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Abstract

Background: Globally, Human Immunodeficiency Virus (HIV) continues to be a major public health burden. Transmission occurs by several means
including the transmission from mother to child mostly happening during labor and delivery. The objective of this study was to determine the
prevalence and factors associated with HIV infection in women who delivered at Soroti Teaching/Regional Referral Hospital.

Methods: A cross-sectional study was conducted from April to June 2023. A total of 422 mothers who delivered in Soroti Regional Referral and
Teaching Hospital were sampled by systematic random sampling.

A structured data extraction tool was developed and data were collected using the Kobo Collect mobile application.

Data was analyzed using STATA 15 and modified Poisson regression model was used for inferential statistics. Statistical significance was accepted for
a value of p < 0.05.

Results: The average age of the population was 26 years (SD = 0.5). The HIV prevalence was 5.3%. Associated factors were Gravidity > 5 (PR- 95% CI
=1.54t01.57, P =0.007), previous miscarriage = 3 (PR = 0,266 (0.11, 0.642) Cl 95%, P = 0.003), Hepatitis B PR-19.429 (2.613, 144.43) Cl 95% p = 004
and residing in a rural setting (PR = 2.506 (1.05, 1.593) CI 95% p = 0.038).

Conclusion: HIV prevalence among women who delivered at Soroti Teaching Hospital during the study period was 5.3%. Gravidity above 7, Hepatitis B
infection, miscarriages more than or equal to 3 and living in a rural setting were significantly associated with HIV infection. Prevention of subsequent

pregnancies and sexually transmitted diseases like hepatitis B are key factors in the prevention of HIV.
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Introduction

According to United Nations Programme on HIV/AIDS
(UNAIDS) data show that there are 39 million [33.1 million-45.7
million] people living with HIV globally [1]. The prevalence varies
from one continent to another and from one region to another within
the same country [2,3]. Sub-Saharan Africa carries the biggest burden
of the disease. In 2023, an estimated 1.4 million adults and children
were living with HIV in Uganda; with 50000 new infections and 2800
deaths during the same year [1].

Uganda, for the period 2000-2020, recorded tremendous
improvement in the fight against the HIV and AIDS epidemic. It is
among the eight countries in the world that had fully achieved the

90-90-90 targets by the end of 2020 [4]. The AIDS-related deaths
significantly reduced hence reducing AIDS- related orphans. Also, as
a result of EMTCT (Elimination of Mother to Child Transmission)
HIV prevention programs the country realized a reduction in the
numbers and proportion of children who contract HIV from their
HIV infected mothers [4]. According to Ministry of Health estimates,
2020, HIV prevalence among adults (15-49 years) in Uganda is 5.4%.
Mother-to-child transmission (MTCT) of HIV in Uganda decreased
by 77% from 23,000 in 2010 to 5300 in 2020. This is good progress
towards the global goal of eliminating MTCT of HIV [4]. It was
estimated that 5.8% children got infected due to MTCT in the year
2020 [4]. The prevalence is higher among females (6.8%) as compared
to the males (3.9%). There is variation of prevalence per district the
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highest being Kampala at 18% whereas Soroti District where this study
was conducted stood at 5.2% [4].

Prevention of Mother to Child HIV Transmission (PMTCT) is
a four -pronged approach comprising of a package of interventions
summarized as 1) primary prevention of HIV infection; 2) prevention
of unintended pregnancies among women living with HIV; 3)
prevention of HIV transmission from women living with HIV to
their infants; and 4) provision of treatment, care and their families
[5]. There has been an increase in the proportion of women tested
during pregnancy in Uganda, with 98% of pregnant women who
attended Antenatal Care (ANC) in 2019 knowing their HIV status.
Antiretroviral therapy provision to the public and private sector in
Uganda has also increased. This has been accelerated by the test and
treats policy which was adopted in Uganda in 2016 [5].

Despite the high ANC testing rates, there is limited data about
prevalence of HIV among women in labour since some of them are
referrals to the regional hospital and there are lacunae in knowledge
about the factors associated with the mothers who are found HIV
positive therefore the need for the study. Knowledge of the HIV status
of pregnant women could reduce the risk of vertical transmission
of HIV through the interventions of PMTCT. Our objective was to
determine the prevalence and factors associated with HIV infection
among pregnant women delivering at Soroti Regional Referral
Hospital in Eastern Uganda.

