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Abstract
Background: Non-communicable diseases (NCDs) are an increasing global concern, with morbidity and mortality
largely occurring in low- and middle-income settings. We established the prospective Rural Uganda NonCommunicable Disease (RUNCD) cohort to longitudinally characterize the NCD prevalence, progression, and
complications in rural Africa.
Methods: We conducted a population-based census for NCD research. We systematically enrolled adults in each
household among three sub-counties of the larger Nakaseke Health district and collected baseline demographic,
health status, and self-reported chronic disease information. We present our data on self-reported chronic disease,
as stratified by age, sex, educational attainment, and sub-county.
Results: A total of 16,694 adults were surveyed with 10,563 (63%) respondents enrolled in the self-reported study.
Average age was 37.8 years (SD = 16.5) and 45% (7481) were male. Among self-reported diseases, hypertension
(HTN) was most prevalent (6.3%). 1.1% of participants reported a diagnosis of diabetes, 1.1% asthma, 0.7% COPD,
and 0.4% kidney disease. 2.4% of the population described more than one NCD. Self-reported HTN was significantly
higher in the peri-urban subcounty than in the other two rural sub-counties (p < 0.001); diagnoses for all other
diseases did not differ significantly between sub-counties. Odds for self-reported HTN increased significantly with
age (OR = 1.87 per 10 years of age, 95% CI 1.78–1.96). Male sex was associated with lower odds of reporting asthma
(OR = 0.53, 95% CI 0.34–0.82) or HTN (OR = 0.31, 95% CI 0.26–0.40).
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Conclusions: The RUNCD will establish one of the largest NCD patient cohorts in rural Africa. First analysis
highlights the feasibility of systematically enrolling large numbers of adults living in a rural Ugandan district. In
addition, our study demonstrates low levels of self-reported NCDs compared to the nation-wide established levels,
emphasizing the need to better educate, characterize, and care for the majority of rural communities.
Keywords: Non-communicable diseases, Rural, Low- and middle-income countries

Background
The global prevalence of non-communicable diseases
(NCDs) has risen over the past decade, especially in lowand middle-income countries (LMICs). As the global
population ages, the total number of people affected by
NCDs in LMICs will increase even further. The most
prevalent NCDs in these settings include cardiovascular
diseases, cancers, chronic respiratory diseases, type 2
diabetes mellitus (DM), and chronic kidney disease
(CKD) [1, 2]. Many of these NCDs share a set of modifiable risk factors, such as tobacco use, obesity, poor diet,
physical inactivity, and alcohol abuse [1]. Alongside
rapid globalization and urbanization across LMIC
settings these risk factors have become more prevalent,
resulting in a dual burden of infectious and noncommunicable diseases [1]. Furthermore, the current
COVID-19 pandemic has illustrated that concomitant
NCDs are the major risk factor for severe infectiousdisease morbidity and mortality [3]. Therefore, it is not
surprising that 85% of premature deaths related to
NCDs occur in LMICs [4].
Although global burden of disease estimates exist for
the prevalence of NCDs in LMIC settings, a number of
these estimates are based on single-site studies [5]. In
Uganda, a range of estimates regarding the NCD prevalence exists solely from/based on population-based surveys. A recent survey utilizing the WHO STEPS tool
across Uganda demonstrated a 26.4% prevalence for
hypertension (HTN), particularly in central Uganda at
28.5% [6]. A similar survey concerning DM demonstrated a prevalence of 1.4% [7]. Although no national
estimates exist for chronic respiratory disease, previous
estimates for chronic obstructive pulmonary disease
(COPD) have ranged from 1.5% in urban areas to 16.2%
in a rural setting [8, 9]. Asthma prevalence estimates
range from 9.7% in urban settings to 4.4% in rural settings [10]. A population-based study in Uganda demonstrated high levels of early-stage kidney disease, which
does not appear to be driven by the traditional risk factors [11].
Multimorbidity or NCD management strategies require prospective, longitudinal data. For instance, prospective cohort studies on communicable diseases in
Uganda have substantially advanced our knowledge
about HIV-AIDS and have made major contributions to
improve the care and management of affected patients

