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Abstract: Community health workers, also known as health extension workers (HEWs), play an
important role in health promotion. This study evaluates HEWs’ knowledge, attitude, and self-
efficacy for non-communicable diseases (NCD) health promotion. HEWs (n = 203) completed a
structured questionnaire on knowledge, attitude, behaviour, self-efficacy and NCD risk perception.
Regression analysis was used to determine the association between self-efficacy and NCD risk
perception with knowledge (high, medium, low), attitude (favourable/unfavourable) and physical
activity (sufficient/insufficient). HEWs with higher self-efficacy were more likely to have high NCD
knowledge (AOR: 2.21; 95% CI: 1.21. 4.07), favourable attitude towards NCD health promotion (AOR:
6.27; 95% CI: 3.11. 12.61) and were more physically active (AOR: 2.27; 95% CI: 1.08. 4.74) than those with
lower self-efficacy. HEWs with higher NCD susceptibility (AOR: 1.89; 95% CI: 1.04. 3.47) and perceived
severity (AOR: 2.69; 95% CI: 1.46, 4.93) had higher odds of NCD knowledge than their counterparts.
Moreover, sufficient physical activity was influenced by HEWs’ perceived NCD susceptibility and
perceived benefits of lifestyle change. Therefore, HEWs need to adopt healthy lifestyle choices to become
effective role models for the community. Our findings highlight the need to include a healthy lifestyle
when training HEWs, which might increase self-efficacy for NCD health promotion.

Keywords: non-communicable disease; knowledge; attitude; lifestyle; community health workers; Ethiopia

1. Introduction

Non-communicable diseases (NCDs) cause approximately 41 million deaths annually,
accounting for 74% of all deaths worldwide [1]. Ethiopia is a low-income country in the
Global South, experiencing demographic, nutritional, and epidemiological transitions
favouring the rise in NCDs [2,3]. One-third of Ethiopians have been diagnosed with an
NCD, with cardiovascular diseases being the most frequent diagnosis [4].

Lifestyle behaviours, such as insufficient physical activity, unhealthy diets, tobacco
use and harmful use of alcohol, are the major risk factors for NCDs [1,5]. These risk factors
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have contributed to the increased prevalence of NCDs, leading to a greater demand on an
already overwhelmed healthcare system [3,5]. Hence, effective community-based NCD
prevention and management strategies that focus on modifiable risk factors and promote a
healthy lifestyle are required [1,6].

Most NCD health services in low–middle-income countries currently rely on primary
healthcare services, with less emphasis on early prevention and management. Recent litera-
ture suggests that including community health workers in NCD-related health services is
effective in prevention and control [7,8]. Community health workers are valuable resources
in the global health workforce. They can lead and facilitate health education and coun-
selling, promote healthy lifestyles, patient care, and social support, and facilitate liaising
with the healthcare system [8,9]. As a result, several countries have started recognizing the
need and incorporating community health workers into their healthcare systems [10].

The effectiveness of health workers in NCD health promotion is influenced mainly by
their knowledge of NCDs and related risk factors, risk perception, and their self-efficacy
to include health promotion as part of their tasks [11]. Many health behaviour models
suggest that people’s perception of risk is a key factor in their willingness to change their
behaviour [12]. Perception of risk and self-efficacy are predictors of healthy behaviour and
people’s likelihood of engaging in preventive behaviours [13,14]. Therefore, understanding
community health workers’ knowledge, attitude and behaviour and their association with
NCD risk perception and self-efficacy can inform interventions to strengthen their effective
participation in NCD health promotion.

Furthermore, community healthcare workers are seen as role models by the community
and are expected to lead by example. Hence, these community healthcare workers engage
in healthy behaviours, such as physical activity and a healthy diet, and improve their
lifestyle [15–17].

The Health Extension Program is a flagship initiative of the Ethiopian government
that was started by the Ministry of Health in 2003 to develop community health literacy
focusing on infectious diseases and child and maternal health. This program uses a
community healthcare worker model by employing Health Extension Workers (HEW). The
HEWs’ role is to improve access to primary healthcare and alleviate the healthcare sector’s
limited human resources. Despite the program’s success in reducing infectious diseases
and improving maternal and child health, NCD-related health services in cities are not
addressed adequately [18,19]. Consequently, HEW’s services are not being maximized [20].

Although HEWs are the pillars of Ethiopia’s healthcare system in terms of NCD health
promotion, their knowledge, attitude, and behaviour towards NCD health promotion, their
NCD risk perception and self-efficacy are unknown. Therefore, this study aimed to investigate
HEWs’ level of knowledge, attitude, and personal lifestyle behaviours and their association
with NCD-risk perception and self-efficacy in the north Gondar zone, northwest Ethiopia.

2. Materials and Methods
2.1. Setting

This study was conducted in three districts of the North Gondar zone in Ethiopia:
Gondar, Debark and Dabat. With a population of almost three hundred thousand people,
Gondar is one of Ethiopia’s largest cities and 780 km north of Ethiopia’s capital, Addis
Ababa. Dabat and Debark are located 70 and 100 km from Gondar, respectively.

The HEW program was expanded in 2009 to address NCDs in urban areas. The
program has both rural and urban HEWs. They are responsible for promoting health and
providing primary healthcare services in their communities. Rural HEWs are recruited
based on criteria such as residence in the village, ability to speak the local language,
completion of the 10th grade, and a commitment to serve in the village [20]. Rural HEWs
attend a year-long training program, including both theoretical and practical sessions.
After graduation, they are employed in paid positions in health services. The urban HEWs
are clinical nurses with diplomas who have undergone a three-month pre-service Health
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Extension Program training. More than 800 HEWs are currently employed in the North
Gondar zone, of which 225 HEWs are employed in the Gondar, Debark and Dabat districts.

2.2. Study Design and Period

We conducted a cross-sectional study among HEWs working in three districts of the
North Gondar zone from February to April 2022. The study was part of a larger project to
improve HEWs’ capacity in NCD prevention and promote healthy lifestyle behaviour in
the selected districts.

2.3. Sample Size and Participants

The required sample size was calculated using the single population proportion

formulas of n =
(z1−a/2)

2 p (1−p)
d2 as used by Arya, Antonisamy et al. [21] with the following

assumptions: fifty percent of HEW had some knowledge of NCD, a good attitude towards
promoting a healthy lifestyle and optimum lifestyle practice, a 95% level of confidence,
and a 5% margin of error (d), resulting in an ideal sample size of 385. A 50% proportion
was considered because no similar previous studies have been conducted among HEWs
in Ethiopia. However, the number of HEWs in the selected study area was less than the
calculated sample size. Therefore, all available HEWs (n = 225) working in the selected
districts were invited to participate in the study.

2.4. Data Collection Tool and Procedure

Data were collected using a structured, pretested, and self-administered questionnaire.
The data collection tool was developed based on the WHO step-wise survey and after
reviewing previous studies used by Samuel [22], Demaio et al. [23], Ji Catherine [24], and
Mahajan et al. [25]. The questionnaire comprised of 6 sub-sections: (1) socio-demographic
and personal lifestyle behaviour (physical activity and dietary habit); (2) general knowledge
of NCDs; (3) knowledge of specific NCDs (hypertension, diabetes, and cardiovascular
diseases); (4) attitude towards promoting healthy lifestyles; (5) NCD-risk perception; and
(6) self-efficacy of promoting healthy lifestyles. These questionnaires are provided as the
Supplementary File (Supplementary Table S1). The questionnaire was prepared in English,
then translated into the local language (Amharic), and back-translated to English by a
language expert and public health professional. The questionnaire was pretested among
25 HEWs (10% of the sample size) outside the study area to ensure consistency. This study’s
knowledge and attitude measurement tools were internally consistent, with Cronbach-
alpha values of 0.71 and 0.744, respectively. Nine data collectors and four supervisors
were involved in the data collection process. Data collectors received five days of training
on the study’s objective, the confidentiality of information, and data collection methods.
We contacted HEW via the respective health department, visited the health facility during
working days, explained the study’s purpose and confidentiality of information, and asked
for their consent to participate. We invited all HEWs in the study’s districts. Those HEWs
interested in participating were included, but those unavailable during the data collecting
time were excluded. The data collection process was conducted from February to April 2022.

