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Abstract

Background: Globally, HIV/AIDS remains a significant public health issue particularly in Sub-Saharan Africa. Media
exposure plays a significant role in raising community knowledge about HIV. Therefore, this study aimed to
investigate the effect of media on comprehensive knowledge of HIV and its spatial distribution among
reproductive-age women in Ethiopia.

Methods: A secondary data analysis was done based on the 2016 Ethiopian Demographic and Health Surveys
(EDHS). A total weighted sample of 15,683 reproductive-age women was included for analysis. For the spatial
analysis, ArcGIS version 10.3 and SaTScan version 9.6 software were employed to explore the spatial distribution of
comprehensive knowledge of HIV/AIDS and for identifying significant hotspot areas. For associated factors, the
mixed-effect logistic regression model was fitted. Deviance and ICC were used for model comparison. In the
multivariable analysis, Adjusted Odds Ratio (AOR) with 95% Confidence Interval (CI) was reported to declare
significantly associated factors of comprehensive knowledge of HIV/AIDS.

Results: The spatial analysis revealed that the spatial distribution of comprehensive knowledge of HIV/AIDS among
reproductive-age women was significantly varied across the country. The SaTScan analysis identified significant
clusters in the entire Somali region, the eastern part of Dire Dawa and Harari regions. Being rural (AOR = 1.52,95%
CI:1.21–1.91), maternal age 25–34 years (AOR = 1.26,95% CI:1.14–1.40), aged ≥35 years (AOR = 1.20,95%CI:1.07–1.35),
being Muslim (AOR = 0.68,95% CI:0.60–0.78), being protestant (AOR = 0.83,95% CI:0.71–0.96), poorer wealth (AOR =
1.26,95%CI:1.06–1.51), middle wealth (AOR = 1.34,95%CI:1.11–1.60), richer wealth (AOR = 1.36,95% CI:1.12–1.63),
richest wealth (AOR = 1.72,95% CI:1.37–2.15), reading newspaper (AOR = 1.20,95%CI: 1.06–1.37), listening radio
(AOR = 1.24,95% CI:1.10, 1.41), covered by health insurance (AOR = 1.23,95%CI:1.01–1.51), having primary education
(AOR = 1.77,95% CI:1.57–1.99), having secondary education (AOR = 2.45,95%CI:2.10–2.86) and having higher
education (AOR = 3.04,95%CI:2.52–3.65) were significantly associated with comprehensive knowledge of HIV/AIDS.
(Continued on next page)
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Conclusion: Spatial distribution of comprehensive knowledge of HIV/AIDS among reproductive-age women was
significantly varied across the country with significant hotspot areas with poor comprehensive knowledge of HIV/
AIDS identified in the Somali region, the eastern part of Dire Dawa and Harari Regions. media exposure was a
significant predictor of comprehensive knowledge of HIV/AIDS among reproductive-age women in Ethiopia.
Therefore, the government should scale up public health programs in the hot spot areas and provide health
information using different media.
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Background
Globally, particularly in Sub-Saharan Africa (SSA), Hu-
man Immunodeficiency Virus /Acquired Immune Defi-
ciency Syndrome (HIV/AIDS) was the leading cause of
morbidity and mortality among reproductive-age women
[1]. In sub-Saharan Africa, it is estimated that 60% of
HIV/AIDS patients were reproductive-age women [2]
however, less than 30% of reproductive-age women have
comprehensive knowledge of HIV/AIDS [3]. In develop-
ing countries like Ethiopia, reproductive-age women are
highly infected by HIV/AIDS owing to the discrimin-
atory cultural, social, and economic status in society [4].
Mass media exposure (television, radio, and newspapers)
have become a significant source of raising awareness on
HIV/AIDS to the population and an effective tool for
disseminating HIV education to the group [5, 6]. Media
exposure is one of the most common and cost-effective
public health programs globally for improving public
health issues by increasing knowledge and altering
health behaviors [7]. The level of HIV/AIDS-related
knowledge among reproductive-age women has varied
across and within countries and strongly connected to
the socio-economic contexts [8].
In the last few years, SSA countries have presented