[12, 13]. Following this model, we propose to establish
The Rural Uganda Non-Communicable Disease study
(RUNCD) as a longitudinal cohort of individuals with
NCDs. Our long-term goals are to improve our understanding of NCDs, identify risk factors for progression,
develop predictive models to classify high-risk subgroups, and build a platform for collaborating researchers to jointly conduct preventive therapies and
future treatment trials. In addition, we believe that such
a study can serve as a major educational tool for the national and international academic community to improve the care for patients with NCD. We present the
RUNCD baseline data concerning population demographics, self-reported disease, and risk factors.

Methods
Study design, setting, and data collection

A population census in three sub-counties of the larger
Nakaseke Health District was performed as a baseline to
develop a prospective observational RUNCD study site
to characterize the manifestation, progression, and complications of NCDs in rural Africa. The three subcounties of Kasangombe, Nakaseke, and Nakaseke Town
Council were purposively selected for the study based on
their differing degrees of urbanization and age distribution (Fig. 1). Nakaseke Town Council had the highest
rate of urbanization with 309 persons/km2, followed by
Kasangombe (194 persons/km2), and Nakaseke (175 persons/km2) sub-counties [14].
Between 2016 and 2017, trained fieldworkers and
community health workers (CHWs) went door-to-door
and administered a household census among all adults
above age 18 years in each of the three sub-counties.
Heads of household were surveyed to provide sociodemographic information on behalf of all adults living in
the household, and all adults present in the house at the
time of sampling received self-reported chronic disease
questionnaires for HTN, DM, asthma, COPD, and CKD
(Supplement).
Stakeholder engagement

Local Nakaseke district authorities as well as the Mulago
Research Ethics Committee and the Uganda National
Council for Health, Science, and Technology approved
the study protocol (SS 4283). Simplified versions of the
study protocol were discussed and shared with the local
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Fig. 1 Selected sub-districts of Nakaseke. The highlighted areas represent Nakaseke Sub-county (left), Nakaseke Town Council (center), and
Kasangombe Sub-county (right). The flow chart demonstrates the number of respondents included in the study. (Designed by Helmut Kraus,
permission obtained)

council chairpersons, the District Health Officer, and the
Resident District Commissioner. Other stakeholders
from lower level health units were also informed about
the study through a series of community engagement
meetings. A community advisory committee was set up
to ensure continuous involvement in the project and assist with the generation of locally relevant research questions on NCDs. CHWs, assigned to villages within the
study area, were trained in research and electronic data
capture.
CHW training and baseline survey

We held a three-day training for the CHWs aimed at
equipping CHWs with basic knowledge on NCDs and
research skills. The training followed our two-day modular curriculum developed in conjunction with the Ugandan Ministry of Health. The training equipped the
CHWs with skills in detection and referral of NCDs and
health promotion. CHWs accompanied field workers to
households to assess self-reported estimates of HTN,
DM, asthma, COPD, and kidney disease. Each was defined by a positive response to the question: “Have you
ever been diagnosed with any of the following health
conditions?” Standard questions developed for each of
the chronic diseases under study were administered according to the disease of interest [9].

Data management

In partnership with the Uganda Bureau of National Statistics, enumerated areas including villages and individual dwellings were mapped and individuals living within
households were assigned unique anonymous identification numbers. These identifiers will be retained throughout the study and will be linked throughout the different
studies to other collected data, including laboratory tests.
Data were captured at the time of the interview utilizing
tablet computers programmed with Research Electronic
Data Capture (REDCap; Vanderbilt University, Nashville,
USA).
Biostatistical methods

Demographic factors were compared between subcounties by ANOVA for continuous variables or chisquared tests for dichotomous variables. For each
chronic disease, a prevalence and 95% confidence interval (CI) were generated. Risk factors for chronic disease
in this region were analyzed by performing multivariable
logistic regression. The chronic disease of interest was
modeled as the outcome, while age, sex, educational attainment, and sub-county were included as risk factors.
Next, we tested interactions by age and sex to see if the
risks differed between males and females of varying ages.
All analyses were performed in STATA version 13
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(StataCorp, College Station, USA) and R (www.r-project.
org).

