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Abstract
Background: Despite the increasing burden of diabetes in Uganda, little is known about the quality of type 2 diabetes
mellitus (T2DM) care especially in rural areas. Poor quality of care is a serious limitation to the control of diabetes and
its complications. This study assessed the quality of care and barriers to service delivery in two rural districts in Eastern
Uganda.
Methods: This was a mixed methods cross-sectional study, conducted in six facilities. A randomly selected sample of
377 people with diabetes was interviewed using a pre-tested interviewer administered questionnaire. Key informant
interviews were also conducted with diabetes care providers. Data was collected on health outcomes, processes of
care and foundations for high quality health systems. The study included three health outcomes, six elements of
competent care under processes and 16 elements of tools/resources and workforce under foundations. Descriptive
statistics were computed to determine performance under each domain, and thematic content analysis was used for
qualitative data.
Results: The mean age of participants was 49 years (±11.7 years) with a median duration of diabetes of 4 years (interquartile range = 2.7 years). The overall facility readiness score was 73.9%. Inadequacies were found in health worker
training in standard diabetes care, availability of medicines, and management systems for services. These were also the
key barriers to provision and access to care in addition to lack of affordability. Screening of clients for blood cholesterol
and microvascular complications was very low. Regarding outcomes; 56.8% of participants had controlled blood
glucose, 49.3% had controlled blood pressure; and 84.0% reported having at least one complication.
Conclusion: The quality of T2DM care provided in these rural facilities is sub-optimal, especially the process of care.
The consequences include sub-optimal blood glucose and blood pressure control. Improving availability of essential
medicines and basic technologies and competence of health workers can improve the care process leading to better
outcomes.
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Background
Type 2 Diabetes Mellitus (T2DM) is among the leading
causes of mortality and ill-health worldwide, accounting
for over one million deaths [1, 2]. Sub- Saharan Africa
(SSA) is no exception, as reports show an increase in the
prevalence of diabetes over the years [3]. Uganda’s reported overall prevalence of T2DM is relatively low at
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1.4% [4]. However, studies have revealed several issues of
concern including high levels of unawareness of hyperglycaemic status among people with hyperglycaemia [4], existence of pockets of high prevalence in some
geographical regions [5, 6] and under-diagnosis [5]. Global
estimates show that the greatest increase in the burden of
T2DM will occur in low- and middle- income countries
(LMICs) [7] and if not addressed, the adverse physical and
socio-economic consequences of diabetes will constrain
the health systems in these countries [3].

© The Author(s). 2019 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

Birabwa et al. BMC Health Services Research

(2019) 19:706

The rising prevalence of diseases like diabetes creates a
pressing need for high quality health systems to optimise
healthcare particularly in resource-limited settings. Health
systems in LMICs are only beginning to adapt to chronic
care and therefore ill-prepared to handle the rising burden
of diabetes and its complications [3, 8]. This is due to
health systems gaps including scarcity of diagnostic and
monitoring equipment, inadequately knowledgeable and
skilled healthcare providers, lack of appropriate guidelines,
insufficient facilities to manage complication, limited access to medicines and poor integration of diabetes services
[3, 9]. These bottlenecks result in, misdiagnosis, untimeliness of care, poor patient retention and coordination;
which not only contribute to mortality and morbidity, but
also result in wastage of resources, catastrophic expenditures and health-related suffering [10, 11].
High quality health systems provide care that optimizes health outcomes, are valued and trusted by the
people and respond to evolving population needs [10].
Good quality care conforms to national or international
standards [12]; and based on the report by Kruk and colleagues, quality health systems comprise of three main
domains: quality impacts (health outcomes, confidence
in the system and economic benefits); processes of care
(competent care and user experience); and foundations
for the system, including the population served, governance, platforms for service delivery, the work force, tools
and resources [10]. This study assessed the elements of
health outcomes, evidence-based care and health prevention including screening for complications, health workforce, tools and resources.
In Uganda, interventions towards improving diabetes
or chronic care were initiated such as capacity building
within the public sector; collaborations between different
sectors, development partners and civil society organizations and promotion of integrated management of
chronic diseases [13, 14]. However, care for chronic diseases is persistently affected by poor availability of
equipment and essential medicines, limited diagnostic
capacity, inadequate essential services and lack of standard guidelines [15, 16]. Similar gaps affect readiness of
health systems in other developing countries like
Ethiopia [17], Bangladesh [18] and Malawi [19].
Countable studies have assessed processes of care or
quality impacts for diabetes care in Uganda. One study
conducted in an urban hospital found low rates of blood
glucose (fasting plasma glucose< 7.2 mmol/l) and blood
pressure control at 42.8 and 56% respectively; as well as
low screening rates for microvascular complications
[20]. Processes of care and health outcomes have also
been found to be poor in other developing countries. In
Brazil, adequate glycemic control (glycosylated haemoglobin HbA1c < 7%) was found in only 18.7% of the participants [19].

