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Abstract: Introduction: Health Extension Program is implemented in Ethiopia since 2004 as a flagship of preventive, 

promotive, and basic curative services for poor and rural community, especially for children and mother. The purpose of this 

study is to examine the determinants and variations in health extension service utilization in Dera district, Oromia, Ethiopia. 

Methodology: Three-stage cluster sampling was used to select a random sample of 534 households from 10 kebeles of the 

district. The study used both descriptive and inferential statistics to identify the determinants of Health extension service 

utilization and variations. Result: The descriptive result revealed that out of 534 respondents, 223 (41.8%) of them utilized and 

311 (58.2) of them not utilized health extension service given at the health post and outreach level. The random intercept 

binary logistic regression analysis identified that mother's age, mother educational level, mothers' employment status, 

knowledge on Health Extension Program, being model in Health Extension Program implementation, frequency of home 

visited by Health Extension Workers, number of students in a family and perception about conduct of Health Extension 

Workers were significant determinants of Health Extension Program utilization. Conclusion: Comparison between multilevel 

models has done and random intercept binary logistic model was found to have a better fit for utilization of health extension 

program and the district health office has to work to reduce the variance and factors that affect Health Extension Program 

utilization for each kebeles of the district. 
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1. Introduction 

The Ethiopian Federal Ministry of Health launched the 

Health Extension Program (HEP), a flagship program of 

health of the Government of Ethiopia, was launched by the 

Federal Ministry of Health in 2003 with the goal of 

improving health outcomes in Ethiopia by targeting 

households and communities and implemented in 2004 [1]. 

Health extension workers (HEWs) promote health at the 

kebele (village) level by implementing 16 health service 

packages [2]. 

The HEP delivers a package of basic and essential 

promotive, preventive, and curative health services targeting 

households in a community, based on the principles of 

primary health care to improve families’ health status with 

the active participation of both households and the 

community [1]. Hence, health extension workers are posted 

to rural communities across Ethiopia, where they provide 

better and more equitable access to health services for the 

poor, women, and children in a sustainable manner [3, 4]. 

The health extension program (HEP) is an innovative 

community level component of the Essential Health Services 

Package. The primary purpose of the HEP is to improve 

access and utilization of preventive, promotive, and basic 
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curative services for poor and rural community, especially for 

children and mother in the country by creating opportunities 

to enable households to exercise, a health Practice and living 

healthy through comprehensive, interrelated, economically 

and technically feasible health interventions [4, 5]. 

Each kebele has a health post that serves 5,000 people and 

functions as an operational center for a health extension 

worker. Five health posts and a health center work in 

collaboration and for the Primary Health Care Unit (PHCU) 

that serves 25,000 people. The health post is under the 

supervision of the district health office and the kebele 

administration and receives technical and practical support 

from the nearby health center [1, 5]. However, all HEP 

services, which are given at the health post and outreach by 

health extension workers are not properly utilized in the 

country as well as in the district [6]. In addition, in the study-

area (Dera district) to the knowledge of researchers, no 

quantitative study has been carried out to quantify how the 

factors influence utilization of HEP. Hence, this study seeks 

to discover how demographic, socioeconomic and HEWs 

related variables influence community's utilization of HEP 

and statistically quantify variations in HEP utilization. 

2. Research Methodology 

2.1. Descriptions of Study Area and Population 

Dera is one of the 18 districts of the North Shewa 

Administrative Zone, which is located in Oromia Regional 

State of Ethiopia. It is 213 km far from Addis Ababa, the 

capital city of Ethiopia and bordered on the South by the 

Jamma River, which separates it from Hidabu Abote and 

Wara Jarso, on the West, North and East by the Amhara 

Region. The district is located between 12° 92' - 13° 12' N 

latitude and 34° 40' - 35° 80' E longitude and elevation from 

1798 m to 2118 m above sea level. The administrative center 

of Dera is Gundo Meskel [7]. 

The district has at total populations of 223,218 among 

these 115,442 are male and 117,778 are female [8]. The 

district has seven health centers and 34-health posts in 33 

rural kebeles and 1 semi urban kebeles. These 34 health posts 

were nesting in seven health centers [6]. 

