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Summary  

The overreaching aim of this dissertation is to discuss how to optimize non-communicable disease 

(NCD) screening in Ethiopia through service integration and behavioral change communication 

(BCC) at primary healthcare level. First, we conducted three cross-sectional studies among 

primary health facility (PHF) attendees, which independently reported only around half of the 

attendees had the intention to undergo clinical breast examination (CBE), cervical cancer screening 

(CCS), and blood pressure check respectively. Spouse's lack of education, and being female 

decreased the intention to undergo CBE and blood pressure check respectively. Not having had 

previous CCS experience decreased the intention to undergo it. Positive attitude and positive 

normative beliefs towards the screening increased the intention.  

Following, we developed seven BCC materials to influence the above identified factors and 

conducted a mixed-method study to explore the production process and to assess facility 

attendants’ satisfaction on the BCC materials. The study showed that the BCC materials were 

developed based on evidence, stakeholders’ input, and pre-testing. Overall users’ satisfaction with 

the material was high with a mean score of 22.10 (min 14, max 25).  

Finally, we did a facility based before-after quasi-experimental study to evaluate the effectiveness 

of NCD screening service integration with and without usage of our BCC materials. As a routine 

care at PHFs in Ethiopia, CCS and CBE are offered together, blood pressure checks at the 

outpatient department, and glucose tests at the laboratory. However, NCDs commonly show 

comorbidity. Thus at the intervention facilities of our experimental study, four NCD screening 

services (CCS, CBE, blood pressure check, and blood glucose check) were integrated at a service 

department. We found that integrating NCD screening services accompanied by BCC efforts 

significantly increased the uptake of CCS, CBE, blood pressure check, and blood glucose check. 

However, integrating NCD screening services without usage of BCC could only increase CBE and 

blood glucose-check service uptakes. Thus, we recommend to integrate the currently scattered 

NCD screening services and that they promote its uptake through BCC efforts.  

Ketema Dessie, Bezawit: Optimizing Non-Communicable Disease Screening in Ethiopia: Development and 

evaluation of service integration and behavioral change communication at primary healthcare level, Halle 
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Referat  

In meiner Dissertation untersuche ich, wie Vorsorgeuntersuchungen für nichtübertragbare 

Krankheiten (NCDs) in Äthiopien durch Integration und verhaltensändernde Kommunikation 

(BCC) auf Ebene der primären Gesundheitsversorgung optimiert werden können. Drei Studien, 

die wir zunächst durchführten, berichteten unabhängig voneinander, dass nur circa die Hälfte  der 

Besucher, die Absicht hatten, sich einer klinischen Brustuntersuchung (CBE), einem 

Zervixkarzinom-Screening (CCS) bzw. einer Blutdruckmessung zu unterziehen. Der mangelnde 

Bildungsstand des Ehepartners und das weibliche Geschlecht verringerten die Wahrscheinlichkeit, 

sich einer CBE bzw. einer Blutdruckmessung zu unterziehen. Das Fehlen früherer CCS-

Erfahrungen verringerte die Absicht, sich diesem zu unterziehen. Eine positive Einstellung und 

positive normative Überzeugungen erhöhten die Absicht, am Screening teilzunehmen. 

Um diese Faktoren zu beeinflussen, entwickelten wir sieben verschiedene BCC-Materialien und 

führten eine weitere Studie durch, um den Produktionsprozess und die Zufriedenheit der Besucher 

hinsichtlich der BCC-Materialien zu evaluieren. Diese Studie mit einem gemischten 

Methodenansatz zeigte, dass die BCC-Materialien auf der Grundlage von Evidenz, Stakeholder-

Input und Vortests entwickelt wurden. Die durchschnittliche Zufriedenheit der Endnutzer mit dem 

audiovisuellen Material lag durchschnittlich bei 22,10 (Min. 14, Max. 25). 

Abschließend führten wir eine quasi-experimentelle Vorher-Nachher-Studie durch, um die 

Wirksamkeit der Integration von NCD-Screening-Diensten mit und ohne Nutzung unserer BCC-

Materialien zu bewerten. In Äthiopischen Gesundheitseinrichtungen werden CCS und CBE 

routinemäßig zusammen angeboten, aber Blutdruckmessungen und Blutzuckertests gesondert in 

der Ambulanz und im Labor. NCDs weisen häufig Komorbiditäten auf. Daher wurden in den 

Interventionseinrichtungen unserer Studie diese vier NCD-Screening-Dienste in eine Abteilung 

integriert. Wir stellten fest, dass die Integration von NCD-Screening-Diensten in Verbindung mit 

BCC-Maßnahmen die Inanspruchnahme von CCS, CBE, Blutdruckmessung und 

Blutzuckermessung signifikant erhöhte. Die Integration von NCD-Screening-Diensten ohne 

Nutzung von BCC konnte die Inanspruchnahme von CBE- und Blutzuckerkontrolldiensten jedoch 

nur gering steigern. Daher empfehlen wir die derzeit verstreuten NCD-Screening-Dienste zu 

integrieren und ihre Nutzung durch BCC-Bemühungen zu fördern. 

Ketema Dessie, Bezawit: Optimizing Non-Communicable Disease Screening in Ethiopia: Development and 

evaluation of service integration and behavioral change communication at primary healthcare level, Halle 

(Saale), Univ., Med. Fak., Diss., 24 Seiten, 2025 
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1. Introduction and Objectives 

1.1. Description of the problem 

Non-communicable diseases (NCDs) are responsible for 41 million deaths annually, representing 

74% of all deaths worldwide [1]. The main types of NCDs are cardiovascular diseases, cancers, 

chronic respiratory diseases and diabetes; these four groups of diseases account for over 80% of 

all premature NCD deaths in the world. NCDs disproportionately affect people in low-and middle-

income countries where more than three quarters of global NCD deaths occur [1]. In Africa, over 

a third of deaths are due to NCDs [2].  

Ethiopia is the second most populous country in Africa, landlocked and bordered by Djibouti, 

Eritrea, Kenya, Somalia, Sudan and South Sudan [3]. It is a low-income country with a GDP per 

capita of US$ 890 (2023) [4]. In Ethiopia, NCDs are the leading cause of death, accounted for 42% 

of the total deaths in the country in 2022 [5]. According to the United Nations NCD task force, 

NCDs are projected to contribute to 70% of the Ethiopia’s disease burden by 2040 [6].  

Sustainable Development Goal target 3.4 declares to reduce premature mortality from NCDs by 

one third by 2030 [7]. In congruence with global commitments, Ethiopia has the overarching aim 

to achieve a 25% reduction of premature death from NCDs by the end of 2025 [8] . The World 

Health Organization (WHO) regional office for Africa reported on the need for integrating 

essential NCD services in primary healthcare to scale up early detection [9]. In line with global 

strategies, Ethiopian primary healthcare facilities (PHFs), guided by the national NCD prevention 

guideline, offer cervical cancer screening (CCS), clinical breast exams (CBE), blood pressure and 

glucose measurement services, but not in an integrated way [8].  

Thus, NCD screening service uptake remains low in Ethiopia (3.0% for diabetes, 23.4% for 

hypertension, and 2.7% for cervical cancer) [10]. Consequently, Ethiopian NCD patients often 

present late with acute or chronic complications, leading to expensive and prolonged treatment 

[11]. Moreover, most studies on NCDs in Ethiopia focused on disease prevalence, risk factors, and 

service uptake. Nevertheless, this PhD project developed and evaluated two different service 

delivery models to increase NCD screening service uptake among PHF attendees in Ethiopia.  
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This project consisted of three phases. Phase one comprised three observational studies that 

assessed PHF attendees’ intention and associated factors to undergo CCS (publication I), CBE 

(publication II), and blood pressure check (publication III). The Theory of Planned Behavior (TPB) 

provided a framework for all phase one studies. Central to the TPB is the concept of intention, 

which indicates the likelihood of performing a behavior/the screening. TPB posits that intention is 

influenced by attitudes (positive or negative evaluations of the behavior), subjective norms 

(perceived social pressure), and perceived behavioral control (the individual's perceived ability to 

perform the behavior) [12].  

To address such theory-driven (TPB) influencing factors associated with PHF attendees' screening 

intention, phase two of this project involved the development of behavioral change communication 

(BCC) materials: an audiovisual presentation and six printed pieces (two leaflets, three posters, 

and one billboard). For example, recognizing that many participants in phase one studies believed 

that they are healthy and thus do not get screened. Consequently, the BCC materials we developed 

highlighted the asymptomatic nature of early-stage NCDs. However, most BCC processes and 

materials developed to communicate health issues in Ethiopia are not evaluated or not to a 

satisfactory quality [13, 14]. Thus, we assessed the BCC materials production process, materials’ 

quality, and users’ satisfaction in our mixed-method study (publication IV). 

Moreover, evidence suggested that NCDs frequently occur together [15-17]. Thus, integration of 

different NCD screening services, in which individuals can be screened simultaneously for 

multiple NCDs is recommended in a variety of settings [18, 19]. However, integration of NCD 

screening services is not yet evaluated in Ethiopia. Thus, in addition to addressing factors affecting 

PHF attendees' screening intention with our BCC materials, we evaluated the effectiveness of NCD 

screening service integration with or without usage of our BCC materials towards increasing NCD 

screening service uptake. 

Therefore, in phase three of this project, we did a facility-based quasi-experimental, before-after 

study over three study arms. We assigned each of the 12 randomly selected PHFs to one of the 

three arms of the study: 1) Component Intervention arm 2) Single Intervention arm, and 3) Control 

arm. PHFs in the component intervention arm integrated four NCD screening services; where 

CCS, CBE, blood pressure check, and blood glucose check are offered under one service 
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department called “NCDs”. In addition, our BCC materials were distributed within those PHFs in 

the component intervention arm. The billboard was positioned at the entrance, leaflets were 

distributed at the triage, posters were posted on the service room walls, and the audiovisual 

presentation was played via television screens in the waiting area. PHFs in the single intervention 

arm integrated the four screening services but did not include our BCC. In the control arm, PHFs 

provided the routine care, which is CCS and CBE (offered together in the same room), blood 

pressure checks (at the outpatient department), and blood glucose tests (at the laboratory). Neither 

of this study interventions (integrated NCD screening or our BCC) was offered in the control arm 

facilities. 

Finally, we compared changes in the uptake of CCS, CBE, blood pressure check, and blood 

glucose check services before- and after-intervention periods across the three study arms with split 

Difference-in-differences (DiD) analysis (publication V). In conclusion, this study has identified 

the most effective service delivery model to optimize NCD screening service uptake at the primary 

healthcare level in Ethiopia. We believe the findings of this project from five original articles will 

inform policymakers and program developers in Ethiopia and similar settings, enabling them to 

adapt the most effective service delivery model to optimize NCD screening service uptake and 

ultimately prevent late NCD presentation, its associated costs, and mortality. 

1.2. Research objectives  

The general objective of this study is to determine intention & its associated factors to undergo 

NCD screening, to develop BCC materials on promoting NCD screening, to assess its quality, and 

users’ satisfaction, and to identify the most effective NCD screening service delivery model to 

optimize NCD screening service uptake at primary healthcare level.  

Specific objectives: 

 To determine intention to undergo cervical cancer screening & its associated factors 

among women attending primary healthcare facilities (publication I)  

 To determine intention to undergo clinical breast examination & its associated factors 

among women attending primary healthcare facilities (publication II) 

 To determine intention to undergo blood pressure check & its associated factors among 

adults attending primary healthcare facilities (publication III) 
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 To develop BCC materials on promoting NCD screening, assess its quality, and users’ 

satisfaction (publication IV) 

 To evaluate effectiveness of integrated NCD screening service delivery model with and 

without BCC towards increasing NCD screening service uptake at primary healthcare 

level (publication V) 

 

 

 

 

 

 

 

 

 

 

 

 

 



5 

 

2. Discussion 

2.1. Intention and its associated factors to undergo NCD screening among primary 

healthcare facility attendees (publication I, II, & III) - Phase One  

This study revealed NCD screening service uptake is suboptimal in the study area. Very few (13%) 

had ever undergone CBE (publication II), comparable proportion (20%) had ever undergone CCS 

(publication I), and only one-third (36%) had their blood pressure checked at some point in their 

life (publication III).  

Not only is current NCD screening uptake suboptimal, but majority of this study participants did 

not intend to undergo the screening in the future. According to our publication I, only 46% of the 

participants intended to undergo CCS, with the mean score for the intention to undergo CCS 10.3 

(SD ± 2.3; min 3, max 15). In our publication II, similar proportion (46%) of the participants 

intended to undergo CBE with the mean score of intention to undergo CBE 12.6 (SD ± 3.2; min 

5, max 20). This percentage is consistent with another similar study that was conducted in Ethiopia 

[20]; however, it is lower than that found in a study conducted in Ghana, where 82% of women 

reported that they intended to undergo CCS [21]. This variation might be due to differences in the 

study populations, as the latter study included HIV-positive women only, and these women may 

have benefited from counselling about the need for CCS during their follow-up contacts with 

healthcare providers. Another possible explanation relates to the current study being conducted in 

a rural area, as there is a lack of health information dissemination to rural Ethiopian populations, 

who may have limited access to media and other sources of information. In our publication III, 

53% of the study participants were intended to undergo blood pressure check. In Ethiopia, even 

though there are no studies yet that focus on intention to undergo blood pressure check, this finding 

is consistent with our publication I and II, and with other similar studies done on intention to 

undergo other NCD screening in Ethiopia [22, 23].  

Our publication I showed that women who had never had CCS were 50% less likely (AOR: 0.5; 

95% CI 0.3–0.9) to intend to undergo CCS than their counterparts who ever had CCS. Even though, 

prior screening experience was not significantly associated with intention to undergo either CBE 

or blood pressure checks in our publication II & III, it is consistent with findings from other studies 

conducted in southern Ethiopia [24] and China [25]. A mixed-method study conducted in the 
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United Kingdom also reported a strong association between previous engagement with screening 

appointments and the intention to undergo CCS [26]. This could be explained by the fact that a 

person who have had previous screening experience could have received better information about 

prevention strategies, disease severity, and the advantages of screening due to their contact with 

healthcare providers.  

Publication II showed that the odds of intention to undergo CBE among women whose spouse 

could not read or write are 80% lower than for women whose spouse attended formal education 

(AOR = 0.2; 95% CI = 0.0–0.7). Likewise, Indian males who had completed secondary education 

were more likely to have a positive intention to support their wife’s screening than males who had 

not completed secondary education [27] . This is in line with the WHO recommendation for male 

education to increase their willingness to encourage and support their partners in screening 

programs [28]. A study conducted in Addis Ababa, Ethiopia, also revealed that women who 

attended secondary and tertiary school were two and four times more likely to practice breast 

cancer screening (AOR = 2.5, 95% CI = 1.1–5.4; AOR = 4.0, 95% CI = 1.5–10.9), respectively, 

when compared to participants who did not attend formal education [29]. Education showed 

indirect effect on intention to undergo blood pressure check in our publication III as well, in which 

female participants in the study are less likely to intend to undergo blood pressure check than male 

participants, and this disparity was explained by the knowledge gap between the two sexes, as 86% 

of men, compared to 69% of women in the study, demonstrated good blood pressure knowledge. 

All the TPB constructs (attitude, subjective norm, and perceived behavioral control) have shown 

a significant association with intention to undergo at least one of the screenings targeted in this 

study (CCS, CBE, or blood pressure check). Our publication II showed that the odds of intention 

to undergo CBE increased by 2.6-fold per unit increase in the attitude score (AOR = 2.6; 95% CI 

= 2.0–3.4). Similarly, the odds of intention to undergo blood pressure check increased by 3.7-fold 

per unit increase in the attitude score (publication III). Our publication II also showed that the odds 

of intention to undergo CBE increased by 1.4-fold per unit increase in the subjective norm score 

(AOR = 1.4; 95% CI = 1.2–1.7). However, unlike in other studies—which were conducted in 

Yirgalem in Ethiopia in 2017 [24] , and in Romania and Bulgaria in 2020 [30] —in this study 

(publication I), subjective norm was not significantly associated with the intention to undergo 
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CCS. This disparity could be due to the study time variation, and cultural and contextual 

differences as specific communities and their social norms might differ significantly. 

In addition, a unit of change in the perceived behavioral control of participants equated to an 18% 

decrease (AOR: 0.82; 95% CI 0.7–0.9) in the intention to undergo CCS (publication I). Similar 

findings were also reported by studies conducted in different parts of Ethiopia [20, 24, 31, 32] and 

in Iran [33].  

In general, our observational studies, publications (I, II, and III) along with other similar studies 

[10, 22, 34], indicated suboptimal intention to undergo NCD screening in Ethiopia. In our 

publications (I, II, and III), the TPB framework facilitated the identification of various factors 

influencing the intention to undergo the screenings.  

Thus, our publications I, II, and III recommended BCC intervention towards addressing the 

identified factors associated with the suboptimal intention to undergo NCD screening. This 

recommendation is in line with national strategies, the Ethiopian national strategic action plan for 

the prevention and control of major NCDs aimed to increase public awareness on NCDs by 

conducting social and behavioral change communication through print and electronic media[8]. 

Furthermore, the Ethiopian National Health Promotion and Communication Strategy Framework 

emphasized that without increased public awareness and behavior change, health improvements 

in the country would not be achievable [35].  

2.2. Behavioral change communication towards promoting NCD screening at primary 

healthcare level: Production process, quality assessment, and users’ satisfaction 
(publication IV) - Phase Two  

Though, efforts towards NCD prevention and control in Ethiopia have encompassed development 

of BCC materials[36-38], NCD communication in particular and health communication in general 

did not receive priority as other health-related activities in the country [39]. Upon the evidence we 

generated from our observational studies (publications I, II, and III), we in collaboration with 

Nathan Multimedia Production Company produced seven BCC materials encompassing an 

audiovisual presentation and six printed pieces (2 leaflets, 3 posters, and 1billboard) to promote 

NCD screening.  
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The main message of our BCC materials was to promote NCD screening. The targeted NCD 

screening services in the BCC materials were CCS, CBE, blood pressure check, and blood glucose 

check. The audiovisual component features healthcare professionals encouraging regular 

screening, along with testimonials from survivors emphasizing the benefits of early detection. 

Posters stress the ease of NCD screening, the often asymptomatic nature of the target diseases, and 

the importance of a healthy lifestyle. Leaflets give definitions of NCDs, their risk factors, potential 

complications, and preventative measures. The billboard visually shows the targeted NCD 

screening procedures.  

However, most BCC processes and materials developed to communicate health issues in Ethiopia 

are not evaluated or not to a satisfactory quality [13, 14]. But, our mixed-method study (publication 

IV) assessed the production process, materials’ quality, and users’ satisfaction of the BCC 

materials we developed in collaboration with Nathan Multimedia Production Company to promote 

NCD screening among PHF attendees in Ethiopia.  

Key-informants of publication IV, witnessed the presence of prior studies conducted to inform the 

material production, showcasing factors associated with the low intention to undergo NCD 

screening, to characterize the target audience, and to understand the setting.  

. . .Before the start of the material development, there was a baseline study, and the result of the 

baseline study was presented to us. The study indicated different wrongly held beliefs for the low 

NCD screening behavior in the study area. The health communication materials we developed was 

aimed towards changing those beliefs. According to the baseline study findings, most of our 

audiences believe that they are healthy, and that is why they fail to get screened. Thus, through 

our materials we indicated that NCDs are asymptomatic at their early stage. . . (BCC materials 

production team lead) 

Key-informants also emphasized the usage of an evidence-based media mix to increase the reach 

. . . .When the baseline study finding was presented to us, we came to know that some of our target 

audiences can’t read and write, then we decided to develop an audiovisual in addition to printed 

materials. . . For those who can’t read the printed materials, they can watch the video. . . (BCC 

materials production team lead) 
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Such an evidence-driven health communication material production and media mixing have been 

recommended to ensure the take-up of the desired behavior in other literatures as well [35, 40, 41]. 

Key-informants in our publication IV witnessed the BCC material production involved 

stakeholders and pre-testing. 

. . . Before we started the actual production, we first presented the storyline to the team and we 

revised it according to the feedback, then we developed our first draft. The draft materials were 

revised many times upon feedback from different stakeholders including community 

representatives; our final evaluation was made before we duplicated the materials, where we did 

the pretest in the community that resembled our target audience. . . (Producer) 

After visiting selected PHFs where our BCC materials were distributed, participants showed 

varying levels of exposure to the materials. The vast majority (98.5%) saw the audiovisual 

presentation during their visit to the PHFs, while exposure to printed materials was considerably 

lower. Only 26 (6.3%) saw at least one of the two leaflets, while 147 (35.7%) saw the billboard, 

and 120 (29.1%) saw at least one of the three posters. This could suggest the audiovisual material 

had the highest reach within the healthcare facilities. In line with this finding, a similar study 

conducted in Bangladesh assessing the role of print materials and electronic media to improve 

CCS revealed that television was the best method of awareness creation [42]. Similarly, following 

the poster campaign where four hundred posters were paced in the streets of Geneva for smoking 

prevention, only 36% of respondents reported having seen posters about smoking prevention [43]. 

This may be due to the fact that printed materials primarily reach individuals who can read, and 

exclude those with visual impairments, whereas, the audiovisual format, displayed on a television 

screen, can effectively engage both literate and non-literate audiences. Furthermore, background 

music specifically created for this audiovisual piece has the potential to attract the intended 

audience. Individuals with visual impairments can benefit from the audio component, making the 

information more accessible. Evidences also indicated most audiences preferred audiovisuals than 

print materials [44-46].  

