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Background: Intensive access to antiretroviral therapy improved the prognosis of HIV. As
aresult, anon-communicable disease risk marker known as metabolic syndrome (MS) has emerged.
It is a public health issue in sub-Saharan Africa including Ethiopia. However, there is little literature
on predictors of MS among people living with HIV (PLHIVs) in the study area context.
Purpose: To identify predictors of metabolic syndrome among PLHIVs, Gedeo Zone,
Southern-Ethiopia.

Methods: Health institutions-based unmatched case—control study was conducted. All HIV-
infected adult persons who are receiving routine care in the randomly selected two hospitals
and two health centers of the Gedeo zone, southern Ethiopia were involved in the study,
conducted from December 29", 2017, to January 22" 2019. PLHIVs diagnosed with MS
using ATP III criteria were considered as a case, and subjects free of MS in the survey were
enrolled as controls. Binary logistic regression was employed to identify predictors of MS.
Results: A total of 633 (139 cases and 494 controls) PLHIVs were included in the study.
The multivariable analysis result found that age (AOR=1.09, 95% CI (1.05-1.12)); educa-
tional status being completed secondary school (AOR=0.22, 95% CI (0.02-0.42)); occupa-
tional status being of students (AOR=0.11, 95% CI (0.24-0.51)); wealth index being in the
middle quintile (AOR=0.22, 95% CI (0.06-0.79)); ART status exposed to ART (AOR=3.07,
95% CI (1.37-6.89)); total physical activity state being physically active (AOR=0.36, 95%
CI (0.16-0.79)), and engaged in low levels physical activity (AOR=3.83, 95% CI (1.46—
10.05)) were the factors significantly associated with MS.

Conclusion: While education, occupation, wealth index, antiretroviral therapy status, total
physical activity, and lower physical activity levels were concluded by the study as modifi-
able predictors of metabolic syndrome, age was found as a non-modifiable independent risk
of metabolic syndrome. There is a need for an ongoing effort to realize an integrated care
plan that addresses both the routine care and regular screening programs to reduce the risks
associated with MS and its traits in these subjects.
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Introduction

Globally, there were 38.0 million [36.2 million adults] people living with HIV
(PLHIVs), and 690 000 died from AIDS-related illnesses at the end of 2019." East
and Southern Africa is the region hardest hit by HIV, in which there were nearly
20.6 million people infected, and around 310,000 people died of AIDS-related
illnesses in 2018.% Sub-Saharan Africa carries the highest-burden with an estimated
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71% of the global total. In Ethiopia, an estimated 715 404
people were living with HIV in 2015 and this increased to
722248 in 2017.°

Despite the continuing severity of the epidemic, as of the
end of 2019, 25.4 million people were accessing antiretro-
viral therapy (ART) in the globe." In East and Southern
Africa, 85% of 79% of PLHIVs were on treatment in
2018.? In Ethiopia, 71% of PLHIVs are current on ART in
2016.* With such expanding global access to the treatment,
the prognosis of HIV/AIDS is improved.”®

As a result, the worldwide morbidity and mortality from
infectious diseases have occupied a backseat;” instead, non-
HIV-related chronic conditions, non-communicable diseases
(NCDs) are increasingly emerging.’'" The PLHIVs have
high rates of NCDs™'? due to the acquisition of non-AIDS-
related comorbidities, like metabolic syndrome (MS).

Metabolic syndrome (MS) is commonly defined as
a constellation of interconnected complex diseases, like
abdominal fat, high blood pressure, dyslipidemia, elevated
blood sugar.””'*'* There have been diverse standardized
definitions used to measure overall MS,'* each with criteria
that influence its diagnosis and complexity.” Of which, the
revised National Cholesterol Education Program (NCEP)
Adult Treatment Panel III (ATP III) was the most widely

ILIS16 wwhich is also used to

15,17

employed criteria in Africa,
ascertain the outcome in the current study.

MS has a higher attendant economic and health system
burden, resulted from the cost for identification and monitor-
ing of it among PLHIVs, together with the routine care.'*'*
It has a substantial undesirable impact on the treatment and
the long-term prognosis of HIV patients due to NCDs.”

The significance of the MS is that it is a dominant
predictor of future NCDs, primarily cardiovascular disease
(CVDs) and type two diabetes mellitus (T2DM).'* NCDs
are a major public health and medical challenges of the
globe. It is rising disproportionately across countries. In
2016, over 3/4™ of NCD deaths, 31.3 million deaths hap-
penings in low- and middle-income countries.'” In
Ethiopia, 52% of the total mortality in 2016 was reported
to be an attribute of NCDs. The disease has a dramatic
impact on out-of-pocket expenditures (OOP), accounts for
23% of total OOP expenditures.””

For this reason, there is a growing concern about what
predicts MS among HIV-infected populations, yet little is
known about this context. A recent crossectional study in
Ethiopia Ataro and Ashenafiin, 2020 reported Age, educa-
tion, and type of ART as predictors of MS.* Another narra-
tive review in people living with HIV in Africa Husain et al

notified the following factors: female sex, age, time post-
infection, exposure to ART, type of ART regimens, CD4
count, smoking, family history of diabetes, overweight,
lipodystrophy, and total cholesterol as predictors of MS."
This implies that the PLHIVs in Affica, including in the
SSA share many common risk factors of NCDs, which are
likely to be very large,'* encompass a combination of mod-
ifiable and non-modifiable individual-based factors.>'?

