
OR I G I N A L R E S E A R C H

Hierarchical Analysis of Contraceptive
Compliance Among Rural Reproductive Age
Group Women in Awi Zone, Northwest Ethiopia
Habtamu Dessie Mitiku 1, Muluken Wondemnew Lemma2, Yenework Belayneh Chekole2,
Yonatal Tarkegn Chekole3

1Department of Statistics, College of Natural and Computational Science, Injibara University, Injibara, Ethiopia; 2Department of Computer Science,
College of Natural and Computational Science, Injibara University, Injibara, Ethiopia; 3General Practitioner, Injibara General Hospital, Injibara, Ethiopia

Correspondence: Habtamu Dessie Mitiku, Email habtamudessie54@gmail.com

Background: Contraceptive compliance has become a major health concern around the globe, particularly in rural parts of Ethiopia.
Therefore, this study aimed to assess contraceptive compliance among rural women of the reproductive age group in the Awi zone,
Northwest Ethiopia.
Methods: A community-based cross-sectional study was conducted on 2341sampled rural women’s reproductive age group from Jan
to April 30; 2021G.C. Multistage random sampling was employed. A multilevel logistic regression model was used to identify the
predictors of contraceptive compliance, which allows us to account for the random component. Intra-cluster correlation coefficient
(ICC) statistics were also computed to measure the variation between clusters.
Results: Results showed that prevalence of contraceptive compliance in the selected districts of Awi zone was 17.1%. At individual
level, women’s aged 35–49 (AOR = 0.50, 95% CI 0.28, 0.90), married women’s (AOR = 8.81, 95% CI 4.62, 16.66), had 1 to 2 living
children (AOR = 1.15, 95% CI 1.06, 1.40), women’s work status hard (AOR = 5.80, 95% CI 2.85, 11.82) and moderate (AOR = 4.71,
95% CI 2.39, 9.28), long-acting (AOR = 1.84, 95% CI1.28, 2.64) and positive attitude (AOR = 2.71, 95% CI1.16, 6.33) and at
hierarchical level (group level), mass media exposure (AOR = 1.78, 95% CI 1.32, 2.41) and enforcement exposure (AOR = 1.77, 95%
CI 1.19, 2.65) were significant factors of contraceptive compliance. Moreover, results for the intra-class correlation coefficient show
that variation exists between clusters.
Conclusion: Individual-level (women’s age, married women’s, number of living children, women’s work status, type of contraceptive
method and attitude) and community-level (mass media exposure and enforcement exposure) were found to be significant factors
associated with compliance in Awi zone.
Keywords: rural women, compliance, Awi zone, multilevel analysis, adherence, contraception

Introduction
Contraception (birth control) is a mechanism for preventing pregnancy by interfering with the normal process of
ovulation, fertilization, and implantation. The prevalence of particular methods has changed slowly at the global and
regional levels. Globally in 2019, among 1.9 billion women of reproductive age (15–49 years), 1.1 billion require family
planning.1 Among these contraceptives, the prevalence of married or in-union women aged 15 to 49 years in the world is
922 million, while 47 m clients withdraw due to different reasons, and contraceptive methods most commonly used vary
widely by region.1

In particular, Africa also experiences different contraceptive methods aimed at reducing maternal mortality and
morbidity. Besides this effort, contraceptive prevalence among women married or in-union women aged 15 to 49 years is
36%, which is the lowest compared to other parts of the world.2 According to the3 study, the average number of
unpracticed women from any contraceptive methods to avoid pregnancy, while they had an interest is 40.9%. Evidence
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from the previous studies shows that the reasons for the nonuse of contraceptives were “health concerns” and “infrequent
sex,” but the prevalence of each reason varied substantially across countries.3

Sub-Saharan Africa also experienced only 17%4 and injectable were the most practiced method of contraception with
a prevalence of 9.6% among women of reproductive age1 and close to 214 million women are currently not using
a modern contraceptive method.5 Indeed, there were wide variations in the method used across countries.