Materials and Methods
Study design and setting

This was a cross-sectional study that used quantitative approaches
to data collection and analysis. The data were extracted from a large
study titled ’Situational analysis and capacity building for health
research Soroti University’ that was conducted at a regional referral
and teaching hospital in Eastern Uganda from May to July 2023.
The hospital is located in Soroti City which is 326 kilometers east of
Kampala the capital city of Uganda. The hospital serves the Teso Sub-
Region comprising of ten districts with a population of 2.5 million.
Women have an average of 5.4 children in their lifetime according
to the 2023 Uganda Demographic and Health survey. Most of the
surrounding districts are rural.

According to the hospital records, the teaching and regional
referral hospital has a bed capacity of 274 and the total about 60,000
patients per annum. This registers about 20,000 admissions and 40,000
outpatients annually while. The unit handles about 2000 first ANC
visits and average 300 deliveries per month. It receives referrals from
seven hospitals, 10 health centre four and 62 health centre three in
the region. The hospital provides free HIV services including PMTCT
for clients and comprehensive HIV care. It receives referrals from
seven hospitals, 10 health centre four and 62 health centre three in the
region. The hospital provides free HIV services including PMTCT for
clients and comprehensive HIV care.

Study population and sample size determination

This data was part of the prevalence of pregnancy related
complications study among mothers who delivered at the teaching
hospital in the year 2022 whose sample size was calculated as 422. The
sample size was estimated using Kish and Leslie formula [6]: where n
is the sample size recommendation, Z = 1.96 (value from the normal
distribution), p is the assumed 50% pregnancy related complications
prevalence in order to achieve a bigger sample size, q = 1-p and e is

the level of precision which is set at 5% We then took the sample size
of 384 and adjusted for non response by 10%, to give a minimum
sample size of 422 which was used. The sampling units were selected
by the systematic random sampling technique by reviewing the clients’
record archives of labour and delivery, a logbook for year 2022, and by
calculating k value as 8, after the first chart was selected by the lottery
sampling method. Whereas, the study population of this study was all
mothers delivered in 2022 should have fulfilled the eligibility criteria
of this study. This cross-sectional study recruited 422 participants.

Inclusion and exclusion criteria

All women who delivered in the hospital during the study period
were eligible for the study. Women who had complete documentation
in the registration book and patient charts were included, whereas
women who had incomplete data like age, HIV and Hepatitis B results
were excluded.

Laboratory diagnosis and quality control: Antenatal care service
provides routine laboratory diagnostic tests for all pregnant women
and results are recorded in the hospital chart. Five milliliters of venous
blood were drawn using a sterile needle and syringe. Three drops of
blood were taken from the sample for ABO and Rhesus testing and
the rest was centrifuged at 300 revolutions per minute for 5 minutes.
The serum sample was tested for HIV, Syphilis and Hepatitis B.
These tests are routine antenatal tests currently in Uganda. Syphilis
was tested using the Rapid Plasma Regain (RPR) test. All RPR
positive sera/plasma were further confirmed by Treponema pallidum
hemagglutination (TPHA) test. Those who tested positive for both
RPR and TPHA were diagnosed to have syphilis infection. ABO and
Rh groups were determined using commercially prepared antisera
according to manufacturer’s instructions. All tests were run using
controls according to laboratory standard operating procedures. HIV
testing was done in accordance to the Uganda Ministry of Health
testing algorithms [7]. Determine kit used for HIV 1 and 2 as screening
test and stat pak as second test being confirmatory for positive samples
and SD Biolineas a tie breaker in case of any discrepancy between the
first two tests. When the Duo kit was available it could be used as a
screening both HIV and Syphilis. All samples that tested negative on
the first test were considered negative [7].

Data collection and analysis: Research assistants collected and
entered data using the Kobo Collect mobile application preloaded
with a structured data extraction tool. The Kobo Collect application
was preinstalled on android-based mobile phones and data were
collected using the devices. Data was uploaded to the server daily. The
questionnaire elicited data on the socio-demographic characteristics of
the pregnant women, obstetric characteristics and laboratory findings.
Data were collected from mothers’ hospital charts who delivered from
labor ward. Data was cross-checked for completeness, and entered into
STATA 15, software for analysis. The results were presented in tables.
Descriptive statistics such as means, frequencies and proportions
were used to summarize the data. Bivariate analysis was done to
determine associations between the predictor and outcome variables.
Multivariable logistic regression was used to assess the strength of
the association between the independent/ predictor variables and
the outcome variables. Both bivariate and multivariate binary logistic
regression models were fit to identify factors associated with HIV
and Hepatitis B. A p-value < 0.05 in the multivariable binary logistic
regression analysis was considered to be statistically significant. The
dependent variable for this study was HIV prevalence which was
obtained from the chart laboratory results. The independent variables
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for this included socio-demographic characteristics such as, age,
respondent’s education level, marital status, respondent’s employment
status, obstetric characteristics such as parity, gravidity, and ever had
induced abortion; and ANC factors. Gravidity was defined as the sum
of all pregnancies, including all live births and pregnancies that were
terminated at less than 6 months or did not result in a live birth. Parity
was defined as pregnancies that resulted in the delivery at greater than
6 months gestation, of either a live birth or a stillbirth.

