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Background: Among the many worldwide health problems, HIV/AIDS has caused severe
health problems in several countries. The problem is also widely seen in Ethiopia. The general
objective of the study is to cluster HIV patients and to find out the factors that mostly affect the
prevalence of HIV within a group (cluster) and between groups (clusters) of HIV patients.
Methods: The study is made based on the 2016 Ethiopian Demographic Health Survey
(EDHS) which was collected by the Central Statistical Agency (CSA) of Ethiopia, and the
survey collected a total of 26,753 samples, of which 14,785 were women and 11,968 were
men and the age group was between 15 and 49 years for both. Binary logistic regression,
principal component analysis, cluster analysis, and ANOVA were applied to analyze the data.
Results: The result from binary logistic regression reveals that 15 factors such as ever heard of
AIDS, region, water not available for at least a day in the last 2 weeks, has a radio, family members
wash their hands, location of the source of water, everything completed to water to make it harmless
to drink, food cooked in the house/separate house/outside, has a mobile telephone, has a table, type
of place of residence, highest education level attained, current marital status, sex of household
members, and age of household members are all significant factors that affect HIV status.
Conclusion: Using these significant variables, 12 principal components are identified which
describe 78% of the variation in the data. The result of HIV patients are clustered into 3
clusters and determine the status of HIV levels. Mainly, cluster 2 accounts for 50% of HIV
patients whereas cluster 3 and 1 accounts for 40% and 10%, respectively.

Keywords: Ethiopian Demographic Health Survey; EDHS, cluster analysis, principal
component analysis, HIV patients

Background
HIV/AIDS is a worldwide public health problem.' Globally, around 37.9 million
people were living with HIV at the end of 2018 with 2.1 million people newly
diagnosed. The sub-Saharan region is the most affected place in the world with
25.6 million people living with HIV.?

Ethiopia is one of the majorly affected countries in sub-Saharan Africa, with
a huge number of people that are living with HIV/AIDS.?> HIV is a major public
health problem in developing countries.*

The spread of HIV shows remarkable differences across the population, sub-
groups, regions, and countries at the sub-national level and within sub-districts.’®

HIV/AIDS in Ethiopia is regularly categorized as “generalized” among the adult
population with heterogeneity among regions and population groups. The rural
spread appears to be comparatively epidemic but heterogeneous, with the majority
of rural areas having a comparatively low prevalence of HIV-infected people.'”

In Ethiopia around 613,000 people are living with HIV. The different prevalence
rates are significant when looking at the total number of PLHIV per region as
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population size varies from one region to another.
Seventy-four percent of PLHIV are from Ambhara,
Oromia and Addis Ababa.''

In Ethiopia, HIV is considered to be concentrated in
nine regions and two administrative towns. Eighty-six
percent of PLHIV use antiretroviral treatment.'?

The national prevalence rate of HIV/AIDS in Ethiopia
is 0.9%. This research has used clustering of HIV patients
in Ethiopia to explore relationships between HIV patients
within and between clusters. Therefore, the general objec-
tive of the study is to cluster HIV patients and to find out
the factors that affect HIV within a group (cluster) and
between groups (clusters) of HIV patients.

Method
Data Source and Study Design

The source of the data was obtained from the Ethiopian
Demographic Health Survey (EDHS) conducted in 2016.
It is a cross-sectional study design conducted from
January 18, 2016 to June 27, 2016.

Statistical Analysis
Statistical analysis was performed using the R statistical
software.

Variables

Response variable: The response variable for this study is
the HIV status of the respondents whose result is positive
or negative, which can be recorded as binary (1 = positive,
0 = negative).

Explanatory variables/factors: The explanatory vari-
ables or independent variables for this study are the demo-
graphic and socioeconomic, cultural, and lifestyle
conditions of people that might be vulnerable to HIV

infection.

Statistical Analysis
In this study, the authors used a multiple binary logistic
regression model to determine significant variables."?

Principal Component Analysis

Principal component analysis is a method for dropping the
dimensionality of such data sets, increasing interpretability
but at the same time reducing information loss.'* It
describes the correlation or variance—covariance structure
between the set of variables through a few uncorrelated
latent/hidden or new variables, each of which is a linear

combination of the original variables which can maximize
the variance accounted for."’