While assessing quality of the seven BCC materials, the Center for Disease Prevention and Control 

(CDC) clear communication index score result showed that, on five of them the main messages 

were written at the top, beginning, or on the front section of the materials. However, on the two 

leaflets which were graded lower, the main message was written at the end or at the back of the 
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material. As per the CDC standard, when the main messages are written at the top or first section 

of the material, audiences can find them more easily and quickly, and vice versa [47]. However, 

according to other similar studies conducted in Ethiopia, most of the evaluated health 

communication materials on cholera [13] and maternal and child health [14] were largely of poor 

quality and needed improvement due to a lack of pretesting, and community involvement. 

However, in this study, the placement of the key message was the reason for low quality not the 

lack of assessment, pretesting, or community engagement. 

Good quality BCC material production based on evidence, stakeholders input, and pre-testing will 

ensure end users’ satisfaction (publication IV).In our publication IV, the high mean scores across 

all satisfaction items of the audiovisual material (22.10 (SD ± 2.34; min 14, max 25)) suggested 

that target audiences are generally satisfied with the audiovisual material. As per a study done in 

Addis Ababa, Ethiopia, the received service has to meet or exceed the patients' expectations for 

the patients to be satisfied [48]. Thus, our study finding could imply the audiovisual material has 

met or exceeded target audiences’ expectation. 

The multivariable logistic regression report (publication IV) showed that participants’ age and 

educational status have a positive association with satisfaction with the audiovisual material. 

Respondents with educational status of university/higher education were 4.4 times (AOR: 4.42, 

95% CI: (1.36–14.40)) more likely satisfied with the audiovisual material than those who cannot 

read and write. A positive association between educational status and satisfaction were observed 

in studies measuring satisfaction with other healthcare services as well [49, 50]. This may be due 

to the comparable greater extent of attention and understanding of respondents with educational 

status of university/higher education. Respondents with educational status of university/higher 

education are typically more knowledgeable about their medical condition and treatment options, 

making them more likely to have a better understanding of the care they received and thus be more 

satisfied with it. A variety of socio-demographic characteristics, including educational status and 

age, were identified as factors influencing patient satisfaction as these characteristics can provide 

insight into a patient's expectations and experiences [51-53]. A possible explanation for 

statistically significant satisfaction with the audiovisual material among 40-49 years was that, in 

our study (publication IV), compared to older age ranges, respondents in the age range of 40-49 
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years were mostly with university/higher education; and acquiring higher education has showed 

significant positive association with the satisfaction. 

Thus, policymakers in Ethiopia and similar settings can learn from the production process and 

could adapt this study BCC materials for promotion of NCD screening.  

2.3. Effectiveness of NCD screening service integration and behavioral change 

communication to increase NCD screening service uptake among primary 

healthcare facility attendees (publication V) – Phase Three  

Apart from the identified factors associated with the suboptimal intention to undergo NCD 

screening (publications I, II, III), which were addressed by our BCC materials (publication IV); it 

is evidenced that NCDs commonly show comorbidity. A population based prospective cohort 

study found that type 2 diabetes mellitus was associated with an increased risk of hypertension 

(AOR = 1.07; 95% CI: 1.04–1.10) [15], and the study recommends regular blood pressure 

measurement, together with blood glucose measurement. A systematic review and meta-analysis 

revealed a statistically significant association between hypertension and increased risk of breast 

cancer (RR = 1.15; 95% CI: 1.08–1.22) [54]. Another systematic review indicated that diabetes 

was related to poorer overall survival (HR = 1.59, 95% CI: 1.35–1.87) and poorer recurrence-free 

survival (HR = 1.98, 95% CI: 1.47–2.66) in cervical cancer patients [55]. Given the interrelated 

nature of NCDs, NCD screening service integration, in which individuals could be screened 

simultaneously for multiple NCDs, is recommended in a variety of settings [55]. However, 

integration of NCD screening services is not yet evaluated in Ethiopia. 

Therefore, we did a facility based before-after quasi-experimental study over three study arms to 

evaluate effectiveness of integrated NCD screening service delivery with or without BCC to 

increase NCD screening service uptake (publication V). Component intervention (integrated NCD 

screening services plus BCC), and single intervention (integrated NCD screening services without 

BCC) are the two intervention arms of this study (publication V). In this study, four NCD screening 

services (CCS, CBE, blood pressure check, and blood glucose check) were integrated under one 

service department called “NCDs”. In addition, our BCC materials produced by Nathan 

Multimedia Production Company based up on the findings of our observational studies 

(publication I, II, III) were distributed within PHFs under the component intervention arm. The 
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third arm is the control arm with a routine care without integrated NCD screening or BCC of this 

study. As a routine care at PHFs in Ethiopia, CCS and CBE are offered together in the same room 

labeled “cervical cancer screening”, blood pressure checks at the outpatient department, and 

glucose tests at the laboratory.  

We independently compared each intervention arm with the control arm, assessing changes in the 

outcome variables (uptake of CCS, CBE, blood pressure check, and blood glucose check) between 

before- and after-intervention periods. A split difference-in-differences (DiD) analysis was used 

to determine the effect of the intervention separately on each of the screening service uptake. The 

DiD estimates in this study measured the changes in the outcome variables, which resulted from 

the intervention. 

In our experimental study (publication V), compared with the routine care, integrated NCD 

screening service delivery accompanied by BCC (component intervention) increased NCD 

screening service uptake. The component intervention significantly increased the uptake of CCS, 

CBE, blood pressure measurement, and blood glucose measurement by 18, 9, 44, and 23 percent 

points, respectively. This implies that a component intervention approach is effective in optimizing 

NCD-screening service uptake. In line with this, a systematic review of twenty studies showed that 

multicomponent interventions were effective in increasing screening service uptake [41].  

In another way, compared with the routine care, integrated NCD screening service delivery without 

accompanying BCC (single intervention) had effect on increasing CBE service uptake and blood 

glucose-measurement service uptake. The intervention increased CBE service uptake by 9% point 

and blood glucose-measurement service uptake by 18% point. Nevertheless, CCS service uptake 

and blood pressure-measurement service uptake were not affected. This indicates that NCD 

screening service integration would be more effective when it is accompanied by evidence-based, 

theory-driven, strategically developed BCC interventions. This is in line with different health-

behavior-change theories and models, E.g. the health belief model [56] and the theory of planned 

behavior [12] showed that BCC interventions would facilitate the occurrence of healthy behaviors. 

Research also indicated that effective health communication interventions can promote positive 

behavior change and help to prevent diseases [36, 57]. 
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In contrary to our study, a systematic review and meta-analysis to identify effective interventions 

to increase the uptake of CCS showed that single interventions may increase the uptake of CCS 

compared with a control group [58]. This variation could be due to differences in target 

interventions; in our single intervention, the intervention was NCD screening service integration, 

However, the interventions in the studies that were included in the systematic review and meta-

analysis described above were counseling, health education, reminders, invitations, messaging, 

economic intervention (e.g. subsidized cost), and procedure provision (e.g. HPV testing, visual 

inspection with acetic acid (VIA) test, etc.). Moreover, according to a scoping review of the 

literature and resources for CCS interventions, no associations with effect size were noted for a 

number of intervention components [59].  

The current study showed that the uptake of all NCD-screening services increased in all arms over 

time from before to after-intervention survey times. The service uptake increment in the control 

arm could be due to the fact that people are constantly learning, both intentionally and 

unintentionally, throughout their lives, which naturally increases the uptake of any health service 

over time. In the control arm of this study, blood pressure-measurement service uptake showed a 

greater increase (23%) from before to after-intervention survey times compared with the other 

target NCD-screening services. This could be due to the fact that there was an active effort to 

improve hypertension prevention and control at the primary health-care level in Ethiopia during 

the study period. This effort was made by the Federal Ministry of Health of Ethiopia in 

collaboration with the World Health Organization (WHO) and Resolve to Save Lives [60].  

As per the after-intervention survey findings; in the control arm, majority of women who 

underwent CBE and/or CCS were at a secondary educational level or above, and were mostly 

employed. Similar to this finding, other studies have also reported positive associations between 

educational status and CCS service uptake [61]. Another study conducted in Ethiopia also showed 

that employed women were likely to undergo breast screening [62]. However, in both component-

intervention and single-intervention arms of this study, most women who underwent CBE after-

intervention survey could not read and write, and were housewives. This implies that the 

interventions in this study were important in reaching less-educated and non-employed women for 

better uptake of CBE and/or CCS services.  
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In this study, most women who underwent CBE or/and CCS across all of the arms were those who 

were knowledgeable about the disease. This positive association between knowledge and 

screening service uptake had been reported in many other studies, as well [63]. This indicates that 

educational interventions may be helpful in increasing NCD-screening service uptake. The 

majority of the participants who took up screening services (CCS, CBE, and blood glucose 

measurement) in the intervention arms of this study were those who had not taken it up previously. 

However, in most other scenarios, people would likely take up the screening service when they 

had experienced it before [34, 64]. The same was true in the control arm of this study, in which 

the majority of the women who underwent CCS were those who have taken it up previously. Thus, 

this study interventions (service integration and BCC) could be recommended to motivate people 

to take up the screening service, even if they had not had the experience before.  

In this study, at the component intervention arm, a total of 293 participants were eligible to take 

up all the screening services (CCS, CBE, blood pressure measurement, and blood glucose 

measurement) at the after-intervention survey visit. Among the 293 participants who were eligible 

for all screening services, 133 (47%) participants had taken up the blood pressure check service 

by the after-intervention-survey visit. This could be due to the fact that blood pressure 

measurement is the simplest procedure of the screening procedures used in this study. Among 

those participants who were eligible for all screening services, very few of them, 12 (4%), had 

taken up all of the available NCD-screening services by the time they completed the after-

intervention-survey visit. This could mean that, even though NCD-screening services are available 

in an integrated way and promoted with good BCC, their uptake would vary based on the available 

test strategies and procedures.  

In general, in this study, we found that delivering different NCD-screening services in an 

integrated way together with usage of good BCC efforts at PHFs is the most effective strategy to 

increase NCD screening service uptake. Our finding was in line with the WHO’s package of 

essential NCD intervention recommendations for PHFs, which endorses the use of an integrated 

approach to NCD screening for low-resource settings [65].  

Thus, we recommend PHFs in Ethiopia and similar low-resource settings to give NCD screening 

services in an integrated way and to promote it with good BCC interventions to optimize NCD 

screening service uptake.  
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2.4. Strength and limitations of the study  

This three-phase PhD project possesses several key strengths. In phase one, three distinct studies 

(Publications I, II, and III) investigated the intention and associated factors to undergo CCS, CBE, 

and blood pressure checks, respectively. This independent approach enabled precise sample size 

calculations and targeted study participant recruitment, leading to focused data collection and 

avoided respondent fatigue from overly long questionnaires. Critically, the consistent application 

of the TPB across all three studies provided a robust theoretical framework for identifying key 

influencing factors, a best practice in behavioral health research and BCC intervention design. 

Phase two leveraged the findings from phase one to develop seven evidence-based and theory-

driven BCC materials (Publication IV). This evidence-based approach is considered crucial for 

achieving sustainable behavior change. The transparent documentation of the BCC materials 

development process will confirm replication and adaptation by other researchers. To ensure 

unbiased reporting and quality assessment, two external individuals, who subsequently became 

co-authors on publication IV, explored our BCC materials production process and evaluated the 

materials using the CDC Clear Communication Index. Furthermore, end-user satisfaction with the 

materials was assessed within the target population.  

Finally, phase three employed a quasi-experimental, before-after design (Publication V) to 

indecently evaluate the two intervention models: integrated NCD screening service delivery with 

and without BCC. Independent comparison of the two NCD screening service delivery models 

against the routine care allowed for direct assessment of each model's effectiveness in increasing 

the screening uptake. This design ultimately facilitated the identification of the optimal service 

delivery model towards increasing NCD screening service uptake.  

Although our studies had many strengths, they also had certain limitations. All of the five studies 

in this project are facility-based, which might not represent the general population, as facility 

attendees may have a better health information and understanding than the general population. In 

addition, in our publication IV, we assessed end users’ satisfaction with our audio-visual material 

only, which might not show satisfaction with the printed materials. Furthermore, we were unable 

to assess whether those who reported being satisfied actually used the screening service. 
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2.5. Conclusion and recommendations  

Screening towards major NCDs is one of the recommended strategies by the WHO to prevent and 

control NCDs. However, like other SSA countries, current NCD screening service uptake in 

Ethiopia is low. Consequently, people with NCDs in Ethiopia come to the health facilities at the 

late stage of the diseases, where the management is very expensive, or sometimes not available, 

and with poor prognosis. According to this project, the intention to undergo NCD screening (CCS, 

CBE, and blood pressure check) is suboptimal among PHF attendees. Age, sex, educational status, 

previous screening experience, attitude, subjective norm, and perceived behavioral control are 

among the identified factors significantly associated with the intension to undergo the screenings. 

Developing BCC materials based up on scientific evidence, theoretical framework, stakeholders’ 

input, and pre-testing can lead to good quality materials and end users’ satisfaction.  

Integration of the currently scattered NCD-screening services within the PHFs together with good 

quality BCC interventions would increase the uptake of NCD screening services among PHF 

attendees.  

Thus, we recommend policy makers and program developers to allocate a specific department 

within the PHFs to offer integrated NCD screening services targeting the main NCDs by 

performing the available test procedures, and that they promote its uptake through good quality 

BCC efforts. 
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4. Thesis  

1. Sub-optimal proportion of the study participants (45%, 46%, and 53%) had the intention 

to undergo clinical breast examination (CBE), cervical cancer screening (CCS), and blood 

pressure check respectively.  

2. A husband's lack of education decreased a woman's intention to undergo CBE (AOR = 0.2; 

95% CI = 0.0–0.8).  

3. Having had CCS in the past made women more likely to intend to undergo it again (AOR: 

0.5; 95% CI 0.3–0.9). 

4. Females are less likely to intend to undergo blood pressure check than males (AOR: 0.4; 

95% CI 0.2–0.8). 

5. Positive attitude and positive subjective norm respectively increased the intention to 

undergo blood pressure check (AOR 3.7; 95% CI = 2.3-6.0) and CBE (AOR: 1.4; 95% CI 

1.2–1.7) 

6. Perceived behavioral control decreased the intention to undergo CCS (AOR: 0.82; 95% CI 

0.73–0.93) and blood pressure check (AOR 0.82; 95% CI=0.69-0.98).  

7. Production team members indicated, the behavioral change communication (BCC) 

materials developed under this study were based on evidence, stakeholders’ input, and pre-

testing.  

8. End users’ mean satisfaction score on the audiovisual material was high (22.10 (SD ± 2.34; 

min 14, max 25)).  

9. Integrating NCD screening services accompanied by usage of good quality BCC would 

significantly increase the uptake of CCS, CBE, blood pressure check, and blood glucose 

check by 18, 9, 44, and 23 percent points, respectively.  

10. Integrating NCD screening services without usage of good quality BCC would increase 

CBE and blood glucose-check service uptakes by 9 and 18 percent points respectively. 

Nevertheless, CCS and blood pressure check service uptakes would not be affected. 
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Abstract: Early screening for cervical cancer has substantially reduced the morbidity and mortality

attributed to it. This study aimed to assess factors that affect the intention to undergo cervical cancer

screening among rural women attending primary healthcare facilities in south-central Ethiopia. A

health-facility-based, cross-sectional study design was employed for which the calculated required

sample size was 427. An interviewer-administered structured questionnaire was adapted from

previously published research and used to collect data. Statistical Package for Social Sciences (SPSS)

version 27 was used for the statistical analysis. A logistic regression model was used to determine

the factors that influenced the women’s intention to undergo cervical cancer screening. A total

of 420 women participated in this study, with a response rate of 98%. The mean score from the

questionnaire that was used to assess the women’s intention to undergo cervical cancer screening

was 10.25 (SD ± 2.34; min 3, max 15). The absence of previous screening experience (AOR: 0.498;

95% CI 0.27±0.92) and high degree of perceived behavioural control (AOR, 0.823; 95% CI 0.728±0.930)

were significantly negatively associated with women’s intention to undergo cervical cancer screen-

ing. Previous screening experience and perceived behavioural control significantly influenced the

intention to undergo cervical cancer screening. Women in rural areas could, therefore, benefit from

awareness-creation programmes that focus on these factors.

Keywords: cervical cancer screening; rural women; primary healthcare; intention; perceived

behavioural control; previous screening experience; Ethiopia

1. Introduction

Approximately 90% of global cervical cancer deaths in 2020 occurred in low- and
middle-income countries [1]. In Ethiopia in 2019, 1.6% of total deaths in women were
caused by cervical cancer [2].

Cervical cancer can be prevented by effective approaches such as HPV (Human
Papillomavirus) vaccination, cervical lesion screening, and the treatment of precancerous
lesions [3,4]. However, an estimated 95% of women in developing countries have never
been screened for cervical cancer [5]. Most women in developing countries are diagnosed
with cervical cancer when they have advanced disease [6,7]; this is related to a poor
prognosis as advanced cervical cancer has a lower probability of being cured compared
with cervical cancer that is treated at an earlier stage [8].

The government of Ethiopia planned to achieve 80% coverage for cervical cancer
screening (CCS) among women aged 30±49 by 2020 [9]. Despite this plan, only approxi-
mately 28% (160,290) of the planned number (578,778) were screened for cervical cancer in
2020/2021, which equated to 1.2% of the eligible women in the country [10].

Existing evidence suggests that there is a low level of intent to undergo CCS in
Ethiopia [11,12]. Studies conducted in various countries, including Ethiopia, have shown that
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the intention to undergo CCS can be affected by various personal and community-level factors;
such factors include educational status [13,14], monthly income, age [15], previous screening
practice [16], HIV serostatus, HPV vaccination status [17,18], knowledge about cervical cancer,
attitude to CCS, subjective norm, and perceived behavioural control [11,12,18±20].

Previous studies, including several that were conducted in Ethiopia, have applied the
theory of Planned Behaviour (TPB) to describe ‘intention towards CCS’ behaviour [11,12,20±22].
TPB is one of the social cognitive theories that is most commonly used to describe relationships
between human behaviour and an individual’s intention toward the behaviour. As per Ajzen’s
TPB, intention is affected by favourable or unfavourable attitudes toward the behaviour,
the subjective norm, and the individual’s perceived behavioural control, which results from
behavioural beliefs (beliefs about the likely consequences and experiences related to the
behaviour), normative beliefs (beliefs about the normative expectations and behaviours of
significant others), and control beliefs (beliefs about the presence of factors that may enable or
hinder the performance of this behaviour), respectively [23].

The studies that have previously described women’s intention to undergo CCS in
Ethiopia were conducted in towns, and therefore did not examine the intention to undergo
CCS in rural settings in Ethiopia. Thus, this study was conducted among rural women
attending primary healthcare facilities in south-central Ethiopia. The findings of this study
can, therefore, be used in designing interventions targeting women’s behavioural intention
towards CCS in rural settings.

2. Materials and Methods

2.1. Study Design, Study Area, and Study Period

A health-facility-based, cross-sectional study design was employed for this study,
which was conducted from 1 to 15 February in 2021 in the Gurage zone and Southwest
Shewa zone of south-central Ethiopia. According to a population projection report from
the Ethiopian Central Statistics Agency (CSA), the Gurage and Southwest Shewa zones
had total populations of 1,791,034 and 1,602,719 million, respectively, in July 2021 [24].
As per the current data from the Ethiopian Ministry of Health’s website, there are 75
and 54 primary healthcare facilities, respectively, in the Gurage and Southwest Shewa
zones [25].

2.2. Population and Sampling

Twelve primary healthcare facilities in the Gurage and Southwest Shewa zones that
had started providing CCS services at least six months before the start of the data collection
period were identified based on a previous preliminary assessment. According to the
Ethiopian national cancer-control plan, women aged 30±49 years are eligible for CCS [9].
Thus, all women aged 30±49 who visited the selected healthcare facilities during the study
period were eligible for inclusion in this study, and any women who had cervical cancer
were excluded.

The required sample size for this study was calculated using OpenEpi software version
2.3. Based on a similar study conducted in Debre Berhan, Ethiopia [11], 45.3% of women
aged 30±49 years had the intention to undergo CCS. A 5% margin of error and a 95%
confidence level were assumed, as was a 12% non-response rate, and the required sample
size was determined to be 427 women.

Based on data from the client registry reports of the healthcare facilities that were
recorded one month before data collection for this study began, on average, 60 clients
visited each of the relevant healthcare facilities per day. According to the CSA report [24],
the proportion of these women who were aged 30±49 was around 8.9%, which gave the
estimated availability of five women per healthcare facility per day. Thus, during the
15-day data collection period, a total of 900 women aged 30±49 years were expected to visit
those 12 healthcare facilities; 427 of these women (the calculated sample size) were selected
using a systematic random-sampling method with a skip interval of two.
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2.3. Measurement and Data Collection

Ajzen’s TPB manual [23] and previous research works [11,22,26] were used for adapt-
ing the data collection tool used in this study. Contextual items that were used to measure
indirect TPB constructs were identified by an elicitation study before the data collection
tool was developed. The elicitation study consisted of 12 in-depth interviews with women
who resembled the study’s target population. A total of twelve themes emerged from the
in-depth interviews that were conducted for the elicitation study (Table S1).