Page 2 of 10

There’s limited available knowledge and information on
the quality of T2DM care in health facilities from predominantly rural settings, where 76% of Uganda’s population
lives [21]. As Uganda’s health system increasingly adapts
to the growing problem of non-communicable diseases
(NCDs), there’s need to understand the gaps in diabetes
care in rural health facilities so that they can be appropriately addressed to ensure that good quality care is available & accessible to all affected people.
This study assessed the quality of diabetes care in rural
health facilities in Uganda and also explored barriers to
the provision of and access to quality diabetes healthcare. This is imperative for diabetes care planning and
delivery in rural settings where the urgency for health
systems to address NCDs is high but evidence to guide
decisions is limited.

Methods
Study design and setting

A concurrent embedded mixed-methods study was conducted, in which qualitative data was nested in the
largely quantitative cross-sectional study. This enabled
us to have a broader understanding of diabetes care in
rural settings, by corroborating results of facility audit
and client survey, with those from provider interviews.
This facility-based study was conducted in two district
hospitals and four Health Centre IVs (HCIVs) in Iganga
and Mayuge districts, Eastern Uganda. Uganda implements a level-based healthcare system for public health
services [22] that includes the Health Centre II (at parish
level) that serves about 5000 people; Health Centre III
(at sub-county level) that is an intermediate facility serving about 25,000 people. The HC IVs and district hospitals are referral units serving about 100,000 people at
Health Sub-district and district levels. They have medical
officers and provide referral services. Both Iganga and
Mayuge districts have one general hospital and two HC
IVs each, in addition to other lower-level facilities. Of
the six health facilities included in this study, only one
hospital had a dedicated diabetes clinic. In the other
health facilities, diabetes clients were seen on a general
out-patients basis on any day of the week. Previous studies in the study districts found high prevalence of T2DM
(7.4%) and its risk factors among people aged 35 years
and older [6, 23].
Study population and selection

The target population for this study were people with
T2DM. Using Kish’s formula (Kish, 1965), a sample of
377 T2DM clients were sampled and allocated to the six
study facilities proportionate to the average number of
registered diabetes patients in each district within two
months prior to the study, based on the district health
information system 2 and facility records (Table 1).
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Table 1 Sample size determination for diabetes clients
By district
District

No. of diabetes clients seen (N)

Required sample size
X = (N/T)*n, where n =
377

District
A

264

289

District
B

80

87.7 ≈ 88

344

377

District No. of diabetes clients
seen (n’)

Required sample size
=(n’/N)*X

HF -A

A

18

19.7

HF -B

A

36

39.4

HF -C

B

25

27.5

HF -D

B

25

27.5

HF -E

A

210

229.9

HF -F

B

30

33

Total (T)
By facility
Health
facility

HF=Health facility.

The health facilities in which the study was conducted
were purposively selected based on the level of provision
of key diabetes services. This study focused on the HC
IVs and hospitals because more comprehensive diabetes
services are provided at these levels. From these facilities, participants were selected using systematic sampling from the diabetes registers in the respective health
facilities. Only adult clients aged 18 years and above who
had known their diabetes status for at least one year and
provided written consent were enlisted in the study. We
excluded clients that were too ill to provide required
information.
Data collection and measurements

The assessment was conducted between March and June
2016 by a team of 8 trained research assistants using
pre-tested tools. The research assistants conducted faceto-face interviews, direct observation and records review.
The data collection tools used for the assessment were
developed by the authors based on key constructs from
the Service Availability and Readiness Assessment
(SARA) manual and the International Diabetes Federation (IDF) T2DM guidelines. The sub-components of
the three dimensions were transformed into questions
or checklist items (Additional file 1).
The participant questionnaire was developed to obtain
information on background characteristics (e.g. sex, age,
education level, source of livelihood, illness history and
comorbidities), process of care (e.g. diabetes education
and counselling, monitoring of blood glucose and pressure, and screening for microvascular complications),
and health outcomes (blood glucose level, blood
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pressure and presence of any chronic complication). The
questionnaire also included open ended questions to
document challenges experienced by participants in
accessing diabetes services.
A service-specific readiness assessment was conducted
for the 6 health facilities using a checklist to collect data
on the foundations of quality systems for diabetes care.
These included equipment and supplies (e.g. adult
weighing scale, blood pressure machine, blood glucose
machine, glucose and urine test strips, insulin syringes,
measuring tape, Snellen charts and guidelines); essential
medicines (e.g. metformin, glibenclamide and insulin),
and diagnostic capacity (e.g. blood glucose, cholesterol,
urine protein and albuminuria).
The quality of diabetes care indicators were categorized into the three domains of the framework by Kruk
and colleagues (Table 2). The elements under foundations of the system comprised of 16 tracer items categorized into four domains: a) staff & training (two items),
b) basic technologies (seven items), c) diagnostics (four
items) and d) essential medicines (three items). These
were selected based on the SARA guidelines [24]. In
addition, two indicators were included to assess support
functions for diabetes care delivery. These were support
supervision and information system, assessed as whether
or not the facility had received support supervision
within 6 months prior to study and if they had a specific
data-capture system for T2DM services respectively.
The processes of care consisted of a) presence of blood
glucose, b) blood pressure and c) blood cholesterol monitoring, d) monitoring of kidney disease, and e) routine
eye and foot examinations, based on the International
Diabetes Federation guidelines for T2DM [25] (Table 2).
These were assessed using client interviews through recall and review of client medical records. The respondent was asked if they had received a given test within 12
months prior to the study (yes/no).
The health outcomes included a) controlled blood glucose, b) blood pressure and c) presence of at least one
chronic complication of T2DM. Blood glucose control
(defined as Random Blood Sugar (RBS) ≤ 11.1 mmol/L)
was assessed using the blood glucose measurement
taken on the day the respondent was interviewed or the
most recent measurement (a value within three months).
Blood pressure control (defined as BP ≤ 130/80 mmHg)
was assessed using the measurement taken on the day
the respondent was interviewed. This was taken after a
client had rested for at least 15 min and recorded in the
patients’ medical records. Cut offs were based on guidelines [25, 26]. Chronic complications were measured
using self-reports & records review. Complications explored were foot lesions (ulcers/amputations), eye lesions (visual impairment/blindness) and peripheral
neuropathy (Table 2). Data on these clinical outcomes
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Table 2 Study indicators and measurement
Dimension

