines (e.g. iron
supplementation)

Essential medicines observed as available

though with some overlap. Third, three
additional regions and two districts in
a fourth region received starter funds to
improve quality in zero-star-rated public
facilities, independently of the results-
based financing programme.

The aim of our study was to identify
micro- and meso-level factors associated
with quality improvements at health-
care facilities between two star rating as-
sessment rounds in order to characterize
the context in which quality improve-
ment plans could be most effective. In
particular, we determined whether im-
provements were related across groups
of facilities by assessing how they were
influenced by local district administra-
tion or geographical proximity to other
facilities. Better understanding of how
quality improvements are affected by
the context in which a facility functions
will help countries similar to the United
Republic of Tanzania develop more tar-
geted and effective strategies for quality
improvement.
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Methods
Conceptual framework

We adapted the consolidated framework
for implementation research to make it
applicable to a low-income context and
suitable for a nationwide assessment.'*!*
Details are available from the data repos-
itory.”® First, a structural environment
was added to the outer setting domain
and the inner setting domain was lim-
ited to the constructs of: (i) structural
characteristics; (ii) networks and com-
munications; and (iii) culture. Second,
the modified framework conceptualized
two pathways through which the outer
setting could influence quality improve-
ment: (i) district council administration
(i.e. location within a district); and
(ii) geographical proximity to other
facilities.'¢ Policies, management, super-
vision and funds are the responsibility
of the local district council, which is
the lowest level of government charged
with health facility administration in
the country. Urban administrations
included town councils and munici-
palities and all rural administrations
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were district councils — we use the term
district council to refer to both rural
and urban administrations."” A facility’s
location and immediate surroundings
may independently influence its abil-
ity to implement quality improvement
plans in low-income settings where
facilities are isolated because of poor
communications and high transporta-
tion costs. For example, proximity to a
high-performing facility may encourage
peer learning.

Study sample

The 2015 baseline star rating assess-
ment covered 6993 primary health-care
facilities (i.e. public and private dispen-
saries, health centres and primary-level
hospitals) in mainland United Republic
of Tanzania. The assessment excluded:
(i) facilities in Pemba and Zanzibar;
(ii) national, zonal and regional refer-
ral hospitals; and (iii) stand-alone
clinics, such as maternity homes and
dental clinics. Reassessment took place
between 2017 and 2018 and covered
7289 facilities. Our study included all
facilities with star ratings from the
two assessment rounds. Our analysis
excluded: (i) the Dar es Salaam region
because baseline assessment data were
unavailable; (ii) institutional facilities,
such as prisons, military and police
facilities, and those with an unknown
management type (2% of facilities);
and (iii) facilities without geographical
coordinates. Coordinates were obtained
from the United Republic of Tanzania’s
2019 master health facility database.

Dependent variable

The primary dependent variable was the
change in a facility’s star rating between
baseline assessment and reassessment.
Star rating assessments covered four
domains and twelve subdomains, which
were awarded different score weightings
(Table 1); they included measures of
both structural quality (e.g. medicines
and equipment) and process quality
(e.g. adherence to clinical guidelines
and patients’ experience), as assessed
through facility audits, record reviews
and interviews with providers and cli-
ents.’ Dispensaries, health centres and
primary-level hospitals each had their
own assessment tools, which included
additional items as the level increased.’
The overall score ranged from 0 to 100%.
Stars were awarded according to the low-
est domain score: 0 to 19%: no stars; 20
to 39%: one star; 40 to 59%: two stars; 60
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to 79%: three stars; 80 to 89%: four stars;
and 90 to 100%: five stars. The analysis
was repeated using the change in overall
score as a secondary dependent variable.

Independent variables

We identified contextual factors that
could influence a facility’s ability to
improve quality using the modified
conceptual framework. Values for inde-
pendent variables were obtained from a
range of data sources (Table 2), prefer-
ably for 2015 to correspond with the
time of baseline assessment. Variables
obtained from Demographic and Health
Surveys were calculated for individual
districts and applied to all facilities in
the district. As these surveys are repre-
sentative only at the regional level and
some districts had very small sample
sizes, we smoothed the variations arising
from the small sample sizes by calculat-
ing predicted values for the variables us-
ing a null, three-level, random intercept
model with households nested within
districts and regions.”

As limited data were available on
inner setting characteristics, we per-
formed a secondary analysis on a subset
of facilities covered by the service provi-
sion assessment carried out from 2014
to 2015 (Table 2).” Service provision
assessments are nationally representa-
tive facility surveys that include data
on facility management and provider
motivation. Facilities covered by this as-
sessment were linked to star rating data
using geographical coordinates. Data on
other covariates came from WorldPop,
OpenStreetMap and Natural Earth.'$2%%!

