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Abstract

Background While screening service utilization is a proven strategy for early detection of noncommunicable
diseases, population-based health checkup service utilization is very low in Ethiopia. This study aimed to assess
the effect of health education in improving hypertension, diabetes mellitus, and cervical cancer screening service
utilization in a district around Bahir Dar City, Ethiopia in 2024.

Methods A cluster randomized controlled community trial was conducted in a district around Bahir Dar City among
214 adults in the intervention and control groups each. The intervention was health education. Trained parent-teacher
association members provided a 30 min to 1 h education for the community using the existing social structures.
Adults in the control group continue receiving the routine education through the health care system A structured
interviewer-administered questionnaire was used to collect data. MacNemar's test was used to assess the intervention
effect. Binary logistic regression was also used to assess the intervention effect after controlling confounders.

Results Overall difference in knowledge level of adults between the intervention and control groups was 34.4%
(P<0.005). This difference persists after controlling potential confounders. Respondents in the intervention group
had 2.2 times better knowledge about noncommunicable diseases compared with respondents in the control group
[AOR=2.22,95% Cl: (1.4, 3.4)]. The overall difference in utilization of screening services for targeted NCDs between
the intervention and control groups was 28.1% (P < 0.001). This difference persists after potential confounders were
controlled. Respondents in the intervention group were 4.8 times more likely to utilize screening services compared
with respondents in the control group [AOR=4.83,95% Cl: (2.7, 8.5)].
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Conclusions Health education intervention through parent-teacher association members was an effective approach
to improve screening service utilization. This study suggests to use parent-teacher association members to promote
screening service utilization through the existing social structures. The trial was registered in Clinical Trials.gov

(NCT06639412).
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Introduction

Over the past decades noncommunicable diseases
(NCDs) have accelerated into a global epidemic, leading
to more deaths than all other causes of mortality com-
bined in the world, particularly in lower- and middle-
income countries (LMICs) [1, 2]. It accounts for 78%
of all deaths, 85% of premature deaths, and 50% of dis-
abilities in LMICs [1]. The five major NCDs are cardio-
vascular diseases, cancers, chronic respiratory diseases,
diabetes, and mental illness and the five common risk
factors are tobacco use, unhealthy diets, physical inactiv-
ity, harmful use of alcohol, and air pollution [3].

The prevalence rate of NCDs ranges from 29 to 35%
in Ethiopia [4] and it incurs the country 31.3 billion birr
(US$ 1.1 billion) annually [5]. The pooled prevalence of
Diabetes Mellitus (DM) is 5% [4], hypertension (HTN)
is 28.02% [6], and cervical cancer is 18.2% [7]. Screening
care for NCDs and its’ risk factors offers an opportunity
for the people to understand their level of risk, and the
healthcare providers an opportunity to offer interven-
tions. A health screening/checkup is a medical exami-
nation or test performed to detect early signs of health
problems or diseases in individuals who may not yet have
symptoms [8].

Population health screening for high blood pressure led
to a 22% reduction of the likelihood of being hyperten-
sive four years later [9]. Whereas, delaying seeking the
right diagnosis and care can have negative consequences,
including higher mortality [10]. Considering this, in high-
income countries, health checkup is routinely conducted
as part of regular health care visits [11]. However, very
limited NCDs checkup is conducted in LMICs, which is
in striking contrast to the rapidly rising NCDs burden [9,
12]. As a result, poor and rural populations are likely to
have a high prevalence of undiagnosed risk factors [13].
As a low income country, Ethiopia falls under the same
situation where regular and voluntary checkup for NCDs
are lacking [14], with only 13.5% of eligible women uti-
lized cervical cancer screening service [15] and the
pooled prevalences of undiagnosed HTN and DM were
21% and 5.7%, respectively [16, 17].

Considering this, the primary health care units provide
screening and health education services for these NCDs
free of charge. However, health checkup service utiliza-
tion of the population remains very low in the country.
The primary determinant for low NCDs screening ser-
vice utilization is lack of knowledge about NCDs and

limited availability of screening services in the health
care system [15].This is because of low health promotion
service implementation through the primary health care
units due to priorities of other health care packages [18].