media exposure to combat HIV/AIDS to rapidly touch
the community by addressing different messages [9].
However, mass media availability and accessibility have
been speckled across different social groups [10, 11], and
it is the most powerful tool to change the health behav-
ior of the community [12]. To reduce the incidence of
HIV/AIDS among reproductive-age women, improving
comprehensive knowledge of HIV/AIDS transmission,
and smearing ways of prevention methods is a crucial
issue [13].
Despite mass media plays a significant role in reducing

the incidence of HIV/AIDS through raising comprehen-
sive knowledge towards HIV/AIDS, most of the
reproductive-age women in developing countries includ-
ing Ethiopia have poor comprehensive knowledge of
HIV/AIDS. For example, in Sub-Saharan Africa Uganda,
only 38% of reproductive-age women had a comprehen-
sive knowledge of HIV/AIDS [14]. Besides, in Ethiopia
especially in Afar, Gambella, Dire Dawa, and Somali

regions were detected poor knowledge of HIV/AIDS
among reproductive-age women [15]. However, there
are few studies conducted on the magnitude and deter-
minants of comprehensive knowledge of HIV/AIDS
among reproductive-age women in Ethiopia [16, 17],
these studies are unable to capture the spatial distribu-
tion of comprehensive knowledge of HIV/AIDS and the
effect of media exposure on the comprehensive know-
ledge of HIV/AIDS. Therefore, this study aimed to in-
vestigate the effect of mass media on comprehensive
knowledge of HIV/AIDS and its spatial distribution
among reproductive-age women in Ethiopia using spatial
and multilevel analysis. Thus, the findings of this study
could help to increase media exposure in the identified
hotspot areas where poor comprehensive knowledge of
HIV/AIDS was clustered to reduce the incidence of
HIV/AIDS among reproductive-age women in Ethiopia.

Study design, setting, and period
A community-based cross-sectional study was conducted
based on the 2016 Ethiopian Demographic and Health
Survey (EDHS) data. It was the fourth nationally represen-
tative survey conducted in Ethiopia employed with a 5-
year interval. Ethiopia is situated in the Horn of Africa. It
has 9 Regional states (Afar, Amhara, Benishangul-Gumuz,
Gambela, Harari, Oromia, Somali, Southern Nations, Na-
tionalities, and People’s Region (SNNP) and Tigray) and
two Administrative Cities (Addis Ababa and Dire-Dawa).
In Ethiopia, about 84% of the population are rural resi-
dents [18]. It is the13th in the world and 2nd in Africa’s
most populous country [19].

Sample and source of population
All reproductive-age women within 5 years preceding
the survey in Ethiopia were the source of the population
whereas all reproductive-age women in the selected enu-
meration areas within 5 years preceding the survey were
the study population. In EDHS, a stratified two-stage
cluster sampling technique was employed using the 2007
Population and Housing Census (PHC) as a sampling
frame. In the first stage, 645 Enumeration Areas (EAs)
were selected. In the second stage, on average 28 house-
holds were systematically selected. A total weighted
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sample of 15,683 reproductive-age women was included
in the study. The detailed sampling procedure is pre-
sented in the full EDHS 2016 report [20].

Measurement of variables
The dependent variables used for the study was “com-
prehensive knowledge of HIV/AIDS”, it was generated
by aggregating a series of questions which were designed
to evaluate knowledge of HIV/AIDS was based on the
question: 1) the risk of HIV/AIDS transmission can be
reduced by having sex with only one infected partner,
who has no other partners, 2) a person can reduce the
risk of getting HIV by using a condom every time they
have sex; 3) a healthy-looking person can have HIV; 4) a
person can get HIV from mosquito bites; 5) a person
can get HIV by sharing food with someone infected.
These questions were used by Millennium Developing
Goals (MDG) to measure “comprehensive knowledge of
HIV/AIDS” in this study. Then the outcome variable
was coded as 0 = “No” if women didn’t have comprehen-
sive knowledge of HIV/AIDS, and as 1 = “yes” if a
woman had Comprehensive knowledge of HIV/AIDS.
Independent variables included in this study were fre-

quency of media exposure (frequency of watching televi-
sion, listening radio, and reading newspaper, which was
defined as “not at all”, “less than once a week” and “at
least once a week”, maternal age, residence, place of de-
livery, covered by health insurance, occupation, maternal
age, religion, wealth status, and maternal education.