Indicators

Foundations of quality
systems

Staff and training

Definition

Guidelines for diagnosis &
treatment of DM

Observed presence of national (&other) guidelines for DM

Staff trained in diabetes diagnosis
& treatment

At least one staff member providing DM services trained in some aspect of DM care

Basic technologies/Equipment
Adult weighing scale

Observed availability & reported functionality of each item at the facility

Blood pressure measurement
device
Stethoscope
Glucometer
Blood glucose test strips
Measuring tape
Urine protein test strips
Essential medicines
Metformin

Observed availability of each medicine at the facility

Glibenclamide
Insulin
Diagnostics
Blood glucose
Urine dipstick- protein

Able to conduct the test at the facility and observed availability of functioning
equipment & reagents for the test

Urine dipstick- albumin/ketones
Blood cholesterol
Processes of care

Health Outcomes

Blood glucose monitoring

Received at least one glucose measurement in past year

Blood pressure monitoring

Received at least one blood pressure measurement in past year

Blood cholesterol monitoring

Received at least one cholesterol measurement in past year

Monitoring kidney disease

Received urine-protein test in past year

Eye examination

Received dilated eye examination in past year

Foot examination

Received foot examination in past year

Blood glucose control

Having RBS level of ≤11.0 mmol/l

Blood pressure control

Having BP of ≤130/80 mmHg

Chronic complications

Having at least one of the selected complications

for each individual were transcribed from their medical
records into the relevant section of the questionnaire.
The questions in the tools were reviewed by three coinvestigators to affirm their face and content validity.
The questionnaire and checklist were then pre-tested in
two health facilities in Kampala district, with the purpose of ensuring that the health workers and diabetes
clients had better understanding of the study questions.
The clients’ questionnaire was translated into the local
language (Lusoga), by an experienced research assistant
who was fluent in the local language. The questionnaire
was then translated back to English, with emphasis on
conceptual equivalence. Inconsistencies were resolved
through consultations with another research assistant.

Data management and analysis

Quantitative data was entered in pre-designed data entry
screens using EpiData (v3.1), cleaned and exported to
STATA (v12) for analysis. Univariate analysis was done to
summarize data from the structured observations using
counts; to describe performance under each quality of care
dimension and to summarize survey information using
mean, standard deviation, median and interquartile range
for continuous variables like age, blood glucose levels and
duration of T2DM; as well as frequencies & proportions
for categorical variables such as education level and presence of comorbidities or complications.
Performance under each dimension was computed
separately. The structural-measures were summarized as
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the service readiness score (mean availability of the
tracer items) under the four specified domains using
SARA guidelines. The total number of items available
(from the facility assessment) under each domain was
computed. This was then divided by the required number of items in each category and multiplied by 100. The
service readiness score was then computed as the mean
score of the four domains. The process and outcome of
care scores were computed as a proportion for each of
the selected tests and outcome respectively.

participants (272; 72.2%) had at least one diabetes related comorbidity. Details of participants’ background
characteristics are summarized in Table 3.
For the qualitative phase, we interviewed health
workers that were most involved in the provision of diabetes services. These were eight [8] health workers, who
included 2 medical doctors, 4 clinical officers and two
nurses (Table 4).

Qualitative data

The overall capacity of health facilities to provide diabetes care was 73.9%. This was higher in the hospitals
(84.7%) compared to the HC IVs (68.5%). Diagnostic
capacity at all six health facilities was adequate except
for blood cholesterol that was available at one facility, a
hospital. Only one facility had at least one health worker
involved in diabetes care that had been trained in standard T2DM care. Only two of the six health facilities had
all the three tracer medicines for diabetes care. Half of
the facilities (3/6) did not have Metformin, which is the
standard first line treatment for T2DM. All facilities had
not received any support supervision related to diabetes
from the Ministry of Health or district health officials in
the six months prior to the study; half of the facilities (3/
6) had a T2DM specific documentation system. The
findings on structural performance per domain are summarized in Table 5.

