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Abstract
People living with HIV (PLWH) are at increased risk for cardiovascular disease. Physical activity, exercise, and controlled diet can
mitigate this risk, yet these behaviors are understudied in sub-Saharan Africa. Our objective was to describe and compare the
meaning, value, andpatterns of physical activity, exercise, anddiet amongPLWHandolder adultswithoutHIV inUganda. Thismixed
methods, observational study included 30 adult PLWHand29adultswithoutHIVwho (a) wore an accelerometer tomeasure physical
activity; (b) had weight, height, and waist and hip circumference measured; (c) completed physical fitness measures; and (d) used
digital cameras to recordphotographs andvideosof their typical diet andphysical activities. Participantswere approximately 58 years
old and68% female. Approximately 20%ofPLWHand40%of adultswithoutHIVmetphysical activity guidelines (p. .05).Qualitative
themes included engaging in a variety of exercise, structural barriers to exercising, and typicalmeals. Older adults inUgandahave low
levels of physical activity and homogenous diets, increasing their risk for cardiovascular disease.
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Background

HIV was once a fatal disease but with the global scale
up of effective HIV antiretroviral therapy, the

prognosis for people living with HIV (PLWH) has
drastically improved over the last few decades (Auten-
rieth et al., 2018). As PLWH live approximately normal
lifespans, the health care management of PLWH
now includes long-term health goals and consideration
of risks from age-related conditions, including cardio-
vascular disease (CVD). In 2018, there were approxi-
mately 1.4 million PLWH in Uganda; all of whomwere
at increased risk of developing CVD as a result of HIV
(Feinstein et al., 2019; Shah et al., 2018). Healthy living
behaviors such as physical activity, exercise, and a
healthy daily diet canmitigate this risk (Sanchez, 2018).
Yet, in Uganda, the adherence to and drivers of these

behaviors are relatively unknown, especially among
PLWH.

PLWH in almost every region of theworld are aging and
now face increased rates of chronic health conditions as-
sociated with and exclusive of HIV, including diabetes
mellitus, CVD, respiratory disease, and hepatic diseases,
compared with those without HIV infection (Lorenc et al.,
2014; Wong et al., 2018). PLWH are particularly vulner-
able to developingCVD.Global estimates find that PLWH
are twice as likely to developCVDand thatHIV infection is
associated with a 50% increased risk of acute myocardial
infarction (Feinstein et al., 2019; Freiberg et al., 2013; Shah
etal., 2018).This increasedriskofCVDlikely results froma
combination of HIV inflammatory responses, HIV anti-
retroviral therapy, and the traditional cardiovascular risk
factors (e.g., hypertension, hyperlipidemia, smoking, poor
diet, and physical inactivity; Freiberg et al., 2013; Lloyd-
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Jones et al., 2004). Among PLWH, these risk factors are
potential targets for interventions tailored to reduce CVD
risk and could more effectively be incorporated into HIV
primary care.

To help address these risk factors, the American Heart
Association developed the “Life’s Simple 7” (Sanchez,
2018). This initiative focuses on targeting the seven most
influential CVD risk factors, including managing blood
pressure, controlling cholesterol, reducing blood sugar,
getting active, eating better, losing weight, and stopping
smoking.Among these risk factors, five canbeaddressedby
physical activity, exercise, and diet. In 2017, Feinstein et al.
(2017) examined these cardiovascular health metrics by
measuring body mass index, smoking, self-reported phys-
ical activity, healthy diet score, total cholesterol, blood
pressure, and fasting blood glucose in PLWH and those
without HIV in Uganda. They reported that PLWH had
more of these cardiovascular health metrics at ideal (or
healthier) levels compared with adults without HIV and
speculated it may be due to increased and regular primary
care access for PLWH.However, inUganda, little is known
about the drivers of these behaviors, especially among
PLWH.Asubstantiveunderstandingof themeaning, value,
and practice of physical activity, exercise, and diet intake is
important to mitigate the risk of CVD among PLWH.
Furthermore, the interpersonal, environmental, and socio-
cultural characteristics that influence physical activity, ex-
ercise, and diet intake among older PLWH in a country
striving to transition from a rural agricultural to urbanized
service economy, is likely to provide critical insights into
how to reduce cardiovascular risk among this, and similar,
populations.