The outcome variable (intention for CCS) was operationalized (recoded in to binary
variable as ‘Yes’ and ‘No’ based on the observed mean score) by using the composite of
three intention-measuring items (‘in the next 3 months, how likely is it that you expect to
undergo CCS’, ‘in the next 3 months, how likely is it that you will want to be screened for
cervical cancer’, and ‘how likely is that you will intend to be screened for cervical cancer
in the next 3 months’) were used to determine each participant’s intention to undergo
CCS. Each of the TPB constructs (attitude, subjective norm, and perceived behavioural
control) were measured on a five-point Likert scale, and possible responses ranged from
‘strongly disagree’ (1) to ‘strongly agree’ (5). The following items were used to measure
each participant’s direct attitude towards CCS: ‘CCS is beneficial’, ‘CCS is good’, and ‘CCS
feels pleasant’. The items that were used to measure each participant’s direct subjective
norm towards CCS were as follows: ‘most people who are important to me think that I
should be screened for cervical cancer’, ‘people who are important to me want me to be
screened for cervical cancer’, ‘it is expected of me to undergo CCS’, and ‘I feel under social
pressure to undergo CCS’. The following items were used to measure direct perceived
behavioural control towards CCS: ‘I am confident that I could do cervical cancer screening’,
‘for me cervical cancer screening is easy’, ‘the decision to take cervical cancer screening is
beyond my control’, and ‘whether or not I take CCS is entirely up to me’ (Table S1).

Based on a suggestion from previous studies [11,26], knowledge about cervical cancer
was also measured using ten items. The knowledge-assessing items that were used focussed
on the risk factors, symptoms, and prevention options of cervical cancer; the mean observed
score was computed and knowledge was categorised as ‘Good’ or ‘Poor’ according to
whether scores were above or below the mean score, respectively.

The structured tool was translated into the local languages known as Amharic and
Afan Oromo before the pre-test was conducted. Based on the findings of the pre-test, items
were modified for clarity and flow of ideas. The final version of the questionnaire was
structured to include ten sections: socio-demographic characteristics, knowledge, past
behavioural practice, intention, and direct and indirect (attitude, subjective norm, and
perceived behavioural control). The interviewer-administered structured questionnaire
was used for data collection, which was conducted by twelve trained personnel using the
Open Data Kit (ODK) collect platform.

2.4. Data Analysis

The collected data were exported from ODK to SPSS version 27 for analysis. Frequen-
cies and percentages were computed and presented in tables. The Independent t-test was
used to test the mean difference of attitude, subjective norm, and perceived behavioural
control composite scores among women who did or did not intend to undergo CCS. A
binary logistic regression model was used to identify factors that were associated with
the intention to undergo CCS. Variables with p-values below 0.2 [27] were candidates for
inclusion in the final multivariable logistic regression model; although the variables for
knowledge and attitude did not satisfy this statistical criterion, they were included in the
final regression model due to their importance with respect to the intention to undergo
CCS [23]. Statistical significance was set at a 95% confidence level.
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3. Results

3.1. Socio-Demographic Characteristics

A total of 420 participants completed the interview, yielding a response rate of 98%.
The participants’ ages ranged from 30 to 49 years, with a mean age of 40.5 years (SD ± 6.17).
More than 40% of the participants were followers of the Orthodox religion. Close to half
(193; 46%) of the women were unable to read and write, and more than half (235; 56%) of
the participants were housewives. Most of the participants (360; 85.7%) were married and
the majority (224; 53.3%) were multiparas. Among the married participants (360), most
(262; 62.4%) had spouses who were farmers (Table 1).

Table 1. Socio-demographic characteristics of the study participants.

Variables Variable Categories Frequency Percentage (%)

Religion (no. = 420)
Orthodox 171 40.7
Muslim 154 36.7

Protestant/catholic 95 22.6

Educational
Status (no. = 420)

Secondary and above 44 10.5
Primary 85 20.2

Can only read and write 98 23.3
Cannot read and write 193 46

Occupational Status (no. = 420)
Employed 185 44
Housewife 235 56

Parity (no. = 420)

Nulliparous (No birth) 11 2.6
Primiparous (1 birth) 9 2.1

Multiparous (2 to 4 births) 224 53.3
Grand multiparous (more than 4 births) 176 41.9

Marital status (no. = 420)
Married/living together 360 85.7

Non-married a 60 14.3

Spouse’s education (no. = 360)

Secondary and above 68 16.2
Primary 80 19

Only read and write 122 29
Cannot read and write 90 21.4

Spouse’s occupation (no. = 360)
Employed 98 23.3

Farmer 262 62.4
a Divorced/widowed/separated/never married.

3.2. Knowledge about Cervical Cancer and Previous CCS Practices

Among the 420 study participants, 192 (45.7%) said that cervical cancer is treatable
if detected early. In this study, 173 participants (41.2%) mentioned at least one risk factor
for cervical cancer. The most common risk factor that was mentioned by participants was
having multiple sexual partners (94; 22.4%), followed by having a family history of cervical
cancer (81; 19.3%). More than half of the participants (260; 61.9%) revealed at least one
symptom of cervical cancer. The most commonly reported symptom was a foul vaginal
discharge, which was reported by 163 (38.8%) participants, and the next most common
symptom was vaginal bleeding (138; 32.9%). Half of the participants (214; 50.8%) indicated
that the reason for having CCS is to detect cervical cancer at an early stage. The majority
(392; 93.3%) of the study participants do not know any CCS method.

Each of the knowledge item scores were summed and gave observed values ranging
from 1 to 14. The mean knowledge score was 4.70 (SD ± 2.61; min 1, max 14), and few of
the study participants (83; 19.8%) had ever had CCS. The majority of the participants who
had ever undergone CCS had done so as a result of a health professional’s recommendation
(70; 84.34%; Table 2).
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Table 2. Knowledge about cervical cancer and past CCS practices.

Variables Variable Categories Frequency (no. = 420) Percentage (%)

Cervical cancer is treatable if
detected early

No 228 54.3

Yes 192 45.7

Risk factors for cervical cancer
(multiple responses possible)

Having multiple sexual partners 94 22.4
Family history of cervical cancer 81 19.3

Uncircumcised sexual partner 30 7.1
Early onset of sexual intercourse 76 18.1

Cigarette smoking 48 11.4

Sign or symptom of cervical cancer
(multiple responses possible)

Vaginal bleeding 138 32.9
Foul vaginal discharge 163 38.8

Pelvic/back pain 111 26.4
Post-coital bleeding 55 13.1

CCS method you know (multiple
responses possible)

VIA 10 2.4
Pap smear 16 3.8
HPV test 2 0.5

‘I don’t know any’ 392 93.3

Purpose of undergoing CCS
(multiple responses possible)

To prevent cervical cancer 145 34.4
To detect cervical cancer earlier 214 50.8

To treat cervical cancer 143 34.0
‘I don’t know’ 110 26.2

Previous CCS experience
Has ever had CCS 83 19.8

Never had CCS 337 80.2

Reasons for having CCS (no. = 83) *

Health professional’s recommendation 70 84.34
Relative’s/friend’s recommendation 5 6.02

Campaign or community mobilisation 5 6.02
Television, radio, magazines, brochures 3 3.61

* Among those participants who had ever had CCS. CCS cervical cancer screening.

3.3. Intention to Undergo CCS

Each of the intention item scores were summed, giving observed values ranging from 3
to 15. The mean intention score of 10.25 (SD ± 2.34; min 3, max 15) was used to dichotomise
the intention variable; 195 (46.4%) of the respondents obtained scores that were greater
than the mean value and were therefore considered to be intending to undergo CCS.

There was a significant difference between women who did or did not intend to
undergo CCS in terms of their perceived behavioural control: the mean score for perceived
behavioural control was significantly higher (p < 0.001) among women who did not intend
to undergo CCS compared with women who did intend to undergo CCS. The mean score
for attitude did not significantly differ between women who did or did not intend to
undergo CCS (p-value 0.659), and this was also true for the mean subjective norm score
(p-value 0.095) (Table 3).

Table 3. TPB construct scores among women who did or did not intend to undergo CCS.

TPB Constructs
Intended to Undergo CCS Not Intended to Undergo CCS

p-Value
Mean SD Mean SD

Attitude 13.35 3.12 13.23 3.0 0.659

Subjective norm 12.95 3.9 12.29 4.08 0.095

Perceived behavioural control 11.77 2.05 12.55 1.95 <0.001
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3.4. Factors Associated with the Intention to Undergo CCS

Eight variables were selected for inclusion in the multivariable logistic regression
model due to having a p-value less than 0.2 in the binary logistic regression analysis or due
to being considered an important behavioural variable.

In the multivariable logistic regression analysis, the variables of previous CCS experi-
ence and perceived behavioural control were significantly associated with the intention to
undergo CCS. Women who had never had CCS were 50% less likely (AOR: 0.498; 95% CI
0.27±0.92) to have the intention to undergo CCS than their counterparts who had ever had
CCS. Furthermore, a unit of increase in the perceived behavioural control of participants
equated to an 18% decrease (AOR: 0.823; 95% CI 0.728±0.930) in the intention to undergo
CCS (Table 4).

Table 4. Factors associated with the intention to undergo CCS.

Variables
Variable

Categories

Intention

COR p-Value AOR 95% CIIntended
to Undergo

CCS (n)

Did not
Intend

to Undergo
CCS (n)

Educational
Status

Secondary and above 25 19 3.604 0.058 2.714 0.846±8.707
Primary 45 40 3.42 0.064 1.324 0.685±2.561

Only read and write 46 52 0.955 0.328 1.527 0.814±2.863
Cannot read and write 79 114 Ref Ref

Spouses’
education

Secondary and above 34 34 1.143 0.678 0.587 0.239±1.442
Primary 44 36 1.397 0.279 1.068 0.515±2.216

Only read and write 45 77 0.668 0.153 0.591 0.311±1.125
Cannot read and write 42 48 Ref Ref

Previous CCS
experience

Never had 145 192 0.498 0.005 0.498 * 0.27±0.92

Ever had 50 33 Ref Ref

Wealth quintile

Lowest 40 44 0.826 0.537 1.002 0.440±2.28
Second 37 47 0.716 0.280 0.733 0.317±1.69
Middle 39 45 0.788 0.441 1.044 0.463±2.36
Fourth 35 49 0.649 0.165 0.712 0.309±1.64
Highest 44 40 Ref Ref

Knowledge
Poor 124 137 1.122 0.569 1.314 0.81±2.132
Good 71 88 Ref Ref

Attitude 1.014 0.658 1.006 0.912±1.109

Subjective
norm

1.042 0.095 1.043 0.972±1.12

Perceived
behavioural

control
0.816 <0.001 0.823 * 0.728±0.930

* Significant with p < 0.05; COR, Crude odds ratio; AOR, Adjusted odds ratio.

4. Discussion

In this study, 46.4% of the participants intended to undergo CCS, and the mean score
for the intention to undergo CCS was 10.25 (SD ± 2.34; min 3, max 15). This percentage
is consistent with another study that was conducted in Ethiopia [11]; however, it is lower
than that found in a study conducted in Ghana, where 82% of women reported that they
intended to undergo CCS [28]. Similarly, the current finding is lower than findings reported
from Taiwan [29], Indonesia [30] and the United Kingdom [31]. This variation might be due
to differences in the study populations, as the latter study included HIV-positive women
only, and these women may have benefited from counselling about the need for CCS during
their follow-up contacts with healthcare providers. Another possible explanation relates to
the current study being conducted in a rural area, as there is a lack of health information
dissemination to rural Ethiopian populations, who may have limited access to media and
other sources of information.
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The current study showed that women who had never had CCS were 50% less likely to
intend to undergo CCS than their counterparts who had had CCS. This finding is consistent
with findings from studies conducted in southern Ethiopia [20] and China [32]. Additionally,
a mixed-method study conducted in the United Kingdom reported a strong association
between the previous engagement with screening appointments and the intention to
undergo CCS [31]. This could be explained by the fact that women who have had previous
screening experience could have received better information about prevention strategies,
disease severity, and the advantages of screening due to their contact with healthcare
providers compared with other women.

In this study, a unit of change in the perceived behavioural control of participants
equated to an 18% decrease in the intention to undergo CCS. Similar findings were also re-
ported by studies conducted in different parts of Ethiopia [11,12,20,33] and in Iran [34]. This
indicates that communication interventions addressing women’s perceived behavioural
control are required to bring about social and behavioural change that would increase
women’s intention to undergo CCS.

Unlike in other studiesÐwhich were conducted in Yirgalem in Ethiopia in 2017 [20],
and in Romania and Bulgaria in 2020 [35]Ðin this study, the subjective norm was not
significantly associated with the intention to undergo CCS. This variation might be due
to the difference in the research periods of the studies, as over time any population could
change their subjective norm via direct or indirect exposure to various media.

Although the government of Ethiopia planned to screen nearly 16.5 million women by
2025 [36], only 160,290 women had been screened by 2021 [9]. Thus, to achieve this target in
2025, evidence-based communication interventions targeting behavioural change should be
promoted. Educational interventions have already delivered demonstrated improvements
in screening intent in African, Chinese-American, and Hispanic women [37±39].

Thus, the findings of this study could inform programmers of the ministry to de-
sign appropriate interventions that are contextually relevant for women in rural settings.
However, we acknowledge the need for future studies that are supported by a qualitative
approach for addressing barriers to CCS in Ethiopia.

Strengths and Limitations of the Study

This study had definite strengths and limitations. The direct measures of TPB con-
structs were validated with indirect measures that were developed during the elicitation
study to explore salient beliefs. However, as this study was a facility-based, cross-sectional
study, its findings might not be representative of the general population. Furthermore, this
study was unable to assess whether women who reported their intent to undergo the CCS
actually did so.

5. Conclusions

We observed a high mean score of 10.25 (SD ± 2.34; min 3, max 15) for rural women’s
intention to undergo CCS, and primary healthcare facilities in rural areas need to prepare to
meet this demand. The absence of previous CCS experiences and behavioural control beliefs
were significantly associated with the intention to undergo CCS. Thus, women in rural
areas could benefit from awareness-creation programmes focusing on changing behavioural
control beliefs by sharing the stories of women who have already undergone CCS. We
recommend that researchers conduct future qualitative studies that explore barriers to CCS.
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Abstract

Background: Breast cancer is a global public health problem

with higher mortality in developing countries. The Ethiopian

National Cancer Control Plan recommends clinical breast

examination (CBE) for all women aged >18 years. However,

there is low breast examination practice in Ethiopia. There-

fore, this study aimed to describe level of intention to un-

dergo CBE and associated factors among women visited

selected rural healthcare facilities in south central Ethiopia

using Theory of Planned Behavior (TPB).Methods: This study

used facility-based cross-sectional study design. A total of 420

women participated in this study. Interviewer-administered

structured questionnaire was adopted from previously

published research works and Ajzen’s TPB manual. Statistical

Package for Social Sciences (SPSS), version 27, was used for

analysis. Binary logistic regression model was used to de-

termine factors associated with intention to undergo CBE.

Results: In this study, nine out of ten women had never had

CBE. Mean score for intention to undergo CBEwas 12.55 (SD ±

3.22; min 5, max 20). Intention to undergo CBE was negatively

associated with being in the second and middle wealth

quantiles compared to the highest wealth quantile, and with

the spouse not being able to read or write compared to

having attended formal education. Positive attitude and

higher subjective norm had relevant association with in-

tention to undergo CBE. Conclusion: The high score for in-

tention to undergo CBE should encourage primary healthcare

facilities to offer CBE. Behavioral change communication in-

terventions could address women’s attitude, subjective norm,

and spouse’s education associated with intention to

undergo CBE. © 2023 The Author(s).

Published by S. Karger AG, Basel

Introduction

Breast cancer is a global public health problem, rep-
resenting one in four cancers diagnosed among women.
There were an estimated 2.3 million new cases and
684,996 deaths from breast cancer worldwide in 2020 [1].
Breast cancer mortality is higher in developing countries,
whereas incidence is greatest in developed countries [2].
In Ethiopia, breast cancer is the leading cancer type,
accounting for 20.9% of new cancer diagnoses and 17.5%
of cancer deaths in the country in 2020 [1]. Similarly,
according to the Addis Ababa population-based cancer
registry report, breast cancer is the most frequently di-
agnosedmalignant tumor, accounting for 31.5% of cancer
cases in women [3].

The global breast cancer initiative highlighted timely
diagnosis of breast cancer to improve the survival rate [4].
Ethiopia developed the National Cancer Control Plan in
2016 to improve the early diagnosis of cancer. The plan
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indicated, all women aged >18 years coming to health
institutions for any health complaints are expected to
undergo clinical breast examination (CBE). According to
the plan, healthcare professionals (nurses, health officers,
and doctors) at primary, secondary, and tertiary health
facilities should offer CBE. However, the time interval for
taking CBE is not revealed in the plan [5].

Despite having the CBE service available at all levels of
health facilities for asymptomatic women in Ethiopia,
different studies in the country showed low breast ex-
amination practice [6–8] and diagnosis at an advanced
stage of the disease [9, 10]. Advanced-stage diagnosis may
lead to an unsatisfactory treatment outcome because it
needs to involve multiple treatment modalities, including
surgery, radiotherapy, and chemotherapy, and there is
only one radiotherapy center (Addis Ababa, Tikur An-
bessa Hospital) in the country [9].

According to the qualitative study conducted in south
and southwestern Ethiopia, patient-related barriers to
early diagnosis of breast cancer were lack of knowledge
and awareness of breast cancer, belief in traditional
medicine and religious practices for treatment, and lack
of social and financial support to seek care at a medical
facility, and health system-related barriers were misdi-
agnosis of breast cancer, long distance to referral fa-
cilities, high cost of diagnostic services, long waiting
time for diagnostic tests, and lack of screening and
diagnostic tests in local facilities [11]. Thus, determining
women’s intention to undergo CBE and its associated
factors will be an evidence base for designing inter-
ventions to increase the practice of early breast cancer
detection, thereby increasing early diagnosis and im-
proving the survival rate.

This study used the Theory of Planned Behavior (TPB).
According to the TPB, an individual’s attitude, subjective
norm, and perceived behavioral control determine an
individual’s intention to undergo a particular behavior
[12]. The TPB has been applied in a wide variety of health
behaviors, such as in cervical cancer screening [13–15].
However, to our knowledge, studies that focus on in-
tention to undergo CBE have not been carried out in this
study area. Thus, there is an information gap among
study subjects, stakeholders, and policymakers. This
study therefore aims to determine the intention to un-
dergo CBE and its associated factors among women at-
tending primary healthcare facilities (PHFs) in south and
southwest Ethiopia using the TPB.

Methods

Study Design, Area, and Period
This study employed a health facility-based cross-sectional

study design in 12 health centers in south central Ethiopia. Se-
lection of health centers was based on the formative assessment

findings on CBE service availability. These health centers were
found in the Southwest Shewa zone of the Oromia region and the
Gurage zone of the Southern Nations, Nationalities, and Peoples’
Region (SNNPR) of Ethiopia. Data were collected from 10 October
to 10 November 2020.

Study Population
All women aged >18 years who visited the selected PHFs during

the time of data collection were eligible for this study. However,
women with confirmed breast cancer were excluded.

Sample Size Determination
Sample size was determined according to the formula for es-

timation of a single population proportion, using OpenEpi soft-
ware version 2.3. We followed the assumptions of a 1.96 critical
value at 95% confidence interval (CI) of certainty, a 5% (0.05)
margin of tolerated sampling error, a 50% probability (P) of in-
tention toward CBE (there is no similar prior study) and a 10%
nonresponse rate. The sample size was determined to be 422.

Sampling Procedures
A systematic random sampling technique was used to select

actual study participants from the 12 PHFs. Ten days before actual
data collection, the client’s flow rate to each of the 12 PHFs was
calculated, and no difference in the flow rate for the next 10 days of
the data collection period was assumed. An average flow rate of 60
adults per day was calculated for each PHF, as observed during the
preceding period. From the Ethiopian Demographic Health Survey
2019, there is a 1:1 male-to-female ratio in the general population
[16]. Thus, we expected a flow rate of 30 adult females per day for
the actual 10 days of data collection. The total sample size was
proportionally allocated between 12 PHFs (422/12 = 36). Thus, 36
women over 10 days of data collection amounts to four women per
day for each facility. The sample size interval (Kth value) is
computed as 30/4 = 8. Therefore, every other eighth adult woman
visiting each of the PHFs was approached and interviewed at exit
from the PHF.

Measurements and Data Collection
A structured, interviewer-administered questionnaire was used

to collect the information. To measure the TPB constructs, an
elicitation study was conducted using 16 in-depth interviews with
participants like the target population to explore locally available
salient behavioral, normative, and control beliefs toward CBE. In
measuring TPB constructs, a total of twelve themes have emerged
from the in-depth interviews. Themes emerged in measuring
behavioral beliefs toward CBE are CBE detects breast cancer at
early stage, CBE is painful, CBE has side effect/s, and CBE invades
privacy. Themes emerged in measuring normative beliefs toward
CBE are my husband/partner would approve CBE, my father/
mother would approve CBE, other community members would
approve CBE, and healthcare professionals would approve CBE.
Themes emerged in measuring perceived behavioral control beliefs
toward CBE are I don’t think I am at risk of acquiring breast
cancer, CBE is expensive, CBE service is not easily available, and
fear of positive result after CBE (online Suppl. material 1; for all
online suppl. material, see https://doi.org/10.1159/000531944).

