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1.  INTRODUCTION

Human Immunodeficiency Virus (HIV) infection is one of the 
major public health challenges worldwide and a global epidemic 
currently affecting approximately 37 million persons and resulted in 
the death of 1.1 million patients caused by HIV-related illnesses in 
2015 [1–3]. It has been estimated that 0.8% of the world population 
aged 15–49 years are living with HIV [3]. Although the burden of 
the epidemic continues to vary considerably between countries and 
regions, women of reproductive age in Africa suffer a high burden 
of HIV and the African region remains most severely affected [3,4].

In Sudan, a study predicted the distribution of new HIV infections 
among the 15–49 year age group in Sudan in 2014 through the 
application of the Modes of Transmission (MoT) model, which is 
a mathematical model recommended by the Joint United Nations 
Programme on HIV/Acquired Immunodeficiency Syndrome 

(AIDS) [4,5]. The MoT model estimated that the incidence rate of 
HIV in the 15–49 year age group was 330 per 1,000,000 person- 
year, and new HIV infections in 2014 reached 6012 cases [5].

A significant proportion of HIV infections occur through verti-
cal transmission, that is, from infected mothers to their infants 
during childbirth and through breastfeeding [6,7]. The rate can 
be lowered if effective interventions are implemented to prevent 
Mother to Child Transmission (MTCT) of HIV [6,8]. Women of 
reproductive age share the burden and risk of HIV infection if 
not being retained in care, and antenatal HIV testing is essential 
to decrease the risk of MTCT and improve maternal health [9,10]. 
A 2019 review on MTCT risks and challenges of MTCT uptake 
in sub-Saharan Africa showed that most women of reproductive 
age are not aware of their HIV status, and a significant number of 
women living with HIV remain undiagnosed and are not enrolled 
in any MTCT programs [6]. In addition, the MTCT of HIV is 
influenced by sociocultural norms and structural barriers such as 
fear, stigma, and discrimination [6].

As health-related behaviours are affected by different aspects of 
knowledge, attitude, and practice [11,12], increasing awareness and 
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A B S T R AC T
Human Immunodeficiency Virus (HIV) infection is a major public health challenge worldwide. Evidence suggests that health-
related behaviours are affected by the knowledge, attitude, and practice of individuals. The aim of this study was to assess the 
knowledge, attitude, and testing of HIV infection, and their associated factors among women of the reproductive age group in 
Sudan. We used the latest available data (2014) of the Sudan-Multiple Indicator Cluster Survey (MICS) obtained from the United 
Nations Children’s Fund (UNICEF). Assessment of the knowledge, attitude, and testing of HIV infection, and their associated 
factors was performed using descriptive statistics, Chi-square test, and logistic regression analysis. A total of 12,703 women 
were included in this analysis. Only 38.1% of the respondents had an adequate level of knowledge about HIV infection, and 
22.3% of them had a favourable attitude and tolerance toward dealing with HIV-infected persons. Both adequate knowledge and 
favourable attitude toward HIV patients were significantly associated with urban residence, higher level of education, and wealth 
index groups. The proportion of HIV testing among the respondents was only 4.30%, and the factors associated with HIV testing 
were urban residence [Odds Ratio (OR) = 2.482], highest levels of education (OR = 3.066), and highest wealth index groups  
(OR = 1.443). The study showed that a significant proportion of the participants lack requisite knowledge about HIV infection 
and a low level of HIV testing coverage. Further efforts are required to increase awareness of HIV and to disperse myths and 
misguided judgments regarding HIV infection.
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changing behaviours remain as the highest priority for any effec-
tive HIV/AIDS control program. Sufficient knowledge about the 
disease is essential to prevent HIV transmission among women of 
the reproductive age group. Also, HIV testing is an important com-
ponent of all strategies related to care, prevention, and treatment 
of HIV infection, and studies have shown that HIV-related stigma 
and knowledge about HIV and HIV risk behaviour influence HIV 
testing motivation for women [13,14].

There is a paucity of studies on knowledge and behaviour regard-
ing HIV among the Sudanese population. The aim of this study 
was to assess participants’ knowledge, attitude, and testing of HIV/
AIDS among women of reproductive age in Sudan. Information 
gleaned from this study may encourage policymakers to give atten-
tion to planning and improving the quality of HIV management for 
women in Sudan.

2.  MATERIALS AND METHODS

2.1.  Source of Data

In this study, we used the latest available data (fifth round) of the 
Sudan-Multiple Indicator Cluster Survey (MICS). The latest avail-
able MICS was carried out from August to December in 2014 at 
the national level covering all 18 states of Sudan. MICS was con-
ducted by the Central Bureau of Statistics and Ministry of Health, 
as part of the global MICS program. Financial support to carry out 
Sudan-MICS was provided by several international collaborators 
including World Health Organization, World Food Program, and 
the United Nations Population Fund [15].