Data management and analysis
STATA version 14, ArcGIS version 10.6, and SaTScan
version 9.6 statistical software were used for analysis.
The DHS data was hierarchal data, there might have a
clustering effect hence women in one cluster might
share similar characteristics than women in different
clusters. Therefore we have checked the clustering effect
using the Intra-class Correlation Coefficient (ICC) and
Likelihood Ratio (LR) test. The ICC indicates that there
was a significant clustering effect that should be consid-
ered using advanced models such as mixed-effect
models. We have fitted two models such as the standard
logistic regression model and the mixed-effect logistic
regression model. Deviance, Akakie Information Criteria
(AIC), and Bayesian Information Criteria (BIC) were
used for model comparison. The mixed-effect logistic re-
gression model was the best-fitted model for the data
since it had the lowest deviance value. Both bi-variable
and multivariable mixed-effect logistic regression ana-
lyses were done. Variables with < 0.2 p-values in the bi-
variable analysis were considered for the multivariable
mixed-effect logistic regression model. Adjusted Odds
Ratio (AOR) with a 95% Confidence Interval (CI) and p-
value < 0.05 in the multivariable model were used to

declare significant association with comprehensive
knowledge of HIV/AIDS. For the determinant factors,
we used STATA version 14 statistical software using
xtmelogit, xtmrho and icc packages were used.

Spatial analysis
For the spatial analysis ArcGIS version, 10.3 and SaTS-
can version 9.6 software were used.

Spatial autocorrelation analysis
The spatial autocorrelation (Global Moran’s I) analysis is
a spatial statistics used to measure spatial autocorrel-
ation by taking the entire data set and produce a single
output value which ranges from − 1 to + 1. Moran’s I as-
sess whether the spatial distribution of comprehensive
knowledge of HIV/AIDS was dispersed, clustered, or
randomly distributed in the study area [21]. Moran’s I
values close to − 1 indicates there is dispersion, whereas
Moran’s I close to + 1 indicate there is spatial clustering
and distributed randomly if Moran’s I value is close to 0.

Hot spot analysis (Getis-OrdGi* statistic)
Getis-OrdGi* statistics were computed to measure
how spatial autocorrelation varies over the study loca-
tion by calculating GI* statistic for each area. Z-score
is computed to determine the significant hotspot and
significant cold spot areas of poor comprehensive
knowledge towards HIV/AIDS. Statistical output with
high GI* indicates “hotspot” whereas low GI* indi-
cates “cold spot” [22].

Spatial interpolation
The Kriging spatial interpolation technique was used to
predict the percentage of comprehensive knowledge to-
wards HIV/AIDS among reproductive-age women on
the un-sampled areas in the country based on observed
measurements. There are various deterministic and
geostatistical interpolation methods. Ordinary Kriging
spatial interpolation method was used for predictions of
comprehensive knowledge of HIV/AIDS in unobserved
areas of Ethiopia since it incorporates the spatial auto-
correlation and it statistically optimizes the weight [23].

Spatial scan statistical analysis
For the spatial scan statistical analysis, the Bernoulli
based model was employed to test for the presence of
statistically significant spatial clusters of poor compre-
hensive knowledge of HIV/AIDS using Kuldorff’s SaTS-
can version 9.6 software. The SaTScan uses a circular
scanning window that moves across the study area.
Women having poor comprehensive knowledge of HIV/
AIDS were taken as cases and those who have good
comprehensive knowledge of HIV/AIDS as controls to
fit the Bernoulli model. The numbers of cases in each
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location had Bernoulli distribution and the model re-
quired data for cases, controls, and geographic coordi-
nates. The default maximum spatial cluster size of < 50%
of the population was used, as an upper limit, which
allowed both small and large clusters to be detected and
ignored clusters that contained more than the maximum
limit.
For each potential cluster, a likelihood ratio test statis-

tic and the p-value were used to determine if the num-
ber of observed comprehensive knowledge of HIV/AIDS
within the potential cluster was significantly higher than
expected or not. The scanning window with maximum
likelihood was the most likely performing cluster, and
the p-value was assigned to each cluster using Monte
Carlo hypothesis testing by comparing the rank of the
maximum likelihood from the real data with the max-
imum likelihood from the random datasets. The primary
and secondary clusters were identified and assigned p-
values and ranked based on their likelihood ratio test,
based on 999 Monte Carlo replications [24].

