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ABSTRACT

With the advancement in HIV care and the increased life expectancy of HIV-positive individuals, there is a growing concern
about the co-occurrence of metabolic disorders, such as pre-diabetes, among pregnant women living with HIV. Understanding
the prevalence and associated factors of pre-diabetes in this population is crucial for effective management and improved
maternal and fetal outcomes. This cross-sectional study aimed to assess the prevalence of pre-diabetes and its associated
factors among HIV-positive pregnant women attending antenatal clinics in a tertiary healthcare facility. A structured
questionnaire was administered to collect demographic, clinical, and lifestyle data. Fasting plasma glucose levels were
measured, and pre-diabetes was diagnosed according to established criteria. A total of 157 HIV-positive pregnant women
participated in the study. The prevalence of pre-diabetes was found to be 3.8%. Factors significantly associated with pre-
diabetes included, such as age, BMI, duration of HIV infection, ART regimen, etc. This study highlights a significant
prevalence of pre-diabetes among HIV-positive pregnant women, indicating the importance of routine screening and
comprehensive management strategies in antenatal care settings. Addressing modifiable risk factors identified in this study
could potentially mitigate the burden of pre-diabetes and its associated complications in this vulnerable population. Further
longitudinal studies are warranted to validate these findings and guide tailored interventions for better maternal and fetal
health outcomes.
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INTRODUCTION
Diabetes mellitus often called “sugar” or simply “diabetes” is a metabolic and multi- system disorder that occurs either when
the pancreas does not produce enough insulin or when the body cannot effectively use the insulin produced [1, 27. While the
American Diabetes Association (ADA), defines diabetes as a group of metabolic diseases characterized by hyperglycemia,
which results from defects in insulin secretion, insulin action, and or both [87. Insulin is a hormone that is needed to regulate
glucose, starches and other food into energy needed for daily life and if the body cells do not absorb the glucose, the glucose
accumulates in the blood causing severe adverse effects to many body systems including the nervous, digestive, circulatory,
endocrine and urinary systems, thus all body systems are in some way affected [47]. Diabetes is a leading cause of morbidity
and mortality and a burden to health care systems leading to both direct and indirect costs [57]. Globally, diabetes among
adult has increased from 4.7% in 1980 to 8.5% in 2014 and in 2016 422 million people lived with diabetes [67. It can be
classified diabetes mellitus as either type I or 2 [67]. The most common type of diabetes is Type 2 diabetes mellitus which
occurs as a result of hyperglycemia associated with increased insulin resistance in body tissues [7] and worldwide its
prevalence is estimated to exceed three million by 2030 [87. Some of the causes of increase in diabetes in developing countries
including Uganda have been reported as; unhealthy diets with too much calories, smoking, alcoholism, sedentary lifestyles,
which are attributed to urbanization and socioeconomic lifestyle [97. HIV infection and certain antiretrovirals (ARVs) are
known to be associated with diabetes though few studies in Africa had assessed diabetes or prediabetes among HIV-infected
pregnant women as well as the impact of combination antiretroviral treatment (cART) regimens on diabetes morbidity [107.
While a study conducted in Kenya found the prevalence of diabetes in HIV patients was 35% [11, 127]. In Uganda, 27% of the
diabetic patients were found to be co-infected with HIV [187]. Thus, assessing the prevalence of pre-diabetes and associated
factors among HIV pregnant women is vital to avoid the challenges associated with diabetes in HIV patients. Gestational
diabetes mellitus (GDM) is associated with adverse maternal, fetal and perinatal complications [147] and most times multi-
drug therapies and life style modifications have failed to control high sugar levels [147. Regardless of that, the diabetes
population in Uganda has drastically increased from estimate of 98,000 patients in 2000 to about 1.5 million in 2010 [157]. In
2014, WHO indicated that about four million Ugandans are suffering from diabetes and almost half of diabetic Considerably
in Uganda, the prevalence of pre-diabetes was 13.8% [167]. Therefore, since in the past two decades, the problem of diabetes
along with HIV/AIDS, was one of the leading causes of death in low-middle income countries [177], preventing the pre-
diabetic HIV pregnant women from progressing to the diabetic stage could avoid the consequences of diabetes in HIV
pregnant women such as depression [187, damage, dysfunction and failure of various organs especially the kidneys, eyes,
brain, heart, blood vessels hypertension, CAD, peripheral arterial and cerebrovascular accidents [197. The aim of study is to
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determine the prevalence of pre-diabetes and associated factors among HIV pregnant women attending Kyabugimbi health
center (iv), Bushenyi district.
METHODOLOGY

This chapter presents the method of the study. It includes the following areas; Study area, study design, target population,
Inclusion and exclusion criteria, sampling size determination, data collection tools, data processing and analysis, ethical
consideration and quality control measures.

