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Abstract

Background: The use of highly active anti- retroviral therapy (HAART) as well as human immunodeficiency virus
(HIV) per se have been shown to be related with diabetes among patients living with HIV. There is limited evidence
on the prevalence of diabetes among HIV-infected patients in developing countries like Ethiopia. Therefore, the aim
of this study is to determine the prevalence of diabetes among patients living with HIV/AIDS at referral hospitals of
Northwest Ethiopia.

Materials and methods: a hospital based cross-sectional study was conducted at referral hospitals of Northwest
Ethiopia between February 2019 and April 2019. Using WHO stepwise approach, sociodemographic, behavioral and
clinical data were collected from 407 included adult patients. Simple random sampling methods was used to select
the study participants. Lipid profiles, fasting blood sugar as well as anthropometric indicators were also measured.
SPSS version 25 was used for analysis of data; bivariate and multivariate binary logistic regression analysis was
performed.

Result: From a total of 415 patients living with HIV deemed eligible for inclusion, 407 with complete data were
included in the final analysis giving a response rate of 98%. From 407 study subjects included in the analysis, 161
(39.6%) were men. The prevalence of diabetes mellitus was found to be 8.8% (95% Cl 6.05, 11.55). Multivariate logistic
regression analysis revealed that age [AOR (95% Cl) 1.04 (1.001,1.084), p < 0.05], educational status [AOR (95% Cl) 6.27
(1.72,22.85), p<0.05, diploma; AOR (95% Cl) 9.64 (2.57,36.12), p < 0.05, degree and above], triglyceride level [AOR (95%
Cl) 1.007 (1.003, 1.010), p < 0.01] have shown statistically significant association with odds of diabetes mellitus.

Conclusion: The prevalence of diabetes was notably high in patients living with HIV/AIDS. Factors such as increased
age, educational status and higher level of serum triglyceride were found to contribute to this high prevalence of
diabetes.
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with adult prevalence rate of about 1%, and 65% of people
living with HIV were on treatment [2, 3]. A systematic
review revealed the prevalence of diabetes in Ethiopian
population ranging from 2.0 to 6.5% with low (2%) in
smaller rural areas [4]. HIV and noncommunicable dis-
eases (NCDs) have become public health concerns in our
globe. Studies indicated that HIV/AIDS and NCDs have
linkage which may be direct effects of HIV or indirectly
by the drug regimens [5-9]. Plethora of evidences have
shown an increased risk of metabolic abnormalities like
dysregulation of glucose metabolism in HIV infected
patients [10-13]. Although blood glucose levels tend to
be increased in antiretroviral-naive HIV-infected indi-
viduals by mechanisms that remain to be understood,
evidence supports that HAART could intensify this effect
by altering lipid metabolism and increasing insulin resist-
ance [14, 15].

The use HAART as well as HIV per se have been shown
to be related with diabetes among patients living with
HIV (PLWHIV). Because HIV-infected patients are living
longer with HAART and better HIV care, an increase in
NCDs in this population is inevitable. The era of highly
active antiretroviral therapy has been purported by an
increase in non-AIDS-defining illnesses. Compared
with HIV-negative subjects, HIV-infected individuals
on HAART have a higher prevalence as well as earlier
onset of diabetes mellitus [7, 16]. Studies have found vari-
ous risk factors related with the occurrence of NCDs in
HIV patients. Factors such as gender, physical inactivity,
smoking, alcohol use, family history of diabetes mellitus,
CD4 count, viral load, duration of HIV infection and old
age have been shown to be responsible for the high prev-
alence of diabetes in such HIV-infected population [14,
16, 17]. In particular, the development of diabetes mel-
litus in people living with HIV has also been shown to
be contributed by the use of certain specific medications
that are component of combination HAART regimens
[18]. A meta-analysis conducted including 41 studies
revealed that the risk of diabetes mellitus in PLWHIV
was about four times more as compared with treatment-
naive individuals, and has concluded HAART to be the
single most important predictor of diabetes mellitus in
people living with HIV [19].