Contraceptive in Ethiopia setting looks, evidence from EMDHS 2019 survey indicated that the contraceptive prevalence
among women married or in-union women aged 15 to 49 years from 2016 to 2019 is increased from 36% to 41%.6 The
country Ethiopia tried to design a strategy to succeed in the 2030 millennium development goal for reducing women’s
burden in this regard. To succeed in this effort, Ethiopia established the first family planning program in the 1960s.7

According to Ethiopian demographic and health survey 2016 report, modern methods of birth control use among married
women were different across regional states, and it ranges from a low of 1% in Somali to a high of 50% in Addis Ababa. The
survey also shows that around 47% of the wealthiest households used modern family planning, while 20% use the poorest
households. There are several studies conducted on issues related to contraceptive preference and unmet need in different
countries. For example, the report by1,6,8–11 indicates that long-acting method of family planning is better for clients
concerning safety and efficacy. Similarly, other studies on users who had hard workload,12 married,3,13 women’s job
category,10,12 number of living children6,12,14, attitude,15–18 the accessibility of mass media17,19,20, and enforcement by
others other than women approval2–4,21,22 were significantly associated with clients preferred choice of methods. This is
a clue for further investigation of the method of preference due to the above-mentioned difference. Besides, the increments
of trend of using any method of family planning by married women from 8% in 2000 to 36% in 2016 and modern method
use from 6% to 35%,21 the health center (group level) factor effects about rural clients were not researched yet. Moreover,
countries like Ethiopian people had different cultures with limited income consequently, birth control methods play
a significant role in the reduction of maternal health problems and prevention of maternal mortality.12,23 Therefore,
providing preferred methods of contraceptive for women reproductive age group is important to preventing mother
morbidity and mortality and avoiding unwanted pregnancy as well.24

Accordingly, addressing contraceptive compliance can improve the lives of rural clients. In support of the present
study, the Awi Zonal Health Bureau report showed that a large number of users had raised compliance. Health care
providers at health center level also had an effect on client’s choice. Therefore, this study is aimed to assess compliance
and its associated factors among rural reproductive age group women in Awi zone, Northwest Ethiopia.

Methods and Materials
Study Area and Setting
Awi zone has an estimated total population of 982,942 of whom 491,865 are men and 491,077 women; 970,333 or
92.97% are rural inhabitants.21 Indeed, its 2017 population estimated to 1,077,144. Awi zone is one of the ever green
places of Ethiopia, and it has a variety of tourist attraction sites like Zengena Lake and a lot of rivers. Furthermore, the
zone is known by horses. It has five governmental hospitals, 46 health centers, and 125 private clinics in the zone.25 In
addition, the zonal health bureau report showed that the estimated number of reproductive-age women is 60,860.

Study Design and Period
A community-based cross-sectional study was conducted on women in reproductive age groups from Jan to April 30,
2021, in Awi zone, Northwest Ethiopia.

Target Population
All reproductive age 15 to 49 women who used any birth control method for the last 1 year before the survey in the Awi zone.

Inclusion and Exclusion Criteria
All women of the reproductive age group residing in the Awi zone for at least the last six months were included.
However, clients who were mentally ill had a problem with hearing, and non-user mothers were excluded.
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Sampling and Sampling Procedure
Multistage sampling was performed. At the first stage, among the nine districts as a rule of thumb (25%), three districts,
namely, Ankwsha Guagusa, Chagnie and Zigem, were selected using simple random sampling. Likewise, in the second
stage, from each district, 20 subunits of administration (Kebeles) were selected randomly, and based on probability of
proportion to size was applied to fix the number of selected participants from each kebele households. Lastly, a total of
2341 (857,690 and 794) participants were selected by systematic random sampling and 2341 eligible women were
interviewed.

Study Variables
Outcome Variable
The main outcome of the study was women’s compliance with any of family planning practices, which is measured as the
response variable for the ith women which was represented by a random variable Yi, with two possible values coded as
“1” and “0”. Therefore, the response variable of the ith women Yi was measured as a dichotomous variable with possible
values Yi = 1, if the ith women had compliance experienced on any of family planning and Yi = 0 if the women had not
compliance.

Independent Variables
Since the family planning data were a hierarchical structure where women were nested within the cluster/kebele health
center, two levels of independent variables were considered. In Level 1 contained individual socio-demographic and
women reproductive history variables-related characteristics (women’s age, marital status, religion, women’s job,
women’s literacy, number of living children, family size, wealth index, women working status, plurality, abortion,
death birth, birth interval, age at first pregnancy, age at first marriage, client method of contraceptive use, method of
preference, frequency of sex, the nutritional self-assessment, knowledge of FP and women attitude) and in the Level 2
(health center level) community media exposure, enforcement exposure by a care provider or others and visited by family
planning workers within the last 12 months were considered. Therefore, individual-level variables were aggregated at the
cluster level to generate community-level variables, to see whether cluster-level variables affected compliance, and to see
whether individual-level variables affected compliance.