Area of Study
The study was conducted at Kyabugimbi health center iv Bushenyi District, western Uganda. Bushenyi district is located in
western Uganda in Ankole sub-region. It’s situated in an area of
942.3 km2. The coordinates of the district are 00083S 300120E / 0.55008 30.2 000E. Its population by 2014 estimate was
234,443 people with more females (51.8%) with a density of
266.8 per km2 (691sq. miles). Bushenyi district is bordered by Rubirizi district to the NW, Buhweju to the NE, and Sheema
to the East, Mitooma in the South and Rukungiri in the West. Ishaka, the largest town harbors KIU, the largest private
university in the region located 60KM (32 miles), NW of Mbarara. The district was II sub counties, 76 parishes, 564 villages
and 3 constituencies.

Study Design
The study was a cross section study design.

Study Population
Bushenyi harbors people of different origin with different cultures, background, behavior and instincts with most being
Banyankole. Data therefore was obtained from HIV pregnant women attending Kyabugimbi health center iv. The study was
focused on natives and citizens of Bushenyi i.e. those who have settled in the area for at least 6 months.
Sample Size Determination
The sample size was calculated according to the formula derived by Kish Leslie [207 as
n=72 P (1-P)/W2
Where n= minimum sample
size Z=1.96 (for 95% Confidence interval)
P=estimated prevalence of diabetes to be 10.1% (Faraja et al, 2016)
W=margin of error to be 5%
n=1.962x0.101 (1-0.101)/0.052
n=3.8416 x 0.101 (0.899)/0.0025
n=139
Therefore139 patients were sampled during the study.
Inclusion Criteria
All HIV pregnant women attending Kyabugimbi health center iv were included in the study.
Exclusion Criteria

HIV pregnant women who were critically ill and those who will didn't consent were excluded from the study.

Data Analysis
Data was entered into Microsoft excel spread sheets and analyzed using Statistical Package for Social Sciences (SPSS) version
25 (SPSS Inc., USA). Calculators were used to analyze data and it was presented in form of tables and bar graphs

Ethical Considerations
Before patients’ samples were collected, the ethical clearance was sought from the administrator of the School of Clinical
medicine and dentistry, Kampala International University-Teaching Hospital and the District Health Officer TDHO7] and was
presented to the In-charge Kyabugimbi health center iv for permission to carry out this study. During data collection
participants were explained the purpose of the study so as to obtain their consent. Confidentiality was highly considered and
privacy of participants’ results by using patient ART numbers instead of names and their refusal to participate did not meet
any penalty.
RESULTS

Kyabugimbi, being an Ankole region, its residents are majorly Banyankole with a total of 127(80.8%) and protestants numbers
surpassing other religions with a total of 85(54.1%). Majority of the participants were young adults of 20- 30 years of age
with a percentage of 107 (68.2%). Majority of participants were married with a total of 145 (92.8%). Secondary level
participants were more than the rest with 71 (45.2%) while at least majority of the total had a source of income being either
peasants or self-employed though are few their income status was not well defined.
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Table 1: socio-demographic-economic characteristics and background of participants (n=157)

Question Response Participants’ results
n(%)
What is your age? <20 years 11(7.0)
20-30 years 107(68.)
31-40years 35(22.2)
>40years 4(2.6)
What is your marital status? Single 10(6.4)
Married 145(92.4)
Divorced/separated 2(1.3)
Widowed 0(0)
What is your maximum level of education? Informal 13(8.2)
Primary 50(81.8)
Secondary 71(45.2)
Tertiary 23(14.6)
‘What is your occupation? Peasant 65(41.4)
Civil servant 22(14)
Business owned 70(44.5)
Retired/pensioner 0(0)
What is your religion? Protestant 85(54.1)
Catholic 52(88.1)
Muslim 15(9.5)
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Others 5(3.2)
What is your tribe? Munyankole 127(80.8)
Mukiga 15(9.5)
Mukonjo 6(3.8)
Others 9(5.7)

Biochemical Measurement of Participants
The random blood sugar of most of participants was in the range of 3.0-6.9mmol/L with a value of 139(88.5%). Participants
whose random blood sugar was above 11mmol/L with a total of 8(5.1%) were subjected to fasting overnight and their fasting
blood sugar was measured. Of the 8 participants, 2 had their fasting blood sugar below 6.1mmol/L and the remainder were
in the range of 6.1- 6.9mmol/L.