Cluster analysis is a technique of grouping variables
based on similarity or distance by considering the nature
of the variable or scale of measurements and the subject
matter knowledge. This is in order to make objects in
a group similar, and objects in different groups be rela-
tively different.

Results

Table 1 shows that in 414 HIV cases 291 are females and 123
are males. This indicates that the problem is severe for both
females than males in Ethiopia. From 414 HIV cases, 373
had enough information about AIDS and 41 of them did not
have enough information about AIDS. Most of the HIV
patients (350) do not make water safe to drink. And also, of
414 HIV cases, 243 of them had a table and 171 of them did
not have a table. Of 414 HIV cases, 225 were married, 84
were divorced, 60 were widowed, and 45 were never mar-
ried. The highest number of patients was found in cluster
two, which was 208 (50%), followed by cluster three which
was 165 (40%), and the least number of patients was found in
cluster one which was 41 (10%) (Table 1).

Table 2 showed that region, blood test results, cluster
numbers, source of drinking water, water not available for
at least a day in the previous two weeks, source of water,
toilet facilities, had electricity, had a radio, had a televi-
sion, had a refrigerator, material used on the floor, material
used in the walls, material used in the roof, relationship
structure, had a telephone (landline). Shared a toilet with
other households, type of cooking fuel, a place where
household members wash their hands, location of the
source for water, person fetching water, anything is done
to water to make it safe to drink, food cooked in the house/
separate building/outdoors, had a mobile telephone.
Owned land usable for agriculture, hectares of agricultural
land (1 decimal), owned livestock, herds of farm animals.
Wealth index combined, table, chair, bed with cotton/
spring mattress, electric mitad, type of residence, highest
education level attained. Current marital status, sex of
a household member, age of the household member, cur-
rent, formerly, never married. Eligibility for the female
interview, eligibility for the male interview, interviewer
that took blood for HIV testing, ever heard of AIDS and
number of sexual partners, including a spouse, in the last
12 months, are candidates for multiple binary logistic
regression analysis with (p < 0.1) (Table 2).
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Table | Frequency Distribution of HIV Patients in Ethiopian Demographic Health Survey 2016

Variable Name with Category

HIV Test Result

Percent (100%)

Negative | Positive | Total
Sex of house hold member Male 11,845 123 11,968 | 30
Female 14,494 291 18,579 | 70
Region Tigray 2941 33 2974 7.97
Afar 1766 23 1789 5.56
Amhara 3479 43 3522 10.39
Oromia 3437 23 3460 5.56
Somali 2172 2 2174 0.48
Benishangul 1959 16 1975 3.86
SNNPR 3333 12 3345 2.90
Gambela 1774 86 1860 20.77
Harari 1235 35 1270 8.45
Addis Abeba 2603 96 2699 23.19
Dire Dawa 1640 45 1685 10.87
Place of residence Urban 7880 294 8174 71
Rural 18,459 120 18,579 | 29
Current marital status Never married 8477 45 8522 Il
Married 15,947 225 16,172 | 54
Widowed 475 60 535 I5
Divorced 1440 84 1524 20
Highest education level No education/preschool 9687 92 9779 22.22
Primary 10,180 176 10,356 | 42.53
Secondary 4038 103 4141 24.87
Higher 2434 43 2477 .14
Anything done to water to make safe to drink | No 23,749 350 24,105 | 85.54
Yes 2557 56 2613 13.52
Do not know 33 2 35 0.48
Household members washed their hands Observed fixed place 1582 25 1607 6.04
Observed mobile place 13,495 275 13,770 | 66.42
Not observed: not in dwelling 10,667 102 10,769 | 24.64
Not observed not permeation to see | 103 0 103 0.00
Not observed other reason 492 12 504 3.00
Had mobile telephone No 8492 60 8552 14.49
Yes 17,847 354 18,201 | 85.50
Ever heard of AIDS No 1595 41 1636 9.90
Yes 27,744 373 25,117 | 90.10
Cluster [ 10,108 41 10,149 | 10
2 10,190 208 10,398 | 50
3 6041 165 6206 40
Total 26,339 414 26,753 | 100
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Table 2 Chi-Square Test Results of HIV Patients in Ethiopian

Demographic Health Survey 2016

Table 2 (Continued).