2.2. Study Design 

A community based cross-section study was conducted on 

randomly selected women from February 10-30, 2016, who 

fulfill the two inclusion criteria. (1) Household who was 

living more than one year at the study area (2) women who 

aged 15-49 years old and has at least one child who aged less 

than five years old. 

2.3. Sampling Techniques 

The study employed multistage sampling technique to 

select the study units (women). At the first stage, 5 out of 7 

health centers (Gundo Meskel, Tuti, Harbu Meskele, Cheka 

and Racho) were selected based on their geographical 

location. At the second stage, ten kebeles were selected using 

proportion to size of health centers. The ten sampled kebeles 

(clusters) are Dembi Birjie, Kabi Gololcha and Ada'a Melke 

from Gundo Meskel HC, Gebro and Keraba from Tuti HC, 

Becho Wajitu and Makefta Jiru from Harbu Meskele HC, 

Were Gebro and Weglo Mika'el from Cheka HC and Amuma 

Gendo from Racho HC. This is based on different studies [9, 

10] suggested number of clusters for estimation and inference 

concerning multilevel regression. Lastly, at third stage 

women who satisfy the inclusion criteria were selected 

systematically. 

2.4. Sample Size Determination 

Using the previous research work proportion of the 

households who utilized HEP service (p = 0.39) [11], total 

target population size N = 10290 [6], significance level α = 

0.05, margin of error d = 0.05 and def =1.5 is a minimum 

default value of design effect for clustered data sets [12]. 

Then, the sample size computed as: 

n = 
��

����
�

 *deff                                     (1) 

Where: - n is the total sample size for clustered 

no = 
	
�

�
�

�(���)
��  = 

(�.�� )��.��∗�.��
�.���  = 365.56 = 366 

� =  366
1 + 366

10290
= 355.3 = 356 ∗ 1.5 = 534 

Then, the overall sample size of 534 women was allocated 

to each kebele using proportion to size allocation as in the 

following Table 1. 

Table 1. Proportional allocation of samples to kebele. 

Sampled kebele Target HH size Sampled HH per kebele Sampled kebele Target HH size Sampled HH per kebele 

Dembi Birjie 840 44 Becho Wajitu 732 38 

Kabi Gololcha 1486 77 Makefta Jiru 1542 80 

Ada'a Melke 1162 60 Were Gebro 746 39 

Gebro 1265 66 Weglo Mika'el 903 47 

Keraba 782 40 Amuma Gendo 830 43 

N total = 10290 Sample total = 534 

 

 
 

2.5. Study Variables 
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Response variable: is utilization of health extension 

service. If a women utilize above the 50% health extension 

packages, she is considered as utilizing health extension 

service and coded as Utilize =0, otherwise Not and coded as 

not utilize = 1. 

Independent variables: the independent variables of the 

study classified as individual and Kebele level variables. The 

variables such as Mother age, education level, employment 

status, distance to health post, frequency of home visited, 

being model in HEP, knowledge on HEP and perception of 

women about HEWs conduct classified as individual level 

where as mean year service of HEWs and kebele were 

considered as cluster (kebele) level variable. 

2.6. Methods of Data Analysis 

The statistical methods used in this study were descriptive 

statistics (barchart, percentages and mean) and inferential 

statistics (multilevel regression model). 

2.6.1. Multilevel Logistic Regression Model 

Multilevel logistic regression model used to predict a 

binary response variable from a set of independent variables 

[13]. This study examined the effect of individual and kebele 

level variables using a two-level multilevel modeling. During 

analysis, the characteristics of women (households) were 

taken as individual level (level 1), and kebeles were treated 

as level two and multilevel binary logistic regression model 

is used to model utilization of HEP. 

(i) Heterogeneity of proportion 

The basic data structure of the two-level logistic regression 

model is a collection of M groups (kebele units at level two) 

and within-group j (j =1, 2… M) a random sample of nj level-

one units (women). The outcome variable, utilization of HEP 

is dichotomous. Yij denotes the outcome variable for women 

i in Kebele j (i=1, 2… nj, j=1, 2… M). To test whether there 

are indeed systematic differences between the groups, the 

well-known chi-square test for contingency table can be 

used. The test statistic is: 

2( )2 O E

E
χ

 
 
  
 

−= ∑                                 (2) 

Where: - O is observed and E is the expected count in the 

cell of the contingency table. 

