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Abstract

Background: Primary health care is a critical foundation of high-quality health systems. Health facility management
has been studied in high-income countries, but there are significant measurement gaps about facility management
and primary health care performance in low and middle-income countries. A primary health care facility manage-
ment evaluation tool (PRIME-Tool) was initially piloted in Ghana where better facility management was associated
with higher performance on select primary health care outcomes such as essential drug availability, trust in providers,
ease of following a provider's advice, and overall patient-reported quality rating. In this study, we sought to under-
stand health facility management within Uganda’s decentralized primary health care system.

Methods: We administered and analyzed a cross-sectional household and health facility survey conducted in
Uganda in 2019, assessing facility management using the PRIME-Tool.

Results: Better facility management was associated with better essential drug availability but not better performance
on measures of stocking equipment. Facilities with better PRIME-Tool management scores trended towards better
performance on a number of experiential quality measures. We found significant disparities in the management per-
formance of primary health care facilities. In particular, patients with greater wealth and education and those living in
urban areas sought care at facilities that performed better on management. Private facilities and hospitals performed
better on the management index than public facilities and health centers and clinics.

Conclusions: These results suggest that investments in stronger facility management in Uganda may strengthen key
aspects of facility readiness such as essential drug availability and potentially could affect experiential quality of care.
Nevertheless, the stark disparities demonstrate that Uganda policymakers need to target investments strategically in
order to improve primary health care equitably across socioeconomic status and geography. Moreover, other low and
middle-income countries may benefit from the use of the PRIME-Tool to rapidly assess facility management with the
goal of understanding and improving primary health care performance.
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Background

The 2018 Astana Declaration revitalized the global

drive to strengthen primary health care (PHC) as a way

to improve the responsiveness and readiness of a coun-
- S— try’s health care system [1]. In light of the 2020 COVID-
‘S&?{;Zizofadbesn(;ea'r{g:;?E:.‘%dhgerjzt;igogl of Public Health & Brigham 19 pandemic, it has become clear that PHC must be
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coordinated, comprehensive, and high-quality health
care even during a crisis [2].

In high-income countries, facility management has
been shown to be a necessary component of high quality
PHC in order to optimize the effectiveness and efficiency
of many health services [3-5]. Conversely, though there
has been increased interest in measuring facility man-
agement performance and structures in low and middle-
income countries (LMICs), a large measurement gap
persists [6—10].

A new rapid-turnaround and nationally representative
survey methodology was developed to assess the man-
agement of facilities through the Performance Moni-
toring for Action (PMA) initiative and implemented in
Ghana in 2016 and 2017. Within this survey, the PRI-
mary care facility Management Evaluation tool (PRIME-
Tool) was designed to measure facility management in
LMICs [7, 11]. In Ghana, the PRIME-Tool demonstrated
that better facility management was associated with bet-
ter stocking of essential drugs, higher trust between the
patient and provider, better ease of following a provider’s
advice, and better patient-reported quality of care [7].

Uganda is a low-income country with a fast growing
population—between 1980 and 2015, the population tri-
pled in size—and an increasing double burden of com-
municable and non-communicable diseases [12]. PHC is
predominantly delivered through government-run public
facilities, which have a national and regional referral net-
work and account for 66% of the country’s health service
delivery outputs [12]. Uganda provides PHC through its
National Minimum Health Care Package, which aims to
provide equitable health promotion, disease prevention,
and child and maternal health through providing access
to a list of essential services to the entire population [13].
The decentralized health system is divided into county,
sub-county, parish, and village levels. Medical doctors
are most often found in urban areas with fewer found in
rural areas.

In its drive towards universal health coverage, several
components of the PHC system in Uganda have required
improvement. In 2017, Ugandan doctors staged a major
strike out of protest about “low wages, drug shortages,
and lack of equipment” [14]. Some of these issues may be
best addressed at a national level, such as wage increases.
However, there is significant local variability for certain
factors, which suggests opportunity for facility-level
improvement. For example, for-profit facilities have been
found to have 98% higher availability of essential medi-
cines for treating non-communicable diseases, compared
to public facilities [15]. Referral and general hospitals also
had approximately 100% higher counts of essential medi-
cine compared to primary health centers. There were
also geographic disparities with facilities in the Kampala
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capital region having better drug availability than those
in the North and East [15]. This heterogeneity may sug-
gest variations and disparities in facility management and
quality that may have important implications for Ugan-
dan policymakers.

In this study, we build on previous work in Ghana to
utilize the PRIME-Tool and evaluate facility manage-
ment in Uganda in order to understand its association
with PHC delivery readiness and quality. We examined
variations in PRIME-Tool management scores across
facility types and regions as well as the associations of
management performance with facility-level outcomes
and experiential quality of care. From prior studies,
there are known health disparities across Uganda, and
other countries like Ghana have demonstrated that bet-
ter facility management may be associated with positive
PHC outcomes. Therefore, we hypothesized better facil-
ity management in Uganda would be associated with
higher performance on measures of readiness (essential
drug and equipment availability) and experiential qual-
ity. However, we predicted that better managed facilities
would be more likely to be accessed by wealthier, better
educated, and urban resident Ugandans and that these
facilities would be more likely to be larger, privately man-
aged, and providing a higher level of care compared to
facilities that were more poorly managed.