We conducted key informant interviews with health
workers from the six study facilities where clients were
recruited. These were purposively selected based on
their level of involvement in the provision of diabetes
services at the facilities. The objective of these interviews
was to obtain the health providers’ perspective on diabetes care in rural settings.
A key informant interview guide was developed by the
researchers that was used to obtain information from
the health workers. The guide included questions exploring the health worker’s opinion on quality of diabetes care, process of care and challenges faced in
providing diabetes services in rural centres. The interviews with health workers were conducted concurrently
with the client survey data collection.
Data from key informant interviews was analysed
using content analysis as described by Graneheim and
Lundman [27]. The audio-recorded interviews were
transcribed (in English) into word documents. The transcripts were first reviewed to familiarize with the data
and make preliminary observations. This was followed
by a more detailed review of the transcripts to identify
patterns and meanings that were used to develop a coding scheme. The codes were then applied to the data in
each transcript. Responses with similar codes were recategorized under a unifying theme. Each theme was
then described and used to generate the narrative for the
question of interest. The data is presented in text with
anonymized quotes.
Responses to the open-ended question in the client
survey were tallied to determine the most important
challenges affecting access to diabetes services in the
health facilities.

Results
Participants’ background characteristics

Of the 377 participants, 62.1% were female. The mean
age of participants was 49 (±11.7) years. Close to 20.0%
had no formal education. Over three quarters were married/living together and most (51.2%) were peasant
farmers. The median duration of diabetes among participants was 4 years (IQR = 2.7). Close to three-quarters of

Quality of type 2 diabetes care
Assessment of foundations of a quality system

Assessment of processes of care

All participants had received at least one blood glucose
and blood pressure measurement within the previous year.
However, no participant had received any blood cholesterol measurement. Less than 10% of participants had received at least one eye (9.0%) or foot (8.8%) examination
in the previous year. Only 6.4% of participants (24/377)
had been assessed for kidney damage using protein measurement in urine within the previous year. Details are
shown in Table 5. With regard to diabetes education, over
four fifths of clients had ever received T2DM education
but, information about complications or danger signs was
not commonly provided to clients (< 30%).
Assessment of health outcomes

Glycaemic control, was noted in 56.8% (214/377) of the
clients; with blood glucose levels ranging between 3.4
and 32.2 mmol/L. Blood pressure control was found in
49.3% (186/377) of the clients. The proportion of clients
that reported at least one complication was 84.4% (318/
377). The most frequently reported complications were
eye lesions and peripheral neuropathy 84.9% (270/318)
and 77.0% (245/318) respectively. These outcomes were
apparently better among clients seen at HC IVs compared to those seen at hospitals. Clients seen at HC IVs
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Table 3 Background characteristics of study participants

quality of care within the rural setting. Some of the challenges were uniform across all interviewed providers and
others where more distinct to specific levels of care.
The most common cross-cutting barrier in the delivery of diabetes care was poor availability of diagnostic/
monitoring equipment and essential medicines. All
health workers interviewed in this study complained of
recurrent stock outs of T2DM drugs and diagnostics especially test strips, which they felt contributed to poor
management of patients and overall service delivery.

Characteristic

Category

Total (N = 377)

Age

< 30

14 (3.71)

30–39

49 (13.00)

40–49

131 (34.75)

50–59

108 (28.65)

Education

Religion

Marital status

Source of livelihood

Duration of diabetes

Having any comorbidity

≥60

75 (19.89)

No formal education

60 (15.9)

Primary

200 (53.1)

Secondary

92 (24.4)

Institution

25 (6.6)

Catholic

54 (14.32)

Protestant

157 (41.65)

Muslim

142 (37.67)

Pentecostal

22 (5.84)

Others

2 (0.53)

Never married

14 (3.7)

Married/living together

297 (78.8)

Widowed/separated

66 (17.5)

Not working

74 (19.63)

Salary/wage earner

61 (16.18)

Peasant farmer

193 (51.19)

Self-employed

49 (13.00)

1 to 5 yrs

248 (65.8)

Above 5 yrs

129 (34.2)

No

105 (27.85)

Yes

272 (72.15)

When you don’t have the test strips for instance, you
cannot tell the client’s blood glucose levels, so you end
up just putting them on a regimen but when you are
not sure if its adequate or not….. The issue of
medicines also affects us. Sometimes a client comes
and they need say metformin but we haven’t had
metformin for a while so instead of sending the client
away, you end up putting them on injectables instead
of sending them away with nothing. (Clinical officer)
Availability of medicines was also a serious challenge for
the health workers. While some complained about metformin for T2DM, others were more concerned about insulin,
which is mostly used in type 1 diabetes. Due to frequent
stock-outs of metformin, health workers switched clients to
insulin regimens. The frequent drug shortages in some facilities was attributed to high patient load.
As we speak per now, there’s no even a single tablet of
metformin. Instead, we have got injectables, which not
all patients like but we have to push them on
injectables. The reason, this hospital serves about 5
districts. I think the drugs would be enough but given
the extended family, they end up not being enough.
Service would be okay but the problem, the numbers
are overwhelming. (Nursing Officer)

were more likely to have controlled blood glucose and
pressure and were also less likely to report chronic complications compared to those seen at hospitals. Summary
is shown in Table 5.
Barriers to delivery of and access to diabetes care

