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Abstract

Introduction: Recently, there has been a rise in the prevalence of obesity among people living with hu-
man immunodeficiency virus (HIV)/acquired immunodeficiency syndrome (AIDS). Obesity remains
a risk factor for other comorbid conditions. This study aimed to determine the attitude, perception,
and psychological consequences of obesity in HIV-positive adults.

Material and methods: A cross-sectional study among 412 HIV-positive adults was conducted using
an interview-administered questionnaire with validated scales to obtain data on attitude, perception,
and psychological consequences of obesity. IBM SPSS Statistics version 22.0 was applied for data ana-
lysis. Respondents’ characteristics were assessed by their anthropometric obesity status using propor-
tions, mean, and standard deviation. Prevalence and 95% confidence intervals (95% CI) of psycholo-
gical consequences of obesity were computed. Relationships between obesity and attitude, perception,
and psychological consequences of obesity were assessed using bivariate analysis and logistic regression.

Results: More than two-thirds (68.4%) of the respondents were females. The participants’ mean age was 47.4
(10.3) years. 80.6% (95% CI: 76.4-84.3) of the patients had a positive attitude and good perception (52.2%;
95% CI: 47.2-57.1) of obesity. At a 5% level of significance, obesity was associated with impaired quality
of life (adjusted odds ratio [AOR] = 1.71; 95% CI: 1.04-2.83) and cognitive restraint (AOR = 1.63; 95% CI:
1.01-2.66).

Conclusions: The prevalence of obesity and its psychological consequences among people living with
HIV in Nigeria is significantly high, while the attitudes and perceptions of obese people are sub-optimal,
creating a need for health education and interventions.
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Introduction

Current evidence suggests that obesity is the latest epi-
demic among human immunodeficiency virus (HIV)-positive
individuals on antiretroviral therapy (ART) [1-4], with its
prevalence ranging from 4.6% to 28.5% in sub-Saharan Afri-
ca (SSA) [5]. The attendant sequelae are also growing rapidly.
Beyond its cardiovascular and other physical consequences,
obesity is associated with numerous psychological repercus-
sions, including depression, emotional and behavioral dis-
orders, low self-esteem and motivational conditions, eating
disorders, impaired body image, and low quality of life [6, 7].
These disorders have detrimental effects, which contrib-
ute significantly to the morbidity of obesity in the context
of HIV. Furthermore, obesity impact individuals differen-
tially based on sex, age, and ethnicity as well as influence
health both directly and indirectly [6].

The suggested mechanisms for obesity among HIV-posi-
tive people are well-explored but inadequate, and include
ART-induced dyslipidemia and chronicinflammation [8-10],
while more conventional risk factors are increasing age,
gender, sex, diet, physical activity, and environmental as-
pects [11, 12]. Other risk factors in the HIV context include
hepatitis C virus status, substance use, alcohol, non-smoking,
ex-smoking status, duration of follow-up, and HIV trans-
mission risk group [11].

However, many of these factors are either non-modifi-
able or not easily amenable to interventions in the context
of SSA, where there is difficult dietary variety and worsening
of environment, leading to restriction of physical activities
and proliferation of environmental toxicants [11]. It is, there-
fore, vital to identify factors amenable to change, which will
positively impact obesity and its consequences. Potential fac-
tors are body weight perception and attitude. Obese people
tend to underestimate their weight and losing excessive kilo-
grams required to achieve a healthy weight, while they define
higher ideal weights compared with the general population
[1, 13]. Therefore, attitudes and perceptions may promote or
mitigate obesity and its consequences. Conversely, the desire
for weight control is not related to obesity [1]. Although in-
fluencing perception and attitudes is challenging, evidence
from other contexts (for example, type 2 diabetes mellitus)
show that even small weight reduction has a significant ef-
fect on the consequences of obesity [14]. Therefore, exploring
attitudes and perceptions is significant in the quest for con-
trolling obesity and its psychological consequences.

There is a need for comprehensive high-quality epide-
miological evidence that is appropriate for understanding
the direct burden and psychological repercussions of obesity,
relevant for advocacy and planning. While there are Nigeri-
an research examining socio-demographic characteristics
as correlates of obesity [15, 16], no recent study holistically
investigated the psychological effect of obesity in Nigeria.
Although there are studies examining the psychological
sequelae of obesity, scientific accuracy is often lacking, as
these attempts focused on specific effects per time [17, 18]
and not assessing holistic evaluations. Therefore, the current
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research might be the first to holistically investigate the psy-
chological consequences of obesity among HIV-positive in-
dividuals, while assessing the effect of attitudes and percep-
tions of obesity in Nigeria.

In addition, there is a constant need for active surveil-
lance of the growing epidemic of obesity among HIV indi-
viduals, especially the attending psychological consequences
as well as attitudinal and perceptional factors, which are rele-
vant for avoiding a potential unmitigated disaster. Our study
aimed to provide preliminary information to bridge gaps
in this area in Nigeria, and to quantitatively assess the atti-
tude, perception, and psychological consequences of obesity
as well as to explore their associations among HIV-positive
adults in Ogun State, southwest Nigeria. We hypothesized
that there is a statistically significant association between
poor attitude and perception of obesity and the prevalent
psychological consequences.

Material and methods

This was a facility-based cross-sectional study among
415 HIV-positive adults, aged 18 years and older, conducted
in two major HIV treatment centers in Ogun State, Nigeria.
The study was carried out between April 2022 and February
2023.

Setting

The study was conducted in the Ijebu-Ode axis of Ogun
State (southwestern part of Nigeria), at the State Hospital
in Jjebu Ode and the Babcock University Teaching Hospi-
tal in Ilishan. Ogun State has an estimated 100,000 people
living with HIV (PLHIV), with over 20,827 of them access-
ing care in 27 comprehensive ART sites [19, 20]. ljebu Ode
(5%) has the highest HIV prevalence rate in the State, while
HIV prevalence in Ogun State (1.6%) is higher than the na-
tional (1.4%) and southwest regional (1.2%) prevalence
rates [21].