Table 2: biochemical measurements of participants (n=157)
Biochemical measurements Ranges Participants’ results
n (%)

Random blood sugar (RBS)= 3.0-6.9mmol/L 139(88.5)

7.0-11.0mmol/L 10(6.8)

More than 11mmol/L 8(5.1)
Fasting blood sugar (FBS)If Less than 6.1mmol/L 2(1.8)
RBS>11mmol/

6.1-6.9mmol/L 6(3.8)

7mmol/L and above 0(0)

Behavioral Characteristics of Participants
Majority of these participants don’t drink alcohol with a total of 132(84%) and none of the participants has ever
smoked before. The number of the participants that do daily exercise slightly higher than that of those who don’t
exercise at all with totals of 73(46.4%) and 68(43.3%) respectively.
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Question Response Participants’ Results
n (%)
-Do you drink alcohol? No 132(84.1)
Yes 25(15.9)
4(2.5)
If yes, how often?
Daily
Weekly 4(2.5)
Monthly 1(0.6)
Occasionally 16(10.2)
How often do you do exercises None 68(43.3)
Daily 73(46.5)
Weekly 16(10.2)
Do you smoke Yes 0(0)
No 157(100)

Nutritional Status and Physical Measurements of Participants.
The mid upper arm circumference measurements of participants were majorly in the range of 26- 29cm with a
percentage of 90(57.3%) and the body mass index was between 18-25kg/m2 with a total of 127(80.8%).
Table 4: Nutritional status and physical measurements of participants (n=157)

Physical measurements Ranges Participants’ results
n (%)
Mid upper arm circumference (M.U.A.C) Less than 21cm 0(0)
21-25cm 51(82.4
26-29cm 90(57.3
30cm and above 16(10.2)
Body mass index (BMI) Less than 18kg/m2 0(0)
18-25kg/m2 127(80.8)
26-30kg/m2 28(17.8)
30kg/m2 and above 2(1.2)
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Knowledge and Conceptions about the Risk Factor.
Majority of the participants who have ever tested their blood pressure and those who know their body weight have their
total values coincide as 132(84.1%). On the other hand, majority of participants have never tested for diabetes with a
total of 97(61.7%) of which those who thought testing for diabetes was for fat people with a total of 37(24%) were the
majority.
Table 5: knowledge and conceptions about risk factor(n=157)

Question Response Participants’
results
n (%)
Have you Yes 60(32.8)
ever tested _ i _ _
fordiabetes If yes, were you told about the risk conditions fordiabetes? 53(83.8)
before? Yes
No 7(4.5)
No 97(61.7)
If no, what is reason for not testing? Testing is for fatpeople 37(24)
It's expensive 21(13)
It's not usually done at the facility 26(17)
I don’t know where to test from 13(8)
Have you Yes 132(84.1)
ever tested
your blood | No 25(15.9)
pressure

Family History of Risk Factors of Participants.
Most of the participants had no confirmed patient of either diabetes or hypertension in their families with totals of
135(86%) and 148(94.3%) respectively.
Table 6: Family History of Risk Factors of Participants (n=157)

Question Response Participants’
results
n (%)
Is there someone confirmed with diabetesin your | No 135(86)
family
Yes 22(14)

If yes, is he/she a first degreeYes 14(8.9)

No 8(5.1)
Is there  someone confirmed with | No 148(94.3)
hypertension in your family Voo G

If yes, is he/she a first degree 2(1.8)

relative? Yes

No 7(4.5)
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Hypertension Status of Participants

Majority of the participants had their systolic blood pressure below 120mmHg with a total of 100(63.6%) and none
had a systolic blood pressure above 140mmHg.

Table 7: Hypertension Status of Participants (n=157)

Blood pressure Reading Participants” result
n (%)
Systolic blood pressure Less than120mmHg 100(63.6)
120-129mmHg 52(83.1)
130-139mmHg 5(3.2)
140mmHg and above 0(0)

Length of Participants on ART
Most of the participants have spent 1-4years on ART with a total of 85(54.1%) and only 1(0.7%) has spent more
than 10 years on ART.
Table 8: length of participants on ART (n=157)

Question response Participants’ results
n (%)
Length on ART Less than 1year 52(33.1)
1-4years 85(54.1)
5-10years 19(12.1)
More than 10 years 1(0.6)
DISCUSSION