Interviews with providers of diabetes care revealed a
number of factors that affected service delivery and

Other barriers to quality that were reported by the
health workers were: lack of training in standard T2DM
care, inadequate number of clinicians and nurses in

Table 4 Characteristics of health workers
Respondent ID

Age group

01

20–29

02

50–59

03

30–39

04

20–29

Education level

Cadre

Duration of work at facility

Diploma clinical medicine

Clinical officer

3 months

University

Nursing officer

8 years

Diploma clinical medicine

Clinical officer

4 years

University

Medical doctor

2 years

05

20–29

Certificate

Nurse

3 years

06

20–29

Diploma clinical medicine

Clinical officer

2.5 years

07

20–29

Diploma clinical medicine

Clinical officer

1.5 years

08

40–49

University

Medical doctor

10 years
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Table 5 Quality of diabetes care
Dimension

measures

Overall

HC IVs

Hospitals

Foundations

Staff & training

58.3%

50%

75%

Basic technologies

85.7%

82.1%

92.9%

Diagnostics

79.2%

75%

87.5%

Essential medicines

72.2%

66.7%

83.4%

Process measures

Outcome measures

Blood glucose

100%(377/377)

100%(377/377)

100%(377/377)

BP

100%(377/377)

100%(377/377)

100%(377/377)

Cholesterol

0%(0/377)

0%(0/377)

0%(0/377)

Urine Protein

6.4%(24/377)

22.2%(24/108)

0%(0/269)

Eye exam

9.0%(34/377)

23.1%(25/108)

3.4%(9/269)

Foot exam

8.8%(33/377)

20.4%(22/108)

4.1%(11/269)

Glucose control

56.8%(214/377)

57.4%(62/108)

56.5%(152/269)

BP control

49.3%(186/377)

62%(67/108)

44.2%(119/269)

Chronic complications

84.4%(318/377)

63.9%(69/108)

92.6%(249/269)

Eye lesions

84.9%(270/318)

60.9%(42/69)

91.6%(228/249)

Peripheral neuropathy

77.0%(245/318)

79.7%(55/69)

76.3%(190/249)

Foot lesions

20.8%(66/318)

4.4%(3/69)

25.3%(63/249)

outpatient clinics at some facilities, high workload, lack
of information/education/communication materials and
lack of job aids for provision of standard T2DM care.
We have an issue of the health workers. Most of our
health workers here are not confident in diabetes care.
I think may be the training is not adequate so you find
that most tend to shy away from working on diabetes
clients. (Medical Officer)
Furthermore, while health workers reported having the
basic Uganda clinical guidelines that some commended
for guiding on diagnosis and treatment, others indicated
that the guidelines were shallow. When asked about the
adequacy of the treatment guidelines with respect to diabetes, one health worker explains that,
I don’t think so, because it really doesn’t bring out this
thing (treatment) clearly. Glibenclamide itself has been
discouraged because if somebody has type2 diabetes
and you just begin with glibenclamide, it has side
effects like making somebody become obese, which
would predispose this person to conditions like
hypertension. So, the guidelines are not clear. Even the
drugs are supposed to be given in a stepwise manner
beginning with lower doses and increase gradually
where necessary. Beginning with higher doses may
contribute to resistance since the person is taking these
drugs for a long time. (Clinical officer)
On the other hand, from the clients’ perspective, the
most frequently reported challenge faced in accessing

care was the lack of drugs at the facilities (almost half of
those interviewed 190/50.4%) Fig. 1. This forced clients
to buy the necessary medicines from private outlets
which was unaffordable to many. Other frequently reported challenges included: high cost of services such as
paying for the glucose check and buying medicines due
to stock outs in public facilities, lack of transport due to
long distances to the facilities, long waiting times, sharing of service delivery points with other patients, late
opening of the clinic, lack of laboratory equipment/supplies and inadequate number of health workers providing diabetes services at the facilities. Some clients also
reported poor attitude and tardiness of health workers
in reporting to work, as well as lack of specialists as barriers to quality care.