Additionally, a meta-analysis of 65 crossectional studies
across five continents, including Africa documented that
nevertheless, lifestyle or behavioral risks factors contribute
to these conditions, additional influences unique to HIV-
infected populations further rise their vulnerability to MS.
Notably, disease severity indicator like the level of CD4
+counts, the duration of diagnosed HIV infection, and expo-
sure to ART was found as risk factors of MS. Furthermore, the
study described that the use of ART is related to body fat
redistribution and metabolic traits such as dyslipidemia,
hypertension, insulin resistance, and dysglycaemia. The HIV
infection itself through chronic inflammation and immune
dysfunction condition is presumed to be essential predictors
of dyslipidemia, atherosclerosis and type two diabetes
mellitus.'*

Evidence related to MS among HIV-infected indivi-
duals are compulsory to notify several HIV/AIDS pro-
the need for
management strategies, and facilitates healthcare services

grams and indicate preventive and
design. However, there found few primary data on the
predictors of MS in PLHIV in resource-limited settings.*

Unambiguously, in Ethiopia, even if there were few
primary studies conducted crossectional on the study
theme; there is no sufficient evidence on the predictors
of MS among HIV-infected patients, using such
a relatively stronger study approach. The study is perhaps
vital to recognize and differentiate those, which are mod-
ifiable factors certain to reduce MS and its long-term
complications (NCDs) in these subjects.

Therefore, this study sought to identify predictors of
MS among PLHIVs, in the Gedeo Zone, Southern

Ethiopia, and plug the gap in the existing literature.

Methods and Materials
Study Site

This study was conducted in the Gedeo zone, which is
located in the Southern Nations, Nationalities, and
Peoples (SNNP) region; 360km to the south of Addis
Ababa, Ethiopia. It was made in the randomly chosen
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two hospitals (H) and two health centers (HC), namely:
Dilla University referral and teaching hospital (DURH),
Yirga-Cheffe primary hospital, Wonago HC, and Dilla
town HC. During the study period, as the Gedeo zone
ART case team Health Management Information system
report reveals, there were 3597 adult PLHIVs (629 ART-
naive (370 female) and 2968 current on ART (1813
female)). Of whom, while (n=135 ART naive and
n=537 ART exposed) were enrolled in the ART clinics
of all public health centers, 412 and 2395 corresponding
groups took services under the ART clinics of the public
hospitals.

Study Design and Period
The unmatched case-control study design was conducted
in between December 29™ —2017 and January 22"¢ —2019.

Source and Study Population

Confirmed HIV-positive individuals; either previously
enrolled in the randomly selected chronic HIV care clinics
of the public health institutions found in the Gedeo zone,
who revisited the clinics currently to take their routine care
or enrolled in those clinics for the first time and partici-
pated in the prior survey arranged for one year were
considered as a source population. The cases and the
controls with or without the outcome of interest deter-
mined as per the criteria stipulated below were used as
study populations.

Outcome Ascertainment

Metabolic Syndrome (MS)

Defined using the revised National Cholesterol Education
Program (NCEP)-Adult Treatment Panel three (ATP III)
criteria. Based on this criteria, the presence of three of the
following criteria was employed to diagnose cases with the
outcome of interest (MS): elevated waist circumferences
(WC > 102 cm or 40 inches (men), >88 cm or 35 inches
(women)) or raised Body Mass Index (BMI >30 kg/m?);
raised triglycerides: (triglyceride >1.7 (=150 mg/dl) or
treated; high-density lipoprotein cholesterol (HDL <
40 mg/dL (Male), <50 mg/dL (Female)) or Treated; ele-
vated blood pressure (systolic/diastolic BP > 130/85
mmHg or treated with antihypertensive medication, and
raised fasting plasma glucose (FpGl >110 mg/dl) or pre-
viously diagnosed with type 2 diabetes mellitus or anti-
diabetic treatment)."'

Case Finding

Cases were identified when they came into those randomly
chosen public health institutions’ chronic HIV care clinics
for their routine care and participated and eventually
enumerated as a case (ie, with the outcome of interest) in
the prior survey. The detail is described elsewhere.”!

Eligibility Criteria for the Cases

Inclusion Criteria

Confirmed HIV-positive adults with or without antiretro-
viral therapy, who enrolled in the chronic HIV-care clinics
of the public health institutions for the unrestricted period
or for the first time and was recorded a case ascertained as
per the revised ATP III criterion, whose age was > to 18
years and below 70 years old were included in the study.
The underline reason to take that age limit is due to the
associate of age range more than or equal to 70 years old
with metabolic dysfunction in most adults, after control-

ling for wvarious factors, as

4,13

suggested by various
studies.

Exclusion Criteria

Individual PLHIVs with the following conditions such as
mental disorders, communication barriers, pregnant
women, severely ill subjects, and have restrictions impede

their participation were excluded from the study.

Control Selection Method
The
a cumulative case-control design. Accordingly, the control

control  selection was accomplished using
groups were sampled from among those who did not
become cases (free of MS) or with lower than two num-
bers of ATP III criteria established to ascertain the out-

come of interest in the prior survey.

Sample Size and Sampling Procedure

As this study is unmatched case-control, different sample
sizes were calculated using Open Epi Version 3.03 with
the assumption of power (% chance of detecting) of 80%,
two-sided confidence level (1-alpha) of 95%, the case-
control ratio of 1:3 hypothetical proportion of controls to
be 19.1% and hypothetical proportion of cases with expo-
sure to be 32.0%; estimated from a systematic review and
meta-analysis study done in the globe by taking duration
with HIV infection as one of the main exposure variables
for MS that provide the maximum sample size.'*
Accordingly, that yields a minimum sample size of 126
cases and 376 controls. Adding a 10% non-response rate,
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the final sample size required for the study were cases 139
and controls 414. To increase the power of the study, all
cases observed during a year along with the corresponding
three controls were included in the study. Concerning the
sampling procedures, the detail is described elsewhere.?'

