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Background 
Human immunodeficiency virus (HIV) is a serious public health problem and cause of 
death in many parts of Africa, including Ghana. Ghana has one of the highest rates of HIV 
in West Africa, yet factors associated with the prevalence of HIV infection are not well 
characterized. 

Objectives 
This study aimed to assess HIV prevalence and associated knowledge, attitudes, and 
behavioral factors among men and women in Ghana. 

Methods 
This a population-based cross-sectional study of 4,687 women between the ages of 15-49 
years and 4,161 men between the ages of 15-59 years who participated in the Ghana 
Demographic and Health Surveys 2014 (GDHS-2014). The outcome variable was HIV 
status assessed through a blood test. Multivariable logistic regression was used to identify 
potential factors that were associated with HIV. 

Results 
The overall prevalence of HIV in this study was 2%. Among women, the prevalence was 
2.5%, and among men the prevalence was 1.1%. Increasing age was positively associated 
with the likelihood of HIV infection. Women between the ages of 35-49 years (adjusted 
odds ratio, aOR=3.51, 95% confidence interval, CI=1.65-7.47) and men between the ages 
of 35-49 years (aOR=7.07, 95% CI=1.48-33.80) were at a higher odds for HIV compared 
with women and men between the ages 15-24 years. Widowed, divorced, or separated 
women and men were more likely to test positive for HIV infection (aOR=1.78, 95% 
CI=1.00-3.15) and (aOR=2.95, 95% CI=1.26-6.91) when compared with never married 
women and men, respectively. 

Conclusions 
In Ghana, the prevalence of HIV among women was approximately twice that of men. 
Factors such as increasing age, marital status, ever been tested for HIV, having one sex 
partner, and religion were significantly and independently associated with higher odds of 
HIV infection in Ghana. 

According to the Joint United Nations Programme on 
HIV/AIDS (UNAIDS), Human immunodeficiency virus (HIV) 
is a pandemic with a worldwide prevalence of 37 million 
people as of 2016.1 Sub-Saharan Africa (SSA) is the most 
affected region accounting for approximately 70% of the 
people living with HIV worldwide. In Ghana, the estimated 
number of adults aged 15 and over living with HIV was 
310,000 and was higher in women (200,000) than in men 
(100,000) in 2018.2 The first HIV cases in Ghana were diag

nosed in 19863; however, efforts to track prevalence did not 
begin until 1990. Since then, multiple research programs 
have been put in place to estimate and reduce the preva
lence of HIV. Ghana has made significant progress in the 
fight against HIV by putting in place the Ghana Acquired 
immunodeficiency syndrome (AIDS) Commission (GAC), a 
multi-sectoral organization under the office of the presi
dent that is responsible for the management and coordina
tion of the national response to the HIV epidemic in Ghana. 
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Over half of Ghanaians living with HIV are between the 
ages of 24-39.4 Heterosexual intercourse is the primary 
mode of HIV infection in Ghana and accounts for 75 to 
80% of all HIV cases.5 Additional modes of transmission in
clude vertical transmission from mother-to-child and blood 
transfusions, which account for 20% of HIV infections in 
Ghana.6 The most predominant HIV infectious agent in 
Ghana is HIV-1, accounting for 94% of all HIV cases.7 The 
incidence of HIV per 1000 population among adults be
tween the ages of 15-49 was 1.10 in 2018.2 The estimation 
of the current HIV prevalence and delineating factors that 
are associated with HIV infection is vital for the planning 
and implementation of HIV prevention, education, treat
ment, and support programs. 

The objective of this study was to assess HIV prevalence 
and HIV related knowledge, attitudes, and behaviors factors 
associated factors with HIV infection among women and 
men aged 15-49 years and 15-59 years, respectively, using 
Ghana demographics and health survey 2014 (GDHS-2014). 
To our knowledge, this is the first study to explore factors 
associated with HIV infection in Ghana using the most re
cent GDHS with a large sample size. 

MATERIALS AND METHODS 
DATA SOURCE AND STUDY DESIGN 

This is a cross-sectional population-based study using the 
GDHS-2014 data.8 The GDHS-2014 is a nationally represen
tative survey that uses a multistage and stratified design to 
collect information on population health, HIV, malaria, and 
nutrition.9 The individual women’s and men’s data from the 
GDHS-2014 dataset were used in this analysis. Survey ques
tions analyzed in this study included demographics, socioe
conomic status, sexual behaviors, knowledge of HIV, prior 
HIV testing, and HIV status. The questionnaire was based 
on Demographic and Health Surveys (DHS) guidelines and 
adapted to reflect the current health issues that affect the 
Ghanaian population. 