Results
Descriptive characteristics of comprehensive knowledge
of HIV/AIDS
A total of 15,683 reproductive-age women were included
in the study, of these, 94.6% of the women in the Somali
region had a poor comprehensive knowledge of HIV/
AIDS, whereas nearly half (50.2%) of the reproductive
age women in Addis Ababa have good comprehensive
knowledge of HIV/AIDS. According to the residence,
80.6% of reproductive age women residing in a rural area
had a poor comprehensive knowledge of HIV/AIDS.
The majority (57.5%) of the women who attained a
higher level of education had a good comprehensive
knowledge of HIV/AIDS. Besides, more than three-
fourth (84.2. %) of the women from the poorest house-
hold wealth had a poor comprehensive knowledge of
HIV/AIDS (Table 1).

Media exposure status of respondents
Of the total 15,683 women, 10,485 (66.9%) have never
listened to the radio and about 2581 (16.4%) had listened
to the radio at least once a week. Regarding television,
about 11,294 (72.0%) never watching television, and
2485 (15.9%) were watching television at least once a
week (Table 2).

The proportion of comprehensive knowledge of HIV/AIDS
The proportion of good comprehensive knowledge of
HIV/AIDS among reproductive-age women in Ethiopia
was 24.8% (95% CI, 24.1, 25.5%) ranging from 5.3% in
the Somali region to 50.5% in Addis Ababa (Fig. 1).

Spatial analysis
Spatial distribution of comprehensive knowledge of HIV/
AIDS
A total of 622 clusters were included in the spatial ana-
lysis of comprehensive knowledge of HIV/AIDS. The
spatial distribution of comprehensive knowledge of HIV/
AIDS among reproductive age was significantly varied
across the country with Global Moran’s Index 0.33 (p <
0.001). The high proportion of poor comprehensive
knowledge of HIV/AIDS (the red color) was aggregated
in the northeast and southwest Somali, Dire Dawa and
Harari, south and northwest part of Afar, West Gam-
bela, Benishangul Gumuz, and East and North part of
SNNP regions. Whereas the low proportion of poor
comprehensive knowledge of HIV/AIDS (yellow color)
has occurred in central Tigray, Addis Ababa, and North-
East part of Amhara regions (Fig. 2).

Hot spot analysis of comprehensive knowledge of HIV/AIDS
In the hot spot analysis, the significant hot spot areas of
poor comprehensive knowledge of HIV/AIDS were
found in northeast Somali, southwest Afar, southwest
Benishangul Gumuz, and northwest Gambela regions
(P < 0.01). Whereas the significant cold spot areas of
poor comprehensive knowledge of HIV/AIDS were iden-
tified in central Tigray, Addis Ababa, northeast Amhara,
and east SNNP regions (Fig. 3).

Interpolation of poor comprehensive knowledge of HIV/
AIDS
Based on Kriging interpolation, the predicted high-risk
areas of poor comprehensive knowledge of HIV/AIDS
among reproductive-age women were identified in So-
mali, southwest Afar, and west Gambela regions.
Whereas the eastern part of Addis Ababa and north Ti-
gray regions were identified as predicted low risky areas
of poor comprehensive knowledge of HIV/AIDS (Fig. 4).

Spatial sat scan analysis of poor comprehensive knowledge
HIV/AIDS
A total of 312 significant primary and secondary clusters
of poor comprehensive knowledge of HIV/AIDS were
identified. The primary clusters were located in the en-
tire Somali, the eastern part of Dire Dawa, and Harari
regions centered at 7.650693 N, 47.007920 E with a ra-
dius of 565.01 km, a relative risk (RR) of 1.28, and the
Log-Likelihood Ratio (LLR) of 105.3, at P-value< 0.001.
This showed that reproductive-age women within the
spatial window had 1.28 times more likely to have poor
comprehensive knowledge of HIV/AIDS as compared to
reproductive age women outside the spatial window
(Fig. 5) (supplementary file 1).
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Determinants of comprehensive knowledge of HIV/AIDS
Model comparison: AIC, BIC, and deviance (−2LL) were
used for model comparison, and the mixed effect logistic
regression model was the best-fitted model because of
the smallest value of deviance (Table 3). Furthermore,
the ICC value was 0.17 (95% CI: 0.16, 0.20) and the Log-
likelihood ratio test was (chibar2 < 0.001) which in-
formed us of the mixed effect logistic regression model
(GLMM) the best-fitted model over the basic model.
In the multivariable mixed-effect logistic regression;

