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Abstract

Knowledge on individual’s HIV/AIDS status provides a tool to reduce or
avoid HIV transmission, spread and mortalities due to HIV-related illness.
However, most people still do not know their HIV status because they are not
willing to test for HIV/AIDS due to various reasons. Hence the aim of this
paper is to investigate the effects of various risk factors that are likely to in-
fluence decision to ever test for HIV/AIDS. The data used in this paper were
obtained from the Ghana Demographic and Health Survey (n = 1828 obser-
vations and 32 risk factors). We applied the Chi-Square test statistic and the
logistic regression model to the data in order to study the effects of these risk
factors on one’s decision to ever test for HIV. STATA version 14.1 and R ver-
sion 3.5.2 were used to carry out the statistical analyses. Generally, the results
show that education, especially higher education significantly (OR = 0.53,
95% = 0.230, 0.837) increases the likelihood to ever test for HIV. Also, the
younger the age groups the higher the effect and significance in the likelihood
to ever test for HIV. We found that HIV-TB co-infection (OR = 0.53, 95% =
0.165, 0.893), use of condom anytime one has sex (OR = 0.31, 95% = 0.054,
0.573), wealth index (OR = 0.46, 95% = 0.137, 0.791), awareness of HIV
transmission during child-delivery, number of partners significantly affect
HIV testing. Those with many partners are less likely (OR = -0.26, 95% =
—0.504, —0.007) to ever test for HIV and those who know that healthy person
may have HIV are more likely (OR = 0.41, 95% = 0.137, 0.679) to ever test for
HIV. Age is the common significant risk factor of ever tested for HIV across
the 10 regions in Ghana. Resources should be allocated for more education
on these significant risk factors in order to help in the fight against
HIV-Health related issues.
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1. Introduction

In this paper, we investigate both motivating and discouraging factors that are
likely to have a significant impact on one’s decision to test for HIV/AIDS in
Ghana. A decision to test for HIV/AIDS refers to a situation where an individual
decides to voluntarily test for HIV/AIDS with the aim of knowing his/her
HIV/AIDS status [1].

The global AIDS response is uncertain as partial success in saving lives and
stopping new HIV infections is giving way to complacency [1] [2] [3]. Given the
2020 targets, the pace of progress is not matching the global ambition [1] [2] [3].
The number of AIDS-related deaths is the lowest in this century with fewer than
1 million deaths due to AIDS [1]. Global estimates show that 3 out of 4 people
living with HIV now know their status (which is the first step to getting treat-
ment for HIV/AIDS) [1] [3]. At 2018, records of 21.7 million people are on
treatment, a net increase of 2.3 million people since the end of 2016 [1] [2] [3]. It
is worth noting that the increase in access to treatment should not be taken for
granted [3]. This is because from 2019 to 2021, an additional 2.8 million people
must be added each year [3]. However, there are no new commitments to in-
crease resources, there is an acute shortage of health-care workers and there is a
continuous rise in stigmatization and discrimination [1] [3].

There is HIV prevention crisis and success in saving lives has not been
matched with equal success in reducing new HIV infections as new HIV infec-
tions are not falling fast enough [1]. Although 1.4 million new HIV infections
have been averted since 2010, it is sad to learn that, 180,000 children became in-
fected with HIV in 2017 (which is far from the 2018 target of eliminating new
HIV infections among children) [1]. Despite the fact that the overall HIV treat-
ment level is high, children are the most neglected and suffer huge injustice since
only half of under-15s living with HIV were being treated in 2017 [1] [3].

Also, stigma and discrimination have terrible consequences. This is because
those who are supposed to be protecting, supporting and healing people living
with HIV often: 1) discriminate against HIV patients who should be in their
care, 2) deny HIV patients access to critical HIV services, resulting in more HIV
infections and more deaths [3].

As part of the objectives in the 2030 Agenda for Sustainable Development is
the need to end the AIDS epidemic by 2030 [1] [2] [3]. Ending AIDS, as a public
health threat, can be interpreted quantitatively as a 90% reduction in new HIV
infections and deaths from AIDS-related illness by 2030 (compared to 2010
baselines). By 2020, the target is to reduce new HIV infections to fewer than
500,000 globally and a reduction in deaths from AIDS-related illness to fewer
than 500,000 globally (which approximately a 75% reduction in both meas-
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ures-death due to HIV and new HIV infections, since 2010) [1] [2] [3].

There is a continuous reduction in deaths due to AIDS-related illness but not
quickly enough to reach the General Assembly’s 2020 milestone [1] [2] [3]. Glo-
bally, annual number of deaths due to AIDS-related illness among people living
with HIV (all ages) has declined from 1.9 million (1.4 - 2.7 million) in 2004 to
940,000 (670,000 - 1,300,000) in 2017. Since 2010, AIDS-related mortality has
declined by 34%. To achieve the 2020 milestone will require further declines of
nearly 150,000 deaths per year [3].