Objective

The purpose of this mixedmethods studywas to describe
and compare themeaning, value, and patterns of physical
activity, exercise, and diet intake in older Ugandans living
with and without HIV and describe their impact on
physical fitness. Consistent with the socioecological
model of health, the study goal was to identify the in-
terpersonal, environmental, and sociocultural character-
istics that influence physical activity, exercise, and diet
(Bronfenbrenner, 1994; Huck et al., 2015).

Methods

Broad and complex questions lend themselves to mixed
methods. Questions looking at health outcomes influ-
enced by human behavior, such as physical activity and
diet intake, are multifaceted, which can benefit from the
humanistic and contextual approach of qualitativework

and the statistical approach of quantitative work. We
integrated quantitative and qualitative research at every
stage of the research process, from development to data
analysis to manuscript writing.

Study Design

We conducted a mixed methods, cross-sectional, ob-
servational study nested within an ongoing longitudinal
cohort study that used convenience sampling to identify
eligible participants. The parent study is a multi-year
cohort study investigating cardiovascular risk in PLWH
and persons without HIV in Uganda (Alencherry et al.,
2019). Participants in the present studywere recruited at
the time of their Year 2 visit. Participants were offered
the opportunity to participate in a mixed methods, ob-
servational study examining physical activity, exercise,
and diet intake. We incorporated photovoice, a process
of providing cameras to participants to help obtain vi-
sual data, in the qualitative portion of this study, to en-
able participants to record and reflect on their
experiences (Wang&Burris, 1997). This design allowed
the research team to combine rich, qualitative data with
the quantitative data of the overall parent study, pro-
viding insight into the lives of people living in resource-
limited settings throughmixedmethods results.All study
procedures were approved by the University Hospital,
Cleveland Medical Center Institutional Review Board
(01-14-06), the Joint Clinical Research Centre Research
Ethics Board (Uganda), and the Uganda National
Council for Science and Technology.

Sample

Participantswere consecutively sampled froma subset of
participants from the parent cohort and included 30
PLWH and 29 adults without HIV. Sample size was
based on previous experience from a prior qualitative
study to allow for data saturation on all themes (Huck
et al., 2015). Participants were consecutively sampled
from the existing cohort of the parent study until sample
size was obtained. We defined older adults as older than
45 years based on the World Health Organization
(WHO) 2016 life expectancy of 62.5 years for Uganda
(WHO, 2016). Inclusion criteria were: (a) age older than
45 years, (b) one or more CVD risk factors
(i.e., hypertension, low high-density lipoprotein choles-
terol [,40 mg/dL for men or ,50 mg/dL for women],
diabetesmellitus, smoking, or family history of coronary
heart disease) determined by chart review. Additionally,
PLWH had to have (a) a documented HIV-1 infection
prior to study entry, (b) be on a stableHIV antiretroviral

Copyright © 2020 Association of Nurses in AIDS Care. Unauthorized reproduction of this article is prohibited.

Journal of the Association of Nurses in AIDS Care Activity Pattern and Diet Among Older Ugandans 641



medication regimen for at least the last 12weeks prior to
study entry (based on chart review), (c) have a cumula-
tive duration of antiretrovirals for at least 6months (also
basedon chart review), and (d) havedocumentationof at
least one HIV-1 RNA level of#1,000 copies/mL within
6 months prior to study entry (also based on chart
review).
Potential participants were excluded if they (a) were

currently pregnant, (b) were experiencing an active un-
controlled chronic inflammatory condition, (c) were re-
ceiving chemotherapy or immunomodulating agents,
except for low-dose aspirin, (d) had history of known
coronary disease, peripheral artery disease, ischemic
stroke, or heart failure, or (e) had an estimated glomer-
ular filter rate,30mL/min/1.73m2 determined by chart
review.

Procedures and Measures

Prior to any procedures, written informed consent was
obtained from all study participants. Participants were
consented in English or Luganda by a research team
member who received a 2-day standardized training in
all study procedures (e.g., interviewing, photovoice,
sactigraphy, and physical fitness measures). Participants
received 80,000 Ugandan Shillings (approximately $22
USD) to cover transportation costs and 40,000Ugandan
Shillings (approximately $11 USD) as compensation for
their time. Data were collected between May 2017 and
September 2018. Prior to enrolling participants, re-
search staff completed a 2-day in-person training and
protocol adherence assessment to standardize all as-
sessments and ensure validity.
At the initial photovoice sub-study visit, a research