Study size

The minimum sample size required for valid estimates was
computed using Cochrans formula, i.e., n = (z*p (1 - P))/e?) for
estimating proportions in a survey [22], assuming a 99%
confidence interval (CI), the desired level of precision of 5%,
a 25% non-response rate, and an estimated prevalence rate
of 14.3%, which is the prevalence of obesity among people
living with HIV in Nigeria [23]. Our minimum derived sam-
ple size was 435.

Eligibility criteria and study
participants
All HIV-positive adults, aged 18 years or more, access-

ing routine care at ART treatment sites in the Ijebu-Ode axis
of Ogun State for a minimum of six months, were eligible for
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inclusion. The study excluded patients, who were too ill to
respond. The research was conducted at two ART treatment
sites within the study area, while the sample size was allocat-
ed to each of them through a proportionate allocation, based
on the number of patients accessing care in each of the two
ART sites. Trained graduate assistants recruited consenting
HIV-positive adults successively during their routine clinic
visits in the study period, until the required sample size was
achieved.

Variables

The study had three broad outcome variables of interest.
The first, attitude towards obesity, assessed the thoughts and
feelings of respondents toward obese people. The second
variable of interest was the perception of obesity, evaluating
the meanings and interpretations of respondents attributed
to experiences of obesity. The last main variable of interest
was the consequences of obesity. In this case, the researchers
measured the prevalence of established sequelae of obesity
among participants, and assessed statistical differences be-
tween obese and non-obese respondents.

In addition, the study assessed the prevalence of anthro-
pometric obesity and relevant participants’ characteristics.
Anthropometric obesity was the independent variable for
obesity outcomes, while participants’ characteristics were
the study’s covariates with potential confounding status.

Data source

For data collection, an interviewer-administered ques-
tionnaire was employed, consisting of two parts: the first
part assessed participants’ characteristics and the second
measured study’s variables. The questionnaire was admin-
istered by trained graduate assistants, experienced in inter-
viewing stigma-prone population groups and in extracting
valid data sets in private rooms.

Measurement

Attitude towards obesity

The attitudes toward obese persons scale (T-ATOP) is
a 20-item questionnaire with responses ranging from -3
(“Strongly disagree”) to 3 (“Strongly agree”), assessing nega-
tive and positive attitudes toward obesity. After summing
individual scores, 60 is added to compute the final score.
The final scores range from 0 to 120, with higher scores in-
dicating positive attitudes toward obese people [24]. In this
study, participants were dichotomized into positive and
negative attitudes using 60 as the cut-off value. The instru-
ment had an excellent reliability (Cronbach’s a = 0.923).

Perception about obesity

The beliefs about obese persons scale (T-BAOP) is
an 8-item questionnaire, with responses ranging from -3

(“Strongly disagree”) to 3 (“Strongly agree”), evaluating the
extent of individuals’ beliefs on controllability of obesity.
After summing individual scores, 24 is added to compute
the final score ranging from 0 to 48, with higher scores indi-
cating stronger beliefs that obesity cannot be controlled by in-
dividuals [24]. In this study, participants we divided into good
and poor perceptions, using 24 as the cut-off value. The in-
strument had an excellent reliability (Cronbachs a = 0.911).

Psychological consequences

1. Quality of life: The obesity and weight loss quality of life
(OWLQOL) questionnaire, a culturally sensitive mea-
sure of quality of life, is a 17-item tool to estimate in-
dividual’s obesity and weight loss efforts, which it is re-
sponsive and easy to complete [25, 26]. The instrument
had a good reliability (Cronbach’s a = 0.889).

2. General well-being: The general well-being schedule
(GWB), an 18-item validated and extensively used scale,
is used in obesity research to measure the subjective feel-
ing of psychological well-being [27, 28]. GWB is a sim-
ple tool that avoids the interpretation challenges associ-
ated with physical symptoms of emotional distress [29].
The instrument had a good reliability (Cronbach’s a =
0.845).

3. Self-esteem: The Rosenberg self-esteem scale (RSE) is
a 10-item scale for assessing self-esteem by evaluating
attitude towards oneself [30, 31]. The RSE scale has ex-
cellent psychometric properties, and is extensively used
across population groups, including obese people [29, 32].
The instrument had an excellent reliability (Cronbach’s
a=0917).

4. Depression: The Beck depression inventory-II (BDI-II)
is a 21-item scale that determines the intensity and be-
havioral manifestations of depression [33]. The scale is
not biased by obesity [34], and is a widely employed as
psychometrically valid self-report measure of depres-
sion [33]. The instrument had a good reliability (Cron-
bach’s a = 0.849).

5. Perceived self-image: The body shape questionnaire
(BSQ), a 34-item self-report scale, assesses the weight
and body shape concerns by evaluating distress with
and frequency of pre-occupation with body shape and
size [32, 35]. The BSQ is easy to use, showing good
psychometric properties [32, 35]. The instrument had
a good reliability (Cronbach’s a = 0.891).

6. Hunger and food restraint: The three-factor eating ques-
tionnaire (TFEQ) is used for predicting weight loss
and monitoring treatment progress. TFEQ has good
psychometric properties, and is widely applied among
obese people [36, 37]. The TFEQ-18 measures cognitive
restraint, uncontrolled eating, and emotional eating in
obese populations [38, 39]. In this study, each domain
was dichotomized into lower and greater, using the mean
domain score as the cut-off value. The instrument had
a good reliability (Cronbach’s a = 0.879).
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7. Sleep disturbance: The Epworth sleepiness scale (ESS),
an eight-item measure of daytime sleepiness [40], is
a simple, psychometrically-valid, and widely used tool
among obese individuals who retrospectively report
dozing behavior [41, 42]. High ESS scores are signifi-
cantly correlated with obstructive sleep apnea [43].
The instrument had an excellent reliability (Cronbach’s
a=0.931).