Measurement of Knowledge and Attitude Related Variables
Knowledge Status of Clients Related Variables
Ever heard about family planning methods, sources of information were you get about FP (health extension worker,
radio, TV, etc., if a woman will have exposure to at least one of the three, we consider it as she has media exposure),
regarding perceived side effects of using family planning, a sign of headache (persistent), weight gain, amenorrhea,
prolonged or heavy bleeding, lactation effect, fear of fewer side effects, and easily available. Those reproductive-age
women who answered ≥77% of knowledge assessing questions were considered as having good knowledge.

Attitude Status of Clients Related Variables
Respondents ever discussed family planning issues with their partners and wanted to use it in the future communication
with husband or friends on an FP, believe family planning exposes them to infertility, using family planning contradicts
their religion and culture and those women who scored ≥90% from attitude assessing questions were considered as
having favorable attitude.

Data Collection Procedure and Data Quality
A primary data source with a structured interview questionnaire method was applied. The quality of the data was
maintained through pretest and close monitoring of the data collectors and supervisors, during the study period in a field.
Furthermore, incompleteness and inconsistency of the data were checked, edited, and cleaned. The data collection
questionnaire was developed after reviewing different relevant literature. The questionnaire was first developed in the
English language and then translated to both Amharic and Agewegna (local languages) and retranslate back into English.
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A pretest was done on 5% of the total sample size at Dangla. After the pretest, necessary modifications and corrections
took place to ensure validity. The survey data was collected by trained health professionals and during data collection, for
confidentiality, any personal identifier was not used.

Statistical Analysis and Data Management
Since the birth control method data were hierarchical, ie, clients are nested within a cluster and we expect that women within
the same cluster were more similar to each other than women within the rest of the kebeles. It violates the standard regression
model assumptions, which are the independence of observations and the equal variance across cluster assumptions. This
implies the need to take into account between-cluster variability by using an advanced model.26–29 For heterogeneity of
proportion test z statistics considering the squared sample size as a weight factor were used. Therefore, a two-level mixed-
effect logistic regression model was fitted to estimate the association between individual-level and community-level variables
and the likelihood of experiencing compliance. Model comparison was done based on deviance (−2 log-likelihood) since the
models were nested. LR test and intra-cluster correlation coefficient (ICC) were computed to measure the variation between
clusters. The ICC quantifies the degree of heterogeneity of compliances between clusters (the proportion of the total observed
variation in compliances that is attributable to between-cluster variations). Four models were constructed for the multilevel
logistic regression analysis. The first model (a multilevel random intercept logistic regression model without covariates) was
the null model without any explanatory variables, to determine the extent of cluster variations in compliances. The second
model (a multilevel model with level 1 independent variables) was adjusted with individual-level variables. The third model
(a multilevel model with level 2 variables) was adjusted for community-level variables, while the fourth model was fitted
with both individual-level and community-level variables simultaneously. The final model was the best-fitted model since it
had the lowest deviance value. Variables with a p value ≤0.25 in the bivariate analysis for both individual-level and
community-level factors were fitted to the multivariable model. Adjusted OR (AOR) with 95% CI and a p value was
reported, and the analysis was done using SAS version 9.2.

Operational Definition
Kebele is the smallest administrative unit in Ethiopia and which is a part of Woreda.

Compliance: According to the World Health Organization (WHO) definition compliance is the extent to which
a person’s behavior coincides with medical or health advice and thus both continuation and correct use are required.

Results and Discussions
Results
Socio-Demographic and Maternal History Variables-Related Characteristics
In this study, 2341 reproductive age group women have participated. All distributed questionnaires were filled out
completely and consistently. This made the response rate 100%. Out of the total study subjects, (52.6%) were aged 35–49
years, (43.1%) were aged 20–34, whereas (4.3%) were found to be aged 15–19 years. Nearly 97.6% were married (lived
with their husband). Regarding religion (99.6%) of respondents was orthodox. About two-thirds (67.1%) of participants
were illiterate. The majority (83.9%) were Agriculture workers, while (12.1%) were non-agricultural and (48.7%), had
a medium wealth index. Similarly, (59.9%) of the study participants have a hard workload. The age at first marriage was
less than eighteen years (66.6%) and the age at first pregnancy was less than eighteen years (68.9%). Indeed, (95.4%) of
participants have a poor diet and almost all (99.1%) were given at single birth (Table 1). Preference for contraceptive
method use.