Analysis

Guided by the conceptual framework,
we estimated the contribution of the
covariates to quality improvement using
a two-level, random intercept model
with facilities nested within districts.
The percentage variation in improve-
ment explained by a set of covariates was
calculated as the difference between the
variance in the adjusted model (which
included these covariates) and the null
model (which did not include any covari-
ates) divided by the null model variance.
For a subsample of facilities, we repeated
the calculations using a full random
intercept model that included data on
additional variables available only from
the service provision assessment.

We examined the contribution of
the geographical proximity of facilities
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Table 2. Independent variables, assessment of changes in health facility quality, United
Republic of Tanzania, 2015-2020

Construct and Definition of variable Data source Mean
facility variable (SDy*
Outer setting
Patient needs and resources
Population No. of people within a 5 km radius ~ World population 24147
density of a health facility® estimates for 2015 (63733)
Population Percentage of women in district Demographic and 71(22)
demand for who gave birth in a facility in the Health Survey 2016"
coverage* past 5 years
Informed Percentage of women in district Demographic and 73 (15)
consumers¢ who completed primary education  Health Survey 2016
Health-care Percentage of women in district Demographic and 74 (13)
agency* who were involved in decisions Health Survey 2016
about their own health care
Cosmopolitanism
Facility density© Number of facilities in district per ~ Star rating 154(7.2)
100000 population assessment 2015
Urban council® Percentage of facilities in town or Star rating 12 (33)
municipal council areas and notin -~ assessment 2015
rural district council areas
Structural environment
Accessibility Distance to major road, in km OpenStreetMap 232 (4.54)
(bilinear interpolation)® 20167
Remoteness Distance to city with a population  Natural Earth [1' 7.1(5.0)
of at least 50000, in 10-km units
Peer pressure
Facility rank at Percentile rank of facility’s baseline  Star rating 42 (33)
baseline star rating compared with other assessment 2015
facilities in the same district
External policies and incentives
Participated in Percentage of facilities that Star rating 15 (NA)
results-based participated in the results-based assessment 2015
financing financing programme
programme
Ineligible for Percentage of facilities that Star rating 11 (NA)
results-based were public facilities in a region assessment 2015
financing participating in the results-based
programme financing programme but had a
baseline star rating of zero
Starter fund Percentage of facilities in an area Star rating 4 (NA)
eligible for a starter fund that hada  assessment 2015
baseline star rating of zero
Inner setting
Structural characteristics
Ownership Percentage of facilities that were Star rating 81 (NA)
public assessment 2015
Ownership Percentage of facilities that were Star rating 9 (NA)
private for-profit facilities assessment 2015
Ownership Percentage of facilities that were Star rating 10 (NA)
private non-profit facilities assessment 2015
Level Percentage of facilities that were Star rating 85 (NA)
dispensaries assessment 2015
Level Percentage of facilities that were Star rating 12 (NA)
health centres assessment 2015
Level Percentage of facilities that were Star rating 3 (NA)
primary-level hospitals assessment 2015
Baseline Facility star rating at baseline Star rating 0.81(0.71)
performance assessment 2015
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(.. .continued)

Construct and Definition of variable Data source Mean
facility variable (Sby
Subsample analysis only*
External policies and incentives
External Percentage of facilities visited by an ~ Service provision 76 (NA)
supervision external supervisor in the previous  assessment?
6 months who used a checklist, 2014-2015
discussed facility performance and
helped the facility make decisions
based on data
Structural characteristics
Human resources  Number of full-time health workers — Service provision 86(21.9)
in each facility® assessment
2014-2015
Culture
Routine data use  Percentage of facilities that Service provision 15 (NA)
reported routine use of a quality assessment
assurance system 2014-2015
Client Percentage of facilities with a Service provision 9 (NA)
responsiveness procedure for reviewing patient assessment
feedback 2014-2015
Community Percentage of facilities that had a Service provision 64 (NA)
engagement staff-community meeting within assessment
the previous 6 months 2014-2015
Management Percentage of facilities that acted Service provision 46 (NA)
function after a recent management assessment
meeting 2014-2015

NA: not applicable; SD: standard deviation.

2 All values are means and standard deviations unless otherwise noted.
® The natural log of this variable was used in the analytical models.

¢ Council-level variable.

4 The subsample analysis included 672 facilities that took part in a service provision assessment between

2014 and 2015.

to quality improvement using spatial
analyses. First, we mapped the im-
provement using interpolation with an
inverse distance weighting and clipped
to 10 km around the facility to visual-
ize trends. We calculated Moran’s I for
the change in star rating between the
two assessments. Moran’s I provides a
measure of spatial autocorrelation by
comparison with the null hypothesis
of complete spatial randomness.”* An
inverse distance weighting matrix (i.e.
with a weighting of 1/x’, where x is the
distance between facilities) was applied
for facilities within 50 km of the index
facility. Furthermore, the residuals of
the two-level, random intercept model
were also tested for spatial autocorrela-
tion that was not explained by district
or other covariates.