Participants’ characteristics

Anthropometric obesity: It was assessed with the body
mass index by dividing the weight (in kilograms) by
the square of the height (in meters). Participants were then
classified as obese or non-obese according to the WHO
recommendations [44]. Trained research assistants conduct-
ed anthropometric measurements using standard methods,
with zero-error correction and daily calibrated equipment.
They measured the height to the nearest 0.1 cm while par-
ticipants were standing erect against a stadiometer without
head or footwear, hair ornament, or unbraided hair. The re-
search assistants used a sensitive digital body weight scale to
measure weight to the nearest 10 g. Participants were wear-
ing only light clothing during weight measurement.

Socio-demographic characteristics: The study assessed
age, ethnicity, religion, educational level, employment, and
marital status.

Statistical methods

For data analysis, IBM SPSS Statistics version 22.0 was
applied. First, the study derived the proportions and means
(and standard deviation) of respondents’ characteristics by
their anthropometric obesity status. Next, the prevalence
and 95% confidence intervals of psychological consequences
of obesity was calculated. We used bivariate analysis () test)
to assess the relationship between obesity and attitude, per-
ception, and psychological consequences of obesity. Finally,
the study conducted four logistic regression analyses to eval-
uate the relationship between psychological consequences
(outcome variables) and obesity (independent variable).
Regression analysis for psychological consequences, which
showed a statistically significant relationship with obesity on
bivariate analysis at a level of significance of 0.3, was per-
formed. In the regression analysis, we controlled for the at-
titude and perception of obesity and relevant participants’
socio-demographic characteristics. The level of statistical
significance was set at 5%.

Results
Respondents’ characteristics
From the 435 consenting participants recruited and

interviewed, 412 questionnaires were returned with high-
quality data, providing a response rate of 94.7%. More than
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two-thirds (68.4%) of the respondents were females, while
58.7% were married at the time of data collection. The par-
ticipants’ mean age was 47.4 years, with a standard deviation
of 10.3 years. About half (48.8%) of the patients had com-
pleted secondary education, while 30.8% declared primary
level. Table 1 shows the prevalence rate of anthropometric
obesity of 23.8% (95% CI: 19.8-28.2). A higher proportion
of females (27.7%) compared with males (15.4%) were obese
(p = 0.007), while other participants’ socio-demographic
characteristics (age, education, employment, marital status,
ethnicity, and religion) were not statistically significantly as-
sociated with obesity (p > 0.05).

Obesity-related attitude, perception,
and psychological disorders

Table 2 presents the prevalence of obesity-related at-
titudes, perceptions, and psychological disorders. Most
(80.6%; 95% CI: 76.4-84.3) of the study’s participants
scored more than 60 on the attitudes toward obese persons
scale and were, therefore, classified as having a positive
attitude towards obese individuals. Conversely, about half
(52.2%; 95% CI: 47.2-57.1) of the respondents scored more
than 24 on the beliefs about obese persons scale and were,
thus, classified as having a good perception of obese indi-
viduals.

By using the scales itemized in the methods section, it
was shown that 42% (95% CI: 37.2-46.9) of the participants
had impaired obesity-related quality of life. Only 21.6%
(95% CI: 17.7-25.9) of them presented a positive well-being,
while the others had either moderately (21.6%; 95% CI:
17.7-25.9) or severely distressed (56.8%; 95% CI: 51.9-61.6)
well-being. The prevalence of low self-esteem (3.4%; 95%
CI: 1.9-5.6), depression (2.9%; 95% CI: 1.5-5.0), and con-
cern with body shape (1.7%), were low in the study popu-
lation. The investigation of three domains of hunger and
food restraint demonstrated that 44.9% (95% CI: 40.0-49.8)
of the study cohort presented a lower cognitive restraint,
39.8% (95% CI: 35.0-44.7) reported a greater uncontrolled
eating, while 26.2% (95% CI: 22.0-30.7%) showed a greater
emotional eating. More than half (55.1%) of the respon-
dents experienced mild, moderate, or severe sleep distur-
bance.

Relationship between obesity and
obesity-related attitude, perception,
and psychological disorders

Table 3 reports the findings of bivariate analyses of the
relationships between obesity and obesity-related attitude,
perception, and psychological disorders. The ¥ test was
used to assess the relationship between categorical variables
at a level of significance of 5%. It was found that obesity was
associated with only impairment of quality of life (* = 5.33;
p = 0.021) and reduced cognitive restraint (y*> = 5.33;
p=0.021).
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Table 1. Respondents’ characteristics

Participants’ characteristics Overall Obese Non-obese ‘ x? (p-value)
Obesity, n (%)
No 314 (76.2)
Yes 98 (23.8)
Age* (years) 47.4 (10.3) 46.8 (9.4) 47.6 (10.6) 0.63 (0.531)
Sex, n (%)
Female 282 (68.4) 76 27.7 204 (72.3) 7.40 (0.007)
Male 130 (31.6) 20 (15.4 110 (76.2)
Educational level, n (%)
None completed 22 (5.3) 2(9.1) 20 (90.9) 3.94 (0.267)
Completed primary 127 (30.8) 27 (21.3) 100 (78.7)
Completed secondary 201 (48.8) 53 (26.4) 148 (73.6)
Completed tertiary 62 (15.0) 16 (25.8) 46 (74.2)
Employment, n (%)
Unemployed 126 (30.6) 28 (22.2 98 (77.8) 0.25 (0.621)
Employed 286 (69.4) 70 (24.5 216 (75.5)
Marital status, n (%)
Single, never married 15 (3.6) 3 (20.0) 12 (80.0) 1.53 (0.676)
Currently married 242 (58.7) 60 (24.8) 182 (75.2)
Separated/divorced 79 (19.2) 15 (19.0) 64 (81.0)
Widowed 76 (18.4) 20 (26.3) 56 (73.7)
Ethnicity, n (%)
Yoruba 341 (82.8) 85 (24.9) 256 (75.1) 2.55 (0.467)
Hausa 14 (3.4) 2 (14.3) 12 (85.7)
Igbo 39 (9.5) 9 (23.1) 30 (76.9)
Others 18 (4.4) 2 (11.1) 16 (88.9)
Religion, n (%)
Christianity 280 (68.0) 60 (21.4) 220 (78.6) 3.19 (0.203)
Islam 126 (30.6) 37 (29.4) 89 (70.6)
Traditional 6 (1.5) 1 (16.7) 5(83.3)
*Quantitative variable t-test.
Relationship between obesity Discussion