The United Nations Children’s Fund (UNICEF) developed the 
global MICS program to collect internationally comparable data on 
several indicators of the health situation of women and children, 
which allow countries to generate conclusive evidence for use in 
policies and to monitor progress toward the internationally agreed-
upon commitments [13].

The Sudan MICS samples were drawn through multistage strat-
ified clustered sampling to provide estimates for a range of indi-
cators that assess the health situation of children and women 
at the national level in the 18 states of Sudan [15]. The sample 
size for the Sudan MICS 2014 was calculated as 18,000 house-
holds, and the number of households found to be occupied 
was 17,142. Of these, 16,801 were successfully interviewed. In 
the interviewed households, 20,327 women were identified. Of 
these, 18,302 were successfully interviewed, yielding a response 
rate of 90%.

2.2.  Study Variables

The outcome variables were as follows: adequate knowledge, which 
was calculated, based on the sum of correct answers to the nine 
knowledge-based questions; favourable attitude toward dealing 
with HIV-infected persons, which was calculated based on the sum 
of correct answers to the three attitude-based questions; and the rate 
of ever having an HIV testing among the participants. Knowledge 
scores were computed and dichotomized based on the median into 
poor and adequate knowledge. Respondents with favourable attitude  

were defined as those who answered all of the questions in indicating  
that they accept dealing with HIV-infected persons and they do not 
have any discriminative behaviour toward them.

The potential factors expected to be correlated with knowledge, 
attitude, and testing of HIV infection were selected based on the 
availability of the data. The factors assessed were: age group (15–19,  
20–24, 25–29, 30–34, 35–39, 40–44, and 45–49 years); area of 
residence (Urban, Rural); education (None, Primary, Secondary, 
Higher); marriage (Yes, No); and household wealth quintile index 
(Poorest, Second, Middle, Fourth, Richest). In addition, we assessed 
whether there an association between the outcome variables 
(knowledge, attitude, and HIV testing among the participants).

2.3.  Statistical Analysis

Sample sociodemographic characteristics were presented with 
descriptive statistics in terms of the frequency and percentage of 
data. The analysis was done in two parts. In the first part, we per-
formed the bivariate analysis for intergroup comparison with a 
Chi-square test (χ2). Then, the selected significant variables were 
entered into the logistic regression models. The results of logistic 
regression were reported as adjusted Odds Ratios (OR) at a 95% 
Confidence Interval (95% CI). For data analysis, we used SPSS 
software version 20 (SPSS Inc., Chicago, IL, USA). The significance 
level for all analyses was set at p < 0.05.

3.  RESULTS

3.1.  Descriptive Statistics

After excluding those with missing data, the number of 15- to 
49-year-old women whose data were complete and included in the 
analysis was 12,703 women. Most of the participants (20.1%) were 
in the age group of 15–19 years and 60.9% of the participants were 
living in rural areas. The sociodemographic characteristics of the 
participants are presented in Table 1. Status of knowledge, attitude, 
and testing of HIV infection among the respondents is presented 
in Table 2.

Transmission of HIV from mother to child during pregnancy 
and through breastfeeding was recognised by 62.2%, 62.8%, and 
49.1% of the participants, respectively. Regarding HIV knowl-
edge, the mean score was 7 ± 1.75 and the median was 6. Overall, 
only 38.1% were found to have an adequate level of knowledge 
about HIV infection. Only 22.3% of the respondents had a 
favourable attitude toward accepting dealing with HIV-infected 
persons. The proportion of HIV testing among the respondents 
was 4.30% (Table 2).

3.2.  Results of Bivariate Analysis

Among the assessed variables, age group, maternal education, area of 
residence, and wealth index groups were found to have a significant 
association with level of knowledge, attitude toward HIV patients, 
and HIV testing. The results also showed that women with adequate 
knowledge are more likely to have a favourable attitude (χ2 = 207.15, 
p = 0.001) and to undergo HIV testing (χ2 = 65.85, p = 0.001).
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Table 1 | Sociodemographic characteristics among the participants

Variables N (%)

Age group (years)
15–19 2551 20.1
20–24 2249 17.7
25–29 2301 18.1
30–34 1781 14.0
35–39 1734 13.7
40–44 1143 9.0
45–49 944 7.4