assistant interviewed each participant about their phys-
ical activity, dietary intake, socioeconomic status, and
lifestyle behaviors. Dietary intake questions involved (a)
number of meals per day, (b) food availability, (c)
cooking styles, and (d) types and quantities of food
consumed during a typical week. Physical activity
questions involved the frequency, intensity, duration,
and type of activity. Study participants had their weight,
height, waist circumference, and hip circumference
recorded using standardized procedures as per study
protocol. Physical fitness was assessed by the 6-minute
walk test (6MWT), a validated measure of physical fit-
ness in the general population and, recently, among
PLWH (Oliveira et al., 2018). The 6MWT was con-
ducted according to the American Thoracic Society
guidelines (Crapo et al., 2002) and included having the
participant rest for 15 minutes prior to starting, re-
cording vital signs, providing scripted instructions on

how to complete the test, and monitoring the partici-
pant’s symptoms during the test. Participants rested in a
chair for 10minutes prior tomeasurement of their blood
pressure, heart rate, and overall fatigue using the Borg
Perceived Exertion Scale (a 5 0.64 for VO2 max; Chen
et al., 2002). Next, participants walked as far as possible
for 6 minutes, back and forth in a 30-m-long corridor,
with the distance marked using cones, without running
or jogging. After each test, a research assistant recorded
the post-walk heart rate, fatigue/exertion levels, and the
distance covered. Total distance walked was calculated
as the sum of the number of laps (330 m) and any ad-
ditional distance in the final partial lap. Total distance
was rounded to the nearest meter. Handgrip strength
was assessed as another measure of physical fitness and
measured as the static force in kilograms that a partici-
pant’s hand could squeeze around a dynamometer.

Participants were then given an ActiGraph acceler-
ometer (Actigraph; LLC, Fort Walton Beach, FL) to
measure physical activity with instructions on proper
placement on the hip as well as proper care of the device.
Participants were instructed to wear the accelerometer
every day for 7 consecutive days. Accelerometer data
were sampled at 30 Hz, using 60-second epochs and the
normal filter to ensure all activity was ascertained and
analyzed according to best practices (Webel et al., 2019).
A research nurse described the difference between
physical activity and exercise along with providing
prompts for takingdaily photographs andvideos. Study-
provided cameras were distributed to all participants
whowere asked to take photographsor videoof physical
activity, which is the daily activities requiring bodily
movement; exercise, activity done for the purpose of
physical health or fitness (Caspersen et al., 1985), and
pictures of diet, including where, with whom, and what
people eat. Participants also received instructions for
returning the photographs or videos to the research
team. The participants were given instructions about
limiting images of other people to maintain privacy of
those who had not consented to be in the study and also
informed that all identifying features would be blurred.

Seven days later, participants returned for a second
visit with the research team. A team member reviewed
the pictures and conducted a semi-structured, digitally
recorded interview. Questions focused on probes about
how typical an activity pattern or diet was and any
contextual features that may promote or inhibit these
behaviors (please refer toDigital SupplementalMaterial,
Supplemental Digital Content 1, http://links.lww.com/
JNC/A10). Interviews were conducted in Luganda or
English, depending on participants’ preferences, by a
trained, female research assistant. The average interview
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time was 30 minutes. Interview transcripts were tran-
scribed verbatim and translated to English by a bilingual
team member (T.N.) for qualitative analysis. The tran-
scripts were then stripped of any protected health in-
formation and coded. The accelerometers were collected
and checked to ensure data were recorded for at least
four valid wear days, defined as least 10 hours of wear
time per day (Webel et al., 2019). Fifty-five participants

(93%) met these wear time criteria. Moderate-to-
vigorous physical activity was defined as activity of at
least 2,690 counts/min for a minimum of 10 consecutive
minutes (Migueles et al., 2017). ActiLife software was
used to calculate the amountof physical activity per valid
wear day using the adult cutpoints for tri-axial acceler-
ometers proposed by Sasaki et al. 2011 (Webel et al.,
2019).