The global decline in deaths observed from AIDS-related illness is influenced
by progress made in the sub-Saharan Africa, particularly eastern and Southern
Africa, which is home to 53% of the world’s people living with HIV [1] [2] [3].
Also, AIDS-related mortality declined by 42% from 2010 to 2017 in eastern and
Southern Africa, influenced by the rapid pace of treatment scale-up in the re-
gion. For the western and central Africa, declines were more modest (24% re-
duction) [1] [2] [3]. Over the same period, steady declines in deaths also contin-
ued in Asia and the Pacific (39% reduction), western and central Europe and
North America (36% reduction) and the Caribbean (23% reduction) [1] [2] [3].
In Latin America, where antiretroviral therapy coverage has been relatively high
and AIDS-related mortality relatively low for many years, the decline in deaths
over the past seven years was 12%. There has been no reduction in AIDS-related
mortality in Eastern Europe and central Asia since 2010, and deaths from
AIDS-related illness increased by 11% in the Middle East and North Africa [3].

The reduction in AIDS-related deaths remains higher among women than
men [1] [2] [3]. This gender gap is particularly significant in sub-Saharan Africa,
where 56% of people living with HIV are women. Despite the higher disease
burden among women, more men living with HIV are dying. In 2017, an esti-
mated 300,000 (220,000 - 410,000) men in sub-Saharan Africa died of AIDS-related
illness compared to 270,000 (190,000 - 90,000) women. This reflects higher
treatment coverage among women [1] [2] [3]. That is, in 2017, an estimated 75%
of men living with HIV in eastern and southern Africa knew their HIV status,
compared to 83% of women living with HIV of the same age [3].

Globally, new HIV infections continued to decline in 2017 with estimates
showing a declined from 3.4 million (2.6 - 4.4 million) in 1996 to 1.8 million (1.4
- 2.4 million) in 2017. However, progress is far slower than what is required to
reach the 2020 milestone of less than 500,000 new infections [2] [3] [4].

As observed in the case of AIDS-related mortality, the reduction in new HIV
infections between 2010 and 2017 was strongest in sub-Saharan Africa due to
sharp reductions in eastern and southern Africa (30% decline) [1] [2] [3]. Im-
portant progress was also made in the Caribbean (18% decline), in Asia and the
Pacific (14% decline), western and central Africa (8% decline) and western and
central Europe and North America (8% decline). The trend was essentially stable
in Latin America (1% decline). In the Middle East and North Africa and eastern
Europe and central Asia, the annual number of new HIV infections has doubled
in less than 20 years [3].
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HIV/AIDS prevalence and related deaths continue to be a concern to Gha-
naians. Data obtained from the Ghana Statistical Services showed that
prevalence of HIV has declined rapidly from 2.6% in 2004 to 1.4% in 2016.
These data showed that adults aged 15+ living with HIV are 260,000 with AIDS
associated deaths estimated at 15,000. The proportion of female adults aged 15+
living with HIV is 62.27%. The number of children (0 - 14 years) living with
HIV is estimated at 32,000 and HIV prevalence among female aged 15 - 24 is
1%. The prevalence of HIV among male aged 15 - 24 is lower at 0.4%. Also, the
number of AIDS deaths in adults and children is estimated at 18,000. The num-
ber of new infections among children aged 0 - 14 is estimated at 3000 and new
infections among adults aged 15+ and children aged 0 - 14 is estimated at 20,000.
The number of adults aged 15+ and children aged 0 - 14 years living with HIV is
290,000 [3].

Although many people may have acquired HIV through perinatal or postnatal
transmission, most of these infections result from unsafe heterosexual sex [2]
[4]. For instance, early initiation of sex, low condom use, and multiple sexual
partners contribute to relatively high risk of HIV transmission among adoles-
cents. In addition, poverty, lack of employment, stigmatization, and discrimina-
tion may also fuel risky sexual behaviours in young people [4]. Other risk factors
include a number of sexual partners, age at first sex, age cohabitation, use con-
dom always. Despite being at high risk, most people have never tested for HIV
and therefore do not know their HIV/AIDS status [5]. For instance, in the
Sub-Shara African, only 10% and 15% of young men and women, respectively,
aged 15 - 24 know their HIV status, far below the regional average of 40% in the
general population [4] [5].

Various authors [4] [6] [7] [8] [9] proposed methods to explain why the up-
take of HIV testing is still below expected levels among youth. Some of these
authors identified a lack of knowledge about where to obtain the test, distance to
testing site, or financial problems as some key risk factors that hinder HIV test-
ing. The introduction of the rapid HIV testing procedure, would mean that is-
sues relating to anxiety associated with waiting for test result would no longer
significantly hinder HIV testing. However, studies revealed that anxiety related
to public reaction in case of a positive result still discourages people from testing
[10] [11]. In addition, moral judgments around modes of HIV transmission en-
courage discrimination and social rejection continues to discourage individuals
from testing [12]. Fears around confidentiality of test results undermine the de-
sire to test [13] [14] [15]. Moreover, other studies have pointed to risk percep-
tion, spousal and peer pressure, and religious norms as important factors shap-
ing HIV testing decisions [16] [17] [18].