Materials and methods

Survey design and administration

We developed, administered, and analyzed a cross-sec-
tional household and health facility survey conducted
in Uganda in 2019 by the Performance Monitoring for
Action (PMA) project (www.pmadata.org) implemented
by the authors’ institute. The household survey of patient
experience was nationally representative and developed
based on measures of responsiveness from the WHO
World Health Survey Responsiveness Module [16] while
the facility management portion of the survey, or the PRI-
mary care facility Management Evaluation tool (PRIME-
Tool), was adapted from the World Management Survey
as previously described [7].

Trained resident enumerators collected data from 110
enumeration areas from 10 statistical subregions gen-
erated by the Uganda Bureau of Statistics, with prob-
ability proportional to size using a National Census
master sampling frame stratified by urban—rural areas.
The team surveyed 4,823 randomly selected households
about their demographics, care-seeking behaviors, self-
reported health status, and experiences with the Ugan-
dan health care system. All members of the household
aged 15+ were surveyed, but only one individual was
randomly selected to complete the primary health care
module. Unlike the previous sample population from
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the survey conducted in Ghana, which interviewed only
women of reproductive age, we surveyed a nationally
representative sample of both women and men as well as
older individuals in Uganda.

For the health care facility surveys, a sample of 393
public and private health care facilities that serve the 110
enumeration areas were surveyed. At each health facil-
ity, survey enumerators asked to speak with the head of
the facility, which included the Medical Director/Super-
intendent, Director of Nursing, or Facility In-charge at
hospitals and Nurse, Midwife, or Physician Assistant at
health centers. The facility surveys were administered in
English, while the household surveys were in either Eng-
lish or an appropriate local language. The questionnaires
were translated and back translated prior to the inter-
views. Data were collected from March to May 2019. All
methods were performed in accordance with the relevant
guidelines and regulations.

Study variables
For the PRIME-Tool management score, we assigned 27
indicators from the facility survey into five predefined
management domains (target setting, operations, human
resources, monitoring and evaluation, and community
engagement) based on the World Management Survey as
previously described [7]. Indicators were rescaled from 0
(lowest possible score) to 1 (highest possible score) while
“do not know” and missing responses were assigned a
value of zero when deemed that the facility respond-
ent should know the answer. Scores for each of the five
domains were determined by averaging the indicators
within each domain. Thereafter, the scores across the five
domains were averaged to produce a summary facility
management score for each health facility.

Based on previous work on experiential quality [17],
the patient-level outcomes of interest were:

1. Rating of waiting times for before seen at the facility

Rating of facility cleanliness

3. Rating of trust in the skills and abilities of the health
workers at the facility

4. Rating of the level of respect shown by the provider

5. Rating of the provider’s ability to explain information
in an understandable way

6. Rating of ease or difficulty in following the provider’s
advice

7. Likelihood of returning or bringing the patient’s chil-
dren to the facility for future health care

8. Overall rating of quality of care

N

Patient-level outcomes were scored on a 5-point Likert
scale and rescaled from O to 1.
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The facility-level outcomes of interest were identified
based on the availability of data within the facility sur-
vey and feasibility of analysis. The drug and equipment
indices were selected as measures of health system readi-
ness and assessed in a previous use of the same survey in
Ghana [7]. These outcomes were defined in the following
manner:

1. Essential drug index—the proportion of avail-
able drugs at the facility from a prespecified list of
drugs deemed vital or essential in the 2016 Essential
Medicines and Health Supplies List for Uganda [18]
(scaled from 0 to 1)

2. Equipment index—the proportion of available and
functional equipment from a list of six basic pieces of
equipment (thermometer, stethoscope, sphygmoma-
nometer, weighing scale, sterilization equipment),
which were identified from the Service Delivery Indi-
cators lists of essential equipment [19] (scaled from 0
to 1)

For the multivariable models, our covariates of interest
were at the facility level and included facility type, region,
managing authority (public, private, faith-based organi-
zation), and facility size, defined by the number of beds.
Patient-level characteristics of interest were age, level of
educational attainment, marital status, insurance cover-
age, urban or rural region of residence, and needing to
borrow money or sell something in order to afford the
health facility visit.

Data analysis

Within our analytic sample, all health facilities that
provided primary health care services in Uganda were
included. Facilities that were surveyed but did not offer
primary health services, such as chemists and pharma-
cies, were excluded. Individuals who sought care from a
health facility in our facility sample within the six months
prior to the survey were included in the analysis of
patient-level outcomes.

We first examined the characteristics of our partici-
pants and facilities using descriptive statistics (counts
and percentages). We then explored PRIME-Tool man-
agement scores across domains and Ugandan geographic
regions. In order to examine the distribution of facility
management scores, we divided management scores into
quintiles and compared the highest quintile to the lowest
across facility-level characteristics. We then compared
the facility management score to our patient-level out-
comes of interest using Poisson regression with robust
standard errors. We estimated risk ratios to determine
whether patients who received care at facilities in the
highest quintile of management score were more likely
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to report the highest levels of care experience (coded
as 1="excellent” or the highest score, and 0=all other
responses) compared to those in the lowest quintile.
Finally, to investigate the relationship between essential
drug index and equipment index, we used linear regres-
sion with robust standard errors to estimate marginal
means of each outcome within each quintile of manage-
ment score. Poisson and linear regression models were fit
without adjustment and then adjusted for region, manag-
ing authority, and facility type.

