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Abstract
Background The burden of non-communicable diseases is becoming unmanageable by primary healthcare facilities 
in low- and middle-income countries. Community-based approaches are promising for supporting healthcare 
facilities. In Vietnam, community health volunteers are trained in providing health promotion and screening in a 
culturally adapted training. This study aims to assess the change in knowledge, attitude and practice regarding 
NCD prevention and management after a culturally adapted training, and the potential mechanisms leading to this 
change.

Methods The Knowledge Attitude and Practice survey was assessed before and after an initial training, and before 
and after a refresher training (n = 37). We used a focus group discussion with community health volunteers (n = 8) to 
map potential mechanisms of the training and applying learned knowledge in practice. Data were collected in the 
districts Le Chan and An Duong of Hai Phong, Vietnam, in November 2021 and May 2022.

Results We found that knowledge increased after training (mean = 5.54, 95%-confidence interval = 4.35 to 6.74), 
whereas attitude and practice did not improve. Next, knowledge decreased over time (m=-12.27;-14.40 to -10.11) 
and did not fully recover after a refresher training (m=-1.78;-3.22 to -0.35). As potential mechanisms for change, we 
identified the use of varying learning methods, enough breaks, efficient coordination of time located for theory and 
practice, handout materials, large group size and difficulty in applying a digital application for screening results.

Conclusion Culturally adapted trainings can improve knowledge among community health volunteers which is 
important for the support of primary healthcare in low- and middle-income countries. Using a digital screening 
application can be a barrier for the improvement of knowledge, attitude and practice and we suggest using an 
intergenerational or age-friendly approach, with the supervision of primary healthcare professionals. Future research 
on behavioral change should include additional components such as self-efficacy and interrelationships between 
individuals.
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Background
The global burden of non-communicable diseases 
(NCDs) is increasing, especially in low- and middle-
income countries (LMICs) with rapid economic growth, 
such as Vietnam, e.g. the share of deaths due to NCDs in 
LMICs increased from 41% in 1986 to 81% in 2019 [1]. 
In Vietnam, NCDs have become the leading cause of 
morbidity and mortality [2]. Major contributors to the 
NCD burden in Vietnam are cardiovascular diseases, 
cancer, chronic obstructive pulmonary disease and dia-
betes. Rates of these diseases are increasing, as a result 
of strong increases in the risk factors overweight, obe-
sity and hypertension [3]. It is estimated that nearly one 
in five Vietnamese aged from 30 to 70 years of age, will 
prematurely die due to one of these NCDs [4]. One of 
the main issues related to the high burden of NCDs in 
Vietnam is that most NCD patients do not receive pre-
ventive services and diagnoses in time to receive proper 
treatment [3]. The growing burden of NCDs in LMICs is 
becoming unmanageable by local and regional primary 
healthcare facilities [5], and it jeopardizes the ability of 
healthcare professionals and primary healthcare services 
to adequately respond to this burden [6].

Community-based approaches are promising prac-
tices to support healthcare facilities regarding NCDs, 
for instance by education and care, provision of social 
support and collaboration with the healthcare system 
[7]. At the community level, health outcomes can be 
optimized within a low resource settings [8, 9]. In Viet-
nam, community-based approaches are implemented as 
Intergenerational Self-Help Clubs (ISHCs) [8]. ISHCs 
are community-based voluntary social organizations, 
that aim to promote livelihood and wellbeing through a 
community-based, multifunctional self-help approach. 
In ISHCs, local community health volunteers (CHVs), 
i.e., lay people, are chosen among and by members, and 
in the context of this study trained by HelpAge Interna-
tional Vietnam, an international NGO aiming to improve 
the roles and capacities of older individuals, in provid-
ing health promotion, such as physical health activities, 
health education, screening for NCDs and raising aware-
ness [8]. The training of the CHVs is aimed to improve 
knowledge and skills that contribute to awareness, pre-
vention and control of NCDs.