Quality control and assurance

The principal investigator recruited and trained third year medical
students with prior research knowledge. Prior to data collection
training research assistants happened for two days. They were trained
on the data collection tool, ethics and study protocol. The data entry
form was designed with skips and restrictions to ensure quality data
collection. Pretesting of study tools was done at the nearest health
centre IV by administering the data collection tool to selected charts
retrieved from labor ward achieves in order to ensure familiarity of
the team with the tool and also identify any errors. Also, to ensure
compliance to the study protocol, research assistants were supervised
during data collection.

Sampling technique and study variables

The study subjects were selected by the systematic random sampling
technique by reviewing the clients’ records of labor and delivery, a
logbook for the year 2022, and by calculating k value as 8, after the
first chart was selected by the lottery sampling method. The dependent
variable is HIV/AIDS seropositive status. Whereas, the independent
variables assessed were age, educational status, gravidity, marital
status, place of residence and obstetric characteristics.

Results

Seroprevalence and sociodemographic characteristics

The overall prevalence of HIV infection among mothers who
delivered in labor ward was found to be 5.3% 10 mothers had no HIV
results as they were unbooked and came in as emergencies. Majority
97.6 % of the mothers had their results on files (patient charts).
Uganda national guidelines promote all pregnant mothers who visit
the ANC unit to test for HIV infection [7]. The majority of the mothers
who delivered were found in the age interval of the highly productive
age (18-31 years). Out of the 422 mothers 59 (14%) had never gone
to school. The educational status of HIV-seropositive mothers who
attended formal education was 95% among those found HIV positive.
Around 78.9% of the sampled mothers were married, while the rest
proportion was either widowed or divorced. More than half (59.1%) of
the mothers came from rural settings. The contribution of the urban
dwellers towards HIV seropositivity was less than the rural dwellers.
The majority of HIV-seropositive mothers were in the age group of 18
to 31 years (Table 1).

HIV positive by Maternal Obstetric Characteristics. The majority
(90.5%) of mothers attended ANC at least once. Most mothers attended
more than 3 times during the entire period of ANC. Prime gravidity
were almost equally represented as the multigravidas (Table 2).

There is a significant association between the dependent variables
(HIV seropositive status among mothers) and hepatitis B infection,
Parity greater than seven, miscarriages greater than 3 and living in a
rural area (Table 3).

After Poisson regression factors associated with HIV among the
women who delivered at the teaching hospital included living in a rural

Table 1: Characteristics of study participants-Hospital Survey N = 422.

Variable Characteristics n(%)
Sex of household Female 420 (99.5)
head respondent: n=442 Male 2(0.5)
Religion: n=422 Anglican 178(42.3)
Catholic 159(37.8)
Others 13(3.1)
Pentecostal 71(16.9)
Place of residence (n=422) Rural 249(59.1)
Urban 172(40.9)
ﬁii%‘;‘;gea“x” ) of <20 101(23.9)
20-24 94(22.3)
25-29 118(28)
30-34 69(16.4)
35-39 30(7.1)
240 10(2.4)
School attendance (n=422) None 59(14)
Primary 190(45.1)
Secondary 144(34.2)
Tertiary 28(6.7)
Employment status Employed 46(11)
Self employed 365(86.9)
Not Employed 9(2.1)
Marital status Not married 89(21.1)
Married 332(78.9)
g::nbee;; of marriage 1 388(91.9)
2 30(7.1)
3 1(0.2)
None 3(0.7)
Income level Less than 3000 UGX 162(38.7)
5000 UGX- per day 88(21)
More thjzaiooo UGX 36(8.6)
No income 133(31.7)
Have health insurance Yes
No
E::ﬁ:cjnti‘t’ government Less than 5 km 225(53.6)
More than 5 km 195(46.4)

setting, gravidity, miscarriages above 3 and having tested Hepatitis B
(Table 4).