The co-existence of diabetes in HIV-infected patients
could complicate HIV infection management. In patients
living with HIV/AIDS, diabetes mellitus has been
revealed to be related with a higher risk of hospitaliza-
tion, and adverse renal and cardiovascular outcomes such
as advanced renal disease stage consequently decreasing
life expectancy and being vicious cycle to the already-
high costs of care for these patients [20-22]. Findings
related to NCDs in HIV-positive patients is beneficial to
influence various HIV programs and policies. In addition,
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researches on the area are worth undertaking to identify
the risk factors associated with the problems so that rel-
evant measures can be forwarded to reduce the morbid-
ity and mortality of patients with HIV/AIDS. Despite the
fact that diabetes and other metabolic abnormalities are
impending problems in low income countries like Ethio-
pia with notable HIV prevalence, limited evidence exists
on the disease burden of diabetes in the HIV-infected
individuals in the study area. Therefore, the aim of this
study was to determine the prevalence of diabetes mel-
litus and its associated factors among HIV infected
patients in referral hospitals of Northwest Ethiopia.

Materials and methods

Study area and setting

The study was conducted at Felege Hiwot Referral Hospi-
tal (FHRH) and Debre Markos Referral Hospital (DMRH)
in Northwest Ethiopia. The hospitals are among the few
referral hospitals in Northwest Ethiopia. FHRH, which is
found at Bahir Dar Town, mainly gives services to people
from West Gojjam zone, Awi Zone and Bahir Dar Town,
the capital of Amhara National Regional State. Similarly,
DMRH, found at Debre Markos Town which the capi-
tal of East Gojjam Zone, is the only referral hospital in
East Gojjam administrative zone. The referral hospitals
serve millions of people in the surrounding catchment
area. The two referral hospitals currently serve a total
of about 10,213 patients (3788 patients at DMRH and
6425 patients at FHRH) living with HIV/AIDS. Activities
in the referral hospitals include: HIV testing and coun-
seling, CD4 count and viral load tests to monitor the
prognosis of the treatment, antiretroviral drugs dispen-
sation, health education to enhance treatment adherence
and management of defaulters, and monitoring of oppor-
tunistic infections.

Study design and period
Institution based cross-sectional study was conducted
from February 2019 and April 2019.

Study population

The study population were adult HIV-positive people
receiving HAART from the ART clinics in the referral
hospitals during the study period.

Inclusion exclusion criteria

PLWHIV with> 18 years old age, on HAART for at
least 6 months, and those who signed informed consent
were included in the study. On the other hand, pregnant
females, those with diabetes and/or hypertension before
HAART, and patients with serious illness who are unable
to give appropriate information were excluded from the
study.
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Sample size determination and sampling procedure
A sample size of 415 was taken using a single population
proportion formula:
2
z
B @ 2Pq
==

The assumptions are: 50% prevalence (p=1—q=0.05)
of diabetes mellitus among HIV infected patients in the
study area since there is no previous study in the area,
95% level of confidence level (z,,, =1.96), 5% of marginal
error (d=0.05), and 8% for anticipated non-response.
Sample was proportionally taken from the referral hospi-
tals based on the patient load, 154 from DMRH and 261
from FHRH. At the ART clinic in the referral hospitals,
daily patient flow was accessed from the data logbook so
as to select the study participants. The participants were
selected using simple random sampling technique, by lot-
tery method.

Data collection procedure

Study variables

Diabetes mellitus among patients living with HIV/AIDS
was the outcome variable in this study. Patient associ-
ated factors like sex, age, occupational and economic
status and marital status; HIV related such as viral load,
co-morbid state, HAART duration, WHO stage of the
disease, duration HIV infection, opportunistic infections;
behavioral factors including: drug use history, lifestyle of
the patients, and treatment linked factors such as type of
HAART regimens, concomitant drug therapy, duration
of HAART were predictor variables of this study.