2.5. Measures
2.5.1. Socio-Demographic and Lifestyle Behaviours of HEWs

HEWs reported their place of residence, age, educational status, marital status, years
of employment, and family history of NCDs.

Physical Activity

The International Physical Activity Questionnaire (IPAQ-7)-Short Form was used to
quantify physical activity [26]. HEWs reported on the frequency and duration of moderate-
and vigorous-intensity physical activity in the past week. They also reported on time spent
sitting on a week and weekend day. The Metabolic Equivalent of Task (MET) minutes per
week were estimated by multiplying the duration in minutes, frequency in days, and MET
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intensity [27]. HEWs who participated in 150 min or more of physical activity per week
were categorized as sufficiently active [28].

Dietary Habits

HEWs reported on the frequency of fruit and vegetable consumption per week. Dietary
habits were classified into two groups for this study based on participants’ consumption
of fruits and vegetables. Those who consumed daily fruits and/or vegetable received
a “1” score and were labelled as having adequate fruit and/or vegetable consumption,
whereas those with less than a daily fruit and/or vegetable intake received a “0” score for
having inadequate vegetable and/or fruit consumption, which is consistent with previous
studies in Ethiopia [29,30].

2.5.2. Knowledge, Attitudes and Perception of NCD
Knowledge of NCDs

This section of the questionnaire was adapted from surveys previously used in
Uganda [9], Mongolia [23], India [25], and Brazil [24]. We used a total of 75 questions
to measure the level of comprehensive knowledge, and scores ranged from 0–75. Partici-
pants were asked to identify NCDs from a list of diseases, NCD risk factors and dietary
recommendations for NCD patients. The options for responses were “Yes, no, or unsure/I
do not know”.

Knowledge of diabetes, hypertension, and cardiovascular disease was assessed by
asking HEWs about their general awareness, risk factors, diagnostic criteria, signs and
symptoms, complications, preventive strategies, and management. The responses were
“True or false, yes or no, and multiple choice”. Each correct answer was given a score of
1, and the incorrect answer was given a 0 score. The “I do not know” response was also
scored zero as it reflects insufficient knowledge [31].

The main outcome measure was a comprehensive knowledge score, which was the
average of all responses on general NCD knowledge and knowledge of specific NCDs. Par-
ticipants’ knowledge was classified as low (tertile 1; <55/75), moderate (tertile 2; 55–59/75),
or high (tertile 3; >60/75).

Attitude

HEWs’ attitudes towards advocating healthy lifestyles to the community were assessed
using ten items, where their responses were recorded on a five-point Likert scale (strongly
disagree—1 to strongly agree—5). The beliefs of the HEWs about their role in health
promotion, the benefits of lifestyle promotion, their attitude towards people’s willingness to
accept lifestyle promotion, and the barriers to promoting healthy lifestyles, were evaluated.
A composite score was calculated by summing responses to the 10 items, and the aggregate
score ranged from 10 to 50. Similar to Bitew, Sharew et al. [32], the median score was used
to categorise attitudes as either ‘favorable’ or ‘unfavorable’ for promoting healthy lifestyles.

NCD Risk Perception

NCD risk perception questions were based on the Health Belief Model constructs,
whereby perceived susceptibility, severity and benefits were assessed [12]. Each construct
of the Health Belief Model was assessed by a series of questions, requiring responses on a
five-point Likert scale (strongly disagree—1 to strongly agree—5). Perceived susceptibility
assessed HEWs’ self-perception of their vulnerability to NCDs, measured by a summed
score of 5 items, and possible scores ranged from 5 to 25. The HEWs’ perceived NCD
severity was assessed using a summed score of 3 items, with possible scores ranging
from 3 to 15. A perceived benefit of lifestyle was a HEW’s belief about the effectiveness
of lifestyle measures as a strategy of NCD prevention, measured by a summed score of
6 items, possible scores ranging from 6 to 30. A single composite score was computed
for each construct (perceived susceptibility, severity and benefits) based on the formula
used by Tsegaw and colleagues [33] (highest score–lowest score)/2 + lowest score. A
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cut-off score of 15 ((22 − 8)/2 + 8 = 15) was used to classify participants into 2 groups as
low and high perceived susceptibility. For perceived severity, we used a cut-off score of
9 ((15 − 3)/2 + 3 = 9), and for perceived benefits, a cut-off score of 18 ((30 − 6)/2 + 6 = 18)
was used.

Perceived Self-Efficacy

Perceived self-efficacy assessed HEWs’ self-reported confidence in promoting healthy
lifestyles, screening, and referring high-risk individuals, measuring blood pressure, and
performing a rapid blood glucose test. HEWs were asked about their confidence in advising
their clients about the benefits of regular exercise, healthy diets, the harms of cigarette and
alcohol use, and their confidence in measuring blood glucose levels and blood pressure
and supporting chronic patients. A single composite score was computed by summing
the responses to the ten questions with a five-point Likert scale. A score possibly ranged
from 10 to 50. This score was normally distributed, and therefore the mean was calculated
and used as a cut-off to categorize participants into two groups: higher self-confidence and
lower self-confident. This approach of classifying participants’ perceived self-efficacy into
two groups is similar to previous studies [34].

2.6. Data Analysis

The data were coded and entered into IBM Statistical Package for the Social Sciences
(SPSS) version 26 for analysis. Descriptive statistics, such as frequencies, percentages,
mean (SD) or median (IQR), were computed. The Kolmogorov–Smirnov test was used to
determine the normality of the data. A p-value of less than 0.05 at the Kolmogorov–Smirnov
test was used to indicate that the data were not normally distributed. We used tertiles
to categorize NCD knowledge as low, medium, and high. The median score was used
to classify attitude as either favourable or unfavourable. We used the mean to classify
perceived self-efficacy as higher or lower.

An ordinal logistic regression analysis was used to associate NCD risk perception
and perceived self-efficacy with knowledge. The Brant test statistic was used to examine
the proportional odds parallel line assumption of ordinal logistic regression analysis. A
non-significant test statistic was used to prove that the parallel regression assumption
was not violated. This indicates that the effect of any independent variables was constant
across the different levels of comprehensive NCD knowledge categories (low, medium, and
high). As a result, a single proportional odds ratio was used for interpretation. A binary
logistic regression analysis model was used to associate NCD risk perception and perceived
self-efficacy with attitude towards lifestyle promotion and lifestyle behaviour (physical
activity). All these regression models were adjusted for the effect of age, level of education,
and service years.

3. Results
3.1. Socio-Demographic and Lifestyle Behaviours of HEWs
3.1.1. Socio-Demographic

Two-hundred and three (203) HEWs participated, with a response rate of 90.2%
(203/225). Half of the HEWs (51.7%) were from the Gondar district. The average age
(SD) and service year (SD) were 30.4 (±4.0) and 8.3 (±3.6) years, respectively. One-third
(33%) had a college diploma. Nearly two-thirds (62.4%) were single. Forty (20.3%) had a
family history of NCDs, with parents and siblings accounting for the vast majority (48.7%
and 33.3%, respectively). Diabetes and hypertension were the most commonly reported
NCDs in HEWs’ families (Table 1).

3.1.2. Physical Activity

Of the total sample, 22.2% (n = 44) of HEWs reported engaging in at least 10 min of
vigorous-intensity physical activity, and 92.9% (n = 170) engaged in 10 min of moderate-
intensity physical activity in the past seven days. Only 63.7% (95% CI: 0.57, 0.71) of HEWs
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met the WHO physical activity recommendation of at least 150 min of moderate-intensity
activity per week. The total reported time spent sitting per day was 93.67 min (Table 1).

Table 1. Socio-demographic and lifestyle behaviours of Heath Extension Workers (HEWs) in North-
west Ethiopia, 2022.