Data Collection Methods and Materials

An interviewer assisted data collection method was used to
accomplish the data collection procedure. Four teams were
formed in each of the selected health institutions’; each
with six people (a supervisor and five data collectors, ie, 3
ART nurses and two laboratory technologists). On the day
of data collection, the ART nurses delivered information
verbally on the survey and assess their eligibility. This was
followed by securing written consent for each volunteer.
After securing consent, the data collection process starting
to be accomplished using a checklist and the WHO/NCD
STEPS instrument version 3.2.%* The checklist was devel-
oped following reviewing the different medical records
and employed to collect data from Pre ART/ART log-
books. It consists of questions regarding HIV/AIDS-
related factors. The STEPS instrument was supplemented
with the WHO step tool recommended show cards. In the
first step: a questionnaire tool was used to gather data on
respondent’s demographic and socioeconomic status;
tobacco use; alcohol consumption; diet, including fruit
and vegetable consumption, etc. in step 2: a physical
data tool was used to build on the core data in step 1
and to determine the proportion of the study subjects with
elevated blood pressure, and obesity. In step 3:
a biochemical t tool was used to build on the core data
in step 1 and step 2 and measure the proportion of subjects
with diabetes, raised blood glucose, and abnormal lipid
The

8-12 hour overnight fast by drawing of 3-5 mL Venus

level. Laboratory tests were performed with

blood. The detail is also presented in another place.?!

Data Processing
The completed tools entered into a template formed using
Epidata version 3.1 software and then transformed into
Statistical Package for Social Sciences (SPSS) Version
22 for further analysis.

Data Analysis

The proportion, mean, and standard deviation measures
were statistical techniques used to estimate the physical
and biochemical associated risk factors. The dependent out-
come variable was dichotomized as having metabolic

syndrome (MS), and not having MS. Bivariable logistic
regression was performed to see the crude association
between the exposure and the outcome variable. All vari-
ables significant at the p<0.1 level in the bivariable analysis
were moved to multivariable analysis to control the effects
of confounding and to identify predictors of metabolic syn-
drome. All socio-economic and demographic, HIV/AIDS,
and lifestyle actors with p < 0.1 in the bivariable analysis
were entered once in the multivariable analysis, using an
enter method, and those significant variables at (p < 0.05)
were determined as predictors. For each predictor, the
adjusted odds ratio (AOR) with 95% CI was estimated to
assess the presence and strength of associations. All statis-
tical tests were two-sided and considered statistically sig-
nificant at a P-value of <0.05. Moreover, the goodness of fit
of the model was checked using the Omnibus test of sig-
nificance, model summary, Hosmer-Lemeshow goodness of
fit test, and the classification table, before interpretation of
the finding. Besides, multicollinearity between all the sig-
nificant variables was checked using variance inflation fac-
tors (VIF), and no potential multicollinearity between
independent variables was seen (VIF <10). The quantitative
exposures variables were grouped into several ordered cate-
gories in the analysis. We defined some of the essential
explanatory variables.

Variables and Criteria Used to
Operationalize

Socio-Economic and Demographic Characteristics
Age in year categorized in to (<34, 3544, and >45); educa-
tional status grouped in to (no formal schooling, less than
primary school, the primary school completed, the second-
ary school completed, the high school completed), and
occupation considered in to (government employed, NGO-
employed, self-employed, student, homemaker). Wealth
index was estimated by principal component analysis
based on eleven household variables measured household
assets which are divided into quintiles to represent overall
levels of household wealth: as quintiles, 1-lowest, quintiles
2-second, quintiles 3-middle, quintiles 4-fourth, and quin-
tiles 5-highest, constructed as per the EDHS report (25).

HIV/AIDS-Related Factors

Antiretroviral therapy state categorized in to (ART
exposed and ART naive), and the WHO staging categor-
ized in to (< stage III and >III stage).
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Lifestyle/Behavioral Risk Factors

The total physical activity per day was recorded and analyzed
using a continuous indicator (ie, time spent in participating in
work-related, transport-related, and recreation-related activ-
ities), and then lastly grouped as (active=1, inactive=0). The
percentage of respondents classified into three categories of
total physical activity according to former recommendations
as high, moderate, and low physical activity (PA). High
physical activity was defined whenever a person reaching
any of the following criteria: classified in the category of
vigorous-intensity activity on at least 3 days achieving
a minimum of at least 1500 MET-minutes/week or-7 or
more days of any combination of walking, moderate- or
vigorous-intensity activities achieving a minimum of at
least 3000 MET-minutes per week. Moderate activity was
defined when a person not meeting the criteria for the “high”
category, but meeting any of the following criteria are classi-
fied in this category 3 or more days of vigorous-intensity
activity of at least 20 minutes per day or- 5 or more days of
moderate-intensity activity or walking of at least 30 minutes
per day or- 5 or more days of any combination of walking,
moderate- or vigorous-intensity activities achieving
a minimum of at least 600 MET-minutes per week. Low
activity was defined while a person not meeting any of the
above-mentioned criteria falls in this category (133). Overall,
an expectation and prior knowledge analysis procedures
were used to handle missing interval/ratio and categorical
variables, respectively, by taking the missing at random
(MAR) assumptions into account. However, there were no

methods used to examine subgroup analysis.