HIV TESTING AND PROCEDURE 

Since 2001, the DHS has conducted population-based HIV 
testing across developing countries to estimate the preva
lence of HIV.10 Furthermore, DHS offers nationally repre
sentative estimates of HIV prevalence rates across coun
tries. The protocol of DHS HIV testing includes anonymous 
testing that is voluntary by accepting informed consent or 
refusing to take the test.11 Before testing, each respondent 
receives free educational materials about HIV, free counsel
ing, and information on where to take an HIV test. After 
consent, the investigators take a blood sample to be tested 
using a barcode. To ensure confidentiality, the HIV test re
sults data were linked to individual surveys with no per
sonal identifiers, which helps to perform in-depth statisti
cal analysis of the socio-demographic, knowledge of HIV, 
and behavioral factors associated with HIV infection. 

STUDY POPULATION 

Analyses were restricted to 4,161 male respondents aged 
15-59 years and 4,687 female respondents aged 15-49 years 

who had complete HIV test results data in the 2014 GDHS. 
There were a total of 119 HIV cases among women and 45 
HIV cases among men. 

ETHICAL CONSIDERATIONS 

Procedures and questionnaires for standard DHS surveys 
have been reviewed and approved by the ICF Institutional 
Review Board (IRB) and the IRBs of the host countries. Each 
participant voluntarily provided written informed consent 
before the beginning of each survey and blood draw. These 
ethical issues were handled by those who conducted the 
surveys and not the current authors of the manuscript. 

ASSESSMENT OF HIV STATUS (OUTCOME) 

The primary outcome variable for this study was HIV status, 
a binary variable with one representing a positive HIV test 
result and zero representing a negative HIV test result. 
Blood spots were collected on filter paper from a finger 
prick of each respondent and transported to a laboratory for 
further testing. An initial ELISA test is usually conducted 
at the laboratory, and then retesting of all positive tests 
and 5-10 percent of the negative tests with a second ELISA 
test.10 

ASSESSMENT OF FACTORS ASSOCIATED WITH HIV 
STATUS 

We explored the following potential determinants of HIV 
infection: age, education, religion, marital status, wealth 
index, employment status, place of residence (urban/rural), 
related behavior, and knowledge of HIV prevention.12 Ac
cording to previously published research studies, we recat
egorized the wealth index from five quintiles into three cat
egories by combining poorest and poorer into one category 
(called “poor”); middle wealth level into the second cate
gory (called “middle”); and richer and richest into the third 
category (called “rich”).13–15 The age of the respondent at 
the time of the DHS interview was originally measured as 
a continuous variable and was categorized into four cate
gories (15–24, 25–34, and 35–49, 50-59 years). 

STATISTICAL ANALYSIS 

To investigate factors associated with HIV infection, we 
used descriptive, bivariate, and multivariable logistic re
gression statistical methods. In the descriptive analysis, so
ciodemographic factors, HIV-related behaviors, and knowl
edge of HIV prevention were stratified by HIV status. The 
descriptive results are presented as proportions, and a chi-
squared test was conducted to test the association with HIV 
status. Multivariable logistic regression was used to investi
gate the independent factors associated with HIV infection. 
The bivariate and multivariable logistic regression results 
are presented as crude (OR) and adjusted odds ratios (aOR), 
respectively, with 95% confidence intervals and p-values. 
We employed generalized additive mixed-effects models to 
create a spatial predictive probability of being HIV positive. 
The results were reported on an approximately 11 km by 11 
km regular grid covering the entire country of Ghana. All 
statistical analyses were conducted using SAS version 9.4 4 
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(SAS Institute) and R statistical software. We assessed sta
tistical significance at P<0.05. 

RESULTS 
DESCRIPTIVE ANALYSIS OF THE SOCIO-DEMOGRAPHIC 
CHARACTERISTICS OF THE SAMPLE POPULATION 

In Table 1, we report the findings of the socio-demographic 
characteristics of the survey respondents. Among 4,161 
male respondents, 45 had a positive HIV test, and among 
4,687 female respondents, 119 had a positive HIV test. The 
overall prevalence of HIV in our study sample was 2% and 
was higher in women (2.5%) than in men (1.1%). There was 
a statistically significant difference in the HIV status among 
different age groups for both women and men (P<0.001). 
Among women, the proportion of HIV was higher between 
the ages of 35-49 (52%), and men (53%) compared those be
tween the ages of 15-24. Women living in urban areas were 
more likely to be infected with HIV (58%) compared to those 
living in rural areas (42%) (P=0.041). Furthermore, the pro
portion of HIV was higher among women who were not sex
ually active in the last four weeks (52%) compared to those 
who never had sex (2%) and those sexually active in the last 
four weeks (46%) (P=0.001). However, the proportion of HIV 
was higher among men who reported being sexually active 
in the last four weeks (58%) compared to those who never 
had sex (2%) and those not active in last four weeks (40%) 
(P=0.009). 