Variables Frequency (N) Percentage (%)

Mean age ± standard deviation (SD) 30.4 ± 4 years

Mean service year ± SD 8.3 ± 3.6 years

Residence

Gondar 105 51.7
Dabat 55 27.1
Debark 43 21.2

Educational status

Certificate Level 3 16 7.9
Certificate Level 4 63 31.0
Diploma 67 33.0
First degree 57 28.1

Marital status

Living with a partner 134 66.3
Living on their own 68 33.7

Family history with NCDs

Yes 40 20.3
No 102 51.8
Not sure 55 27.9

Physical activity measure Mean (SD)

Walking MET—min/wk 144.5 49.7
Moderate MET—min/wk 617.2 242.5
Vigorous MET—min/wk 400 198.0

Sitting time per day (in minute) 93.67 39.59
Sitting time per week (in minute) 171.08 107.03

Frequency Percentage

Sufficiently physically active 121 63.7
Insufficiently physically active 69 36.3

Dietary habits

Fruit and/or vegetables (serves per day) (n = 185) 40 21.6
Salt consumption per day (n = 195)

Less than 1 tea spoon (<5 g) 56 29.3
Greater than 1 tea spoon (>5 g) 135 70.7

Meals not prepared at home (n = 196)

Never 66 33.7
Daily or weekly 38 19.4
Monthly 92 46.9

Note: IPAQ, International Physical Activity Questionnaire; MET—min/wk, metabolic equivalent minutes per
week; NCD, non-communicable disease; SD, standard deviation.

3.1.3. Dietary Habit

Self-reported fruit and/or vegetable (at least once a day) consumption was low
(n = 40 (21.6%). Only 13% and 18.9% of HEWs consume fruits and vegetables at least
once a day. A total of 135 (70.7%) HEWs reported using more than 5 g of salt daily. About
one-fifth (n = 38) of HEWs consumed meals not cooked at home daily or weekly. Daily
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meat consumption was only reported in 11.7% (n = 40) of participants, whereas 27.6%
consumed bread at least once daily (Table 1).

3.2. Level of NCD Knowledge

The mean (SD) comprehensive knowledge score of HEWs was 57.2 ± 5.39. Overall,
37.5% (95% CI: 30.8–44.2%) were in the highest tertile when combining general and specific
NCD knowledge.

3.2.1. General Knowledge of NCDs

On general NCD awareness questions, 36.9%, 32.6%, and 30.5% of HEWs had high,
medium, and low levels of knowledge, respectively. The majority of participants classified
cardiovascular disease, cancer, diabetes, and hypertension as NCDs. However, 47.3% and
54.7% of HEWs did not consider chronic respiratory disease and mental illnesses as NCDs.

A total of 43 (21.3%), 100 (49.5%), and 59 (29.2%) HEWs were classified as having a low,
medium, and high level of knowledge of NCD risk factors. The vast majority (89.1%, 78.7%,
73.8%, and 100%, respectively) of HEWs were aware that unhealthy lifestyle behaviours,
such as poor diets, physical inactivity, drinking and smoking, increase the risk of NCD.
Two-thirds (66.8%) of HEWs did not identify stress as a risk factor, and one-third (34.2%) of
HEWs did not recognise family history as an NCD risk factor.

A total of 169 (83.3%) HEWs believed carbohydrate-rich foods could be recommended
for people with NCDs. One-fifth (20.2%) of participants reported that sugar-sweetened
beverages are considered healthy options for people with NCDs (Table 2).

Table 2. General knowledge on non-communicable diseases (NCD) and risk factors among HEWs in
northwest Ethiopia, 2022.

Variable
Responses

Correct (%) Incorrect (%)

Types of NCDs

Cardiovascular disease (CVD) 130 (64.0) 73 (36.0)
Cancer 148 (72.9) 55 (27.1)
Chronic respiratory disease 109 (53.7) 94 (46.3)
Diabetes mellitus 203 (100) 0 (0)
High blood pressure 203 (100) 0 (0)
Mental illness 92 (45.3) 111 (54.7)

Risk factors of NCD

Age 168 (83.2) 34 (16.8)
Family history of NCD 133 (65.8) 69 (34.2)
Low fruits and vegetables consumption 180 (89.1) 22 (10.9)
High sugar intake 148 (73.3) 54 (26.7)
High salt intake 171 (84.7) 31 (15.3)
Being overweight or obesity 181 (89.6) 21 (10.4)
Physical inactivity 159 (78.7) 43 (21.3)
Smoking 202 (100) 0 (0)
Alcohol 149 (73.8) 53 (26.2)
Stress 67 (33.2) 135 (66.8)

NCD prevention

Avoiding smoking 180 (88.7) 23 (11.3)
Regular exercise 181 (89.2) 22(10.8)
Healthy diet 185 (91.1) 18 (8.9)
Limiting alcohol consumption 185 (91.1) 18 (8.9)

Dietary recommendations

High fat foods 19 (9.4) 184 (90.6)
Soft and energy drinks 41 (20.2) 162 (79.8)
High fibre foods 166 (81.8) 37 (18.2)
Carbohydrate-rich foods 169 (83.3) 34 (16.7)
Fruits and vegetables 189(93.1) 14 (6.9)
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3.2.2. Knowledge of Specific NCDs

Diabetes knowledge included a general awareness of the disease, its signs and symp-
toms, and complications. Knowledge of hypertension included general awareness of the
condition, the diagnostic criteria, and its management. Cardiovascular disease (CVD)
knowledge included a general awareness of CVD, its risk factors, and preventive strategies.
Overall, 28.7%, 25.1%, and 46.2% of HEWs were categorized as having low, medium, and
high levels of knowledge of diabetes, respectively. HEWs’ knowledge of hypertension was
classified as low (23.9%), medium (54.7%), or high (21.4%). The study found that 15.1%,
49.0%, and 35.9% of HEWs had low, medium, and high knowledge of the cardiovascular
disease, respectively. The detailed results for diabetes, hypertension and cardiovascular
disease are provided in Supplementary Table S2.

As shown in Figure 1, one-third of HEWs lacked general awareness of NCD. Only half
of HEWs had modest knowledge of NCD risk factors. The highest low level of knowledge
was noted on diabetes mellitus.
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Figure 1. NCD knowledge by category of HEWs in northwest Ethiopia, 2022.

3.3. Attitude towards Promoting Healthy Lifestyles

Overall, 52.2% (95% CI: 0.45, 0.59) of HEWs had a favourable attitude towards pro-
moting healthy lifestyles in the community. Half of the HEWs strongly agree that advising
clients to adopt healthier lifestyles is their routine task, while 18.2% disagreed. Over half of
the HEWs stated they had little time to provide healthy lifestyle advice while doing routine
tasks. Fifty-three HEWs believed their clients needed to be more open to receiving healthy
lifestyle advice from HEWs. Forty HEWs reported that discussing healthy lifestyles was
rewarding. Notably, 70 (34.5%) participants believed that the current healthcare practice
limited their ability to engage in counselling (Table 3).

Table 3. Attitudes of HEWs towards promoting healthy lifestyle measures in northwest Ethiopia, 2022.

Attitude of Promoting Lifestyles Frequency Percentage

Favourable attitude 106 52.2

Unfavourable attitude 97 47.8

Questions (N = 203) Strongly agree
(%)

Agree
(%)

Not sure
(%)

Disagree
(%)

Strongly
disagree (%)

Advising clients to adapt healthier
lifestyles is part of my routine task 104 (51.2) 44 (21.7) 18 (8.9) 22 (10.8) 15 (7.4)
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Table 3. Cont.