Thus far, it can be observed that to achieve significant success in reducing
AIDS-related deaths, there is the need to have knowledge on HIV status of every
individual so as to: 1) start HIV treatment early, 2) consider measures to avoid
being infected with HIV, or 3) avoid transmission of HIV from infected person

to uninfected person, especially during pregnancy and child delivery (transmis-
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sion from mother to child). This paper is devoted to addressing this need by ex-
ploring and investigating risk factors (both motivating and discouraging) of HIV

testing in Ghana.

2. Methods

This section introduces the study setting and the source of data. We also intro-
duce the outcome/dependent variable of interest in this study, as well as risk
factors associated with this outcome variable. An outcome variable is a variable
whose value/status is being investigated/evaluated. Finally, we discuss some sta-

tistical approaches/tools used to analyse these data.

2.1. Study Setting and Data Source

This study is conducted in Ghana and the data used for the study are obtained
from the Ghana Demographic and Health Survey for 2014. The study used in
this study is a cross-sectional, where the outcome variable of interest and its as-
sociated risk factors were measured at a single time point.

In this study, we focused on HIV testing data obtained from respondents
during the survey. These data consist of 1828 persons, aged 15 - 49, who pro-
vided responses on whether they have ever tested for HIV or not. The analyses
in this paper then adjusted for risk factors of HIV testing in order to identify
significant determinants of one’s decision to ever test for HIV. However, the
analyses in this paper are based on 1,757 persons since some of the risk factors of
HIV testing have missing values [19] [20]. Ethical approval and consent to par-
ticipate statements can be found on:

http://dhsprogram.com/What-We-Do/Protecting-the-Privacy-of-DHS-Survey-R

espondents.cfm, approved by the ICF International Institutional Review Board
(IRB). We will now introduce the outcome variable and the risk factors of HIV

testing.

2.2. The Outcome Variable of Interest

In this study, the outcome variable of interest in this study is whether the res-
pondent has “ever tested for HIV” (which takes the value of 0 if you have never
tested for HIV or 1 if you have ever tested for HIV).

2.3. The Risk Factors of HIV-Testing

The value/status of the outcome variable, introduced in the previous section,
depends on certain risk factors/predictors/independent variables. These va-
riables (risk factors/predictors/independent variables) determine/predict the
value/status of the outcome variable. In this section, we introduce the risk fac-
tors for HIV-testing. These risk factors will be used in the data analyses section
to account for their (risk factors) influence on the value/status of the outcome
variable (one’s decision to ever test for HIV).

Indicators of core knowledge of HIV transmission was recorded by asking
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respondents whether HIV infection could be transmitted through pregnancy
and child delivery. The pregnancy risk factor for HIV-testing was recorded 0 if
the respondent does not know that HIV can be transmitted during pregnancy
(from mother to child) and 1 if the respondent knows. The child delivery risk
factor for HIV-testing was recorded 0 if the respondent does not know that HIV
can be transmitted during child delivery (from mother, or infected equip-
ment/sources, to child) and 1 if the respondent has knowledge.

The study also investigated the effect of respondent’s educational attainment
on HIV-testing. This risk factor was recorded as 0 if no education, 1 if primary
education, 2 if secondary, and 3 if higher education. We also adjusted for the ef-
fect of knowledge on HIV testing site, where respondent is asked if he/she knows
where to test for HIV. This risk factor was recorded as 0 if no and 1 if yes.

In order to adjust for the effect of knowledge on HIV prevention approaches,
where respondent was asked whether HIV infection could be prevented through
being faithful to one sex partner, use of condom any time you have sex, knowing
that infected person may look healthy as well. Faithful to one sex partner was
coded 0 if respondent answers no and 1 if yes; use of condom any time you have
sex was coded 0 if no and 1 if yes; and knowledge that infected person may look
healthy was coded 0 if no and 1 if yes. For motivators of HIV testing we con-
trolled for wealth index among the respondents. The wealth index risk factor
was coded 0 if respondent was classified as poor and 1 if rich.

This study also adjusts for factors that are likely to influence one’s decision to
ever test for HIV. These factors are TB awareness, where respondent was asked if
he/she is aware that HIV infection could activate latent TB to active TB (takes
the value 0 if no and 1 if yes); number sex (continuous variable), where respon-
dent was asked how many time he/she had sex in his/her entire life; heard of
sexually transmitted infection (STI), where respondent was asked if he/she has
knowledge on STI (takes a value of 0 if no and 1 if yes); residence (takes a value
of 0 if urban and 1 if rural); marital status (which takes a value of 0 if single and
1 if married); number of wives (which is continuous variable); continuous age at
cohabitation (where respondent was asked for which age he/she started living
with the sex partner); and age at first sex (where respondent was asked for the
age at which he/she has the first sex); age category (takes value of 0 if age group
15-19,1if 20 - 24,2 if 24 - 29, 3if 30 - 34, 4 if 35 - 39, 5 if 40 - 44, and 6 if 45 -
49). We also controlled for religion which takes a value of 0 if respondent is a
Christian, 1 if respondent is a Moslem, and 2 if other religion. We account for
the effect of the number of wives of the respondent, how many times the res-
pondent has sex in his/her entire life, whether the respondent is willing to care
for HIV patient (which take a value of 0 if no and 1 if yes), knowledge of
healthy-looking person being an infected person, where respondent was asked
whether he/she is aware that a healthy-looking person may have HIV/AIDS
(which takes a value of 0 if no and 1 if yes).