Recent evidence has shown the importance of bring-
ing non-health sectors on board for the national NCDs
response [19]. As Ethiopia has the scarce resources to
assign sufficient health care workers at the community
level [20], it is feasible and cost effective to use the exist-
ing structures at the community level to create awareness
about the health benefits of early detection of HTN, DM,
and cervical cancer. Among these, parent-teacher asso-
ciation is found to be a useful platform to promote health
checkup services utilization. Using parent-teachers asso-
ciation to give health education is a feasible and cost-
effective strategy to prevent and control NCDs.

Hence, the present study aimed to assess the effect
of health education on HTN, DM, and cervical cancer
screening service utilization among eligible adults in a
district around Bahir Dar City, Ethiopia,2024. The find-
ings of this study have significant contribution to engage
parent-teacher association members to educate the com-
munity in improving HTN, DM, and cervical cancer
screening service utilization.

Methods and materials

Study setting and period

This study was conducted in a district around Bahir Dar
City, Ethiopia from August 2023 to June 30, 2024. The
district is one of the 14 districts in West Gojjam Zone
and is located around Bahir Dar City, approximately
560 km from Addis Ababa. Total population in the dis-
trict is 110,000, of which 57,000 are women. All residents
were farmers and majority of the community could not
read and write.

The district is situated at an altitude of 1,700-2,300 m
above sea level. Approximately 1,035 mm of rain falls
on the district each year on average. The minimum and
maximum temperatures are 10 °C and 32 °C, respectively.
In this district, 21% of it is arable, 9% is pasture, 8% is for-
est or shrubland, 36% is submerged under water, and the
remaining 26% is unusable land.

The common foodstuffs cultivated in the study area
include teff, maize, millet, beans, peas, grass peas, bar-
ley, wheat, cabbage, collard greens, tomatoes, papayas,
mangoes, orange, guava, and avocados. In the district,
the most frequent livestock are goats, sheep, chickens,
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and cattle. There were nine health centers and thirty-six
health posts in the district. HTN, DM, and cervical can-
cer screening services are available at the health center
level and above. Hypertension screening service is also
available at the health post level.

Study design and population

A two-arm parallel cluster randomized controlled com-
munity trial was conducted in a district around Bahir Dar
City. Consolidated Standards of Reporting Trials (CON-
SORT) extension guideline was used for reporting the
results [21].

All residents in a district around Bahir Dar City were
the source population for both the intervention and con-
trol groups. Whereas, all residents in selected villages
in the intervention and control clusters were the study
population. Villages are subpopulations of a kebele which
is the lowest administrative unit in a district. Adults age
18years old and above were included in the study. Living
in the kebele for at least six months was the other inclu-
sion criterion. Health education was given for all resi-
dents and data were collected from apparently healthy
respondents.

Sample size determination and sampling technique

The sample size was determined by the G power 3.1.9.2
program with a power level of 85% for Fisher’s exact
test with a 5% alpha [22] since the outcome variable is
dichotomous and the expected event rates in both the
experimental and control groups are low. The expected
proportion of NCDs screening service utilization (P1)
was 34.5% [14] while P2 was 49.5%, assuming a difference
of 15% between pl and P2 after intervention [23, 24].
Since, multistage sampling technique was used, design
effect 1.5 was used to correct estimated sampling vari-
ance. After adding a 10% loss to follow up, the final sam-
ple size was 214 in the intervention and control groups
each.

A multistage sampling technique was used to select
the study participants. First, among the list of kebeles,
two Kebeles (Robit and Wondatsa) were selected using
simple random sampling technique. Kebele is the small-
est administrative unit in Ethiopia. Secondly, in the next
step, ten villages from twenty-two villages (five villages
from each kebele) were selected using simple random
sampling technique. Finally, a systematic random sam-
pling technique was applied to select sample households
after proportional to size allocation and calculating
the sampling interval, i.e. every ten™ households were
selected. A lottery-method was used to select the eligible
study participants for households with more than one eli-
gible adult.