Data Quality Control

Typical data quality control procedures were implemented
in each critical stage of the study. It started at the very
beginning of the design stage of the study. The data
collectors and supervisors were given two days of onsite
training to standardize methods and ensure consistency of
data collection. The tools were pre-tested in the non-
considered health institutions to verify its appropriateness.
The
reagents, and technical performance was checked by

proper functioning of instruments, laboratory
using quality control samples. Standard operating proce-
dures (SOPs) were followed starting from sample collec-
tion up to result reporting. All laboratory procedures were
handled by laboratory technologists. Intensive monitoring
and follow-up during each phase of data collection were

undertaken by immediate supervisors. The principal

investigator carried out monitoring in the study sites.
A detailed explanation was found somewhere else.?'

Research Ethics and Consent

All the ethical guidelines and principles placed in the
Declaration of Helsinki and others, necessary to address
the ethical aspects of the research initiated in humans were
taken into account. Based on that, the proposal submitted
to Addis Ababa University (AAU) College of Health
Sciences School of public health (SPH) Research and
Ethics Committee (REC) and then to the College of health
science Institutional Review Board (IRB) (Meeting
No.001/2017 and protocol No0.0069/16/SPH) to obtain
ethical clearance. Subsequently, the official letter granted
from the SPH by citing the above ethical approval refer-
ence number was distributed to the respective Southern
Nations Nationalities Regional health bureaus, Gedeo
zone, and Woreda health bureaus, including to all of the
institutions selected to conduct the study. Data were col-
lected unlinked anonymously, without any personal iden-
tifiers. Each individual was enrolled entirely voluntarily
after written consent was obtained. Any information
obtained during the study was retained with the greatest
confidentiality. Physical measurement was done by per-
forming measurements at an ART clinic room that has
been screened off to maintain the individual’s privacy.
All biochemical analysis was performed free of charge,
and results were provided to the clinicians for further
investigation and possible management.

Results
Descriptive and Bivariable Analysis

Results

Socio-Economic and Demographic Characteristics

A total of 633 people living with HIV (PLHIVs) (139
cases and 494 controls) were included in the analysis.
Among the cases, more than half, 62.2% (87) were
women and 67.6% (94) were from urban area residents.
The result from the binary logistic regression analysis
identified age, marital status, ethnicity, education, and
occupation as significant factors associated with MS
(Table 1).

HIV/AIDS-Related Factors

Sixty-eight point three percent (95) of the cases and 66.2%
(327) of the controls were antiretroviral therapy (ART)
exposed; of which higher proportion (63.3% (88) of the
cases and 65.6% (324) of the control) was on the 1st line

HIV/AIDS - Research and Palliative Care 2020:12
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Table | Bivariable Analysis, Socio-Economic and Demographic Factors and MS, Cases and Controls, PLHIVs, Gedeo-Zone, Southern

Ethiopia, 2019
Predictors Metabolic Syndrome COR (95% CI) P-value
Cases (n=139) Controls (n=494)
Number Number
Age Groupsin year
<34 42 273
3544 52 151 2.24 (1.42-3.52)* <0.01**
245 45 70 4.18 (2.55-6.86) <0.01%*
Marital status
Single 22 123 |
Married 42 147 1.60 (0.91-2.82) 0.11
Separated 29 106 1.53 (0.83-2.82) 0.17
Widowed 46 118 2.18 (1.24-3.84) <0.01**
Educational status
No formal schooling 39 124 I
Less than |° school 24 99 0.77 (0.44-1.37) 0.09%#*
I°school completed 45 166 0.86 (0.53-1.40) 0.25
2nd school completed 16 68 0.75 (0.39—1.44) 0.08+#*
High school completed 15 37 1.15 (0.49-2.66) 0.60
Occupation
Government employed 24 60 I
NGO-employed 7 20 2.44 (1.05-5.71) 0.18
Self-employed 67 261 2.14 (0.70-6.51) 0.24
Student 12 67 1.57 (0.74-3.34) 0.57
Homemaker 29 86 1.53 (0.36-6.50) 0.08*#*
Wealth index in quintile
Lowest 12 18 |
second 31 114 0.41 (0.18-0.94) 0.04*
middle 8 59 0.20 (0.07-0.58) 0.0
Fourth 28 119 0.35 (0.15-0.82) 0.02*
Sex
Men 52 205 |
Women 87 289 1.19 (0.81-1.75) 0.39
Place of residence
Urban 94 312 |
Rural 45 182 1.22 (0.82-1.82) 0.33

Notes: *Significant at P<0.05, **Significant at P<0.01, ***Significant at P<0.l. Predictors: Age groups in year, Educational status, Ethnicity, Marital status, Occupation, Wealth
index in quintile, sex, place of residence. Outcome: cases with Metabolic Syndrome (MS), control without MS.
Abbreviations: MS, metabolic syndrome; PLHIVs, people living with HIV; 1°, primary; 2nd, secondary; COR, crude odd ratio; AOR, adjusted odds ratio.

regimen. Nearly, one-third of the participants (71.2% (99)
cases and 78.9% (390) controls) had been found less than
three WHO staging levels. The mean viral RNA levels
were 3501.7 copies per mL (+2379.3) for the cases and
1408.25 copies per mL (+1249.4) for the control. Around,
6% (9) of the cases and 2.8% (14) of the controls had more
than 1500 copies per mL. A Bivariable analysis has shown
that ART status, duration since diagnosed with HIV,

opportunistic infections other than tuberculosis, type of
ART regimen, use of Ist line and 2nd line ART were
significantly associated with MS occurrence (Table 2).