Discussion

In our study HIV prevalence among mothers who delivered at
the teaching hospital in the specified study period was 5.3%. Women
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Table 2: Obstetric table N=422.

Variable Characteristic n(%)
Number of births (including index
birth)
0 136(32.2)
1 113(26.8)
2 63(14.9)
3 41(9.7)
4 31(7.4)
25 38(9)
Yes 373(90.5)
No 39(9.5)
Number of ANC visits: (N=373)
None 39
1 1(0.3)
2 17(4.6)
3 59(15.8)
4 161(43.2)
25 visits 135(36.19)

are particularly susceptible to HIV infection for both biological
and sociocultural reasons like the use of alcohol or chewing the
psychotropic plant during sexual intercourse, history of multiple
sexual partners, and low awareness about the use of condoms during
sexual intercourse, transactional sex, inefficient coverage of testing,
poor HIV counselling, and testing during pregnancy and low habit
of sharing the test results among couples [8-12]. The prevalence we
reported in our study was lower compared to other similar studies
which reported 20% for example done in South Africa and Ethiopia
[11-13].

Africa is inhabited by over 14.7% of the world’s population, but
shouldering more than 90% of all HIV/ AIDS-related mortality [11,14].
By cascading from the global plan, Uganda set a goal of universal
access and raised the capacity for the delivery of HIV counselling
and testing, PMTCT, and provision of ARVs [7]. Uganda reported a
decline of 39% in new HIV infections recorded over the past decade
though the magnitude is still very high [2,4,10,15].

In our study the factors that were associated with HIV seropositivity
among the mothers included testing positive Hepatitis B, Parity
greater than seven, miscarriages greater than two and living in a rural
area. Other sociodemographic factors and maternal factors were
not statistically significant as per our study. The explanation for the
association is depends on the variable identified. Firstly, hepatitis B
infection is also sexually transmitted just like HIV. This means the
factors that affect transmission of the two diseases are similar being that
they can both be sexually transmitted. Multiparty and having had two
or more miscarriages could be that they are having greater exposure to
the source of infection. Similar studies have reported- Whereas many
previous HIV prevention studies have reported that living in urban
area is associated with a higher risk of HIV acquisition due to lifestyle
in our study we revealed that it was the opposite [14,16]. The most
likely explanation for this finding is that most of the clients that came
to the hospital live in the rural areas. It appears that town dwellers
have many options where to deliver from including private clinics. The
other possible explanation could be that the urban dwellers have found
a way to protect themselves since there are better services in town.

In contrast to the other studies [17,18], marriage, age education level,
socioeconomic status, gestation age and distance to nearest health unit
were not associated with testing HIV positive. In the current study, the
highest proportion of the women was married, which is in agreement
with a study from Ethiopia in Gondar that reported the majority of
women (94%) who were found seropositive for HIV tests were married
[11,13,19]. No comparison was made by computing straightforward
between the married and un- married categories of women. Again,
according to the Zimbabwean study, like that of the Nigerian study
marriage was protective against HIV infection, as married women
were two times less likely to be HIV positive compared to unmarried
women [11].

Limitations

This study was hospital based so the findings may not be a true
reflection of the general population and may not be representative
of lower health units. As we used secondary data from the hospital
patient charts in the labour ward, it was difficult to control for
missing data and inconsistencies. Partner related sociodemographic
information was not adequately captured in the charts therefore could
not be analyzed yet it is equally important.

The fact that such important values could not be captured may
have affected generalization of the findings. Despite these limitations,
to the best of our knowledge the study presented primary results of
prevalence and associated factors of HIV/AIDS among mothers who
delivered at the referral and teaching hospital.

Conclusions

There is still a high prevalence of HIV/AIDS among mothers
delivering at Soroti Regional Referral and Teaching Hospital. The risk
of testing HIV positive was higher among women with hepatitis B
infection, parity greater than seven and miscarriages greater than 3.
The findings of this study will provide valuable information for policy
makers in the hospital particularly in the area of PMTCT.
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Table 3: Factors associated with HIV among women who delivered at a regional referral hospital in Eastern Uganda.