Attitude of Promoting Lifestyles Frequency Percentage

Discussing lifestyle is useful to improve
people’s health 138 (68) 65 (32) 0 (0) 0 (0) 0 (0)

Discussing lifestyle is more useful to
people with NCDs 111 (54.7) 45 (22.2) 6 (3.0) 27 (13.3) 14 (6.9)

I believe my clients expect me to discuss
about lifestyle 92 (45.3) 60 (29.6) 35 (17.2) 7 (3.4) 9 (4.4)

I do not have adequate time to provide
counseling on healthy lifestyle during
routine home-to-home visit

53 (26.1) 56 (27.6) 28 (13.8) 43 (21.2) 23 (11.3)

Clients are not receptive to receiving
healthy lifestyle counseling 28 (13.8) 25 (12.3) 17 (8.4) 100 (49.3) 33 (16.3)

Discussing healthy lifestyle behaviors
with clients is rewarding 67 (33.0) 53 (26.1) 43 (21.2) 22 (10.8) 18 (8.9)

The current health care structure limits
my ability to provide lifestyle advice 32 (15.8) 38 (18.7) 30 (14.8) 80 (39.4) 23 (11.3)

Knowing more about healthy living will
help me counsel clients. 119 (58.6) 67 (33.0) 17 (8.4) 0 (0) 0 (0)

3.4. NCD Risk Perception

Half of the HEWs (51.2%) had a high perceived susceptibility to NCD. Most partici-
pants (81.8%) believed that changing one’s lifestyle could help prevent NCDs (Figure 2).
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3.5. Perceived Self-Efficacy of NCD Health Promotion

Overall, more than half of HEWs (57.1%: 95% CI: 0.50, 0.64) reported feeling unconfi-
dent about delivering NCD health promotion. Over half of the HEWs felt unqualified to
provide advice on physical activity and NCD preventive measures. Nearly half (46.8%) of
HEWs were confident about measuring blood pressure, 65% of HEWs were unsure about
measuring rapid blood glucose tests, and 62.1% were unsure about providing diabetic foot
care advice (Figure 3).
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3.6. Association of Self-Efficacy and NCD Risk Perception with Knowledge, Attitude, and Behavior

In the multivariable ordinal logistic regression analysis, perceived self-efficacy was
significantly associated with higher NCD knowledge. HEWs with higher self-confidence in
promoting healthy lifestyles had 2.21 times higher levels of NCD knowledge than HEWs
with lower self-confidence (AOR: 2.21; 95% CI: 1.21, 4.07). Similarly, the higher perceived
self-efficacy of HEWs was significantly associated with attitude (AOR: 6.27; 95% CI: 3.11,
12.61) and behaviour (AOR: 2.27; 95% CI: 1.08, 4.74).

Similarly, NCD risk perception of HEWs was significantly associated with the knowl-
edge, attitude, and behaviour of HEWs. The knowledge of NCD among HEWs with
high perceived NCD susceptibility was 1.89 times higher than that of HEWs with lower
perceived susceptibility (AOR: 1.89; 95% CI: 1.04, 3.47). Perceived severity was also sig-
nificantly associated with the level of NCD knowledge (AOR: 2.69; 95% CI: 1.46, 4.93).
HEWs who perceived a high NCD susceptibility (AOR: 3.34; 95% CI: 1.63, 6.82) and benefits
(AOR: 3.99; 95% CI: 1.64, 6.82) were more likely to engage in a sufficient level of physical
activity (Table 4).
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Table 4. Association of self-efficacy and NCD risk perception with knowledge, attitude, and behaviour
of HEWs in northwest Ethiopia, 2022.

Variables
NCD Knowledge Attitude Physical Activity

AOR (95% CI) p-Value AOR (95% CI) p-Value AOR (95% CI) p-Value

Perceived Self-efficacy

Higher confident 2.21 (1.21, 4.07) 0.010 6.27 (3.11, 12.61) <0.000 2.27 (1.08, 4.74) 0.030
Lower confident 1 1 1

NCD risk perception

Perceived susceptibility High 1.89 (1.04, 3.47) 0.038 0.49 (0.24, 0.98) 0.042 3.34 (1.63, 6.82) 0.001
Low 1 1 1

Perceived severity High 2.69 (1.46, 4.93) 0.001 1.79 (0.93, 3.43) 0.079 1.04 (0.51, 2.10) 0.923
Low 1 1 1

Perceived Benefits
High 1.92 (0.89, 4.15) 0.095 1.27 (0.56, 2.84) 0.565 3.99 (1.64, 6.82) 0.001
Low 1 1 1

Note: The models were adjusted for age, highest level of education, and service years.

4. Discussion

We found insufficient NCDs knowledge, unfavourable attitudes towards promoting
healthy lifestyles, insufficient physical activity, and poor dietary habits among HEWs.
HEWs’ competencies were significantly associated with their perceived self-efficacy and
NCD risk perception. The findings of this study are important for informing national and
local health strategies related to NCDs health promotion in Ethiopia. This is because the
World Health Organization (WHO) recommends task sharing and shifting NCD health
services to community health workers to address the rising burden of NCDs and the short-
age of skilled health workers. In addition, HEWs should have the necessary knowledge of
NCDs, their risk factors, and the skills to promote healthy lifestyles for their integration
into NCD services to succeed [7,8]. To the best of our knowledge, this is the first study that
thoroughly evaluates the competency of Ethiopian HEWs’ knowledge of NCDs, attitudes
towards their roles in advocating healthy lifestyles, personal lifestyle behaviours, and their
association with self-efficacy and NCD risk perception. The study helps identify capacity
building interventions that may be needed to support HEWS to work in their full potential.

With the increase in prevalence of NCDs in Ethiopia, HEWs should be well-trained
to manage NCDs and their risk factors. Although most HEWs in this study recognized
cardiovascular disease, cancer, diabetes, and hypertension as NCD categories, they failed
to recognise chronic respiratory illness and cardiovascular disease as NCDs. Although
chronic respiratory illnesses and cardiovascular disease are the two most frequent NCDs
worldwide [1], a large majority of Ethiopian HEWs (46.3%, and 36%, respectively) did
not consider them NCDs. Ethiopia has implemented a national action plan focusing on
cardiovascular disease, diabetes, cancer, and chronic respiratory diseases [35]. The lack of
knowledge of HEWs might impede the successful implementation of the action plan, as
it showed that HEWs did not possess the necessary knowledge to be involved in NCDs
health promotion.

Similarly, we found that two-thirds of HEWs did not identify adverse stress as a risk
factor for NCD. Evidence indicates that stress-related metabolic syndrome often precedes
NCDs, and stress-related NCDs are on the rise [36]. As a result, understanding stress as a
risk factor for NCDs is vital for reducing NCDs in the community and among healthcare
workers. A lack of NCD knowledge and its risk factors by HEWs has negative implications
for their responsibilities in providing appropriate NCD information, advising on risk
factors, and encouraging people to live a healthy lifestyle.

Our findings show that over half of the HEWs did not identify mental health as an
NCD. This finding is concerning because mental illnesses, such as depression and anxiety,
can significantly impact the community’s overall health and well-being. The ministry
of health of Ethiopia has included mental, neurological, and substance use disorders in
the national strategic plan for the prevention and control of major NCDs [35]. The UN
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high-level meeting on NCD in 2018 also advocates for mental health diseases to be classified
as NCD. It also promotes mental ill health and NCD to be considered together, as they
frequently share many characteristics [37]. The present finding was consistent with an
Ethiopian study from five districts in the Jimma Zone, which found that 53.7% of HEWs
described mental illness as a result of evil spirits’ possession [38]. A similar finding was
seen among urban health extension workers in Addis Ababa, with 56% lacking adequate
mental health illness knowledge [39]. Apart from the lack of mental health knowledge
for HEWs, the norms, beliefs, and traditions that view mental illness as the result of an
evil spirit could also be a reason. Due to these beliefs, many Ethiopians with mental
illnesses rely on traditional healers and rituals rather than seeking the help of mental health
professionals for their problems [38].

Overall, 29.9% (95% CI: 23.6–36.2%) of HEWs had a low level of NCD knowledge,
32.6% (95% CI: 26.2–39.0%) of HEWs had a moderate level of NCD knowledge, and 37.5%
(95% CI: 30.8–44.2%) of HEWs had a high level of NCD knowledge. In contrast, a Nigerian
study found that 23.0% of primary healthcare workers had adequate NCD knowledge [40],
significantly lower than our findings. This variation could be due to knowledge score
dimensions and classification differences. Despite differences in the percentage of NCD
knowledge between studies, both studies revealed low NCD knowledge among healthcare
workers, which is similar to previous findings from South Africa [41], Tanzania [42],
and the Democratic Republic of the Congo (DRC) [43]. The Ethiopian strategic plan
for preventing and controlling NCDs also stressed that low NCD awareness by healthcare
providers remains the problem [35,44]. This common NCD knowledge could be remedied
by providing more comprehensive training to HEWs, who often serve as the first point of
contact for people seeking NCD support in the community. Moreover, this study found that
HEWs lacked specific knowledge about diabetes mellitus and hypertension, which was
consistent with a finding from South Africa [41,45]. HEWs’ lack of adequate knowledge of
specific NCDs can significantly impact their roles in advising individuals for better health
outcomes. This is because it is becoming more recommended that services for diabetes and
hypertension be provided outside of the health facilities in communities [46,47].