Table 1. Demographics Between HIV Status and Gendera

People Living With HIV
Frequency (%)a

People Without HIV
Frequency (%)a

Female
(n 5 19)

Male
(n 5 11) p-Value

Female
(n 5 21)

Male
(n 5 8) p-Value

Mean age (years) 56.7 57.1 .875 59.3 59.5 .957

Socioeconomic indicatorsb

Own housing 15 (79) 11(100) .102 20 (95) 8 (100) .530

Own land 13 (68) 11 (100) .037 21 (100) 8 (100)

Grow produce for self or sale 10 (53) 10 (91) .032 12 (57) 6 (74) .454

Own livestock 6 (32) 7 (64) .088 5 (24) 3 (38) .591

Mean monthly income (UGX
schillings)c

682,778 3,450,000 .078 1,956,000 450,000 .278

Family goes hungry .619 .545

Often 3 (16) 1 (9) 0 (0) 0 (0)

Sometimes 3 (16) 1 (9) 2 (10) 1 (13)

Seldom 0 (0) 0 (0) 3 (14) 0 (0)

Never 11 (58) 9 (82) 15 (71) 6 (75)

Where is the cooking done .101 .657

Outside 10 (53) 2 (18) 5 (24) 3 (38)

In housebut not in separate kitchen 1 (5) 0 (0) 0 (0) 0 (0)

Kitchen 8 (42) 9 (82) 15 (71) 5 (63)

Where do you get water .277 .229

Piped into dwelling (in-home tap) 7 (37) 7 (64) 2 (10) 0 (0)

Communal tap 3 (16) 0 (0) 2 (10) 0 (0)

Open tap 2 (11) 2 (18) 15 (71) 5 (63)

Protected 3 (16) 0 (0) 1 (5) 2 (25)

Public borehole 2 (11) 2 (18) 0 (0) 0 (0)

Median distance to water source (m)d 30 (0, 175) 0 (0, 6) .426 5 (3, 15) 7.5 (5, 16) .148

aData are presented as frequency and percent unless otherwise noted.
b Participants could select all that apply.
c 20 of 49 participants reported monthly income.
dDue to data distribution, the median, 25% and 75% are presented.

Copyright © 2020 Association of Nurses in AIDS Care. Unauthorized reproduction of this article is prohibited.

Journal of the Association of Nurses in AIDS Care Activity Pattern and Diet Among Older Ugandans 643



Data Analysis

Quantitative data describing the demographic and
medical characteristics and physical activity and di-
etary patterns were analyzed using descriptive statis-
tics. Comparisons between PLWH and HIV-
uninfected persons were made using chi-square tests
for categorical variables and t-tests or for continuous
variables. Interview transcripts, digital photographs,
and videoswere entered intoDedoose, a commercially
available, secure data management program for
qualitative data (SocioCultural Research Consul-
tants, 2018). Data were analyzed using standard an-
alytic techniques for qualitative data: identification of
themes/domains, coding or classification of partici-
pants’ responses by these themes/domains performed
independently by two team members (J.H. and
C.H.W.) who have graduate-level training in quali-
tative coding, and resolution of any coding discrep-
ancies by a third team member (A.W.). Demographic
and medical data were used to describe the sample.
The qualitative data coding team used the domains of

the Social Ecological Model to inform the development
of the preliminary codes for analysis. Byrman’s coding

approach (Bryman, 2006) guided the coding process,
and after agreeing on the basic coding framework, the
coders initially coded 10% of the transcripts. This pro-
vided interpreter reliability and ensured coders became
familiar with the coding software. Codes were then ap-
plied to the transcripts, photographs, and videos in
monothematic chunks with a focus on overall ideas and
themes. Multiple codes could be applied to the same
section if appropriate. The same codebook was used for
photographs, videos, and interview transcripts. Coders
reviewed the transcript, photographs, and video to give a
context of the interview and then consecutively coded
each media source.

Inductive codes could be proposed and applied to the
data if they were agreed on by the entire coding team.
Whencodingwas complete, the codersmet to review their
codes, memos, and insights from the process. Atypical
aspects of interviews were also reviewed for consistency.
The coders used this process to identify common themes
and anomalies within the transcripts. To assure trans-
ferability, study outcomes were presented to a Commu-
nity Advisory Board in Uganda so they could offer
feedback on whether the themes resonated within the

Table 2: Health Characteristics by HIV Status and Gendera

People Living With HIV People Living Without HIV

Difference Between People Living
With HIV and Those Without HIVb

Female
(n 5 19)

Male
(n 5 11)

Female
(n 5 21)

Male
(n 5 8)

Other comorbidity (%)