Variables (X’ Chi- -val

Variables (X’s) Chi- p-value ariables (X’s) ! p-value
Square
Square

Region 311.02 0.000 Had mobile telephone 60.03 0.000
Blood test result 53,506 | 0.000 Had watch 2.14 0.340
Cluster number 2366.1 0.000 Had animal-drawn cart 0.88 0.640
Source of drinking water 274.61 0.000 Had boat with a motor 1.07 0.590
Water not available for at least a day two 9.07 0.060 Had a computer 284 0.240
weeks Owned land usable for agriculture 159.49 0.000
Time to get to water source (minutes) 263.05 | 0.000 Hectares of agricultural land (I decimal) 196.74 | 0.000
Type of toilet facilities 146.62 0.000 Owned livestock, herds, or farm animals 221.88 0.000
Had electricity 237.21 0.000 Frequency of household members smoking 38 0.870
Had radio 518l 0.000 inside the house
Had television 171 0.000 Wealth index combined 242.79 0.000
Had refrigerator 5528 | 0.000 Table 65.62 | 0.000
Had bicycle 031 0.860 Chair 51.99 0.000
Had motorcycle/scooter 041 0810 Bed with cotton/spring mattress 93.49 0.000
Had car/truck 3.49 0.170 Electric mitad 74.52 0.000
Material used on floor 1894 0.000 Kerosene lamp/pleasure lamp 0.97 0.610
Material used in wall 60.86 | 0.000 Bagag 032 0.850
Material used on roof 56.17 0.000 Type of residence 324.87 0.000
Number of rooms used for sleeping 2381 0.360 Highest education level attained 52.86 0.000
Relationship structure 176.83 0.000 Current marital status 553.63 0.000
Has telephone (land-line 2891 0.000 Sex of household member 40.57 0.000
Share toilet with other households 1353 0.000 Age of household member 275.96 0.000
Type of cooking fuel 202.92 0.000 Current, formerly, never married 465.16 0.000
Place where household members washed their | 48.74 0.000 Eligibility for female interview 37.95 0.000
hands Eligibility for male interview 39.56 0.000
Location of source for water 8.28 0.080 Consent for additional test 0.6 0.960
Person fetching water 29.73 0.000 Interviewer that took blood for HIV testing 373.32 0.000
Anything done to water to make it safe to 33.79 0.000 Religion 5.95 0.920
drink

Age of first sex 86.19 0.200
Food cooked in the house/separate building/ 51.87 0.000

Ever heard of AIDS 11.59 0.020
outdoors

(Continued) Number of sexual partners, including spouse, 70.07 0.000
in the last 12 months
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Table 3 Result of the Multiple Binary Logistic Regressions of HIV Patients in Ethiopian Demographic Health Survey 2016

Coefficient Estimate Std.Error Z . Value P-value

Intercept —18.64 1123.79 —0.02 0.99

Ever heard of AIDS

Ever heard of AIDS (yes) —0.32 0.18 —1.81 0.07

No (ref)

Region

Afar 0.20 0.29 0.68 0.50

Ambhara 0.6l 0.25 2.46 0.0l

Oromia —-0.07 0.29 —0.25 0.80

Somali —2.04 0.74 -2.77 0.01

BenishangulGumuz 0.30 0.32 0.94 0.35

SNNPR —0.74 0.35 —2.09 0.04

Gambela 1.43 0.22 6.36 0.00

Harari 0.43 0.27 1.60 0.11

Addis Ababa 0.17 0.23 0.74 0.46

Dire Dawa 0.31 0.25 1.25 0.21

Tigray (ref)

Water not available for at least a day in the previous two weeks

Yes, interrupted for a full day or more 0.17 0.12 1.42 0.16

Do not know 1.08 0.45 2.38 0.02

No, not interrupted for a full day(ref)

Had electricity

Yes 0.36 0.22 1.59 0.11

No (ref)

HHad radio

Yes 0.39 0.12 335 0.00

No(ref)

Number of rooms used for sleeping 0.00 0.00 0.40 0.69

One adult 14.08 1123.79 0.0l 0.99

Two adults, opposite sex 13.61 1123.79 0.01 0.99

Two adults, same sex 13.85 1123.79 0.01 0.99

Three+ related adults 13.23 1123.79 0.01 0.99

Unrelated adults 13.37 1123.79 0.0l 0.99

No adults (ref)

(Continued)
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Table 3 (Continued).