Finally, as we found that the residu-
als were still autocorrelated, we used a
hierarchical spatial autoregressive model
to explicitly model spatial relationships
at both facility and district levels.” This
model included spatial lag terms at facil-
ity and district levels: these terms can be
interpreted as associations between the
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improvement in a facility’s star rating
and improvements in nearby facilities
and in adjacent districts, respectively.
Additional details of the hierarchical
spatial model are available from the data
repository."”

The National Institute for Medical
Research of the United Republic of Tan-
zania and the Ifakara Health Institute
Institutional Review Board approved the
original study and the Harvard Institu-
tional Review Board determined that
this secondary analysis did not involve
research on human subjects. All analy-
ses were conducted in R v. 3.6.1 (The R
Foundation, Vienna, Austria).

Results

Star rating scores from two assessments
were available for 5595 facilities that
met inclusion criteria. Overall, 81%
(4534/5595) were public facilities and
85% (4777/5595) were dispensaries
(Table 2). Facility performance at base-
line was poor: 34% (1927/5595) scored
zero stars and 52% (2892/5595) scored
one star. In total, 15% (835/5595) of fa-
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cilities participated in the results-based
financing programme and a further
11% (637/5595) were public facilities in
programme regions that were ineligible
because they had zero stars. There was
an average of 47 facilities per district
and 15 facilities per 100000 people. Of
672 facilities with data available from
the service provision assessment, 76%
(508/672) had received external super-
vision in the past 6 months and 15%
(99/672) had undergone routine quality
assurance before star rating assessments
started in 2015.

Fig. 1 shows the proportion of facil-
ities with a changed star rating between
baseline and reassessment. Overall, 3%
(181/5595) had a lower star rating at
reassessment, 25% (1386/5595) received
the same score, 45% (2531/5595) im-
proved by one star and 27% (1497/5595)
improved by two or more stars. There
was no difference in improvements
between dispensaries, health centres
and primary-level hospitals. Public
facilities improved more than for-profit
and non-profit private facilities. There
was a strong association with baseline
rating: facilities with zero stars at base-
line showed the largest improvements.
Facilities with a lower score at reassess-
ment than baseline more often had a
score of two or higher at baseline and
were more often a for-profit or non-
profit private facility. Although scores
decreased across all domains in facilities
with lower reassessment scores, the larg-
est declines were in the service charter
fulfilment and accountability domain.

Fig. 2 shows the baseline star rat-
ing and improvement in star rating for
all 5595 facilities assessed. At baseline,
star ratings were best in Arusha and
Kilimanjaro regions and poorest in
Kigoma and Mtwara regions. Facilities
improved most in the Pwani region
and in regions surrounding Lake Vic-
toria, except the Mara region. Facilities
improved least in the Mara, Tanga and
Ruvuma regions. There was significant
geographical clustering of both baseline
ratings (Moran’s I: 0.17; P<0.01) and
star rating improvements (Moran’s I:
0.18; P<0.01).

Table 3 shows the results of the ran-
dom intercept models based on the full
study sample of 5595 facilities. With the
null model, 20% of the variance in facil-
ity improvement was due to the variance
between districts, whereas 80% was due
to the variance between facilities within
districts (see footnotes to Table 3). With
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Fig. 1.
Tanzania, 2015-2018
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Improvement in star rating,® by facility level, ownership and baseline star rating, 5595 health facilities, United Republic of

Dispensary  Health centre

hospital

Facility level

> )-star improvement

1-star improvement

Public Private Private
(for-profit) ~ (non-profit)
Facility ownership
mm Nochange mm Decrease

n Ill

Primary-level

Baseline star rating Overall

2 The improvement in star rating (a measure of care quality) was between the baseline assessment in 2015 and reassessment during 2017 and 2018

the outer setting model, 29% of the total
variance was explained by all covariates
included in the model. With the full
model, which also included inner set-
ting variables with data available for all
facilities, 33% of the total variance was
explained by the covariates. Relative to
baseline performance, primary-level
hospitals and health centres improved
more than dispensaries, and public
facilities improved more than for-profit
and non-profit private facilities. In addi-
tion, higher population density around
a facility and the facility’s proximity to a
major road were significantly associated
with greater improvements. Participa-
tion in the results-based financing pro-
gramme was associated with an average
0.37-star improvement (95% confidence
interval, CI: 0.27 to 0.46), whereas being
ineligible for the programme was associ-
ated with a 0.60-star improvement (95%
CI: 0.50 to 0.70). Receipt of a starter fund
was not significantly associated with an
improvement. For every one-star in-
crement in a facility’s baseline score,
there was a 0.69-star decrease (95% CI:
—0.78 to —0.60) in performance, which
indicates that initially low-performing
facilities improved more than others,
irrespective of other contextual factors.