Results

burden, particularly for DM, HTN, and multiple NCDs.
In Nakaseke and Kasangombe sub-county the selfreported chronic disease burden was highest in the 75+
year-old age group (Table 2).

Baseline characteristics

The census captured data on 16,694 participants from
Kasangombe, Nakaseke sub-county, and Nakaseke Town
Council. A total of 135 participants declined to consent
and the overall response rate of the census among heads
of household was 99.2%. A further 287 were excluded
due to incomplete basic demographic data, resulting in
16,272 participants included in the final census. For the
analysis of self-reported chronic disease prevalence, 5709
were not included due to not being present at the time
of the interview, leaving a sample of 10,563 as summarized in Fig. 1. Of those included in the initial analysis,
43.1% (n = 7006) resided in Nakaseke sub-county, 13.1%
(n = 2128) resided in Nakaseke Town Council, and
43.9% (n = 7138) resided in Kasangombe. Overall, 45.3%
were male and the average age of participants was 37.8
years (Table 1, Fig. 2). The majority of participants had
completed primary or less education (66.0%. n = 10,995)
and reported being employed at the time of the interview (70.1%, n = 11,376). Total household size was 5.1
(SD = 3) people on average.
Of the 10,563 included in the analysis of chronic disease, HTN was the most frequently reported 6.3% (n =
659) (Tables 2 & 3, Supplement Fig. 1). However, the
self-reported prevalence of HTN differed significantly
between the sub-counties (p < 0.001), being highest in
Nakaseke Town Council at 8.5% (n = 118), followed by
Kasangombe at 6.8% (n = 298), and Nakaseke sub-county
at 5.2% (n = 243). About 1.1% (n = 116) of participants
reported diagnosis of DM, 1.1% (n = 116) asthma, 0.7%
(n = 77) COPD, and 0.4% (n = 41) kidney disease. About
2.4% (n = 256) of the population reported more than one
NCD. The self-reported prevalence of DM, asthma,
COPD, and kidney disease was not significantly different
among the three sub-counties.
In Nakaseke Town Council, the 60- to 75-year-old age
group had the highest self-reported chronic disease

Risk factors of self-reported NCDs

We next determined odds ratios describing associations
between total household size, education, sex, and age
with HTN, DM, asthma, COPD, and kidney disease
(Fig. 3). Odds ratios for self-reporting any of the diseases
under consideration did not change with household size
or education level but increased significantly with increasing age. Older age was most strongly associated
with self-reported HTN (OR = 1.87 per 10 years of age,
95% CI 1.78–1.96). Male sex was associated with lower
odds of reporting HTN (OR = 0.31, 95% CI 0.26–0.40)
or asthma (OR = 0.53, 95% CI 0.34–0.82). Moreover, we
examined the effect modification of gender on age. No
interactions were found between age and sex for HTN,
DM, COPD, or kidney disease. However, we did find a
positive effect for increasing age and male sex among
those with self-reported asthma (OR = 1.32, 95% CI
1.06–1.66). This indicates that the odds of self-reported
asthma increase more quickly among men as age
increases.