HIV-RELATED KNOWLEDGE AND BEHAVIORS 

The distributions of HIV knowledge and related behaviors 
among the survey respondents are summarized in Table 2. 
Men who did not have a sexually transmitted infection (STI) 
in the last 12 months had the highest proportion of HIV 
(89%) (P=0.036). Respondent women and men who knew 
how to get condoms were more likely to be HIV positive, 
with 70% (P=0.010) and 100% (P=0.045), respectively. 
Among women, 74% of respondents with knowledge of HIV 
where to get a female condom were HIV positive (P=0.015). 

UNADJUSTED LOGISTIC REGRESSION ANALYSIS OF HIV 
ASSOCIATIONS 

From the bivariate analysis (Table 3), factors that were as
sociated with the odds of having HIV included: age, marital 
status, wealth status, living in the rural areas (only among 
women) and currently employed (only among men), reli
gion (only among women), recent sexual activity, and that 
the respondent knows a place to get an HIV test. 

INDEPENDENT FACTORS ASSOCIATED WITH HIV 
INFECTION 

The results of the multivariable logistic regression model 
are summarized in Table 4. Increasing age was positively 
and independently associated with the prevalence of HIV 
infection in both women and men. The adjusted odds ratio 
(aOR) of HIV infection was twice as high among women 
between the ages of 25-34 years (aOR=2.39, 95% 
CI=1.18-4.88), and over three times as high among women 

Figure 1. Predicted HIV risk maps for Ghana 
The color scale ranges from green to red, with red areas being high-risk areas and green 
areas being low-risk areas. The results are reported on approximately 11 km by 11km 
regular grid covering the entire country of Ghana. Greater Accra, Ashanti, Western, Cen
tral, Volta, and Eastern regions have the highest probability of HIV infections. 

aged 35-49 years (aOR=3.51, 95% CI=1.65-7.47) compared 
to women between the ages of 15-24 years. Similarly, men 
aged 35-49 years were seven times more likely to be infected 
with HIV infection (aOR=7.07, 95% CI=1.48-33.80) com
pared to men between the ages of 15-24 years. Widowed, 
divorced, or separated women and men were more likely 
to be infected with HIV (aOR=1.78, 95% CI=1.00-3.15) and 
(aOR=2.95, 95% CI=1.26-6.91) respectively. Men who have 
ever been tested for HIV were more likely to have an HIV in
fection (aOR=2.07, 95% CI=1.08-3.99) as compared to those 
who had never been tested for HIV. Women who reported 
currently having one sexual partner were three times more 
likely to be HIV positive (aOR=3.44, 95% CI=1.07-11.10) 
compared to those that did not report having only one sex
ual partner. Being a Muslim woman was a protective factor 
from HIV infection compared with being a Catholic woman 
(aOR=0.34, 95% CI=0.12-0.97), However, being a female 
Protestant did not have a significant association with HIV 
compared to Muslim and Catholic women. 

MAPPING OF HIV RISK 

In Figure 1, we report the predictive map of HIV risk for 
Ghana. The results are reported on approximately 11 km 
by 11km regular grid covering the entire country of Ghana. 
Greater Accra, Western, Central, Volta, and Eastern regions 
have the highest probability of HIV infections. 
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Table 1. Socio-demographic characteristics of the survey respondents 

Women (No., 
%) 

Men (No., 
%) 

HIV 
negative 

HIV positive 
HIV 

Negative 
HIV 

Positive 

Variables (N=4568) (N=119) P-value (N=4116) (N=45) P-value 

Age: <0.001 <0.001 

15-24 
1657 

(36.27) 
18 (15.13) 

1458 
(35.42) 

3 (6.67) 

25-34 
1385 

(30.32) 
39 (32.77) 993 (24.13) 11 (24.44) 

35-49 
1526 

(33.41) 
62 (52.10) 

1167 
(28.35) 