Thereafter, a structured questionnaire was prepared according
to Ajzen’s TPB manual [12]. Other sections of the questionnaire
were adapted from previously published studies [6, 17] on breast
cancer awareness and CBE practice studies in Ethiopia, with minor
changes to fit the objectives of this study and the local context.

The structured questionnaire was developed in the English
language, translated into local languages (Amharic andAfanOromo)
and then back translated into English to maintain consistency in
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meaning and sense by language experts. The first draft questionnaire
was pilot tested and appropriate modifications were made. The final
version of the questionnaire was structured into 10 sections: in-
tention, both direct and indirect attitude, subjective norm and
perceived behavioral control, past CBE practice, sociodemographic
characteristics, and knowledge. Intention and direct TPB constructs
(attitude, subjective norm, and perceived behavioral control) were
eachmeasured with four items on a five-point Likert scale. Responses
ranged from ‘strongly disagree’ (1) to ‘strongly agree’ (5) for items
measuring the TPB constructs, with responses ranging from “very
unlikely” (1) to “very likely” (5) for items measuring intention.
According to Ajzen’s TPB manual [12], the items used to measure
direct attitude toward CBE were CBE is beneficial, CBE is good,
undertaking CBE feels pleasant, and CBE is important. Items used to
measure direct subjective norm toward CBE were most of those who
are important to me think that I should take CBE, I am not feeling
under social pressure to take CBE, people who are important to me
want me to take CBE, and it is expected of me to take CBE. Items
used to measure direct perceived behavioral control toward CBE
were I am confident that I could take CBE, for me taking CBE is easy,
the decision to take CBE is under my control and whether I take CBE
or not is entirely up to me. Items used to measure intention in the
coming 6months were how likely is it that youwill think to takeCBE,
how likely is it that you will need CBE services, how likely is it that
you will look for and request CBE services, and how likely is it that
you will take CBE?

Each of the intention item scores was summed and gave
observed values ranging from 5 to 20. The mean intention score
was calculated and was used to dichotomize the intention
variable. Respondents who answered above the mean were
considered to be intended to undertake CBE. Each of the direct
perceived behavioral control item scores, direct subject norm
item scores, and direct attitude item scores were separately
summed and gave observed values of 4–20, 4–20, and 5–20,
respectively. All the direct TPB constructs were treated as
continuous variables.

The data were collected by trained data collectors using an
online data collection kit (ODK). During the data collection
time, data collectors repeat same question twice and keep both
responses whenever they observe any internal or external
condition that might affect respondents’ ability to respond
accurately. Thus, during the data cleaning, correlations were
calculated between the two sets of responses for test-retest
reliability check, and all interclass correlation (ICC) results
were above 0.894. Lowest ICC (0.894) was for one direct attitude
item scores, and highest ICC (0.94) was for one of the intention
item scores.

All negatively stated items were reversed before analysis.
Analysis of the items related to direct TPB constructs was
conducted to establish internal consistency. A Cronbach’s
alpha value of >0.7 confirmed the internal consistency of the
dimension: 0.802 for direct attitude, 0.765 for direct subjective
norm, and 0.789 for direct perceived behavioral control. Simple
bivariate correlations between direct and indirect measures of
the same TPB construct were made to confirm the validity of
the measures. The TPB constructs (attitude, subjective norm,
and perceived behavioral control) were treated as continuous
variables. The intention variable was dichotomized using a
mean split between intending and not intending to undergo
CBE [12].

Normality of the data, homogeneity of variance, and multi-
collinearity were checked before running any kind of analysis. The

existence of multicollinearity between each of the TPB constructs

was checked and there was no multicollinearity among them

(variance inflation factor <10).

Data Processing and Analysis
The responses in the completed ODK were exported to the

Statistical Package for the Social Sciences (SPSS, version 27) for
analysis. Descriptive statistics were used to describe frequency
distribution, proportion, measures of central tendency, and dis-
persion. A series of independent sample t tests were used to de-
termine whether mean differences existed for attitude, subjective
norm, and perceived behavioral control toward CBE between
women who are and are not intending to undergo CBE.

A binary logistic regression model was used to determine
factors associated with intention to undergo CBE. Based on a
p value of <0.25 in bivariate analysis [18], consideration of
multicollinearity, clinical significance, and the maximum number
of variables considered reasonable to enter into the model, 12
variables were included in the multivariable logistic regression
analysis. Statistical significance for the multivariable logistic re-
gression analysis was set at p ≤ 0.05. The Hosmer and Lemeshow
goodness-of-fit tests showed that p = 0.298, which confirmed the
model’s adequacy to fit the data in this study.

Results

Sociodemographic Characteristics of Study Participants
From a total of 422 women identified as eligible for

this study, 420 responded to the survey question, giving
a 99.5% response rate. Close to half (194; 46.2%) of the
participants were below the age of 35 years. Most of the
participants, 175 (41.7%), were followers of the Or-
thodox religion. The majority (300; 71.4%) were
married and 159 (37.9%) were multiparous. One-third
of the participants (158; 37.6%) did not read or write
and 217 (51.7%) were unemployed/student. Among the
spouses of the 300 (71.4%) married respondents, 144
(48.0%) attended formal education and 179 (59.7%)
were farmers (Table 1).

Knowledge about Breast Cancer and Past CBE Practice
Among the 420 study participants, 263 (62.6%) said

that breast cancer is noncommunicable. The majority of
298 (71%) mentioned pain in the breast as a breast cancer
sign and symptom. Absence of breast-feeding and obesity
were recognized as major risk factors for developing
breast cancer by 288 (68.6%) and 269 (64%) of partici-
pants, respectively. Likewise, 297 (70.7%) and 271
(64.5%), respectively, gave breast-feeding and physical
activity as breast cancer prevention measures. Only 185
(44%) of the respondents put CBE as breast cancer
prevention method. In addition, each of the knowledge
item scores were summed and gave observed values
ranging from 6 to 22. The mean knowledge score is
computed as 14.73 (SD ± 3.19), with 209 (49.8%) re-
spondents answering above the mean (Table 2).

Few of the study participants (55; 13.1%) had ever
undergone CBE. Among those who had, most of them
(35; 63.6%) underwent CBE because of a health profes-
sional’s recommendation (Table 2).
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Intention to Undergo CBE
The mean intention score was calculated as 12.55

(SD ± 3.22) and 192 (45.7%) of the respondents con-
sidered to be intended to undergo CBE. There was a
significant difference between women who intended and
women who did not intend to take CBE in terms of their
attitude, subjective norm, and perceived behavioral
control. Women who intended to take CBE had a sig-
nificantly favorable attitude (t = 19.363; p < 0.001), higher
subjective norm (t = 12.044; p < 0.001), and higher
perceived behavioral control (t = 7.271,836; p < 0.001)
than women who did not intend to take CBE (Table 3).

Factors Associated with Intention to Undergo CBE
In the bivariable logistic regression analysis, 12 vari-

ables were included with the outcome variable. In the
multivariable logistic regression analysis, among the

sociodemographic variables, the participant’s wealth in-
dex and spouse’s educational status had a statistically
significant association with intention to undergo CBE.
Among the TPB constructs, attitude and subjective norm
had a statistically significant association with intention to
undergo CBE.

The adjusted odds ratio (AOR) of intention to undergo
CBE among the second wealth quantile is 70% lower than
in the highest wealth quantile (AOR = 0.265; 95% CI:
0.085–0.828). The AOR of intention to undergo CBE
among the middle wealth quantile is 80% lower than for
the highest wealth quantile (AOR = 0.154; 95% CI =
0.039–0.602). The AOR of intention to undergo CBE
among women whose spouse could not read or write is
80% lower than for women whose spouse attended formal
education (AOR = 0.170; 95% CI = 0.036–0.797). In
addition, per unit increase in the attitude score, the AOR

Table 1. Sociodemographic characteristics of study participants

Variable Frequency (n = 420) Percentage

Age
<35 years 194 46.2
35–49 ears 172 41.0
≤50 years 54 12.8

Educational status
Could not read or write 158 37.6
Could read and write but no formal education 71 16.9
Attended formal education 191 45.5

Occupational status
Government/non-government/self-employed 203 48.3
Unemployed/student 217 51.7

Religion
Orthodox 173 41.2
Muslim 129 30.7
Protestant/Catholic 118 28.1

Parity
0 (nullipara) 71 16.9
1 36 8.6
2–4 (multipara) 159 37.9
>4 (grand multipara) 154 36.7

Marital status
Married/living together 300 71.4
Divorced/separated 21 5.0
Widowed 35 8.3
Never married/never lived together 64 15.2

Spouse’s educational status (n = 300)
Could not read or write 83 27.7
Could read and write but no formal education 73 24.3
Attended formal education 144 48.0

Spouse’s occupational status (n = 300)
Government/non-government employee 62 20.7
Self-employed 52 17.3
Farmer 179 59.7
Unemployed 7 2.3
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Table 2. Knowledge about breast
cancer and past CBE practice Variable Frequency (n = 420) Percentage

Breast cancer is a noncommunicable disease
No 24 5.7
Yes 263 62.6
Do not know 133 31.7

Signs and symptoms
Pain in the breast 298 71.0
Change in breast size 289 68.8
Change in breast shape 283 67.4
Swelling in the armpit 280 66.7
Discoloration of the breast 254 60.5
Nipple discharge 253 60.2
Dimpling of the breast 249 59.3
Itching 228 54.3

Risk factors
Not breast-feeding 288 68.6
Obesity 269 64.0
Alcoholism 259 61.7
Late menopause 255 60.7
Positive family history 237 56.4
Early menarche 230 54.8
Smoking 200 47.6

Preventive measures
Breast-feeding 297 70.7
Being physically active 271 64.5
Avoiding exposure to radiation 271 64.5
Controlling weight 270 64.3
Breast self-examination 269 64.0
Limiting hormonal therapy dose 267 63.6
Not smoking 254 60.5
Limiting alcohol 229 54.5
CBE 185 44.0

CBE practice
Ever had CBE 55 13.1
Never had CBE 365 86.9

Reasons for having CBE (n = 55)
Health professional’s recommendation 35 63.6
Relative/friend’s recommendation 4 7.3
Standard of care at the clinic 10 18.2
Television, radio, magazine, brochure 6 10.9

Table 3. The TPB constructs among women intending and not intending to undergo CBE

Sr. no. TPB construct Intending to
undergo CBE

Not intending to
undergo CBE

t p value 95% CI

mean SD mean SD

1 Attitude 15.1823 2.03197 11.1754 2.17817 19.363 <0.001 3.600096–4.413610
2 Subjective norm 14.0938 2.48167 11.0526 2.65603 12.044082 <0.001 2.544792–3.537444
3 Perceived behavioral control 14.5729 2.95426 12.2193 3.57243 7.271836 <0.001 1.717410–2.989827
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of intention to undergo CBE increased 2.6-fold (AOR =
2.636; 95% CI = 2.013–3.451). The AOR of intention to
undergo CBE increased 1.4-fold per unit increase in the
subjective norm score (AOR = 1.418; 95% CI =
1.166–1.724) (Table 4).

Discussion

In this study, the mean score of intention to undergo
CBE was 12.55 (SD ± 3.22), with minimum and max-
imum values of 5 and 20, respectively. In Ethiopia, even
though there are no studies yet that focus on intention to
undergo breast screening, there are some studies on

intention to undergo cervical cancer screening. How-
ever, the mean score for intention to undergo CBE in our
study was a little lower than the mean score of intention
to undergo cervical cancer screening (14.52; SD = 4.012)
in a study conducted in the Gomma district, Jimma,
Ethiopia [15]. This might be due to the greater attention
and effort given to cervical cancer screening than CBE in
Ethiopia: for example, the availability of separate na-
tional cervical cancer prevention and control guidelines;
cervical cancer being included in the national Health
Management Information System (HMIS) for reporting;
and CBE and cervical cancer screening being given
together in a “cervical cancer screening” room at PHFs
in Ethiopia.

Table 4. Factors associated with intention to undergo CBE

Variable Intention COR (95% CI) P AOR (95% CI) p value

yes (n) no (n)

Age
<35 years 97 97 1.250 (0.862–2.292) 0.471 0.329 (0.086–1.254) 0.103
35–49 years 101 71 0.879 (0.474–1.628) 0.681 0.321 (0.096–1.078) 0.066
≥50 years 30 24 Ref Ref

Wealth index
Lowest 43 41 0.679 (0.368–1.252) 0.215 0.553 (0.169–1.807) 0.327
Second 39 45 0.561 (0.304–1.035) 0.064 0.265 (0.085–0.828) 0.022*
Middle 26 58 0.290 (0.153–0.548) 0.001 0.154 (0.039–0.602) 0.007*
Fourth 33 51 0.419 (0.225–0.778) 0.006 0.552 (0.173–1.756) 0.314
Highest 51 33 Ref Ref

Educational status
Could not read or write 63 95 0.670 (0.437–1.027) 0.066 1.662 (0.356–7.767) 0.518
Could read and write but no formal education 34 37 0.929 (0.538–1.602) 0.790 1.193 (0.316–4.504) 0.795
Attended formal education 95 96 Ref Ref

Occupational status
Govt./non-govt./self-employed 105 98 1.601 (1.088–2.357) 0.017 1.982 (0.859–4.568) 0.109
Unemployed/student 87 130 Ref Ref

Religion
Orthodox 59 114 0.500 (0.310–0.807) 0.005 1.092 (0.434–2.749) 0.852
Muslim 73 56 1.260 (0.763–2.081) 0.366 2.898 (0.985–8.522) 0.053
Protestant/Catholic 60 58 Ref Ref

Spouse’s educational status
Could not read or write 27 56 0.357 (0.203–0.628) 0.001 0.170 (0.036–0.797) 0.025*
Could read and write but no formal education 35 41 0.633 (0.363–1.104) 0.107 0.338 (0.096–1.191) 0.092
Attended formal education 85 63 Ref Ref

Knowledge
Poor 95 116 0.946 (0.644–1.388) 0.775 0.972 (0.427–2.211)
Good 97 112 Ref Ref 0.946

CBE
Never undertake CBE 166 199 0.930 (0.527–1.642) 0.803 1.215 (0.366–4.038)
Ever undertake CBE 26 29 Ref Ref 0.750
Attitude per unit increasea 2.589 (2.154–3.111) 0.001 2.636 (2.013–3.451) 0.001*
Subjective norm per unit increasea 1.587 (1.436–1.754) 0.001 1.418 (1.166–1.724) 0.001*
Perceived behavioral control per unit increasea 1.244 (1.165–1.329) 0.001 1.087 (0.945–1.251) 0.242

COR, crude odds ratio; AOR, adjusted odds ratio. *Significant at p < 0.05. aContinuous variable.
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Our study showed that the odds of intention to undergo
CBE among women whose spouse could not read or write
are 80% lower than for women whose spouse attended
formal education (AOR = 0.155; 95% CI = 0.033–0.722).
Likewise, Indian males who had completed secondary ed-
ucation were more likely to have a positive intention to
support their wife’s screening than males who had not
completed secondary education [19]. This is in line with the
WHO recommendation for male education to increase their
willingness to encourage and support their partners in
screening programs [20]. A study conducted in Addis Ababa,
Ethiopia, also revealed that women who attended secondary
and tertiary school were two and four times more likely to
practice breast cancer screening (AOR = 2.46, 95% CI =
1.12–5.38; AOR = 4.00, 95% CI = 1.48–10.86), respectively,
when compared to participants who did not attend formal
education [6]. This could indicate that education in general is
an important factor in breast cancer screening. That is why,
theMillenniumDevelopment Goals [21] and the Sustainable
Development Goals [22] prioritize universal primary edu-
cation as a foundation to improving people’s lives.

The present study showed that the odds of intention to
undergo CBE increased by 2.6-fold per unit increase in the
attitude score (AOR = 2.621; 95% CI = 2.005–3.426) and
increased by 1.4-fold per unit increase in the subjective norm
score (AOR = 1.399; 95% CI = 1.154–1.696). Likewise, ac-
cording to a study carried out in Nepal, women with a
positive attitude, high subjective norm, and high perceived
behavioral control were more likely to have intention to
undergo CBE [23]. Perceived behavioral control and sub-
jective norms also demonstrated a significant association
with intention to undergo breast cancer screening in a study
conducted in European countries [24]. This indicates that
TPB constructs (attitude, subjective norm, and perceived
behavioral control) should be emphasized when developing
interventions to increase CBE or breast cancer screening. The
reason for not having a significant relationship between
perceived behavioral control and intention to CBE in this
study while other studies mentioned above showed that
could be due to the sociodemographic variations between this
study and the above studies, as the above studies are in
Europe and Asia.

This study revealed that 13.1% (95% CI = 10–16) of
women ever had CBE. Similarly, a systematic review
conducted on studies in sub-Saharan Africa showed that
the lifetime prevalence of CBE ranged from 2% among
rural women in Nigeria to 28.9% among nurses in Lagos,
Nigeria [25]. Even though our results fall in the range of
the findings from different studies, any differences might
be due to the difference in sociodemographic charac-
teristics and population segment (e.g., nurses in Lagos).
The practice of CBE in this study (13.1%) is higher than
for a similar study in urban settings of the SNNPR in
Ethiopia (6.1%) [8]. However, this variation might be
because the current study assessed women who had ever

undergone CBE, but the SNNPR study assessed regular
engagement in CBE practice. Additionally, it must be
noted that in such an unscreened population, the results
found that 3.4% of 7,573 adult women with breast ab-
normalities needed further diagnostic services. Of these,
eventually 5 were newly found to have breast cancer [26].

In our study, among those who ever had CBE, the
majority (63.6%) underwent CBE on the recommendation
of a health professional. This finding is consistent with a
study carried out in urban settings of the SNNPR in
Ethiopia [8]. In Ethiopia, a health professional’s recom-
mendation for cancer screening practice is also observed
when recommending for breast self-examination [27]. This
indicates that health professionals’ recommendation is a
good approach in increasing breast cancer screening
practice. As shown elsewhere, CBE can be promoted suc-
cessfully and performed by lower level health workers if
sufficiently supported in the wider health system [28].

Among the 420 study participants, 263 (62.6%) said that
breast cancer is noncommunicable. This finding is lower
than the study conducted among women in Addis Ababa,
Ethiopia (77.1%) [6] and higher than the study conducted
among women of reproductive age in Bale Zone, Southeast
Ethiopia (12.4%) [17]. This variation would be due to
urban-rural variation, where urban residents are expected to
have a better knowledge than rural residents; and study time
difference, where knowledge level is expected to show
relative increment over time. Majority of this study par-
ticipants, 298 (71%), mentioned pain in the breast as a
breast cancer sign and symptom. Likewise, in similar studies
conducted in Addis Ababa [6] and in Bale Zone, Ethiopia
[17], pain in the breast was mentioned by 50.6% and 20.5%
of the respondents, respectively. Absence of breast-feeding
and obesity were recognized as major risk factors for de-
veloping breast cancer by 288 (68.6%) and 269 (64%) of
participants, respectively. However, smoking was recog-
nized as a common risk factor for breast cancer by 44.6% of
similar study participants [6].

In this study, only 185 (44%) of the respondents put
CBE as breast cancer prevention method. In contrary,
majority (78.6%) of participants in a study conducted in
Bale Zone, Southeast Ethiopia [17] put CBE as a most
breast cancer prevention method they know. This in-
forms that priorities should be given to train health
professionals at all levels of the health system to promote
and offer CBE. The findings of this study could provide an
evidence base for designing interventions to increase the
intention to undergo CBE among women visiting rural
healthcare facilities, thereby facilitating early breast
cancer detection and increasing survival.

Strengths and Limitation of the Study
This study has certain strengths and limitation. To

validate the direct measures of TPB constructs, indirect
measures were developed up on the elicitation study, for
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which, in-depth interviews were conducted to explore
salient beliefs. However, since this study is a cross-
sectional study, it fails to assess whether whose in-
tended women would undergo the CBE or not after
3 months as they reported. Thus, researchers of this study
suggest follow-up study for the future.

Conclusion

Intention to undergo CBE is lower in this study
compared to other settings. Participant’s higher wealth
index, higher spouse educational status, positive attitude,
and higher subjective norm had a relevant association
with intention to undergo CBE. We recommend ex-
pansion of the formal education program and social and
behavioral change communication interventions to im-
prove self-efficacy and community activation to demand
cancer screening services must go hand in hand with
provider readiness to provide such services. Improving
attitudes and subjective norms toward CBE by itself could
also increase the uptake. Certainly, health facilities need
to be prepared for the procedure, referral, diagnostic
service, and patient navigation. Training “cancer nurses”
could facilitate this process.
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Abstract: Background/Objectives: Hypertension is often asymptomatic, progresses slowly, and

leads to multiple secondary diseases. Thus, a regular blood pressure check is recommended. The

objective of this study is to assess the intention to undergo a blood pressure check and its associated

factors among adults in Southwest Shewa Zone, Ethiopia. Methods: A healthcare-facility-based cross-

sectional design was utilized. A standardized questionnaire, adapted from previous research, was

administered by trained interviewers. Binary logistic regression analysis was used to determine the

factors the intention to undergo blood pressure checks is associated with, utilizing SPSS version 27.