Cardiovascular disease 0 (0) 1 (9) 1 (5) 0 (0) 0.98

Diabetes mellitus 3 (16) 4 (36) 7 (33) 4 (50) 0.22

Hypertension 18 (95) 9 (82) 19 (90) 6 (75) 0.65

High cholesterol 1 (5) 1 (9) 1 (5) 3 (38) 0.37

Chronic kidney disease 0 (0) 1 (9) 0 (0) 0 (0) 0.32

Tuberculosis 3 (16) 3 (27) 0 (0) 0 (0) 0.01

Median (25% and 75%) Median (25% and 75%)

Median BMI (kg/m2)c 29.5
(26.4, 32.3)

24.6
(22.7, 26.2)

31.3
(29.8, 33.9)

30.2
(26.2, 31.0)

0.02

Median waist
circumference (inches)c

96.7
(91.5, 100.5)

94.0
(85.5, 99)

97.5
(94, 104.5)

106.6
(102, 106)

0.11

Median waist-to-hip ratioc 0.89
(0.85, 0.93)

0.98
(0.93, 1.01)

0.87
(0.83, 0.90)

0.97
(0.94, 0.98)

0.26

Note. BMI5 body mass index.
a Data are presented as frequency and percent unless otherwise noted.
b Categorical variables were analyzed using chi-square tests and continuous variables were analyzed using t-tests.
c Due to data distribution, the median, 25% and 75% are presented.
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local context. A final codebook of themes, definitions,
and exemplar codes was created to aid analysis. Data
were coded and analyzed using Dedoose v 8.0.35 (Los
Angeles, CA; SocioCultural Research Consultants,
2018).Data saturationwas obtained for all themes. Study
procedures are presented consistent with the Good
Reporting of a Mixed Methods Study standards (O’Ca-
thain et al., 2008).

Results

Thirty PLWH and 29 adults without HIV were en-
rolled. On average, participants were 58 (67) years
old, female (n 5 40; 68%), owned housing (n 5 54,
92%), and owned land (n5 53; 59%). Themajority of
participants grew their own produce (n 5 38; 65%),
whereas less than half of the participants owned
livestock (n5 21; 36%; Table 1). The average BMI for
PLWH was 27.41 kg/m2 and for those without HIV
infection BMI was 32.0 kg/m2 (p , .05; Table 2).
Participants had been living withHIV on average 15.6
years, and over 90% had an undetectable HIV viral
load (n 5 27; Table 3).

There were no significant differences in rates of
comorbid chronic diseases between groups except for
tuberculosis (p , .05), and hypertension was the most
common comorbidity among all participants (Table 2).
Approximately 20% of the PLWH compared with 40%
of the HIV-negative cohort met recommended weekly
physical activity guidelines of 150 minutes of moderate
physical activity per week (p . .05; WHO, 2011). On
average, those without HIV infection engaged in similar
amounts of minutes of light physical activity and
moderate-to-vigorous physical activity compared with
those with HIV (p. .05). The 6MWT distance was also
similar between both groups (p . .05; Table 4).

Several key major themes emerged from the qualita-
tive data, including diverse types and meaning of exer-
cise, barriers to exercising, and dietary intake patterns.

Participants Engage in Diverse Types and
Meaning of Exercise

Common types of exercise observed among all partici-
pants were stretching, walking, aerobic exercise, and at-
home weights. The digital images revealed that physical
activity consisted of low-intensity activities, often activi-
ties of daily living. Yet although the activity intensity was
low, there was more physical activity due to high rates of
farming and procuring needed resources; often everyday
activities involved physical exercise such as collecting
water for the day. One male participant with HIV men-
tioned, “it had just stopped raining and I was collecting
water…because the water is deep in the tank, so I would
have tobend to collect and then straighten topour it out in
the jerry can…I personally carry two jerry cans at once to
take them inside the house. That’s another form of exer-
cise in itself; carrying two jerry cans into the house.”
Exercise, intentional activity designed to increase

physical fitness, was often done in the morning and eve-
ning at a duration of less than 15 minutes. One female
participant withHIV described motivation for exercising
in the morning, stating “my appeal to people out there is
that they shouldn’t just try but actually do physical ex-
ercises because every time you do them, you sweat.When
you sweat and go to the bathroom and bathe, you will
spend the entire day fresh.” Study participants engaged in
more outdoor physical activities (Figure 1). Gender dif-
ferences in physical activity were observed with women
engaging in more physical activity related to activities of
daily living, whereas men engaged in more intentional
exercise. Although the quantitative data suggest a trend
towardPLWHengaging in less physical activity (p5 .13),
we did not observe any differences in the qualitative data
pertaining to meaning, value, and patterns of physical
activity and exercise by HIV status.
Improving or maintaining health was the primary

reason for engaging in exercise. As illustrated by one fe-
male participant without HIV, “exercise is the best thing
you can have because you know you are making yourself