24 (53.33) 

50-59 498 (12.1) 7 (15.56) 

Marital status: <0.001 <0.001 

Never married 
1470 

(32.18) 
23 (19.33) 

1781 
(43.27) 

8 (17.78) 

Married/Living with partner 
2669 

(58.43) 
70 (58.82) 

2140 
(51.99) 

29 (64.44) 

Widowed/Divorced/
Separated 

429 (9.39) 26 (21.85) 195 (4.74) 8 (17.78) 

Number of union: <0.001 <0.001 

No 
1470 

(77.41) 
23 (46.94) 

1781 
(90.13) 

8 (50) 

Yes 429 (22.59) 26 (53.06) 195 (9.87) 8 (50) 

Type of place of residence: 0.041 0.056 

Urban 
2214 

(48.47) 
69 (57.98) 

1881 
(45.70) 

27 (60) 

Rural 
2354 

(51.53) 
50 (42.02) 2235 (54.3) 18 (40) 

Educational level: 0.418 0.472 

No education 
1130 

(24.74) 
29 (24.37) 631 (15.33) 4 (8.89) 

Primary 860 (18.83) 28 (23.53) 651 (15.82) 7 (15.56) 

Secondary/Higher 
2578 

(56.44) 
62 (52.1) 

2834 
(68.85) 

34 (75.56) 

Wealth index: 0.026 0.099 

Poor 2028 (44.4) 38 (31.93) 
1930 

(46.89) 
15 (33.33) 

Middle 942 (20.62) 30 (25.21) 749 (18.2) 13 (28.89) 

Rich 
1598 

(34.98) 
51 (42.86) 

1437 
(34.91) 

17 (37.78) 

Religion: 0.004 0.536 

Catholic 652 (14.28) 16 (13.45) 583 (14.16) 6 (13.33) 

Protestant 
2793 

(61.16) 
90 (75.63) 

2158 
(52.43) 

28 (62.22) 

Muslim 888 (19.44) 9 (7.56) 872 (21.19) 6 (13.33) 

Traditional/no religion 234 (5.12) 4 (3.36) 503 (12.22) 5 (11.11) 

Employment status: 0.160 0.025 

Not working 
1263 

(27.67) 
26 (21.85) 700 (17.01) 2 (4.44) 

Currently working 
3301 

(72.33) 
93 (78.15) 

3416 
(82.99) 

43 (95.56) 

Recent sexual activity: 0.001 0.009 
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Women (No., 
%) 

Men (No., 
%) 

Never had sex 602 (13.18) 2 (1.68) 856 (20.8) 1 (2.22) 

Active in last 4 weeks 
1933 

(42.33) 
55 (46.22) 

1889 
(45.91) 

26 (57.78) 

Not active in last 4 weeks 
2032 

(44.49) 
62 (52.1) 

1370 
(33.29) 

18 (40) 

Number of wives/partners: 0.191 

No wives/partners - - 
1976 

(48.01) 
16 (35.56) 

One - - 
1898 

(46.11) 
27 (60) 

More than one - - 242 (5.88) 2 (4.44) 

- not applicable 
-Entire sample for each category (the total number for each variable may not sum to the total sample size due to missing values). 

DISCUSSION 

This study examined the prevalence and associated factors 
of HIV infection in Ghana using individual-level data col
lected in a recent nationally representative GDHS-2014 sur
vey that included HIV testing of women and men. The study 
found a prevalence of HIV among women approximately 
twice that of men. The multivariable analysis found a sig
nificant positive association between HIV serostatus and 
age, marital status, ever been tested for HIV, having one 
sex partner, and religion. There were regional differences 
in HIV infections. Greater Accra, Western, Central, Ashanti, 
Volta, and Eastern regions have the highest probability of 
HIV infections. The findings from this study corroborate 
with a previous study that looked at the association be
tween exposures such as sociodemographic factors and the 
risk of getting HIV in SSA.16 According to the WHO, ap
proximately three million adults aged ≥ 50 years are living 
with HIV in SSA and account for 14.3% of all HIV positive 
adults.17 This study sheds light on the dynamics of HIV in
fection rates across age groups and gender and could pro
vide evidence for gender and age-specific HIV infection and 
co-morbidity intervention and treatment programs instead 
of “one size fits all” prevention strategies. 