Results: Four hundred twenty-one participants provided a complete response, yielding a 99.7%

response rate. Of these participants, 153 (36%) had had their blood pressure checked at some point.

The vast majority of the study participants (387, 91.9%) did not know the normal blood pressure range.

The median score for intention to undergo blood pressure check was 11 (interquartile range 10±13).

Female participants were 59% less likely (adjusted odds ratio [AOR] 0.408, 95% confidence interval

0.208±0.801) to intend to undergo a blood pressure check than male participants. Participants in the

poorest wealth quintile were 82% less likely (AOR 0.183, 95% CI = 0.063±0.533) to intend to undergo

a blood pressure check than those in the richest quintile. Participants who intended to undergo a

blood pressure check had a significantly favorable attitude (t = 10.801, p < 0.001) and lower perceived

behavioral control (t = −2.865, p < 0.001) compared with those who had no intention of checking.

Conclusion: A high intent to undergo a blood pressure check should prompt healthcare facilities

to offer regular blood pressure check-up services. Behavioral change communication interventions

should address the attitude and perceived behavioral controls of individuals associated with the

intention to undergo a blood pressure check. In doing so, special attention should be given to female

and economically disadvantaged populations.

Keywords: hypertension; blood pressure; screening; rural health; Ethiopia; public health; intention

1. Introduction

Hypertension, or high blood pressure, is a grave medical condition that can cause
brain, heart, kidney, and additional health problems. Globally, an estimated 1.28 billion
adults have hypertension, and around two-thirds of these individuals live in low- and
middle-income countries [1]. In Africa, the estimated number of people with hypertension
is projected to rise to 216.8 million by 2030 (a 66% rise from 2010) [2]. A systematic review
and meta-analysis of 38 studies showed a 21.81% hypertension prevalence in Ethiopia [3].

Hypertension may be asymptomatic and progresses very slowly, so it is called a ªsilent
killerº [4,5]. Thus, the World Health Organization (WHO) recommends undergoing a
regular blood pressure check. Early detection of high blood pressure through screening
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can lead to timely treatment, decreasing associated costs and reducing the risk of serious
health complications like heart attacks, strokes, and premature death [1]. The United States
Preventive Services Task Force (USPST) recommends annual hypertension screening for
adults >40 years old and a screening timeframe of 3±5 years for adults aged between 18
and 39 years [6]. In line with international recommendations, the National Guidelines of
Ethiopia regarding clinical and programmatic management of major non-communicable
diseases also recommend regular hypertension screening for adults ≥ 30 years [7].

Despite the recommendations for hypertension screening, throughout the world, an
estimated 46% of adults with hypertension are oblivious to their status [1]. The burden
of undiagnosed hypertension is 28.8% in Southern Ethiopia [8] and 21.2% in Southwest
Ethiopia [9]. Therefore, the aim of this research is to assess the intention to undergo a blood
pressure check and its associated factors among adult primary healthcare facility attendants
in the Southwest Shewa zone, Ethiopia, using the theory of planned behavior (TPB). This
approach has been applied to a wide variety of health behaviors, including the intention to
undergo screening for cervical cancer [10±13] and clinical breast examination [14]. Accord-
ing to Ajzen’s TPB, intention is influenced by favorable or unfavorable attitudes, subjective
norms, and perceived behavioral control, which are shaped by behavioral, normative, and
control beliefs, respectively [15]. Even though a target population’s intention to undergo
a recommended behavior is a key factor for policy planning and program design, to our
knowledge, there have been no studies focusing on the intention to undergo a blood pres-
sure check in this area. Thus, our findings will contribute to filling a knowledge gap among
researchers, policymakers, and program designers.

2. Materials and Methods

2.1. Study Design, Area, and Period

A health-facility-based cross-sectional study was conducted in the Southwest Shewa
zone, Oromia, Ethiopia. Southwest Shewa is found 114 km from the capital city, Addis
Ababa. Ethiopia’s healthcare system is a three-tier structure. At the primary level, services
are delivered through a network of health posts (village-level facilities), health centers, and
primary hospitals. Health centers oversee health posts, deliver mainly preventive healthcare
services, and do referrals to primary hospitals. Southwest Shewa has 54 health centers, and
this study collected data from 12 of them from 10 January 2021 to 10 February 2021.

2.2. Study Population

All adults ≥ 30 years, old who were visitors to the selected healthcare facilities during
the data collection time were eligible for this study. The rationale for the age cutoff of
≥30 years is based on the Ethiopian National Guidelines on Clinical and Programmatic
Management of Major NCDs [7]. Pregnant women and patients diagnosed with hyperten-
sion were excluded.

2.3. Sample Size Determination

The sample size was calculated using the single population proportion formula with
Epi-Info software (version 7). Based on the assumptions of a 95% confidence interval (CI)
and a 5% margin of sampling error tolerance (hence there being no similar previous study),
we assumed a 50% probability of an intention to undergo a blood pressure check and a 10%
non-response rate, and the sample size was calculated at 422.

2.4. Sampling Procedures

A total of 12 facilities were chosen randomly from 54 PHFs in Southwest Shewa. The
sample was equally distributed among each healthcare facility based on the patient flow in
each facility over the previous 10 days, which was similar for each facility and was assumed
to be similar throughout the period of data collection. The actual study participants were
chosen from the 12 healthcare facilities using systematic random sampling. The sample
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size interval was computed, and every other nine adults visiting each healthcare facility
were approached and interviewed when they exited the facility.

2.5. Questionnaire Design and Data Collection

The TPB manual by Ajzen [15] and previous research [16,17] were used to develop
this study questionnaire. An elicitation study was conducted prior to developing this study
tool in order to identify items for measuring indirect TPB constructs. Sixteen in-depth
interviews with participants similar to the target population have generated 11 themes
(Table S1).

The outcome variable, the intention to undergo a blood pressure check, was measured
using the following items: ªHow likely is it that you will need blood pressure check service
in the next 3 months?º; ªIn the coming 3 months, how likely is it that you will be checked
for blood pressure?º; and ªIn the next 3 months, how likely is it that you will look for
and request blood pressure check service?º. A median split between intending and not
intending to undergo a blood pressure check was considered to dichotomize the intention
variable [15].

Each TPB construct (attitude, subjective norm, and perceived behavioral control) was
measured on a 5-point Likert scale: 1, strongly disagree; 2, disagree; 3, neutral; 4, agree;
and 5, strongly agree. Items were clear and unambiguous, each statement addressed only
one issue, and appropriate language was used. The items used to measure the direct
attitude towards blood pressure check included ªa blood pressure check is goodº, ªa blood
pressure check is usefulº, and ªa blood pressure check feels pleasant.º The items used
to measure the direct subjective norm towards blood pressure check were ªmost people
who are important to me think that I should have my blood pressure checkedº, ªI feel
social pressure to have my blood pressure checkedº, and ªpeople who are important to me
want me to have my blood pressure checked.º The items used to measure direct perceived
behavioral control towards a blood pressure check were ªa blood pressure check service is
easily availableº, ªa blood pressure check service is easily accessibleº, ªa blood pressure
check is likely expensiveº, ªI don’t think I am at risk of acquiring high blood pressureº, and
ªI am aware about hypertension screening serviceº. We handled TPB dimensions (attitude,
subjective norm, and perceived behavioral control) as continuous variables (Table S1).

Considering previous studies [16±19], knowledge of blood pressure was measured by
using nine items. The knowledge-assessing items focused on risk factors, symptoms, and
prevention options. The median score was computed, and knowledge was categorized as
good or poor (above and below the median score, respectively).

In order to maintain consistency in meaning and content, the structured questionnaire
was developed in English, translated by language experts into Afan Oromo, the local
language, and then back translated into English. Pilot testing was done on the initial
questionnaire draft among a sample of 50 individuals similar to the study population, as
per the inclusion criteria of the study. Pilot participants were recruited using the same
sampling technique used in this study: systematic random sampling. All demographic
categories were represented. Pilot data were analyzed to determine the statistical rigor,
identify ambiguities and confusion, assess question order and flow, evaluate response
options, estimate time to complete, identify technical issues, and refine the questionnaire.
The final questionnaire comprised 10 sections: sociodemographic variables, knowledge
about hypertension, past practice of blood pressure checking, intention to undergo a blood
pressure check, and direct and indirect TPB constructs. The data were collected by trained
data collectors using a structured questionnaire and the Open Data Collection Kit (ODK).

2.6. Data Cleaning and Processing

The data gathered using the ODK were verified and exported to SPSS Statistics version
27 for analysis. Items that were negatively specified were inverted prior to analysis. An
analysis was conducted to assess the internal consistency of the items measuring the direct
theory of planned behavior (TPB) constructs. Cronbach’s alpha was >0.7 for each TPB
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dimensionÐ0.708 for direct attitude, 0.756 for direct subjective norm, and 0.762 for direct
perceived behavioral controlÐconfirming the internal consistency of the questionnaire.
Simple correlations among the direct and indirect measures of the similar TPB constructs
were calculated to verify the validity. Prior to performing any type of analysis, the normality,
homogeneity of variance, and multicollinearity of the data were examined. The variance
inflation factor was <10, indicating a lack of multicollinearity.

2.7. Data Analysis

Data were summarized utilizing frequency, proportion, central tendency, and dis-
persion. Independent-sample t-tests were employed to compare the TPB constructs of
individuals who intend to and do not intend to undergo a blood pressure check. The
Holm-Bonferroni method was used to adjust for significance levels to 0.0167, 0.025, and
0.05 for multiple comparisons and to reduce the risk of type I error.

To identify factors associated with the intention to undergo a blood pressure check, a
binary logistic regression model was employed. A p-value of less than 0.25 in the bivariate
analysis [20], multicollinearity, clinical significance, and maximum number of variables a
model can tolerate were considered to enter variables in the multiple logistic regression
model. Statistical significance for the multivariable logistic regression analysis was set at
p < 0.05. The Hosmer±Lemeshow goodness-of-fit test was run to confirm that the model
adequately fit the data.

3. Results

3.1. Sociodemographic Characteristics of Study Participants

In this study, 421 participants provided a complete response, yielding a 99.7% response
rate. Study participants’ ages ranged from 30 to 81 years, with a mean of 44.7 years and a
standard deviation of 10.2 years. More than half (n = 247, 58.7%) of the study participants
were women. Most of the participants (n = 364, 86.5%) were married. Almost half (n = 184,
43.7%) were Orthodox Christians. In terms of education and occupation, 153 (36.3%)
participants could not read or write, and 221 (52.5%) participants were farmers. The
majority of spouses (n = 266, 63.2%) were farmers and could mostly read and write without
formal education (n = 123, 29.5%; Table 1).

Table 1. Sociodemographic characteristics of the study participants.

Characteristics Response Category
Frequency
(N = 421)

Percent (%)

Sex
Female 247 58.7

Male 174 41.3

Religion

Orthodox 184 43.7

Muslim 108 25.7

Protestant 129 30.6

Marital status

Married 364 86.5

Widowed 41 9.7

Never married 16 3.8

Educational status

Cannot read and write 153 36.3

Read and write without
formal education

105 24.9

Primary education 117 27.8

Secondary education and above 46 10.9
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Table 1. Cont.

Characteristics Response Category
Frequency
(N = 421)

Percent (%)

Occupation

Government/non-governmental
organization employee

17 4.0

Housewife 127 30.2

Merchant 56 13.3

Farmer 221 52.5

Spouse occupation

Government/non-governmental
organization employee

36 8.6

Merchant/housewife 62 14.7

Farmer 266 63.2

Spouse educational status

Cannot read and write 106 25.2

Read and write without
formal education

123 29.2

Primary education 84 20.0

Secondary education and above 51 12.1

3.2. Knowledge About Blood Pressure and Past Blood Pressure Check Practice

Most of the participants (n = 278, 66%) stated that high blood pressure cannot be
transmitted. Moreover, most of the participants (279, 66%) knew at least one risk factor:
156 (37%) mentioned high fat and 102 (24%) mentioned heredity. The majority of the
participants (n = 300, 71%) correctly mentioned at least one sign and symptom; 266 (63%)
participants mentioned headache as a sign and symptom of high blood pressure, while
121 (28.7%) participants said they were unsure. Very few of the study participants (34, 8.1%)
knew the normal range of blood pressure, while most of them (376, 89%) said they did not
know it (Figure 1). When asked about the consequences of untreated high blood pressure,
383 (91%) participants were aware of at least one complication. Death was mentioned as a
common complication by 258 (61%) participants.

 

tt
−

ff

−

− − −

−

tt

tt

8.10%

91.9%

knowledge on normal range of blood pressure

know normal range of blood pressure

didn't know normal range of blood pressure

Figure 1. Knowledge of normal range of blood pressure among study participants.
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Regarding prevention of high blood pressure, 336 (80%) participants correctly men-
tioned at least one prevention method. Half of the study participants mentioned reduced
fatty food intake as one of the high blood pressure prevention measures. Furthermore, mini-
mizing salt intake and taking antihypertensive were mentioned by 185 (44%) and 128 (30%)
participants, respectively. Regarding the aim of blood pressure screening for healthy indi-
viduals, slightly more than half of the participants mentioned detecting hypertension early,
while more than a quarter of the participants did not know the aim.

Overall, the majority of the participants (n = 321, 76%) had good knowledge about
blood pressure. Moreover, 153 (36%) participants had their blood pressure checked at some
point. The two most common justifications were that it was the usual practice at the clinic
(93%) and that it was a health professional’s recommendation (58%; Table 2).

Table 2. Knowledge about blood pressure and past blood pressure check practices (n = 421).

Characteristics Response Category
Frequency
(N = 421)

Percent (%)

High blood pressure
can be transmitted

Yes 52 12.4

No 278 66

Don’t know 91 21.6

Risk factors for high blood pressure
(multiple responses are possible)

Hereditary/genetic background 102 24.23

Smoking 84 19.95

Obesity 7 1.7

High fat intake 156 37

Excess alcohol intake 72 17.1

Don’t know 142 33.7

Other 19 4.5

Signs and symptoms of high blood pressure
(multiple responses are possible)

Asymptomatic 53 12.6

Headache 266 63.2

Palpitations 123 29.2

Poor vision 66 15.7

Dizziness 57 13.5

Don’t know 121 28.7

Other 7 1.68

Normal blood pressure range

Less than 120/80 mmHg 34 8.1

Less than 130/90 mmHg 9 2.14

Less than 160/100 mmHg 2 0.48

Don’t know 376 89.31

Complications if blood pressure remains
untreated (multiple responses are possible)

Stroke 139 33

Heart failure 131 31.1

Kidney failure 69 16.4

Loss of sight 34 8.1

Death 258 61.3

Don’t know 38 9
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Table 2. Cont.

Characteristics Response Category
Frequency
(N = 421)

Percent (%)

Prevention/control measures for high
blood pressure

(multiple responses are possible)

Minimize salt intake 185 43.9

Reduce fatty foods 211 50.1

Avoid excess alcohol 123 29.2

Avoid smoking 84 20

Regular exercise 49 11.6

Taking antihypertensive 128 30.4

Measuring blood pressure 39 9.3

Don’t know 85 20.2

Other 16 3.84

Aims of a blood pressure check for a healthy
individual (multiple responses are possible)

To detect hypertension at an early stage 224 53.2

To prevent complication 182 43.2

Don’t know 115 27.3

Other 4 0.96

Have had a blood pressure check
No 268 66.7

Yes 153 36.3

Reasons to undergo blood pressure check
(multiple responses are possible)

(n = 153)

Health professional’s recommendation 88 57.5

It is a standard care at the clinic 93 61

Other 4 2.6

3.3. Intention to Undergo Blood Pressure Check

The median intention to undergo a blood pressure check score was 11 (interquartile
range [IQR] 10±13). Among the study participants, 224 (53%, 95% CI 48%±58%) intended
to undergo a blood pressure check in the next 3 months. The participants who intended to
undergo a blood pressure check had significantly favorable attitudes (t = 10.801, p < 0.001)
and lower perceived behavioral control (t = −2.865, p < 0.001). However, there was no
difference in subjective norms (Table 3).

Table 3. The theory of planned behavior (TPB) constructs among the participants intending or not

intending to undergo a blood pressure check.

TPB Construct

Intend to Undergo a Blood
Pressure Check

Do Not Intend to Undergo a
Blood Pressure Check t p

95% Confidence
Interval

Mean SD Mean SD

Attitude 4.372 0.671 3.819 0.541 10.801 <0.001 −0.314 0.050

Perceived
behavioral control

8.268 1.715 8.934 1.329 −2.865 <0.001 −0.963 −0.369

Subjective norm 2.789 1.129 2.921 0.684 −2.529 0.155 0.435 0.671

3.4. Associated Factors with Intention to Undergo Blood Pressure Check

Female participants were 59% less likely (adjusted odds ratio [AOR] 0.408,
95% CI = 0.208±0.801) to intend to undergo a blood pressure check than male partici-
pants. Housewives were 3.4 times more likely (AOR 3.400, 95% CI 1.653±6.992) to intend
to undergo a blood pressure check than farmers. The participants in the poorest wealth
quintile were 82% less likely (AOR 0.183, 95% CI 0.063±0.533) to intend to undergo a blood
pressure check than those in the richest quintile. A favorable attitude and lower perceived
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behavioral control would increase the intention to undergo a blood pressure check. Each
unit increase in the attitude score would increase the odds of intending to undergo a blood
pressure check by 3.7-fold (AOR 3.711, 95% CI 2.315±5.947). The odds of intending to
undergo a blood pressure check would decrease by 18% (AOR 0.822, 95% CI 0.690±0.981)
per unit increase in perceived behavioral control (Table 4).

Table 4. Factors associated with the intention to undergo a blood pressure check.

Characteristic Response Category
Intention Crude Odds Ratio

(95% Confidence
Interval)

p
Adjusted Odds

Ratio (95%
Confidence Interval)

p
No (n) Yes (n)

Sex
Female 131 116 0.541 (0.364±0.803) 0.002 0.408 (0.208±0.801) 0.009

Male 66 108 1 1

Educational
status

Cannot read
and write

79 74 0.369 (0.180±0.755) 0.006 0.848 (0.254±2.828) 0.789

Read and write only 55 50 0.358 (0.170±0.756) 0.007 1.072 (0.336±3.417) 0.907

Primary education 50 67 0.528 (0.252±1.105) 0.090 1.235 (0.410±3.716) 0.707

Secondary
and above

13 33 1 1

Occupation

Government/non-
governmental
organization

employee

6 11 1.600 (0.572±4.479) 0.371 1.620 (0.314±8.375) 0.565

Housewife 55 72 1.143 (0.736±1.773) 0.552 3.400 (1.653±6.992) 0.001

Merchant 33 23 0.608 (0.336±1.102) 0.101 1.000 (0.395±2.536 0.999

Farmer 103 118 1 1

Spouse’s
occupation

Government/non-
governmental
organization

employee

12 24 1.827 (0.878±3.805) 0.107 0.396 (0.139±1.133) 0.084

Merchant/housewife 34 28 0.752 (0.432±1.311) 0.315 0.539 (0.234±1.241) 0.146

Farmer 127 139 1 1

Spouse’s
educational

status

Cannot read and
write

43 63 0.501 (0.239±1.050) 0.067 1.353 (0.452±4.048) 0.589

Read and write only 71 52 0.251 (0.121±0.517) <0.001 0.657 (0.236±1.830) 0.422

Primary education 46 38 0.283 (0.132±0.606) 0.001 0.529 (0.196±1.432) 0.210

Secondary and
above

13 38 1 1

Wealth quintile

Poorest 45 39 0.395 (0.210±0.744) 0.004 0.183 (0.063±0.533) 0.002

Q2 50 33 0.301 (0.159±0.570) 0.000 0.150 (0.053±0.425) <0.001

Q3 43 41 0.435 (0.231±0.817) 0.010 0.169 (0.058±0.487) 0.001

Q4 33 50 0.691 (0.365±1.309) 0.257 0.271 (0.101±0.729) 0.010

Richest 26 57 1 1

Ever had blood
pressure checked

No 142 126 0.498 (0.331±0.749) 0.001 0.787 (0.454±1.363) 0.392

Yes 55 98 1 1

Attitude per unit increase a 4.160 (2.914±5.940) <0.001 3.711 (2.315±5.947) <0.001

Subjective norm per unit increase a 0.863 (0.703±1.058) 0.155 1.141 (0.826±1.577) 0.424

Perceived behavioral control per
unit increase a 0.757 (0.665±0.861) <0.001 0.822 (0.690±0.981) 0.029

a Continuous variable.
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4. Discussion

In this study, 53% of the participants intended to undergo a blood pressure check in
the next 3 months. Though there are no prior studies that have focused on the intention to
undergo a blood pressure check/hypertension screening in Ethiopia, this finding is consis-
tent with studies done on the intention to undergo screening for other non-communicable
diseases in the same country [12±14,21].