Table 3. HIV Characteristics by Gender

Female (n 5 19) Male (n5 11) All Participants (n 5 30)

Mean time sinceHIV diagnosis (years) 15.53 15.73 15.6

Median current CD41 T-cell count
(25%, 75%)

705 (498, 810) 466 (371, 537) 566 (400, 756)

Currently taking HIV antiretroviral
therapy (%)

19 (100) 11 (100) 30 (100)

Undetectable HIV viral load (%) 17 (89) 10 (91) 27 (90)
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healthy. It is a preventive thing; you get healthy, you
strengthen your heart, you lose weight and also you be-
comeveryhealthy.”Another female participantwithHIV
summed up the need to exercise and reduce sedentary
time, with “if you don’t sit, you benefit,” whereas a dif-
ferent participant expressed the importance to keep
movingwith “the position inwhich youmake your bones
used to is how they will permanently be.” A male par-
ticipant living withHIV described that when first starting
HIV antiretroviral therapy, the participant went to a
counselor who explained that “the most important thing
with HIV is having a good diet and maintaining your
body to do important things to prevent you from getting
weak.Oneof the things [the counselor] toldme is that this
virus has cells that it destroys in the body, which enables
illnesses to attack you which then leaves you unhealthy.”

Contextual Barriers to Exercise

The common exercise barriers were a lack of time,
expense, and safety concerns, which were not

specific to HIV status. Concerns of safety often
manifested as an explanation for limited outdoor
exercise. One male participant with HIV described
fear of crime as a primary reason for not exercising
outside: “Recently, I had an experience. I usually go
to my poultry and pig farm around 8:00 p.m. and
then come back at around 10:00, so while returning
home armed thugs took my phone [and] the car.”
This sentiment was echoed by others indicating
threats to safety as the reasons for not going out-
doors to exercise. Our qualitative data did not
suggest any specific barriers unique to PLWH that
would explain the differences in physical activity
observed in the actigraph data.

Typical Dietary Intake Patterns

A typical diet consisted of three meals per day where
lunch was the largest meal. Food choices were de-
termined by what was available and certain foods were
not necessarily planned for specific meals. Participants

Table 4. Physical Fitness by HIV Status and Gendera

People Living With HIV
Frequency (%)a

People Living Without HIV
Frequency (%)a Difference (p-Value) Between

People Living With HIV and
Those Without HIVb

Female
(n5 19)

Male
(n 5 11)

Female
(n5 21)

Male
(n 5 8)

Participants meeting WHO/
DHHS weekly physical activity
guidelines (%)

3 (16) 3 (27) 7 (33) 4 (50) 0.13

Median minutes of light
physical activity in the past
week (Q1, Q3)

870
(697, 1296)

728
(520, 1112)

1041
(733, 1234)

659
(465, 923)

0.629

Median minutes of moderate-
to-vigorous physical activity in
the past week (Q1, Q3)

15.4 (0, 47) 19 (0, 128) 12 (0, 43) 0 (0, 19) 0.22

Median steps per day (Q1, Q3) 4365
(2818, 7376)

5813
(5113, 7078)

4345
(3304, 7381)

3714
(3636,4964)

0.32

Distance on the 6-minwalk test
(m)

421
(397, 438)

441
(406, 488)

413
(371, 450)

463
(434, 508)

0.96

Age- and Gender-predicted
distance (m)

2504
(2342, 2539)

2673
(2510, 2772)

2380
(2316, 2472)

2713
(2531, 2780)

Female: 0.06
Male: 0.27

% achieved of predicted 6-min
walk test

37.0 (35, 40) 17.1 (15, 18) 37.7 (34, 41) 17.7 (16, 18) Female: 0.44
Male: 0.56

Median hand grip strength (kg)
(25, 75)

22.0 (18, 26) 29.0 (22, 38) 23.0 (18, 32) 35.0 (36, 31) Female: 0.22
Male: 0.58

Note. WHO 5World Health Organization; DHHS 5 US Department of Health and Human Services.
a Data are presented as frequency and percent unless otherwise noted.
b Categorical variables were analyzed using chi-square tests, and continuous variables were analyzed using t-tests.
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expressed a desire to have reason behind what they eat,
“it would be nice to have a purpose while preparing
your food; what you eat must have nutrients instead of
eating whatever you [find]” stated a male living with
HIV. The main diet was uniform and homegrown,
consisting of matoke [a type of banana] and sweet po-
tato (Figure 2). One male participant with HIV de-
scribed the food recommended for a diabetic person,
“The best food for you as a diabetic is greens, vegeta-
bles, and fish. Chicken without the skin is okay, once in
a while. Meat, I would not advise.” Most meals con-
sisted of minimal meat, although when present, it was
most often chicken or fish. Another male PLWH
explained that a counselor recommended, “to try to
have a good diet and eat on time, whichwill help reduce
side effects from the medicine.”