Coefficient Estimate Std.Error Z.Value P-value
Place where household members washed their hands
Observed, mobile place 0.64 0.23 2.81 0.01
Not observed; not in dwelling 0.39 0.25 .55 0.12
Not observed, no permission to see —12.74 340.29 -0.04 0.97
Not observed other reason 1.02 0.39 2.59 0.0l
Observed fixed place(ref)
Location of source of water
In one yard/plot -3.37 1.06 -3.19 0.00
Elswhere —2.54 0.77 -3.32 0.00
In one dwelling(ref) 0
Anything done to water to make it safe to drink
Yes 0.39 0.14 2.83 0.00
Do not know —12.30 742.42 —0.02 0.99
No(ref)
Food cooked in the separate house/outside
In separate house —0.40 0.13 -3.07 0.00
Outside 0.07 0.15 0.47 0.64
Others —12.96 732.42 —0.02 0.99
In the house(ref)
Had mobile telephone
Yes 0.54 0.18 3.06 0.00
No(ref)
Owned livestock, herds, or farm animals
Yes -0.23 0.15 —-1.49 0.14
No (ref)
Wealth index combined —0.11 0.08 —1.43 0.15
Table
Yes 0.27 0.13 2.06 0.04
No (ref)
Place of residence
Rural —-1.02 0.22 —4.61 0.00
Urban (ref)
Highest education level attained

(Continued)
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Table 3 (Continued).

Coefficient Estimate Std.Error Z.Value P-value
Primary 0.60 0.15 3.99 0.00
Secondary 0.60 0.18 3.32 0.00
Higher —0.24 0.22 -1.09 0.28
Do not know 0.65 1.05 0.62 0.54
No education, preschool

Current marital status

Married 0.76 0.20 3.85 0.00
Widowed 233 0.25 9.19 0.00
Divorced 1.60 0.22 7.36 0.00
Never married (ref)

Living together (ref)

Not living together (ref)

Sex of household members

Female 0.55 0.13 427 0.00
Male (ref)

Age of household members 0.05 0.01 7.64 0.00

Multiple Binary Logistic Regression

Results

Table 3 showed that the odds of an individuals who had
heard about AIDS are 0.73 times than those individuals
who had not heard about AIDS.

The number of HIV patients in the Gambella region is
4.17 times the number of HIV positive cases in the Tigray
region and Amhara which is 1.84 times the reference
region. The problem is less in SNNPR than the reference
region by 48% and less in Somali which is 13% than the
Tigray reference region.

Binary logistic regression analysis also shows that the
odds of individuals who had a radio is 1.5 times indivi-
duals who had no radio. The source of drinking water is in
one yard/plot area is 3.4% less likely to be infected with
HIV and for those whose source of drinking water is else-
where it is 7.9% less likely to be infected with HIV than
those whose source of drinking water is in one dwelling.
The problem for those who made water safe to drink were
0.39 units lower than those who did not make water safe to
drink.

The result for food cooked in separate house/outside
indicates the chance of those who cooked their food in
a separate building is 0.40 units lower than those who
cooked their food in the house (ref). The odds of indivi-
duals who had mobile telephone are 1.7 times those who
had no mobile telephone. The result for the place of
residence indicated individuals wh lived in rural areas
had 36% fewer HIV infections than those whose place of
residence was in an urban area.

The highest education level indicates that the odds of
being an HIV positive individual with both primary and
secondary education level was 1.8 times that of those who
had no education. Current marital status indicated that the
category married, widowed, and divorced was found to be
2.1, 10.27, and 5 times that of those who never married
(ref), respectively.

The prevalence of HIV infection varies by sex. The
results indicate that the chance of females being HIV
positive was 1.7 times higher than males (Table 3).

Amount of explained variance: The first seven compo-
nents are taken (57% of the variation would be explained),
the first nine components are taken (66% of the variation
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would be explained), and the first twelve components
would be taken (78% of the variation would be explained).