Sociodemographic, clinical and anthropometric data

Sociodemographic, behavioral and clinical data were col-
lected by using structured questionnaire adapted from
WHO step wise approach to chronic disease risk fac-
tor surveillance [23, 24] via patient interview and chart
review. Anthropometric data (weight, height, waist cir-
cumference, and hip circumference) as well as blood
pressure were also collected. Procedures for collection
of data anthropometric (weight, height, waist circumfer-
ence) and blood pressure were standardized prior to be
used for data collection. Waist circumference (WC) were
measured with a flexible inelastic tape placed on the mid-
point between the lower rib margin and the iliac crest in
a perpendicular plane to the long axis of the body. Height
was determined without shoes using a portable stadiom-
eter. Weight was measured using a Tanita scale; patients
were fully dressed, without heavy clothing or shoes. Body
mass index (BMI) was calculated by dividing the weight
of the patients in kilograms to the square of their height
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in meters. All the measurements were carried out under
the standard operating procedure by two trained and
experienced nurses under supervision for the quality of
the data. Blood pressure (BP) was measured as a mean
of the last two of three measurements with the Omron
Automatic Inflation Blood Pressure Monitor taken at
intervals longer than 2 min after the patient was sitting
for at least 30 min.

Blood sample collection and laboratory analysis
Approximately 5 mL blood sample was withdrawn from
each study participant’s cubital vein on the next appoint-
ment after fasting for 12 h using vacutainer blood collec-
tion system to determine lipid profiles and fasting blood
sugar (FBS). Laboratory analysis of sample was done by
experienced laboratory technologists under laboratory
standard operating procedures. Blood samples were
analyzed for FBS level using by glucose oxidase-phenol
amino phenazone (GOD-PAP) method, and lipid profile
(HDL, LDL, Triglyceride and total cholesterol) deter-
mined using ABX Pentra 400 using an automated clinical
chemistry analyzer machine.

Operational definition and terms

As per the WHO criteria, FBS>126 mg/dL (fasting
defined as no caloric intake for at least 8 h) [25], and/or
an already diagnosed diabetes defines diabetes mellitus
in this study. BMI was classified as normal/underweight:
BMI<25 kg/m? overweight: BMI 25-29.9 kg/m* and
obese: BMI> 30 kg/m”. Study subjects were considered
smokers, if they do smoke at least one cigarette within
the last 12 months, and alcohol consumers, if they drink
at least twice within a week of any alcoholic stuff. Abnor-
mal waist circumferences of male and female are>94
and > 80 cm, respectively [26]. Abnormal lipid status was
defined as per the USA National Cholesterol Education
Program: total cholesterol>200 mg/dL, HDL-choles-
terol <40 mg/dL, LDL-cholesterol (> 130 mg/dL) and tri-
glycerides > 150 mg/dL [27]. Comorbidity state is defined
as those concurrent diseases other than opportunistic
infections such as cardiovascular diseases, asthma, kid-
ney diseases etc., and another drug treatment includes
those drugs other than HAART for the treatment of the
comorbidities.

Data quality control

High emphasis was given by close supervision of the pro-
cess to assure data quality. The questionnaire was stand-
ardized and pretested to tailor it to the hospitals set up
at 5% (n=20) of similar subjects at Finote Selam Hospi-
tal before the actual data collection to rectify any doubt
or difficulty appeared. The data collectors were nomi-
nated by their experience and expertise in the area. The
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collected data was checked for completeness, clarity and
consistency before any analysis. In addition, all the labo-
ratory analyses were conducted by experienced labora-
tory technologists under standard operating procedures.

Data processing, analysis and presentation

After checking the completeness and consistency, data
were entered and analyzed using Epi-Data version 3.1
and the Statistical package for Social Science (SPSS)
version 25, respectively. Socio-demographic, epidemio-
logical, clinical, and laboratory values were presented
and described using frequency distribution tables, and
figures. While continuous variables were reported as
mean £ SD, categorical variables were presented as per-
centages. Logistic regression analysis was used to deter-
mine the associations factors with diabetes mellitus.
Variables with p value less than 0.25 in bivariate logistic
regression analysis were declared eligible for multivari-
ate logistic regression analysis. Hosmer and Lemeshow
goodness of fit test carried out before conducting the
multiple binary logistic regressions. p-value less than 0.05
in the multivariate analysis was taken as cut-off value for
significant association at 95% confidence interval.

Result

Socio-demographic and behavioral characteristics

of participants

From a total of 415 patients living with HIV deemed eli-
gible for inclusion, 407 with complete data were included
in the final analysis giving a response rate of 98%. From
407 study subjects included in the analysis, 161 (39.6%)
were men. The average age of the study subjects was 38.6
with a standard deviation of 10.3 years. About 28.7% of
the participants were not engaged in any formal educa-
tion, and about half of the participants (53.8%) were
not married. Two-third of the participants were not
employed in any work and live in urban area with most of
them having low monthly income. Whereas about 11.8%
of the participants had history of alcohol drinking habit,
only 2.5% of them did smoke cigarette and majority of
them (87%) were not engaged in regular physical activity
(Table 1).