Informed consent was obtained from all subjects and
for subjects under 18 and for non-literate participants,
from a parent and/or guardian. The study protocol was
approved by the Institutional Review Boards at the
authors’ institutes and ultimately the Uganda National
Council for Science and Technology (Ref: S54869). Fund-
ing was provided by the Bill & Melinda Gates Foundation,
which played no role in the study design; data collection,
analysis, and interpretation; manuscript writing; or sub-
mission for publication.

Results

A total of 292 health facilities distributed across 10 sub
regions were included in our analysis (Table 1). Of the
292 total health facilities, there were 36 (12.3%) health
clinics, 65 (22.3%) health center II, 83 (28.4%) health
center III, 59 (20.2%) health center IV, and 49 (16.8%)
hospitals. Two-hundred twenty-nine (78.4%) of the
health facilities were managed by the government.

A total of 1,339 Ugandans who reported seeking care in
the prior six months were included in the patient experi-
ence analysis (Table 2), including 920 women (68.7%) and
419 men (31.3%). The largest proportion of respondents
(28.1%) were between the ages of 25 to 34 years old and
72.6% of the sample were distributed within the low-
est three wealth quintiles in Uganda. Over half (59.4%)
of respondents reported having only completed primary
school. 86.6% of the sample population lived in rural
areas.

PRIME-Tool management scores varied across
domains, regions, and types of facilities (Table 3). Across
all facilities, the median score (on a scale of 0 to 1) was
highest for human resources (median 0.83, IQR 0.42)
and monitoring and evaluation (median 0.83, IQR 0.29).
Operations had the lowest overall score (median 0.50,
IQR 0.33). The Kampala region performed the poorest
across the domains with median scores ranging from 0.15
to 0.75, while the Western region scored highly across
several domains, ranging from 0.33 to 1.00. Across the
domains, hospitals and health center IV facilities gener-
ally received higher scores compared to the lower-level
health centers and clinics.
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Table 1 Characteristics of Health Facilities, 2019
N %
Region
Central 1 26 9.1
Central 2 35 122
East Central 40 139
Eastern 39 136
Kampala 26 9.1
Karamoja 17 59
North 31 10.8
South-West 33 11.5
West Nile 14 49
Western 26 9.1
Total 287 100
Number of Beds
0-36 36 34.6
40-100 38 36.5
103-400 30 28.8
Total 104 100
Type of Facility
Hospital 49 16.8
Health Center IV 59 20.2
Health Center Il 83 284
Health Center Il 65 223
Health Clinic 36 12.3
Total 292 100
Managing Authority
Government 229 784
NGO 3 1
Faith-based Organization 23 79
Private 37 12.7
Total 292 100

Table 4 shows the differences in characteristics
among patients who sought care at facilities with the
highest and lowest PRIME-Tool management score
quintiles. There are substantial differences in education
levels between patient groups, with a higher proportion
of patients with education beyond the primary level
attending better-managed facilities. Of the population
that sought care at the lowest management quintile
facilities, less than 19% had an education higher than
primary school. Meanwhile, of facilities in the high-
est quintile of the management score, nearly 30% were
educated beyond primary school. Fewer respondents
(39.7%) who attended the lower management facilities
reported borrowing money or selling possessions to
afford care compared to those seeking care at highest
management quintile facilities (55.4%). Very low rates
of health insurance were reported regardless of man-
agement quintile (0% versus 2.4% at the lowest and
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Table 2 Demographics of Survey Participants, 2019 highest quintile facilities respectively), and there were
N % no substantial differences in gender.
At the facility level, there were notable differences in
Age Category the PRIME-Tool management scores by urban-rural
15-19 173 129 location, public—private status, and type of facility. More
20-24 208 156 rural facilities (94%) made up the lowest management
25-34 376 281 quintile compared to the highest management quintile
35-44 262 196 (88.7%). Similarly, there were more public health facili-
45-54 149 1.1 ties, managed by the government, in the lowest manage-
55-64 93 7 ment quintile (93.3%) than in the highest management
65+ 77 58 quintile (82.9%). Hospitals were 50.3% of facilities the
Total 1338 100 highest management quintile while comprising 6.8%
Sex of Household Member of the lowest management quintile. Meanwhile, health
Male 419 313 clinics made up 5.3% of the lowest management quintile
Female 920 687  while none were in the highest management quintile.
Total 1339 100 In an analysis adjusted for differences in baseline
Quintile of Wealth? facility-level characteristics, there were no statistically
Quintile 1 371 277 significant differences in various measures of experien-
Quintile 2 328 245 tial quality regardless of high or low performance on the
Quintile 3 272 204  PRIME-Tool management score (Table 5). Though the
Quintile 4 247 185  differences were not statistically significant, patients who
Quintile 5 120 9 went to facilities in the highest quintile of management
Total 1338 100 scores provided better ratings of perceived wait times,
Highest Level of School Attended cleanliness, trust in their providers, perceived ability of
Missing 1 0.1 providers to explain medical information, perceived ease
Never 217 162  of following a provider’s advice, likelihood of returning to
Primary 795 504  the facility, and overall patient experience scores.
0 238 17.7 Adjusted for baseline facility-level characteristics,
A 22 16 Ugandan health facilities in the highest management
Tertiary 53 39 quintile had essential drug index scores of 0.75 (95%CI
University 13 1 [0.70, 0.79]) compared to 0.67 (95%CI [0.60,0.74]) in the
Total 1339 100 lowest management quintile (p-value<0.001) (Table 6).
Marital Status In an unadjusted model, there was a statistically signifi-
Currently Married 487 364  cant trend for performance on the equipment index with
Currently Living with Partner 438 327 the highest PRIME-Tool management score quintile
Divorced 137 103 scoring 1.0 (95% CI [0.99, 1.00]) and the lowest quintile
Widowed % 72 scoring 0.82 (95% CI [0.76, 0.87]). However, after adjust-
Never Married 180 135  ment for facility characteristics, the trend was not statis-
Total 1338 100 tically different (p =0.098).
Neighborhood
Urban 179 134 Discussion
Rural 1160 866 In this study, we found that better performance on facil-
Total 1339 100 jty management was associated with better essential
Services Covered by Insurance drug availability, a key indicator of health system readi-
Missing ! 01 ness. Meanwhile, facilities with higher PRIME-Tool man-
No 1332 995 agement scores performed better on an array of patient
Yes 5 04 experience measures, though differences were not sta-
Total 1338 100 tistically significant in an adjusted analysis. These meas-
2 Quintile 1: lowest quintile; Quintile 5: highest quintile ures included ratings of perceived wait times, cleanliness,