Research has shown that inadequate knowledge of 
CHVs is a barrier for effective NCD prevention and man-
agement at the community level [9]. This is framed in the 
Theory of Reasoned Action [10], postulating that behav-
ior is partly predicted by attitude and that attitudes are 
established by behavioral, normative and control beliefs, 

which are based on knowledge. Improving knowledge of 
the CHVs by training can improve skills in the prevention 
and management of NCDs by CHVs. Learned knowledge 
and skills are lost over time [11, 12] and refresher train-
ing can effectively refresh the knowledge and skills of the 
CHVs [13]. The World Health Organization suggests that 
CHVs require ‘regular training and supervision’ for com-
munity-based approaches to successfully support health-
care [14], which requires culturally suitable training [15]. 
Moreover, supervision and mentoring of CHVs is essen-
tial for improving the quality of service delivery [16, 17]. 
Many guidelines and recommendations exist for training 
programs in health promotion for CHVs [18, 19]. How-
ever, these trainings are often not adjusted to the culture 
and context of the target group. As part of the EU-H2020 
funded project “Scaling up non-communicable disease 
Interventions in South East Asia” (SUNI-SEA), the train-
ing materials of the ISHCs for CHVs have been adjusted 
to culture and context. such as the incorporation of tra-
ditional or cultural habits, using the Guideline for adap-
tation of community-based health interventions to culture 
and context [20].

Currently, evidence is limited regarding the provision 
of (ongoing) training of CHVs on the topic of NCDs in 
LMIC-settings [21], especially culturally adapted train-
ings. Therefore, this study aims to assess: (1) the change 
in knowledge, attitude and practice of CHVs regarding 
NCD-prevention and management immediately after 
and six months after a culturally adapted training and (2) 
potential mechanisms leading to the change in knowl-
edge, attitude and practice according to the CHVs.

Methods
Study design
We assessed outcomes using two data sources collected 
in Vietnam, namely: pre- and posttest surveys and a focus 
group discussion with CHVs who had followed an initial 
training and refresher training.

Sample and procedure
The study was conducted in the districts Le Chan and An 
Duong, of the municipality of Hai Phong in northeast-
ern Vietnam. Hai Phong is located in the Red River Delta 
region and has a population of over 2 million people. Le 
Chan is an urban district in which industry is the primary 
source of livelihood. An Duong is a rural district with 
agriculture as the primary source of livelihood.

The initial training took four days and focused more 
on theory and the refresher training took two days 
and focused mainly on practice. In the trainings the 

Keywords Community-based approaches, KAP-survey, Community-health volunteers, Community volunteer 
training, Non-communicable diseases, Culturally adapted training



Page 3 of 9Pardoel et al. BMC Public Health          (2024) 24:364 

volunteers were informed about the structure of the 
ISHCs and trained in teaching and communication, 
health promotion, community empowerment, basic 
NCD screening and continuum of care. The trainings 
mostly focused on screening for risk factors for hyper-
tension and diabetes, and on entering the results in a 
digital application. The topic of NCDs was covered in 
a more general sense, covering contributing factors 
like lifestyle, risk factors and family history regarding 
NCDs. The trainings consisted of lectures, active par-
ticipation in practicing and games. Per district an initial 
training (n = 95) was organized in November 2021 and 
a refresher one (n = 136) in May 2022. During the initial 
and refresher training different volunteers participated, 
some participated only in the initial training and some 
only in the refresher training. Per training multiple train-
ers were present, and during the practice parts, the group 
was divided in smaller groups consisting of six to eight 
volunteers.

Data were collected by HelpAge International Vietnam 
in November 2021 and May 2022. The first data source 
consisted of a survey among participants in the training. 
The survey was based on the validated Knowledge-Atti-
tude-Practice(KAP) framework, i.e., with a structured, 
validated and standardized questionnaire that measures 
what is known (knowledge), believed (attitudes), and 
done (practices) with regard to a specific topic [22–24]. 
The KAP-survey was developed based on previously 
validated KAP-surveys covering the same topics and 
the content of the trainings. In addition, stakeholders 
involved in the trainings and researchers held four dis-
cussions to reach consensus about the final survey. Stake-
holders involved in the trainings judged the questions on 
appropriateness regarding the content of the training and 
the language level of the volunteers. Researchers involved 
in the SUNI-SEA project adjusted the questions based on 

the feedback and relevance for answering the research 
questions. Data were collected before (N = 94) and after 
(N = 92) the initial training in November 2021 and before 
(N = 108) and after (N = 105) a refresher training in May 
2022, see Fig.  1. CHVs (n = 37) were included if they 
participated four times in the KAP-survey. The study 
sample of the CHVs and the total volunteer population 
participating in the KAP-survey at T1, T2, T3, and T4 are 
approximately similar (see appendix, file 1 for the charac-
teristics of the volunteer population participating in the 
KAP-survey, per measurement (T1-T4)). The study sam-
ple population has a slightly higher mean age and slightly 
more male participants.