Diabetes and clinical as well as anthropometric related
characteristics

In the present study, it has been revealed that the preva-
lence of diabetes was 8.8% (95% CI 6.05, 11.55) (Table 2).
About 16.5% of the patients were either overweight or
obese with an average BMI of 21.5+3.73 (Table 2, Fig. 1).
Regarding to the regional distribution of fat, two-fifth
of the participants had waist circumference above the
cut-off value and about 75% of the patients had elevated
waist to hip ratio which is a better indicator of regional
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Table 1 Socio-demographic and behavioral characteristic
of people living with HIV/AIDS receiving care at referral
hospitals of Northwest Ethiopia, 2019 (n=407)

Variables Category Frequency (%)
Age (years) Mean=+SD 38.64£10.29
Sex Male 61(39.6)
Female 246 (60.4)
Educational status No education 117 (28.7)
Elementary 148 (36.4)
High school 71(174)
Diploma 42 (10.3)
Degree/above 29(7.1)
Marital status Never married 44(10.8)
Currently married 188 (46.2)
Divorced 78(19.2)
Widowed 63 (15.5)
Separated 34 (8.4)
Occupation Gov employee 71(174)
NG employee 22 (5.4)
Self-employed 186 (45.7)
Non-paid 27 (6.6)
Student 17 (4.2)
Farmer 34(84)
Homemaker 50(12.3)
Income (ETB) <2000 222 (54.5)
2000-5000 150 (36.9)
>5000 35(8.6)
Residence Urban 277 (68.1)
Rural 130 (31.9)
Alcohol consumption Yes 48(11.8)
No 359 (88.2)
Smoking status Yes 10 (2.5)
No 397 (97.5)
Physical exercise Yes 53(13)
No 354(87)

SD standard deviation, NG non-governmental, ETB Ethiopian Birr

fat distribution. Only 9.3% of the participants had viral
load more than 1000 and 13% of them had comorbid-
ity or opportunistic infection. In addition, about 12% of
the HIV patients used drugs and substances other than
HAART. Moreover, almost all the patients were in WHO
stage-1, 71.1% of the patients with HIV duration of more
than 5 years and the most frequent HAART regiment
was TDF/3TC/EFV (Table 2).

Factors associated with diabetes mellitus in HIV infected
patients

In bivariate logistic regression analysis, age, educational
status, monthly income, BMI, waist circumference, waist
to hip ratio, triglyceride level, total cholesterol level, viral
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Table 2 Clinical and anthropometric related
characteristics of people living with HIV/AIDS receiving
care at referral hospitals of Northwest Ethiopia, 2019
(n=407)

Variable Category Frequency (%)
Body Mass Index(kg/m?) Mean =+ SD 2154373
Waist circumference High 168 (41.3)
Normal 239 (58.7)
Waist to hip ratio High 305 (74.9)
Normal 102 (25.1)
Viral load Less than 1000 369 (90.7)
More than 1000 38(9.3)
Comorbidity state Yes 65 (16)
No 342 (84)
WHO clinical stage Stage | 403 (99.0)
Stage |l 4(1.0)
Opportunistic Infection Yes 15(3.7)
No 392 (96.3)
Another drug treatment Yes 33(8.1)
No 374(91.9)
Type of HAART regimen TDF/3TC/EFV 186 (45.7)
AZT/3TC/NVP 96 (23.6)
TDF/3TC/NVP 42 (10.3)
TDF/3TC/ATV/r 33(8.1)
AZT/3TC/EFV 14 (3.4)
AZT/3TC/ATV/r 36 (8.8)
Another substance/drug use Yes 13(3.2)
No 394 (96.8)
Duration of HIV/AIDS <5years 77 (18.9)
5-10years 178 (43.7)
>10 years 152373
Diabetes mellitus Yes 36 (8.8)
No 371(91.2)

M Underweight
 Normal
™ Overweight

Obese

Fig. 1 BMI of patients living with HIV at referral hospitals of

Northwest Ethiopia, 2019
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load, diastolic blood pressure and concomitant drug had
p value <0.25 and included in multivariate logistic regres-
sion analysis.