Female participants in this study were less likely to intend to undergo a blood pres-
sure check than male participants. This disparity might be explained by the knowledge
gap between the two sexes, as 86% of men, compared to 69% of women in this study,
demonstrated good blood pressure knowledge. The lower intention to undergo blood
pressure checks among females than males may lead to the high prevalence of undiagnosed
hypertension among women. Thus, interventions targeting women to increase their inten-
tion to undergo a blood pressure check are required. This study found that participants
in the poorest wealth quintile were 82% less likely (AOR 0.183, 95% CI = 0.063±0.533) to
intend to undergo a blood pressure check than those in the richest quintile. This difference
could be attributed to the knowledge disparity, as 94% of the wealthiest group and 75%
of the poorest group exhibited good blood pressure knowledge. The reason behind more
housewives intending to undergo a blood pressure check could also be the difference in
blood pressure knowledge among the two demographic groups; a higher percentage of
housewives (79%) possessed good blood pressure knowledge compared to farmers (71%).

In this study, we found that the odds of intending to undergo a blood pressure
check increased by 3.7 fold per unit in the attitude score. This significant relationship
between attitude and intention has been repeatedly indicated in different health behavior
studies, mainly those that have focused on non-communicable disease screening behaviors,
including the intention to undergo clinical breast examination [22] and cervical cancer
screening [10].

Relatively few of this study’s participants (13%) knew that hypertension could be
asymptomatic, and only 36% of the participants had had their blood pressure checked at
some point in their life. This percentage is lower than that found in studies in Lebanon [23],
Kenya [24], and Nigeria [19], where 45%, 65%, and 42% of the study participants, re-
spectively, had had their blood pressure checked at some point. The low blood pressure
check-up practice in this study setting indicates that a higher prevalence of undiagnosed
hypertension among the study population is more likely. Consistently, the authors of a
systematic review on the epidemiology of hypertension in Ethiopia found that 37%±78% of
patients with hypertension in Ethiopia were not aware of their blood pressure condition [25].
Thus, behavior change communication interventions are highly required to increase the
knowledge and practice of blood pressure checks in the study setting, thereby lowering the
high proportion of undiagnosed hypertension in the country at large.

The two most common justifications for having hypertension screening were that it
was the usual practice at the clinic (93%) and a recommendation by a health professional
(58%). Likewise, a study conducted in the Arsi zone, Oromia, Ethiopia, indicated that
receiving a health professional’s recommendation was significantly associated with self-
monitoring of blood pressure [26]. In Ethiopia, a health professional’s recommendation
is also an influencing factor for performing a breast self-examination [27]. Hence, recom-
mendations by health professionals represent a good approach to increasing any screening
practice. Thus, we encouraged involving healthcare professionals to give behavioral rec-
ommendations like NCD screening in behavioral change communication interventions for
promoting NCD screening.

Almost all of the study participants (91.9%) did not know the normal blood pressure
range. According to a study done in Gondar Comprehensive Specialized Hospital in
Ethiopia, among patients with hypertension, who are likely to know better than the undiag-
nosed population, 38% of the respondents did not know the normal blood pressure level [8].
In terms of risk factors, only 37% and 24% of the study participants mentioned high fat
intake and heredity/genetic background, respectively, as risk factors for hypertension, and
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34% did not know any risk factors. However, in the Gondar study, most of the respondents
were aware of the negative impact of cigarette smoking and alcohol drinking (79% and
88%) respectively; [8].

This study’s findings, in general, showed a gap in knowledge and practice regarding
blood pressure and blood pressure checks, which indicates a need for educational interven-
tion. Moreover, the findings of this study can be used to inform the design of interventions
that promote the intention to undergo blood pressure checks. The policy implications of
this study can also be relevant for other low-income countries that have similar contextual
factors to this study setting.

Strengths and Limitations

The strengths of this study include the use of validated measures and the exploration
of salient beliefs through elicitation. Looking at the participants’ backgrounds, all groups
represented eco-epidemiological settings. Therefore, we assumed the findings could be
generalized beyond the specific context of this study, considering the limitations of a
facility-based cross-sectional design. Additionally, we were unable to determine whether
the reported intention to undergo a blood pressure check translated into actual procedures.

5. Conclusions

Although there have been very limited studies focusing on the intention to undergo
a blood pressure check, we found a lower intention to undergo a blood pressure check
compared with other NCD screening services in this study setting. A higher wealth index,
the male sex, a positive attitude, and low perceived behavioral control had a positive asso-
ciation with the intention to undergo a blood pressure check. We recommend expanding
blood pressure check-up services together with social and behavioral change communi-
cation (SBCC) interventions to ensure health facilities have trained nurses who can check
blood pressure. In doing so, special attention should be given to female and economically
disadvantaged populations. Thus, the SBCC intervention should ensure its accessibility,
understandability, and usability by these populations.

Supplementary Materials: The following supporting information can be downloaded at https://

www.mdpi.com/article/10.3390/healthcare12232417/s1. Table S1: The theory of planned behavior

constructs and the intention to undergo a blood pressure check.
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Abstract: Background: Despite the high non-communicable disease (NCD) mortality in Ethiopia,

NCD screening in the country remains suboptimal. This study assessed the health communica-

tion process and materials designed to promote NCD screening among adult primary healthcare

facility attendants in the Gurage Zone, Ethiopia. Methods: A parallel mixed-methods approach

was employed. Seven health communication materials were evaluated using the Modified Clear

Communication Index Score by the Center for Disease Control and Prevention (CDC). Seven key

informants who were involved in the production were interviewed to explore the process. Users’

satisfaction with the materials was assessed through a cross-sectional survey (N = 412). We used

multivariable logistic regression with SPSS version 27 software to determine the factors associated

with users’ satisfaction. Thematic analysis was applied for the qualitative data analysis using Open-

code 4.03 software. Results: Qualitative interviews indicated that the production process relied on

evidence, involved stakeholders, and included pretesting. The CDC index score revealed that five

of the seven materials were considered clear and user-friendly, whereas two required improvement.

Overall users’ satisfaction with the material was high with a mean score of 22.10 (SD ± 2.34; min:

14, max: 25). Age and educational status had significant positive association with users’ satisfaction.

Conclusions: Developing health communication materials on promoting NCD screening based on

evidence, stakeholders’ input, and pretesting can lead to good quality material and user satisfaction.

We recommend future research works to measure changes in NCD screening service uptake as a

result of using the health communication materials considered in this study.

Keywords: health communication; screening; satisfaction; non-communicable disease; behavioral

change; primary healthcare facility

1. Introduction

Globally, non-communicable diseases (NCDs) are the primary causes of death [1]. Of
all global NCD deaths, 77% are in low- and middle-income countries [2]. The main types
of NCDs are cardiovascular diseases, cancers, chronic respiratory diseases, and diabetes [2].
In Ethiopia, every hour, an estimated 25 Ethiopians are dying of NCDs, with an estimated
rate of 554 (95% UI: 502±605) per 100k population [3]. In Ethiopia, disability-adjusted life
years (DALYs) due to NCDs have increased from 20% in 1990 to 69% in 2015 [4]. However,
though the shift in NCD burden has been the most rapid, Ethiopia is among the countries
least prepared for this transition [5]; NCD screening service uptake in the country is still
very low [6±8], and NCD communication, in particular, and health communication, in
general, did not receive as much priority as other health-related activities in the country [9].
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International entities such as the World Health Organization (WHO) and the United
Nations (UN) have identified the prevention and control of NCDs as an increasingly im-
portant discussion item on the global health agenda [10,11]. In congruence with global
commitments, the Ethiopian national guideline on major NCDs aims to reduce their increas-
ing burden in Ethiopia through primary (vaccinations), secondary (screening), and tertiary
(diagnosis, treatment, and care) levels of prevention [12]. In addition, the Ethiopian national
strategic action plan for the prevention and control of major NCDs aimed to increase public
awareness on NCDs by conducting social and behavioral change communication through
print and electronic media [13]. Furthermore, the Ethiopian National Health Promotion and
Communication Strategy Framework emphasized that without increased public awareness
and behavior change, health improvements in the country would not be achievable [14].

Thus, efforts towards NCD prevention and control in Ethiopia have encompassed
the development of health communication materials to promote NCD screening [15±17].
The NCD working group at the School of Public Health, Addis Ababa University, ex-
emplifies this approach of promoting NCD screening, creating seven different materials
encompassing an audiovisual presentation and six printed pieces (leaflets, posters, and a
billboard). The main message of these materials was about NCD screening. The targeted
NCD screening services in this study were clinical breast examination, cervical cancer
screening, blood pressure measurement, and blood glucose measurement. The audiovisual
component features healthcare professionals encouraging regular screening, along with
testimonials from survivors emphasizing the benefits of early detection. Posters stress the
ease of NCD screening, the often asymptomatic nature of these diseases, and the impor-
tance of a healthy lifestyle. Leaflets give definitions of NCDs, their risk factors, potential
complications, and preventative measures. The billboard visually shows the targeted NCD
screening procedures (Materials S1).

However, most behavioral change communication processes and materials developed
to communicate health issues in Ethiopia are not evaluated or not to satisfactory quality [18,19].
Thus, this study assessed the production process, materials’ quality, and the user satisfaction
of the NCD screening communication materials developed by the School of Public Health,
Addis Ababa University, for adult primary healthcare facility (PHF) attendees in Gurage
Zone, Ethiopia. Thus, policymakers in Ethiopia and similar settings can learn from the
process and adopt the materials for promoting NCD screening for the prevention and
control of NCDs.

2. Materials and Methods

2.1. Study Design, Area, and Period

A facility-based parallel mixed-method approach was used in this study. A qualita-
tive descriptive program evaluation study approach was applied to explore the material
production process. To measure the level of satisfaction with the audiovisual material
among PHF attendants, a facility-based cross-sectional study design was used. This study
took place at two PHFs in Gurage Zone, Ethiopia. These are the sites where the health
communication materials developed by the NCD working group at Addis Ababa Univer-
sity’s School of Public Health were disseminated. Gurage Zone is located in the regional
state of Central Ethiopia, which is the third most populous region in the country with an
estimated population of 9.3 million in 2024 [20]. This study’s data were collected from 1 to
30 January 2022.

2.2. Sample Size and Sampling Procedures

For the quantitative data, a sample size was determined using a single population
proportion formula. With the assumption that there are no prior national or local data
used in a similar setting on satisfaction with the health communication materials among
adult PHF attendants, a sample proportion of 50% was used to maximize the sample
size. Considering a 95% confidence interval, a 5% margin of error, and a 10% anticipated
non-response rate, the sample size (N) was calculated at 422.
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Participants were selected using the systematic random sampling method among
adults attending the two PHFs where the health communication materials considered in
this study were disseminated. At those PHFs, the audiovisual was being played at the
waiting areas, posters were posted outside the service room walls, billboard was placed
inside the facilities at the entrance next to the internal navigation sign, and leaflets were
being given by the healthcare professionals for all attendants in all service rooms. Ten days
before the actual data collection, clients’ flow rate to each of the facilities was calculated,
and no difference in the flow rate for the next one month of data collection was assumed.
The flow rate was 60 adults per facility per day. The sample size from each facility/date
of data collection (211/30 = 7) was the sample size from each facility per day. The sample
size interval was computed as (60/7 = 8). Therefore, the other eight adults visiting each of
those PHFs were approached and interviewed.

For the qualitative data, seven key informants who participated in the production,
evaluation, or dissemination of materials were selected using the critical-case purposive
sampling method. Participant recruitment was stopped at the saturation level. Moreover, all
seven health communication materials on NCD screening produced by the NCD working
group at the School of Public Health, Addis Ababa University, were evaluated in this study.

2.3. Measurements and Data Collection

Quantitative data were collected at the exit gate of those selected PHFs once respon-
dents finished their stay at the facility. An interviewer-administered questionnaire, adapted
from a satisfaction assessment literature, was used to collect the quantitative data [21]. A
structured questionnaire was developed in the English language, translated into the local
language (Amharic), and then translated back into English by language experts. The first
draft questionnaire was pilot-tested and appropriate modifications were made.

The final version of the questionnaire was structured into three sections: socio-
demographic characteristics; exposure to the materials; and satisfaction with the audio-
visual materials. Satisfaction was measured with five items on a five-point Likert scale,
with responses ranging from ‘very dissatisfied’ (1) to ‘very satisfied’ (5), with a minimum
possible score of ‘5’ and a maximum possible score of ‘25’. Satisfaction items assessed the
overall presentation/appearance, attractiveness, understandability, and appropriateness of
the material in terms of culture, as well as its ability to offer new information (Table S1).
Each of the satisfaction item scores were summed up and the mean satisfaction score was
calculated. The mean value was used to dichotomize the satisfaction variable. Respondents
who scored above the mean were considered satisfied with the material.

The qualitative data were collected using a semi-structured key informant interview
guide to explore the production process of the health communication materials. Most
of the qualitative interviews took place at the respondent’s office. Each interview took
30 min on average. The quality of the materials was evaluated using the modified CDC clear
communication index score [22]. The modified index has a total of 13 items under 4 sections.
The number of items scored depends on the type of material. The four sections are core,
behavioral recommendations, numbers, and risk. The ‘core’ includes the main message,
call to action, and language (Table S2). A four-day intensive training on quantitative and
qualitative data collection was given for the data collectors prior to the actual data collection.

2.4. Data Processing and Analysis

The quantitative data were checked for completeness, coded, and entered into SPSS
version 27 for analysis. Descriptive statistics were used to describe the frequency distribu-
tion, proportion, measures of central tendency, and dispersion. The association between
single explanatory variables and dependent variables was examined through bivariable
analysis by computing the odds ratio at a 95% confidence level. A multivariable logistic re-
gression model was used to determine factors associated with the satisfaction and to control
confounding variables. Crude and adjusted odds ratios with 95% confidence intervals were
calculated. Six variables were included in multi-variable logistic regression analysis based
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on p-values less than 0.25 in bivariate analysis [23], the consideration of multi-collinearity,
clinical significance, and the maximum number of variables that is sufficient to enter the
model. For all statistical significance tests, independent and dependent variables were
declared at p < 0.05.

Thematic analysis was used to understand the qualitative data and is presented with
quotations. According to the CDC clear communication index score, the overall score is out
of 100%. A material with a score of 90 or higher is considered good, easily understandable,
and usable by the audience. A material with a score of 89 or lower is considered for
improvement [22].

3. Results

3.1. Health Communication Material Production Process

3.1.1. Characteristics of Key Informant Interview Participants

Seven purposely selected individuals gave a key informant interview in this study.
These individuals took different roles in the production process of the health communica-
tion materials considered in this study. Key informants were aged 29 to 52 years, two of the
seven participants were females, and they had a range of professions (e.g., one clinician,
one musician, two producers, one graphic designer, one photographer, and one health
communication expert) (Table 1).

Table 1. Characteristics of key informant interview participants.

KII
Participant

Age and Sex Profession Role in Material Production

01 38-year-old female Internist and clinical oncologist Content revision and edition

02 40-year-old male Musician Sound development

03 34-year-old male
Health professional, head of Woreda Health
Office

Material review

04 52-year-old male Producer
Audiovisual content
development and production

05 45-year-old male Producer
Print material content
development

06 29-year-old female Graphic designer
Graphic design and
photography

07 40-year-old male Health communication expert Leader, content edition

3.1.2. Bases for Developing the Materials: Evidence-Driven?

This study’s participants articulated that producing the health communication materi-
als considered in this study was set to be a valuable response to the results of an earlier
baseline study, which showed different factors associated with the low NCD screening
practice among the target audience.

. . .Before the start of the material development, there was a baseline study, and the result
of the baseline study was presented to us. The study indicated different wrongly held
beliefs for the low NCD screening behavior in the study area. The health communication
materials we developed was aimed towards changing those beliefs. . . (KII 07)

. . .According to the baseline study findings, most of our audiences believe that they
are healthy, and that is why they fail to get screened. . . thus, through our materials we
indicated that NCDs are asymptomatic at their early stage. . . (KII 01)

Key informants also emphasized the usage of an evidence-based media mix to increase
the reach.

. . .When the baseline study finding was presented to us, we came to know that some of
our target audiences can’t read and write, then we decided to develop an audiovisual in
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addition to printed materials. . . For those who can’t read the printed materials, they can
watch the video. . . (KII 03)

Key informants indicated that, in addition to the baseline study, they drew upon
various guidelines and manuals during the development of these health communication
materials.

. . .When we developed these materials, we used the CDC guidelines, the USAID video-
shooting guide, and the Ethiopian national health promotion and communication strategy. . .
(KII 05)

3.1.3. Strategies Used in Developing the Materials

Developers of these communication materials used different strategies to command at-
tention, to clarify the message, to convey benefit, and to build trust among target audiences.
The use of local language, including sign language translation in the audiovisual field, the
linking of art and science, media mixing, the involvement of community representatives,
and stakeholder engagement were some of the strategies mentioned by the key informants.

. . .Our photographer first went to the field and took some photos that could reflect the
target population. Then, individual actors in these materials designed following a dress
code, age group and sex that best fits to the culture and topic. . . (KII 06)

. . .We developed and produced a new music track for this purpose, and we used it as a
background in audiovisual. . . that is to attract attention. . . (KII 02)

3.1.4. Pretesting and Evaluation of the Materials

The key informants reflected that the materials underwent evaluations at different
phases of the production process. The evaluations were concept-tested before the first
draft, the stakeholders’ review after first draft, and field testing after the final draft. The
evaluations resulted in the changing of wordings, slogans, colors, and signs.

. . .Before we started the actual production, we first presented the storyline to the team
and we revised it according to the feedback, then we developed our first draft. . . the draft
materials were revised many times upon feedback from different stakeholders including
community representatives; our final evaluation was made before we duplicated the mate-
rials, where we did the pretest in the community that resembled our target audience. . .
(KII 05)

. . .In a similar vein, a key informant who developed the music lyrics stated that, because
of comments from various stakeholders, some parts of the music lyrics had been completely
cut down and replaced with other words. Not only was that, but the addition of a female
vocalist required to balance male and female participation and create a more engaging
environment for both sexes. . . (KII 02)

The key informants emphasized several challenges that were faced during the produc-
tion of the material. Finding real patients willing to participate in the video recording was
the main difficulty. The team also encountered challenges in script development, with the
aim of expressing cultural touches and using appropriate language for all four NCDs in
common.

. . .It was difficult to make the storyline based on all the four target NCDs in a single
material. However, after having repeated discussion with the team, we managed to
address all of the targeted NCDs by presenting them one by one in the audiovisual, by
producing two different leaflets according to the disease type, and by focusing on the
common features on the rest of the materials. . . (KII 05)

Moreover, the creative team leader acknowledged encountering various challenges
related to COVID-19 restrictions, though they highlighted that those obstacles were suc-
cessfully managed through dedicated efforts.
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3.2. Quality of the Health Communication Materials: CDC Clear Communication Index Scores

The main message of the disseminated materials was about NCD screening. The
majority of materials explained NCD risk factors and the benefits of adopting other NCD
preventive behaviors.

In all the materials, the main messages and calls to action were presented in the active
voice using audience-friendly language. On the two leaflets, the main message was written
at the end or on the back of the material. On all other materials, the main message was
written at the top, the beginning, or at front section. Calls to action, such as getting screened
and reducing NCD risk factors, were consistently covered within the materials. Moreover,
visuals and images reinforced the recommended behaviors. To enhance readability, some
printed materials employed bulleted lists to break up the text. In addition, decimals,
fractions, and percentages were avoided for clarity.

The CDC clear communication index score results revealed that five of the seven mate-
rials scored above 90%. This indicates they are good materials and have addressed most
of the items that make materials easier to understand and use. However, the two leaflets
scored below 89%, suggesting they have areas for improvement (Table 2).

Table 2. Quality health communication materials: CDC clear communication index score.

Materials
Core (Main Message, Call
to Action, Language)

Behavioural
Recommendations

Numbers Risk Total Score

Leaflet 1 4/6 2/2 2/2 2/2 83.3

Leaflet 2 4/6 2/2 NA 2/2 80.0

Billboard 6/6 1/1 NA NA 100.0

Poster 1 6/6 1/1 NA NA 100.0

Poster 2 6/6 1/1 NA NA 100.0

Poster 3 6/6 1/1 NA NA 100.0

Audiovisual 6/6 2/2 NA 2/2 100.0

3.3. Users’ Exposure and Satisfaction with the Health Communication Materials

3.3.1. Socio-Demographic Characteristics of Survey Participants

Complete responses for the quantitative survey were obtained from 412 participants,
with a 97.6% response rate. Most of the participants (176; 42.7%) were in the age range
of 30±39 years, and a few (27; 6.6%) were between 60 and 69 years. More than half (238;
57.8%) of participants were females. Most of the participants (340; 82.8%) were married.
The majority of the respondents (190; 46.1%) could not read or write. With regard to the
respondents’ occupations, most of them (141; 34.2%) were farmers (Table 3).

3.3.2. Exposure to the Health Communication Materials

After the completion of the visits to those facilities, exposure to the health communica-
tion materials differs among the 412 participants in this study. The majority (406; 98.5%)
saw the audiovisual presentation during their visit to the PHFs. However, exposure to
printed materials was lower; only 26 (6.3%) saw at least one of the two leaflets, while 147
(35.7%) saw the billboard, and 120 (29.1%) saw at least one of the three posters (Figure 1).
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Table 3. Socio-demographic characteristics.