The second data source consisted of a focus group dis-
cussion (FGD) among CHVs (n = 8) who were selected 
from the survey sample (n = 37) and therefor participated 
in both trainings and were available and willing to partic-
ipate in the FGD immediately after the refresher training 
in May 2022 (see Fig. 1). Moreover, the aim of the FGD 
was to get in-depth information on the same topics cov-
ered in the survey, which helped interpreting and con-
textualizing the quantitative findings. For manageability, 
efficiency and quality of the interaction the decision was 
made to include a maximum of eight participants.

The topic list for the FGD was prepared by the stake-
holders involved in the SUNI-SEA project in collabora-
tion with stakeholders involved in the training. Topics 
were chosen to cover the content of the training. The 
topic list was circulated two times to evaluate the com-
pleteness, comprehensibility and clarity, and discussions 
were held to validate and develop the final topic list. The 
FGD was facilitated by a researcher from HelpAge Viet-
nam and was held directly after the refresher training 
with seven CHVs and one chairperson of the ISHC, of 
whom one was male and seven were females from the Le 
Chan district.

Fig. 1 Data collection procedure structured with timeline
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Measures
For the first aim, we measured the knowledge, attitude 
and practice in relation to NCD-prevention and man-
agement. The KAP-survey consisted of 93 questions and 
statements, of which 46 questions covered NCDs in gen-
eral, such as lifestyle, risk factors for NCDs and family 
history regarding NCDs and 47 questions were focused 
specifically on hypertension and diabetes (see appendix 
file 2 for questionnaire). The KAP-survey consisted of 
73 knowledge questions (α = 0.78) which covered seven 
topics, namely: healthy lifestyle, diabetes and hyperten-
sion, NCDs, roles of health volunteer, communication 
and teaching skills, health promotion, and screening for 
risk factors, which were categorized into true or false/
don’t know. Eleven attitude statements (α = 0.90), for 
example: “Providing health education and promotion has 
an influence on risk behaviors of NCDs”, and ten practice 
statements (α = 0.95), for example: “I am able to record 
information properly from screenings for persons at-risk 
for NCDs”, were included, which were categorized into 
positive attitude/practice (answers ≥ mean) and negative 
attitude/practice (else), based on the mean as the cut-off 
score. We further collected data on background variables, 
i.e., gender, district and age.

The second aim (potential mechanisms leading to the 
change in knowledge, attitude and practice) was assessed 
with topics in the FGD related to possible influencing 
factors for the differences in knowledge, attitude, and 
practice during the training. The performance of the 
CHVs was discussed (see appendix, file 3 for topic list). 
Topics covered in the FGD were: 1.Attaining and apply-
ing knowledge and skills, such as what helps you to 
refresh your knowledge? and what helps you to remem-
ber the information?, 2. Delivery and content of the train-
ing, such as what do you think about the duration of the 
training?, 3.Content of the training, such as did the con-
tent meet your expectations?, 4. Atmosphere and learn-
ing environment during the training, such as what is your 
opinion about the interaction between you and the train-
ers?, and 5. Practice, such as which contents of the train-
ing will be useful in practice?. The FGD was recorded and 
transcribed in Vietnamese and translated to English. The 
translation was discussed two times between researchers 

from HelpAge Vietnam and from the University Medi-
cal Center Groningen to reach consensus and ensure 
cultural and contextual understanding of the translated 
transcript.