After baseline data collection, to prevent informa-
tion contamination, Kebele was considered as a cluster
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and randomized using simple randomization (lottery
method). Robit Kebele was randomized as an interven-
tion cluster and Wondatsa Kebele as a control cluster.
Kebeles were randomized than villages to prevent infor-
mation contamination because people in villages from
the same Kebele have a high probability of meeting in the
same church, market places and other social gatherings
and discuss intervention messages. Additionally, parent-
teacher association members live in different villages in
the kebele, which increase the probability of people indif-
ferent villages to get similar message. All these increase
information contaminations. Kebeles were randomized to
avoid information contamination.

The intervention was given for all residents at the
cluster level but due to financial constraint data were
collected from the study participants selected using mul-
tistage sampling technique. Adults age 18years old and
above who lived in the Kebeles for at least six months
were included in this study.

Intervention

The intervention was health education. Contents of the
intervention were definition and types of NCD, risk fac-
tors, the need and benefits of early health checkup, and
prevention measures. The intervention was implemented
by trained parent-teacher association members. Parent-
teacher association is the existing structure composed
from parents (with some level of education), community
leaders, and teachers. They can understand health educa-
tion messages than other community members and edu-
cate the community.

The research team provided a five-day training for par-
ent-teacher association members using a training guide,
role-play, & fieldwork practices. Status update and updat-
ing training for the association members was also given
monthly for four consecutive months. Trained interven-
tion implementors educate the community using indig-
enous social networks like churches, ‘equb’, Idir’, and
‘senbetie’. ‘Equib’ is an association established by a small
group of people in order to provide substantial rotating
funding for members in order to improve their lives and
living conditions, while ‘Idir’is an association established
among neighbors or workers to raise funds that will be
used during emergencies, such as death within the mem-
bers or their family member. ‘Senbetie’: Religious gather-
ing where members meet in church weekly or on Sunday
right after the usual pray time for eating, drinking, and
feeding the destitute around the church.

Parent-teacher association members provided edu-
cation to the community for 30 min to 1 h weekly
using education guide, which is prepared in the local
language (Amharic language). The intervention was
implemented for ten months and endline data was col-
lected after ten months intervention implementation.
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Though, the intervention was provided for the commu-
nity, data were collected from sample respondents due
to cost implication of collecting data from the whole
population. One public health professional education
supervisor was assigned to supervise the intervention
implementation. The community in the control group
was received routine health education given through
the health system.

Fidelity of the intervention

Fidelity checks and other quality assurance measures
were implemented before, during, and after the imple-
mentation of the project.

Criteria were established to assess fidelity of the inter-
vention, based on the National Institutes of Health
Behavioral Change Consortium developed best practice
recommendations [25]. The criteria included checklists
to assess intervention design, training of educators, coun-
seling process, receipt of the intervention, and enactment
of skills gained from the intervention [26]. Data and par-
ticipant safety were monitored by the College of Medi-
cine and Health Sciences participant safety monitoring
board.

Data collection tools and procedures

Data were collected before and after ten months of inter-
vention implementation by interviewer-administered
questionnaires using mobile based Epicollect5 [27]. The
questionnaires were adapted from the WHO STEPwise
approach for noncommunicable diseases in developing
countries and validated based on the local context [14,
28, 29]. It included socio-demographic variables, health
checkup service utilization, knowledge and associated
factors.

Eight nurses and two nutritionists were recruited as
data collectors and supervisors, respectively. Data col-
lectors administered the questionnaires through face-
to-face interviews at the participants’ homes. Knowledge
about NCDs was assessed using 23 knowledge related
‘ves’ and ‘no’ questions. Respondents who answered cor-
rectly more than average to the questions asked were
considered as having sufficient knowledge, otherwise not.
Attitude of adults towards health checkup service utiliza-
tion was assessed using ten attitude related Likert scale
questions.