Subject matter consideration: From this aspect, we
observed that the results from the analysis of six princi-
pals, the proportion of variation to explain the variable is
52%. This shows that there is around 48% of information
loss to explain the variables and 12 principal components
are more direct to interpret and easy to relate variables
(Table 4).

Principal factor one is related to place of residence.
The correlation between key variables in principal factor
one showed that there was a strong positive association
(0.81) with individuals who had electricity. There was
a good indirect correlation (—0.70) with individuals who
had their own livestock, herds, or farm animals. There was
a good positive correlation (0.58) with the wealth index
combined, and a positive correlation (0.33) with the
region. There was a positive correlation (0.40) with the
highest education level attained.

Principal factor two was related to the age of the
household. The correlations between key variables of prin-
cipal factor two suggested that there was a direct correla-
tion (0.25) with current marital status.

Principal factor three was related to the region. This
component primarily measured the regional state of HIV
patients. Principal factor four was related to the sex of
household members. There was a negative correlation
(—0.22) with the age of first sex. Principal factor five was
associated with the place where food was cooked.
Principal factor six was associated with the relationship
structure. The correlation between the key variables of this
principal factor was a good positive correlation with the
number of rooms used for sleeping. Principal factor seven
was related to individuals who had a mobile telephone.
Principal factor eight was associated to everything done to
water to make it safeto drink.

Principal factor nine was associated to the wealth index
combined. The correlation between the key variables of
principal factor nine suggests the following:

There is a good positive correlation (0.61) with indivi-
duals who had a table and also there was a positive corre-
lation (0.34) with highest education level attained and
individuals who had electricity. There was a positive cor-
relation with individuals who had a radio and individuals
who had a mobile telephone, 0.37 and 0.31 respectively.
There was a negative correlation (—0.36) with the place
where household members washed their hands.
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0.74
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0.95
0.04
0.70
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0.96
0.04
0.66

PC8
0.98
0.05
0.61

PC7
0.99
0.05
0.57

PCé
1.03
0.05
0.52

PC5
1.04
0.05
0.47

1.13

PC4
0.06
0.42

1.15

PC3
0.06
0.36

PC2
1.28
0.08
0.30

0.22
0.22

Principal components
Proportion of variance
Cumulative proportion

Standard deviation

Table 4 The Standard Deviation of Principal Components
PCI
2.14
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Table 5 Principal Value and Significant Variables from Binary Logistic Regression

Variables (X’s) MRI | MR9 | MR2 | MR7 | MR3 | MR5 | MR6 | MR4 | MRII | MR8 | MRIO | MRI2 | Fc Fu

Region 0.33 0.17 0.00 0.02 0.89 0.00 0.03 0.02 -0.03 | 0.0l 0.05 =0.11 0.94 | 0.06

Water not available 0.02 —-0.02 | 0.00 0.00 0.02 —-0.02 | —0.01 | 0.01 —-0.01 0.05 0.55 -.09 0.31 | 0.69

for at least a day in the

previous two weeks

Had electricity 0.8l 0.34 0.00 0.07 0.11 0.02 0.03 0.02 -0.03 | 0.0l -0.02 | 0.1l 0.79 | 0.21

Had radio 0.15 037 0.02 0.11 0.08 0.00 0.11 0.0l -0.02 | 0.04 -0.06 | 0.05 0.20 | 0.80

Number of rooms 0.02 0.28 0.00 0.02 0.0l 0.05 0.54 —-0.01 | 0.03 0.06 0.0l —-0.01 0.38 | 0.62

used for sleeping

Relationship structure | 0.03 0.09 —0.05 | 0.06 0.02 0.00 0.57 -0.02 | —0.19 | 0.00 -0.03 | 0.08 0.39 | 0.6l

Place where —-0.19 | —0.36 | 0.00 —-0.03 | 0.00 0.00 -0.12 | —0.02 | 0.0l —0.06 | 0.03 0.13 0.20 | 0.80

household members

washed their hands

Location of source for | 0.03 0.0l 0.00 -0.02 | 0.02 -0.02 | —0.02 | 0.02 0.00 -0.02 | -0.03 | —0.12 | 0.02 | 0.98

water

Anything done to 0.05 0.07 0.00 0.02 0.0l 0.0l 0.05 0.0l 0.00 0.63 0.05 0.06 0.41 | 0.59

water to make safe to

drink

Food cooked in the 0.05 0.02 -0.01 | 0.03 0.00 0.87 0.04 -0.03 | 0.0l 0.02 -0.04 | 0.10 0.77 | 0.23

house/separate

building/outdoors

Had mobile telephone | 0.25 031 -0.03 | 0.90 0.03 0.04 0.12 -0.02 | —0.04 | 0.03 0.00 0.11 1.00 | 0.00