Area of residence
Rural 7734 60.9
Urban 4969 39.1

Educational level
None 2800 22.0
Primary 4254 33.5
Secondary 3845 30.3
Higher 1804 14.2

Ever married
Yes 8505 67.0
No 4198 33.0

Wealth index
Poorest 1682 13.2
Second 1923 15.1
Middle 2332 18.4
Fourth 2926 23.0
Richest 3840 30.2

The participants’ attitude toward HIV-infected patients was sig-
nificantly affected by urban residence (OR = 1.116; 95% CI, 
1.015–1.226; p = 0.023) as well as higher levels of education and 
wealth index (Table 3). The most significant factor associated with 
attitude was the higher maternal education (OR = 3.057; 95% CI, 
2.537–3.683; p = 0.001). Similarly, HIV testing was significantly 
influenced by urban residence (OR = 2.482; 95% CI, 2.034–3.028; 
p = 0.001) as well as higher levels of education and wealth index 
(Table 3).

4.  DISCUSSION

This study highlighted the low levels of adequate knowledge, 
favourable attitude, and testing of HIV infection and their associ-
ated factor among women of the reproductive age group in Sudan 
based on a large dataset. The finding that age, maternal education, 
residence, and socioeconomic status have a significant association 
with knowledge, attitude, and testing of HIV is consistent with and 
reaffirms findings from several studies [1,16,17].

Regarding knowledge about HIV prevention in this study, 79.8% 
believed that having a monogamous uninfected partner would pro-
tect against HIV. This may be attributable to the common belief in 
conservative and highly religious Sudanese societies, among which 
HIV is surrounded by myths and taboos and HIV infection is linked 
to sexual practices outside the marriage frame [18]. Furthermore, 
only 35.6% of the participants reported that the HIV can be pre-
vented by proper use of condoms, which may be attributed to the 
nature of the study population’s residency, as most of our partici-
pants (60.9%) are from rural areas, where residents view condoms 
as something to be only used for contraception.

Misconceptions about HIV transmission routes were also reported; 
for example, 24.8% and 22.4% of the participants considered mos-
quito bites and sharing food as transmission routes for HIV, respec-
tively. One finding highlights the necessity of educational programs 
that target closed conservative communities to increase awareness 
and reduce the stigma toward HIV-infected patients.

The high level of negative attitudes toward HIV-infected people 
might be attributable to a lack of awareness and misconception 
about the transmission of the disease. Stigma and discrimination 

Table 2 | Knowledge, attitude, and practice toward HIV infection among the participants

Item Statement Yes (%) No (%) Do not know (%)

Knowledge Can avoid AIDS virus by having one uninfected partner 79.8 9.1 11.1
Can get AIDS virus through supernatural means 10.9 75.7 13.3
Can avoid AIDS virus by using a condom correctly every time 35.6 25.2 39.2
Can get AIDS virus from mosquito bites 24.8 63.2 12.1
Can get AIDS virus by sharing food with a person who has AIDS 22.4 66.7 10.9
Healthy-looking person may have AIDS virus 46.4 37.6 16.1
AIDS virus from mother to child during pregnancy 62.2 22.8 15.0
AIDS virus from mother to child during delivery 62.8 21.0 16.2
AIDS virus from mother to child through breastfeeding 49.1 33.6 17.3

Attitude Should female teacher with AIDS virus be allowed to teach in school 43.9 49.7 6.4
Would buy fresh vegetables from shopkeeper with AIDS virus 28.7 66.6 4.7
Willing to care for person with AIDS in household 86.1 8.6 5.3

HIV testing Ever been tested for AIDS virus 4.30 95.7 0.00

3.3.  Results of Logistic Regression Analysis

Regarding knowledge, women belonging to older age groups were 
more likely to have an adequate level of knowledge about HIV. The 
OR among women in the 40–44 years and 45–49 years age groups 
was 1.596 and 1.724 times that of the youngest group, respectively. 
In addition, women living in urban areas were more likely to have 
an adequate knowledge than those living in rural areas (OR = 
1.180; 95% CI, 1.086–1.138; p = 0.001). The results showed that 
those women in the highest wealth index group were more likely 
to have adequate knowledge (OR = 1.536; 95% CI, 1.016–2.323). 
Moreover, women with a secondary and higher level of education 
are more likely to have an adequate level of knowledge, with an OR 
of 2.751 and 3.023, respectively (Table 3).
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toward people with HIV infection are prevalent in several areas of 
the world because of ignorance, low level of knowledge, insufficient 
commitment toward public health education, the weak role of the 
media, and misconception about the transmission of the disease, 
leading to a negative impact on the well-being of HIV patients and 
deleterious effects on their treatment and quality of life [19–22].  
A recent systematic review on knowledge gaps of sexually trans-
mitted infections in Africa showed the widespread HIV-related 
stigma and the need to enforce the attitude toward HIV patients 
[23]. Another systematic review on intervention to reduce HIV-
related stigma and discrimination indicated that training popular 
opinion leaders is effective in improving attitude and compliance 
to universal precaution [21].