The results of models based on the
subsample of 672 facilities covered by
the service provision assessment are
presented in Table 4 (available at: http://
www.who.int/bulletin/volumes/98/12/
20-258145). With the null model, 18%
of the variance in facility improvement
was due to the variance between districts
(see footnotes to Table 4). With the full
model, which included all variables in
the full model in Table 3, the covariates
explained 39% of the total variance.
With the final model, the addition of
data on variables included in the service
provision assessment contributed only
one percentage point to the explained
variance. However, this model identified
two additional variables associated with
a greater improvement in star rating: the
number of full-time health workers in
each facility and routine use of a qual-
ity assurance system. Models based on
the change in overall score gave similar
findings."”

With the random intercept models,
Moran’s I for the residuals was 0.05
(Table 3), significantly lower than the
unadjusted value of 0.18 (P <0.05),
which indicates that a large portion of
the spatial autocorrelation was due to
the facilities” district. However, the sig-
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nificant autocorrelation of the residuals
suggests that spatial factors other than
district may be associated with quality
improvement. The results of the hierar-
chical spatial autoregressive model that
included spatial lag terms at both levels
are also presented in Table 3. Both lag
terms were large and significantly as-
sociated with quality improvement. In
this model, covariates accounted for
38% of the total variance (see footnote
to Table 3). In addition, the proportion
of women in a district who gave birth
in a facility and the baseline rank of a
facility relative to other facilities in the
same district were also significantly as-
sociated with the improvement in star
rating. Facilities with a low baseline rank
showed greater improvements.

Discussion

The success of quality improvement
interventions in health facilities de-
pends on processes within facilities
and the context in which they operate.
Our study in the United Republic of
Tanzania found that both district and
proximity to high-performing facilities
influenced a facility’s ability to improve
care quality, as assessed using the star
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rating system. The district accounted
for approximately 20% of the variance
in improvement.

In addition, baseline star rating,
facility type and participation in, or
ineligibility for, results-based financing
were also important predictors of im-
provement. For example, facilities that
were ineligible for results-based financ-
ing because of a low star rating improved
more than facilities that received fund-
ing through results-based financing.
The incentive of becoming eligible may
have had a greater effect than incentives
provided by results-based financing
itself. Also, district councils may have
put pressure on ineligible facilities to
pursue additional funding. Primary-
level hospitals and public facilities were
more likely to improve than dispensaries
or privately managed facilities. Private
facilities may have felt less pressure to
improve given their independent fund-
ing or received less support from district
council administrations. Dispensaries
may have had fewer financial and hu-
man resources to devote to improvement
than primary-level hospitals.

More research is needed to under-
stand the causal mechanisms behind
our findings. Qualitative interviews
with facility managers conducted by
the Ifakara Health Institute confirmed
the importance of context (Sanam
Roder-DeWan, Ifakara Health Institute,
unpublished observations, 2019). For
example, managers noted that star rat-
ings stimulated competition between
neighbouring facilities, with some
facilities being envious of surrounding
facilities’ high baseline scores. Managers
also thought district council adminis-
tration was critical for clarifying and
strengthening facilities’ accountability,
both to the council administration and
the community.

This study has several limitations.
First, limited data were available,
particularly for adapting the consoli-
dated framework for implementation
research to a national programme
in a low-income setting."” Ideally, it
would be helpful to have more data
on: (i) interactions between district
councils and facilities; (ii) facilities’
culture and readiness to change; and
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(iii) health worker characteristics, such
as self-efficacy and knowledge of the
intervention. Supplementary data from
the service provision assessment were
still limited in these areas. Second, the
star rating tool is limited in the way
it assesses quality: (i) it does not con-
sider health outcomes data; and (ii) it
includes a large number of input vari-
ables, which may have overemphasized
their importance relative to process
variables. Moreover, data on users’
experiences may have been influenced
by their varied and growing expecta-
tions of the health-care system.* The
health ministry is revising the star rat-
ing tool to put less emphasis on inputs
in future. Finally, the collection of star
rating data by health workers affiliated
with district health management teams
had two consequences: (i) we were un-
able to disentangle the variance due to
district council administration from
the variance due to data collectors;
and (ii) we were unable to tell if some
council health management teams had
inflated their ratings during reassess-
ment to show greater improvements.

Fig. 2. Baseline star rating and improvement in star rating,* 5595 health facilities, United Republic of Tanzania, 2015-2018

Baseline star rating

Lake Victoria

Ruvuma

Average baseline star rating

0-0.23
0.24-0.50
051-0.77
0.78-1.03
1.04-4

EEEO0O

Arusha

Lake Victoria

Mtwara

Average change in star rating
O -2-028
1 0.29-0.65
m 066-1.01
m 1.02-137
m 138-4

Change in star rating between
assessments

Mara

800 km

N
T 200 400 600
T T

¢ The improvement in star rating (a measure of care quality) was between the baseline assessment in 2015 and reassessment during 2017 and 2018.
Source: National and regional boundaries are from GADM (Database of Global Administrative Areas) (https://gadm.org/).
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Table 3. Variables associated with improvement in star rating,® by analytical model, 5595 health facilities, United Republic of Tanzania,