The percentage distributions of these variables (outcome variable and the risk

factors) are presented in Table 1. It can be observed that high proportion (59%)
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Table 1. Percentage distribution of the outcome (ever tested for HIV) and the risk factors

variables.
Variable N % or mean
Ever tested for HIV?
No 751 41.08
Yes 1077 58.92

Aware of TB-HIV co-infection?
No 186 10.18
Yes 1642 89.82
Use condom any time you have sex?
No 426 24.25
Yes 1331 75.75

Sex with one partner prevents HIV?

No 239 13.60
Yes 1518 86.40
Mean of the number of sex in life time 1828 2.0043

Residential status
Urban 774 42.34
Rural 1054 57.66

Marital status

Married 1584 86.65
Single 244 13.35
Mean of the number of sex partners 1828 1.19

Wealth index status
Poor 1584 86.65
Rich 244 13.35

Highest education attained

No education 678 37.09
Primary 369 20.19
Secondary 707 38.68
Higher 74 4.05
Age group
15-19 41 2.24
20-24 241 13.18
25-29 384 21.01
30-34 355 19.42
35-39 372 20.35
40 - 44 265 14.50
45+ 170 9.30
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Continued

What is your religion?

Christianity 1274 69.69
Islam 419 22.92
Others 135 7.39

Are you willing to take care of HIV person?
No 498 28.34
Yes 1259 71.66

Respondent region of residence

Western 190 10.39
Central 163 8.92
Greater Accra 177 9.68
Volta 142 7.77
Eastern 161 8.81
Ashanti 153 8.37
Brong-Ahafo 193 10.56
Northern 296 16.19
Upper East 204 11.16
Upper West 149 8.15

Aware that HIV can be transmitted during child delivery?
No 499 28.40
Yes 1258 71.60
Know to test for HIV?
No 336 19.12

Yes 1421 80.88

of the respondents ever tested for HIV, many of these respondent (90%) are
aware of TB-HIV co-infection, 75% of them say they use condom any time they
have sex, large proportion (approximately 86%) of the respondents believe that
having sex with one partner can prevent HIV, and mean number of sex among
the respondents life time is approximately 2. The majority (58%) of the respon-
dents live in rural areas, a large proportion (87%) of the respondents are married
and most of them are poor with approximately 37% and 38% of them have no
education and secondary education respectively. Most of the respondent aged
between 25 - 29 and 30 - 34 and a few fall within the age 15 - 19. Christians are
the majority among the respondents (70%) and many of the respondents say
they are willing to take care of HIV person. It can also be observed that majority
of the respondents are from the Northern region of Ghana.

2.4. Statistical Analyses

In this section, we discuss some selected statistical approaches/tools/indicators
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that will allow us to investigate the presence and degree of association between
the outcome variable (ever tested for HIV) and the risk factors of HIV testing,
discussed in the previous sections. We also discuss statistical approaches that
provide a tool to investigate the magnitude and degree of the relation between
the outcome variable of interest and the risk factors of the outcome variable.

In this study, we used two statistical approaches to analyse HIV testing data.
Firstly, we used the Chi-Square test statistic [21] to investigate for the presence
and degree (significance) of the association between the outcome variable of in-
terest (HIV testing) and the risk factors of HIV testing, introduced in the pre-
vious sections. The purpose of this analysis is to search for existence of risk fac-
tors that are potential determinants of HIV testing decision. This means that risk
factors that are found to have significant/likely to have significant association
with the HIV testing will be considered for further analyses. Hence, the expla-
natory variables discussed in the previous section were considered because they
are more likely to have an influence on one’s decision to ever test for HIV (HIV
testing) in Ghana (see Table 1).

In the further analyses, we used the logistic regression model [22] [23] [24] to
establish the relationship and degree (significance) between the outcome varia-
ble of interest (HIV testing) and the risk factors/predictors variables. For the lo-
gistic regression analysis, we perform comparative analyses by fitting multiple
regression models to the HIV testing (ever tested for HIV) by the 10 regions of
Ghana adjusting/controlling for the baseline characteristics/risk factors.

The general form of a logistic regression model [22] [23] [24] [25] can be

written as

logit[ Pr(y, =1| X, 8) ] =logit(p,) = ‘Og(%j

=p+ X+ B X, + -+ B, X,

where x,---,x, are the risk factors/predictors/independent variables;

(1)

By»+++, B, are parameter estimates representing the effects of their correspond-
ing risk factors on the binary outcome (HIV testing) variable y,, which equals 1
if an individual 7 has ever tested for HIV and 0 if never tested for HIV; X isa

design matrix for the risk factors variables; S is a vector of the parameter

estimates. Also, p, is probability of ever tested for HIV and 1 Pi_ s the odds
— b

of the outcome variable among those who exposed to the risk factor relative to
those who are not exposed to the same risk factor variable. So in effect, the £
is the log odds ratio of the outcome variable for those exposed relative to those
who are not exposed. These statistical models/analyses were implemented using
R version 3.5.2 [26] [27] [28] and STATA version 14.1 softwares [29] [30].