This study found that testing positive for HIV was as
sociated with having been tested for HIV in the previous 
year. While testing would not necessarily lead to HIV infec
tion, an understanding of this association would have es
sential effects on possible HIV intervention efforts to target 
high-risk populations. Perhaps current testing efforts are 
reaching populations that need it. Marital status plays a sig
nificant role in the prevention of HIV infection, especially 
in countries where polygamous marriage is allowed. Wid
owed, divorced, or separated women and men were found to 
have a higher likelihood of HIV infection. The positive as
sociation between marital status and HIV infection found 
in this study was not surprising. This finding is consistent 
with previous studies and may illustrate important family 
dynamics related to HIV infection, including becoming a 
widow(er) due to a spouse dying of AIDS or possible divorce 
or separation as a result of HIV infection.18–22 HIV infec
tion may spread through new sexual relationships after a 

spouse dies. In SSA, high-risk practices such as wife inher
itance and ritual cleansing, in which a widow is expected 
to either marry or have sex with relatives of the deceased 
husband, can increase women’s exposure to the HIV virus.17 

Furthermore, previous studies also found that married in
dividuals are less likely to use condoms compared to single 
individuals.23,24 Lastly, previous studies have also found a 
higher rate of male infidelity in marriage in Southern Africa, 
which can cause greater levels of sero-discordancy.25–28 

The association between HIV and higher socioeconomic 
status from the bivariate analysis was not surprising and 
could be, in part, explained by the higher sexual bargaining 
power of the wealthy and their association with diverse sex
ual networks. According to previous studies, people with 
higher socioeconomic status in developing countries tend 
to have a higher rate of sequential partners, which in
creased their susceptibility risk of becoming infected with 
HIV.29,30 Positive associations between HIV infection and 
higher SES have been observed in other countries in 
SSA.31–34 

Our findings suggest that the Muslim religion is a pro
tective factor against HIV infection in Ghana. This finding 
corroborates with a previous study that also found a signif
icant association between religious affiliation and knowl
edge of HIV in Ghana.35 However, according to the authors, 
religious affiliation was not found to be associated with 
changes in specific protective behavior, particularly the use 
of condoms.35 Some studies have attributed the reduced 
rates of HIV infection in Muslim men due to the protective 
effect of circumcision, which is practiced and required by 
the Muslim religion.36 However, the explanation of the 
lower risk of HIV rates in Muslim women is not well under
stood.37 Our study findings also suggest increasing age to 
be positively associated with a higher odds of HIV infection. 
Although it is not possible to know precisely when the in
fection of HIV occurred in this study due to its cross-sec
tional nature, this finding could be explained by increased 
unprotected sexual behaviors among older adults, such as 
having multiple sexual partners and the lack of consistent 
condom use during sex.38 It is also possible that women 
who are approaching menopause may not have the moti
vation to use condoms frequently to protect themselves, 
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Table 2. Knowledge and behaviors of HIV prevention 

Women 
(No. %) 

Men (No., 
%) 

HIV 
Negative 

HIV 
Positive 

HIV 
Negative 

HIV 
Positive 

Variables (N=4568) (N=119) P-Value (N=4116) (N=45) P-Value 

Ever heard of an STI 0.373 0.431 

No 119(2.61) 1 (0.84) 56 (1.36) 0 

Yes 4449(97.39) 118 (99.16) 
4060 

(98.64) 
45(100) 

Ever heard of HIV/AIDS 0.265 0.385 

No 136 (2.98) 1 (0.84) 68 (1.65) 0 

Yes 
4432 

(97.02) 
118 (99.16) 

4048 
(98.35) 

45 (100) 

Reduce risk of HIV: Always use 
condoms 

0.083 0.520 

No 
1056 

(23.83) 
20 (16.95) 587 (14.50) 5 (11.11) 

Yes 
3375 

(76.17) 
98 (83.05) 3461 (85.5) 

40 
(88.89) 

Condom used with most recent 
partner 

0.535 0.620 

No 
2990 

(92.51) 
79 (90.8) 

2401 
(83.86) 

33 
(86.84) 

Yes 242 (7.49) 8 (9.2) 462 (16.14) 5 (13.16) 

Had any STI last 12 months 0.874 0.036 

No 
4351 

(95.27) 
113 (94.96) 

3950 
(95.97) 

40 
(88.89) 

Yes 216 (4.73) 6 (5.04) 166 (4.03) 5 (11.11) 

Relationship with most recent sex partner 0.262 0.793 

Spouse 
1939 

(59.99) 
47 (54.02) 

1717 
(59.99) 

22 
(57.89) 

Others 
1293 

(40.01) 
40 (45.98) 