and obesity-related psychological
disorders

Table 4 demonstrates the findings of logistic regression
analyses evaluating the relationship between obesity and
obesity-related psychological disorders. Psychological disor-
ders with a statistically significant relationship with obesity
on bivariate analyses at a level of significance of 30% were
only considered. Therefore, the relationship of obesity with
quality of life, general well-being, cognitive restraint, and
sleep disturbance was examined. We controlled for attitudes
and perceptions toward obese persons and the participants’
socio-demographic characteristics. At the 5% level of signif-
icance, obesity was associated with impaired quality of life
(adjusted odds ratio [AOR] = 1.71; 95% CI = 1.04-2.83) and
cognitive restraint (AOR = 1.63; 95% CI = 1.01-2.66).

This cross-sectional study investigating obesity in Ogun
State, Nigeria, reveals the burden of obesity and obesity-related
psychologic disorders among PLHIV. The study demonstrates
sub-optimal attitudes and perceptions of obese people in
alow-resource setting. Obesity (BMI > 30 kg/m?) was prevalent
(23.8%), with women (27.7%) being more affected than men
(15.4%). About half of the participants demonstrated poor per-
ceptions, while only 19.4% had negative attitudes toward obese
people. While obesity-related psychological disorders, such as
distressinwell-being(78.4%),sleepdisturbance (55.1%), reduced
cognitive restraint (44.9%), impaired quality of life (42.0%),
uncontrolled eating (39.8%), and emotional eating (26.2%),
were common, other factors, such as low self-esteem (3.4%),
depression (2.9%), and concern with body shape (1.7%), were
not common. Moreover, a statistically significant relationship
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Table 2. Obesity-related attitude, perception, and psychological disorders

Study variables Prevalence 95% ClI 99% Cl

Psychological consequences

Impairment in quality of life

No 58.0 53.1-62.8 51.6-64.3

Yes 42.0 37.2-46.9 35.7-48.4
General well-being

Positive well-being (73-110) 21.6 17.7-25.9 16.6-27.3

Moderate distress (61-72) 21.6 17.7-25.9 16.6-27.3

Severe distress (0-60) 56.8 51.9-61.6 50.3-63.1
Self-esteem

Low (< 15) 3.4 1.9-5.6 1.5-6.4

Normal (15-25) 64.3 59.5-69.0 58.0-70.3

High (> 15) 323 27.8-37.0 26.5-38.5
Depression

No (0-17) 97.1 95.0-98.5 94.2-98.8

Yes (> 17) 2.9 1.5-5.0 1.2-5.8
Perceived self-image

No concern with body shape (< 80) 98.3 96.5-99.3 95.9-99.5

Mild concern with body shape (80-110) 1.5 0.5-3.1 0.4-3.8

Moderate concern with body shape (111-140) 0.2 0.0-1.3 0.0-1.8

Hunger and food restraint

Cognitive restraint

Lower (< 27.6) 44.9 40.0-49.8 38.6-51.4
Greater (> 27.6) 55.1 50.2-60.0 48.6-61.4
Uncontrolled eating
Lower (< 20.9) 60.2 55.3-65.0 53.8-66.4
Greater (> 20.9) 39.8 35.0-44.7 33.6-46.2
Emotional eating
Lower (< 12.5) 73.8 69.3-78.0 67.8-79.2
Greater (> 12.5) 26.2 22.0-30.7 20.8-32.2
Sleep disturbance
No sleep disturbance 44.9 40.0-49.8 38.6-51.4
Mild sleep disturbance 23.1 19.1-27.4 17.9-28.8
Moderate sleep disturbance 21.4 17.5-25.6 16.4-27.0
Severe sleep disturbance 10.7 7.9-14.1 7.1-15.2
Attitude towards obese persons
Negative attitude (0-60) 19.4 15.7-23.6 14.7-24.9
Positive attitude (61-120) 80.6 76.4-84.3 75.1-85.3
Perception about obese persons
Poor perception (0-24) 47.8 42.9-52.8 41.4-54.3
Good perception (25-48) 52.2 47.2-57.1 45.7-58.6

HIV & AIDS Review 2026/Volume 25/Number 1
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Table 3. Relationship between obesity and obesity-related attitude, perception, and psychological disorders (bivariate analyses)