In the multivariate analysis, age was significantly asso-
ciated with diabetes mellitus. For each year increase in
age, the patients were 1.04 more likely to have diabe-
tes, [AOR (95% CI) 1.04 (1.001,1.084), p <0.05]. Patients
who have diploma as their educational status were about
6.27 times more likely to have diabetes mellitus as com-
pared to no formal education counterparts, [AOR (95%
CI) 6.27 (1.72, 22.85), p<0.05]. In addition, patients who
have degree and above were about 9.64 times more likely
to have diabetes mellitus as compared to patients with
no formal education, [AOR (95% CI) 9.64 (2.57, 36.12),
p<0.05]. Moreover, serum level of triglyceride was found
to have a statistically significant association with diabetes
mellitus. For every unit increase in the level of triglycer-
ide in HIV infected patients, 0.7% more likely to develop
diabetes mellitus [AOR (95% CI) 1.007 (1.003, 1.010),
p<0.01] (Table 3).

Discussion

There has been a scantiness of data on the potential
burden of diabetes mellitus and other cardiometabolic
factors among HIV patients in Africa particularly in
Ethiopia. This study was aimed to determine the burden
of diabetes mellitus, and identify factors associated with
diabetes in HIV/AIDS patients in referral hospitals of
Northwest Ethiopia.

One of the key findings of the present study was the
relatively high prevalence of diabetes (8.8%) in the HIV-
infected participants. The estimated prevalence in this
study is significantly higher than the 2019 IDF report
(ninth edition) of national prevalence (3.2%) of diabetes
in Ethiopian adult (20-79 years) population [28] and the
2016 WHO report of the national prevalence (3.8%) of
diabetes in the general population of Ethiopia [29]. It is
also higher than the diabetes prevalence (6.8%) report of
a community-based cross-sectional study conducted in
2019 in northeast Ethiopia [30] as well as a meta-analysis
report (4.99%) for Ethiopia population [31]. The higher
prevalence has been supported by different studies [12,
32-34] indicating that HIV increases the risk of devel-
oping a number of health problems [35]. In addition, the
observed prevalence of diabetes is comparable to 8.8%
prevalence report at ART clinic of Dessie Referral Hospi-
tal, northeast, Ethiopia [36], 8.5% prevalence reported at
Jimma University Specialized Hospital, Southwest, Ethio-
pia [37] and 8% from Wolayta Sodo Hospital, Southern
Ethiopia [38]. However, the prevalence in this study is
slightly higher than those reported at Tikur Anbessa Spe-
cialized Hospital in Addis Ababa, Ethiopia (6.9%) [39]
and University of Gondar Hospital, Northwest Ethiopia
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Table 3 Bivariate and multivariate analyses of socio-demographic, anthropometric and clinical risk factors for diabetes
mellitus of people living with HIV/AIDS receiving care at referral hospitals of Northwest Ethiopia, 2019 (n=407)

Variable Category Diabetes mellitus Bivariate analysis Multivariate analysis
No Yes COR (95% CI) p-value AOR (95% Cl) p-value
Age 1.04 (0.01, 1.08) 0.008* 1.04 (1.001,1.084) 0.043*
Educational status No education 112 5 1 - 1
Elementary 139 9 145 (0.47,445) 0516 1.68 (0.52, 5.44) 0.386
High school 63 8 2.84(0.89,9.07) 0.077 3.09 (0.840, 11.40) 0.090
Diploma 35 7 448(1.34,15.01) 0.015* 6.27 (1.72,22.85) 0.005*
Degree/above 22 7 7.13(2.07,24.51) 0.002* 9.64 (2.57,36.12) 0.001*
Monthly income <2000 205 17 1 - 1 -
2000-5000 136 14 1.24(0.59, 2.60) 0.567 0.71(0.28,1.82) 0470
>5000 30 5 01 (0.69, 5.85) 0.200 0.58 (0.132, 2.44) 0.446
Body mass index 1.08 (0.99, 1.18) 0.067 1.12(0.97,1.29) 0.128
Waist circumference 1.05(1.01, 1.09) 0.019* 0.98 (0.93, 1.03) 0.397
Waist to hip ratio 11.63 (2.65, 22.42) 0.014* 2.34(0.25,22.80) 0172
Triglyceride 1.01 (1.004,1.010) 0.000* 1.007 (1.003,1.010) 0.000*
Diastolic BP 0.98 (0.94,1.02) 0.246 0.965 (0.925, 1.006) 0.094
Total cholesterol 1.004 (0.998, 1.01) 0.227 1.00 (0.99, 1.006) 0.625
Viral load <1000 339 30 1 - 1 -
>1000 32 6 2.12(0.82,547) 0.121 2.48(0.85,7.20) 0.095
Concomitant drug Yes 28 5 0.51(0.18, 1.40) 0.191 2.56 (0.84,7.87) 0.100
No 343 31 1 - 1 -