maternal education, maternal age, wealth status, occupa-
tional status, media exposure, residence, religion, and
health issuance coverage were significantly associated
with the comprehensive knowledge of HIV/AIDS.
Women residing in the rural area were 1.52 (AOR =

1.52, 95% CI: 1.21, 1.91) times higher odds of having
good comprehensive knowledge of HIV/AIDS compared
to urban women. The odds of having good comprehen-
sive knowledge of HIV/AIDS among women aged 25–
34 years and ≥ 35 years were 1.26 (AOR = 1.26, 95%CI:
1.14, 1.40) and 1.20 (AOR = 1.20, 95%CI: 1.07, 1.35)
times higher than women aged 15–24 years respectively.
The odds of having comprehensive knowledge of HIV/
AIDS among Muslim and protestant religious followers
were decreased by 32% (AOR = 0.68, 95% CI: 0.60, 0.70)
and 17% (AOR = 0.83, 95% CI: 0.71, 0.96) than orthodox
Christian followers respectively. Women in the poorer,

Table 1 Background characteristics of respondents (N = 15,683)

Variable Comprehensive knowledge of HIV/AIDS

Yes (%) No (%)

Region

Tigray 31.2 68.8

Afar 14.7 85.4

Amhara 27.3 72.7

Oromia 23.1 76.9

Somali 5.3 94.6

Benishangul 17.6 82.4

SNNPR 19.0 81.0

Gambella 25.6 74.4

Harari 22.8 77.2

Addis Ababa 50.5 49.5

Diredawa 23.9 76.1

Residence

Rural 19.4 80.6

Urban 43.8 56.2

Maternal age

15–24 27.1 72.9

25–34 24.6 75.4

≥ 35 21.7 78.3

Respondent working

No 21.6 78.4

Yes 28.0 72.0

Religion

Orthodox 30.3 69.7

Muslim 20.4 79.6

Catholic 7.7 92.3

Protestant 21.7 78.3

Traditional 15.3 84.7

Wealth status

Poorest 15.8 84.2

Poorer 18.1 81.9

Middle 19.2 80.8

Richer 21.8 78.2

Richest 41.3 58.7

Maternal Education

No education 16.0 84.0

Primary education 25.7 74.3

Secondary education 42.6 57.4

Higher 57.5 42.5

Place of delivery

Home 24.1 75.9

Health facility 28.4 71.6

Table 1 Background characteristics of respondents (N = 15,683)
(Continued)

Variable Comprehensive knowledge of HIV/AIDS

Yes (%) No (%)

Covered by health insurance

No 24.5 75.5

Yes 29.7 70.3

Table 2 The distribution of respondent’s exposure to mass
media

Variables Frequency (%)

Frequency of listening radio

Not at all 10,485 (66.9)

Less than once a week 2617 (16.7)

At least once a week 2581 (16.4)

Frequency of watching television

Not at all 11,294 (72.0)

Less than once a week 1904 (12.1)

At least once a week 2485 (15.9)

Frequency of reading newspaper/ magazines

Not at all 13,548 (86.4)

Less than once a week 1516 (9.7)

At least once a week 619 (3.9)
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Fig. 1 The prevalence of comprehensive knowledge of HIV/AIDS among reproductive-age women in Ethiopia 2016 EDHS

Fig. 2 Spatial distribution of Comprehensive knowledge of HIV/AIDS among reproductive-age women in Ethiopia, 2016

Agegnehu and Tesema BMC Public Health         (2020) 20:1420 Page 6 of 12



Fig. 3 Hot spot and cold spot identifications of comprehensive knowledge of HIV/AIDS among reproductive-age women in Ethiopia, 2016