Study variables Non-obese (%) Obese (%) 12 (p-value)
Psychological consequences
Impairment in quality of life
No 192 (61.1) 47 (48.0
5.33 (0.021)
Yes 122 (38.9) 51 (52.0)
General well-being
Positive well-being (73-110) 67 (21.3) 22 (22.4)
Moderate distress (61-72) 60 (19.1) 29 (29.6) 5.61 (0.060)
Severe distress (0-60) 187 (596) 47 (48.0)
Self-esteem
Low (< 15) 10 (3.2) 4 (4.1)
Normal (15-25) 198 (63.1) 67 (68.4) 1.40 (0.498)
High (> 15) 106 (33.8) 27 (27.6)
Depression
No (0-17) 304 (96.8) 96 (98.0)
0.35 (0.557)
Yes (> 17) 10 (3.2) 2 (2.0)
Perceived self-image
No concern with body shape (< 80) 309 (98.4) 96 (98.0)
Mild concern with body shape (80-110) 4 (1.3) (2.0 0.62 (0.735)
Moderate concern with body shape (111-140) 1(0.3)
Hunger and food restraint
Cognitive restraint
Lower (< 27.6) 150 (47.8) 35 (35.7)
4.39 (0.036)
Greater (> 27.6) 164 (52.2) 63 (64.2
Uncontrolled eating
Lower (< 20.9) 193 (61.5) 55 (56.1
0.89 (0.345)
Greater (> 20.9) 121 (38.5) 43 (43.9)
Emotional eating
Lower (< 12.5) 234 (74.5) 70 (71.4)
0.37 (0.543)
Greater (> 12.5) 80 (25.5) 28 (28.6)
Sleep disturbance
No sleep disturbance 144 (45.9) 41 (41.8)
Mild sleep disturbance 77 (24.5) 18 (18.4)
- 4.10 (0.251)
Moderate sleep disturbance 63 (20.1) 25 (25.5)
Severe sleep disturbance 30 (9.6) 14 (14.3)
Attitude towards obese persons
Negative attitude (0-50) 62 (19.7) 18 (18.4
0.09 (0.763)
Positive attitude (61-120) 252 (80.3) 80 (81.6)
Perception about obese persons
Poor perception (0-24 147 (46.8 50 (51.0
pereep : (0-24) (46.8) GLO 0.53 (0.467)
Good perception (25-48) 167 (53.2) 48 (49.0

HIV & AIDS Review 2026/Volume 25/Number 1
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Table 4. Relationship between obesity and obesity-related psychological disorders (logistic regression analyses)

Independent variables

Adjusted odds ratio (95% ClI)

QoL GWB CR SD
Obesity
No Ref. Ref. Ref. Ref.
Yes 1.71 (1.04-2.83)* 0.68 (0.42-1.10) 1.63 (1.01-2.66)* 1.10 (0.65-1.76)

Attitude towards obese persons

Negative attitude (0-60)

0.71 (0.40-1.25)

0.60 (0.35-1.04)

2.01 (1.13-3.56)*

1.20 (0.70-2.05)

Positive attitude (61-120)

Ref.

Ref.

Ref.

Ref.

Perception about obese persons

Poor perception (0-24)

2.26 (1.43-3.57)*

1.32 (0.84-2.06)

2.06 (1.32-3.20)*

0.82 (0.53-1.26)

Good perception (25-48) Ref. Ref. Ref. Ref.

Sex
Female 1.35 (0.81-2.24) 0.44 (0.26-0.72)** 1.68 (1.03-2.75)* 1.40 (0.87-2.24)
Male Ref. Ref. Ref. Ref.

Age 0.99 (0.96-1.01) 1.00 (0.98-1.02) 0.99 (0.97-1.0) 1.00 (0.98-1.03)

Educational attainment

None completed

Ref.

Ref.

Ref.

Ref.

Completed primary

0.42 (0.15-1.18)

2.34 (0.86-6.38)

1.68 (0.61-4.63)

1.40 (0.53-3.72)

Completed secondary

0.34 (0.12-0.96)*

1.64 (0.60-4.44)

1.55 (0.56-4.27)

2.10 (0.79-5.56)

Completed tertiary

0.30 (0.10-0.95)*

1.35 (0.45-4.05)

1.46 (0.48-4.46)

2.06 (0.71-6.04)

Employment
Unemployed 2.75 (1.64-4.60)** 0.80 (0.50-1.28) 0.93 (0.58-1.48) 0.88 (0.56-1.39)
Employed Ref. Ref. Ref. Ref.

Marital status

Single, never married

0.17 (0.04-0.69)*

1.32 (0.41-4.20)

1.01 (0.29-3.53)

0.87 (0.27-2.74)

Currently married

0.13 (0.03-0.59)*

1.23 (0.36-4.26)

0.93 (0.25-3.51)

0.83 (0.24-2.84)

Separated/divorced

0.22 (0.05-1.01)

1.30 (0.35-4.76)

1.04 (0.26-4.14)

1.12 (0.31-4.06)

Widowed Ref. Ref. Ref. Ref.
Ethnicity

Yoruba Ref. Ref. Ref. Ref.

Hausa 1.84 (0.56-6.034) 0.34 (0.10-1.12) 0.66 (0.20-2.18) 1.54 (0.48-4.91)

Igbo 0.69 (0.31-1.52) 0.48 (0.23-1.01) 1.72 (0.80-3.69) 1.47 (0.71-3.03)

Others 2.03 (0.68-6.04) 0.87 (0.30-2.59) 2.29 (0.77-6.77) 1,76 (0.62-4.99)
Religion

Christianity Ref. Ref. Ref. Ref.

Islam 1.27 (0.78-2.05) 0.62 (0.39-0.98) 1.15 (0.73-1.83) 1.05 (0.67-1.65)

Traditional 0.49 (0.07-3.69) 0.50 (0.08-3.00) 3.04 (0.50-18.59) 0.60 (0.10-3.55)

*p < 0.05; **p < 0.01

QoL - quality of life, GWB — general well-being, CR — cognitive restraint, SD — sleep disturbance

between obesity and impaired quality of life (AOR = 1.71) and
cognitive restraint (AOR = 1.63) was found.

There are some limitations to be acknowledged in the in-
terpretations of our findings. First, the study design was
cross-sectional and as such, causal linkages should not be
drawn between the study variables. Furthermore, apart from

obesity, all the other study variables were based on self-
report, thus the estimates are prone to bias from recall and
social desirability. Negative attitudes and poor perceptions
of obese individuals were likely underestimated because
of social desirability. For the same reason, the prevalence
of psychological disorders might have been underestimated.