3. Results

In this section, we present and discuss the results obtained using the Chi-Square

test statistic, where the focus is to establish the presence and degree (signific-
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ance) of statistical association between the outcome variable (“ever tested for
HIV”) and the various risk factors in Table 1. Thereafter, we applied the logistic
regression model (1) to the binary response/outcome variables of interest (“ever
tested for HIV”) in order to study the effect and degree (significance) of the risk
factors variables on the status of the outcome variable.

3.1. Results from the Chi-Square Test Statistic

Table 2 presents the results of the Chi-Square test of association between the
outcome variables and the risk factors. The purpose of this exercise is to identify
risk factors that more likely to predict the status of the outcome variable ever
tested for HIV. The risk factors, based on the results of the Chi-Square test sta-
tistic, presented in Table 2 are potential determinants of the status of one’s deci-
sion to ever test for HIV since these results show a significant association be-
tween the outcome variable and the risk factors (presented in Table 1). Howev-
er, marital status including other risk factors such as knowledge of HIV trans-
mission during pregnancy (Chi-Square = 0.2501, p-value = 0.6170) and
breast-feeding (Chi-Square = 0.0470, p-value = 0.828), number sex in respon-
dents’ entire life time (t-value = 0.022, p-value = 0.4913) variables, were not sta-
tistically significant and hence are not considered for the further analyses (using

the logistic regression model).

3.2. Results from the Logistic Regression Model

In this section, we build a logistic regression model to establish the relationship,
and to assess the significance of this relationship, between the outcome and the
risk factors variables presented in Table 2. More specifically, we assessed the ef-
fects of these risk factors on the outcome variable (“ever tested for HIV”) and
then assessed the significance of these risk factors effects on this outcome varia-
ble. The unadjusted and adjusted odds ratios, from the best fitting logistic re-
gression model, are presented in Table 3.

The results in Table 3 show that those who are aware of HIV-TB co-infection
are more likely to ever test for HIV relative to those who are not aware and res-
pondents who say they use condom anytime they have sex are more likely to ev-
er test for HIV compared with those who do not use condom all the time when
they have sex. This finding suggests/implies that those who use condom anytime
they have sex are also more interested in knowing their HIV status. There is a
reduced risk of the respondent to ever test for HIV if the respondent lives in a
rural area. However, when we controlled for additional risk factors (under the
adjusted odds ratios), we found that this reduction is not statistically significant
(OR = -0.26, 95% = —0.540, 0.568). Those who believe in having sex with one
partner are more likely to ever test for HIV compared with those who do not
agree that having sex with one partner prevents HIV. This seems to suggest that
those who believe that HIV spread can be prevented by having one sexual part-

ner also care much to know their HIV status.
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Table 2. A Chi-Square test of association between outcome variable and the risk factors.

Variable

Aware of TB-HIV co-infection?
No
Yes
Use condom any time you have sex?
No
Yes
Residential status
Urban
Rural
Sex with one partner prevents HIV?
No
Yes
Wealth index status
Poor
Rich
Highest education attained
No education
Primary
Secondary
Higher
Age group
15-19
20-24
25-29
30-34
35-39
40 - 44

45-49

Are you willing to take care of HIV person?

No
Yes
Respondent region of residence

Western

Ever tested for HIV

No Yes
Chi-Square = 34.93, p-vale < 0.001

114 72

637 1005
Chi-Square = 35.49, p-value < 0.001

217 209

463 868
Chi-Square= 85.29, p-value < 0.001

222 552

529 525
Chi-Square = 17.77, p-value < 0.001

122 117

558 960
Chi-Square = 130.41, p-value < 0.001

622 619

129 458

Chi-Square = 173.45, p-value < 0.001

398 280
152 217
195 512

6 68

Chi-Square = 118.66, p-value < 0.001

18 23
81 160
126 258
111 244
147 225
146 119
122 48

Chi-Square = 10.114, p-value < 0.001
222 276
458 801
Chi-Square = 114.95, p-value < 0.001

81 109
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Continued

Central
Greater Accra
Volta
Eastern
Ashanti
Brong-Ahafo
Northern
Upper East

Upper West

What is your religion?

Christianity
Islam

Others

Aware HIV can be transmitted

during child-delivery?

No

Yes

Number of wives of the respondent

Aware that HIV person can be healthy-looking?