The dependent variable was screening service utili-
zation for HTN, DM, and cervical cancer. The depen-
dent variable for logistic regression was obtained by
computing the difference between baseline and end
line knowledge scores. Then, those who scored above
average were considered as having knowledge about
NCDs and utilized NCDs screening services, other-
wise not.
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Data processing and analysis

Data were imported into SPSS version 26 software from
epicollect5 for analysis. Intention to treat analysis was
used in this study. Descriptive statistics was done and
data were presented using tables and charts. Pre-and
post-intervention differences and difference in difference
in knowledge about NCDs and targeted NCDs checkup
service utilization between the intervention and control
groups was analyzed using a McNemar test. The McNe-
mar test is a non-parametric test used to analyze paired
correlated dichotomous data. Since, pre-post interven-
tion data were correlated, McNemar test was appropri-
ate to analyze difference in difference. Binary logistic
regression was also used to assess the intervention effect.
Independent variables were health education, sociode-
mographic variables (age, sex, educational status, occu-
pational status, religion, ethnicity, and family size), family
history of these diseases and having them, availability
and accessibility of health checkup services, knowledge
and peer support as predictors of screening service
utilization.

Quality assurance mechanisms

Measures were taken to maintain quality of the research
starting from designing the study to data analysis and
interpretation of the results. During design, the ques-
tionnaire was adapted from standard data collection
instruments, and it was pretested [14]. The process of
intervention implementation was properly planned. The
data collection team was trained for three days. The data
collection procedure was supervised by the supervisors
and principal investigator. The data collection team also
held a daily meeting, and feedbacks were given daily. The
education process was supervised by a supervisor. Fidel-
ity of the intervention was checked.

Ethical approval

The study was conducted in accordance with generally
accepted guidelines for use of human participants in
medical experimentation. The Institutional Review Board
of Bahir Dar University approved the study. A letter of
permission to conduct the study was obtained from the
Ambhara Regional Health Bureau, West Gojjam Zone,
and district and Kebele administrators. Informed writ-
ten consent (fingerprint for adults who couldn’t read and
write) was secured from the study participants after we
provided adequate information in local language about
the study objectives, benefits and possible risks, the right
of withdrawing from participating in this study, and con-
fidentiality related issues. Confidentiality was maintained
by excluding personal identifiers from the data collection
form and keeping the data in a locked board. The inter-
vention was registered in Trial gov.com(NCT06639412)
and the protocol was submitted as a supplementary file.
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Table 1 Baseline characteristics of adults who completed the
study in a district around Bahir Dar city, ethiopia, 2024

Variables Interven- Control P-
tion group group value
(n=191) (n=176)
Age (years)
<=30 50 36 0.359
31-60 113 108
>60 28 32
Sex
Male 68 123 <0.001
Female 96 80
Educational status
Cannot read & write 143 118 0.116
Can read & write 9 17
Primary education & above 39 41
Marital status
Married 155 147 0.444
Divorced 24 23
Widowed 12 6
Family size
<5 126 119 0.129
>5 65 57

Table 2 Characteristics of adults who did not complete the
study in a district around Bahir Dar city, ethiopia, 2024

Variables Intervention Control P-

group (n=23) group val-
(n=38) ue

Age (years)

<=30 6 4 0.630

31-60 1M 10

>60 3 5

Sex

Male 6 1 0.079

Female 14 8

Educational status

Cannot read & write 9 12 0.505

Can read & write 4 3

Primary education & above 7

Marital status

Married 19 16 0.327

Divorced/widowed 1 3

Family size

<5 10 14 0.129

>5 10 5
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Results

Baseline characteristics of adults who completed the study
Baseline sociodemographic characteristics was compared
before implementation of the intervention and there was
no difference in age, educational status, marital status,
and family size between the intervention and control
groups (Table 1).

Sociodemographic characteristics of the respondents who
did not complete the study

Sociodemographic characteristics of the respondents
who did not complete the study was similar in the inter-
vention and control groups (Table 2).

Effect of the intervention on knowledge of the respondents
about noncommunicable diseases

At the baseline, there was significant difference in level of
knowledge between the intervention and control groups.
More adults in the control group had knowledge about
NCDs compared with the intervention group (34.6% Vs
46.0%, P<0.025). Whereas, the proportion of respon-
dents who had knowledge about NCDs increased by
30.3% in the intervention group compared with their base
line knowledge (P<0.001). Knowledge of the respondents
did not show significant difference in the control group
at the end of this intervention (P=0.620). Overall differ-
ence in knowledge level between the intervention and
control group was 34.4% (P<0.005) (Table 3.). This dif-
ference persists after controlling potential confounders.
Respondents in the intervention group had 2.2 times
better knowledge about NCDs compared with respon-
dents in the control group [AOR =2.22, 95% CI: (1.4, 3.4)]
(Table 4).