HIV & AIDS Review 2026/Volume 25/Number 1



Psychological consequences of obesity

Our estimate of obesity prevalence rate among PLHIV is
similar to findings from other parts of Nigeria [45, 46] and
high-income settings [47, 48], but is higher than the pooled
prevalence in the general Nigerian population [23]. While
there is a global increase in cardiovascular risk factors, such
as obesity, the obesity-HIV co-existent features confers ac-
centuated risk for cardiometabolic disorders, including
hypertension, metabolic syndrome, type 2 diabetes melli-
tus, hypercholesterolemia, coronary heart disease, stroke,
and cancers [46, 49]. Cardiometabolic disorders contribute
to poor health outcomes in low-income settings. Govern-
ments, policy-makers, programmers managers, and other
stakeholders, must prioritize obesity among PLHIV, espe-
cially women. The focus on women is because most stud-
ies, including the current one, agree that obesity is more
prevalent among female PLHIV than men [23, 45, 46, 50].
Women tend to conserve more body fat relative to men due
to the fewer daily calorie requirement per kilogram of body
weight. Likewise, female and pregnancy hormones promote
weight gain among women [1, 51]. There is a critical need for
PLHIV-specific health awareness, promotion, and education
interventions, to be mixed with regulatory and environmen-
tal strategies mitigating obesity and its cardiovascular conse-
quences in low-resource settings, such as Nigeria.

There is a significant increase in the prevalence and
overlap in the manifestation of psychological disorders in
obesity and HIV. In obese people, the prevalence of depres-
sion, emotional and behavioral disorders, low self-esteem,
motivational challenges, eating disorders, impaired body
image, and low quality of life, have all been reported [6, 7].
PLHIV are shown to be at increased risk of psychological
dysfunctions, such as substance-use disorders, depression
and anxiety, post-traumatic stress disorder (PTSD), suicid-
al behaviors, cognitive and personality disorders, and psy-
chosis [52, 53]. It is, therefore, plausible that we found that
a huge burden of psychological disorders exists in the con-
text of significant obesity among PLHIV. This finding is
particularly relevant for low-resource settings, where pov-
erty, lack of access to healthcare, targeted interventions, and
other socio-cultural factors promoting mental disorders,
are widespread. There is a need for further high-quality evi-
dence, particularly from prospective and controlled studies,
to accurately estimate the burden of psychological disorders
due to obesity-HIV co-existence, especially in Nigeria and
other low-resource settings. Nevertheless, setting-specific
and culturally acceptable psychological interventions target-
ing PLHIV are required. Such interventions should consider
the population-specific psychologic disorders and the needs
of women. It may be essential to incorporate the interven-
tions into the HIV care as early as possible, but the strategies
should focus on enhancing PLHIV’s self-esteem, general
well-being, and quality of life.

More than half and about one-fifth of our study partici-
pants were assessed as having poor perceptions and negative
attitudes toward obese people, respectively. Although nega-
tive attitudes and poor perceptions of obesity among PLHIV
have been reported in Nepal [54], more studies exploring

this subject are required in low-resource countries. In
low-resource settings, it is difficult to mitigate some of the
well-known risk factors of obesity, including diet, physical
activity, and environment [11]. Therefore, amenable risk fac-
tors, such as perception and attitude towards obesity, which
have been found to have a significant impact [1, 13, 14], are
critical to the successful mitigation of obesity and its psy-
chological consequences. In addition to gathering further
attitude and perception data, researchers need to design and
implement setting and content-specific interventions, to im-
prove the beliefs and disposition of PLHIV toward obesity
and obese persons.

Conclusions

The prevalence of obesity and its psychological conse-
quences among PLHIV in Nigeria is significantly high, while
the attitudes and perceptions of obese people are sub-opti-
mal. Although continued research is essential to generate
further evidence, there is a critical need for the government,
policy-makers, programme managers, and other stakehold-
ers to design and implement the context, content-specific,
and culturally acceptable health education as well as psy-
chological interventions, which will improve the attitude
and perception of obesity and mitigate mental disorders
among PLHIV as soon as possible after HIV diagnosis.
Such interventions must focus particularly on women,
and improve PLHIV’s self-esteem, general well-being, and
quality of life.

Disclosures

1. Institutional review board statement: The study obtained
ethics approval from the Babcock University Health
Research and Ethics Committee (approval number:
BUHREC/647/22). All the respondents provided writ-
ten consent after obtaining comprehensive information
on the aims and processes of the study by trained grad-
uate assistants. Participation in the research was fully
voluntary, and the respondents could refuse or withdraw
participation at any stage of the study without any con-
sequences. The investigators ensured confidentiality by
de-identifying study data. The respondents were not pro-
vided with any inducement for participation, but they
received group obesity counselling after data collection.

2. Assistance with the article: None.

. Financial support and sponsorship: None.

4. Conflicts of interest: None.

[SN]

References

1. McCormick CL, Francis AM, Iliffe K, Webb H, Douch CJ, Pakia-
nathan M, et al. Increasing obesity in treated female HIV patients
from Sub-Saharan Africa: potential causes and possible targets for
intervention. Front Immunol 2014; 5: 507. DOI: 10.3389/fimmu.
2014.00507

2. Crum-Cianflone N, Roediger MP, Eberly L, Headd M, Marconi V,
Ganesan A, et al. Increasing rates of obesity among HIV-infected

HIV & AIDS Review 2026/Volume 25/Number 1



10

10.

11.

12.

13.

14.

15.

16.

17.

18.

Olabisi T. Bamidele, Chikwendu Amaike, Chimuanya Eze, Chunem Emordi, Opeoluwa Ogundipe, Austin Oguine, Olumide Abiodun

persons during the HIV epidemic. PLoS One 2010; 5: e10106. DOI:
10.1371/journal.pone.0010106.

. Crum-Cianflone N, Tejidor R, Medina S, Barahona I, Ganesan A.

Obesity among patients with HIV: the latest epidemic. AIDS Patient
Care STDS 2008; 22: 925-930.