Fig. 4 kriging interpolation of poor comprehensive knowledge of HIV/AIDS among reproductive-age women in Ethiopia, 2016
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middle, richer, and richest household wealth were 1.26
(AOR = 1.26, 95%CI: 1.06, 1.51), 1.34 (AOR = 1.34,
95%CI: 1.11, 1.60), 1.36 (AOR = 1.36, 95%CI: 1.12, 1.63),
and 1.72 (AOR = 1.71, 95%CI: 1.37, 2.15) times higher
odds of having good comprehensive knowledge of HIV/
AIDS respectively compared to women in the poorest
household wealth. Women who attained primary educa-
tion, secondary, and higher education were 1.77 times
(AOR = 1.77, 95% CI: 1.47, 1.99), 2.45 times (AOR =
2.45, 95%CI: 2.10, 2.86), and 3.04 times (AOR = 3.04,
95%CI: 2.52, 3.63) higher odds of having good compre-
hensive knowledge of HIVAIDS compared to women
didn’t attain education respectively. Women who were
covered by health insurance were 1.23 (AOR = 1.23,
95%CI: 1.01, 1.51) times higher odds of having good
comprehensive knowledge of HIV/AIDS.
Those who read newspaper or magazines less than

once a week (AOR = 1.20, 95%CI: 1.06, 1.37), who lis-
tened to the radio at least once a week (AOR = 1.24,

95%CI: 1.10, 1.41), and who watched television at least
once a week (AOR = 1.32, 95%CI: 1.13, 1.54) had higher
odds of having good comprehensive knowledge of HIV/
AIDS (Table 4).

Discussion
This study aimed to investigate the effect of media ex-
posure on comprehensive knowledge of HIV/AIDS and
its spatial distribution. This study is the first in Ethiopia
that explore the spatial distribution of comprehensive
knowledge of HIV/AIDS in the country. This study has
significant public health implications for designing ef-
fective public health interventions to reduce the inci-
dence of HIV/AIDS at the national level.
In this study, the proportion of good comprehensive

knowledge of HIV/AIDS among reproductive-age
women in Ethiopia was 24.8%. There was significant
spatial variation in the spatial distribution of compre-
hensive knowledge of HIV/AIDS across the country, the
significant hotspot areas of poor comprehensive know-
ledge were identified in the northwest Somali, southwest
Afar, southwest Benishangul Gumuz, and northwest
Gambela regions. Besides the primary significant clusters
were located in Somali, the eastern part of Dire Dawa
and Harari regions. The possible justification could be

Fig. 5 Sat scan analysis of poor comprehensive knowledge of HIV/AIDS among reproductive-age women in Ethiopia, 2016. We would like to
acknowledge the Central Statistics Agency 2013 for the source of shapefiles. The map was generated by using the software Arc GIS 10.3

Table 3 Model comparison

Model comparison AIC BIC Deviance

Logistic regression model
Mixed effect logistic
regression model

15,493.95
14,981.77

15,677.8
15,173.28

15,445.95
14,931.772
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due to the difference in the distribution of maternal
health care services across regions, hence the border
areas of the country are facing health care inaccessibility
and inaccessibility of infrastructure in the border areas
of Somali, and Benishangul regions [25], therefore,
women in this area missed health education about HIV/
AIDS in the health facilities this might be the possible
explanation for the poor comprehensive knowledge of
HIV/AIDS in this areas. Besides, these areas are more of
rural residents and had poor access to mass media this
could be contributed to the poor comprehensive know-
ledge of HIV/AIDS among reproductive-age women.
Women’s education plays a great role in their economic,
socio-cultural, and political empowerment [26]. Further-
more, these regions are highly marginalized and the
community had poor access to education, and com-
monly the husband had the power to decide on the
women’s health [27]. Furthermore, evidence documented
that in the Somali region there is limited maternal health
care services accessibility a utilization [28, 29].
In the multivariable mixed-effect logistic regression

analysis; residence, religion, listening to the radio, watch-
ing television, reading the newspaper, health insurance,
maternal education, occupation status, maternal age, and
wealth status were significantly associated with good
comprehensive knowledge of HIV/AIDS among
reproductive-age women.
In this study, media exposure was significantly associ-