Owned livestock, -0.70 | —0.16 | 0.04 -0.06 | —0.13 | —0.02 | 0.03 -0.04 | —0.04 | —0.06 | —0.04 | 0.22 0.59 | 0.4I

herds, or farm animals

Wealth index 0.58 0.69 -0.01 | 0.1l 0.06 0.07 0.07 0.00 -0.03 | -0.02 | -0.04 | 0.14 0.86 | 0.14

combined

Had table 0.18 0.6l 0.00 0.06 0.05 0.00 0.14 0.03 -0.02 | 0.0l 0.06 -0.08 | 0.45 | 0.55

Type of place of -0.87 | —0.24 | 0.00 -0.09 | 0.1l | —0.02 | —0.08 | —0.04 | 0.0l -0.03 | —0.04 | 0.08 084 | 0.16

residence

Highest education 0.40 0.34 —0.18 | 0.13 0.06 0.02 0.05 -0.19 | —0.17 | 0.07 0.00 —0.19 | 044 | 055

level attained

Current marital status | —0.02 | —0.05 | 0.25 —0.03 | —0.02 | 0.0l -0.20 | 0.13 0.57 0.00 -0.02 | 0.02 0.45 | 037

Sex of household 0.03 -0.03 | 0.1l | —0.03 | 0.02 0.03 0.02 0.76 0.18 0.00 -0.03 | 0.03 0.63 | 0.0l

member

Age of household —0.06 | 0.02 0.96 —-0.02 | 0.00 -0.01 | —0.05 | —0.09 | 0.22 0.0l -0.01 -0.02 | 099 | 0.98

member

Ever heard of AIDS 0.00 0.00 0.00 0.00 -0.01 | 0.0l 0.0l —-0.13 | 0.00 0.00 0.00 0.0l 0.02 | 0.95

Age of first sex 0.0l -0.02 | 0.00 0.00 0.0l 0.00 0.00 -0.22 | 0.0l 0.00 -0.02 | 0.02 0.05 | 0.95
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Principal factor 10 primarily measured water being una-
vailable for at least a day in the previous two weeks.
Principal factor 11 primarily measured current marital status.
The correlation between this key variable suggests there was
a positive correlation (0.22) with the age of the household
member. Principal factor 12 primarily measured owns live-
stock, herds, or farm animals (Table 5).

Cluster Analysis

Agglomerative Clustering of Variables

Start with the individual variables. Thus, there are initially
as many clusters as objects. The most similar variables are
first grouped, and these initial groups are merged accord-
ing to their similarities. Then those groups with low simi-
larity are taken as clusters. Eventually, as the similarity
decreases, all sub-groups are fused in to a single cluster.
From the above result the suggestion would be six clusters,
where two variables (had radio and age of household
member) are each forming an individual cluster. Where
the more the shorter distance of joining implies the more
clusters is similar. Most of the variables are grouped in
clusters 1 and 2, whereas variable sex of household is
removed from cluster 1 and added to cluster 5 and the
variable 'had radio' is removed from cluster 5 and added to
cluster 2 by k mean clustering.

K-Mean Clustering of Variables

It is one of the non-hierarchical cluster analyses with
a purpose of assigning elements to pre-determined clus-
ters, in a way that each item is assigned to a cluster with
the nearest mean. Based on the results, clustering by this
method almost agrees with agglomerative method, with
some exceptions, such as this method merges variable
'had radio' and splits 'sex of household' as one cluster,
but the agglomerative method merges the variable 'sex of
household' and splits the variable 'had radio' as one cluster.