Aside from the necessary knowledge of NCD, HEWs’ perception of their role in pro-
moting healthy lifestyles is essential for effective NCD prevention and management. We
found that 52.2% (95% CI: 0.45, 0.59) of HEWs had a positive attitude towards advocating
health-promoting lifestyles to the community. A total of 47.8% of HEWs lacked the moti-
vation to promote healthy living, which suggests that HEWs were not sufficiently active
in NCD prevention and control. Although Ethiopia has expanded the scope of work of
HEWs in the NCD program [44], a significant proportion of HEWs in this study did not
consider healthy lifestyle promotion as their routine task. In this study, 18.7% of HEWs
reported that not having enough time, the health system’s focus on communicable diseases,
and the lack of people’s openness to accepting lifestyle advice all contributed to their poor
attitude towards advocating for healthy lifestyles. Furthermore, more training, supervision,
and support are needed to improve HEW motivation in health promotion to prevent and
control NCDs.

Health professionals’ lifestyle behaviour is vital for effective NCD prevention and
control, as it influences their counselling practice towards healthy lifestyles and motivates
individuals to lead healthy lifestyles [15–17]. Moreover, it is expected that healthcare
workers, including HEWs, would have healthier lifestyle habits compared to the general
population. This expectation comes from the educational attainment and nature of their
work, where healthcare professionals are exposed to health information and are likely to
be more conscious of their health behaviour. Although healthcare workers are expected
to be role models and are expected to practice what they preach to the community, three
behavioural risk factors, namely physical inactivity, insufficient fruit and/or vegetable
consumption, and excessive salt intake, were common among HEWs. Previous findings
have shown that these unhealthy lifestyle choices among healthcare workers expose them
to NCDs and impact their ability to promote healthy lifestyles to the public [17,48,49].
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Our study found that 63.7% (95% CI: 0.57, 0.71) of HEWs had sufficient physical
activity. Our HEWs were more physically active than Bangladeshi health workers, where
87% of health workers did not meet physical activity guidelines [50]. In contrast, the
level of physical inactivity was higher than in the study from Sweden, where only 15% of
healthcare workers reported a sedentary lifestyle [51]. Better-built environments in higher
socioeconomic nations, such as sidewalks, bike paths, and parks, have encouraged physical
activity by providing people with access to outdoor exercise spaces. This justification is also
supported by previous studies in South Africa [52], China [53], and a systematic review in
low- and middle-income countries [54].

Poor dietary habits have also been reported among HEWs in northwest Ethiopia. It
could be attributed to limited access to nutritious foods and a need for more knowledge
about proper nutrition. In this study, high salt intake and inadequate fruit and/or fruit
consumption were identified among HEWs, which is consistent with a systematic review
report [55], and previous studies in South Africa [56], Nigeria [57], Bangladesh [50], and
India [58]. Our study found that 70.7% of HEWs consumed more than 5 g per day, which is
above the WHO recommendation [59]. According to a systematic review of various nations,
poor dietary habits, such as excessive salt intake and low fruit and vegetable consumption,
were responsible for more deaths than smoking [55]. Evidence also showed that health-
care workers are becoming exposed to NCDs due to unhealthy lifestyle behaviours [60].
Moreover, health workers’ lifestyles not only expose them to NCDs but also impact their
engagement in advocating for lifestyles to patients and the general public [48,49].

A present study found that higher NCD knowledge is associated with higher perceived
self-efficacy and NCD risk perception. This association is likely because high self-confidence
promotes better decision-making and better learning. Similarly, perceived susceptibility
and severity showed a significant association with NCD knowledge. The perception of
NCD vulnerability and severity could allow HEWs to learn more about the disease, its risk
factors, and preventive strategies, allowing them to understand the disease better. More-
over, this study provides evidence of a strong association between a favourable attitude
toward promoting healthy lifestyles and the HEWs’ confidence in their ability to promote
them. Physical activity was significantly associated with self-efficacy, perceived NCD
susceptibility, and perceived benefit of lifestyles. The higher odds of having a sufficient
level of physical activity were noted among HEWs with a higher perceived self-efficacy
(AOR = 2.27; 95% CI: 1.08–4.74), high NCD risk perception (AOR = 3.34; 95% CI: 1.63–6.82),
and perceived benefits of a healthy lifestyle (AOR = 3.99; 95% CI: 1.64–6.82). This highlights
the importance of improving self-efficacy and NCD risk perception behaviour of HEWs, as
it is likely to motivate them to be physically active and adopt healthy lifestyles. The role of
NCD training in improving knowledge, skill, self-efficacy, and changing behaviour was
also highlighted in the Tanzania pilot training for public health workers [61]. However, the
authors thought that improving self-efficacy and NCD risk perception can motivate HEWs
to engage in physical activity; the relationship in the opposite direction might be possible,
which needs further empirical evidence.

The findings of this study have implications for future research as well as community-
based NCD health promotion practices, policy, and program. First, community health
workers play an important role in health education and in promoting healthy lifestyles.
Their self-efficacy in NCD health promotion and risk perception, on the other hand, can all
impact on the effectiveness of their role. This suggested that health professionals’ NCD
risk perception to influence health behaviour is more effective when their self-efficacy in
their ability to promote health promotion and lifestyle behaviour is sufficient. In addition,
community health workers’ personal lifestyle choices are critical in leading the community
by example for improving the health outcomes of individuals and communities. Our study
highlights the importance of providing education and training on NCD prevention and
management, and prioritizing healthcare professionals’ personal health and well-being.
The findings of this study can inform the development of targeted interventions to improve
the self-efficacy, NCD risk perception, and lifestyle behaviour of community health workers,
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which in turn can lead to better NCD health outcomes. Future research (both qualitative
and quantitative) on the challenges of engaging community health workers in NCD health
promotion and training needs, as well as the impact on their capacity in NCD prevention
and control, is also strongly recommended.

5. Limitations

Even though the study attempted to show the competency of HEWs in NCD knowl-
edge, attitude, and personal lifestyle behaviour, it was not free from limitations. Since the
study was cross-sectional, a causal relationship between variables might not be possible.
Moreover, the self-reported nature of responses might introduce self-reported and social
desirability bias. Furthermore, no comparisons were made regarding knowledge, attitude,
and personal lifestyle behaviour between HEWs and other health professionals or the
general public.

6. Conclusions

Despite HEWs being an important component of community-based NCD health pro-
motion, their NCD knowledge, attitude, and lifestyle behaviour were lower than expected.

We found that NCD knowledge and attitude towards health promotion were signifi-
cantly associated with HEWs’ perceived self-efficacy and NCD risk perception.

Moreover, insufficient physical activity and unhealthy dietary habits, such as insuffi-
cient fruit and/or vegetable consumption, was a problem among HEWs, who are assumed
to be role models for leading the community by example. HEWs’ levels of physical activity
were significantly associated with their perceived self-efficacy, NCD risk perception, and
perceived benefits of lifestyle change.

Our participants’ NCD knowledge, attitude, and personal lifestyle behaviour suggest
that community health workers (HEWs) would benefit from additional capacity building,
which includes interventions to improve their lifestyle behaviours, NCD risk perception,
and self-efficacy for NCD health promotion.

While HEWs have successfully improved maternal, child, and infectious disease outcomes
in Ethiopia over the last few decades, their role should be reconsidered in light of the new NCD
health demands. HEWs have the potential to participate in the promotion of healthy lifestyles,
provided that they are adequately trained and supervised by the health system.

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/ijerph20095642/s1, Table S1: Questionnaire; Table S2: Knowledge
of specific NCDs (diabetes, hypertension, and cardiovascular disease).

Author Contributions: Conceptualisation: M.K.Y., T.L.K.-A., P.G., K.A.G. and S.M.A. Investigation:
M.K.Y., T.A. and K.S. Data curation: M.K.Y., G.A.T., L.D.G. and K.S. Formal analysis: M.K.Y. Writing—
original draft preparation: M.K.Y. Writing and editing: M.K.Y., T.L.K.-A. and P.G. Supervision:
T.L.K.-A., P.G., M.K.Y., T.A. and P.G. provided critical intellectual input. All authors have read and
agreed to the published version of the manuscript.