No

Yes

55 108
37 140
61 81
63 98
49 104
80 113
194 102
78 126
53 96

Chi-Square = 47.06, p-value < 0.001

489 785
169 250
93 42

Chi-Square = 4.20, p-value < 0.040

212 287

468 790

t-value = 7.62, p-value < 0.001

751 1077

Chi-Square = 41.36, p-value < 0.001

191 166

489 911

Table 3. Unadjusted and adjusted odds ratios and 95% confidence interval (95%CI):

Logistic regression model.

Unadjusted odds ratio Adjusted odds ratio
Covariates
Odds Ratio 95% CI Odds Ratio 95% CI
Aware of TB-HIV
co-infection?
No 1 (reference) 1 (reference)
Yes 0.91 (0.604, 1.227) 0.53 (0.165, 0.893)
Use condom any
time you have sex?
No 1 (reference) 1 (reference)
Yes 0.67 (0.445, 0.887) 0.31 (0.054, 0.573)
Residential status
Urban 1 (reference) 1 (reference)
Rural -0.92 (-1.116, —0.721) -0.26 (—0.540, 0.024)
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Continued

Sex with on partner
prevents HIV?

No
Yes
Wealth index status
Poor
Rich
Highest education attained
No education
Primary
Secondary
Higher
Age group
45-49
15-19
20-24
25-29
30-34
35-39
40 - 44

Are you willing to take
care of HIV person?

No
Yes
Respondent’s religion
Others
Christian
Moslem

Aware HIV can be
transmitted during
child-delivery?

No
Yes
Number of sex partners

Aware that HIV person
can be healthy-looking?

No

Yes

1 (reference)

0.58

1 (reference)

1.27

1 (reference)
0.71
0.66

0.93

1 (reference)
1.18
0.81
0.54
0.43
0.27

0.12

1 (reference)

0.34

1 (reference)
1.27

0.59

1 (reference)
0.22

-0.78

1 (reference)

0.76

(0.310, 0.859)

(1.047, 1.497)

(0.450, 0.965)
(0.546, 0.771)

(0.644, 1.209)

(0.477,1.879)
(0.593,1.021)
(0.418, 0.682)
(0.330,0.531)
(0.193, 0.350)

(0.053, 0.190)

(0.131, 0.552)

(0.887, 1.650)

(0.387, 0.800)

(0.010, 0.432)

(~0.998, —0.570)

(0.527, 0.998)

1 (reference)

0.25 (-0.076, 0.568)

1 (reference)

0.46 (0.137,0.791)

1 (reference)

0.38 (0.083, 0.681)
0.36 (0.208, 0.502)
0.53 (0.23,0.837)

1 (reference)

1.29 (0.530, 2.054)
0.91 (0.667, 1.148)
0.57 (0.419,0.713)
0.42 (0.313,0.534)
0.25 (0.167,0.338)
0.10 (0.030,0.179)

1 (reference)

0.25 (0.016, 0.492)

1 (reference)
0.29 (~0.164, 0.735)

0.22 (=0.022, 0.457)

1 (reference)
0.24 (~0.000, 0.476)

-0.26 (=0.504, —0.007)

1 (reference)

0.41 (0.137, 0.679)
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The results also revealed that those who are rich are more likely to test for
HIV relative to those who are not rich and those with primary, secondary and
higher education are more likely to ever test for HIV relative to those without
education. Also, the results revealed that, in terms of the magnitude of the ef-
fects, higher education are more likely to ever test for HIV (OR = 0.53) with
secondary (OR = 0.36) and primary (OR = 0.38) education has almost compara-
ble effects on HIV testing. The results revealed that the younger you are, the
higher the likelihood to test for HIV. It can be observed that the youngest age
group (15 - 19) are more likely (1.18) to test for HIV, followed by 20 - 24, 24 -
29, 30 - 34, 35 - 39, and 40 - 44. These results are probably due to the fact that
younger people are more likely to engage new sexual contracts/relationship such
as “boy-girlfriend”, marriages, and new sexual partners. Being a Christian or a
Moslem increases the likelihood that you test for HIV relative to respondents
from traditional and other religions. In terms of the magnitude of religious effect
on HIV testing (ever test for HIV), Christians are more likely (0.29) than Mos-
lems (0.22), to ever test for HIV. However, after adjusting for the effects of other
risk factors, we realized that religious effect of being a Christian, on ever test for
HIV, is not statistically significant. Our analyses also revealed if you are willing
to take care of HIV person, you are more likely to ever test for HIV. However,
this effect is not statistically significant after controlling for additional risk fac-
tors of HIV testing. Those who have knowledge that HIV can be transmitted
during child-delivery are more likely to ever test for HIV relative to those who
have no knowledge. The likelihood that one would ever test for HIV increases
with an increasing number of sexual partners. Having the knowledge that HIV
infected person may look healthy increases the likelihood of such individual to
ever test for HIV.

Our initial analyses of the HIV testing (on regional basis) suggest that whether
an individual ever tested for HIV is significantly (see Table 2) associated with
the region (Chi-Square = 114.95, p-value < 0.001). Hence, we considered com-
parative analyses of the HIV data on regional basis. The purpose of the compar-
ative analyses is to investigate the magnitude (direction) and significance of the
effects of the various risk factors variables (considered in this study) on the sta-
tus of whether an individual has ever tested for HIV. This will help us to study
regional variation among the risk factors. Although, we will not present the re-
sults of the risk factors and their effects on ever test for HIV (on regional ba-
sis—10 regions) we will discuss them.