In this study, the most commonly preferred modern contraceptive method was short-acting birth control methods
(74.6%), the second (17.1%) was long-acting, and (8.3%) were traditional. Furthermore, in this study, the most
commonly preferred modern contraceptive method was injectable (68.8%), the second (12.4%) was pills, implants and
IUDs contributed to 8.9% of the total percentage, and other contraceptive methods contributed less than 11.94%. About
(91.5%) of respondents had got contraceptive methods according to their choice and only (8.5%) of the clients were
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Table 1 Socio-Demographic, and Maternal History-Related Variable
Characteristics of Study Participants (n = 2341)

Variables n %

Age group 15–19 100 4.3

20–34 1009 43.1

35–49 1232 52.6

Religion Orthodox 2331 99.6

Muslim 10 0.4

Others 0 0

Marital status Married 2282 97.6

Divorced 59 2.5

Wealth index of the
family

Poor 215 9.2

Medium 1139 48.7

Rich 987 42.2

Job occupation Agriculture 1964 83.9

Non

agriculture

377 16.1

Literacy Illiterate 1570 67.1

Literate 771 32.9

Family size 1–2 601 25.7

3–5 527 22.5

6 or more 1213 51.8

No of alive children No 26 1.1

1–2 644 27.5

3 or more 1671 71.4

Workload Simple 219 9.4

Moderate 720 30.8

Hard 1402 59.9

Sex per week 1 150 6.4

2 508 21.7

3–4 1500 64.1

5–7 179 7.6

Others 4 0.2

Nutritional Poor 2234 95.4

Good 107 4.6

(Continued)
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enforced to take other than their choice of contraceptive methods (Table 2). Source of information, Knowledge, and
Attitude toward contraceptive methods related characteristics.

In this study, the respondents were also asked about their knowledge of contraceptive methods. Then, a composite
index was produced by adding the six responses and a mean score was determined, and it was 3. Accordingly, (80.9%) of
the respondents knew contraceptive methods and were labeled as having good knowledge, while (19.1%) were not had
the knowledge and were labeled as not knowing. About 86.7% of the study participants obtained information about
contraceptive methods from health extension workers. Likewise, the composite index of attitude indicated in Table 3 that
(97.8%) of the clients had a positive attitude toward contraceptive methods (Table 3). Health center (Group level)
variables related characteristics.

Exposure to mass media including radio, television, magazines/newspaper, at least for one of the media, remains
below half of the study population. Only 34.4% of the women had exposure to media for 12 months preceding the survey.
Media exposure for family planning was also low with (65.6%) of mothers do not hear through radio or TVor newspaper
in the last few months before the survey at kebele level. Media exposure about family planning was poor even at group-
level. About (8.5%) of the women had exposure to enforced to take other than their choice of contraceptive methods by
health care providers (Table 4). Prevalence of contraceptives while used in family planning.

Results of this study showed that the prevalence of contraceptive compliance in selected districts of the Awi zone was
17.1%. The compliance varied significantly with different settings. For instance, the compliance was higher among those
who had a hard workload (18.8%) and higher among women who had simple workload (9.6%). Similarly, compliance by

Table 1 (Continued).

Variables n %

Age at 1st marriage <18y 1559 66.6

18–22 740 31.6

23–30 38 1.6

>30 4 0.2

Age at 1st pregnancy <18y 911 68.9

18–22 860 36.7

23–30 560 23.8

>30 10 0.4

Abortion No 2289 97.8

Yes 52 2.2

Death birth No 2241 95.7

Yes 100 4.3

Plurality Single 2321 99.1

Multiple 20 0.9

Birth interval <1y 15 0.6

1–2y 362 15.5

2–3y 1195 51.0

>3y 769 32.8
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method of contraceptive was IUD (78%), Implant (34.4%), injectable (17.0%), traditional (13.7%), and pills (7.6%)
(Table 5). Factors associated with contraceptive compliance.

A multilevel logistic regression model was used to identify the effect of contraceptive compliance on both individual and
group-level factors. As presented in the empty model, 46% of the total variance in the odds of compliance was accounted for
by between cluster variations of characteristics. The between cluster variability declined over successive models from 46% in
the empty model to 42.8% in individual-level only model, 43.7% in the group-level factors only model, and 39.7% in the
combined model. Thus, the combined model of individual-level and group-level factors were preferred for predicting
women’s compliance while using contraceptives. Individual-level determinants in the model I with only individual-level
variables were added. The result indicated that women’s age, marital status, women’s job occupation, number of living
children, workload, type of contraceptive method used, and attitude towards contraceptive use were significantly associated
variables with compliance. The ICC in model I indicated that 42.8% of the variation in compliance, while the use of
contraceptives was attributable to difference across the health centers (group-level). From PCV in Table 6, 12.3% of the
variance in compliance, while the use of contraceptives across group-level was explained by individual-level factors.