This can be written as: 

( )2
ˆ ˆ

.
12

ˆ ˆ(1 )

π π

χ
π π

−∑
==

−

N
n j j

j                   (3) 

Where: - 1
ˆ

1

n j
y ijj n j i

π = ∑
=

 is the proportion that is not 

utilizing HEP service in kebele j. and 
1

ˆ
.

11

n jM
Y ij

n ij

π = ∑∑
==

 is 

the overall proportion of women who not utilize HEP. 

This statistic (%& chi-square statistic) follows 

approximately central chi-square distribution with M-1 

degrees of freedom [9]. 

(ii) The empty model 

Empty model contains no explanatory variables at all that 

serves as a point of reference with which other models are 

compared. The empty two-level model for a dichotomous 

outcome variable refers to population of groups (level-2 

units, kebele) and specifies the probability distribution for the 

group-dependent probabilities in equation '() = *) + +() , 

without considering further explanatory variables. The empty 

level two logistic regression model is expressed by:  

logit(*)) =,� + -�)                              (4)
 

Where:-Yij is the outcome variable for individual i in-

group j, *) is the probability in-group j,  +() is individual-

dependent residual,
 

,� the population average of the 

transformed probabilities and -�) the random deviation from 

this average for group j. This model does not include a 

separate parameter for the level-one residual variance of the 

dichotomous outcome variable. It follows directly from the 

success probability Var(+()) =*)(1 − *)). The residual +() 

+() are assumed to have mean zero and variance /0
& [9]. 

(iii) The random intercept model 

The Random intercept model is used to model unobserved 

heterogeneity in the overall response 

by introducing random effects. In the random intercept 

model the intercept is the only random effect, meaning that 

the groups differ with respect to the average value of the 

response variable, but the relation between explanatory and 

response variables cannot differ between groups. The random 

intercept model expresses the log odds, i.e. the logit of 
ijP , 

as a sum of a linear function of the explanatory variables. 

That is, 
0 1 1 2 2( ) = log = ...

1

ij

ij j ij ij k kij
ij

P
logit P x x x

P
β β β β

 
+ + + + 

−  

 

0

=1

= , = 1, 2,... , = 1, 2,...

k

j h hij j

h

x i n j mβ β+∑                  (5) 

Where: ,�)
 
is assumed to vary randomly and is given by 

the sum of an average intercept ,� and group-dependent 

deviations -�) that is ,�) = ,� + -�)  as a result: 

0 0

=1

( ) =

k

ij h hij j

h

logit P x Uβ β+ +∑  

Where: 0 jβ +
=1

k

h hijh
xβ∑  is the fixed part of the model. 

The remaining 0 jU  is called the random or the stochastic part 

of the model. It is assumed that the residual 0 jU  is mutually 

independent and normally distributed with mean zero and 
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variance 2
uσ  [9]. 

(iv) The random coefficient model 

The random coefficients build up on the random intercept 

model by allowing the effects of individual level predictors 

to vary randomly across the region. In the random coefficient 

model both the intercepts and slopes are allowed to differ 

across the region. The multilevel random effect coefficients 

logistic regression model is based on linear models for the 

log odds that include random effects for groups (higher 

levels). Suppose that there are k level-one explanatory 

variables 2X ,..., kX , and consider the model where all X-

variables have varying slopes and random intercept. That is  

0 1 1 2 2( ) = log = ...
1

ij

ij j j ij j ij kj kij
ij

P
logit P x x x

P
β β β β

 
+ + + + 

−  
 (6) 

Where: j0β  = 0β  + jU0  and hjβ  = hβ  + hjU , h=1,2, k 

as a result 

0 0 1 1

=1 =1

( ) = log =
1

k k
ij

ij hj hij j j ij
ij h h

P
logit P x U U X

P
β β

 
+ + + 

−  
∑ ∑  (7) 

Where: 0β +
=1

k

hj hijh
xβ∑  is called the fixed part of the 

model and and the second part jU0 + 1 1=1

k

j ijh
U X∑  is called 

the random part of the model. Uoj, U1j,..., Ukj are assumed 

independent between groups but may be correlated within 

group. The vector Uoj, U1j,..., Ukj are independently distributed 

as a multivariate normal distribution with zero mean vector 

and variance-covariance matrix Ώ [9]. 