Lifestyle/Behavioral Risk Factors

The mean age of smoking started for the cases and con-
trols were (27.4 years (£7.5) vs 24.2 years (+5.0)), and the
duration was (5.5 years (+2.1) vs 4.4 years (+1.8)),

540 submit your manuscript
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Table 2 Bivariable Analysis, in the HIV/AIDS-Associated Factors and MS, Cases, and Controls PLHIVs, Gedeo-Zone, Southern

Ethiopia, 2019
Predictors Metabolic Syndrome COR (95% CI) P-value
Cases (n=139) Controls (n=494)
Number Number
ART status
ART-naive 44 167 |
ART exposed 95 327 1.14 (1.00-1.75) 0.02*
Type of ART regimen
Non-in ether of the two Therapy 44 167 |
Ist line 88 324 1.03 (0.69-1.55) 0.90
2nd line 7 3 8.86 (2.20-35.65) 0.02*
Ist line ART regimen
AZT-3TC-NVP 12 67 1.65 (0.609—4.50) 0.14
AZT-3TC-EFV 8 27 1.37 (0.68-2.73) 0.98
TDF-3TC-EFV 47 193 3.19 (1.40-7.27) 0.37
TDF + 3TC+ NVP 20 35 1.91 (1.01-3.58) 0.05%#*
ABC + 3TC + EFV | 2 1.69 (0.84-3.34) 0.93
NA/Not applicable 51 170 | |
2nd line ART regimen
AZT-3TC-LPVIr 4 | 14.88 (0.65—-134.24) 0.32
TDF-3TC-ATV/r; 0 | NC NC
TDF-3TC-ATV/r 2 0 NC NC
ABC + 3TC + LPV | | 3.72 (0.23-59.87) 0.35
NA/Not applicable 132 491 |
Duration since diagnosed with HIV
<I year 19 69 |
|4 Years 47 173 0.99 (0.54-1.80) 0.96
5-9 Years I 51 0.78 (0.34-1.79) 0.56
Duration since on ART
-4 Years 13 48 |
5-9 Years 27 71 1.40 (0.66—3.00) 0.38
Functional status
Ambulatory 49 123 |
Working 90 371 1.14 (1.00-1.75) 0.02%*
WHO staging
<Ill stage 99 390 |
||l stage 37 97 1.50 (00.97-2.33) 0.07+%*
Ol other than TB
No 110 429 |
Yes 29 65 0.58 (0.35-0.93) 0.03*
Recent TB status
No 17 424 |
Yes 22 70 1.14 (0.68-1.92) 0.62
CD4-levels cells mm3
<350 18 69 |
(Continued)
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Table 2 (Continued).

Predictors Metabolic Syndrome COR (95% CI) P-value
Cases (n=139) Controls (n=494)
Number Number
350-500 38 110 1.32 (0.70-2.50) 0.39
=500 83 315 1.01 (0.57-1.79) 0.97
Viral RNA levels > 1500 copies/mL
No 130 480 [
Yes 9 14 2.37 (1.00-5.61) 0.05%#*

Notes: *significant at P<0.05, ***Significant at P<0.l. Predictors: ART status, Type of ART regimen,Ist line ART regimen, Ol other than TB, Functional status, WHO staging,
Viral RNA levels 2 1500 copies per mL, CD4-levels cells mm3, Duration since on ART, Duration since diagnosed with HIV. Outcome: cases with Metabolic Syndrome (MS),

control without MS.

Abbreviations: MS, metabolic syndrome; Rx —Therapy; HIV, human immunodeficiency virus; PLHIVs, people living with HIV, ART, antiretroviral therapy; Ist, first;
2nd, second; Ol, opportunistic infections; TB, tuberculosis; WHO, world health organizations; RNA, ribonucleic acid; mL, milliliter; mm3, cubic millimeter; COR, crude

odds ratio; AOR, adjusted odds ratio.

respectively. Nearly, 13% (19) of the case 9.7% (48) of the
controls were current Khat chewer; 24.5% (34) and 14.2%
(70) of the respected groups were used Khat daily. The
average number of days per week on which fruit and
vegetables consumed was 2.7 (£1.3) for the cases and
2.8 (¢1.2) for the control group. More than half (71.2%
(99)) of the cases and nearly 67% (331) of the control
were consumed less than five servings of fruit and/or
vegetables on average per day (Table 3). Further, around
28% (40) of the cases and 30.4% (150) of the controls did
not meet the WHO recommendations on physical activity
for health. Of which, nearly 80.6% (112) of the cases and
83.3% (413) of the controls were physically active; with
the greatest contribution (73.4% (102) of the cases and
76.1% (376) of the control) were found from transport-
related activity. The level of physical activity per day for
the cases and the controls were found to be (55.8 (£72.3)
and 61.1 (£70.1)) minutes per day, respectively. The mean
time spent for sedentary life for the cases was 189.8min-
utes (+144.7) and the controls were 153.6 minutes (+90.0)
(Table 3). Moreover, the result from binary logistic regres-
sion analysis revealed that smoking state, alcohol con-
sumption status, all alcoholic consumer, the average
frequency of serving fruit/vegetables/day, type of oil,
total physical activity state, physical activity levels, run-
ning sedentary life, and daily chew Khat status as a factor
associated with MS (Table 3).