Funding: This research was funded by the International Institute for Primary Health Care-Ethiopia
under a small grant category.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Institutional Ethical Review Board of the University of Gondar,
Ethiopia (VP/RTT/17/05/2022) and University of Southern Queensland, Australia (H22REA225) for
studies involving humans.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.
They were informed about the purpose of the study, and their right to refuse to participate in the
study. Confidentiality of the information was assured, and privacy of respondents was maintained.

Data Availability Statement: The dataset used for this research will be available upon request of the
principal investigator.

https://www.mdpi.com/article/10.3390/ijerph20095642/s1
https://www.mdpi.com/article/10.3390/ijerph20095642/s1


Int. J. Environ. Res. Public Health 2023, 20, 5642 15 of 17

Acknowledgments: The authors would like to acknowledge the International Institute for Primary
Health Care Ethiopia (IIfPHC-E) for their financial and administrative support. We would like to
forward our deepest gratitude to the study participants. Our special thanks go to the members of the
research team who dedicated their time and expertise to this study.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. World Health Organization. Non-Communicable Diseases, Key Facts. 2022. Available online: https://www.who.int/news-

room/fact-sheets/detail/noncommunicable-diseases (accessed on 19 October 2022).
2. Allen, L.N.; Wigley, S.; Holmer, H. Implementation of non-communicable disease policies from 2015 to 2020: A geopolitical

analysis of 194 countries. Lancet Glob. Health 2021, 9, e1528–e1538. [CrossRef] [PubMed]
3. Gyasi, R.M.; Phillips, D.R. Aging and the Rising Burden of Noncommunicable Diseases in Sub-Saharan Africa and other Low-

and Middle-Income Countries: A Call for Holistic Action. Gerontol. 2020, 60, 806–811. [CrossRef] [PubMed]
4. Tesfay, F.H.; Zorbas, C.; Alston, L.; Backholer, K.; Bowe, S.J.; Bennett, C.M. Prevalence of chronic non-communicable diseases in

Ethiopia: A systematic review and meta-analysis of evidence. Front. Public Health 2022, 10, 936482. [CrossRef] [PubMed]
5. World Health Organization (WHO). Non-Communicable Disease Prevention and Control: A Guidance Note for Investment Cases; World

Health Organization: Geneva, Switzerland, 2019.
6. Rawal, L.; Jubayer, S.; Choudhury, S.R.; Islam, S.M.S.; Abdullah, A.S. Community health workers for non-communicable diseases

prevention and control in Bangladesh: A qualitative study. Glob. Health Res. Policy 2021, 6, 1–10. [CrossRef]
7. Joshi, R.; Peiris, D. Task-sharing for the prevention and control of non-communicable diseases. Lancet Glob. Health 2019, 7,

e686–e687. [CrossRef]
8. Jeet, G.; Thakur, J.S.; Prinja, S.; Singh, M. Community health workers for non-communicable diseases prevention and control in

developing countries: Evidence and implications. PLoS ONE 2017, 12, e0180640. [CrossRef]
9. Musoke, D.; Atusingwize, E.; Ikhile, D.; Nalinya, S.; Ssemugabo, C.; Lubega, G.B.; Omodara, D.; Ndejjo, R.; Gibson, L. Community

health workers’ involvement in the prevention and control of non-communicable diseases in Wakiso District, Uganda. Glob.
Health 2021, 17, 1–11. [CrossRef]

10. Hartzler, A.L.; Tuzzio, L.; Hsu, C.; Wagner, E.H. Roles and Functions of Community Health Workers in Primary Care. Ann. Fam.
Med. 2018, 16, 240–245. [CrossRef]

11. Makamu-Beteck, S.J.; Moss, S.J.; Cameron, M.; Watson, F.G. The influence of clinic care on perceptions and knowledge of
non-communicable diseases and physical activity from a low-resourced community: A mixed-method study. BMC Public Health
2022, 22, 1–15. [CrossRef]

12. Wang, T.; Wang, H.; Zeng, Y.; Cai, X.; Xie, L. Health beliefs associated with preventive behaviors against noncommunicable
diseases. Patient Educ. Couns. 2022, 105, 173–181. [CrossRef]

13. Ferrer, R.A.; Klein, W.M.P.; Avishai, A.; Jones, K.; Villegas, M.; Sheeran, P. When does risk perception predict protection motivation
for health threats? A person-by-situation analysis. PLoS ONE 2018, 13, e0191994. [CrossRef]

14. Sheeran, P.; Maki, A.; Montanaro, E.; Avishai-Yitshak, A.; Bryan, A.; Klein, W.M.P.; Miles, E.; Rothman, A.J. The impact of
changing attitudes, norms, and self-efficacy on health-related intentions and behavior: A meta-analysis. Health Psychol. 2016, 35,
1178–1188. [CrossRef]

15. A Florindo, A.; Brownson, R.C.; I Mielke, G.; Gomes, G.A.; Parra, D.C.; Siqueira, F.V.; Lobelo, F.; Simoes, E.J.; Ramos, L.R.;
Bracco, M.M.; et al. Association of knowledge, preventive counseling and personal health behaviors on physical activity and
consumption of fruits or vegetables in community health workers. BMC Public Health 2015, 15, 344. [CrossRef]

16. Frank, E.; Dresner, Y.; Shani, M.; Vinker, S. The association between physicians’ and patients’ preventive health practices. Cmaj
2013, 185, 649–653. [CrossRef]

17. Hidalgo, K.D.; Mielke, G.I.; Parra, D.C.; Lobelo, F.; Simões, E.J.; Gomes, G.O.; Florindo, A.A.; Bracco, M.; Moura, L.; Brownson,
R.C.; et al. Health promoting practices and personal lifestyle behaviors of Brazilian health professionals. BMC Public Health 2016,
16, 1–10. [CrossRef]

18. Tesema, A.G.; Peiris, D.; Joshi, R.; Abimbola, S.; Fentaye, F.W.; Teklu, A.M.; Kinfu, Y. Exploring complementary and competitive
relations between non-communicable disease services and other health extension programme services in Ethiopia: A multilevel
analysis. BMJ Glob. Health 2022, 7, e009025. [CrossRef]

19. Assefa, Y.; Gelaw, Y.A.; Hill, P.S.; Taye, B.W.; Van Damme, W. Community health extension program of Ethiopia, 2003–2018:
Successes and challenges toward universal coverage for primary healthcare services. Glob. Health 2019, 15, 1–11. [CrossRef]

20. Tesema, A.G.; Peiris, D.; Abimbola, S.; Ajisegiri, W.S.; Narasimhan, P.; Mulugeta, A.; Joshi, R. Community health extension
workers’ training and supervision in Ethiopia: Exploring impact and implementation challenges for non-communicable disease
service delivery. PLOS Glob. Public Health 2022, 2, e0001160. [CrossRef]

21. Arya, R.; Antonisamy, B.; Kumar, S. Sample Size Estimation in Prevalence Studies. Indian J. Pediatr. 2012, 79, 1482–1488. [CrossRef]
22. Samuel, O.O. Knowledge and risk factors prevalence of non-communicable diseases (NCDs) in Nigeria: A case study of adult

population in Delta state. J. Appl. Biol. Biotechnol. 2017, 5, 14–20. [CrossRef]

https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases
https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases
https://doi.org/10.1016/S2214-109X(21)00359-4
https://www.ncbi.nlm.nih.gov/pubmed/34678197
https://doi.org/10.1093/geront/gnz102
https://www.ncbi.nlm.nih.gov/pubmed/31322656
https://doi.org/10.3389/fpubh.2022.936482
https://www.ncbi.nlm.nih.gov/pubmed/35991039
https://doi.org/10.1186/s41256-020-00182-z
https://doi.org/10.1016/S2214-109X(19)30161-5
https://doi.org/10.1371/journal.pone.0180640
https://doi.org/10.1186/s12992-020-00653-5
https://doi.org/10.1370/afm.2208
https://doi.org/10.1186/s12889-022-13097-w
https://doi.org/10.1016/j.pec.2021.05.024
https://doi.org/10.1371/journal.pone.0191994
https://doi.org/10.1037/hea0000387
https://doi.org/10.1186/s12889-015-1643-3
https://doi.org/10.1503/cmaj.121028
https://doi.org/10.1186/s12889-016-3778-2
https://doi.org/10.1136/bmjgh-2022-009025
https://doi.org/10.1186/s12992-019-0470-1
https://doi.org/10.1371/journal.pgph.0001160
https://doi.org/10.1007/s12098-012-0763-3
https://doi.org/10.7324/JABB.2017.50403