Analysis and reporting
First, we described the background characteristics of 
the study sample. Second, we analyzed the increase after 
training in knowledge, attitude and practice regarding 
NCD-prevention and management of CHVs by com-
puting pre-post differences and testing these differences 
using Paired Samples T-tests. A p value of < 0.05 (two-
tailed) was considered statistically significant for all asso-
ciations. Per section (knowledge, attitude, practice) the 
scores on all items were summed up to compute one vari-
able per section per measurement point (T1, T2, T3, T4). 
All quantitative measurements and analyses were car-
ried out with IBM SPSS Statistics 28. Third, we assessed 
the potential mechanisms using content analysis of the 
FGD data. These data were categorized, grouped, coded 
and themed. The coding and thematizing was done by 
one researcher (ZEP) and checked by and discussed with 
other researchers (NTTT and JAL). Qualitative analyses 
were carried out with ATLAS.ti 23.

Results
Background characteristics
Table 1 shows the results of the descriptive analysis of the 
background characteristics of the study and sample pop-
ulation of the KAP-survey. In total, 20 (54%) women were 
included in the study, the average age was 69.5 years, and 
most respondents lived in Le Chan (70%).

Change in knowledge, attitude and practice after training
Knowledge was significantly higher after initial train-
ing (mean = 5.54; 95%-confidence interval = 4.35 to 6.74) 
and refresher training (m = 10.49; 95%-CI = 8.47 to 12.50) 
than before trainings (see Table 2). Knowledge decreased 
during the six months after the initial training com-
pared to immediately after the initial training (m=-12.27; 
95%-CI=-14.40 to -10.14) and decreased after refresher 
training compared to after initial training (m=-1.78; 95%-
CI=-3.22 to 0.35). Last, knowledge decreased from before 
the refresher training compared to before the initial 
training (m=-6,73; 95%-CI=-9.59 to -4,78).

No significant differences were found for the practice 
and attitude scores between the measurement times.

Possible mechanisms leading to the change in knowledge, 
attitude and practice according to the CHVs
The CHVs (n = 8) mentioned seven potential mechanisms 
leading to change in knowledge, attitude and practice (see 
Table 3 for mechanisms and quotes as examples). Poten-
tial mechanisms leading to an increase in knowledge, 

Table 1 Baseline characteristics of the sample population of the 
KAP-survey
Background characteristics n(%)
Gender Male

Female
17(46%)
20(54%)

Agei 69.5 ± 6.2(49–79)
District Le Chan

An Duong
26(70%)
11(30%)

Total 37(100%)
i Mean ± stdev (range)
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attitude and practice were: (1) Emphasis on practicing, 
(2) Applying different learning methods, (3) Enough 
leisure and fun time, (4) Efficient coordination of time 
located for theory and practice and (5) Handout materi-
als. Potential mechanisms leading to a decrease in knowl-
edge, attitude and practice were: (1) Larger groups, which 
makes practicing difficult and, (2) Difficulties in learning 
how to use the application for screening results.

Discussion
This study showed that a culturally adapted training 
improved knowledge among community health volun-
teers (CHVs) after training, whereas attitude and practice 
did not improve. Six months after training, knowledge 
decreased, and a refresher training did not fully restore 
the lost knowledge regarding non-communicable 

diseases (NCDs) prevention and management. Empha-
sis on practicing, applying different learning methods, 
enough leisure and fun time, efficient coordination of 
time located for theory and practice, and handout materi-
als were mentioned as potential mechanisms for improv-
ing knowledge, attitude, and practice. A large group size 
and difficulties in learning how to apply a digital appli-
cation for screening results were mentioned as potential 
mechanisms for a decrease in knowledge, attitude and 
practice regarding NCD prevention and management.

It is promising that we found an increase in knowledge 
after training, even if part of this increase was not sus-
tained in the long term. To our knowledge, this is one 
of the first studies to address the differences between 
knowledge, attitude and practice regarding non-commu-
nicable diseases before, immediately after and six months 

Table 2 Differences in knowledge, attitude and practice per and between measurement times
KAP Measurementi (Range of scores) Mean ± stdev Between measurements Mean difference ± SEMii 95% CI
Knowledge T1 (46–66) 58.1 ± 4.09 T1-T2 difference 5.54 ± 0.59** 4.345 to 6.737