Respondents aged 35–49 years were 0.50 (AOR = 0.50, 95% CI 0.28, 0.90) times less likely to report compliance compared
to 15–19 years old andmarried respondents were 8.81 (AOR = 8.81, 95%CI 4.62, 16.66) times more likely to report compliance
to compare to not in union respondents. Respondents with one to two living children were 1.15 (AOR = 1.15, 95%CI 1.06, 1.40)

Table 2 Preference of Contraceptive Method Use-Related Characteristics of Study Participants (n = 2341)

Characteristics n %

Birth control method you are practiced Short 1746 74.6

Long 400 17.1

Traditional 195 8.3

Do you feeling good while the method you are practicing No 295 12.6

Yes 2016 87.4

Your preferred method of Family planning Short 1833 78.3

Long 317 13.5

Traditional 191 8.2

Currently which method of birth control method you are practicing IUD 91 3.9

Pills 290 12.4

Injectable 1561 66.7

Implant 117 5.0

Diaphragm 99 4.2

Traditional 183 7.8

Which method of FP is your favorite IUD 50 2.1

Pills 288 12.3

Injectable 1611 68.8

Implant 122 5.2

Diaphragm 95 4.1

Traditional 175 7.5
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Table 3 Source of Information Knowledge, and Attitude Towards Contraceptive Methods Related Characteristics

Characteristics n %

Ever heard about family planning methods No 32 1.4

Yes 2309 98.6

In which sources you get information about Family planning Health

extension

2030 86.7

Social

media

83 3.5

News

paper

6 0.3

Radio 147 6.3

Religious

education

31 1.3

Others 4 0.2

Knowledge of Family planning Had
knowledge

n(%)

Had
no knowledge

n(%)

Using family planning is exposed to pregnant while you used

birth control

No 2243 95.8 447(19.1) 1894(80.9)

Yes 98 4.2

Do you perceived side effects of using family planning No 1060 45.3

Yes 1281 54.7

Headache(persistent) is a symptoms of family planning side
effects

No 778 33.2

Yes 1563 66.8

Weight gain is a possible symptom of family side effects No 991 42.3

Yes 1350 57.7

Amenorrhea is a possible symptom of family side effects No 446 19.1

Yes 1895 80.9

Any family planning methods are available easily No 997 42.6

Yes 1344 57.4

Attitude towards family planning use Negative n(%) Positive n(%)

Using family planning contradicts with their religion and

culture

No 854 36.5 51(2.2) 2290(97.8)

Yes 1487 63.5

Believe family planning exposes to infertility No 833 35.6

Yes 1508 64.4

The available information about family planning in Awi zone
rural area sufficient

No 1204 51.4

Yes 1137 48.6

Discussing with your husband/ partner/friends while the

method you used now and in the future is good

No 565 24.1

Yes 1776 75.9
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times less likely to report compliance compared to respondents who had no living children. Surprisingly, respondents who had
three or more living children did not affect compliance. Likewise, the workload was another factor that women’s respond
compliance while using contraceptives. The odds of compliance for those women who have hard work was 5.80 (AOR = 5.80,
95% CI 2.85, 11.82) times higher than its counterpart. In other words, as workload increases from simple to hard, the odds of
compliance also increases by 5.80 times. Compared to the simple, the odds of responding compliance by women for those who
havemoderate workloadwas 4.71 (AOR= 4.71, 95%CI 2.39, 9.28) times higher and the odds of compliance for non-agricultural
in occupation was decreased by 0.4 compared to agriculture. Type of contraceptive method used was also another factor that
brings compliance by users. As women’ use contraceptives method from short to long-acting the odds of compliance were
increased by 1.84 (AOR = 1.84, 95% CI1.28, 2.64) and the odds of compliance for those who have a positive attitude was 2.71
(AOR = 2.71, 95% CI1.16, 6.33) times higher than its counterpart (Table 6).