Variables Response Frequency (N = 412) Percentage (%)

Age in years

30±39 176 42.7
40±49 147 35.7
50±59 62 15
60±69 27 6.6

Sex
Male 174 42.2
Female 238 57.8

Religion
Orthodox 237 57.5
Muslim 125 30.3
Other * 50 12.1

Marital status

Single 41 10.0
Married 340 82.8
Divorced 10 2.4
Widowed 21 5.1

Educational status

Cannot read and write 190 46.1
Can read and write without primary school 24 5.8
Primary school 80 19.4
Secondary school 51 12.4
Technical 11 2.7
University/higher education 56 13.6

Occupation

Farmer 141 34.2
Merchant 89 21.6
Private employee 35 8.5
Government employee 58 14.1
Other ** 89 21.6

* (Protestant, Catholic, or Adventist); ** (housewife, pensioner, or daily laborer).

ff

(Figure 1). 

 

Figure 1. Number of individuals who were exposed to the health communication materials (N = 412).

3.3.3. Satisfaction with the Audiovisual

Satisfaction with the audiovisual was assessed among the 406 participants who had
seen it. Participants found the presentation, attention-grabbing aspects, and ease of under-
standing to be the most satisfactory aspects, with mean scores of 4.50 (SD ± 0.54; min: 2,
max: 5), 4.48 (SD ± 0.60; min: 2, max: 5), and 4.41 (SD ± 0.68; min: 1, max: 5), respectively.
Scores for cultural appropriateness and providing new information were slightly lower at
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4.37 (SD ± 0.69; min: 2, max: 5) and 4.33 (SD ± 0.76; min: 2, max: 5), respectively. Each
satisfaction item score was summed up and gave observed values ranging from 14 to 25,
and mean satisfaction score was computed as 22.10 (SD ± 2.34) (Table 4).

Table 4. Level of satisfaction towards the audiovisual material (N = 406).

Satisfaction category Minimum Maximum Mean Standard Deviation

Presentation of the audiovisual 2 5 4.50 0.539

Attracting attention 2 5 4.48 0.595

Easiness to understand 1 5 4.41 0.679

Appropriateness of the audiovisual in terms of culture 2 5 4.37 0.690

Giving new/different information 2 5 4.33 0.761

Overall satisfaction towards the audiovisual material 14.00 25.00 22.10 2.340

3.3.4. Factors Associated with Satisfaction with the Audiovisual

From the multivariable logistic regression analysis, respondents’ age and educational
status were significantly associated with satisfaction with the audiovisual material. The
association showed that respondents aged 40±49 years were twice as likely to be satisfied
with the audiovisual than respondents aged 30±39 years (AOR: 2.20, 95% CI: 1.33±3.63).
Respondents who went through university/higher education were 4.4 times (AOR: 4.42,
95% CI: 1.36±14.40) more likely to be satisfied with the audiovisual material than those who
cannot read and write (Table 5).

Table 5. Factors associated with satisfaction with the audiovisual.

Variables Response
Satisfaction

COR(CI) p-Value AOR(CI) p-Value
Yes No

Age in years

30±39 (ref) 70 104 1 1
40±49 76 67 1.69 (1.09±2.64) 0.022 2.199 (1.33±3.63) 0.002 *
50±59 27 35 1.15 (0.64±2.06) 0.648 1.49 (0.77±2.87) 0.237
60±69 11 16 1.02 (0.45±2.33) 0.960 1.10 (0.42±2.90) 0.853

Sex
Male (ref) 73 99 1 1

Female 111 123 1.22 (0.82±1.82) 0.318 1.447 (0.89±2.37) 0.141

Religion

Orthodox (ref) 101 134 1 1
Muslim 53 69 1.02 (0.66±1.59) 0.933 1.131 (0.71±1.81) 0.609
Other & 30 19 2.10 (1.12±3.93) 0.021 1.916 (0.98±3.74) 0.056

Marital status

Single (ref) 21 18 1 1
Married 147 189 0.667 (0.34±1.30) 0.232 0.668 (0.31±1.46) 0.311
Divorced 6 4 1.286 (0.31±5.28) 0.727 1.167 (0.26±5.32) 0.842
Widowed 10 11 0.779 (0.27±2.26) 0.646 0.769 (0.22±2.67) 0.679

Educational
status

Cannot read and write (ref) 79 111 1 1
Can read and write 10 13 1.081 (0.45±1.59) 0.862 1.082 (0.43±2.74) 0.867

Primary school 30 49 0.860 (0.50±1.74) 0.584 0.990 (0.54±1.80) 0.975
Secondary school 25 26 1.351 (0.73±2.51) 0.342 1.802 (0.81±4.00) 0.148

Technical 5 5 1.401 (0.39±5.02) 0.600 2.178 (0.452±10.52) 0.333
University/higher education 35 18 2.732 (1.44±5.17) 0.002 4.424 (1.36±14.40) 0.014 *

Occupation

Farmer (ref) 57 84 1 1
Merchant 33 55 0.884 (0.51±1.53) 0.659 0.682 (0.37±1.26) 0.225

Private employee 16 19 1.241 (0.59±2.62) 0.570 0.591 (0.21±1.65) 0.316
Government employee 32 21 2.246 (1.18±4.28) 0.014 0.674 (0.21±2.22) 0.516

Other ¶ 46 43 1.576 (0.92±2.69) 0.095 1.273 (0.68±2.40) 0.454

& (Protestant, Catholic, or Adventist), ¶ (daily laborer or housewife), * (p-value < 0.05), COR (crude odds ratio),
AOR (adjusted odds ratio), CI (95% confidence interval).

4. Discussion

This study evaluated the health communication process, materials disseminated, and
users’ satisfaction on the health communication materials developed by the School of Public
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Health, Addis Ababa University, for increasing NCD screening service uptake among PHF
attendants in Gurage Zone, Ethiopia.

After visiting the facilities where the study communication materials were distributed,
participants showed varying levels of exposure to the materials. The vast majority (98.5%)
saw the audiovisual presentation during their visit to the PHFs, while exposure to printed
materials was considerably lower. This could suggest that the audiovisual material had
the highest reach within the healthcare facilities. In line with this finding, a similar study
conducted in Bangladesh, assessing the role of print materials and electronic media to im-
prove cervical cancer screening, revealed that television was the best method of awareness
creation [24]. This may be due to the fact that printed materials primarily reach literate
individuals and exclude those with visual impairments, whereas the audiovisual format,
displayed on a television screen, can effectively engage both literate and non-literate
audiences. Moreover, individuals with visual impairments can benefit from the audio
component, making the information more accessible. Evidences also indicated that most
audiences preferred audiovisuals than print materials [25±27]. By the time they finished
their visit to those PHFs, only 29% of the study participants reported seeing the posters
targeted in this study. Similarly, following the poster campaign where four hundred posters
for smoking prevention were placed in the streets of Geneva, only 36% of respondents
reported seeing posters about smoking prevention [28]. This may indicate the possible
lower reach of printed materials, especially posters, compared to audiovisuals.

In this study, the high mean scores across all audiovisual material satisfaction items
(22.10 (SD ± 2.34; min: 14, max: 25)) suggest that target audiences are generally satisfied
with the audiovisual material. As per a study conducted in Addis Ababa, Ethiopia, the
received service has to meet or exceed the patients’ expectations for the patients to be
satisfied [29]. Thus, our study findings could imply that audiovisual material has met or
exceeded target audiences’ expectations.

The multivariable logistic regression report of this study showed that participants’ age
and educational status have a positive association with satisfaction with the audiovisual
material. Respondents who went through university/higher education were 4.4 times
(AOR: 4.42, 95% CI: 1.36±14.40) more likely to be satisfied with audiovisual material than
those who cannot read and write. A positive association between educational status and
satisfaction was observed in studies measuring satisfaction with other healthcare services
as well [30,31]. This may be due to the comparably greater extent of attention and under-
standing of respondents who went through university/higher education. Respondents
who went through university/higher education are typically more knowledgeable about
their medical condition and treatment options, making them more likely to have a better
understanding of the care they received and thus be more satisfied with it. Moreover,
respondents in the age range of 40±49 years were 2.2 times more likely to be satisfied
with the audiovisual material than those who are in the age range of 30±39 years. This
could be due to the fact that older people are more likely to pay more attention to NCDs
than younger people. In other similar studies, a variety of socio-demographic characteris-
tics, including educational status and age, were identified as factors influencing patient
satisfaction, as these characteristics can provide insight into a patient’s expectations and
experiences [21,32,33]. Another possible explanation for statistically significant satisfac-
tion with the audiovisual material among those aged 40-49 years was that, in this study,
compared to older age ranges, respondents in the age range of 40-49 years were mostly
those who went through university/higher education, and acquiring higher education has
showed to be significantly positively associated with the satisfaction.

In this study, the CDC clear communication index score result showed that, from
the total of seven materials, on five of them, the main messages were written at the top,
beginning, or on the front section of the materials. However, on the two leaflets, the
main message was written at the end or at the back of the material. As per the CDC
standard, when the main messages are written at the top or in first section of the material,
audiences can find them more easily and quickly, and vice versa [22]. However, according
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to other similar studies conducted in Ethiopia, most of the evaluated health communication
materials on cholera [18] and maternal and child health [19] were largely of poor quality
and needed improvement due to a lack of pretesting, the requirement of assessments, and
community involvement. However, in this study, the placement of the key message was the
reason for low quality not the lack of assessment, pretesting, or community engagement.

As evidenced by the key informants of this study, there was a baseline assessment con-
ducted prior to the material production to identify factors associated with NCD screening
behavior, to characterize the target audience, and to understand the setting. Furthermore,
this intervention package encompasses both printed and audiovisual channels to promote
NCD screening among the target audience. Such evidence-driven health communication
material production and media mixing have been recommended to ensure the take-up
of the desired behavior in other literature studies as well [34±36]. Thus, policymakers
in Ethiopia and similar settings can learn from the process and adopt the materials for
promoting NCD screening in the prevention and control of NCDs.

Limitations of the Study

As this study is a facility-based cross-sectional study, its findings might not be repre-
sentative of the general population. Furthermore, this study was unable to assess whether
those who reported being satisfied actually used the screening service. In addition, as
respondents were exposed to the different communication materials in different ways, we
only assessed satisfaction with the audio-visual material, which might not show satisfaction
with printed materials.

5. Conclusions

This study assessed the health communication process and materials designed to
promote NCD screening among adults who attended a primary healthcare facility in Gurage
Zone, Ethiopia. The material production process was based on evidence, stakeholders’
input, and pretesting. Most of the materials were considered clear and user-friendly. There
was higher end-user satisfaction with the materials considered in this study. Developing
health communication materials based on evidence, stakeholders’ input, and pretesting can
lead to good quality material and higher end-user satisfaction. Thus, we recommend future
research works to measure the effectiveness of these health communication materials in
increasing NCD screening service uptake.
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Abstract: Background: Screening for non-communicable diseases (NCDs) is a critical step for early

detection and the prevention of consequent morbidity and mortality. To facilitate NCD screening,

the Ethiopian Ministry of Health has developed screening guidelines. However, like other low-

and middle-income countries, interventions to increase the uptake of NCD-screening services in

Ethiopia remain ineffective. Thus, this study aimed to determine the effectiveness of service delivery

models to increase NCD-screening service uptake in south-central Ethiopia. Method: A health-facility-

based quasi-experimental study design was employed to determine the effectiveness of providing

a multiple-NCD-screening service in addition to social- and behavioral-change communication

(SBCC) intervention to increase the uptake of NCD-screening services. The interviewer-administered

structured questionnaire was adapted from previously published research and used to collect data

during the baseline and end-line survey periods. A difference-in-differences analysis was used to

determine the effectiveness of the intervention. Results: Compared with routine care, the availability

of a multiple-NCD-screening service, together with SBCC intervention, was found to significantly

increase the uptake of cervical cancer screening, clinical breast examination, blood pressure mea-

surement, and blood glucose-measurement services, by 18, 9, 44 and 23 percent points, respectively.

However, the availability of a multiple-NCD-screening service without SBCC intervention increased

clinical breast-examination service uptake by 9% point and blood glucose-measurement service

uptake by 18% point without increasing the uptake of cervical cancer-screening or blood pressure-

measurement services. Conclusion: The integration of multiple-NCD-screening services accompanied

by SBCC intervention that promotes them is an important approach for improving the uptake of

NCD-screening services.

Keywords: non-communicable disease; difference-in-differences; social- and behavioral-change

communication; screening; effectiveness

1. Introduction

Non-communicable diseases (NCDs) kill 41 million people each year, which is equiva-
lent to 74% of all deaths globally [1]. Every 2 s, someone aged 30 to 69 dies prematurely
from an NCD [2]. The main types of NCDs are cardiovascular diseases, cancers, chronic res-
piratory diseases, and diabetes. These diseases disproportionately affect people in low- and
middle-income countries, where more than three quarters of global NCD deaths occur [3].
In Ethiopia, NCDs accounted for 42% of the total deaths in the country in 2022 [4].

The aim of Sustainable Development Goal Target 3.4 is to reduce premature mortality
from NCDs by one third by 2030 [5]. In 2017, the 70th World Health Assembly endorsed an
updated list of interventions for NCD prevention and control, which included screening as
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a key strategy [6]. Likewise, the Ethiopian national guidelines on NCDs aim to limit the
rising burden of NCDs through a three-tiered prevention strategy: primary prevention via
vaccinations; secondary prevention through screening; and tertiary prevention through
diagnosis, treatment, and care [7].

However, evidence indicates that NCD-screening service uptake is lower in low- and
middle-income countries [8], including in Ethiopia [9±12], compared with high-income
nations [13]. A national survey conducted in Ethiopia in 2015 revealed that only 3%, 23.4%,
and 2.65% of the eligible population had ever undergone blood glucose measurement,
blood pressure measurement, and cervical cancer screening, respectively [14].

Various factors contributed to the low NCD-screening service uptake in Ethiopia. One
qualitative study found that a lack of awareness, poor health-seeking behaviors, profound
social consequences and exclusion, and limited access to services were reasons behind
the poor uptake of cervical cancer screening [15]. Similar reasons have been identified as
barriers to the early diagnosis of breast cancer [16].

Moreover, there is evidence that NCDs commonly show comorbidity. A population-
based prospective cohort study found that genetically instrumented type 2 diabetes mellitus
was associated with an increased risk of hypertension (AOR = 1.07; 95% CI: 1.04±1.10) [17].
This study recommends regular blood pressure measurement, together with blood glu-
cose measurement. A systematic review and meta-analysis revealed a statistically sig-
nificant association between hypertension and increased risk of breast cancer (RR = 1.15;
95% CI: 1.08±1.22) [18]. Another systematic review indicated that diabetes was related to
poorer overall survival (HR = 1.59, 95% CI: 1.35±1.87) and poorer recurrence-free survival
(HR = 1.98, 95% CI: 1.47±2.66) in cervical cancer patients [19]. Given the interrelated na-
ture of these NCDs, a multiple-screening approach, in which individuals are screened
simultaneously for multiple NCDs, is recommended in a variety of settings [20,21].

However, studies on multiple-NCD screening in Ethiopia are limited. Thus, this
study aimed to determine the effectiveness of service delivery models of multiple-NCD
screening to increase the uptake of NCD-screening services in south-central Ethiopia using
a difference-in-differences (DiD) analysis. Findings from this study could inform policy
makers and enable program planners to develop optimal strategies to increase the uptake
of NCD-screening services in Ethiopia and similar settings.

2. Materials and Methods

2.1. Study Design and Study Area

A health-facility-based quasi-experimental study design was employed to determine
the effectiveness of service delivery models to increase NCD-screening service uptake.
This study was conducted at primary healthcare facilities (PHFs) in the southwest Shewa
zone of the Oromia region, and in the Hadiya and Gurage zones of the Central Ethiopia
region. Ethiopia is a federation that is subdivided in to ethno-linguistically based re-
gional states and chartered cities. There are 12 regional states and 2 chartered cities in
Ethiopia. According to the Ethiopian Central Statistical Agency Population Projection of
2024, Oromia and Central Ethiopia are the first and third most populous regions in the
country [22]. Each region in Ethiopia is subdivided into zones, which are the next smallest
administrative structures.

2.2. Study Process and Study Period

This study was conducted in two phases: baseline and endline phases. The current
uptake of NCD-screening services (cervical cancer screening, clinical breast examination,
blood pressure measurement, and blood glucose measurement) was measured during
the baseline- and endline-survey times. The baseline survey was administered before the
commencement of this study intervention, between 10 October and 10 November 2020. The
endline survey took place from 20 December 2021, to 20 January 2022, after the intervention
was introduced within the intervention facilities.
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There were three arms in this study; the component-intervention arm, the single-
intervention arm, and the control arm. Each healthcare facility included in this study
was allocated to one of the three arms. Healthcare facilities allocated to the component-
intervention arm engaged with two intervention components: a multiple-NCD-screening
service, in addition to social±behavioral change communication (SBCC) promoting the
NCD screening. Healthcare facilities allocated to the single-intervention arm engaged in a
single intervention: the multiple-NCD-screening service. Arm three was the control arm
of the study, consisting of the routine NCD-screening service; neither the multiple-NCD
screening nor the SBCC intervention of this study was delivered to the healthcare facilities
in the control arm.

2.3. Descriptions of Routine Care and Intervention Care

Routine care: based on the National NCD Prevention and Control Guideline of
Ethiopia, PHFs are expected to provide cervical cancer screening, clinical breast exam-
ination, blood pressure measurement, and blood glucose measurement within the available
screening services. In addition, PHFs are required to provide awareness-creation programs
on NCDs via SBCC, mainly through mass communication [23]. As standard care at PHFs,
cervical cancer screening and clinical breast examination are being offered together, in a
room labeled ªCervical Cancer Screening Unitº [24]. A blood pressure (BP)-measurement
service is being offered at the out-patient department, and blood glucose measurement is
performed in the laboratory [7]. Cervical cancer screening, clinical breast examination, and
BP measurement are provided free of charge, but patients are required to pay USD 0.5 for
the blood glucose-measurement service that is part of the routine care at PHFs [7,24].

Intervention care: for this study, a multiple-NCD-screening service is defined as
providing an NCD-screening corner at the healthcare facilities at which all NCD screening
assessmentsÐfor cervical cancer, clinical breast examination, BP, and blood glucoseÐare
offered. Thus, based on their eligibility, participants could take up multiple NCD-screening
services at once. All four screening services in the intervention facilities were free of charge.
For this study, SBCC is defined as promoting NCD screening via different channels within
the healthcare facility. The channels considered for this purpose were audiovisual and print
media, which included posters, leaflets, and a billboard. The audiovisual component shows
healthcare professionals encouraging regular NCD screening, along with testimonials
from survivors emphasizing the benefits of early detection. Posters stress the ease of
NCD screening, the often asymptomatic nature of NCDs, and the importance of a healthy
lifestyle. Leaflets give definitions of NCDs, their risk factors, potential complications,
and preventative measures. The billboard visually shows the NCD-screening procedures
being targeted.

2.4. Population

Eligible adults who visited selected healthcare facilities in the study period formed
the study population. All sampled adults who attended the selected healthcare facilities
during the study period and fulfilled the inclusion criteria were included as participants
in the study. The inclusion criteria were as follows: female aged 30±49 years for cervical
cancer screening, female aged ≥ 18 years for clinical breast examination, male or female
aged ≥ 30 years for BP measurement, and male or female ≥ 45 years for blood glucose
measurement. The criteria was set according to the Ethiopian national NCD-screening
guidelines [7]. However, individuals with any type of confirmed NCD, admitted patients,
and emergency case patients were all excluded from this study.

2.5. Sample-Size Determination

The required sample size was determined independently for the four outcome vari-
ables (cervical cancer screening, clinical breast examination, BP measurement, and blood
glucose measurement) using the double-population proportion formula in OpenEpi
version 7 software. The following assumptions were made: a proportion of 2.65% was
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considered independently for cervical cancer-screening and clinical breast-examination
service uptakes. A proportion of 3% was considered independently for BP measurement
and blood glucose-measurement service uptakes [14]. Proportions of 2.65% and 3% were
assumed for the control arm. A difference in proportions with the component-intervention
arm and the control arm was assumed to be 20%, and for the single-intervention and control
arm it was assumed to be 10%; it was supposed that the intervention would increase the
screening uptake by 20% point in the component-intervention arm and by 10% point in
the single-intervention arm. The ratio of unexposed to exposed group was considered
to be 3. A level of confidence of 95%, a 15% lost to follow-up, and a design effect of 2
were considered.

The calculated sample size for cervical cancer screening was the following: for
component-intervention arm to control-arm analysis it was 69, 206 (N = 274), and for
single-intervention arm to control-arm analysis it was 174, 523 (N = 697). The calculated
sample size for BP measurement was the following: for component-intervention arm to
control-arm analysis it was 70, 210 (N = 280), and for single-intervention arm to control-
arm analysis it was 181, 543 (N = 724). Sample size for clinical breast examination was
considered similar to that for cervical cancer screening, and sample size for blood glucose
measurement was considered similar to that for blood pressure measurement.

2.6. Sampling Technique

Locations of the three arms of this study were selected by considering market areas,
physical access, population movement, and buffer areas to protect the sharing of informa-
tion between the study arms. PHFs that ensured the availability of routine cervical cancer-
screening, clinical breast examination, BP-measurement, and blood glucose-measurement
services during the data collection period were considered for inclusion in this study. Four
PHFs were selected per study arm, yielding a total of 12 PHFs in this study. After the PHFs
had been selected, individual study participants from each PHF were selected, using a
systematic random-sampling technique.