The discussion is based on the aim of the study, with close reference to related study reports. Only significant
findings are discussed. Most of the participants had their random blood sugar in the range of 8.0- 6.9mmol/L 139
(88.5%) and only a few had values above 11mmol/L,8(5.1%). Of these 8 participants, 6(3.8%) had their fasting blood
sugar in the range of 6.1-6.9mmol/L which meets the WHO criteria of prediabetes. The prevalence of prediabetes
among HIV pregnant women on ART attending Kyabugimbi health center iv is 8.8% compared with a 2016 study
done in Cameroon on the general population that showed that 34% had prediabetes [217]. The consolidated
guidelines for prevention and treatment of HIV/AIDS in Uganda 2020, states that Anti-retroviral drugs are a major
cause of the development of DM in PLHIV. Protease inhibitors such as Lopinavir, and Ritonavir cause insulin
resistance by causing lipodystrophy, impaired glucose transporter type 4 translocation, reduced adipocyte
differentiation, reduced insulin secretion, and dyslipidemia with lipotoxicity. Hyperglycemia has been reported
among patients at risk for NCDs on DTG. Although causality has not yet been determined, systems for
pharmacovigilance are recommended to assess the relationship and guide mitigation measures. This result goes in
line with the current common regimen of HAART given to pregnant women attending Kyabugimbi health center
iv, Tenofovir, Lamivudine and Dolutegravir (TDF+3TC+DTG) as opposed to the previous regimens like
Zidovudine, Lamivudine and lopinavir/ritonavir (AZT+38TC+LPV/r) which contained a boosted protease inhibitor
lopinavir/ritonavir which has diabetes mellitus as a major side effect. Majority of participants were young adults of
20- 30 years of age with a percentage of 107 (68.2%) which reduces the risk of developing diabetes since it affects
mostly people over 40 years and only4(2.6%) of the participants were 40 years and above. Based on National Health
Interview Surveys 1997-2011 data, the prevalence of diabetes increases with age. In most populations, the incidence
of type 2 diabetes is low before age 30 years but increases rapidly and continuously with older age [227. Most of the
participants don’t drink alcohol 132(84.1%) and reduces their chances of developing diabetes. However, risk of
diabetes was particularly high at an alcohol consumption level above 50 g per day for women and 60 g per day for
men, approximately four U.S. standard drinks per day which approximates to drinking alcohol daily [2387. On the
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other hand, the number of participants who report exercising daily is 73(46.5%) whereas those who report not
exercising are 68(43.3%) which gives a ratio of almost 1. This comes as a result of most participants being unaware
doing exercise since most of them do manual work which gives them as much physical activity as those who exercise
daily as evidenced by low incidence of obesity in participants, BMI equal to 30kg/m2 and above as 2(1.2%) Aerobic
exercise increases the mitochondrial density and oxidative enzyme activity, improving fatty acid oxidation, and
stimulates insulin-independent, as well as insulin-dependent, skeletal muscle glucose uptake. Resistance training
increases the skeletal muscle mass and glycolytic capacity, enhancing glucose uptake which minimizes the risk of
developing diabetes. None of the participants reported smoking at any time in their life. Smoking behavior is
associated with the development of type 2 diabetes. Although the underlying mechanism whereby cigarette
consumption increases type 2 diabetes risk is not entirely clear. In experimental studies, smoking was linked with

IGT and insulin resistance. A few participants had family history of diabetes with a total of 22(14%). A family history

of diabetes has been linked with increased risk for type 2 diabetes. The concordance rates of type 2 diabetes are about

34%—58% in monozygotic twins and 12%—20% in dizygotic twins. In addition to genetic risk for type 2 diabetes,

family members often share nongenetic environmental risk factors that contribute to risk for diabetes. Consolidated

guidelines for the Prevention and treatment of HIV and AIDS in Uganda 2020 states that HIV-infected adults
experience more chronic metabolic complications because of both the HIV infection itself and ART and are therefore
more likely to develop Diabetes Mellitus (DM) as compared to HIV-negative individuals. Studies report that up to

10% of HIV-positive patients on ART develop DM within four years. Thus, the low prevalence is attributed to the

majority of participants who have spent less than four years on ART; 1-4 years 85(54.1%), and those who were on

ART for less than 1 year is 52(33.1%). Majority of participants had never tested for diabetes 97(61.7%). This big

number is attributed to ignorance of participants towards the need to test for diabetes with most of them saying that

testing for diabetes was for “fat people” 37(24%) and some saying it’s not usually done at the facility. Testing for
diabetes is not routinely done at the antenatal clinic because it’s expensive to the patients. On the other hand, blood
pressure testing is routinely done at the facility and thus the majority of participants have ever tested their blood
pressure 132(84.1%). And those who have never tested for blood pressure were 25(15.9%). These have never tested
because it was their first antenatal visit.

CONCLUSION

The prevalence of prediabetes is low among HIV pregnant women attending Kyabugimbi health center iv. This can

be attributed to the current regimen of ART given to HIV pregnant women attending Kyabugimbi health center iv-

TDF+3TC+DTG that registers a very low risk of causing diabetes. Also, most participants are young adults(20-

30years) which greatly reduces the risk of developing diabetes The minority of participants who had prediabetes

were associated with other factors like; family history of diabetes, obesity, old age.
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