2015-2018
Facility variable Regression coefficient (95% Cl),’ in star rating units
Two-level, random intercept model HSAR model
Null model Outer setting model Full model*
No. of people within a 5 km NA 0.07 (0.05 t0 0.09) 0.07 (0.05t0 0.10) 0.07 (0.05 to 0.09)
radius of health facility®
Proportion of women in district NA 0.20 (-0.22 10 0.62) 0.34 (-0.09t0 0.78) 0.30(0.11 t0 0.49)
who gave birth in a facility in
the past 5 years
Proportion of women with NA 0.04 (-0.56 t0 0.63) 0.24 (—0.37 t0 0.85) 0.23(-0.06t0 0.51)
primary education in district
Proportion of women involved NA —0.35 (~1.08 t0 0.38) —0.46 (-1.21t00.29) NA
in decisions about health care
in district
No. of facilities per 100 000 NA 0.00 (—0.01 t0 0.01) —0.01 (—0.02 t0 0.00) 0.00 (=0.01 to 0.00)
population in district
Located in urban district NA —0.01 (—0.22 t0 0.20) —0.01 (=0.23t0 0.21) 0.06 (—0.04t0 0.16)
Distance to major road® NA —0.01 (—0.02 to0 0.00) —0.01 (=0.02 to 0.00) —0.01 (-0.02 to 0.00)
Distance to large cityf NA 0.01(0.00 to 0.01) 0.00 (0.00 to 0.01) 0.00 (—0.01 to 0.00)
Percentile rank of facility’s NA —1.14(-=1.20t0 —1.07) 0.03 (—=0.15t0 0.20) 8(-0.34t0 —0.01)
baseline star rating among
facilities in the same district
Participating in results-based NA 0.52 (0.44 t0 0.61) 0.37 (0.27 to 0.46) 0.29 (0.20 t0 0.38)
financing programme
Ineligible for results-based NA 0.65 (0.56t0 0.75) 0.60 (0.50 t0 0.70) 0.50 (0.40 to 0.59)
financing programme
Receipt of a starter fund NA 0.09 (-0.03 to 0.20) 0.10(=0.01 t0 0.21) 0.08 (-0.03t0 0.19)
Facility ownership (reference:
public)
Private for-profit NA NA —0.29 (-0.37 t0 —=0.22) —0.32 (=039 to —0.24)
Private non-profit NA NA —0.10 (=0.16 to —0.03) —0.11 (=0.17 to —0.04)
Facility level (reference:
dispensary)
Health centre NA NA 036 (0.31t0 0.42) 0.34(0.28 to 0.40)
Primary-level hospital NA NA 0.76 (0.65 t0 0.87) 0.74 (0.63 t0 0.85)
Baseline star rating NA NA —0.69 (—0.78 to —0.60) —0.58 (—0.66 to —0.50)
First-level lag term (facility)? NA NA NA 0.34 (0.27 to 0.40)
Second-level lag term (district)? NA NA NA 0.36(0.10t0 0.61)
Constant 1.01 (0.93 to 1.08) 0.75(0.18t0 1.31) 0.72 (0.15t0 1.29) 0.31(-=0.01 t0 0.62)
Variance from districts"* 0.10 0.11 0.05
Variance from facilitieshi* 0.46 042 0.44
Moran's / for residuals (P value) 0.05 (<0.01) 0.04 (<0.01) 0.05 (<0.01) NA

Cl: confidence interval; HSAR: hierarchical spatial autoregressive; NA: not applicable.
¢ The improvement in star rating (a measure of care quality) was between the baseline assessment in 2015 and reassessment during 2017 and 2018.
® The table shows regression coefficients and 95% Cls, except where otherwise stated.
¢ The outer setting model included outer setting variables listed in Table 2 with data available for all facilities.
4 The full model included inner and outer setting variables listed in Table 2 with data available for all facilities.

¢ The natural log of this variable was used in the analytical models.
" Distance was expressed in 10-km units.

9 Spatial lag terms at facility and district levels represent associations between improvement in a facility’s star rating and improvements in nearby facilities and

adjacent districts, respectively.

" With the null model, the proportion of the variance associated with districts was 20% (i.e. 0.16 / (0.1

80% (i.e. 0.63 / (0.16+0.63) x 100).