trust in their providers, ability of providers to explain
medical information, ease of following a provider’s
advice, likelihood of returning to the facility, and over-
all patient experience scores. Finally, there were many
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Table 3 PRIME-Tool management score domains by region and facility type
Target setting Operations Human resources Monitoring and Community
evaluation engagement
median IQR median IQR median IQR median IQR median IQR
Total (n=287) 0.667 0.667 0.500 0333 0.833 0418 0.833 0.291 0.700 0.400
Region
Central 2 (n=35) 0.667 0.667 0.500 0.500 0.833 0.250 0.864 0375 0.700 0400
Central 1 (n=26) 0333 0.667 0.458 0333 0.750 0333 0.849 0.666 0.550 0.600
East Central (n=40) 0.667 0.167 0.500 0417 0.750 0.500 0.718 0.239 0.700 0375
Eastern (n=39) 1.000 0333 0.500 0333 0.833 0333 0.895 0.115 0.850 0.200
Kampala (n=26) 0333 0.667 0333 0333 0.750 0.750 0.396 0573 0.150 0.500
Karamoja (n=17) 0.667 0.667 0.500 0.167 0.833 0333 0.823 0.125 0.550 0.200
North (n=31) 0.667 0.667 0.500 0.500 0.833 0.250 0.864 0.156 0.650 0.200
South-West (n=33) 0.667 0.667 0.500 0333 1.000 0.250 0.823 0.291 0.600 0.400
West Nile (n=14) 0.667 0333 0.500 0333 1.000 0.168 0.958 0.094 0.700 0.050
Western (n=26) 0.667 0333 0333 0333 1.000 0.250 0.869 0.178 0.725 0450
Facility type
Hospital (n=48) 1.000 0333 0.667 0.167 1.000 0.168 0.921 0.094 0.750 0.300
Health Center IV (n=58) 0.667 0333 0.667 0.167 0915 0.250 0.885 0.115 0.750 0.250
Health Center Ill (1=282) 0.667 0333 0.500 0.167 0915 0.250 0.864 0.178 0.725 0.350
Health Center Il (n=63) 0.667 0333 0.167 0333 0.750 0415 0.698 0.271 0.600 0.250
Health Clinic (n=36) 0.000 0333 0333 0.208 0.250 0.625 0.234 0.307 0.100 0.150

notable disparities in facility management performance
across several patient and facility characteristics.

Better-managed facilities had higher essential drug
availability even after controlling for baseline facility
characteristics. This finding is consistent with several
other studies across sub-Saharan Africa that suggest
that better management may improve supply availabil-
ity. Prior studies of drug stock outs in sub-Saharan Africa
have shown that pharmaceutical shortages were associ-
ated with various aspects of facility management such as
human resource constraints and supply management [20,
21]. Additionally, in a study in Ghana utilizing the same
management index as this analysis, facilities with PRIME-
Tool management scores in the 90" percentile had 22%
more essential drugs compared to those at the 10" per-
centile [7].

Essential drug availability is a major component of
health system readiness as well as a major factor of
Ugandans’ perception of the quality of care [22]. In fact,
in a 2003 study, three different categories of stakehold-
ers in the Ugandan primary health care system (health
planners, providers, patients) all saw drug availability
as fundamental for the quality of care [23]. The Uganda
National Medical Stores manage the national procure-
ment and distribution of drugs to districts across the
country, but a recent study of antiretroviral medications
showed that Ugandan health facilities often devised
a variety of internal and external stock management

strategies to address drug stock-outs [24]. Taken together
with prior research, our study suggests that investments
to improve facility management may enable managers
to better handle these challenges by designing proactive
supply chain strategies, and thus improving this critical
aspect of health system readiness and quality.