1145 
(40.01) 

16 
(42.11) 

Can get a condom 0.010 0.045 

No 
1337 

(42.59) 
29 (29.59) 318 (8.88) 0 

Yes 
1802 

(57.41) 
69 (70.41) 

3263 
(91.12) 

40 (100) 

HIV transmitted during 
pregnancy 

0.671 0.018 

No 
1358 

(30.64) 
34 (28.81) 1085(26.8) 5(11.11) 

Yes 
3074 

(69.36) 
84 (71.19) 2963(73.2) 40(88.89) 

HIV transmitted during 
delivery 

0.116 0.604 

No 1390(31.36) 29(24.58) 1317(32.53) 13(28.89) 

Yes 3042(68.64) 89(75.42) 2731(67.47) 32(71.11) 

HIV transmitted by 
breastfeeding 

0.485 0.426 

No 905(20.42) 21(17.8) 922(22.78) 8(17.78) 

Yes 3527(79.58) 97(82.2) 3126(77.22) 37(82.22) 

Ever been tested for HIV 0.006 0.003 
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Women 
(No. %) 

Men (No., 
%) 

No 2419(52.98) 48(40.34) 3263(79.28) 25(55.56) 

Yes 2147(47.02) 71(59.66) 853(20.72) 20(44.44) 

Know a place to get HIV test 0.008 0.021 

No 953(21.51) 11(9.32) 933(23.05) 4(8.89) 

Yes 3478(78.49) 107(90.68) 3115(76.95) 41(91.11) 

Paid for sex in the last 12 
months 

- 0.269 

No - - 
3186 

(97.73) 
42(95.45) 

Yes - - 74 (2.27) 2(4.55) 

Can get a female condom 0.015 0.134 

No 986 (38.79) 21 (25.61) 514 (18.95) 3(8.82) 

Yes 
1556 

(61.21) 
61 (74.39) 

2199 
(81.05) 

31(91.18) 

Received result from last HIV 
test 

0.202 0.725 

No 275 (12.84) 5 (7.04) 103 (12.1) 3(15) 

Yes 
1867 

(87.16) 
66 (92.96) 748 (87.9) 17(85) 

Reduce risk getting HIV: have sex with 1 partner 0.014 0.154 

No 613 (13.83) 7 (5.93) 331 (8.18) 1 (2.27) 

Yes 
3818 

(86.17) 
111 (94.07) 

3717 
(91.82) 

43 
(97.73) 

Respondent circumcised - 0.255 

No - - 300 (7.29) 1 (2.22) 

Yes - - 
3816 

(92.71) 
44 

(97.78) 

STI – sexually transmitted infection, - not applicable 
Entire sample for each category (the total number for each variable may not sum to the total sample size due to missing values) 

which may put them at a higher risk of getting infected with 
HIV. The higher prevalence with HIV among older women 
found in this study could reflect infections at a younger age. 

This study showed that knowledge of HIV risk factors 
does not always translate into practicing preventative be
haviors to reduce the risk of acquiring or transmitting HIV 
infection. Therefore, effective theoretical frameworks such 
as Bandura’s social learning theory,39 theory of reasoned 
action,40 theory of planned behavior,40 and the health be
lief model (HBM)41 are needed to create effective public 
health education strategies that can help translate HIV 
knowledge into HIV preventative behaviors. In a study in 
which Reinecke and colleagues evaluated the effect of the 
theory of planned behavior in influencing condom use with 
a new sexual partner among 650 German youths, they found 
that beliefs, attitudes, and intentions concerning condom 
use changed over a relatively short period after this theory 
was employed.42 They explained that an effective interven
tion in HIV prevention would not only have to persuade 
young people of the attractiveness of the behavior (use of 
condoms) but also provide skills and the means to perform 
the behavior. In addition, a recent literature review showed 
that the constructs of the HBM (perceived susceptibility to 
HIV/AIDS, perceived severity of HIV/AIDS, perceived ben

efit of condom use, perceived barriers to condom use, cues 
to action for condom use and condom use self-efficacy) are 
the most commonly used theory components in health edu
cation, health promotion and disease prevention.43 By em
ploying both the HBM and theory of planned behaviors in 
influencing condom use, behavioral change in condom use 
may be obtained and sustained.44 