Effect of the intervention on targeted NCDs screening service
utilization of adults

Before the implementation of the trial, there was no
statistically significant difference in the targeted NCDs
checkup service utilization between the two groups.
After the trial, adults in the intervention group showed
a significant improvement in the NCDs screening ser-
vice utilization compared with their practice before the
intervention. The proportion of respondents who utilized
NCDs screening services increased by 23.6% in the inter-
vention group (P<0.001). In contrast, there was no sta-
tistically significant difference in the proportion of adults

Table 3. Differences between baseline and endline knowledge about NCDs and difference of difference between the intervention
and control groups among adults in a district around Bahir Dar City, Northwest Ethiopia, 2024

Intervention group(n=191)

Control group(n=176)

Variables Baseline End line Difference
(EL-BL)
Knowledge of NCDs 0.346 0.649 0.303***

Baseline End line Difference Difference of difference
(EL-BL)
0.460 0420 -0.040 0.344%**

*** P<0.001
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Table 4 Effect of the intervention on knowledge about NCDs
among adults in a district around Bahir Dar City, Ethiopia, 2024

Variables Knowl- COR(95% AOR (95%
edge ql) qa
about
NCDs
Yes No
Health seeking intervention
Received (intervention 124 67 255(1.63.8) 2.22(1.43.4)
group)
Not received (control group) 74 102 1.00 1.00

COR= Crude odds ratio, AOR=Adjusted odds ratio, 95% Cl=95% confidence
interval

N.B: The model was controlled for baseline knowledge, age, sex, educational
level, and attitude

who utilize NCDs screening services in the control group
(P<0.229). The overall difference in utilization of NCDs
screening services between the intervention and con-
trol groups was 28.1% (P<0.001) (Table 5.). Respondents
in the intervention group were 4.8 times more likely to
utilize NCDs screening services compared with respon-
dents in the control group [AOR =4.83, 95% CI: (2.7, 8.5)]
(Table 6).

Discussion

The study participants in the intervention group had
better knowledge about NCDs compared with adults in
the control group. This result is consistent with previous
study findings in Bangladesh, Ethiopia, and Palau [30].
The positive effect of this intervention on knowledge of
the respondents could be due to the contents of the inter-
vention. The core contents of the education manual in
this intervention includes basics of NCDs, risk factors,
prevention methods, and benefits of early screening.
Moreover, the intervention was given for all family mem-
bers using the existing social structures that may stimu-
late discussion within family members, which might
improve knowledge of the study participants.

In this study, health education was effective in improv-
ing targeted NCDs screening service utilization. As a
result, more respondents in the intervention group uti-
lized HTN, DM, and cervical cancer screening services
compared with adults in the control group. This finding
is consistent with previous studies that showed the posi-
tive significant effect of health education in improving
NCDs screening service utilization [31, 32]. Similarly,
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Table 6 Effect of the intervention on NCDs screening service
utilization among adults in a district around Bahir Dar City,
Ethiopia, 2024

Variables NCDs screen- COR(95%  AOR (95%
ing service Cl) Cl)
utilization
Yes No

Health seeking intervention

Received (intervention 74 117 522(299.1) 4.83(2.7,8.5)

group)

Not received (control 19 157 1.00 1.00

group)

COR=Crude odds ratio, AOR=Adjusted odds ratio, 95% Cl=95% confidence
interval

NB: The model was controlled for baseline NCDs screening service utilization,
endline knowledge, baseline knowledge, age, sex, educational level, perceived
quality of health care services, health professionals’ behavior, attitude, and
satisfaction of health professionals care provision practice

community-based health education improved knowl-
edge, perception, and NCDs screening services utiliza-
tion in Nigeria [31]. In line with this study finding, more
study participants utilized NCDs screening services after
intervention compared with their baseline practices in
Singapore [32].