2.7. Measurements and Data Collection

The study data were collected using an online data collection kit (ODK), at the exit
gate of selected healthcare facilities after participants completed their stay at the facil-
ity. A structured interviewer-administered questionnaire was adapted from previous
studies [25±27]. The questionnaire was developed in the English language, translated
into local languages (Amharic and Afan Oromo), and then translated back into English to
maintain consistency in meaning and sense, as determined by language experts. The first
draft of the questionnaire was pilot-tested and appropriate modifications were made to
improve clarity, question ordering, and the nature of the questions.

As an outcome variable for this study, participants were asked yes/no questions about
whether they had taken up NCD-screening services during their current facility visit. The fol-
lowing explanatory variables were included: socio-demographic variables (age, sex, marital
status, educational status, and occupation); knowledge about cervical cancer, breast cancer,
hypertension, and diabetes mellitus; and previous uptake of cervical cancer screening, clinical
breast-examination, BP-measurement, and blood glucose-measurement services.

Knowledge about cervical cancer was assessed by 12 items (5 items about risk factors,
4 items about signs and symptoms, and 3 items about prevention). Knowledge about
breast cancer was assessed by 26 items (7 items about risk factors, 9 items about signs and
symptoms, and 10 items about prevention). Knowledge about hypertension was assessed
by 16 items (6 items about risk factors, 5 items about signs and symptoms, and 5 items about
prevention). Knowledge about diabetes mellitus was assessed by 17 items (5 items about
risk factors, 6 items about sign and symptoms, and 6 items about prevention) (Table S1).
Scores from knowledge-measuring items addressing a specific NCD were summed and
treated as a continuous variable. Then, the mean scores were computed to determine the
overall knowledge status of the participants for each NCD. Average and above-average
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scores were defined as knowledgeable about the relevant NCD, whereas below-average
scores were defined as not knowledgeable. Each participant’s previous uptake of screen-
ing services for the different NCDs was assessed separately, using questions requiring
yes/no answers.

2.8. Data Processing and Analysis

The responses in the completed ODK were exported to STATA version 17 for analysis.
Descriptive statistics were calculated for the intervention and control groups at baseline.
A split DiD analysis was used to determine the effect of the intervention separately on
cervical cancer-screening, clinical breast-examination, BP-measurement, and blood glucose-
measurement service uptakes. We employed the DiD analysis using variables describing
socio-demographic characteristics, knowledge, and previous screening service uptake as
covariates using a t-statistical test. The DiD estimates in this study measured the changes
in the outcome variables (uptake of cervical cancer screening, clinical breast examination,
BP measurement, and blood glucose measurement), which resulted from the intervention.
Unadjusted and adjusted DiD estimates were calculated to account for differences in
participant characteristics between groups.

3. Results

3.1. Socio-Demographic Characteristics of Study Participants

In this study, at baseline, 681, 559, and 835 participants participated in the component-
intervention arm, single-intervention arm, and control arm, respectively, which gave an
adequate power of greater than 80%.

The mean (±SD) age in years of study participants was 43.4 (±11.1), 45.1 (±8.8), and
44.8 (±10), respectively, in the component-intervention arm, single-intervention arm, and
control arm. Across all of the study arms, the majority of participants were females, most of
whom were married. The majority of study participants in the component-intervention arm,
single-intervention arm, and control arm could not read and write. Regarding occupation,
the majority of participants were housewives in the component-intervention arm (364;
53%) and the control arm (516; 62%), whereas the majority of participants in the single-
intervention arm (384; 69%) were farmers (Table 1).

Table 1. Socio-demographic characteristics of study participants at baseline.

Variable
Response
Categories

Component-
Intervention Arm

Single-
Intervention Arm

Control Arm

(n = 681) (n = 559) (n = 835)

Age in years (mean ± SD) 43.4 (±11.1) 45.1 (±8.8) 44.8 (±10)

Sex
Female 558 (82%) 417 (75%) 727 (87%)

Male 123 (18%) 142 (25%) 109 (13%)

Marital
status

Married 555 (82%) 507 (91%) 534 (64%)

Non-married 126 (19%) 52 (9%) 301 (36%)

Educational
status

Secondary and
above

131 (19%) 82 (15%) 85 (10%)

Primary 125 (18%) 72 (13%) 56 (7%)

Only read and
write

129 (19%) 86 (15%) 136 (16%)

Cannot read and
write

196 (44%) 319 (57%) 558 (67%)
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Table 1. Cont.

Variable
Response
Categories

Component-
Intervention Arm

Single-
Intervention Arm

Control Arm

(n = 681) (n = 559) (n = 835)

Occupation

Employed 157 (23%) 89(16%) 138 (17%)

Housewife 364 (53%) 80 (14%) 516 (62%)

Farmer 133 (20%) 384 (69%) 146 (17%)

Unemployed 28 (4%) 6 (1%) 35 (4%)

3.2. NCD-Screening Service Uptake Measured in Baseline and Endline Surveys

The proportion of cervical cancer-screening service uptake among the study partici-
pants in the component-intervention arm increased from 19% at baseline to 33% at endline.
Similarly, in the single-intervention arm, cervical cancer-screening service uptake increased
from 19% to 29%, whereas in the control arm it was 13% at baseline and 16% at endline.
The proportion of clinical breast-examination service uptake increased from 15% at baseline
to 22% at endline in the component-intervention arm; similarly, in the single-intervention
arm it rose from 12% to 17%. The proportion of clinical breast-examination service uptake
in the control arm also increased, going from 16% at baseline to 19% at endline (Figure 1).

 

Figure 1. (a) Proportion of cervical cancer-screening service uptake; (b) proportion of clinical breast-

examination service uptake; (c) proportion of BP-measurement service uptake; and (d) proportion
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of blood glucose-measurement service uptake. The component-intervention arm included a multiple-

NCD-screening service plus social- and behavioral-change communication intervention. The single-

intervention arm included the multiple-NCD-screening service only.

The proportion of BP-measurement service uptake in the component-intervention arm
increased from 26% at baseline to 79% at endline, and increased in the single-intervention
arm from 17% to 48%. On the other hand, the proportion of BP-measurement service
uptake increased from 15% to 38% in the control arm. Blood glucose-measurement service
uptake increased from 10% at baseline to 41% at endline in the component-intervention
arm, increased from 4% to 34% in the single-intervention arm, and increased from 11% to
18% in the control arm (Figure 1).

3.3. NCD-Screening Service Uptake According to Socio-Demographic Characteristics, Knowledge,
and Previous Screening Service Uptake Within Study Arms at Endline Survey

Across all study arms, over three-quarters of women who had taken up cervical cancer
screening at the time of the endline survey were married, reflecting a similar trend for
clinical breast-examination service uptake. In the control arm, most women who underwent
cervical cancer screening (CCS) had completed at least secondary education (43%) and
were employed (48%). Conversely, women in the component- and single-intervention arms
were more likely to be illiterate (48% and 65%, respectively) and engaged in domestic work
(53% and 49%). Similar trends have been observed among those who underwent clinical
breast examination at the endline survey; women in the control arm were predominantly
educated and employed, while those in the intervention arms were more likely to be
illiterate, and housewives or farmers. Notably, women in both intervention arms were
mostly knowledgeable about cervical cancer and breast health. Furthermore, a significant
proportion of women across all arms had no prior history of clinical breast examination
(65%, 78%, and 99% in the component-intervention, single-intervention, and control arms,
respectively). However, in the control arm, the majority of women (85%) had previously
undergone CCS (Table 2).

Table 2. Participants who took up CCS and clinical breast-examination services during the endline-

survey visit.

Variables
Response
Categories

Have Taken Up CCS Service
Have Taken Up Clinical Breast

Examination Service

Comp.-int.
Arm (n = 120)

Single-int.
Arm (n = 104)

Control Arm
(n = 84)

Comp.-int.
Arm (n = 80)

Single-int.
Arm (n = 73)

Control Arm
(n = 98)

Marital status
Married

Unmarried
94 (78%)
26 (22%)

99 (95%)
5 (5%)

76 (91%)
8 (10%)

63 (79%)
17 (21%)

70 (96%)
3 (4%)

83 (85%)
15 (15%)

Educational
status

Secondary and above
Primary

Only read and write
Cannot read and write

14 (12%)
11 (9%)
38 (32%)
57 (48%)

9 (9%)
23 (22%)

4 (4%)
68 (65%)

36 (43%)
23 (27%)
20 (24%)
5 (6%)

11 (14%)
13 (16%)
21 (26%)
35 (44%)

6 (8%)
12 (16%)

6 (8%)
49 (67%)

55 (56%)
31 (32%)

0 (0%)
12 (12%)

Occupational
status

Employed
Housewife

Farmer
Unemployed

25 (21%)
64 (53%)
30 (25%)
1 (1%)

10 (10%)
43 (41%)
51 (49%)
0 (0%)

40 (48%)
32 (38%)
12 (14%)
0 (0%)

17 (21%)
46 (58%)
16 (20%)
1 (1%)

9 (12%)
34 (47%)
29 (40%)
1 (1%)

44 (45%)
26 (27%)
20 (20%)
8 (8%)

Knowledge
Not knowledgeable

Knowledgeable
35 (29%)
85 (71%)

14 (14%)
88 (85%)

5 (6%)
79 (91%)

28 (35%)
52 (65%)

28 (38%)
45 (62%)

12 (12%)
86 (88%)

Previous
screening-

service uptake

Have ever had
Never had

59 (49%)
61 (51%)

51 (49%)
53 (51%)

13 (16%)
71 (85%)

52 (65%)
28 (35%)

57 (78%)
16 (22%)

97 (99%)
1 (1%)

Comp.-int. arm (multiple-NCD-screening service plus social- and behavioral-change communication), single-int.
arm (multiple-NCD-screening service only).
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Across all study arms, the majority of participants who received BP measurement
services were female. However, a different trend emerged for blood glucose measure-
ment, with males representing the majority of participants in all arms (52%, 59%, and
53%). The majority of participants who underwent BP measurement and/or blood glucose
measurement were married or living together. In the control arm, those who received
BP measurements were predominantly educated at the secondary level or higher (37%).
In contrast, participants in the intervention arms were more likely to be illiterate, with
frequencies of 60% for both component-intervention and single-intervention arms. Overall,
a significant proportion of participants in all arms demonstrated knowledge about hyper-
tension and diabetes diseases, but very few had prior experience of BP-measurement and
blood glucose-measurement services (Table 3).

Table 3. Participants who took up blood pressure-measurement and blood glucose-measurement

services during the endline-survey visit.

Variables
Response
Categories

Have Taken Up Blood
Pressure-Measurement Service

Have Taken Up Blood
Glucose-Measurement Service

Comp.-int.
Arm (n = 449)

Single-int.
Arm (n = 305)

Control Arm
(n = 237)

Comp.-int.
Arm (n = 149)

Single-int. Arm
(n = 123)

Control Arm
(n = 98)

Sex
Male

Female
124 (28%)
325 (72%)

97 (32%)
208 (68%)

60 (25%)
177 (75%)

78 (52%)
71 (48%)

73 (59%)
50 (41%)

52 (53%)
46 (47%)

Marital status
Married

Unmarried
352 (78%)
97 (22%)

282 (93%)
23 (8%)

197 (83%)
40 (17%)

106 (71%)
43 (29%)

109 (89%)
14 (11%)

75 (77%)
23 (24%)

Educational
status

Secondary and above
Primary

Only read and write
Cannot read and write

47 (11%)
56 (13%)
76 (17%)

270 (60%)

39 (13%)
47 (15%)
35 (12%)

184 (60%)

88 (37%)
25 (11%)
52 (22%)
72 (30%)

7 (5%)
20 (13%)
21 (14%)

101 (68%)

18 (15%)
10 (8%)

12 (10%)
83 (68%)

15 (15%)
12 (12%)
12 (12%)
57 (58%)

Occupational
status

Employed
Housewife

Farmer
Unemployed

72 (16%)
209 (47%)
166 (37%)
2 (0.5%)

36 (12%)
82 (27%)

185 (61%)
1 (0.3%)

111 (47%)
76 (32%)
46 (19%)
4 (2%)

13 (9%)
35 (24%)

101 (68%)
0 (0%)

17 (14%)
16 (13%)
89 (72%)
1 (1%)

41 (42%)
16 (16%)
39 (39%)
2 (2%)

Knowledge
Not knowledgeable

knowledgeable
60 (13%)

389 (87%)
69 (23%)

236 (77%)
78 (33%)

159 (67%)
49 (33%)

100 (68%)
62 (50%)
61 (50%)

54 (55%)
44 (45%)

Previous
screening-

service uptake

Ever had
Never had

2 (0.4%)
447 (100%)

25 (8%)
280 (92%)

0 (0%)
237 (100%)

37 (25%)
112 (75%)

65 (53%)
58 (47%)

0 (0%)
98 (100%)

Comp.-int. arm (multiple-NCD-screening service plus social- and behavioral-change communication intervention),
single-int. arm (multiple-NCD-screening service only).

3.4. NCD-Screening Service Uptake Among Participants Eligible for All Available Screening
Services at the Endline-Survey Visit

As per the inclusion criteria, a total of 293 endline-survey participants were eligi-
ble to take up all of the four screening services at the endline-survey visit. From those,
52 (18%) took up CCS, 37 (13%) took up clinical breast examination, close to half 138 (47%)
of participants took up BP measurement, and 79 (27%) took up blood glucose-measurement
service at the endline-survey visit. Very few study participants, 12 (4%), took all of the
available NCD-screening services. Even though they were eligible for all of the available
NCD-screening services, more than one third, 111 (38%), of the study participants did not
take up any of the screening services (Figure 2).
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ff

Figure 2. NCD-screening service uptake among participants eligible for all target NCDs during the

endline-survey visit (n = 293).

3.5. Effect of Multiple NCD-Screening Service Availability with SBCC on NCD-Screening
Service Uptake

Compared with routine care, the availability of a multiple-NCD-screening service
accompanied by SBCC (component intervention) increased NCD-screening service uptake.
The intervention significantly increased the uptake of CCS, clinical breast examination,
BP measurement, and blood glucose measurement by 18, 9, 44, and 23 percent points,
respectively (Table 4).

Table 4. Effect of multiple-NCD-screening service availability with SBCC on NCD-screening service

uptake.

Type of Service Uptake
DiD Estimates

Crude DiD (95% CI) p-Value Adjusted DiD * (95% CI) p-Value

Cervical cancer screening 0.176 (0.130±0.221) <0.001 0.182 (0.126±0.238) 0.015

Clinical breast examination 0.056 (0.012±0.100) 0.012 0.092 (0.009±0.176) 0.045

Blood pressure measurement 0.527 (0.485±0.569) <0.001 0.437 (0.049±0.824) 0.044

Blood glucose measurement 0.281 (0.238±0.324) <0.001 0.227 (0.094±0.361) 0.029

* Adjusted for age, sex, marital status, educational status, occupation, knowledge, and previous screening
service uptake.

3.6. Effect of Multiple NCD-Screening Service Availability Without SBCC on NCD-Screening
Service Uptake

Compared with the routine care, the availability of a multiple NCD-screening ser-
vice without accompanying SBCC (single intervention) had effect on increasing clinical
breast-examination service uptake and blood glucose-measurement service uptake. The
intervention increased clinical breast-examination service uptake by 9% point and blood
glucose-measurement service uptake by 18% point. Nevertheless, CCS service uptake and
BP-measurement service uptake were not affected (Table 5).
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Table 5. Effect of opportunistic multiple-NCD-screening service availability without SBCC on NCD-

screening service uptake.

Type of Service Uptake
DiD Estimates

Crude DiD (95% CI) p-Value Adjusted DiD * (95% CI) p-Value

Cervical cancer screening 0.132 (0.088±0.177) <0.001 0.132 (−0.084±0.347) 0.082

Clinical breast examination 0.016 (−0.024±0.055) 0.436 0.094 (0.089±0.099) 0.003

Blood pressure measurement 0.240 (0.199±0.282) <0.001 0.230 (−0.189±0.649) 0.091

Blood glucose measurement 0.222 (0.180±0.263) <0.001 0.182 (0.046±0.318) 0.037

* Adjusted for age, sex, marital status, educational status, occupation, knowledge, and previous screening
service uptake.

4. Discussion

In our study, compared with routine care, providing a multiple-NCD-screening service
together with SBCC interventions (the component intervention) increased the uptake of
all targeted NCD-screening services (CCS, clinical breast examination, BP measurement,
and blood glucose measurement). This implies that a component-intervention approach is
effective in increasing NCD-screening service uptake. In line with this, a systematic review
of twenty studies showed that multicomponent interventions were effective in increasing
screening service uptake [28].

Compared with routine care, the availability of a multiple-NCD-screening service
without SBCC intervention (the single intervention) did not show a significant effect on CCS
service uptake or BP-measurement service uptake. However, a systematic review and meta-
analysis to identify effective interventions to increase the uptake of CCS showed that single
interventions may increase the uptake of CCS, compared with a control group [29]. This
variation could be due to differences in target interventions; in our single intervention, the
intervention was providing an NCD-screening corner at the healthcare facilities at which
combined screening and measurement services for all NCDsÐcervical cancer, clinical breast
examination, BP, and blood glucoseÐwere being offered. However, the interventions in the
studies that were included in the systematic review and meta-analysis described above were
counseling, health education, reminders, invitations, messaging, economic intervention
(e.g., subsidized cost), and procedure provision (e.g., HPV testing, visual inspection with
acetic acid (VIA) test, etc.). Moreover, according to a scoping review of the literature and
resources for CCS interventions, no associations with effect size were noted for a number
of intervention components [30]. Different health-behavior-change theories and models
such as the health belief model [31] and the theory of planned behavior [32] indicated that
behavior-change communication interventions would facilitate the occurrence of healthy
behaviors. Research also indicated that effective health-communication interventions can
promote positive behavior change and help to prevent diseases [33,34].

The current study showed that the uptake of all NCD-screening services increased in
all arms over time from base-line to endline-survey times. The service uptake increment
in the control arm could be due to the fact that people are constantly learning, both
intentionally and unintentionally, throughout their lives, which naturally increases the
uptake over time. In the control arm of this study, BP-measurement service uptake showed
a greater increase (23%) compared with the other target NCD-screening services. This could
be due to the fact that there was an active effort to improve hypertension prevention and
control at the primary health-care level in Ethiopia during this study period. This effort
was made by the Federal Ministry of Health of Ethiopia in collaboration with the World
Health Organization (WHO) and Resolve to Save Lives [35].

Our findings in the control arm at the endline-survey visit suggested that the majority
of women who underwent clinical breast examination and/or CCS were at a secondary
educational level or above, and were mostly employed. Similar to this finding, other
studies have also reported positive associations between educational status and CCS service
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uptake [36±38]. Another study conducted in Ethiopia also showed that employed women
were likely to undergo breast screening [39]. However, in both the component-intervention
and single-intervention arms of this study, most women who underwent clinical breast
examination at the endline survey could not read and write, and were housewives. This
implies the interventions in this study were important in reaching less-educated and non-
employed women for better uptake of clinical breast examination and/or CCS services.

In this study, most women who underwent clinical breast examination or/and CCS
across all of the arms were those who were knowledgeable about the disease. This positive
association between knowledge and screening service uptake had been reported in many
other studies, as well [40±43]. This indicates that educational interventions may be helpful
in increasing NCD-screening service uptake.

The majority of the participants who took up screening services (CCS, clinical breast
examination, and blood glucose measurement) in the intervention arms of this study were
those who had not taken it up previously. However, in most other scenarios, people would
likely take up the screening service when they had experienced it before [44,45]. The
same was true in the control arm of this study, in which the majority of the women who
underwent CCS were those who have taken it up previously. Thus, this study intervention
could be recommended to motivate people to take up the screening service, even if they
had not had this experience before.

In this study, a total of 293 participants were eligible to take up all of the targeted NCD-
screening services (CCS, clinical breast examination, BP measurement, and blood glucose
measurement) at the endline-survey visit. Among the 293 endline-survey participants
who were eligible for all screening services, 133 (47%) participants had taken up the BP-
measurement service by the endline-survey visit. This could be due to the fact that BP
measurement is the simplest procedure of the screening procedures used in this study.
Among those participants who were eligible for all screening services, very few of them, 12
(4%), had taken up all of the available NCD-screening services by the time they completed
the endline-survey visit. This could mean that, even if NCD-screening services are available
in an integrated way, their uptake would vary, based on the available test strategies and
procedures of each target NCD.

In general, in this study, we found that delivering different NCD-screening services
(CCS, clinical breast examination, BP measurement, and blood glucose measurement) in
an integrated way, together with SBCC efforts at PHFs, significantly increased the uptake
of screening services. Our finding was in line with the WHO’s package of essential non-
communicable-disease intervention recommendations for PHFs, which recommends the
use of an integrated approach to NCD screening for low-resource settings [46].

Strengths and Limitations of the Study

This study has definite strengths and limitations. As this study is a facility-based
study, its findings might not be representative of the general population. In this study, more
females participated than males, due to the eligibility criteria to undergo the screening
services, which may limit the male representativeness of the findings.

5. Conclusions

Integration of the currently scattered NCD-screening services, by providing a multiple-
NCD-screening service together with SBCC interventions, improves the uptake of NCD-
screening services among PHF attendants. Thus, we recommend that PHFs allocate a
specific department to offer a screening service targeting the main NCDs by performing
the available test procedures together, and that they promote its uptake through various
SBCC efforts.

Supplementary Materials: The following supporting information can be downloaded at: https:
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