T2 (57–70) 63.6 ± 3.07 T2-T3 difference -12.27 ± 1.10** -14.400 to -10.140
T3 (36–60) 51.4.8 ± 6.03 T3-T4 difference 10.49 ± 0.99** 8.470 to 12.503
T4 (55–69) 61.8 ± 2.77 T2-T4 difference -1.78 ± 0.71* -3.216 to -0.351

T1-T3 difference -6.73 ± 0.92** -9.587 to -4,783
Attitude T1 (10–50) 38.1 ± 9.53 T1-T2 difference 1.05 ± 1.31 -1.259 to 1.691

T2 (11–50) 39.1 ± 8.89 T2-T3 difference 0.00 ± 1.91 -3.888 to 3.888
T3 (10–50) 39.1 ± 10.08 T3-T4 difference -0.11 ± 2.51 -5.199 to 4.983
T4 (10–49) 39 ± 9.75 T2-T4 difference -0.11 ± 2.35 -4.879 to 4.662

T1-T3 difference 1.05 ± 2.20 -3.411 to 5.519
Practice T1 (12–50) 41.3 ± 7.98 T1-T2 difference 0.78 ± 1.25 -1.750 to 3.317

T2 (10–50) 42.1 ± 7.83 T2-T3 difference -1.43 ± 1.81 -5.103 to 2.238
T3 (10–50) 40.6 ± 8.49 T3-T4 difference -0.51 ± 2.27 -5.116 to 4.089
T4 (10–50) 40.1 ± 11.08 T2-T4 difference -1.94 ± 2.25 -6.510 to 2.618

T1-T3 difference -0.65 ± 1.91 -4.525 to 3.228
I T1= Before training, T2= After initial training, T3=Six months after initial training, T4= After refresher training

ii SEM= the standard error of the mean. Measures how much discrepancy is likely in the mean compared with the population mean

* Significant at p<0.05

** significant at p<0.01

Table 3 Findings on potential mechanisms leading to change in knowledge, attitude and practice with quotes
Potential mechanisms Quote
1. Emphasis on practicing “The practical session on screening was the most interesting part, after learning theory, practice helps me 

understand it clearer.”
2. Applying different learning methods “The use of different learning methods such as listening, speaking, reading and true of false games helps us 

to remember the information better.”
3. Enough free and fun time “Trainers integrated “tickle methods” during the long training days that helped trainees to stay motivated, 

such as culture performances and funny games. Also, the breaks gave energy to trainees.“
4. Efficient coordination of time located for 
theory and practice

“For future training I would recommend to spend less time on theory and focus more on practice. One third 
of the time for theory and two third for practice. Without good coordination 7.5 hours a day is not possible”

5. Handout materials “The handout materials support self-learning of the trainees, to help themselves, their families, and other 
people with self-prevention at home.”

6. Group size* “The training venue was a bit small, especially when playing games. With eight ISHCs it was crowded. Less 
ISHCs in one course would be more suitable, so that trainers can efficiently train all ISHCs.”

7. Difficulty in learning how to use a digital 
screening application

“The screening application is quite difficult to learn. It would be useful to have an instruction video on the 
use of the application.”

*There are +/-100 participants in the training on average
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after a training for CHVs in a low- and middle-income 
country (LMIC). The findings confirm those of a sys-
tematic review about training CHVs in LMICs done by 
O’Donovan and colleagues (2018), namely that evidence 
lacked on the provision of ongoing training for NCDs 
[21]. This study contributes to the literature regarding 
the outcomes of training for CHVs in low- and middle-
income countries.