Int. J. Environ. Res. Public Health 2023, 20, 5642 16 of 17

23. DeMaio, A.R.; Dugee, O.; Amgalan, G.; Maximenco, E.; Munkhtaivan, A.; Graeser, S.; Kryger, T.; Oyunbileg, J.; Jousilahti, P.;
De Courten, M.; et al. Protocol for a national, mixed-methods knowledge, attitudes and practices survey on non-communicable
diseases. BMC Public Health 2011, 11, 961. [CrossRef] [PubMed]

24. Ji, C. Knowledge, Attitudes and Practices of Community Health Workers Regarding Noncommunicable Diseases in the Eastern
Region of São Paulo, Brazil. Master’s Thesis, McGill University, Montreal, QC, Canada, 2020.

25. Mahajan, M.; Naik, N.; Jain, K.; Patira, N.; Prasad, S.; Mogri, S.; Muwonge, R.; Lucas, E.; Faruq, F.; Sankaranarayanan, R.; et al.
Study of Knowledge, Attitudes, and Practices Toward Risk Factors and Early Detection of Noncommunicable Diseases Among
Rural Women in India. J. Glob. Oncol. 2019, 5, 1–10. [CrossRef] [PubMed]

26. International Consensus Group. International Physical Activity Questionnaire (IPAQ). Available online: https://sites.google.
com/view/ipaq (accessed on 3 October 2022).

27. Nolan, R.C.; Raynor, A.J.; Berry, N.M.; May, E.J. Self-Reported Physical Activity Using the International Physical Activity
Questionnaire (IPAQ) in Australian Adults with Type 2 Diabetes, with and Without Peripheral Neuropathy. Can. J. Diabetes 2016,
40, 576–579. [CrossRef] [PubMed]

28. Bull, F.C.; Al-Ansari, S.S.; Biddle, S.; Borodulin, K.; Buman, M.P.; Cardon, G.; Carty, C.; Chaput, J.-P.; Chastin, S.; Chou, R.; et al.
World Health Organization 2020 guidelines on physical activity and sedentary behaviour. Br. J. Sports Med. 2020, 54, 1451–1462.
[CrossRef]

29. Negesa, L.B.; Magarey, J.; Rasmussen, P.; Hendriks, J. Patients’ knowledge on cardiovascular risk factors and associated lifestyle
behaviour in Ethiopia in 2018: A cross-sectional study. PLoS ONE 2020, 15, e0234198. [CrossRef]

30. Shitu, K.; Kassie, A. Behavioral and Sociodemographic Determinants of Hypertension and Its Burden among Bank Employees in
Metropolitan Cities of Amhara Regional State, Ethiopia. Int. J. Hypertens. 2021, 2021, 1–9. [CrossRef]

31. Ojo, T.T.; Hawley, N.L.; Desai, M.M.; Akiteng, A.R.; Guwatudde, D.; Schwartz, J.I. Exploring knowledge and attitudes toward
non-communicable diseases among village health teams in Eastern Uganda: A cross-sectional study. BMC Public Health 2017,
17, 1–11. [CrossRef]

32. Bitew, G.; Sharew, M.; Belsti, Y. Factors associated with knowledge, attitude, and practice of COVID-19 among health care
professional’s working in South Wollo Zone Hospitals, Northeast Ethiopia. SAGE Open Med. 2021, 9, 20503121211025147.
[CrossRef]

33. Tsegaw, M.; Mulat, B.; Shitu, K. Risk perception and preventive behaviours of COVID-19 among university students, Gondar,
Ethiopia: A cross-sectional study. BMJ Open 2022, 12, e057404. [CrossRef]

34. Oluma, A.; Abadiga, M.; Mosisa, G.; Fekadu, G.; Turi, E. Perceived self-efficacy and associated factors among adult patients with
type 2 diabetes mellitus at public hospitals of western ethiopia, 2020. Patient Prefer. Adherence 2020, 14, 1689–1698. [CrossRef]

35. Ethiopia Federal Ministry Health. National Strategic Action Plan for the Prevention and Control of Major Non-Communicable
Diseases. Available online: https://www.iccp-portal.org/system/files/plans/ETH_B3_s21_National_Strategic_Plan_for_
Prevention_and_Control_of_NCDs2021.pdf (accessed on 15 January 2023).

36. Fricchione, G.L. The Challenge of Stress-Related Non-Communicable Diseases. Med Sci. Monit. Basic Res. 2018, 24, 93–95.
[CrossRef]

37. Stein, D.J.; Benjet, C.; Gureje, O.; Lund, C.; Scott, K.M.; Poznyak, V.; Van Ommeren, M. Integrating mental health with other
non-communicable diseases. BMJ 2019, 364, l295. [CrossRef]

38. Tesfaye, Y.; Birhanu, Z.; Agenagnew, L.; Anand, S.; Yitbarek, K.; Ahmed, G.; Getnet, M.; Tucho, G.T. Knowledge and attitude of
health extension workers regarding mental health problems in Jimma Zone, Ethiopia: A cross-sectional study. BMJ Open 2022,
12, e048381. [CrossRef]

39. Ahmed, E.; Merga, H.; Alemseged, F. Knowledge, attitude, and practice towards mental illness service provision and associated
factors among health extension professionals in Addis Ababa, Ethiopia. Int. J. Ment. Health Syst. 2019, 13, 5. [CrossRef]

40. Akinwumi, A.F.; Esimai, O.A.; Fajobi, O.; Idowu, A.; Esan, O.T.; Ojo, T.O. Knowledge of primary healthcare workers regarding
the prevention and control of non-communicable diseases in Osun State, Nigeria: A rural-urban comparison. Afr. J. Prim. Health
Care Fam. Med. 2021, 13, 2873. [CrossRef]

41. Onagbiye, S.O.; Tsolekile, L.P.; Puoane, T. Knowledge of Non-communicable Disease Risk Factors among Community Health
Workers in South Africa. Open Public Health J. 2020, 13, 430–437. [CrossRef]

42. Peck, R.; Mghamba, J.; Vanobberghen, F.; Kavishe, B.; Rugarabamu, V.; Smeeth, L.; Hayes, R.; Grosskurth, H.; Kapiga, S.
Preparedness of Tanzanian health facilities for outpatient primary care of hypertension and diabetes: A cross-sectional survey.
Lancet Glob. Health 2014, 2, e285–e292. [CrossRef]

43. Kapongo, R.Y.; Lulebo, A.M.; Mafuta, E.M.; Mutombo, P.B.; Dimbelolo, J.C.M.; Bieleli, I.E. Assessment of health service delivery
capacities, health providers’ knowledge and practices related to type 2 diabetes care in Kinshasa primary healthcare network
facilities, Democratic Republic of the Congo. BMC Health Serv. Res. 2015, 15, 1–6. [CrossRef]

44. Realizing Universal Health Coverage Through Primary Health Care. A Roadmap for Optimizing the Ethiopian Health Extension
Program 2020–2035; Ethiopia Federal Ministry Health: Addis Ababa, Ethiopia. Available online: http://repository.iifphc.org/
bitstream/handle/123456789/1175/HEP_Roadmap_Abridged_Version_Final.pdf?sequence=1&isAllowed=y (accessed on 15
January 2023).