The identified poor knowledge and attitude in this study could have 
a negative impact on the quality of HIV-health service delivery in 
Sudan. It has been reported that fear of stigma and discrimination 
limits the utilization and efficacy of HIV health services such as 
counselling and testing programs across several sub-Saharan African 
countries [24,25]. Most of the barriers to uptake of MTCT prevention  
programs were hinged on issues around stigma and sociocul-
tural beliefs, as well as poor health services. Improvement of 
health services utilization and engagement in care require creat-
ing a supportive stigma-free environment to ensure that women 
can navigate the sociocultural barriers that limit access to health  
services [25].

More efforts should be made to prevent vertical transmission in 
upcoming generations by increasing HIV routine testing. These 
efforts should include integrating HIV testing services into family 
planning services, which can contribute to achieving comprehensive  

sexual and reproductive health and rights [26]. Moreover, estab-
lishing outreach accessible screening centres is important to 
keep track of infected individuals in the early stages, as a previ-
ous study reported that the majority of pregnant women in Sudan 
are not reached for counselling to get tested for HIV [27]. It has 
been shown that integration of HIV testing into family planning  
services is feasible and has the potential for positive outcomes such 
as improved accessibility, stigma alleviation, and quality of antenatal  
care [26].

The findings of this study need to be considered in the context of 
several limitations; the self-reported nature of the study, recall bias, 
and the secondary data source used for this analysis, which allowed 
us little control over the variables to include in the analysis.

5.  CONCLUSION

The study showed that a significant proportion of the participants 
lack requisite knowledge about HIV. There was a low level of favour-
able attitude toward HIV patients. Further efforts are required to 
increase awareness of HIV and to disperse myths and misguided 
judgments regarding HIV infection. Teaching programs should 
be strengthened to correct the misconceptions and to encourage 
favourable attitudes toward patients with HIV.
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Table 3 | Logistic regression results of the factors associated with the outcome variables

Variables
Knowledge Attitude HIV testing

OR 95% CI p OR 95% CI p OR 95% CI p

Age group (years)
15–19 Ref – Ref – Ref –
20–24 1.131 0.993–2.289 0.064 1.051 0.909–1.216 0.502 1.435 1.008–2.041 0.045
25–29 1.240 1.078–1.427 0.003 0.990 0.844–1.161 0.899 2.247 1.577–3.203 0.001
30–34 1.320 1.134–1.537 0.001 0.901 0.756–1.074 0.244 2.165 1.482–3.161 0.001
35–39 1.128 0.965–1.318 0.131 1.104 0.928–1.315 0.264 2.635 1.811–3.835 0.001
40–44 1.717 1.448–2.037 0.001 1.121 0.924–1.359 0.247 2.323 1.538–3.510 0.020
45–49 1.688 1.407–2.026 0.001 1.063 0.863–1.310 0.567 2.003 1.277–3.142

Residence
Rural Ref – Ref – Ref –
Urban 1.180 1.086–1.138 0.001 1.116 1.015–1.226 0.023 2.482 2.034–3.028 9.001

Education
None Ref – Ref – Ref –
Primary 1.678 0.965–2.000 0.001 1.554 1.337–1.807 0.001 1.868 1.353–2.580 0.001
Secondary 2.550 1.906–3.971 0.001 2.425 2.068–2.843 0.001 2.431 1.734–3.408 0.001
Higher 3.395 1.994–4.584 0.001 3.057 2.537–3.683 0.001 3.066 2.095–4.488 0.001

Married
No Ref – Ref – – –
Yes 0.948 0.855–1.052 0.317 1.016 0.905–1.142 0.783 – –

Wealth index
Poorest Ref – Ref – Ref –
Second 1.236 1.049–1.456 0.011 1.125 0.922–1.373 0.246 1.511 0.933–2.448 0.093
Middle 1.716 1.864–2.006 0.001 1.375 1.138–1.661 0.001 1.672 1.060–2.636 0.027
Fourth 1.969 1.687–2.299 0.001 1.674 1.392–2.013 0.001 1.375 0.870–2.171 0.173
Richest 2.495 2.121–2.936 0.001 1.834 1.514–2.222 0.001 1.443 0.905–2.301 0.123
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