Data Verification

To establish credibility and transferability of the
findings, all data were presented to a local Commu-
nity Advisory Board (CAB) to elicit feedback on
whether the themes were culturally relevant. The
CAB consisted of 10 members, 80% women, all lay-
persons without training in health care, half of whom
were PLWH. A number of themes in the photographs
(with blurred faces), interviews, and quantitative data

needed further verification, including typical exer-
cise in Uganda, meals provided at work, traditional
Ugandan diets, motivations for exercising, religion
affecting diet and exercise, and the typical setting to
eat a meal. When asked whether the sample was rep-
resentative of the general population, the study staff
responded that people living in urban settings were
more willing to participate and that this sample is
representative of a wealthier Ugandan demographic.
The CAB expressed that, in general, PLWH are likely
to be more informed about their health than the gen-
eral population.
There was a discrepancy when the CAB was asked

about the participants’ answers that they engaged in
exercise to “be healthier” rather than to lose weight.
Some CAB members suggested the focus on health
benefits from exercisewas an emerging trend,whereas
others commented that weight loss for aesthetic rea-
sons was more commonly the goal, especially among
women. When asked about one participant’s state-
ment, if you “don’t sit, you benefit,” the CAB response
was the person likely meant that you need to keep
active and keep moving.
To help verify the types of physical activities typical of

this population, we showed the CAB photographs of
participants exercising. They indicated that skipping
rope is common. One CAB member expressed that they
had been told about the benefits of “skipping” since

Figure 1. Diverse types and meanings of exercise. This figure is available in color online www.janacnet.org.
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childhood. Weight-lifting was explained to be not com-
mon among women because they do not want to gain
muscle mass. Men are more likely to lift weights. Exer-
cise equipment at home was suggested to be uncommon
among the general population.
Examples of photographs of food taken by study

participants were shown to the CAB members who
agreed that these photographs represented a typical
Ugandan meal. Consistent with our data, they in-
dicated that overall people strive to incorporate a
vegetable, starch, and protein into most meals. Yet
proteins are eaten less due to cost and a common belief
thatmeat is less healthy. A common phrase used by the
CAB was “to eat health is to not eat meat.” When
asked whether people were more likely to eat fast food
(i.e., “street food”—samosas, chapatti) or traditional
Ugandan food, the response was in general, fast food
is more expensive ($3–4 for fast food compared with
$1 for local food).When asked why there were limited
pictures of meals at a table, the response was that it
likely depended on the culture and upbringing. Sitting
on a floormat is traditional and sitting anywhere there
is room, including on/in beds is not uncommon. The
CAB was asked about meals at the workplace and
indicated that food vendors were a common practice
among businesses to improve worker efficiency.
Taking time to walk to and wait for lunch offsite can
be time-consuming, so some employers prefer offering
food vendors.

Discussion

Our objectivewas to describe and compare themeaning,
value, and patterns of physical activity, exercise, and diet

in older Ugandans with and without HIV. Given the
significant and growing population of PLWH in
Uganda, understanding these factors has the potential to
affect CVD prevention in a critical low-resource setting.
If locally tailored, patient-centered CVD prevention and
treatment strategies can be identified for the PLWH in
Uganda, there is a higher likelihood of adherence to this
treatment. Our findings on the types and meaning of
physical activity, barriers to engaging in physical activity
in low-resource settings, and dietary patterns can help us
better understand cardiovascular health in this pop-
ulation, identify potential prevention methods, and help
guide future public health and nursing interventions.