Predictors of MS

The overall model fitness check statistics for the final
model were as follows: (X*(df=30) = 84.83, p < 0.001,
—2 Log likelihood = 314.151, Nagalkerke R? =0.303 and

Overall Percentage predicted 81.6%, and the Hosmer and
Lemeshow Test of significant P= 0.905). The multi vari-
able analysis result revealed that age (AOR=1.09, 95% CI
(1.05-1.12)); educational status being completed second-
ary school (AOR=0.22, CI (0.02-0.42)); occupational sta-
tus being of students (AOR=0.11, 95% CI (0.24-0.51));
wealth index being in the middle quintile (AOR=0.22,
P=0.02, 95% CI (0.06-0.79)); ART status exposed to
ART (AOR=3.07, 95% CI (1.37-6.89)); total physical
activity state being physically active (AOR=0.36 95% CI
(0.16-0.79)), and engaged in low levels physical activity
(AOR=3.83,95% CI (1.46-10.05)) were significant predic-
tors of MS development (Table 4).

Discussion
In areas where the routine screening of PLHIVs for meta-
bolic syndrome in the chronic HIV care clinics is not
regularly done, resources and evidence on HIV/AIDS
comorbidities are constrained, the report from this study
has public health and clinical implications that supplement
the body of knowledge towards HIV-positive individuals.
While education, occupation, wealth index, antiretroviral
therapy status, total physical activity, and lower physical
activity levels were concluded by the study as modifiable
predictors of metabolic syndrome, age was found as a non-
modifiable independent risk of metabolic syndrome (MS).
The finding implicated that the odds of increasing MS
is 1.09 times higher with a unit increase in age in a year.
Similarly, a marked disturbance in the MS with aging has
also been reported by several epidemiological studies done
worldwide.'*'3*?° The observed comparability among
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Table 3 Bivariable Analysis, in the Behavioral Risk Factors and MS, Cases and Controls, PLHIVs, in the Gedeo-Zone, Southern

Ethiopia, 2019
Predictors Metabolic Syndrome COR (95% CI) P-value
Cases (n=139) Controls (n=494)
Number Number

Smoking state

Non-smoker 98 376 |

All smoker 41 118 1.33 (0.88-2.03) 0.18
All smoker

Past smoker 23 72 |

Current smoker 18 46 0.82 (0.4-1.67) 0.58
Alcohol consumption status

Lifetime abstainer 66 267 |

Consumer 73 227 1.30 (0.89-1.90) 0.17
Current alcoholic drinker (past 30 days)

No 99 397 |

Yes 40 97 1.65 (1.08-2.54) 0.02%*
Past alcoholic drinker (drank in the past 12 months)

No 87 347 |

Yes 52 147 1.41 (0.95-2.09) 0.29
The average frequency of serving fruit/vegetables/day

<5 servings 16 96 |

25 servings 123 398 1.85 (1.05-3.27) 0.03*
Type of oil

Vegetable oil 10 32 |

Butter 33 51 2.07 (0.90-4.77) 0.09%#*

Margarine 20 142 0.45 (0.19-1.06) 0.07+%*

Solid fats 67 218 0.98 (0.46-2.11) 0.97

Do not know 9 51 0.57 (0.21-1.54) 0.26
Self-reported consumption of salt |

Far too much 56 197 1.28 (0.50-3.25) 0.61

Too much 58 198 1.32 (0.52-3.35) 0.56

Just the right amount 19 72 1.19 (0.43-3.29) 0.74
Total physical activity state

Inactive 27 8l |

Active 112 413 0.81 (0.50-1.32) 0.09%*
High levels physical activity among physically active

No 91 280 |

Yes 48 214 0.69 (0.47-1.02) 0.16
Moderate physical activity

No 107 365 |

Yes 32 129 0.85 (0.54-1.32) 0.46
Low levels physical activity

No |

Yes 17 389 1.44 (0.87-2.38) 0.06%+*

(Continued)
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Table 3 (Continued).

Predictors Metabolic Syndrome COR (95% CI) P-value
Cases (n=139) Controls (n=494)
Number Number

Composited total physical activity from work

No |

Yes 42 159 0.91 (0.60-1.38) 0.66
Composited total physical activity from transport

No 22 105 |

Yes 102 376 0.87 (0.56—1.33) 0.51
Composited total physical activity from recreation

No |

Yes 15 6l 0.86 (0.47—-1.56) 0.62
Meeting the WHO GROPAFH

No 128 451 |

Yes I 43 0.90 (0.45—1.80) 0.77
Running sedentary life

No 46 121 |

Yes 93 373 0.95 (0.65—1.38) 0.04*
Daily Khat chew state

No 105 424 |

Yes 34 70 1.96 (1.24-3.11) 0.0 1**

Notes: *Significant at P<0.05, **Significant at P<0.01, ***Significant at P<0.l. Predictors: Smoking state, all smoker, Alcohol consumption status, All alcoholic consumer,
Average frequency of serving fruit/vegetables/day, Type of oil, Total physical activity state, Physical activity levels, High levels physical activity among physically active, Moderate
physical activity, Low levels physical activity, Running sedentary life, Composited total physical activity from work, Composited total physical activity from transport,
Composited total physical activity from recreation. Outcome: cases with Metabolic Syndrome (MS), control without MS.