Discussion
In this facility-based cross-sectional study, the quality of
outpatient diabetes care in two rural districts in Uganda
was assessed, using structural, process and outcome
measures. This is one of the few studies that has conducted such an assessment in a context where systems
for NCD care have only started gaining attention. The
overall capacity of health facilities to deliver T2DM
healthcare was rated above average, while process and
outcome performance was poor. Health facility-related
factors were the major barriers to the provision of and
access to T2DM care.
The readiness of the health facilities in this study to
offer DM services was less than optimal due to shortage
of trained health workers, poor availability of supplies
and medicines, inadequate guidelines and support
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Fig. 1 Challenges faced in accessing Diabetes care

systems for diabetes services. This finding is similar to
what was reported by other, mostly cross-sectional studies, that assessed readiness and quality of diabetes care
in Ethiopia [17], Bangladesh [18], Brazil [28] and Malawi
[19]; where provision of diabetes services was greatly affected by lack of effective guidelines for diagnosis and
management of diabetes, shortage of trained health
workers and inadequate availability of medicines and
equipment. In addition to these, a facility capacity assessment survey in Uganda [16] also found gaps in the
availability of essential services and inadequate diagnostic capacity in most of the public sector facilities
assessed. These contribute to low functional capacity to
adequately deliver quality care, unmet health needs
among clients, low motivation among health workers
and delays in receiving quality care.
Nonetheless, the existing functional capacity (73.9%)
observed in this study is an opportunity that can be leveraged to improve service availability. Our findings show
that the facilities especially the hospitals in these rural
settings have sufficient tools and resources in terms of
equipment and diagnostic tests to provide essential diabetes services, despite irregularities in availability. The
lower facilities also have some capacity but this needs to
be improved especially with capacity of the healthcare
providers and availability of medicines and diagnostic
equipment.
The above gaps in foundation elements were also reported as major barriers to T2DM service delivery & use
in this study. A qualitative study in the Netherlands
among healthcare providers adds lack of patient motivation and lack of awareness of lifestyle programs and
prevention initiatives among healthcare providers as barriers to service delivery [29].
The low screening rates for chronic complications of
less than 10% found in this study may be attributed to

gaps in service readiness and may result in late detection
& management of preventable complications. This is
likely to exacerbate T2DM-associated morbidity and
high healthcare costs among affected individuals. Also,
while random blood sugar is not the preferred test for
blood glucose monitoring, it was the most frequently
used test in facilities. Inability to conduct the recommended tests points to a gap in the of quality T2DM
care. Similar patterns showing low rates of performing
particularly kidney, eye and foot examinations have been
reported elsewhere [19, 28, 30, 31].
Given the structural shortfalls and inadequate processes
of care noted above, the outcomes of T2DM care were in
this study found to be poor. Suboptimal outcomes have
been reported by other studies, with the proportion of clients with controlled glucose ranging between 26.9 and
42.8% [20, 31–34]. Poorly controlled blood glucose and
BP increase the risk for both macro- and micro- vascular
complications. This may explain why over 80% of the participants in this study reported to have at least one
T2DM-related complication. The prevalence of complications from this study (84.4%) is higher than 52.0 and
59.7% reported in in China [35] and Ethiopia [36] respectively; which were also cross-sectional hospital-based surveys, but used medical records review to identify presence
of complications. Nonetheless, the studies do affirm that
diabetic neuropathy and retinopathy are common complications among patients with T2DM, as found in this
study. We recommend further investigation using more
robust techniques to ascertain actual burden of these
complications.
Taking both client and provider perspectives, this
study provides important information on three dimensions of T2DM care in a rural setting which can be used
to develop, implement and monitor quality improvement
interventions. However, the study was limited by the use
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of self-reports which may have resulted in over- or
under- estimation of some indicators. This was minimized by review of client records to verify some reports.
The assessment of BP control based on a single set of
BP readings may have resulted in under or over estimation of burden of high BP.

Conclusions
The quality of T2DM care in this rural setting is inadequate. The poor process of care coupled with inadequacies in availability of medicines and basic technologies,
training of health workers in standard diabetes care, lack
of standard guidelines and weak support system for diabetes services are key hindrances to the attainment of
desirable outcome targets and access to quality care. We
recommend overall improvement in the process of
T2DM care at all health facility levels including training
of health workers in standard T2DM care, provision of
standards for diagnosis and management of diabetes,
regular mentorship and support supervision. Also, health
facilities should be regularly and adequately stocked with
essential medicines and key diagnostic tools for T2DM
management; with well-defined information systems to
track burden of T2DM and services delivered. Operational and implementation research to identify and assess impact of quality improvement interventions most
feasible for this setting should be done.
Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/s12913-019-4535-x.
Additional file 1. Data collection forms.
Abbreviations
BP: Blood pressure; HC: Health centre; IDF: International diabetes federation;
IQR: Inter-quartile range; NCDs: Non-communicable diseases; OR: Odds ratio;
RBS: Random blood sugar; SARA: Service availability and readiness
assessment; SD: Standard deviation; T2DM: Type 2 diabetes mellitus
Acknowledgements
We thank the Field Epidemiology Training Program- School of Public Health,
Makerere University for funding this research. We thank all our study
participants whose cooperation made this work a success. We thank the field
team that collected data for this study.
Authors’ contributions
CB conceived and designed the study, developed instruments, supervised
data collection and entry, performed data analysis and interpretation, and
drafted the manuscript with subsequent revisions. FBM and RWM
participated in designing the study, supervised instrument development,
reviewed analysis and interpretation, and contributed to manuscript
revisions. PW participated in drafting of the work and contributed to
manuscript revisions. All authors have read and approved the final
manuscript.
Funding
The funding for this study was provided by the Field Epidemiology Training
Program- School of Public Health, Makerere University.
The funding body had no role in the study design, data collection, analysis
and interpretation as well as the writing of the manuscript.