Table 5 Prevalence of Contraceptive Compliance by Clients Work
Load and Type of Contraceptive Use

Compliance

No n (%) Yes n (%)

Prevalence of compliance 1940(82.9) 401(17.1)

Workload

Simple 198(90.4) 21(9.6)

Moderate 603(83.7) 117(16.3)

Hard 1139(81.2) 263(18.8)

Type of contraceptive method used

IUDs 11(22) 39(78)

Pills 266(92.4) 22(7.6)

Indictable 1337(83.0) 274(17.0)

Implants 80(65.6) 42(34.4)

Diaphragm 95(100) 0(0)

Traditional 151(86.3) 24(13.7)

Table 4 Description of Cluster Background Characteristics Among Reproductive Age Women in Selected Awi Zone Health Posts
(n = 2341)

Characteristics n %

Keble level (level 2) study participants characteristics

Media exposure at kebele level (Ever heard about family planning methods from radio, Tv, and magazine/
newspaper) 12 months preceding the survey. If a women will have exposure for at least one of the three we

consider as she have media exposure

No 1536 65.6

Yes 805 34.4

Exposure to enforcement on method of preference by care provider or others No 2142 91.5

Yes 199 8.5

Visited by Fb workers for last 12 months No 494 21.1

Yes 1847 78.9
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Table 6 Multilevel Logistic Regression Output for Predictor of Contraceptive Compliance Among Rural Reproductive Age Group in
Awi Zone, Northwest Ethiopia (n = 2341)

Variables Model 0 (Null) Model I Model II Model III

AOR (95% CI) Individual Level
Characteristics AOR
(95% CI)

Health Center Level
Characteristics AOR
(95% CI)

Individual and Health Center
Level Characteristics AOR
(95% CI)

Intercept 0.1(0.06, 0.16)***

Individual- level characteristics

Age group

15–19(ref.) 1.00 1.00

20–34 0.45(0.23, 0.88)* 0.52(0.26, 1.01)

35–49 0.42(0.24, 0.75)** 0.50(0.28, 0.90)*

Marital status

Not in union(ref.) 1.00 1.00

Married 7.46(3.96, 14.08)*** 8.81(4.62, 16.66)***

Workload

Simple(ref.) 1.00 1.00

Moderate 4.15(2.14, 8.05)*** 4.71(2.39, 9.28)***

Hard 6.07(3.02, 12.19)*** 5.80(2.85, 11.82)***

Job occupation

Agriculture(ref.) 1.00 1.00

Non agriculture 0.34(0.22, 0.51)*** 0.40(0.26, 0.61)***

No. alive children

No(ref.) 1.00 1.00

1–2 0.15(0.06, 0.41)*** 0.15(0.06, 0.40)***

3 or more 0.34(0.10, 1.12) 0.32(0.10, 1.04)

Family size

1–2(ref.) 1.00 1.00

3–5 0.61(0.29, 1.26) 0.58(0.28, 1.21)

6 or more 0.85(0.43, 1.66) 0.92(0.47, 1.81)

Attitude

Negative(ref.) 1.00 1.00

Positive 2.62(1.12, 6.14)** 2.71(1.16, 6.33)*

Birth control method you are practiced

Short (ref.) 1.00 1.00

Long 1.85(1.30, 2.63)** 1.84(1.28, 2.64)***

Traditional 1.12(0.69, 1.83) 0.98(0.60, 1.61)

(Continued)
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Health Center Level (Group-Level) Factors
To examine if the characteristics of the cluster affect women’s compliance, while the use of contraceptives, regardless of
women’s characteristics, we analyze group-level attributes. In Model II only group-level variables were added. Cluster
characteristics like media exposure and enforcement exposure other than their choice were the factors associated with
compliance. The ICC in this model implied that differences between health centers (group-level) account for about
43.7% of the variation in women’s compliance while using contraceptives. The PCV also showed that 9.1% of the
variation in compliance between health centers was explained by group-level characteristics. As a clustering factor,
media exposure was a strong predictor of compliance. Controlling other individual and community-level factors, hearing
information about family planning on mass media information sources in the last 12 months contributed to compliance.
Considering, health centers that had no media exposure as a reference, those health centers that had media exposure
regardless of family planning had the highest odds of 1.78 (AOR = 1.78, 95% CI 1.32, 2.41) of compliance and health
center-level enforcement exposure other than their choice increased odds 1.77 (AOR = 1.77, 95% CI 1.19, 2.65)
(Table 6).

Random Effect Measures of Variation
The results of random effects indicated that there was a statistically significant variation in the compliance across the
clusters. In other words, compliance was not similarly distributed across the clusters. The intra-cluster correlation
coefficients (ICC) revealed that 43.7% of the variation in compliance could be attributed to health center-level factors.