LIMITATIONS 

One of the major limitations of this analysis is that the sur
vey was based on the self-report of sexual and other re
lated behaviors. Previous studies have shown that women 
tend to underreport and men tend to exaggerate their pre
marital and extramarital sexual activity.45 Some of the find
ings for this analysis may be biased because some women 
and men may not correctly report their number of sexual 
partners, use of condoms, and other related risk behaviors. 
Another limitation is that the cross-sectional nature of the 
survey does not allow for the determination of a temporal 
relationship between the explored variables and HIV infec
tion. Besides these limitations, this study provides a bet
ter understanding of the current prevalence and the associ
ated factors of HIV among women and men in Ghana. The 
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Table 3. Bivariate analysis to assess the unadjusted association of the socio-demographic, HIV-related behaviors 
and knowledge of HIV prevention 

Women Men 

95% confidence interval 95% confidence interval 

Variables OR Lower Upper 
P- 

value 
OR Lower Upper 

P- 
Value 

Socio-demographics: 

Age: 

15-24 reference reference 

25-34 2.59 1.48 4.55 0.001 5.38 1.50 19.33 0.009 

35-49 3.74 2.20 6.35 <.001 9.99 3.00 33.24 0.002 

50-59 - - - - 6.83 1.76 26.50 0.006 

Marital status: 

Never married reference reference 

Married/Living with 
Partner 

1.68 1.04 2.70 0.033 3.02 1.38 6.62 0.006 

Widowed/Divorced/
Separated 

3.88 2.19 6.86 <.001 9.13 3.39 24.61 <.001 

Wealth index: 

Poor reference reference 

Middle 1.700 1.05 2.76 0.032 2.23 1.06 4.72 0.035 

Rich 1.703 1.11 2.61 0.014 1.52 0.76 3.06 0.238 

Type of place of 
residence: 

Urban reference reference 

Rural 0.68 0.47 0.99 0.042 0.56 0.31 1.02 0.059 

Educational level: 

No education reference reference 

Primary 1.27 0.75 2.15 0.375 1.70 0.49 5.82 0.401 

Secondary/Higher 0.94 0.60 1.46 0.776 1.89 0.67 5.35 0.229 

Employment status: 

Not working reference reference 

Currently working 1.37 0.88 2.12 0.162 4.41 1.07 18.23 0.041 

Number of wives/
partners: 

No wives/partners reference reference 

One - - - - 1.76 0.94 3.27 0.076 

More than one - - - - 1.02 0.23 4.47 0.978 

Religion: 

Catholic reference reference 

Protestant 1.31 0.77 2.25 0.321 1.26 0.52 3.06 0.609 

Muslim 0.41 0.18 0.94 0.035 0.67 0.22 2.08 0.488 

Traditional/no 
religion 

0.70 0.23 2.10 0.522 0.97 0.29 3.18 0.955 

HIV- Related 
Behaviors: 

Recent sexual 
activity: 

Never had sex reference reference 

Active in last 4 weeks 8.56 2.08 35.21 0.003 11.78 1.60 86.96 0.016 
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Women Men 

Not active in last 4 
weeks 

9.18 2.24 37.66 0.002 11.25 1.50 84.39 0.019 

Reduce risk of HIV: 
Always use condoms: 

No reference reference 

Yes 1.53 0.94 2.49 0.085 1.36 0.53 3.45 0.522 

Condom used with 
most recent partner: 

No reference reference 

Yes 1.25 0.60 2.62 0.552 0.79 0.31 2.03 0.621 

Relationship with 
most recent sex 
partner: 

Spouse reference reference 

Others 1.28 0.83 1.96 0.263 1.09 0.57 2.09 0.793 

Can get a female 
condom: 

No reference reference 

Yes 1.84 1.11 3.04 0.017 2.42 0.74 7.93 0.146 

Paid for sex in the last 
12 months: 

No reference reference 

Yes - - - - 2.05 0.49 8.62 0.327 

Respondent 
circumcised: 

No reference reference 

Yes - - - - 3.46 0.48 25.19 0.221 

Ever been tested for 
HIV: 

No reference reference 

Yes 1.67 1.15 2.42 0.007 3.06 1.69 5.54 0.002 

HIV prevention 
knowledge: 

Can get condom: 

No reference - - - - 

Yes 1.59 1.01 2.51 0.048 - - - - 

Always use condom: 

No reference reference 

Yes 1.53 0.94 2.49 0.085 1.36 0.53 3.45 0.522 

Know a place to get 
HIV test: 

No reference reference 

Yes 2.66 1.43 4.98 0.002 3.07 1.10 8.59 0.033 

Ever heard of an STI: 