2.6.2. Parameter Estimation and Model Comparisons 

The most common methods for estimating multilevel 

logistic models are based on likelihood. Among the methods, 

the Marginal Quasi Likelihood or MQL and Penalized Quasi 

Likelihood or PQL are the two prevailing approximation 

procedures. Both MQL and PQL are based on Taylor series 

expansion to achieve the approximation. Based on the usage 

of the first and second term of the Taylor expansion, MQL 

and PQL are often known as first order MQL and second-

order MQL, first-order PQL and second order MQL 

respectively. After applying these quasi likelihood methods, 

the model is then estimated using iterative generalized least 

squares (IGLS) or reweighted IGLS (RIGLS). The most 

frequently used kind of approximation method used are based 

on a first-order or second-order Taylor series expansion of 

the link function [14]. Hence the study used second-order 

PQL. 

Model comparison, and selection was done using 

Loglikelyhood difference and Bayesian information criteria 

(BIC) used in the analysis. A model with a lower BIC is 

preferred over a model with a larger BIC. 

3. Results and Discussions 

3.1. Geographical Distribution of Health Extension Service 

Utilization 

A Majority of 311(58.2%) of the respondents did not 

utilize Health extension service while 223(41.8%) of them 

utilized of among the total sampled respondents. In addition 

to this, the study shows that the percentages of not utilizing 

HEP differ among the sampled kebeles of the district. The 

highest percentages of not utilizing HEP were observed in 

Dembi Birjie kebele (75.0%) followed by Makefta Jiru 

(72.5%) whereas the lowest percentages were observed in 

Were-Gebro were kebele (33.3%) and followed by Keraba 

(35.0%). (figure 1) 

 
Figure 1. Geographical distribution of HEP Utilization in Dera district. 
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3.2. Some Demographic and Socioeconomic Character vs 

Utilizations of HEP 

Respondents’ demographic and socioeconomic 

characteristics were analyzed based on their health extension 

program utilization. The highest percentages of not utilizing 

HEP (64.0% and 57.3%) were observed in the age group 25-

34 and 35-49, respectively, and the lowest percentage 

(35.8%) was observed in the age group 15-24 (Table 2). 

Based on the education level of the respondent, about 

68.8%, 40.0% and 25.9% of the respondent who had no 

education, primary education, and secondary and above 

education did not utilize HEP, respectively. In addition to 

this, the study show based on husband education level about 

62.3%, 59.5% and 46.8% of respondent whose husband had 

no education, primary education and secondary and above 

education did not utilize HEP, respectively. 

Based on family size of the respondent, about 59.4% and 

57.0% of the respondent who had less than and more than 

five family size did not utilize HEP, respectively. In addition 

to this, the study shows that about 69.8%, 64.2%, 41.9% and 

41.2% of daily laborer, farmer, Housewife and Traders did 

not utilize HEP, respectively. 

Table 2. Demographic and socioeconomic character vs utilizations of HEP. 

Variables 
Utilization of HEP 

Utilize Percent Not utilize Percent Total 

Mother age group      

15-24 43 64.2 24 35.8 67 

25-34 104 36.0 185 64.0 289 

Above 35 76 42.7 102 57.3 178 

Education of wife      

No education 114 31.2 251 68.8 365 

Primary 69 60.0 46 40.0 115 

Secondary and above 40 74.1 14 25.9 54 

Education of husband      

No education 135 40.5 198 59.5 333 

Primary 46 37.7 76 62.3 122 

Secondary and above 42 53.2 37 46.8 79 

Family size      

Less than or equal to5 115 40.6 168 59.4 283 

Greater than 5 108 43.0 143 57.0 251 

Mother's employment      

Farmer 121 35.8 217 64.2 338 

Daily labor 13 30.2 30 69.8 43 

Trade 10 58.8 7 41.2 17 

Housewife 79 58.1 57 41.9 136 

3.3. Health Extension Related Character vs Utilization of 

HEP 

Based on the respondent graduation status of a model 

family, 70.2% and 37.9% of the respondent did not graduate 

and graduate as the model not utilize HEP, respectively. In 

addition to this, the study showed that majority (71.9% of 

respondent who did not use Health post did not utilize HEP 

while 52.8% of those who use health post did not utilize HEP 

(Table 3). 