6+0.63) x 100) and the proportion associated with facilities was

" With the outer setting model, the proportion of the total variance explained by all covariates included was 29% (i.e. {{(0.16+0.63)—(0.10+0.46)] / (0.16+0.63)} x 100).
I With the full model, the proportion of the total variance explained by all covariates included was 33% (i.e. {{(0.16+0.63)—(0.114+0.42)] / (0.16+0.63)} x 100).
“ With the hierarchical spatial autoregressive model, the proportion of the total variance explained by all covariates included was 38% (i.e. {{(0.16+0.63)—

(0.05+0.44)] / (0.16+0.63)} x 100).
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Despite these limitations, our study
has implications for policy. First, our
findings suggest that the data feedback
strategy did not operate simply at the
micro level, where only facility-level
characteristics influence quality im-
provements. Instead, meso- and macro-
level factors, such as district council
administration, peer learning and
pressure from neighbouring facilities,
were also important. Health system
interventions that target districts could

be explicitly designed to take advantage
of the influence of health facilities and
networks within those districts.”” In
the next star rating assessment in the
country, facilities will be given certifi-
cates to post publicly to promote social
accountability and encourage peers.
Second, the strong association we found
between quality improvement and base-
line performance indicates there was a
strong floor effect, or regression to the
mean: most improvements occurred in

Anna D Gage et al.

low-performing facilities. When many
facilities have one or two stars, new
strategies may be required to promote
further improvement. Finally, the differ-
ence in improvement between facilities
ineligible for, and enrolled in, a results-
based financing programme indicates
that incentives for such financing could
be redesigned.” M

Competing interests: None declared.
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Résumé

Evaluation des améliorations de qualité des établissements de santé en République-Unie de Tanzanie

Objectif Identifier les facteurs contextuels liés aux améliorations
de qualité dans les établissements de soins de santé primaires en
République-Unie de Tanzanie, entre deux scores, en se concentrant sur
I'administration locale et la proximité vis-a-vis d'autres établissements.

Méthodes Les établissements se sont vus attribuer un score de zéro a
cing étoiles en 2015 ainsi qu'un autre entre 2017 et 2018, afin d'évaluer
leur qualité. C'est le cadre consolidé pour la recherche sur la mise en
ceuvre, adapté a ce pays a faible revenu, qui a été utilisé pour dégager
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des variables associées aux améliorations de score entre chaque période
d'évaluation. Les données sur les établissements ont été collectées
aupres de plusieurs sources secondaires. La proportion de la variance
d'amélioration observée al'échelle de I'établissement et du district ainsi
que l'influence des établissements a proximité et de I'administration
locale ont été mesurées a I'aide de modeles de régression multiniveaux
pour I'un, et d'un modéle autorégressif spatial hiérarchique de I'autre.
Résultats Le score aaugmenté dans 4028 des 5595 (72%) établissements
de soins de santé primaires. Parmi les facteurs liés a cette amélioration,
citons: (i) le nombre d'étoiles attribuées en 2015; (i) le type
d'établissement (un hopital par exemple) et son propriétaire (I'Etat
par exemple); (iii) la participation a ou I'éligibilité a un programme de
financement fondé sur les résultats; (iv) la densité de population locale;
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et enfin, (v) la distance par rapport a un axe routier majeur. Au total,
20% de la variance d'amélioration de I'établissement était inhérente a
I'administration du district. Et d'aprés le regroupement géographique,
I'amélioration d'un établissement était également tributaire de celle des
établissements a proximité.

Conclusion Bien que la majorité des établissements aient amélioré leur
score, des écarts considérables subsistent entre eux. Tant 'administration
de district que la proximité d'établissements hautement performants ont
eu un impact sur leur progression. Les interventions visant a renforcer
la qualité devraient tirer profit des facteurs situés hors des murs de
I'établissement, tels que I'enseignement mutuel et la pression exercée
par les pairs.

Peslome

OueHKa coBepLUeHCTBOBaHMA KauecTBa paboTbl nevyebHbIx yupexkgeHun B O6beanHeHHon Pecny6nuke

TaH3aHuA

Lenb OnpenennTb KOHTEKCTyanbHble GakTOpbI, CBA3aHHbIE C
COBEPLIEHCTBOBAHMEM KauecTBa paboThl yUpexaeHWi NepBrUYHOM
MeOVKO-CaHUTapHOW nomoun B ObbenuHeHHo Pecnybnuvke
TaH3aHMA, Mexay ABYMA OLEHKamu MO 3BE3AHOMY PENTUHTY,
yaenstoLiemy 0coboe BHIMaHVe MeCTHOW PaioHHOM aAMUHICTRALN
1 BAN30CTY K APYIAM YUPEXAEHUAM.