Abbreviations: MS, metabolic syndrome; PLHIVs, people living with HIV; WHO, World Health Organizations; COR, crude odds ratio; AOR, adjusted odds ratio;

GROPAFA, Global Recommendation of Physical Activity for Health.

the studies might be due to, regardless of the difference in
the target population, age is also a common non-
modifiable risk factor that equally likely predisposes the
subjects to such health mater. In the reverse, Boshoet al
2018,*° Livia D. Akl et al2017,*! Tesfaye et al 2014,'% and
Kaduk et al 2012* were reported that age is not an
independent predictor of MS. The differences across stu-
dies might be due to the variation in the studies approaches
used; the differences in the standard criteria used and the
variation in the characteristics of the target population,
along with the time differences. Overall the finding
might be highlighted, succeeding with the advance of
ART, the PLHIVs have prolonged lifetimes and increasing
age that eventually leads the subjects to be a victim to
a chronic health problem like MS, by inflicting equivalent
effect on PLHIVs, as they do in the general population.
This signifies the risk of MS increases with the advance of

age due to the regression of intrinsic metabolic actions.*

Inline, the study implicated that the odds of MS devel-
oping among PLHIVs completed secondary schooling was
0.22 times lower than individuals with no formal schooling.
This was quite similar to a crossectional study from resi-
dents of Mizan-Aman town, South West Ethiopia, in which
individuals with the educational status of below degree are
up to 89% protective to develop MS than those with the
educational status of degree and above.>® This finding cor-
respondingly align with the studies from Kenya (Kiama,
2018 and Kaduk, 2012).**** This confirms that education is
a key to open any locked secrets of life in the world that
enable everybody to have a standardized and healthy life-
style by getting a behavioral change. Unlike with our find-
ings, few studies from Ethiopia (Ataro and Ashenafi, 2020,
and Bosho, et al, 2018)30 were informed not enrolled in
formal education and lack of formal education as
a protective factor associated with metabolic syndrome.
Likewise, Kagaruki, 2015, study from Tanzania shared,
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Table 4 Multivariable Analysis, in Between All Predictor and MS,
Cases and Controls, PLHIVs, Gedeo-Zone, Southern-Ethiopia,

Table 4 (Continued).

2019 Predictors Metabolic Syndrome
Predictors Metabolic Syndrome AOR (95% CI) P-value
AOR (95% CI) P-value Yes 1.87 (0.91-3.82) 0.09
Age 1.09 (1.05-1.12) 0.00%* The average frequency of
. serving fruit/vegetables/day
Educational status
. <5 servings |
No formal schooling |
. 25 servings 1.48 (0.48-4.58) 0.40
Less than 1° school 0.76 (0.32-1.82) 0.53
| °school completed 0.63 (0.27-1.39) 0.28 Type of oil
2nd school completed 0.22 (0.06-0.79) 0.02%* Vegetable oil |
High school completed 0.61 (0.14-2.58) 0.50 Butter 1.08 (0.32-3.63) 0.90
. Margarine 0.40 (0.12-1.29) 0.13
Marital status
Singl | Solid fats 1.18 (0.41-3.37) 0.76
ingle
g ] Do not know 0.48 (0.10-2.40) 0.37
Married 1.14 (0.46-2.83) 0.77
Separated 0.89 (0.34-2.32) 0.82 Total physical activity state
Widowed 1.63 (0.69-3.89) 0.26 Inactive |
] Active 0.36 (0.16-0.79) 0.01**
Occupation
Government employed | Low levels physical activity
NGO-employed 0.39 (0.07-2.31) 0.30 among physically active
Self-employed 0.36 (0.12-1.03) 0.06 No |
Student 0.11 (0.24-0.51) 0.01* Yes 3.83 (1.46-10.05) | 0.01*
Homemaker 0.42 (0.13-1.32) 0.14
Running sedentary life
Wealth index in quintile No |
Lowest | Yes 2.05 (0.88-4.78) 0.10
second 0.43 (0.16-1.14) 0.09 :
middle 022 (0.06-079) | 002 Daily Khat chew state
Fourth 0.43 (0.15-1.21) 0.11 No !
Yes 1.47 (0.59-3.65) 0.40
ART status Notes: *Significant at P<0.05, **Significant at P<0.0l. Predictors: Age in year,
ART-naive | Educational status, Ethnicity, Marital status, Occupation, Wealth index in quintile,
ART exposed 3.07 (1.37-6.89) 0.01%* ART status, Ol other than TB, Functional status, WHO staging, Viral RNA levels 2
1500 copies per mL, Alcohol consumption status, Average frequency of serving
Ol other than TB fruit/vegetables/day, Type of oil, Total physical activity state, low level of Physical
N | activity, Running sedentary life, Daily chew Khat. Outcome: cases with Metabolic
° Syndrome (MS), control without MS.
Yes 0.76 (0.30-1.98) 0.58 Abbreviations: MS, metabolic syndrome; PLHIVs, people living with HIV; ART,
antiretroviral therapy; Ol, opportunistic infects; TB, tuberculosis; WHO, World
Functional status Health Organizations; AOR, adjusted odds ratio, |°, primary; 2nd, secondary.
Ambulatory |
Working 142 (073-2.7¢) | 0.30 metabolic syndrome was significantly greater with a higher
WHO staging level of education. This might be an attribute of the differ-
<Ill stage I ences in the measurement schemes implemented by the
2l stage 1.93 (0.85-4.39) 0.12 studies. Generally, the finding indicates the significance of
Viral RNA levels > 1500 copies/ the equitable distribution of education to the community to
mL be accessed by all, regardless of their health condition, as
No ! one prevention measure.
Ye 1.98 (0.39-9.92 0.40 . . . .
e ( ) The relation between occupation and the risk of MS is
Current alcoholic drinker (past worth further discussion. Our result has shown that the
30 days) odds of experiencing MS among student PLHIVs were
No ! 0.11 lower than individuals working as a government-
(Continued) employed. This corresponds with Mashinyaet al 2015
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reports. In our view, the possible reason for the analogs
report may not be out of the domains of variations on the
income generated schemes in between the government
employed, and not yet employed but worked as
a student. This is because, since students always earn no
income that they are run their life not by themselves rather
by letting them dependent on either their families or any
relevant others that eventually forced them to have
assumed lower standards of lifestyle; which might contri-
bute to have less risk and save from high standards of
lifestyle-related health chronic diseases, including meta-
bolic syndrome. Nonetheless, the planning of awareness
creation action to all, irrespective of their occupational
status may be played an essential role in the prevention
of MS risks.