We found that knowledge improved and attitude and 
practice did not change. This finding does not corre-
spond with the assumed underlying relationship between 
knowledge, attitude and practice (KAP) [24] and the The-
ory of Reasoned Action [25]. The KAP framework theo-
retically underpins the relationship between knowledge 
and performance, namely that knowledge influences an 
individual’s attitude in a positive way and in turn attitude 
influences practices or changes behavior. An explana-
tion for not finding this relationship could be that behav-
ioral changes are also determined by self-efficacy [26], 
i.e., beliefs that individuals have based on their expecta-
tions of their own abilities and it includes the perceived 
confidence to conduct a behavior successfully [27]. As 
CHVs considered it difficult to use the screening appli-
cation, feelings of low self-efficacy could partly explain 
the lack of changes in attitude and practice. Moreover, 
according to the Socio-Ecological approach, behavior is 
also partly influenced by the context in which it occurs, 
namely, interrelationships between individuals and the 
social, physical and policy environment [28]. Research 
has shown that skills behaviors are strongly influenced 
by common contextual challenges across LMICs, such 
as resource availability [29]. The context of the CHVs 
could have partly influenced the practice outcomes. This 
finding provides insight into possible core-components 
of behavioral change after such a training. Further, the 
CHVs indicated that the group size during the train-
ings were too large, which made practicing difficult. A 
study of Thuy and colleagues [30] found improvement 
of knowledge but no differences in skills after an online 
course, concluding that online courses are not well suited 
for teaching skills. An online course does not provide the 
ability to practice the new learned skills. In accordance, 
face-to-face training with a large group may also face 
challenges in providing individualized practice opportu-
nities due to the sheer size of the group, even though the 
CHVs split up in smaller groups to practice. Not finding 
a difference in practice after the trainings could partly be 
explained by lack of time to practice.

We found that knowledge decreased over time and 
was not fully restored to a similar level after a refresher 
training. This aligns with general findings that the knowl-
edge attained during a training, quickly decreases [31]. 
From research, we know that training alone is not suffi-
cient to change CHVs performances and that supervision 

and mentoring are important for sustaining knowledge 
and skills [16, 17]. In particular, supervision by primary 
health care (PHC) professionals seems promising in 
improving and maintaining knowledge and skills. Super-
vision and mentoring by PHC professionals can sup-
port and improve the performance of CHVs, resulting 
in improved NCD prevention and management at the 
community level. This highlights the importance of col-
laboration between primary health care (PHC) facilities 
and community-level programs. However, there is lim-
ited research on how this supervision and mentoring of 
PHC professionals should be established. Moreover, the 
refresher training took two days, compared to the initial 
training that took four days, and was more focused on 
practice and less on knowledge attainment. This could 
partly explain that the knowledge did not restore to the 
same level after the refresher training compared to after 
the initial training.

The CHVs indicated that using the digital application 
for screening results was a barrier for their role as vol-
unteer. Using the application for screening results was 
considered difficult, which could partly be explained by 
the age of the CHVs. The average age of the CHVs was 
approximately 70 years, and from research we know 
that the uptake and acceptance of digital applications by 
older adults are rather low [32, 33]. eHealth literacy, i.e., 
the ability to seek, discover, evaluate and appraise digital 
health information and apply the acquired knowledge, is 
rather low among older adults [34], which could explain 
lower practice scores. A previous study has stated that 
CHVs need appropriate training to help them acquire 
(new) digital skills [35]. Moreover, research has shown 
that an intergenerational approach, i.e., younger volun-
teers helping older volunteers with the use of the appli-
cation, or an age friendly application, could contribute 
to gaining digital skills [36, 37]. Our study contributes to 
research on eHealth literacy among older adults and on 
the incorporation of digital applications in trainings for 
older adults.

Strengths and limitations
A strength of this study is including the same 37 CHVs in 
all pre- and post-tests over a period of 6 months. Another 
strength of the study is that we could add more in-depth 
to the KAP results, based on the FGD. Finally, this study 
included a culturally and contextually adapted training, 
which contributed to knowledge, attitude and practice.

A limitation of this study is the relatively small sample 
size, which reduced the power of the study. Despite the 
relatively small sample size, we did find significant asso-
ciations. And because the study sample population was 
relatively similar to the total volunteer population at all 
measurement times, we cautiously expect that findings 
may have potential for generalization to the broader 
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volunteer population. Another limitation is its use of self-
reported data that may have introduced information bias, 
i.e., giving socially desirable information due to feeling 
the need to maintain a positive and harmonious relation-
ship with the interviewer or fear of giving wrong answers 
[38]. However, data were filled in anonymously, reduc-
ing the likelihood of such bias. Last, in the KAP-survey, 
the knowledge part covered 80% of the survey, compared 
to attitude and practice covering only 20%.Moreover, 
although the questions were developed based on exist-
ing KAP surveys, the content of the training and infor-
mation collected from various stakeholders who involved 
in the trainings, they mostly regard self-report data of 
developed skills, self-efficacy, confidence and knowledge, 
which may make it difficult to discriminate pre- and post-
training practice skills. Additionally, a Hawthorne effect 
could be present, i.e., that the participation in a training 
altered CHVs’ behavior simply due to receiving more 
attention. If so, such an effect will also occur in routine 
practice, but it deserves further research on which part 
of the effect is due to the specific contents of the training. 
This could have contributed to not finding the underlying 
relationship between knowledge, attitude and practice. 
Last, the FGD was organized after the refresher train-
ing, which may have introduced recall bias. However, the 
aim of the FGD was to collect ideas and perspectives on 
mechanisms for change in knowledge, attitude and prac-
tice over time. Therefore, it is expected that a recall bias 
did not affect the data concerning these overall aspects of 
the training.