Bootstrap Clustering of Variables

Bootstrap clustering suggests that the cluster with a large
p-value is highly supported by the data. Hence, the number
of cluster and element selection had to be done based on
the desired p-value. It gives a statistically significant num-
ber of clusters for the desired level of confidence. If the
number of times items are assigned together is at least at a
desired level of confidence, then this group is considered
as one cluster with the desired level of confidence, e.g., If
some groups of items are assigned together, with the
number of times being greater than or equal to 0.95 then

these groups of items are considered to be one cluster with
a 95% confidence level. The result assures the existence of
the first three clusters and the remaining three clusters (4,
5, and 6) are rejected because their confidence levels are
93%, 57%, and 85%, respectively and are less than the
95% confidence level (Table 6). To understand Table 6 see
supplementary material (Table S1).

Discussion
The analysis results showed that the odds of individuals
who had heard about AIDS are 0.73 times likely
than individuals who had not heard about AIDS. This
does not coincides with the finding of.'®

In the Amhara and Gambella regions, there are 1.84
and 4.17 times the HIV cases as compared to the Tigray
region, respectively. In Somali and SNNPR there are 0.13
and 0.48 times the HIV cases thatn in the Tigray region
(ref), respectively. The prevalence of HIV in Ethiopia is
estimated at 1.55%. This finding shows the prevalence is
reduced from the finding of.'” This indicates that the
prevalence of HIV infection varies from region to region.

The people who had a radio were 1.5 times more than
those who had no radio.'® This was the main tool used to
address people, creating awareness programs and ensuring
the people had enough
about HIV.

Where sources of drinking water is in one yard/plot

comprehensive  knowledge

area, 3.4% of people areless likely to be infected with HIV.
A source of drinking water found elsewhere means 7.9%
of people are less likely to be infected with HIV, than

Table 6 List of Variables in Each Cluster

Clusters | Agglomerative | K-Mean Bootstrap
Clustering Clustering Clustering
Method Method Method
Cluster | | HVI04,HV20IA, HVIIS, HV104,
HV241,HV235, HV230A, HV201A,
HV237,HV230A, HV241,HV237, | HV241,HV235,
HVII15 HV201A,HV235 | HV237,
HV230A,
HVII5
Cluster 2 | Hv206,HV270, HV206,HV270, | Hv206,HV270,
HV024,HV 106, SHI2I1G, HV024,HV 106,
HV243A, HV207, HV243A,
SHI21G; HV243A, SHI2IG;
HV024,HV106;
Cluster 3 | HV246,HV025; HV246,HV025; | HV246,HV025;
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e source of drinking water is in one dwelling. Those who
make water safe to drink is 0.39 units lower than those
who do not make water safe to drink.

The odds of those who cooked their food in a separate
house are 67% less likely than those who cooked their
food in their house. The odds of individuals who had
a mobile telephone are 1.7 times more than those who
had no mobile telephone.'® This shows that the problem is
higher for those who had a mobile telephone than those
who did not.

Adults who live in rural areas were 36% less likely to
be HIV positive than adults who lived in urban areas. This
indicates the problem is more severe in urban areas.'’

Regarding the educational levels of individuals who
had primary, secondary, and higher education levels were
1.82, 1.82, and 0.78 times than no education or only pre-
school level, respectively.’®?! This indicates individuals
whose education level is primary, secondary, and higher
education were most likely to be infected with HIV than
those who have no education or preschool level only.

Also the result of current marital status indicates that, the
categories married, widowed, and divorced was found to be
2.1, 10.27, and 5 times that of those who never married,
respectively.”> This result indicates that individuals who
were married, widowed, or divorced are most likely to be
infected with HIV than those individuals who never married.

Conclusions

A binary logistic regression reveals that 15 factors, such
as: ever heard of AIDS, region, water not available for at
least a day in the previous two weeks, had a radio, place
where household members washed their hands, location
of source of water, anything done to water to make it
safe to drink, food cooked in separate house/outside, had
a mobile telephone, had a table, type of residence, high-
est education level attained, current marital status, sex of
household members, and age of household members are
significant factors which affect HIV status. Using these
significant variables, 12 principal components are identi-
fied which describe 78% of the variation in the data. As
a result HIV patents are clustered into three clusters to
determine HIV status. Mainly cluster two accounts for
50% of HIV patients, whereas clusters one and three
account for 10% and 40%, respectively.
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