For the Western region, those who are rich are more likely (OR = 1.13, 95% =
0.119, 2.141) to ever test for HIV relative to those who are poor and those aged
25 - 29 are more likely (OR = 0.72, 95% = 0.211, 1.235) to ever test for HIV when
compared with the other age groups. The rest of the risk factor variables have no
significant effect on the status of ever test for HIV.

Those in Central region and aged 20 - 24 (OR = 1.15, 95% = 0.299, 2.000), 25 -
29 (OR = 0.68, 95% = 0.188, 1.172), 30 - 34 (OR = 0.65, 95% = 0.258, 1.036), or
35-39 (OR =0.37, 95% = 0.071, 0.679) are more likely to ever test for HIV. This
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means that there is an increase chance/risk to ever test for HIV if an individual
in the Central region fall within these age categories.

In Greater Accra, all the risk factors (presented in Table 3) have no significant
effect on the status of whether an individual has ever tested for HIV except indi-
viduals aged 20 - 24. This means that those aged 20 - 24 in the Greater Accra re-
gion are more likely to ever test for HIV.

In the Volta region, having the knowledge of HIV-TB co-infection has signif-
icant effect on the status of ever tested for HIV indicating an increase in the like-
lihood (OR = 1.87, 95% = 0.298, 3.45) to ever test for HIV. There is approx-
imately (OR = 2-folds, 95% =0.434, 3.406) increase in the risk of testing for HIV
if you are a Christian and reside in the Volta region. In terms of magnitude of
risk factors effects, those aged 20 - 24 more likely (OR = 1.70, 95% = 0.589,
2.809) to ever test for HIV in the Volta region followed by 25 - 29 (OR = 1.03,
95% = 0.375, 1.686), 30 - 34 (OR = 0.88, 0.410, 1.355), and 35 - 39 (OR = 0.66,
95% = 0.264, 1.052) age groups.

In the Eastern region, secondary and higher education, age groups 20 - 24, 25
- 29, and 30 - 34 have a significant effect on whether an individual has ever
tested for HIV. This implies that those who have attained secondary (OR = 0.53,
95% = 0.139, 0.911) and higher education (OR = 0.64, 95% = 0.104, 1.169) are
more likely to ever test for HIV. For Ashanti region, higher education, age
groups 15 - 19, 20 - 24, and 25 - 29 significantly predict the status of whether an
individual ever tested for HIV.

Furthermore, our analyses by regions show that condom use anytime one has
sex, higher education, age groups 20 - 24, 25 - 29, 30 - 34, and 35 - 39 are signif-
icant risk factors of HIV testing in the Brong-Ahafo region. In terms of the
magnitude of risk factors effects, the youngest age group 20 - 24 is the highest
followed by 25 - 29, 30 - 34, and 35 - 39 age groups. These risk factors show the
increase in the likelihood of HIV testing.

For the Northern region, being aware that a person with HIV may look
healthy increases the likelihood (OR = 0.80, 95% = 0.140, 1.454) of HIV testing
and there is OR = 2-folds, 95% = 0.657, 3.644 increase for those who are rich to
ever test for HIV relative to those who are poor. Moslems in the Northern region
are more likely (OR = 1.01, 95% = 0.400, 1.615) to ever test for HIV relative to
the other religions and the younger the age group, the higher the likelihood of
testing for HIV.

The analyses revealed that type of residence (urban or rural), awareness of
HIV-TB co-infection, willingness to care for HIV person, age groups 20 - 24, 25
- 29, and 30 - 34 are the significant risk factors of HIV testing in the Upper East
region. This means that those who reside in rural areas are less likely (OR =
—1.26, 95% = —2.264, —0.253) to ever test for HIV relative to those who reside in
the urban areas. Those who are aware of HIV-TB co-infection are more likely
(OR =0.88, 95% = 0.067, 1.699) to ever test for HIV. Willingness to care for HIV
person increases the likelihood of testing for HIV and age groups 20 - 24, 25 -
29, and 30 - 34 are more likely to ever test for HIV. Knowledge that an HIV in-
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fected person may look healthy increases the likelihood of HIV testing among
people in the Upper East. Higher education (beyond secondary education) is a
significant determinant of HIV testing among residents in the Upper East region.
HIV-TB co-infection awareness, religion, age group, and willingness to care
for HIV person are the significant risk factors of HIV testing in the Upper West
region. That is, there is OR = 2.21-folds, 95% = 0.792, 3.626 increase in the like-
lihood of ever testing for HIV among individuals who are aware HIV-TB
co-infection; those who are Christians are less likely (OR = —2.52, 95% = —4.631,
—0.406) to ever test for HIV relative to those who belong to other religions; and
there is approximately OR = 4-folds, 95% = 2.074, 5.475 increase in the likelih-
ood of testing for HIV among individuals who are willing to take care of HIV
person. Individuals within the age groups 20 - 24, 25 - 29, 30 - 34, and 34 - 39 are

more likely to ever test for HIV relative to older age groups.