Page 9 of 10

Availability of data and materials
The dataset supporting the conclusions of this article is available from the
corresponding author on reasonable request.
Ethics approval and consent to participate
Ethical approval was provided by the Higher Degree research and ethics
committee of Makerere University School of Public Health. Also, we sought
permission from the district health officers of the two study districts and the
health facility managers. Written informed consent to participate in the study
was obtained from each participant before being interviewed. All hard copy
tools and consent forms were stored by the principal investigator in secure
compartments, with limited access to unauthorized persons. The electronic
data was stored on an external hard drive and protected with use of
passwords. No personal identification data has been shared or disclosed in
any report.
Consent for publication
Not Applicable.
Competing interests
The authors declare that they have no competing interests.
Author details
Department of Health Policy, Planning and Management, Makerere
University Kampala – College of Health Sciences School of Public Health, P.O.
Box 7072, Kampala, Uganda. 2Department of Epidemiology and Biostatistics,
Makerere University Kampala – College of Health Sciences School of Public
Health, P.O. Box 7072, Kampala, Uganda.
1

Received: 15 February 2019 Accepted: 13 September 2019

References
1. Global, regional, and national age-sex-specific mortality for 282 causes of
death in 195 countries and territories, 1980–2017: a systematic analysis for
the Global Burden of Disease Study 2017. Lancet (London, England). 2018;
392(10159):1736–88. Epub 2018/11/30.
2. Cho NH, Shaw JE, Karuranga S, Huang Y, da Rocha Fernandes JD, Ohlrogge
AW, et al. IDF diabetes atlas: global estimates of diabetes prevalence for
2017 and projections for 2045. Diabetes Res Clin Pract. 2018;138:271–81
Epub 2018/03/03.
3. Atun R, Davies JI, Gale EAM, Barnighausen T, Beran D, Kengne AP, et al.
Diabetes in sub-Saharan Africa: from clinical care to health policy. Lancet
Diabetes Endocrinol. 2017;5(8):622–67 Epub 2017/07/10.
4. Bahendeka S, Wesonga R, Mutungi G, Muwonge J, Neema S, Guwatudde D.
Prevalence and correlates of diabetes mellitus in Uganda: a populationbased national survey. Tropical medicine & international health : TM & IH.
2016;21(3):405–16 Epub 2016/01/06.
5. Chiwanga FS, Njelekela MA, Diamond MB, Bajunirwe F, Guwatudde D,
Nankya-Mutyoba J, et al. Urban and rural prevalence of diabetes and prediabetes and risk factors associated with diabetes in Tanzania and Uganda
Global Health Action 2016;9(1):31440.
6. Mayega RW, Guwatudde D, Makumbi F, Nakwagala FN, Peterson S, Tomson
G, et al. Diabetes and pre-diabetes among persons aged 35 to 60 years in
eastern Uganda: prevalence and associated factors. PLoS One. 2013;8(8):
e72554 Epub 2013/08/24.
7. Whiting D, Guariguata L, Weil C, Shaw J. IDF diabetes atlas: global estimates
of the prevalence of diabetes for 2011 and 2030. Diabetes Res Clin Pract.
2011;94(3):311–21.
8. Siddarthan T, Ramaiya K, Yonga G, Mutungi G, Rabin TL, List JM, et al.
Noncommunicable diseases in East Africa: assessing the gaps in care
and identifying opportunites for improvement. Health Aff (Millwood).
2015;34(9):1506–13.
9. Nuche-Berenguer B, Kupfer LE. Readiness of sub-Saharan Africa healthcare
Systems for the new Pandemic. Diabetes: A Systematic Review Journal of
Diabetes Research. 2018;2018:12.
10. 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–e252.
11. Worswick J, Wayne SC, Bennett R, Fiander M, Mayhew A, Weir MC, et al.
Improving quality of care for persons with diabetes: an overview of

Birabwa et al. BMC Health Services Research

12.
13.
14.

15.

16.

17.

18.

19.

20.

21.
22.

23.

24.
25.
26.
27.

28.

29.

30.

31.

32.

33.

34.

35.