(5.1%) [40]. In addition, our report was higher than the
reports of those studies carried out in other countries,
including Uganda (4%) [41], Malawi (4.1% and 6.6%) [42
43] Zambia (5.0%) [44], but it is lower than the report
of Senegal (14.5%) [45] and Tanzania (18.0%) [46]. The
observed difference could be pertaining to variations in
the lifestyle and HAART regimens or because of differ-
ences in the age distribution of the study participants.
The discrepancy could also be justified that it could be
due to differences in the clinical, economical, anthro-
pometric and socio-demographic characteristics of the
study populations [47]. Although the care of cardiomet-
abolic risks related to HIV may be difficult in Ethiopia
because of limited healthcare resources, it can be noted
that metabolic clinic should be part of HIV services more
importantly as the older HIV population is increasing.
Strategies are required to deal with progressive increase
in diabetes [48].

Age, educational status and serum triglyceride level of
patients were significantly associated with diabetes melli-
tus. In line with previous studies [8, 18, 36, 37, 45, 49], we
have found a higher risk of diabetes mellitus among older
patients with HIV. For every year increase in age, there is
about 4% more chance of having diabetes in the patients.
With increased survival of infected patients treated with
combination HAART, a rise in diabetes incidence inde-
pendent of HIV-related influences may occur with ageing

of this population [50, 51]. In addition, educational sta-
tus is significantly associated with diabetes mellitus. As
educational level advances, the risk of having diabetes
increases. This could be explained because of unfavorable
life style and over weight as well as regional fat distribu-
tion of those educated ones as compared to those with
no formal education. Relationship between educational
attainment and diabetes related problems such as over-
weight may be inverse, direct, null, and U-shape. The
association of educational attainment and overweight
depends on the country’s level of development, such
that positive relations are more common in less devel-
oped countries and inverse relations are more common
in more developed countries [52—54]. Moreover, higher
serum level of triglyceride was found to a risk factor for
diabetes mellitus which is consistent with the studies
done in Malaysia [55], Nigeria [56], and Australia [57].
This is due to increased free fatty acid flux secondary to
insulin resistance and aggravated by increased inflamma-
tory adipokines [58].

Limitation

Owing to the cross-sectional design of the study, we are
not able to determine temporal relationships between
DM and the associated factors. Stronger study designs
like prospective cohort studies are then indicated so
as to identify the predictors of diabetes mellitus in the
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study subjects. The subjective nature of the self-reported
response for some items might also be limited by recall
bias. Moreover, environmental factors such as the impact
of dietary factors have not been studied, and enrolment
of HIV negative controls would have possibly provided a
comparison of biochemical changes in the study subjects.
The study being limited to only two health institutions,
generalizability could also be affected. However, the study
has provided some data to inform decision-makers to
improve current care and management of HIV-infected
persons on HAART.

Conclusion and recommendation

The prevalence of diabetes was notably high in patients
living with HIV/AIDS. Factors such as increased age,
educational status and higher level of serum triglyceride
were found to contribute to this high prevalence of diabe-
tes. The findings highlight the need for routine screening
and assessment of factors for diabetes in HIV-infected
persons receiving combination HAART. In addition, in
the view of the fact that PLWHIV are an expanding and
aging population to address, a metabolic clinic may also
be a good choice to improve the clinical service.
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