4. Discussions and Conclusions

In this paper, we investigated the effects of various (both motivating and dis-
couraging) risk factors on individuals’ decision to ever test for HIV. Knowing
one’s HIV/AIDS status is the first step for ensuring timely enrollment of
HIV/AIDS individuals on anti-retroviral therapy (ART). This will obviously re-
duce the spread of HIV and HIV-related mortalities. Thus, one of the objectives
to end the AIDS epidemic by 2030 may not be achievable if the majority of
HIV/AIDS persons have their HIV/AIDS statuses unknown. The target (by
2020) is to reduce new HIV infections to fewer than 500,000 globally and a re-
duction in deaths from AIDS-related illness to fewer than 500,000 globally
(which represents a 75% reduction in new infections and mortalities due to
HIV-related illness).

This study focuses on factors that influence the Ghanaian’s decision to ever
test for HIV. So in order to identify factors that influence one’s decision to ever
test for HIV, we used the 2014 Ghana Demographic and Health Survey (GDHS)
data. The GDHS data contain “ever tested for HIV” outcome variable of interest
as well as various potential determinants/risk factors of the status of the outcome
variable. Two statistical approaches, the Chi-Square test statistic and the logistic
regression model, are applied to these data.

First, we applied the Chi-Square test statistic to investigate the degree (signi-
ficance) of the association between the outcome variable and each of the various
risk factors/potential determinants of the status of the outcome variable. The
Chi-Square test statistic results revealed that religion, education, number of
wives, geographical location (urban or rural), region, age group, condom use
anytime you have sex, sex with one partner can prevent HIV, wealth index,
aware of HIV-TB co-infection, willing to care for HIV person, aware that HIV
can be transmitted during child-delivery, and aware that HIV infected person
can be healthy-looking are significantly associated with the outcome variable

and hence are potential determinants of one’s decision to ever test for HIV.
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These variables were then used in our further analyses under the logistic regres-
sion model/analysis.

Second, we applied the logistic regression model to the data in order to estab-
lish the relationship between the outcome variable (ever tested for HIV) and
various risk factors found to be significant under the Chi-Square test statistic.
This model is also used to investigate the magnitude and degree (significance) of
the effects of the various potential determinants of the status of the outcome va-
riable. After controlling for the risk factors, the logistic regression model’s re-
sults showed that there is significant increase in the chance to ever test for HIV if
an individual: 1) is aware of HIV-TB co-infection, 2) uses condom any he/she
has sex, 3) is rich, 4) has some level of education, 5) is less than 45 - 49 years old
(the younger the age group the higher the chance), 6) is willing to take care of
HIV person, and 7) is aware that HIV infected person can be healthy-looking.
There is a significant reduction in the chance to ever test for HIV with increas-
ing number wives. This seems to suggest that those who have many wives do not
care much to know their HIV/AIDS status as against those who believe that
having sex with one partner can prevent HIV. However, this increase in the
chance to ever test for HIV, if you believe that having sex with partner can pre-
vent HIV, is not statistically significant. There is an insignificant reduction in the
chance to ever test for HIV if an individual resides in a rural community. Being
aware of HIV can be transmitted during child-delivery increases the likelihood
to ever test for HIV. However, this increase is not statistically significant.

Generally, the analyses of data set by regions revealed that age is the common
risk factors/potential determinants of one’s decision to ever test for HIV. For in-
stance, in the Western, Central, Greater Accra, Volta, Eastern, Brong-Ahafo,
Upper East, and Upper West regions, age is a significant determinant of ever
tested for HIV. Education is a significant determinant of ever tested for HIV in
the Eastern, Brong-Ahafo and Upper East regions. Knowledge on HIV-TB
co-infection is a significant determinant of ever tested for HIV in the Upper
West, Upper East, and Volta regions. Religious belief is a significant determinant
of ever tested for HIV in the Upper West, Northern, and Volta regions.

Wealth index is a significant risk factor of ever tested for HIV in the Western
and Northern regions and condom use anytime an individual has sex is the only
significant determinant of ever tested for HIV in the Brong-Ahafo region. Being
aware that an HIV infected person may look healthy as well significantly in-
creases the likelihood to ever test for HIV among residents in the Northern and
Upper East region and willingness to care for HIV infected person is significant
in the Upper East and West regions. It is only in the Upper East region that geo-
graphical location (urban or rural) has a significant effect on ever tested for HIV.
The only risk factors that are not significant determinants of ever tested for HIV
(in any of the 10 regions) are the number of partners of the respondent and
awareness that HIV can be transmitted during child-delivery.

It can be observed that age is the common significant risk factors ever tested
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for HIV across the 10 regions in Ghana. We, therefore, recommend that re-
sources should be allocated for more education on these significant risk factors
in order to increase the likelihood of testing for HIV/AIDS in Ghana.
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