Table 6 (Continued).

Variables Model 0 (Null) Model I Model II Model III

AOR (95% CI) Individual Level
Characteristics AOR
(95% CI)

Health Center Level
Characteristics AOR
(95% CI)

Individual and Health Center
Level Characteristics AOR
(95% CI)

Health center-level characteristics

Media exposure at health center level

Yes (ref.) 1.00 1.00

No 1.78(1.37, 2.32)*** 1.78(1.31, 2.41)***

Exposure to enforcement on method of preference by care provider or others

No (ref.) 1.00 1.00

Yes 1.83(1.28, 2.61)*** 1.77(1.19, 2.65)**

Measures of variation

Variance (SE) 2.804(0.678)*** 2.46(0.623)*** 2.555(0.631)*** 2.168(0.566)***

PCV% Reference 12.3% 9.1% 22.7%

ICC% 46% 42.8% 43.7% 39.7%

Model fit statistics

AIC 12,257.074 12,692.203 12,354.820 12,316.529

BIC 12,562.830 12,697.954 12,360.576 12,322.279

DIC (−2Log-likelihood) 12,255.072 12,690.202 12,352.819 12,314.528

Notes: *P < 0.05, **P < 0.01, ***P < 0.001. Model 0 (Empty model) was fitted without determinant variables. Model I is adjusted for individual-level variables. Model II is
adjusted for health center -level variables. Model III is the final model adjusted for an individual- and group-level variable.
Abbreviations: SE, standard error; PCV, proportional change in variance; ICC, intra-class correlation coefficient; AIC, Akaike’s information criterion; BIC, Bayesian
information criteria; DIC, deviance information criterion.
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After adjusting for individual-level and group-level factors, there is a significant variation in compliance across clusters.
About 22.7% of compliance, while the use of contraceptives in clusters was explained in the full model. Moreover, the
ICC became decreased from 46% to 42.8%, 43.7% and 39.7%, this indicated that there was variation between clustering.
Further, this indicated that when all factors are considered, the effects of clustering are still statistically significant in the
full models. The model fit statistics also showed that the full model is better at predicting the compliance since the
smaller the better (AIC = 12316.859, BIC = 12322.279, DIC (−2log likelihood) = 12314.528) (Table 6). Also, random
slopes for the type of contraceptive model were fitted and the results showed that individual compliances were
significantly varied within kebeles with regard to the type of contraceptive use P = 0.014 (Table 7).

Discussion
This study was conducted to assess the determinants of contraceptive compliance among rural reproductive age group
women at individual and health center (group level) in the Awi zone. We found that contraceptives compliance in
selected districts of the Awi zone was clustered and affected by different individual and community-level variables and
the prevalence was 17.1%.

At the individual level, variables such as women’s age, marital status, women’s job occupation, number of living
children, workload, type of contraceptive method used, and attitude towards contraceptive use were significantly
associated with compliance. Similarly, community-level access to media exposure and enforcement exposure other
than their choice by health care providers or others was found to be a significant factor.

Results from intra-class correlation (ICC) found decreased from 46% to 42.8%, 43.7% and 39.7%. Thus, there is
clustering variability in compliance at 5%. So that the current hierarchical analysis at each stage allows us to account for
the random variations.26–29 The study also indicated that the standard error of (SE) outcomes, a measure of unexplained
cluster heterogeneity, were 0.678, 0.623, 0.631, and 0.566 in null model, model 2, model 3, and model 4, respectively.
The unexplained group-level variation in contraceptive compliance decreased to a SE of 0.566 when all variables were
added to the empty model. The model fit statistics result also showed that the full model was better for predicting the
compliance since the smaller the better (AIC = 12316.859, BIC = 12322.279, DIC (−2log likelihood)=12314.528).

Accordingly, the present study result also shows that short-acting (74.6%) was the most common type of preferred
modern contraceptive method. Furthermore, among the short-acting method used inject able (68.8%), was the most
common type of modern contraceptive used.7,21,24 A contraceptive method is an unindespansible tool for preventing and
reducing maternal mortality and morbidity, as well for children.1,6,23

Women's age had effects on compliance, during the use of contraceptives, where older women had lower odds than
young women in compliance. This effect is mainly associated with older aged women might be more experienced and
adopted the vaccine contraceptives and most probably they have more desire to limit family size, which in turn
variations. Evidence from the previous work showed that age1,4,6 affected contraceptive compliance. On the other
hand, this study is not confirmed by studies conducted on age with birth control by9 indicating age is not associated
with contraceptive compliance. A possible reason might be that the present study uses multilevel analysis approach so
that it shows its effect well.