Discussion
We present baseline census data for the RUNCD with
the aim of developing a cohort of longitudinal studies to
address gaps in knowledge, literacy, and care concerning
NCDs in LMICs [1]. We found a high association between older age and self-reported HTN consistent with
previous studies conducted in Uganda [6, 7, 15]. Selfreported prevalence of HTN was lower in men
compared to women, which may reflect increased health
seeking behavior and improved awareness among
women rather than underlying gender differences in the
prevalence of HTN. Self-reported HTN and DM was associated with older age similar to previous self-reported
data, yet much lower as compared with national estimates [6, 7, 16]. We found the odds of self-reported

Table 1 Sociodemographic characteristics of the census from the sampled sub-counties
Nakaseke

Nakaseke Town Council

Kasangombe

Total

Percent of Population (n)

43.1% (7006)

13.1% (2128)

43.9% (7138)

16,272

Mean Age (SD)

38.3 (16.7)

35.3 (15.3)

38.1 (16.6)

37.8 (16.5)

p-value
< 0.001

Male Sex (n)

45.1% (3206)

39.5% (855)

47.1% (3420)

45.3% (7481)

< 0.001

Mean Household Size (SD)

5.0 (3.0)

4.7 (3.2)

5.3 (3.0)

5.1 (3.0)

< 0.001

71.3% (5098)

50.5% (1105)

65.6% (4792)

66.0% (10,995)

< 0.001

66.5% (4643)

75.8% (1604)

71.9% (5129)

70.1% (11,376)

< 0.001

Education
Primary or Less (n)
Employment Status
Currently Employed (n)
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Fig. 2 Demographics of sub-counties in Nakaseke. The distribution of female respondents and male respondents in Nakaseke, Nakaseke Town
Council, and Kasangombe stratified by age groups

asthma to increase more quickly among men as age increases but not with education level or household size.
A range of risk factors for asthma has been described in
LMIC settings, predominantly in urban areas. The trend
we observed may, therefore, be the result of a combination of risk factors including increased ambient air pollution in urban environments, specific allergens, poor
sanitation, and adoption of westernized lifestyle, all of
which are associated with an increased inflammatory response [10]. The prevalence of self-reported kidney disease was very low (< 1%) in comparison to previously
established Ugandan estimates [11]. Kidney disease has
long been recognized as a silent epidemic [16, 17]. While
several multinational kidney disease studies have been

established in high income countries, none has included
an African cohort [18]. As kidney disease requires formal laboratory testing for diagnosis, the low prevalence
in our study likely represents an underdiagnosis of kidney disease in the setting of insufficient disease awareness and limited access to laboratory testing in these
rural communities. This highlights the need to direct
our capacity-building focus to these areas.
Our study has several strengths. First, we demonstrate
the feasibility of using a CHW-approach to systematically
capture residents in rural area of Uganda. CHWs in
Uganda are part of the national health system and liaise between the Ministry of Health on national health programs,
as well as local and regional hospitals to facilitate care [19].

Table 2 Prevalence of self-reported disease by sub-county
p-value

Nakaseke

Nakaseke Town Council

Kasangombe

Total

44.7% (4722)

13.3% (1401)

42.0 (4440)

10,563

Hypertension

5.2% (243)

8.5% (118)

6.8% (298)

6.3% (659)

< 0.001

Diabetes Mellitus

1.0% (45)

1.2% (16)

1.3% (55)

1.1% (116)

0.40

Percent of Respondents (n)
Disease Prevalence: % (n)

Asthma

0.9% (40)

1.1% (15)

1.4% (61)

1.1% (116)

0.05

COPD

0.6% (28)

0.5% (7)

1.0% (42)

0.7% (77)

0.08

Kidney Disease

0.3% (14)

0.4% (6)

0.5% (21)

0.4% (41)

0.37

Multimorbidity

1.5% (72)

4.3% (60)

2.8% (124)

2.4% (256)

< 0.001
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Table 3 In-sample versus out-of-sample characteristics
Included

Excluded

Percent of Population (n)

63.3% (10,563)

36.7% (6131)

Mean Age (SD)

39.2 (17.1)

35.1 (15.1)

p-value
< 0.001

Male Sex (n)

36.3% (3829)

61.1% (3670)

< 0.001

Mean Household Size (SD)

4.7 (2.9)

5.9 (3.1)

< 0.001

70.3% (7392)

62.5% (3630)

< 0.001

31.8% (3347)

27.1% (1646)