MeTtopbi B 2015 rogy v B nepwvog ¢ 2017 no 2018 rog yupexaeHna
NPOXOAMAN OLIEHKY MO 3BE3AHOMY PENTUHTY. KaueCTBO OLIeHMBaNoCh
OT HyNA [0 NATK 3Be34. [Ina onpeaeneHma nepemMeHHbIX, CBA3aHHbIX
C COBEPLWEHCTBOBAHMEM 3BE3[IHOMO PENTUHIA, MeXay OLEeHKaMn
MCMOMb30BaaCb KOHCONMAMPOBaHHaA 6asa Ans BHeAPEeHUECKNX
MCCNefoBaHNIA, afanTVPOBaHHAA K KOHTEKCTY C HU3KUM YPOBHEM
noxonoB. [laHHble Mo yypexgeHuam Obiy nonyyeHs 13
HECKOMbKMX BTOPUYHBIX MCTOYHWKOB. [oNA pasHMLbl B CTENEHM
COBEPLIEHCTBOBAHMA KayeCTBa paboThl yupeaeHuni, Habmopaemas
Ha YPOBHE YUpEXOeHVA 1 PaiioHa, a Takke BIUaHMe bnr3nexatimnx
06BEKTOB 1 PANOHHON aAMUHUCTPALMMU NPOrHO3UPOBANUCH C
MCMNOSb30BaHMEM MHOTOYPOBHEBbIX PErPECCUMOHHbBIX MOAENEN 1
nepapxmueckor NPOCTPaHCTBEHHON aBTOPEerpeccUoHHON Moaenm
COOTBETCTBEHHO.

Pe3ynbtaTbl 38€34HbIE PENTUHIN YNYUWUANCE B 4028 yupekaeHUAX
NEePBMYHON MeMKO-CaHUTAPHOM NOMOLLM 113 5595 (72%). CBA3aHHbIE
C ynydlleHnem GakTopbl BKoUanu cnepytouime: (i) 3se3nHblii
peiTtuHr B 2015 r; (i) Tvn yupexaeHua (Hanpumvep, 60NbHMLA) 1
dopma cobCTBEHHOCTM (Hanpumep, obuiecTBeHHasn); (ii)) yyacTvie B
nporpamme GYHaHCUPOBAHWIA, OPUEHTUPOBAHHOW Ha pe3ynbTaThl,
U MPaBo Ha ydyacTue B Hel; (iv) MNOTHOCTb MECTHOTO HaceneHus;
(V) paccTosHve oT rasHom goporu. B uenom 20% pasHuLbl B CTeneHu
COBEPLWEHCTBOBAHMA yUpexaeHN ObiNo CBA3aHO C PalioHHOWM
aaMUHUCTPaumeit. feorpaduyeckas pas3brBka nokasana, Yto
COBEPLIEHCTBOBaHMe KauecTBa paboThl yupexaeHus Obino Takxke
CBA3AHO C yyuLleHVAMY Ha bnv3nexallyx 0ObeKTax.

BbiBoA HecMoTpA Ha TO UTO GOMBLUMHCTBO YUPEXAEHNUI Yy LN
CBOWI 3BE3AHbBIN PENTUHT, Habnoaanack CyllecTBeHHan pasHuila
MeXay yupexaeHuamn. Ha cTeneHb coBeplIeHCTBOBAHWA BAXANA
paoHHasA aAMUHUCTPALMA 1 6IM30CTb K BbICOKOMPOGECCHOHANbHBIM
yypexaeHnam. MeponpuaTvis No NOBbILLEHNUIO KayecTBa paboThl
YUPEXAEHNI AOMKHbI YUMTbIBaTb GaKTOPbI, AEVCTBYIOLME BbilE
YPOBHSA YUpexAeHuWs, Takue Kak KomnnervanbHoe obydyeHune n
[iaBneHvie CO CTOPOHbI KOSer.

Resumen

Evaluacion sobre las mejoras de la calidad de los establecimientos sanitarios, Repiiblica Unida de Tanzania

Objetivo Identificar los factores contextuales de las mejoras de la
calidad en los establecimientos de atencién primaria de salud de la
Republica Unida de Tanzania entre las dos evaluaciones de clasificacion
por estrellas, en las que se presta especial atencion a la administracion
local de los distritos y a la proximidad de otros establecimientos.
Métodos Se realizaron evaluaciones de clasificacion por estrellas a los
establecimientos en 2015 y entre 2017y 2018; la calidad se clasificé de
cero a cinco estrellas. El marco consolidado de la investigacion sobre la
aplicacion, que se adapto a un contexto de bajos ingresos, se utilizd para
identificar las variables relacionadas con las mejoras en la clasificacion
por estrellas entre las evaluaciones. Los datos de los establecimientos
se obtuvieron de varias fuentes secundarias. El porcentaje de la
varianza en la mejora de los establecimientos que se observo a nivel
de establecimiento y de distrito y la influencia de los establecimientos
cercanos y de la administracion del distrito se estimaron por medio de
los modelos de regresion de multinivel y de un modelo autorregresivo
espacial jerdrquico, respectivamente.

Resultados La clasificacion por estrellas mejor6 en 4028 de 5595
(72 %) establecimientos de atencién primaria. Los factores de la

mejora incluyeron: i) la clasificacion por estrellas de 2015; ii) el tipo de
establecimiento (por ejemplo, hospital) y la propiedad (por ejemplo,
publica); iii) la participaciéon en un programa de financiamiento por
resultados o la posibilidad de obtenerlo; iv) la densidad de poblacion
local; y v) la distancia a una carretera principal. En general, el 20 %
de la variacion en la mejora de los establecimientos se asocio a la
administracién del distrito. La agrupacion geogréfica indicé que la
mejora de un establecimiento también estaba asociada con las mejoras
de los establecimientos cercanos.