ated with comprehensive knowledge of HIV/AIDS
among reproductive-age women. Women who had
media exposure had higher odds of having good com-
prehensive knowledge of HIV/AIDS compared to
women who didn’t have media access. It is in line with
studies reported in China [30], Ghana [31], Nigeria [32],
and Uganda [33], this could be because mass media
(radio, television, and newspaper) are the major source
of information, and most powerful for addressing a large
group of people to change the community awareness, at-
titude and practice towards HIV/AIDS [34] this could be
the possible reason. Mass communication such as televi-
sion, radio, and newspaper increases the sexual health
knowledge of the population through delivering a re-
peated message about their methods of transmission and
mode of transmission of HIV/AIDS and warning about

Table 4 Bi-variable and Multivariable mixed-effect logistic
regression analysis of determinants of comprehensive
knowledge of HIV/AIDS among reproductive-age women in
Ethiopia from January 18 to June 27, 2016

Variables COR (95% CI) AOR (95% CI)

Residence

Urban 4.45 [3.70, 5.34] 1.52 [1.21, 1.91]**

Rural 1 1

Maternal age

15–24 1 1

25–34 1.06 [0.96, 1.16] 1.26 [1.14, 1.40]**

≥ 35 0.86 [0.78, 0.96] 1.20 [1.07, 1.35]**

Religion

Orthodox Christian 1 1

Muslim 0.52 [0.45, 0.60] 0.68 [0.60, 0.78]**

Protestant 0.77 [0.65, 0.90] 0.83 [0.71, 0.96]**

Catholic 0.57 [0.31, 1.06] 0.55 [0.29, 1.03]

Traditional/other 0.72 [0.42, 1.21] 0.98 [0.59, 1.64]

Working status

Working 1.23 [1.13, 1.35] 1.13 [1.03, 1.24]**

Not working 1 1

Wealth status

Poorest 1 1

Poorer 1.42 [1.19, 1.70] 1.26 [1.06, 1.51]**

Middle 1.65 [1.37, 1.98] 1.34 [1.11, 1.60]**

Richer 1.93 [1.60, 2.32] 1.36 [1.12, 1.63]**

Richest 4.46 [3.74, 5.33] 1.72 [1.37, 2.15]**

Place of delivery

Home 1 1

Health facility 1.12 [1.01, 1.24] 1.02 [0.92, 1.14]

Reading newspaper/ magazines

Not at all 1 1

Less than once a week 1.91 [1.70, 2.15] 1.20 [1.06, 1.37]**

At least once a week 1.86 [1.56, 2.23] 1.05 [0.87, 1.27]

Frequency of listening radio

Not at all 1 1

Less than once a week 1.45 [1.29, 1.62] 1.10 [0.98, 1.25]

At least once a week 1.83 [1.63, 2.05] 1.24 [1.10, 1.41]**

Frequency of watching TV

Not at all 1 1

Less than once a week 1.63 [1.42, 1.88] 1.01 [0.87, 1.18]

At least once a week 2.76 [2.42, 3.15] 1.32 [1.13, 1.54]**

Covered by health insurance

No 1 1

Yes 1.37 [1.11, 1.68] 1.23 [1.01, 1.51]**

Maternal education

No education 1 1

Table 4 Bi-variable and Multivariable mixed-effect logistic
regression analysis of determinants of comprehensive
knowledge of HIV/AIDS among reproductive-age women in
Ethiopia from January 18 to June 27, 2016 (Continued)

Variables COR (95% CI) AOR (95% CI)