The possible explanation for the success of this inter-
vention in improving NCDs screening service utiliza-
tion could be due to the positive effect of counseling in
improving knowledge of the study participants in the
intervention group. The other explanation may be the
method of education provision. In this study, parent-
teacher association members who lived in the com-
munity provided the education using the existing social
structures. So, they have the opportunity to provide edu-
cation in accordance with the communities’ culture and
parent-teacher association members themselves utilize
NCDs screening services and became a role model for
others to utilize the service.

The observed positive effect of this intervention in
improving targeted NCDs screening service utiliza-
tion of the study participants confirms the possibil-
ity of modifying community health education using
the existing social structures. Hence, the results of
this study have policy implications of integrating
parent-teacher associations into the primary health
care system in Ethiopia. Additionally, the positive
effects of this intervention have significant practical
implications in implementing health behavior change

Table 5. Differences between baseline and endline NCDs screening service utilization and difference of difference between the
intervention and control groups in a district around Bahir Dar City, Northwest Ethiopia, 2024

Intervention group(n=191)

Control group(n=176)

Variables Baseline End line Difference
(EL-BL)
NCDs screening service utilization ~ 0.152 0.387 0236

Baseline End line Difference Difference of difference
(EL-BL)
0.153 0.108 -0.045 0281

*** P<0.001
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communication as part of primary health care struc-
tures to reduce the burden of NCDs, and to achieve
sustainable development goal.

Validity and generalizability

To reduce selection bias, this trial used a cluster random-
ization technique. The study participants in the interven-
tion and control clusters were homogenous in residence,
age, education, religion, and ethnicity.

To minimize performance bias, the intervention was
implemented by strictly adhering to the study protocol.
Trained intervention implementers gave education using
education guide/manual. Fidelity of the intervention was
checked using the fidelity checklist. Moreover, the two
groups were observed similarly except for the interven-
tion. Another methodological challenge was detection
bias. To control detection bias, validated data collection
instruments were used to collect data. Additionally, the
data collectors received training. Furthermore, to reduce
detection and performance bias, the study participants,
data collectors, and intervention implementers did not
know the study hypothesis.

To overcome attrition bias, the study participants in
the two groups were homogenous at the baseline. More-
over, data collectors and the study participants were not
aware of the study objectives to protect a trial against
ascertainment bias. Known and unknown confound-
ers may lead to biased results. To control potential con-
founders, randomization was done. Appropriate analysis
techniques were also used to control potential confound-
ers. Employing multivariable analysis was also another
mechanism that was employed to adjust for the effects of
confounders.

Strength and limitation

Employing a randomized controlled trial using the exist-
ing social structure was the strength of this study. In
this study, education was given using education guide
and leaflets with core messages of the intervention.
This study acknowledges the following limitations dur-
ing interpreting the results. Although utmost efforts
were made to reduce bias by giving intensive training
for the data collectors on how to probe during data col-
lection, the possibility of social desirability bias may be
the limitation of this study. Although there isno statisti-
cally significant difference in sociodemographic charac-
teristics of the study participants who did not complete
the intervention between the two groups, selection bias
might be the other limitation due to loss to follow-up.
Though it was controlled in the model during analysis
and it has no effect in sensitivity analysis, more males
were participated in the control group than the inter-
vention group.

Page 7 of 9

Conclusions

Health education was a low-cost and suitable interven-
tion to improve knowledge about NCDs and HTN, DM,
and cervical cancer screening service utilization. The pro-
portion of adults who had above average knowledge and
utilized NCDs screening services was higher in the inter-
vention group than in the control group. Thus, health
education intervention provision by parent-teacher asso-
ciation members offers promising benefits in improving
targeted NCDs screening service utilization.

Recommendations

-The health bureau is encouraged to use parent-teacher
association members to provide health education to pro-
mote HTN, DM, and cervical cancer screening service
utilization through the existing social structures. This
approach can be integrated into the primary health sys-
tem and the Health Extension Program packages in the
country.

- Future research is recommended to determine the
effectiveness of health education to promote NCDs
screening service utilization and an in-depth understand-
ing of community structures for a wider consideration at
national level.

Abbreviations

NCDs Noncommunicable Diseases

LMICs  Lower- and Middle-income Countries
HTN Hypertension

DM Diabetes Mellitus
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