< 0.001

Education
Primary or less (n)
Employment Status
Currently Employed (n)

While this position has previously been voluntary the
Ugandan Ministry of Health has implemented a payment
structure for CHWs.
The response rate of 99.2% is extremely high, which
supports that CHWs may be ideally suited to be involved in research studies given the trust they receive in
their community. Second, we assessed a range of selfreported NCDs in this population, with analysis of risk
factors across diseases and multimorbidity. Third our
sampling captured a younger overall population, similar
to other census studies in rural Uganda [20]. Studies
specific to rural areas are necessary to improve understanding of disease-burden and risk factors in these
largely underserved areas.
Our study also has several potential shortcomings.
First, we were only able to collect self-reported data on
NCDs among 63% of respondents. Non-participation

can skew the findings towards individuals who work
and/or are unable to seek healthcare more readily
thereby resulting in lower prevalence estimates. The described prevalence of self-reported disease is dependent
on access to diagnostic equipment and health professionals, both of which are limited in rural Uganda. Diagnosis of NCDs is additionally limited by lack of records
to verify diagnosis as well as recall bias among participants. Additionally, while overall lower, the prevalence
of self-reported HTN was higher compared to DM,
which could be a result of more accessible diagnostic
equipment of knowledge of HTN. Second, self-reported
disease is a proxy for health seeking behaviors, which are
gender and age dependent [21]. Third, given the scope
of this census, we were limited in the ability to fully assess risk factors for disease. Longitudinal studies assessing population-attributable risk require additional
baseline assessments of traditional risk factors (e.g. tobacco, diet, alcohol). Further studies require detailed exposure history, and activity and diet as well as
anthropometric measurements such as BMI, which have
been shown to be associated with DM and HTN.
Future directions

In resource limited settings, CHWs have been demonstrated to effectively increase the uptake of services for
the prevention and management of NCDs and improve
disease control through a patient-centered approach [1,
19, 22]. However, the basis for implementing an integrated approach to managing NCDs is an assessment of

Fig. 3 Association between risk factors (y-axis) and self-reported disease. Diamonds represent adjusted odds ratios with corresponding 95% CIs
shown as error bars
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local disease prevalence through epidemiological research. We plan to use the RUNCD to create a platform
for the characterization of NCDs in Sub-Saharan Africa
to achieve four principal goals:
1. Characterize the prevalence of NCDs in a defined
cohort of inhabitants who live in a rural area of
Uganda using a CHW-approach. We will evaluate
the accordance of self-reported disease status with
confirmatory testing in order to elucidate factors
associated with disease awareness and access to care
while adjusting for confounders (i.e. age, sex,
cigarette smoking, body mass index, secondary
education).
2. Assess traditional and nontraditional risk factors
associated with NCDs in rural Uganda.
Nontraditional NCD risk factors are defined as
factors that have not yet been well studied but may
have a higher relevance in the Sub-Saharan setting,
in contrast to well established factors such as
tobacco, obesity and diet. We will utilize the WHO
STEPS across a subset of participants to assess
traditional risk factors.
3. Assess the implementation of comprehensive
CHW-facilitated NCD management strategies in
Nakaseke using CHWs currently incorporated
within the Ugandan Ministry of Health’s (MOH)
mission to deliver care in rural settings. Using a
referral system, the patients will also be followed by
physicians and nurses assigned to the designated
villages.
4. Provide information on the diagnosis, knowledge,
and effectiveness of NCD management in LICs that
allows the formulation of hypotheses for targeted
interventional trials that focus on reducing the
burden and mortality related to NCDs.

Conclusion
There is an urgent need to improve education and diagnostic capabilities among rural communities of Uganda
and elsewhere for the prevention, early diagnosis, and
effective management of NCDs. Therefore, we have
established the RUNCD study that utilizes observational
epidemiology to address research questions regarding
the etiology, prognosis, health service utilization, and
role of CHWs in improving the quality of life among patients with NCDs.
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