HIV Serostatus
Variable Yes No CrudePR(95%Cl) va::es
F % F %
Age group
Below 18 years 0 0 19 100 0.0000000
18-24 8 4.68 163 95.32 1
25-31 8 5.23 145 94.77 1.118(0.419,2.978) 0.824
32-40 5 7.81 59 92.19 1.67(0.546,5.105) 0.368
>40 1 20 4 80 4.274(0.534,34.181) 0.171
Marital status
Not married 2 2.27 86 97.7 1
Married 20 6.19 303 93.81 2.724(0.637,11.656) 0.177
Mother’s education
No formal education 1 1.79 55 98.2 1
Primary 12 6.49 173 93.5 3.635(0.472,27,979) 0.215
Secondary 9 6.34 133 93.7 3.552(0.45,28.058) 0.229
Tertiary 0 0 28 100 0.00000265
Place of residence
Rural 8 33 234 96.7 1
Urban 14 8.3 155 91.7 2.506(1.051,5.973) 0.038™
Religion
Anglican 10 5.7 167 94.3 1
Catholic 8 5.3 144 94.7 0.932(0.368,2.36) 0.881
Others specify 1 8.3 11 91.7 1.475(0.189,11.522) 0.711
Pentecostal 3 4.3 67 95.7 0.759(0.209,2.756) 0.675
Mother’semployment
Employed 5 5.5 86 94.5 1
Not employed 17 5.3 302 94.7 0.97(0.358,2.629) 0.952
Income
Less than 3000 UGX/- 10 7 146 93.6 0.919(0.334,2.528) 0.87
5000 UGX/- per day 6 3.8 80 96.2 1
More than 5000 UGX/day 1 6.4 34 93.6 0.41(0.049,3.401) 0.409
No income 5 2.9 127 97.1 0.543(0.167,1.779) 0.313
Distance to government health unit
Less than or equal 5km 15 6.9 203 93.1 1
>5km 7 3.7 185 96.3 0.53(0.216,1.299) 0.165
First ANC attendance
Early first ANC(< 20weeks) 17 7.2 219 92.8 1
Late first ANC(>20weeks) 5 3.1 127 96.9 0.424(0.143,1.26) 0.122
Gravidity
1-3 10 35 273 96.5 1
4-6 8 7.6 98 92.4 2.136(0.843,5.412) 0.11
27 4 17.4 19 82.6 4.922(1.544,15.692) 0.007""
Parity
0 5 3.7 129 96.3 1
1-2 7 4.1 165 95.9 1.091(0.346,3.437) 0.882
3 9 8.8 93 91.2 2.365(0.793,7.056) 0.123
Number of previous miscarriages
0 0 0 4 100 0.00000000
1 8 14.3 48 85.7 1
2 1 10 9 90 0.7 (0.088,5.598) 0.737
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>3 13 3.8 329 96.2 0,266(0.11,0.642) 0.003™"
Complications in previous pregnancy
No 19 5.3 342 94.7 1
Yes 3 5.9 48 94.1 1.118(0.331,3.777) 0.858
Number of ANC visits:
1 0 0 1 100 0.000000000
2 1 6.3 15 93.7 1
3 2 35 55 96.5 0.561(0.051,6.191) 0.637
>4 18 6.1 275 93.9 0.983(0.131,7.363) 0.987
Type of delivery:
SvD 16 5.9 290 94.1 0.88 (0.344,2.249) 0.79
Cesarean section 6 5.2 95 94.8 1
Hepatitis B
Negative 21 5.2 387 94.9 1
Positive 1 100 0 0 19.429 (2.613,144.43) 0.004""

Table 4: Poisson regression.

HIV prevalence Coef. St.Err. t-value p-value [95% Conf Interval] Sig

Type of residence

Rural™* 1

Urban 2.788 1.341 2.13 .033 1.086 7.159 *x
Gravidity

1.3 1

4-6. 1.864 .952 1.22 223 .685 5.075

7+ 6.242 4.21 2.71 .007 1.664 23.413 rEk
0 0 0 -0.00 1 0

Miscarriages

o 1

2 371 .407 -0.90 .366 .043 3.189

3 .366 .176 -2.09 .037 .143 .94 ok
Hepatitis B

Negative™™" 1

Positive 22.739 24.372 291 .004 2.783 185.82 HE*
Constant .043 .026 -5.16 0 .013 142 HEk
Mean dependent var 0.054 SD dependent var 0.226

Pseudo r-squared 0.125 Number of obs 408

Chi-square 21.593 Prob > chi2 0.003

Akaike crit. (AIC) 166.897 Bayesian crit. (BIC) 198.987

*

" p<.01, " p<.05, " p<.1
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