On the other hand, after adjusting for covariates, our
study did not find a significant association between facil-
ity management and an equipment index. Though lack of
equipment has often been identified as a major concern
in Uganda [14], we speculate that equipment procure-
ment, especially because it is likely lower volume and less
frequent, may not benefit as much from proactive man-
agement skills as drug availability.

While we did not observe significant differences
between management performance and the experien-
tial quality of care, the positive trends may suggest that
improving management may improve more than just
service readiness (as demonstrated through improved
drug availability); it may also be a lever towards improv-
ing patient experience of care. Nevertheless, experiential
quality is influenced by many factors [25, 26], so improv-
ing facility management may be only one component of a
multifaceted strategy to improve patient experience.

Lastly, there were notable disparities in the manage-
ment performance of primary health care facilities in
Uganda. A greater proportion of facilities classified as
hospitals and health center IV had higher management
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Table 4 Patient characteristics across the highest and lowest PRIME-Tool management score quintiles
Lowest quintile Highest quintile Total
No % No % No %
Age
15-19 33 133 23 8.5 173 129
20-24 46 189 42 15.8 208 156
25-34 63 256 69 26.1 376 28.1
35-44 46 19 48 179 262 19.6
45-54 29 1.9 44 16.7 149 1.1
55-64 M 44 25 9.5 93 7
654 17 6.9 15 55 77 58
Total 245 100 266 100 1339 100
Sex of household member
Male 81 329 94 353 419 313
Female 164 67.1 172 64.7 920 68.7
Total 245 100 266 100 1339 100
Quintile of wealth?®
Quintile 1 37 15.1 50 186 371 27.7
Quintile 2 85 34.8 56 21.1 328 24.5
Quintile 3 74 304 74 27.7 272 204
Quintile 4 32 129 60 225 247 185
Quintile 5 17 6.8 27 10 120 9
Total 245 100 266 100 1339 100
Highest level of school attended
Never 47 19.3 36 135 217 16.2
Primary 152 62.1 151 56.7 795 594
O 35 144 56 211 238 17.8
A 4 1.5 5 2 22 1.6
Tertiary 5 2 12 45 53 39
University 2 0.8 6 2.2 13 1
Total 245 100 266 100 1338 100
Marital Status
Currently Married 75 305 84 314 487 364
Currently Living with Partner 98 399 100 374 438 327
Divorced 20 8.1 33 124 137 103
Widow 13 53 20 74 96 7.2
Never Married 40 16.1 31 11.5 180 135
Total 245 100 266 100 1339 100
Neighborhood
Urban 15 6 30 1.3 179 134
Rural 230 94 236 88.7 1160 86.6
Total 245 100 266 100 1339 100
Region
Central 79 323 45 16.7 314 234
Eastern 43 174 95 358 323 24.2
Northern 30 12.1 29 10.8 335 25
Western 94 382 98 36.7 367 274
Total 245 100 266 100 1339 100
Services Covered by Insurance
No 245 100 263 98.6 1332 99.6
Yes 0 0 4 14 5 04
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Table 4 (continued)
Lowest quintile Highest quintile Total
No % No % No %

Total 245 100 266 100 1338 100
Managing Authority

Government 229 933 221 829 1253 93.6

NGO 3 14 0 0 3 03

Faith-based Organization 0 0 45 171 70 52

Private 13 53 0 0 13 1

Total 245 100 266 100 1339 100
Type of Facility

Hospital 17 6.8 134 50.3 327 244

Health Center IV 23 94 90 339 275 20.5

Health Center Il 56 22.8 28 10.3 449 336

Health Center I 136 557 15 55 275 206

Health Clinic 13 53 0 0 13 1

Total 245 100 266 100 1339 100
Has any insurance or is a member of a mutual health

No 245 100 260 97.6 1328 99.2

Yes 0 0 6 24 10 0.8

Total 245 100 266 100 1338 100
Borrowed money or sold something to afford the costs of care/treatment

No 36 60.3 71 446 257 49.8

Yes 24 39.7 89 554 259 50.2

Total 60 100 160 100 516 100

2 Quintile 1: lowest quintile; Quintile 5: highest quintile

Table 5 Relative risk ratios of achieving the top score of experiential quality measures

Unadjusted Adjusted

Relative CI95%  P-value Relative CI195%  P-value

risk risk

ratio® ratio®
The length of wait time at the facility before you were seen? 1.36 042,438 06 149 039,565 056
The cleanliness in the health facility? 22 083,582 0.11 24 097,596 0.058
How much do you trust the skills and abilities of the health workers at this 13 0.83,2.01 0.25 1.26 0.83,191 0.27
facility?
The level of respect the provider showed you? 0.72 0.26,2.00 0.53 0.66 023,193 045
The provider’s ability to explain things in a way that you could understand? 1 042,236 1 1.32 047,368 059
How easy or difficult was it for you to follow the provider’s advice? 1.07 066,1.73 0.79 1.14 072,182 057
How likely are you to return or bring your children to this facility for health 1.11 0.79,1.56 055 1.22 0.86,1.73 027
care in the future?
Overall, taking everything into account, how would you rate the quality of 127 032,513 073 1.25 035,447 073

care you received at this facility?