Implications
In this study, we focused on the training of CHVs, which 
showed to be promising in improving knowledge about 
NCDs. With an ageing population and growing burden 
of NCDs, community-based approaches are becom-
ing increasingly important for lowering the burden of 
healthcare professionals. Future research should con-
centrate on the outcomes for community members. The 
outcomes could provide insight for further development 
and improvement of community-based approaches and 
trainings for CHVs. Moreover, we suggest developing 
refresher trainings based on the findings of the KAP. The 
findings of the KAP can detect the knowledge, attitude 
and practice gaps on which the training could focus. We 
expect that by developing the refresher training based 
on findings of the KAP, levels of knowledge, attitude and 
practice can increase and be sustained.

We found that a culturally adapted training increases 
knowledge regarding NCDs. From research, we know 
that knowledge about health is to a significant degree 
determined by health perception, and health perception 
is highly context-dependent [39]. Adapting a community-
based training to the context and culture is important to 

bring out higher knowledge about the prevention and 
management of NCDs [40]. Culturally adapted train-
ings are promising as route to reduce the high burden of 
NCDs but further evidence is needed on reinforced vari-
ants. An interesting future design might be to compare 
the outcomes of a training before and after cultural adap-
tation. This could provide stronger evidence regarding 
adapting a training to culture and context.

Our study suggests that researching behavioral changes 
requires additional components, next to knowledge, atti-
tude and practice, to be included in the research. Based 
on our findings, we recommend future research on the 
knowledge and behavioral change of CHVs after training 
to include components of self-efficacy, interrelationships 
between individuals and the social, physical and policy 
environment.

In this study we found that knowledge decreased over 
time and that a refresher training did not fully restore 
knowledge. Based on this finding, we suggest creating 
synergy between PHC and community-based programs. 
Collaboration between community-based practice and 
PHC could be beneficial to restore the knowledge of 
CHVs. When supervised and mentored by PHC profes-
sionals, CHVs can be supported and their knowledge and 
practice can be monitored and updated where needed.

According to the CHVs, learning how to use the appli-
cation for screening was difficult. Based on this finding 
and on previous research on age and use of digital appli-
cations, we recommend adding more content about the 
use of digital applications, developing age-friendly appli-
cations, using an intergenerational approach, dedicating 
more time to practice the application during the training, 
involving PHC professionals in supervision, or consid-
ering avoiding digital screening and using paper-based 
screening for older volunteers.

Conclusion
We found that a training on non-communicable dis-
eases (NCDs) prevention and management improves the 
knowledge of community-health volunteers (CHVs), but 
not their attitudes and practices. The increase in knowl-
edge after this training is promising, even though this 
increase was not sustained long term. To our knowledge, 
this is one of the first studies to address the change in 
knowledge, attitude and practice regarding NCDs before 
and after a training for community-health volunteers in 
a low- and middle-income country. Culturally adapted 
trainings for community-health volunteers can contrib-
ute to the provision of NCDs services and are important 
for synergy between community and primary healthcare 
to adequately respond to the growing burden of NCDs. 
Using digital applications among older CHVs can be a 
barrier, and we suggest using an intergenerational or 
age-friendly approach with the supervision of primary 
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healthcare professionals. Future research on behavioral 
change with knowledge, attitude and practice surveys, 
should include additional components such as self-effi-
cacy and interrelationships between individuals.
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