Similarly, the study showed that about 77.0%, 65.5% and 

44.4% of respondent who had bad, fair and good Attitude for 

Health extension worker did not utilize HEP, respectively. 

Likewise, based on knowledge on HEP, about 78.6% and 

46.8% of the respondent who had Unsatisfactory and 

satisfactory knowledge on HEP did not utilize HEP, 

respectively. 

Based on respondents distance to health post about 63.4% 

and 54.8% of those who were far more than and less than 5 

km from health post did not utilize HEP, respectively. 

Likewise, based on mean service year of HEWS at the health 

Post, about 57.5% and 62.0% of those who had HEWs served 

less than and more than 4year did not utilize HEP, 

respectively. 

Based on the number times the home of the household 

visited in last 12 months by the HEWs, about 73.6%, 46.9%, 

34.9% and 36.7% of the respondent whose home was Not 

visited, visited once, twice and three times by HEWs were 

did not utilize HEP, respectively. 

Table 3. Health extension character vs utilizations of HEP. 

Variables 
Utilization of HEP 

Utilize Percent Not utilize Percent Total 

Being Model family      

No 100 29.8 238 70.2 336 

Yes 123 62.1 75 37.9 198 

Use Health Post      

No 43 28.1 110 71.9 153 

Yes 180 47.2 201 52.8 381 

Altitude for HEWs      

Bad 20 23.0 67 77.0 87 

Fair 73 34.3 140 65.7 213 

Good 130 55.6 104 44.4 234 

Knowledge on HEP      

Not satisfactory 41 21.4 151 78.6 192 

Satisfactory 182 53.2 160 46.8 342 

Distance to health Post      

Less than 5km 145 45.2 176 54.8 321 

More than 5km 79 36.6 135 63.4 213 

Service year of HEWS      

Less than 4 year 188 42.5 254 57.5 442 

More than 4yaer 35 38.0 57 62.0 92 

No. times home visited      

Not visited 73 26.4 203 73.6 276 

Once 77 53.1 68 46.9 145 

Twice 54 65.1 29 34.9 83 

Three times 19 63.3 11 36.7 30 

3.4. Determinants of HEP Utilizations: A Multilevel 

Logistic Regression Analysis 

A two-level multilevel analysis was used, kebeles as the 

second-level units and women as the first level units. 

Heterogeneity of HEP utilization among women across ten 

kebeles of the Dera district assessed by using chi-square test 

and showed that significant (Pearson chi-square value = 

32.763, df = 9, P = 0.001). Thus, there is an evidence for 

heterogeneity with respect to utilization of HEP across 

kebeles and multilevel logistic regression is attempted. 

3.4.1. Comparison of Multilevel Logistic Regression Models 

The deviance difference test and DIC of the models 

showed that the random intercept model was the better model 
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as it had significant difference, and the smallest DIC value 

(531.46) compared to the empty (711.68) and random 

coefficient (537.07) models (Table 4). Hence, the random 

intercept model is a better model to fit HEP utilization. 

Table 4. Comparison between multilevel logistic regression models. 

 Deviance Difference in deviance DIC 

Empty model 704.20 
195.38** 

3.15 

711.68 

Random intercept model 508.82 531.46 

Random coefficient model 505.67 537.07 

(**, significant at 1% level of significance) 

3.4.2. Results of Multilevel Empty Logistic Regression 

Model 

On average, not utilizing HEP in all kebeles included in 

the study is 57.3% [exp (-0.2928)/1+ exp (-0.2928)/] and 

approximately the same with the descriptive result (58.2%). 

The variance of the random factor is 0.450 and significant at 

the 5% level of significance, and implies that there is 

significant variation in health extension service utilization 

among kebeles of the district with intra-kebele correlation 

ICC= 12.06% as shown in Table 5. 

Table 5. Result of multilevel empty binary logistic model. 