(2019) 19:706

systematic reviews - what does the evidence tell us? Systematic reviews.
2013;2:26 Epub 2013/05/08.
MoH-Uganda. Health sector quality improvement framework and strategic
plan 2010/11–2014/15. Kampala, Uganda: 2011.
MoH-Uganda. Health Sector Development Plan 2015/2016–2019/2020. 2015.
Schwartz JI, Guwatudde D, Nugent R, Mondo-Kiiza C. Looking at noncommunicable diseases in Uganda through a local lens: an analysis using
locally derived data. Global Health. 2014;10(77).
Katende D, Mutungi G, Baisley K, Biraro S, Ikoona E, Peck R, et al. Readiness
of Ugandan health services for the management of outpatients with
chronic diseases. Trop Med Int Health. 2015;20(10):1385–95.
Rogers HE, Akiteng AR, Mutungi G, Ettinger AS, Schwartz JI. Capacity of
Ugandan public sector health facilities to prevent and control noncommunicable diseases: an assessment based upon WHO-PEN standards.
BMC Health Serv Res. 2018;18(1):606.
Abebe Bekele TG, Amenu K, Defar A, Teklie H, Gelibo T, Taddesse M, Assefa Y,
Kebede A, Feleke Y. Service availability and readiness for diabetes care at health
facilities in Ethiopia. Ethiop J Health Dev. 2017;31(2):110-8.
Biswas T, Haider MM, Das Gupta R, Uddin J. Assessing the readiness of
health facilities for diabetes and cardiovascular services in Bangladesh: a
cross-sectional survey. BMJ Open. 2018;8(10):e022817.
Wood R, Viljoen V, Van Der Merwe L, Mash R. Quality of care for patients with
non-communicable diseases in the Dedza District, Malawi. African journal of
primary health care & family medicine. 2015;7(1). Epub 2015/08/08.
Kibirge D, Atuhe D, Sebunya R, Mwebaze R. Suboptimal glycaemic and
blood pressure control and screening for diabetic complications in adult
ambulatory diabetic patients in Uganda: a retrospective study from a
developing country. J Diab Metab Disord. 2014;13(1):40.
UBoS UBoS. The National Population and housing census 2014 - National
Analytical Report. Kampala, Uganda: 2017.
Ministry of Health. Health Sector Strategic Plan III 2010/11–2014/15.
Kampala: Ministry of Health, Uganda; 2010a. Available from: http://www.
health.go.ug/docs/HSSP_III_2010.pdf
Mayega RW, Makumbi F, Rutebemberwa E, Peterson S, Ostenson CG,
Tomson G, et al. Modifiable socio-behavioural factors associated with
overweight and hypertension among persons aged 35 to 60 years in
Eastern Uganda. PloS one. 2012;7(10):e47632.
WHO. Service Availability and Readiness Assessment (SARA): An annual
monitoring system for service delivery. Geneva, Switzerland: 2013.
IDF. Global Guideline for Type 2 Diabetes. 2012.
ADA. Standards of Medical Care in Diabetes—2014. Diabetes Care. 2014;
37(Supplement 1):S14-S80.
Graneheim U, Lundman B. Qualitative content analysis in nursing research:
concepts, procedures and measures to achieve trustworthiness. Nurse Educ
Today. 2004;24:105–12.
Simão CCAL, Costa MB, Colugnati FAB, de Paula EA, Vanelli CP, de Paula RB.
Quality of Care of Patients with Diabetes in Primary Health Services in
Southeast Brazil. Journal of environmental and public health. 2017;2017:
1709807-. Epub 2017/10/10.
Raaijmakers L, Hamers F, Martens M, Bagchus C, de Vries N, Kremers S.
Perceived facilitators and barriers in diabetes care: a qualitative study
among health care professionals in the Netherlands. BMC Fam Pract. 2013;
14:114.
Badawi D, Saleh S, Natafgi N, Mourad Y, Behbehani K. Quality of Type II
Diabetes Care in Primary Health Care Centers in Kuwait: Employment of a
Diabetes Quality Indicator Set (DQIS). PloS one. 2015;10(7).
Gudina EK, Amade ST, Tesfamichael FA, Ram R. Assessment of quality of
care given to diabetic patients at Jimma University specialized hospital
diabetes follow-up clinic, Jimma, Ethiopia. BMC Endocr Disord. 2011;11(1):19.
Azam IS, Khuwaja AK, Rafique G, White F. Assessment of quality of care for
the management of type 2 diabetes: a multicentre study from a developing
country. Qual Prim Care. 2010;18(3):207–14 Epub 2010/07/28.
Kassahun T, Eshetie T, Gesesew H. Factors associated with glycemic control
among adult patients with type 2 diabetes mellitus: a cross-sectional survey
in Ethiopia. BMC Res Notes. 2016;9(78).
Nakireka S. Prevalence and factors associated with glycemic, blood pressure
and lipid control among diabetic patients attending Mulago hospital.
Kampala: Makerere University; 2011.
Zhaolan L, Chaowei F, Weibing W, Biao X. Prevalence of chronic complications
of type 2 diabetes mellitus in outpatients - a cross-sectional hospital based
survey in urban China. Health Qual Life Outcomes. 2010;8(1):62.

Page 10 of 10

36. Abejew AA, Belay AZ, Kerie MW. Diabetic Complications among Adult
Diabetic Patients of a Tertiary Hospital in Northeast Ethiopia. Advances in
Public Health. 2015;2015(2015).

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