No reference reference 

Yes 3.16 0.44 22.78 0.254 - - - - 

Ever heard of HIV/
AIDS: 

No reference reference 

Yes 3.62 0.50 26.11 0.202 - - - - 
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Women Men 

Had any STI last 12 
months: 

No reference reference 

Yes 1.07 0.47 2.46 0.874 2.98 1.16 7.64 0.023 

HIV transmitted 
during pregnancy: 

No reference reference 

Yes 1.09 0.73 1.63 0.671 2.93 1.15 7.44 0.024 

HIV transmitted 
during delivery: 

No reference reference 

Yes 1.40 0.92 2.14 0.118 1.19 0.62 2.27 0.604 

HIV transmitted by 
breastfeeding: 

No reference reference 

Yes 1.19 0.74 1.91 0.486 1.36 0.63 2.94 0.428 

Received result from 
last HIV test: 

No reference reference 

Yes 1.94 0.78 4.87 0.156 0.78 0.23 2.71 0.696 

Reduce risk of HIV: 
have sex with 1 
partner: 

No reference reference 

Yes 2.55 1.18 5.49 0.017 3.83 0.53 27.89 0.185 

OR – odds ratio, STI – sexually transmitted infection, - not applicable 
Note: HIV transmitted during pregnancy, HIV transmitted during delivery, and HIV transmitted by breastfeeding are participants 
knowledge about these methods of HIV transmission. 

findings are significant in identifying factors related to the 
prevalence of HIV infection in Ghana, which can be used to 
better tailor HIV prevention and intervention strategies at 
the national, regional, and individual levels. 

CONCLUSION 

This study documents the current prevalence and related 
factors of HIV infection in Ghana. The findings are useful 
in identifying high-risk populations and strengthening pre
vention and treatment programs. HIV control and preven
tion programs should target all levels of the social-ecolog
ical model (policy, community, organization, interpersonal, 
and individual) in order to be successful at reducing the risk 
factors associated with HIV in Ghana. Further investigation 
is needed to determine the temporal relationship between 
risk factors and HIV infection to determine effective inter
vention strategies for reducing the burden of HIV in Ghana. 
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Table 4. Multivariable logistic regression results 

Women Men 

95% Confidence interval 95% Confidence interval 

Variable aOR Lower Upper P-value aOR Lower Upper P-value 

Age: 

15-24 reference reference 

25-34 2.39 1.18 4.88 0.016 3.24 0.72 14.50 0.125 

35-49 3.51 1.65 7.47 0.001 7.07 1.48 33.80 0.014 

50-59 - - - - 4.92 0.89 27.21 0.068 

Marital 
status: 

Married/Living with 
partner 

reference reference 

Never married 1.57 0.81 3.05 0.180 1.41 0.49 4.02 0.524 

Widowed/Divorced/
Separated 

1.78 1.00 3.15 0.049 2.95 1.26 6.91 0.013 

Wealth 
index: 

Poor reference reference 

Middle 1.12 0.63 2.01 0.696 1.70 0.78 3.73 0.183 

Rich 1.09 0.65 1.81 0.755 0.83 0.38 1.81 0.635 

Religion: 

Catholic reference reference 

Protestant 1.18 0.64 2.17 0.601 1.30 0.52 3.20 0.576 

Muslim 0.34 0.12 0.97 0.041 0.77 0.24 2.43 0.654 

Traditional/no religion 1.50 0.47 4.80 0.496 1.10 0.32 3.75 0.879 

Recent 
sexual 
activity: 

Never had sex reference 

Active in last 4 weeks 6.62 0.84 52.02 0.072 2.54 0.26 24.93 0.424 

Not active in last 4 weeks 6.07 0.79 46.82 0.084 2.77 0.29 26.17 0.374 

Can get 
condom: 

No reference - - - - 

Yes 1.53 0.97 2.41 0.066 - - - - 

Always 
use 
condom: 

No reference reference 

Yes 1.25 0.66 2.40 0.494 0.93 0.36 2.42 0.886 

Ever been 
tested for 
HIV: 

No reference reference 

Yes 0.90 0.57 1.43 0.655 2.07 1.08 3.99 0.029 

Know a 
place to 
get HIV 
test: 

No reference reference 

Yes 2.32 0.81 6.68 0.119 1.89 0.63 5.69 0.258 
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Women Men 

One sex 
partner: 

No reference reference 

Yes 3.44 1.07 11.10 0.039 2.64 0.35 19.66 0.344 

aOR – adjusted odds ratio, - not applicable 

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International License 
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