. Savinelli S, Wrigley Kelly NE, Feeney ER, O’Shea DB, Hogan AE,

Overton ET, et al. Obesity in HIV infection: host-pathogen interac-
tion. AIDS (London) 2022; 36: 1477-1491.

. Coetzee L, Bogler L, De Neve JW, Birnighausen T, Geldsetzer P,

Vollmer S. HIV, antiretroviral therapy and non-communicable
diseases in sub-Saharan Africa: empirical evidence from 44 coun-
tries over the period 2000 to 2016. J Int AIDS Soc 2019; 22: e25364.
DOI: 10.1002/jia2.25364.

. Chu DT, Minh Nguyet N'T, Nga VT, Thai Lien NV, Vo DD, Lien N,

et al. An update on obesity: mental consequences and psychologi-
cal interventions. Diabetes Metab Syndr 2019; 13: 155-160.

. Russell-Mayhew S, McVey G, Burdick A, Ireland A. Mental health,

wellness, and childhood overweight/obesity. ] Obes 2012; 2012:
281801. DOI: 10.1155/2012/281801.

. Friis-Moller N, Ryom L, Smith C, Weber R, Reiss P, Dabis E et al.

An updated prediction model of the global risk of cardiovascular
disease in HIV-positive persons: the data-collection on adverse ef-
fects of anti-hiv drugs (D: A: D) study. Eur J Prev Cardiol 2016; 23:
214-223.

. Zha BS, Wan X, Zhang X, Zha W, Zhou J, Wabitsch M, et al.

HIV protease inhibitors disrupt lipid metabolism by activating
endoplasmic reticulum stress and inhibiting autophagy activity
in adipocytes. PLoS One 2013; 8: €59514. DOI: 10.1371/journal.
pone.0059514.

Duprez DA, Neuhaus J, Kuller LH, Tracy R, Belloso W, De Wit S,
etal. Inflammation, coagulation and cardiovascular disease in HIV-
infectedindividuals. PLoSOne2012;7:e44454.DOI:10.1371/journal.
pone.0044454.

Obry-Roguet V, Brégigeon S, Cano CE, Lions C, Zaegel-Faucher O,
Laroche H, et al. Risk factors associated with overweight and obe-
sity in HIV-infected people: aging, behavioural factors but not
cART in a cross-sectional study. Medicine (Baltimore) 2018; 97:
€10956. DOI: 10.1097/MD.0000000000010956.

Bakal DR, Coelho LE, Luz PM, Clark JL, De Boni RB, Cardoso SW,
et al. Obesity following ART initiation is common and influenced
by both traditional and HIV-/ART-specific risk factors. ] Antimi-
crob Chemother 2018; 73: 2177-2185.

Hurley E, Coutsoudis A, Knight S, Loots E, Esterhuizen T, Giddy J.
Weight evolution and perceptions of adults living with HIV fol-
lowing initiation of antiretroviral therapy in a South African urban
setting. South Afr Med ] 2011; 101: 645-650.

Petersen KE Dufour S, Befroy D, Lehrke M, Hendler RE, Shulman GI.
Reversal of nonalcoholic hepatic steatosis, hepatic insulin resistan-
ce, and hyperglycemia by moderate weight reduction in patients
with type 2 diabetes. Diabetes 2005; 54: 603-608.

Tagbo SO, Abebe D, Oguoma VM. Overweight and obesity among
non-pregnant women of reproductive age in Nigeria: findings from
the 2008-2018 Nigerian Demographic and Health Survey. Public
Health 2021; 198: 348-357.

Okoh M. Socio-demographic correlates of overweight and obesity
among women of reproductive age in Nigeria. Afr ] Reprod Health
2013; 17: 66-76.

Ojiegbe 1. Impacts of obesity on the health of women of child-
bearing age: a call for action. Int ] Med Biomed Res 2016; 5: 19-27.
Ajayi Y. Knowledge of risk factors and health implications of obesi-
ty among women of reproductive age in Ibadan South-West Local
Government Area, Nigeria. A dissertation in the Department of
Health Promotion & Education submitted to the Faculty of Public
Health, College of Medicine, in partial fulfillment of the require-
ments for the degree of masters of public health of the University
of Ibadan, 2014.

HIV & AIDS Review 2026/Volume 25/Number 1

19.

20.

21.

22.
23.

24.

25.

26.

27.

28.

29.

30.

31.
32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Moses P. Over 20,827 living with HIV in Ogun Abeokuta: Daily
Trust; 2020. Available at: https://dailytrust.com/over-20827-living-
with-hiv-in-ogun.

Kayode-Adedeji D. 100,000 Ogun residents live with HIV - Health
Commissioner Nigeria: Premium Times; 2016. Available at: https://
www.premiumtimesng.com/regional/ssouth-west/196929-100000-
ogun-residents-live-with-hiv-health-commissioner.html.
Muhammed OT, Akpa OM, Atilola GO, Komolafe IOO. Seropreva-
lence of HIV/AIDS and HIV risk factors among prison inmates in
Ogun State, Nigeria. HIV AIDS Rev 2012; 11: 25-30.

Cochran W. Sampling techniques. New York: Wiley; 1985.
Adeloye D, Ige-Elegbede JO, Ezejimofor M, Owolabi EO, Ezeigwe N,
Omoyele C, et al. Estimating the prevalence of overweight and obe-
sity in Nigeria in 2020: a systematic review and meta-analysis. Ann
Med 2021; 53: 495-507.

Dedeli O, Fadiloglu C. Development and Evaluation of the Health
Belief Model Scale in Obesity. TAF Preventive Medicine Bulletin
20115 10.

Beechy L, Galpern J, Petrone A, Das SK. Assessment tools in obesi-
ty — psychological measures, diet, activity, and body composition.
Physiol Behav 2012; 107: 154-171.

Patrick DL, Bushnell DM, Rothman M. Performance of two self-
report measures for evaluating obesity and weight loss. Obes Res
2004; 12: 48-57.