Primary education 1.93 [1.73, 2.14] 1.77 [1.57, 1.99]**

Secondary education 3.17 [2.77, 3.62] 2.45 [2.10, 2.86]**

Higher education 4.66 [3.96, 5.49] 3.04 [2.52, 3.65]**

*p-value< 0.05 significantly associated
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the risk and complications of HIV/AIDS. The import-
ance of mass media in health promotion and disease
prevention is well documented, since both routine ex-
posure to and strategic use of mass media play a signifi-
cant role in promoting awareness, increasing knowledge,
and changing health behaviors.
Women residing in urban areas had higher odds of

having good comprehensive knowledge of HIV/AIDS
than rural residents. This was supported by the previous
study findings in South Africa [35] and Canada [36], the
possible explanation might be due to urban residents
had access to media exposure and health promotion ser-
vices relatively than that of rural residents [37].
Women from poor household wealth had lower odds

of good comprehensive knowledge of HIV/AIDS as
compared to women from rich household wealth. This
was in line with studies done in Uganda [38]. This could
be due to the reason that women from the richest
household had a high wealth status had a better standard
of living and can easily afford and access health informa-
tion from social media and other social services [39].
Women covered by health insurance had higher odds

of having good comprehensive knowledge of HIV/AIDS
as compared to those who were not covered by health
insurance. It was supported by research is done in
Vietnam [40] since health insurance plays an important
role in ensuring health equity and the aim of health in-
surance is to make counseling service, medical and re-
productive health service accessible to the community
[41]. Therefore, health insurance can increase the com-
munity’s health care service utilization [42], this could
raise the awareness of the community towards HIV/
AIDS.
Muslim and protestant religious followers had lower

odds of having good comprehensive knowledge of HIV/
AIDS as compared to Orthodox Christians’ religious fol-
lowers. This could be due to the misconceptions fol-
lowers towards HIV/AIDS prevention and their route of
transmission as well as the deeply rooted cultural beliefs
towards HIVAIDS of religion [43, 44].
Educated women had higher odds of having compre-

hensive knowledge of HIV. There are similar studies in
Bangladesh [45] and Zimbabwe [46], it suggests that the
information disseminated to promote the community
has not been clearly understood equally by women who
are not educated [47]. These suggest that we have to
provide information in a manner that is understandable
by all groups of women.
Women who had occupations had higher odds of good

comprehensive knowledge of HIV/AIDS as compared to
those who don’t have the occupation. This was sup-
ported by a study reported in Zimbabwe [46], and it sug-
gests that work enables women to have a social link with
people who have knowledge of HIV and they might have

sharing of ideas and learning each other about health
promotion activities in the working environment. Con-
sistent with a study done in Vietnam [40], and
Bangladesh [45], the likelihood of having comprehensive
knowledge of HIV among 15–24 years were lower than
women aged greater than 24 years. These show that
younger women are less concentrated to absorb infor-
mation, this could reduce their likelihood of knowing
about HIV/AIDS and older women had exposure to
health promotion services.

Strength and limitation of the study
The strength of the study was based on a weighted na-
tionally representative large dataset and was based on
the advanced model to take into account the hierarchical
structure of the data. Besides, we have done the spatial
analysis and identified significant hotspot areas where
comprehensive knowledge of HIV/AIDS is poor. Limita-
tions, as the study was a cross-sectional survey, a tem-
poral relationship cannot be inferred. Furthermore, the
SaTScan analysis unable to detect irregularly shaped
spatial clusters.
The findings of this study would contribute signifi-

cantly to design effective public health interventions in
increasing comprehensive knowledge of HIV/AIDS
through the use of mass media in the identified signifi-
cant hotspot areas of poor comprehensive knowledge of
HIV/AIDS to reduce the incidence of HIV/AIDS at the
national level. Furthermore, the spatial analysis result
plays a significant role in making priorities to implement
public health programs.

Conclusions
The spatial analysis showed that the spatial distributions
of comprehensive knowledge HIV/AIDS were signifi-
cantly varied across the country. North East Somali,
South West Afar, South West Benishangul Gumuz, and
North West Gambela region were identified as signifi-
cant hotspot areas where poor comprehensive know-
ledge of reproductive age women towards HIV/AIDS
was highly clustered. This study found that media expos-
ure was a significant predictor’s comprehensive know-
ledge of reproductive age women towards HIV/AIDS.
Additionally, maternal education, age, religion, resi-
dence, media exposure, health insurance, working status,
and wealth status were significantly associated with com-
prehensive knowledge of HIV/AIDS. Therefore, public
health interventions targeting rural residents, non-
educated women, poorest, and marginalized populations
to improve awareness about HIV/AIDS are needed to
improve their knowledge towards HIV/AIDS as well as
to reduce the incidence of HIV/AIDS.
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