2 Relative risk measured between the 80" and 20™ percentiles of the PRIME-Tool management score

scores than “lower level” facilities while privately man-
aged facilities performed better on management than
public health facilities. Additionally, patients who were
educated, wealthier, and urban dwelling were more likely

to seek care at well-managed facilities than other types of
patients.

Interestingly, people seeking care at better managed
facilities were also more likely to report that they had to
borrow or sell something in order to afford the visit. Our
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Table 6 Essential drug index and equipment index scores across quintiles of the management index

Unadjusted Models Adjusted Models
Essential drug index (EDI) EDIscore Lower 95% Cl  Upper 95% ClI  p-value trend  EDIscore  Lower 95% CI  Upper 95% Cl  p-value trend
Quintile 1 0.67 0.59 0.74 <0.001 0.67 0.60 0.74 <0.001
Quintile 2 0.62 0.56 067 0.69 0.65 0.74
Quintile 3 0.74 0.69 0.78 0.74 0.70 0.78
Quintile 4 0.74 0.69 0.79 0.72 0.67 0.77
Quintile 5 0.81 0.77 0.85 0.75 0.70 0.79
Equipment index (El) El score Lower 95% CI Upper 95% Cl  p-value trend  El score Lower 95% CI Upper 95% ClI  p-value trend
Quintile 1 0.82 0.76 0.87 <0.001 0.81 073 0.89 0.098
Quintile 2 0.89 0.84 0.94 0.93 0.89 0.97
Quintile 3 0.96 093 0.98 0.95 092 097
Quintile 4 0.96 0.94 0.99 0.96 0.93 0.98
Quintile 5 1.00 0.99 1.00 0.99 0.96 1.01

@ Quintile 1: lowest quintile; Quintile 5: highest quintile

recent study in Ghana demonstrated that many women
bypassed their nearest health facilities and sought care
at hospitals and private facilities while also paying more
out-of-pocket to access those facilities [27]. It is possi-
ble that a similar pattern of care-seeking may be occur-
ring in Uganda in which wealthier individuals seek care
at “higher level” health facilities that are better managed
and pay additional costs, such as those for transportation,
in order to afford the visit.

Generally, these disparities are consistent with prior
studies that have shown that patients in LMICs with
greater wealth and education have better access to health
facilities that have better supplies [28]. As previously
discussed, for-profit facilities in Uganda had 98% higher
availability of essential medicines for treating non-com-
municable diseases, compared to public facilities [15]
while referral and general hospitals had approximately
100% higher counts of essential medicine compared to
primary health centers. Given the aforementioned find-
ing that better management may be associated with
better outcomes, such as essential drug supply, these
disparities may exacerbate inequities in health services
and outcomes. Particularly for underserved populations
in rural and lower-income communities, health facilities
with better management may be inaccessible to those
without the means to afford care at these places.

Based on these insights, policymakers may be able to
target investments towards improving management in
poorly performing facilities, so as to strengthen systems
and downstream outcomes for the future. In so doing,
they may be able to improve PHC service delivery and
quality, particularly for disadvantaged populations.

This study has several strengths and limitations. A
major strength is that this is one of the first studies in

sub-Saharan Africa that assesses a nationally repre-
sentative sample of both men and women over the age
of 15 and their patterns of care-seeking and experience
of care. In addition to surveying both women and men,
the analysis also includes people of older ages who tend
to be underrepresented in studies in sub-Saharan Africa.
In terms of limitations, this is a cross-sectional study, so
no causal relationships or directionality amongst vari-
ables can be determined. Also, though we controlled for
several potential confounding variables, residual con-
founding may have contributed to our findings. Though
we were able to assess important patient experience and
facility process outcomes, our data and the respondents
available through the PMA survey platform were lim-
ited, so we were unable to measure technical quality.
Lastly, like many surveys, our assessments were open to
selection bias (high performing facilities may have more
responsive heads of facilities and thus be more likely to
be represented in the study) and response biases such as
social desirability bias and recall bias. We anticipate that
the multifaceted nature of the PRIME-Tool likely miti-
gated the ability of a single measure to misrepresent the
overall performance of the facility.

Conclusions

Our study may be useful for Ugandan policymakers seek-
ing to improve the readiness of the country’s health sys-
tem, particularly following a significant stress to health
facilities and supply chains like the COVID-19 pandemic.
Through our findings and utilizing the management
index, policymakers may be able to identify disparities
across the Ugandan PHC system and reduce variability
in the quality of facility management. Such interventions
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could have significant downstream effects such as better
stocking of essential medicines and potentially the qual-
ity of care and health outcomes in Uganda.

Abbreviations

LMICs: Low and middle-income countries; PHC: Primary health care; PMA:
Performance Monitoring for Action; PRIME-Tool: PRImary care facility Manage-
ment Evaluation Tool.

Acknowledgements

We thank the enumerators in Uganda who collected data for this study and
the survey respondents for lending their insights and time to the study. We
also gratefully acknowledge collaborators at Johns Hopkins University, includ-
ing Blake Zachary, Shulin Jiang, and Scott Radloff, for their support in fielding
the surveys and collecting and cleaning data. We also thank Jocelyn Fifield
who provided administrative support for this manuscript.