45. Tsolekile, L.P.; Schneider, H.; Puoane, T. The roles, training and knowledge of community health workers about diabetes and
hypertension in Khayelitsha, Cape Town. Curationis 2018, 41, e1–e8. [CrossRef]

https://doi.org/10.1186/1471-2458-11-961
https://www.ncbi.nlm.nih.gov/pubmed/22208645
https://doi.org/10.1200/JGO.18.00181
https://www.ncbi.nlm.nih.gov/pubmed/30998427
https://sites.google.com/view/ipaq
https://sites.google.com/view/ipaq
https://doi.org/10.1016/j.jcjd.2016.05.013
https://www.ncbi.nlm.nih.gov/pubmed/27658764
https://doi.org/10.1136/bjsports-2020-102955
https://doi.org/10.1371/journal.pone.0234198
https://doi.org/10.1155/2021/6616473
https://doi.org/10.1186/s12889-017-4954-8
https://doi.org/10.1177/20503121211025147
https://doi.org/10.1136/bmjopen-2021-057404
https://doi.org/10.2147/PPA.S275887
https://www.iccp-portal.org/system/files/plans/ETH_B3_s21_National_Strategic_Plan_for_Prevention_and_Control_of_NCDs2021.pdf
https://www.iccp-portal.org/system/files/plans/ETH_B3_s21_National_Strategic_Plan_for_Prevention_and_Control_of_NCDs2021.pdf
https://doi.org/10.12659/MSMBR.911473
https://doi.org/10.1136/bmj.l295
https://doi.org/10.1136/bmjopen-2020-048381
https://doi.org/10.1186/s13033-019-0261-3
https://doi.org/10.4102/phcfm.v13i1.2873
https://doi.org/10.2174/1874944502013010430
https://doi.org/10.1016/S2214-109X(14)70033-6
https://doi.org/10.1186/s12913-015-0679-5
http://repository.iifphc.org/bitstream/handle/123456789/1175/HEP_Roadmap_Abridged_Version_Final.pdf?sequence=1&isAllowed=y
http://repository.iifphc.org/bitstream/handle/123456789/1175/HEP_Roadmap_Abridged_Version_Final.pdf?sequence=1&isAllowed=y
https://doi.org/10.4102/curationis.v41i1.1815


Int. J. Environ. Res. Public Health 2023, 20, 5642 17 of 17

46. Anand, T.N.; Joseph, L.; Geetha, A.V.; Prabhakaran, D.; Jeemon, P. Task sharing with non-physician health-care workers for
management of blood pressure in low-income and middle-income countries: A systematic review and meta-analysis. Lancet Glob.
Health 2019, 7, e761–e771. [CrossRef]

47. Maria, J.L.; Anand, T.N.; Dona, B.; Prinu, J.; Prabhakaran, D.; Jeemon, P. Task-sharing interventions for improving control
of diabetes in low-income and middle-income countries: A systematic review and meta-analysis. Lancet Glob. Health 2021, 9,
e170–e180. [CrossRef] [PubMed]

48. Selvaraj, C.S.; Abdullah, N. Physically active primary care doctors are more likely to offer exercise counselling to patients with
cardiovascular diseases: A cross-sectional study. BMC Prim. Care 2022, 23, 1–9. [CrossRef] [PubMed]

49. Belfrage, A.S.V.; Grotmol, K.S.; Tyssen, R.; Moum, T.; Finset, A.; Rø, K.I.; Lien, L. Factors influencing doctors’ counselling on
patients’ lifestyle habits: A cohort study. BJGP Open 2018, 2, bjgpopen18X101607. [CrossRef]

50. Faruque, M.; Barua, L.; Banik, P.C.; Sultana, S.; Biswas, A.; Alim, A.; Gupta, P.K.S.; Ali, L. Prevalence of non-communicable disease
risk factors among nurses and para-health professionals working at primary healthcare level of Bangladesh: A cross-sectional
study. BMJ Open 2021, 11, e043298. [CrossRef] [PubMed]

51. Jonsdottir, I.H.; Börjesson, M.; Ahlborg, G. Healthcare workers’ participation in a healthy-lifestyle-promotion project in western
Sweden. BMC Public Health 2011, 11, 448. [CrossRef]

52. Kolbe-Alexander, T.L.; Pacheco, K.; Tomaz, S.A.; Karpul, D.; Lambert, E.V. The relationship between the built environment and
habitual levels of physical activity in South African older adults: A pilot study. BMC Public Health 2015, 15, 1–9. [CrossRef]

53. Zhong, J.; Liu, W.; Niu, B.; Lin, X.; Deng, Y. Role of Built Environments on Physical Activity and Health Promotion: A Review
and Policy Insights. Front. Public Health 2022, 10, 950348. [CrossRef]

54. Elshahat, S.; O’rorke, M.; Adlakha, D. Built environment correlates of physical activity in low- and middle-income countries: A
systematic review. PLoS ONE 2020, 15, e0230454. [CrossRef]

55. Murray, C.J. Health effects of dietary risks in 195 countries, 1990–2017: A systematic analysis forthe Global Burden of Disease
Study. Lancet 2019, 393, 1958–1972.

56. Kunene, S.H.; Taukobong, N.P. Dietary habits among health professionals working in a district hospital in KwaZulu-Natal, South
Africa. Afr. J. Prim. Health Care Fam. Med. 2017, 9, 1–5. [CrossRef]

57. Ambakederemo, T.E.; Chikezie, E.U. Assessment of some traditional cardiovascular risk factors in medical doctors in Southern
Nigeria. Vasc. Health Risk Manag. 2018, 14, 299–309. [CrossRef]

58. Sharma, S.; Anand, T.; Dey, B.K.; Ingle, G.; Kishore, J. Prevalence of modifiable and non-modifiable risk factors and lifestyle
disorders among health care professionals. Astrocyte 2014, 1, 178. [CrossRef]

59. World Health Organization (WHO). Salt reduction—Key facts: World Health Organization. 29 April 2020. Available online:
https://www.who.int/news-room/fact-sheets/detail/salt-reduction (accessed on 20 December 2022).

60. Kayaroganam, R.; Sarkar, S.; Satheesh, S.; Tamilmani, S.; Sivanantham, P.; Kar, S.S. Profile of non-communicable Disease Risk
Factors Among Nurses in a Tertiary Care Hospital in South India. Asian Nurs. Res. 2022, 16, 241–248. [CrossRef]

61. Davila, E.P.; Suleiman, Z.; Mghamba, J.; Rolle, I.; Ahluwalia, I.; Mmbuji, P.; De Courten, M.; Bader, A.; Zahniser, S.C.; Krag, M.;
et al. Non-communicable disease training for public health workers in low- and middle-income countries: Lessons learned from
a pilot training in Tanzania. Int. Health 2015, 7, 339–347. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1016/S2214-109X(19)30077-4
https://doi.org/10.1016/S2214-109X(20)30449-6
https://www.ncbi.nlm.nih.gov/pubmed/33242455
https://doi.org/10.1186/s12875-022-01657-3
https://www.ncbi.nlm.nih.gov/pubmed/35350999
https://doi.org/10.3399/bjgpopen18X101607
https://doi.org/10.1136/bmjopen-2020-043298
https://www.ncbi.nlm.nih.gov/pubmed/33741665
https://doi.org/10.1186/1471-2458-11-448
https://doi.org/10.1186/s12889-015-1853-8
https://doi.org/10.3389/fpubh.2022.950348
https://doi.org/10.1371/journal.pone.0230454
https://doi.org/10.4102/phcfm.v9i1.1364
https://doi.org/10.2147/VHRM.S176361
https://doi.org/10.4103/2349-0977.157757
https://www.who.int/news-room/fact-sheets/detail/salt-reduction
https://doi.org/10.1016/j.anr.2022.07.001
https://doi.org/10.1093/inthealth/ihu090

	Introduction 
	Materials and Methods 
	Setting 
	Study Design and Period 
	Sample Size and Participants 
	Data Collection Tool and Procedure 
	Measures 
	Socio-Demographic and Lifestyle Behaviours of HEWs 
	Knowledge, Attitudes and Perception of NCD 

	Data Analysis 

	Results 
	Socio-Demographic and Lifestyle Behaviours of HEWs 
	Socio-Demographic 
	Physical Activity 
	Dietary Habit 

	Level of NCD Knowledge 
	General Knowledge of NCDs 
	Knowledge of Specific NCDs 

	Attitude towards Promoting Healthy Lifestyles 
	NCD Risk Perception 
	Perceived Self-Efficacy of NCD Health Promotion 
	Association of Self-Efficacy and NCD Risk Perception with Knowledge, Attitude, and Behavior 

	Discussion 
	Limitations 
	Conclusions 
	References