Utilization of HEP β S. E Z P- values 

Fixed part 

βo(constant) 0.2928 0.173 4.590 0.000** 

Random part 

/12
& (Cons/cons) 0.450 0.149 3.02 0.0025** 

DIC= 711.68 ICC = 0.1206 

(**, 1% significance level) 

3.4.3. Results of Multilevel Random Intercept Logistic 

Regression Model 

The multilevel logistic regression model in Table 6 

revealed Health Extension Service Utilization varied among 

kebeles of the district. The variance of the random term 

(kebele) is 0.183 with p-value 0.037, which is significant at 

the 5% level of significance. Between-kebele level variance 

decreased from 0.450 in empty to 0.183 random intercept 

models. The reduction of the random intercept variance is 

due to the inclusion of fixed explanatory variables. Hence, 

some of the variation in HEP utilization, between Kebeles 

explained by differences in their fixed predictor variables. 

Additionally, the intra-region correlation was 5.27%, 

implying that the percentage of variance of HEP Utilization 

could be attributable to the differences between kebeles when 

the fixed predictors are included 

The fixed part revealed that being model in HEP, mother’s 

education level, mother’s employment status, mother’s age, 

knowledge on HEP, attitude of HEWs, number of student and 

frequency of home visited by HEWs were found significant 

factors of HEP utilization in all kebeles at the 5% level of 

significance. Whereas distances to health center and mean 

service year of HEWs were not significantly affect HEP 

utilization in the district and the effects of these factors were 

interpreted in terms of odds ratio as below. 

Being a model in HEP was found significantly determine 

HEP utilization at the 5 % level of significance and the odds 

of households who were not model family in HEP was 3.27 

(OR: 3.27 CI: (1.78, 6.01)) times more likely than those who 

were model family in not utilizing HEP holding all other 

factors constant. 

Education level of mothers (no educated and primary 

education) was found significant determinants of HEP 

utilization at 5% level of significance and the odds 

households having mother's education levels of not educated 

was, 6.28 (OR: 6.28, CI: (1.85,21.26)) times more likely than 

those who had secondary and above education level in not 

utilizing HEP, keeping all other factors constant. 

The employment statuses of mothers (farmer and daily 

labor) were significantly affected HEP utilization at 5% level 

of significance. The odds of household not utilizing HEP 

based on employment status of mothers for those who were 

farmer and daily labor were, 2.00 (OR: 2.08, CI: (0.72, 1.95)) 

and 4.41 (OR:4.41, CI: (1.53,12.69)) time more likely than 

those whose jobs were housewife, respectively, holding all 

other factors constant. While the odds of not utilizing HEP 

for Traders were statistically not significant at the 5% level 

of significance. This indicates that utilizing HEP was for 

those women who were Trader and housewife were similar. 

Similarly, mother’s age group (25-34) was found 

significantly determine of HEP utilization at 5% level of 

significance and the odds of mothers in the age group 25-34 

was 1.53 (OR: 1.53, CI(0.99, 2.77)) time more likely than 

those mothers in the age group 35-49 in not utilizing HEP, 

keeping all other factors constant. While the odd of mothers 

in the age group 15-24 was not significant, that means 

utilizing HEP was the same for those mothers in the age 

group 15-24 and above 35. 

Knowledge on HEP was found significant determinants of 

HEP utilization at 5% level of significance and the odds of 

not utilizing HEP for those households who had 

unsatisfactory knowledge on HEP was 3.26 (OR: 3.26, CI: 

(1.95, 5.44)) times more likely than those who had 

satisfactory knowledge, fixing all other factors constant. 

Number of students in the family also found to 

significantly affect HEP utilization at 5% level of 

significance and the odds of not utilizing HEP was 0.75 (OR: 

0.75, CI (.58,. 97)) times less as the number of student 

increase by one, keeping other factors constant. 

Perceptions about attitude/conduct/ of HEWs (bad, fair 

attitude) were found to significantly affect HEP utilization at 

5% level of significance. The odds of households who said 

that the HEWs had bad and fair attitude (conduct) were 3.34 

(OR: 3.34, CI: (1.68, 6.64)) and 1.967 (OR: 1.96, CI: (1.11, 

3.48)) times more likely than those who had a good attitude 

in not utilizing HEP, respectively, fixing all other factors 

constant. 