The marital status is also significantly associated with client’s compliance. Married women were more likely to report
compliance than those not in the union. Even though there is no sufficient previous study supporting the present study,
the problem might be due to a lack of regular discussion with her spouse regarding the contraceptive method used.3,13

Table 7 Random Slope Coefficients of Clients by Type of Contraceptive Use Across Health Centers

Random Effect Covariance Estimate Std. Error Z Sig. 95% Confidence Interval

Lower Upper

Var(Intercept) 1.961 0.566 3.464 0.001 1.114 3.453

Var(type of contraceptive use) 0.353 0.172 2.050 0.040 0.136 0.919

Notes: Covariance Structure: Variance components. Subject Specification: Kebele.
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Similarly, women job occupation is a fundamental concern in proceeding use of contraceptives, and it has a strong
positive effect on user’s compliance. Indeed, users work from agriculture had more odds of compliance reports. Since,
the country Ethiopia, particularly in the study area of the Awi zone, agriculture work through labor intensively, and this
difficulty is somehow easy for others. Family feeding responsibility assignment is more tends to mothers in addition to
agriculture and they prepare food with charcoal and fetching water from far places. This burden might be more serious
than those who work with others. On the other hand, most contraceptive methods by nature require easy work and being
a nutritionist and this finding is similar to the previous work by.12,14 On the contrarily studies3,19,22 showed that working
status is not a contributing factor to compliance. The possible reason that makes the current study different might be that
in the current study participants were rural women alone and a hierarchical multilevel model effect. Likewise,
participants’ workload has a positive relationship with compliance,12,14 and having living children between 1 and 2
had lower odds of compliance than those who had no living children. In nulliparous women, the desired number of
children is unmet and the intention to bear a child is high and more likely to report compliance. As the number of
children increased, women tended to report compliance decreased as their desired number of children would be
met.6,12,14

Most importantly, the type of contraceptives had a significant contribution to compliance. This study result indicates
that women under long-acting were more likely to report compliance than short-term methods. Odds of users reporting
compliance among those who used long-acting method of contraceptives were more likely than short-term methods.
Since this study focuses on the rural part of users, it might be due to their life style. Results from previous study1,6,8–11,20

indicate that long acting method of contraceptive vaccines is better than short acting, while in the present study, it
contradicts possibly, since this study focused on rural women and they have labor intensive work status may cause to this
difference.

Individual-level attitudes toward contraceptive use were a contributing factor to compliance in the Awi zone.
A possible reason could be that the clients’ compliance was concerns regarding the attitude in religion, culture, myth,
safety, discussion with husband/partner and a lack of trust and insufficient information availability. The proportion of
compliance for those participants who had a negative (bad) attitude towards the contraceptives was more likely to report
compliance than those who had a positive (good) attitude. This might be due to the lack of sufficient information about
contraceptives in the zone Awi regard to contraceptives. In addition to this, participants were believed to contradict
religion and culture. More specifically, the more participant’s likelihood report compliance among those they were
reported yes regards to the contraceptives contradicts with their religion and culture, exposes to infertility, lack of
sufficient information, and spousal discussion and the woman’s approval of family planning were more likely to report
compliance than its counterpart. Evidence from the previous study conducted in many countries, participants were
reported vaccine hesitancy and refusal about its side effect.15–18

Community-level women's access to media and enforcement exposure were also significant group-level factors in
compliance. These factors were significant in different studies.17,19,20 The change in the variance of the random intercept
in that model suggests that the community-level factors did contribute to the variance between kebeles. The likelihood of
reported compliance among those users nested under kebeles who had mass media campaigns and community
mobilization activities as a community level were less likely to report compliance than users from kebeles who had
no mass media exposure.12 In addition, women’s approval had less likely to report contraceptive compliance while in
use.2–4,21,22

Conclusions
The prevalence of contraceptive compliance in the rural Awi zone was 17.1%. In Awi Zone, contraceptive compliance
had significant variations across the kebeles or health centers. Women’s age, married women, number of living children,
women's work status, type of contraceptive method, attitude, mass media exposure, and enforcement exposure were
a significant factor for compliance. Therefore, public health interventions on family planning that enhance the client’s
healthcare and contraceptive education in rural areas are crucial. Moreover, family planning therapeutic company shall
consider those burdens for rural clients especially those who had a hard workload.
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