Conclusién Aunque la mayoria de los establecimientos mejoraron
su clasificacion por estrellas, se registraron variaciones significativas
entre los establecimientos. Tanto la administracién del distrito como
la proximidad de los establecimientos de gran rendimiento influyeron
en las mejoras. Las intervenciones de la mejora de la calidad deben
aprovechar los factores que funcionan por encima del nivel del
establecimiento, como el aprendizaje entre iguales y la presion social.
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Table 4. Variables associated with improvement in star rating,? by analytical model, subsample of 672 health facilities,” United Republic
of Tanzania, 2015-2018

Facility variable Regression coefficient (95% Cl),¢ in star rating units

Two-level, random intercept model

Null model Full model* Additional inner setting
model*

No. of people within a 5 km radius of health NA 0.03 (—0.03t0 0.10) 0.00 (0.00 to 0.00)
facilityf
Proportion of women in district who gave birth NA 0.29 (—0.25t0 0.83) 0.29 (-0.26 t0 0.84)
in a facility in the past 5 years
Proportion of women with primary education in NA 0.23 (=049 t0 0.95) 0.35(—0.38t0 1.08)
district
Proportion of women involved in decisions about NA —0.69 (-1.58 t0 0.20) —0.72 (16210 0.19)
health care in district
No. of facilities per 100 000 population in district NA —0.01 (=0.02 to 0.00) —0.01 (=0.02 to 0.00)
Located in urban district NA 21 (=0.07 to 0.49) 0.20 (—0.08 to 0.48)
Distance to major road' NA 0.02 (0.00 to 0.05) 0.01(0.00 to 0.02)
Distance to large city? NA 0.00 (—0.01t0 0.02) 0.01 (=0.01t0 0.02)
Percentile rank of facility’s baseline star rating NA 0.03 (—0.39t0 0.44) —0.05 (—0.46 t0 0.35)
among facilities in the same district
Participating in results-based financing NA 0.16 (—0.03 t0 0.34) 0.17 (-0.01 t0 0.36)
programme
Ineligible for results-based financing programme NA 0.51(0.25t0 0.76) 0.49 (0.24 t0 0.75)
Receipt of a starter fund NA —0.13 (-0.54 t0 0.27) —0.04 (—0.44 t0 0.36)
Facility ownership (reference: public)
Private for-profit NA —0.36 (—0.60 to —0.13) —0.37 (-0.61t0 —0.13)
Private non-profit NA —0.10 (=0.26 t0 0.05) —0.07 (-=0.23 t0 0.08)
Facility level (reference: dispensary)
Health centre NA 046 (0.34t0 0.58) 0.15(=0.01 t0 0.31)
Primary-level hospital NA 0.86 (0.68 to 1.03) 0.19 (=0.12 t0 0.49)
Baseline star rating NA —0.68 (—0.86 to —0.51) —0.68 (—0.85t0 —0.51)
Additional inner setting variables®
Visited by an external supervisor in the previous NA NA 0.12 (—0.02 t0 0.25)
6 months
Number of full-time health workers in each facility* NA NA 0.18 (0.10 t0 0.26)
Reported routine use of a quality assurance system NA NA 9(0.06t00.32)
Had a procedure for reviewing patient feedback NA NA —0.04 (—=0.16 t0 0.08)
Had a staff-community meeting in the last 6 months NA NA —0.06 (—-0.21 t0 0.09)
Acted after a recent management meeting NA NA 0.02 (-0.10t0 0.14)
Constant 1.01(0.92t0 1.11) 1.37(0.53t0 2.22) 31(0.62t0 1.99)
Variance from districts™ 0.14 0.07 0.08
Variance from facilities™ 0.65 041 0.38

Cl: confidence interval; NA: not applicable.

* The improvement in star rating (a measure of care quality) was between the baseline assessment in 2015 and reassessment during 2017 and 2018.

® The subsample of 672 facilities took part in a service provision assessment between 2014 and 2015

¢ The table shows regression coefficients and 95% Cls, except where otherwise stated.

¢ The full model includes all variables in the full model in Table 3.

¢ The additional inner setting model included variables from the 2014-2015 service provision assessment (Table 2) in addition to variables included in the full model.
f The natural log of this variable was used in the analytical models.

9 Distance was expressed in 10-km units.

" With the null model, the proportion of the variance associated with districts was 18% (i.e. 0.14 / (0.14+0.65) x 100).

" With the full model, the proportion of the total variance explained by all covariates included was 39% (i.e. {[(0.14+0.65)—(0.07+0.41)] / (0.14+0.65)} x 100).
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