Finally, the number home visited by the HEWs found to 

significantly affect HEP utilization at 5% level of 

significance and the odds of not utilizing HEP was 0.69 (OR: 

0.69, CI (0.46,.79)) times less as the number of time homes 

visited increase by one, keeping other factors constant. 
 



 American Journal of Theoretical and Applied Statistics 2019; 8(3): 85-93 91 

 

 

Table 6. Results of random intercept multilevel logistic regression model. 

Variables β S. E Z P-values OR (95% CI) 

Fixed Part      

βo (constant) -3.380 0.950 -3.558 0.000** 0.034(0.003,.219) 

Model family(Ref: yes)      

Not model in HEP 1.185 0.310 3.823 0.00** 3.270(1.781, 6.005) 

Educationwife(Ref: 2ndary& above)      

No education 1.838 0.622 2.955 0.003** 6.283(1.857, 21.266) 

Primary education 1.039 0.598 1.737 0.081 2.826(.875, 9.126) 

Mother employ(Ref: H. wife)      

Farmer 0.734 0.252 2.913 0.004** 2.083(.726, 1.950) 

Daily labor 1.485 0.539 2.755 0.008** 4.414(1.535, 12.697) 

Trader 0.174 0.798 0.218 0.832 1.190(.249, 5.686) 

Mother age(Ref: Above 35)      

15-24 -0.564 0.396 -1.424 0.132 .568(.262, 1.236) 

25-34 0.430 0.221 1.946 0.051* 1.537(.997, 2.777) 

Knowledge(Ref: Satisfactory)      

Not satisfactory 1.184 0.261 4.537 0.000** 3.267(1.959, 5.449) 

Number of student -0.280 0.131 -2.137 0.032* 0.755(.584,.977) 

Attitude of HEWs(Ref : Good)      

Bad 1.207 0.350 3.449 0.001** 3.343(1.684, 6.640) 

Fair 0.673 0.290 2.321 0.020* 1.960(1.110, 3.460) 

Times Home visited -0.495 0.134 3.808 0.000** .609(.468,.793) 

Distance to HP(< 5km)      

Greater than 5 km 0.302 0.367 .823 0.410 1.352(.659, 2.777) 

Service yr. HEWs(Ref:< 4yrs)      

Greater than 4yrs 0.696 0.417 1.669 0.095 2.001(.886,4.542) 

Random Part      

/12
& (cons/cons) 0.183 0.088 2.08 0.037*  

DIC = 531.46 ICC = 0.0527 

(*, ** significant at 5%, 1% significance, CI: confidence Interval and Ref: is reference category) 

3.5. Discussion for HEP Utilization 

The random intercept revealed that factors such as the 

mother's age, mother's educational level, mother's 

employment status, knowledge on HEP, being model in HEP 

implementation, frequency of home visited by HEWs, 

Number of students in the family and attitude about of HEWs 

had a significant effect on health extension service utilization 

at 5% significance level and discussed. 

The result revealed that being model in HEP had a 

significant effect on HEP utilization. The household whose 

family was model in implementing HEP expected to utilize 

more likely than those whose family was not model in HEP. 

The result also revealed that being model in implementing 

HEP had a highly significant effect with utilizing of HEP. 

The households who were not model in HEP had higher odds 

of not utilizing HEP than those who were model, which is in 

line with the previous studies done by [16, 17, 19] that a 

model family utilized HEP more likely than non-model 

family. 

Mothers' educational level is an important predictor of 

HEP utilization, in which HEP Utilization increase as 

mothers' education level increase. Studies showed that the 

lower maternal education level, the higher in not utilizing 

HEP. Educated mothers expected to have higher awareness 

and understanding about HEP than those who had no 

education. In this finding, the result showed that as the 

education level of mothers' increase, the odds of not utilizing 

HEP decrease, similar findings were obtained by [15, 16] as 

the education level of mothers increase, the odds of not 

utilizing HEP decrease. 

Another determinant of HEP utilization is mothers' 

employment status. The household whose mother’s 

employment status was a farmer was less likely to utilize 

HEP than those whose employment status was daily labor 

and others. In this finding, those households whose mother's 

employment status was house wife and Traders were less 

likely to not utilize HEP than those who were farmer and 

daily labor. This is consistent with the previous finding of 

[11] that mothers who were farmer and daily labor were less 

likely to utilize HEP than those who were merchant (Trader) 

and government employee. 