Our finding likewise asserted that the odds of experi-
encing MS were 0.22 times lower in the PLHIVs whose
wealth index grouped under the middle quintile than those
categorized in the lowest quintile. It was contradicted with
a crossectional study done in St. Paul’s Hospital, in
Ethiopia.*® This could be due to the differences in the
type of study subjects involved in the study, the variation
in the study approaches, and the method used to measure
income by studies. This suggests, since we did not find
validated evidence in the subject area, a future confirma-
tory study is needed to examine how wealth in quintiles
influences the MS occurrences.

Notably, the odds of acquiring MS among ART
exposed PLHIVs were 3.07 times higher than ART naive
individuals. Correlating with our finding, quite a lot of
studies worldwide were revealed that exposure to ART as
a predictor of MS, regardless of the effect of the other
factors.'*#1337 4! In this regard, for example, a meta-
analysis study across five continents showed that the MS
prevalence in the ART exposed was significantly higher
than in the ART-naive.'* Correspondingly, a crossectional
study from the southern region of Ethiopia notified that
HIV patients on ART have higher risks to acquire MS than
ART naive subjects.'> Further studies from Italy,”’
Spain,38 India,*® Thailand,”> Ghana,*® Burkina Faso,*
and Nigeria,*' also suggested similar reports. This could
be due to the direct impacts of the mitochondrial dysfunc-
tion, oxidative stress, altered abiogenesis, and differentia-
tions that are mostly associated with the development of
every cluster of MS after exposure to a combination of
treatment.””**** The situations may accentuate the signif-
icances of awareness creation towards lifestyle-related risk
factors such as physical activity, diet, and other harmful

substance use habits reduction. However, our finding
worth a confirmatory study with a strong design to be
initiated to differentiate the specific effects of each drug
regimen with MS incidence in these PLHIVs.

Finally, our study found that the odds of increasing MS
among physically active PLHIVs were 0.36 times lower
than physically inactive individuals, and 3.83 times higher
in PLHIVs engaged in low levels of physical activity than
individuals’ not engaged in such activity. This corresponds
with different epidemiological studies.>**>*¢ On the other
hand, against our report, several works of literature were
stated the
variables.'>=%*’ This might be partly explained due to

absence association among the two
the lower number of individuals grouped under each cate-
gory that might affect the analysis. Another possible jus-
tification may be due to the nature of the data relies on
self-reporting data, which is liable to response bias.

The study is one of the few primary studies conducted
in the sub-Saharan Africa region, using a case-control
study design among a relatively larger number of
PLHIVs. To improve the power of the study, all cases
seen during the one-year survey (gathered to respond for
different objectives) together with the three corresponding
controls were involved in the study. To decrease bias
associated with measurements, the revised standardized
ATP III criteria were used to identify the metabolic syn-
drome. Given the participants were found whenever they
visited the clinics for the routine care, the inclusion prob-
ability of subjects in the study was not associated with
their exposure status that there was an equivalent degree of
recall among cases and controls. Besides, intensive train-
ing was given to data collectors, and there was firm
supervision.

Despite all the efforts made, the reports in this study are
subject to some limitations. As the study was restricted only
in public hospitals, the finding may not typically be applied
to patients found at the other health institutions of the study
zone. Correspondingly, given the recruitment of subjects
was undergone through the use of a consecutive sampling
technique; this might cause the study misses its randomness
that might lead one to conclude that the participants fail to
represent cases of metabolic syndrome occurred in the
Gedeo zone. Using secondary data for most HIV/AIDS
exposure factors that could be the cause for missing of
important confounding variables. But, we believe that the
populations are homogenous and the selection bias is mini-
mal. Moreover, the consideration of preexisting chronic
disease state, family history, lipid-lowering drug in intake
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history and other clinical data related factors as part of
outcome ascertainment criterion might confound the result.
Hence, it is advisable to interpret the current study result
carefully.

Conclusion
While education, occupation, wealth index, antiretroviral
therapy status, total physical activity, and lower physical
activity levels were concluded by the study as modifiable
predictors of metabolic syndrome, age was found as
a non-modifiable independent risk of metabolic syn-
drome (MS). Revising of the existing guideline for
chronic HIV care and management strategy to address
the routine screening of PLHIVs for MS, especially for
those individuals exposed to ART with the advance of
age is mandatory. Realizing an integrated care plan that
addresses both the routine care given to PLHIVs and
regular MS screening and management program in pri-
mary health care units is essential to reduce the potential
risk related to long-term complications. In the meantime,
strengthening the primary health care system towards
that program will be a vital action to reduce future epi-
demic costs. Actions aimed at improving better access to
formal education for PLHIVs at least to the level of
secondary schooling are mandatory. Besides, there is
a need for the provision of consistent health education
to all about lifestyle modification particularly on per-
forming low-level physical activity. Further, wide-
ranging scale studies using a multi-center representative
sample of HIV-infected subjects are essential to assess
predictors of MS occurrence. Also, research is needed to
confirm the relationship between occupational statuses,
wealth indexes in quintiles with MS incidences among
PLHIVs.

Note: This manuscript was prepared fully as per the
guideline of the Reporting of Observational Studies in
Epidemiology (STROBE).*®
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