Authors’ contributions

JHK wrote the first draft of the manuscript. JHK and GAB analyzed the data and
produced all tables and figures with assistance of EVD. AB and HLR designed
the PHC management tool. FM, EN, FW, JHK, and SPSK field tested the survey
tool and managed data collection in Uganda. SPSK, FM, EN, FW, HLR, LRH,

AB, and DS provided essential feedback on methods, statistical analyses, and
interpretation of results. All authors provided input for study design and inter-
pretation of results and contributed to the writing of the final version of the
manuscript. All authors have read and approved the final manuscript.

Funding

Funding was provided by the Bill & Melinda Gates Foundation, which played
no role in the study design; data collection, analysis, and interpretation; manu-
script writing; or submission for publication.

Availability of data and materials

The data underlying thestudy is third party data owned by the Performance
Monitoring for Actionplatform. The datasets supporting the conclusions of
this article are availablein the Performance Monitoring for Action repository at
https://www.pmadata.org/data/available-datasets/request-access-datasets.

Declarations

Ethics approval and consent to participate

The study protocol was approved by the Institutional Review Boards at the
Makerere University School of Public Health (Ref: HDREC 637), the Johns
Hopkins Bloomberg School of Public Health (protocol 7238), the Mass General
Brigham Human Research Committee (protocol 2016P002284), and ultimately
the Uganda National Council for Science and Technology (Ref: 554869).

All methods were performed in accordance with the relevant guidelines

and regulations. Informed consent was obtained from all subjects and for
subjects under 18 and for non-literate participants, from a parent and/or legal
guardian.

Consent for publication
Not applicable

Competing interests
The authors declare that they have no competing interests.

Author details

! Ariadne Labs (Harvard T.H. Chan School of Public Health & Brigham

and Women's Hospital), 401 Park Drive, 3rd Floor East, Boston, MA 02215,

USA. ?Division of General Medicine and Primary Care, Brigham and Women's
Hospital, MA, Boston, USA. *Northwestern University Feinberg School of Medi-
cine, Chicago, IL, USA. “Makerere University School of Public Health, Kampala,
Uganda. °Division of Global Health Equity, Brigham and Women's Hospital,
Boston, MA, USA.

Page 10 of 11

Received: 20 June 2021 Accepted: 18 February 2022
Published online: 01 March 2022

References

1. World Health Organization. Declaration of Astana: Global Conference on
Primary Health Care: Astana, Kazakhstan, 25 and 26 October 2018. World
Health Organization; 2019.

2. Schwarz D, Tritter B. As Coronavirus Spreads, It's Time To Diagnose & Treat
Our Broken Primary Health Care Systems [Internet]. Health Policy Watch.
2020 [cited 2020 Apr 1]. Available from: https://www.healthpolicy-watch.
org/as-coronavirus-spreads-its-time-to-diagnose-treat-our-broken-
health-systems/

3. Plough AC, Galvin G, Li Z, Lipsitz SR, Alidina S, Henrich NJ, et al. Relation-
ship between labor and delivery unit management practices and mater-
nal outcomes. Obstet Gynecol. 2017;130(2):358-65.

4. Tsai TC, Jha AK, Gawande AA, Huckman RS, Bloom N, Sadun R. Hospital
board and management practices are strongly related to hospi-
tal performance on clinical quality metrics. Health Aff (Millwood).
2015;34(8):1304-11.

5. McConnell KJ, Lindrooth RC, Wholey DR, Maddox TM, Bloom N. Manage-
ment practices and the quality of care in cardiac units. JAMA Intern Med.
2013;173(8):684-92.

6. Bitton A, Fifield J, Ratcliffe H, Karlage A, Wang H, Veillard JH, et al. Primary
healthcare system performance in low-income and middle-income
countries: a scoping review of the evidence from 2010 to 2017. BMJ Glob
Health. 2019;4(Suppl 8):e001551.

7. Macarayan EK, Ratcliffe HL, Otupiri E, Hirschhorn LR, Miller K, Lipsitz SR,
et al. Facility management associated with improved primary health care
outcomes in Ghana. PLoS One. 2019;14(7):e0218662.

8. Mabuchi§, Sesan T, Bennett SC. Pathways to high and low performance:
factors differentiating primary care facilities under performance-based
financing in Nigeria. Health Policy Plan. 2018;33(1):41-58.

9. Thatte N, Choi Y. Does human resource management improve family
planning service quality? Analysis from the Kenya service provision
assessment 2010. Health Policy Plan. 2015;30(3):356-67.

10. Mabuchi S, Alonge O, Tsugawa Y, Bennett S. Measuring management
practices in primary health care facilities - development and validation
of management practices scorecard in Nigeria. Glob Health Action.
2020;13(1):1763078.

11. Uy J, Macarayan EK, Ratcliffe HL, Miller K, Otupiri E, Awoonor-Williams
JK, et al. Preliminary validation of the PRImary care facility Management
Evaluation tool (PRIME-Tool), a national facility management survey
implemented in Ghana. BMC Health Serv Res. 2019;19(1):937.