The result revealed that mother’s age had a significant 

effect with utilization of HEP. As mother’s ages become 

older the proportion of not utilizing HEP increase. This is 

may be younger mothers have better understanding about the 

benefits of HEP than those who were older mothers. In this 

finding, the odds of not utilizing HEP for those mothers who 

were aged 25-34 was higher relative to those who were aged 

above 35 years in not utilizing HEP, similar finding was 

obtained by [11] that mother’s age significantly affect HEP 

utilization. 

Knowledge of the community on HEP was another factor 

that affects community utilization of HEP. The household 

who had satisfactory knowledge on HEP were more likely to 

utilize HEP than those who had unsatisfactory knowledge 

because the household who had satisfactory knowledge had 
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more awareness about the importance of HEP than others. In 

this study, the household who had satisfactory knowledge, 

utilize more likely than those do who had unsatisfactory 

knowledge, similar findings were obtained by [11, 17, 18, 19] 

that those who had satisfactory knowledge utilize HEP more 

likely than those who had not satisfactory knowledge. 

However, it contradicts with [16] finding done on utilization 

of urban health extension program at Debretabor Town. 

Perception of HH about the attitude (conduct of) HEWs 

had a significant effect with utilization of HEP. The 

household who had the perception about HEWs as bad and 

fair attitude toward the community were more likely to not 

utilize HEP than those who said HEWs had a good attitude 

toward them. In this finding, the household who said that 

HWEs had poor and medium attitude were more likely to not 

utilize HEP than those who said HEWs had a good attitude 

(conduct), similar finding was obtained by [17, 19] that 

attitude and HEP utilization had a positive effect. 

Frequency of home visited by HEWs is another 

predictor of HEP utilization. The household those whose 

home visited frequently by the health extension workers 

were more likely to utilize HEP than those whose home 

was not visited by health extension workers. In this study, 

the household whose home was less frequently visited by 

health extension workers were more likely to not utilize 

HEP than those whose home visited, similar finding was 

obtained by [17, 19] that frequent home visit by HEWs 

increase HEP utilization. 

4. Conclusion and Recommendations 

4.1. Conclusion 

The purpose of this study was to investigate the utilization 

of HEP determinants and variation among kebeles of Dera 

district, Oromia, Ethiopia based on a sample of 534 

households. The study used multilevel binary logistic 

regression model to fit utilization of HEP. 

The descriptive result revealed that out of 534 respondents, 

223 (41.8%) of them utilized and 311 (58.2%) of them did 

not utilize health extension service given at the health post 

and outreach level. 

Multilevel analysis is better to model the utilization of 

health extension program as to differentiate the variation 

among kebeles of the Dera district in HEP utilization. The 

result of models comparison indicated that the random 

intercept binary logistic regression model best fits the data 

for HEP utilization. 

The results of random intercept binary logistic analysis 

identified that mother’s age, mother’s education level, 

mother's employment status, knowledge on HEP, being 

model in HEP, frequency of home visited by HEWs, number 

of students in a family, and perception about conduct of 

HEWs were significant determinants of HEP utilization. 

4.2. Recommendations 

Based on the finding of the study the following 

recommendation was forwarded. 

i. The district health officer and HEWs should work on 

the perception of the community in order to enhance 

community's Health extension service utilization. 

ii. The district health office should create-intensified 

awareness creation targeted to increase community 

understanding of Health extension service in order to 

increase utilization of health extension program of the 

community. 

iii. Education level of mothers plays an important role in 

utilizing HEP. Thus, HEWs needs to focus on 

sustaining women with no education on HEP 

implemented to raise the utilization of HEP. 

iv. The district health office should create an intensified 

training on model family to increase HEP utilization in 

the community. 

v. Utilization of HEP varies among kebeles of the district 

significantly. Thus, the district health office has to work 

to reduce the variance and focus on the risk factors of 

utilization of HEP for each kebeles separately. 

vi. A multilevel model is better to investigate effects of 

different determinants on HEP utilization and account 

variation across groups (clusters). 
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