Taylor JE, Poston WC 2nd, Haddock CK, Blackburn G, Heber D,
Heymsfield S, et al. Psychometric characteristics of the general well-
being schedule (GWB) with African-American women. Qual Life
Res 2003; 12: 31-39.

Leonardson GR, Daniels MC, Ness FK, Kemper E, Mihura JL,
Koplin BA, et al. Validity and reliability of the general well-being
schedule with northern plains American Indians diagnosed with
type 2 diabetes mellitus. Psychol Rep 2003; 93: 49-58.

Jeor SS. Obesity assessment: tools, methods, interpretations. Jones
& Bartlett Learning; 1997.

Rosenberg M. Society and the adolescent self-image. Princeton, NJ:
Princeton University Press; 1965.

Rosenberg M. Conceiving the self. R.E. Krieger; 1986.

White MA, Masheb RM, Rothschild BS, Grilo CM. The prognostic
significance of regular binge eating in extremely obese gastric by-
pass patients: 12-month postoperative outcomes. J Clin Psychiatry
2006; 67: 1928-1935.

Beck A, Steer R, Brown G. Beck Depression Inventory-II, manual.
San Antonio, TX; 1996.

Wadden TA, Phelan S. Assessment of quality of life in obese indivi-
duals. Obes Res 2002; 10 Suppl 1: 50S-57S. DOI: 10.1038/0by.2002.190.
Cooper PJ, Taylor MJ, Cooper Z, Fairburn CG. The development
and validation of the Body Shape Questionnaire. Int J Eating Di-
sord 1987; 6: 485-494.

Stunkard A, Waterland R. The three-factor eating questionnaire
- eating inventory. Obesity Assessment: Tools, Methods, Interpreta-
tion 1997, 343-351.

Bryant EJ, King N, Blundell JE. Disinhibition: its effects on appetite
and weight regulation. Obes Rev 2008; 9: 409-419.

Kerinen AM, Savolainen M]J, Reponen AH, Kujari ML, Linde-
man SM, Bloigu RS, et al. The effect of eating behaviour on weight
loss and maintenance during a lifestyle intervention. Prevent Med
2009; 49: 32-38.

Keskitalo K, Tuorila H, Spector TD, Cherkas LF, Knaapila A, Kap-
rio J, et al. The Three-Factor Eating Questionnaire, body mass index,
and responses to sweet and salty fatty foods: a twin study of genetic
and environmental associations. Am J Clin Nutr 2008; 88: 263-271.
Johns MW. A new method for measuring daytime sleepiness:
the Epworth sleepiness scale. Sleep 1991; 14: 540-545.

Serafini FM, Anderson WM, Rosemurgy AS, Srait T, Murr MM.
Clinical predictors of sleep apnea in patients undergoing bariatric
surgery. Obes Surg 2001; 11: 28-31.



Psychological consequences of obesity

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Dixon JB, Dixon ME, Anderson ML, Schachter L, O’Brien PE. Day-
time sleepiness in the obese: not as simple as obstructive sleep ap-
nea. Obesity 2007; 15: 2504-2511.

Johns MW. Sleepiness in different situations measured by the
Epworth Sleepiness Scale. Sleep 1994; 17: 703-710.

WHO. Obesity and Overweight, Key facts. Geneva: World Health
Organization; 2021. Available at: https://www.who.int/news-room/
fact-sheets/detail/obesity-and-overweight (Accessed: 09.06.2021).
Anyabolu EN. BMI and risk factors of underweight and obesity in
HIV subjects in Eastern Nigeria. World J AIDS 2016; 6: 8-15.
Okeke OO, Ogunfowokan O, Moses LA, Umoru DD. Overweight
and obesity among HIV-infected patients in a West African popu-
lation. Int ] Med Biomed Res 2017; 6: 65-73.

de Aatjo Mariz C, de Fatima P Militdo de Albuquerque M, Arraes
de Alencar Ximenes R, de Melo HRL, Bandeira F, Gelenske Braga E
Oliveira T, et al. Body mass index in individuals with HIV infection
and factors associated with thinness and overweight/obesity. Cad
Saude Publica 2011; 27: 1997-2008.

Tate T, Willig AL, Willig JH, Raper JL, Moneyham L, Kempf MC,
et al. HIV infection and obesity: where did all the wasting go?
Antivir Ther 2012; 17: 1281-1289.

Forouzanfar MH, Afshin A, Alexander LT, Anderson HR, Bhutta ZA,
Biryukov S, et al. Global, regional, and national comparative risk
assessment of 79 behavioural, environmental and occupational,
and metabolic risks or clusters of risks, 1990-2015: a systematic
analysis for the Global Burden of Disease Study 2015. Lancet 2016;
388:1659-1724.

Dakum P, Avong YK, Okuma J, Sorungbe T, Jatau B, Nedmbi N,
et al. Prevalence and risk factors for obesity among elderly patients
living with HIV/AIDS in a low-resource setting. Medicine 2021;
100: €25399. DOI: 10.1097/MD.0000000000025399.
Jones-Johnson G, Johnson WR, Frishman N. Race and gender dif-
ferences in obesity and disease. Sociology Mind 2014; 4: 233-241.
Gooden TE, Gardner M, Wang J, Chandan JS, Beane A, Hanif-
fa R, et al. The risk of mental illness in people living with HIV in
the UK: a propensity score-matched cohort study. Lancet HIV 2022;
9: el172-e181. DOI: 10.1016/52352-3018(21)00319-2.

Akhter MS. HIV: a psychological consequence. Int ] Indian Psychol
2015; 3: 61-68.

Shrestha S, Asthanee S, Karmacharya BM, Subedi S, Koju R. Per-
ception of obesity and overweight among adults living in subur-
ban Nepal: a qualitative study. BMJ Open 2021; 11: e043719. DOI:
10.1136/bmjopen-2020-043719.

11

HIV & AIDS Review 2026/Volume 25/Number 1