Greater understanding of the meaning of physical
activity and exercise can inform the development of
programs to encourage healthy living. Our qualitative
data suggested that the participants exercised because
it can improve their health; however, the recorded
activity levels did not reflect this understanding.
Phrases such as, “if you don’t sit, you benefit” were
common in participant interviews, yet the majority of
study participants in both groups did not meet WHO/
U.S. Department of Health and Human Services
weekly physical activity guidelines. Vancampfort
et al. (2018) reviewed physical activity levels globally
among PLWH and found that approximately half of
PLWH met the physical activity guidelines of 150
minutes of moderate physical activity per week and
walked an average of 5,798 steps per day (Van-
campfort et al., 2018). These data are consistent with
our findings, suggesting that the lower levels of
physical activity among PLWH are not unique to
older Ugandans alone. There were no differences be-
tween the median minutes of light physical activity,

Figure 2. Typical dietary patterns and intake. This figure is available in color online www.janacnet.org.
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moderate-to-vigorous physical activity, or median
steps per day by HIV status. As suggested by the CAB,
this may have been due to the higher socioeconomic
status of our participants living with HIV, which has
been observed in other settings and populations
(Cascino et al., 2019; Medeiros et al., 2017). Al-
though participants performed a range of exercises,
including aerobic exercise, light exercise, strength
training, and stretching, the average duration of ex-
ercise at any given time was less than 15 minutes,
which shows that duration of activity is likely the
reason participants did not meet physical activity
guidelines. Contextually appropriate interventions
aimed at increasing the duration of this ongoing
physical activity may help to reduce cardiovascular
risk.

We explored potential barriers that could prevent in-
dividuals from being physically active, including time,
expense, and safety concerns. More participants exer-
cised outdoors despite commonly expressed concerns of
safety limiting outdoor exercise. Few participants men-
tioned using equipment during exercise, which could be
due to lack of funds to allocate toward exercise or lack of
interest in using equipment. We saw examples of par-
ticipants creating their own, inexpensive exercise
equipment. Vancampfort et al., 2018, considered pre-
dictors of dropping out of physical activity and recom-
mended that qualified exercise professionals be
incorporated as key members of the health care team.
One way to address the identified barriers could be for
nurses caring for PLWH to educate participants on ef-
fective methods for exercising when one has limited time
and to identify methods to create less expensive, home-
made exercise equipment for indoor exercising.

Many participants understood the importance of a
healthy diet but lacked diversity in their daily diet. Al-
thoughmany participants never had a familymember go
hungry, what determined their food choices was avail-
ability of food with limited meal planning. Amajority of
participants grew produce for themselves or for others
with diets consistingmainly ofmatoke and sweet potato.
Providing individuals with the necessary information
and training to grow a wider variety of produce may
increase the likelihood of people increasing variety in
their diets. Additional foods high in fiber, lean protein,
and other nutrients could reduce their cardiovascular
risk. Therewas little indication that fast food orWestern
diet foods were commonly consumed. The CAB noted
this may be due to the higher expense of fast food com-
paredwith local food. This supports interventions focused
on increasing the accessibility of a variety of high-nutrient,
local foods.

Limitations

Our study’s novel findings should be considered in the
context of some limitations. First, interviewers occasion-
ally provided education during the interview process
when a participant had limited or inaccurate health
knowledge. This education may have affected the par-
ticipants’ responses to interview questions. Additionally,
due to limited resources,wewereunable todual code each
transcript and photograph to confirm reliability of cod-
ing, which is a threat to the confirmability of findings.
Instead, we dual coded 10% of the media to ensure a
consistent coding approach was used by each member of
the study team. It would also have been helpful to have
time-stamped photographs so that we could triangulate
the accelerometer data with the pictures of diet and ac-
tivity. Instead,overall levelsof activity and the summation
of the digital photographs were used to give a detailed
picture of the context of diet and activity. Finally, the
study took place in an urban setting with potentially
higher income participants, and these data may not fully
capture the experience of more rural or lower income
Ugandans. We did not intentionally select a wealthier
Ugandan sample and, due to less than half of participants
reporting yearly income, the collective income level could
notbedetermined.However, by living inanurban setting,
this population has greater access to medical care, jobs,
and resources than the rural populations.

Conclusion

Aging with HIV is a dynamic process. A better un-
derstanding of the physical activity, exercise, and diet of
the older Ugandan population can help guide treatment
goals and plans. These results have the potential to in-
form interventions to improve chronic caremanagement
for a vulnerable segment of the Ugandan population. To
help stem the rising tide of CVDaround the globe, future
work should rigorously and richly explore these rela-
tionships in younger populations and in more geo-
graphic areas in low-resource settings.
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