12. Mijumbi-Deve R, Kawooya |, Nankya E, Sewankambo N. Primary health
care systems (PRIMASYS): case study from Uganda. World Health Organi-
zation; 2017 [cited 2021 Jan 11]. Available from: https://www.who.int/allia
nce-hpsr/projects/primasys/en/

13. Ministry of Health. Uganda Health System Assessment 2011. Mak-
erere University School of Public Health, editor. Kampala, Uganda and
Bethesda, MD: Abt Associates Inc; 2020 Apr.

14. Wasswa H. Uganda’s hospitals doctors strike over low pay. BMJ.
2017;359;5221.

15. Armstrong-Hough M, Kishore SP, Byakika S, Mutungi G, Nunez-Smith M,
Schwartz JI. Disparities in availability of essential medicines to treat non-
communicable diseases in Uganda: a Poisson analysis using the service
availability and readiness assessment. PLoS One. 2018;13(2):e0192332.

16. Darby C, Valentine N, Murray CJ, De Silva A. World Health Organization
(WHO): strategy on measuring responsiveness. Geneva, Switzerland:
World Health Organization; 2003. Report No.: 23.

17. Ratcliffe HL, Bell G, Awoonor-Williams K, Bitton A, Kim J-H, Lipstiz S, et al.
Towards patient-centred care in Ghana: health system responsiveness,
self-rated health and experiential quality in a nationally representative
survey. BMJ Open Qual. 2020;9(2):e000886.

18. Essential Medicines and Health Supplies List 2016 - Ministry of Health

| Government of Uganda. [cited 2020 Aug 25]. Available from: https://
www.health.go.ug/cause/essential-medicines-and-health-suppl
jes-list-2016/

9. Indicators | SDI. [cited 2020 Aug 25]. Available from: https://www.sdind

icators.org/indicators


https://www.pmadata.org/data/available-datasets/request-access-datasets
https://www.healthpolicy-watch.org/as-coronavirus-spreads-its-time-to-diagnose-treat-our-broken-health-systems/
https://www.healthpolicy-watch.org/as-coronavirus-spreads-its-time-to-diagnose-treat-our-broken-health-systems/
https://www.healthpolicy-watch.org/as-coronavirus-spreads-its-time-to-diagnose-treat-our-broken-health-systems/
https://www.who.int/alliance-hpsr/projects/primasys/en/
https://www.who.int/alliance-hpsr/projects/primasys/en/
https://www.health.go.ug/cause/essential-medicines-and-health-supplies-list-2016/
https://www.health.go.ug/cause/essential-medicines-and-health-supplies-list-2016/
https://www.health.go.ug/cause/essential-medicines-and-health-supplies-list-2016/
https://www.sdindicators.org/indicators
https://www.sdindicators.org/indicators

Kim et al. BMC Health Services Research

20.

21.

22.

23.

24.

25.

26.

27.

28.

(2022) 22:275

Matowe L, Waako P, Adome RO, Kibwage |, Minzi O, Bienvenu E. A strategy
to improve skills in pharmaceutical supply management in East Africa:
the regional technical resource collaboration for pharmaceutical man-
agement. Hum Resour Health. 2008;23(6):30.

Waako PJ, Odoi-adome R, Obua C, Owino E, Tumwikirize W, Ogwal-
Okeng J, et al. Existing capacity to manage pharmaceuticals and related
commodities in East Africa: an assessment with specific reference to
antiretroviral therapy. Hum Resour Health. 2009;9(7):21.

Kiguli J, Ekirapa-Kiracho E, Okui O, Mutebi A, Macgregor H, Pariyo

GW. Increasing access to quality health care for the poor: community
perceptions on quality care in Uganda. Patient Prefer Adherence.
2009;3(3):77-85.

Jitta J, Whyte SR, Nshakira N. The availability of drugs: what does it mean
in Ugandan primary care. Health Policy. 2003;65(2):167-79.

Zakumumpa H, Kiweewa FM, Khuluza F, Kitutu FE.“The number of
clients is increasing but the supplies are reducing”: provider strategies
for responding to chronic antiretroviral (ARV) medicines stock-outs in
resource-limited settings: a qualitative study from Uganda. BMC Health
Serv Res. 2019;19(1):312.

Larson E, Sharma J, Bohren MA, Tuncalp O. When the patient is the expert:
measuring patient experience and satisfaction with care. Bull World
Health Organ. 2019,97(8):563-9.

Roder-DeWan S, Gage AD, Hirschhorn LR, Twum-Danso NAY, Liljestrand

J, Asante-Shongwe K, et al. Expectations of healthcare quality: a cross-
sectional study of internet users in 12 low- and middle-income countries.
PLoS Med. 2019;16(8):e1002879.

Bell G, Macarayan EK, Ratcliffe H, Kim J-H, Otupiri E, Lipsitz S, et al. Assess-
ment of bypass of the nearest primary health care facility among women
in ghana. JAMA Netw Open. 2020;3(8):e2012552.

Kruk ME, Gage AD, Arsenault C, Jordan K, Leslie HH, Roder-DeWan S, et al.
High-quality health systems in the sustainable development goals era:
time for a revolution. Lancet Glob Health. 2018;6(11):e1196-252.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 11 of 11

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Health facility management and primary health care performance in Uganda
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Materials and methods
	Survey design and administration
	Study variables
	Data analysis

	Results
	Discussion
	Conclusions
	Acknowledgements
	References


