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Abstract
Background: Tuberculosis (TB) is a major public health concern resulting in high rates of morbidity and mortality
worldwide, particularly in low- and middle-income countries, despite treatment having been available for over 50
years. It remains a crucial health problem in Thailand. This study aimed to develop a program for building
tuberculosis (TB) care competencies of village health volunteers (VHVs) and to examine its effects on the
outcomes of care for TB patients.
Methods: The competency development program (CDP) was developed based on the principles of empowerment
and community-based TB care. Forty VHVs in two villages of Khoglor sub-district, Trang, Thailand were
recruited. Participants were classified into control and experimental groups equally (n=20) by using a matched pair
technique.
Results: The results showed that the mean scores of TB knowledge, attitude towards TB care, and TB care skills in
the experimental group at the baseline and post-intervention were significantly different (p < 0.05). The mean
scores of TB knowledge, attitude towards TB care, and TB care skills in the experimental and control groups at the
baseline were not different. However, the scores of these three competencies at the post-intervention were
significantly higher in the experimental group, compared to the control group (p < .05).
Conclusion: Per the findings of the study, healthcare professionals should incorporate the principles of
empowerment and community-based TB care in TB training programs in order to enhance TB care competencies
of community health volunteers.
Keywords: Competency development program, Empowerment, Tuberculosis, Village health volunteers
1. Background
Tuberculosis (TB) is a major public health concern resulting in high rates of morbidity and mortality worldwide,
particularly in low- and middle-income countries, despite treatment having been available for over 50 years. It
remains a crucial health problem in Thailand (Bureau of Tuberculosis, Department of Disease Control, 2018). This
disease affects not only TB patients, but also their family members and other people who have had close contact
with the patients. These people experienced adverse physio-psychological effects of the disease, such as, increased
distress, depression, and a negative stigma surrounding this disease (Koyanagi, et al. 2017; Namwat et al., 2018).
Furthermore, TB patients in low-and middle-income countries tend to face economic burden due to the high cost of
treating disease and loss of income (Tanimura, Jaramillo, Weil, Raviglione, & Lönnroth, 2014). Even though the
World Health Organization (WHO) declared TB to be a global health emergency and has called on all nations to
combat this disease for more than two decades, the decrease of TB incidence was only 2% per year (WHO, 2018).
The WHO (2018) classified high-burden countries for TB into three categories: 1) high TB burden, 2) high
TB/HIV burden, and 3) high multidrug-resistant TB (MDR-TB) burden. Forty-eight countries were cited in these
three high-burden county lists for TB (WHO, 2018).
Thailand was classified as one of the top twenty countries that had the highest incidences of TB, TB/HIV, and
MDR-TB burden (WHO, 2018). The WHO predicted that Thailand would reach 120,000 TB cases by 2016, which
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would include 15,000 TB patients with HIV and 4,500 MDR-TB patients (WHO, 2015). However, only 70,114
registered patients with first TB diagnosis and relapse were reported in 2016 (Bureau of Tuberculosis, Department
of Disease Control [DDC], 2018). Of these reported patients, 11% were TB patients with HIV and 1.35% were
patients with MDR-TB (Bureau of Tuberculosis, DDC, 2018). Thailand is facing a big challenge of TB
management because the TB treatment success rate for new TB patients in Thailand is lower than the global rate
(Bureau of Tuberculosis, DDC, 2018; WHO, 2018). In addition, the incidence of MDR-TB burden in relapsed
patients was six times higher than in new cases (Bureau of Tuberculosis, DDC, 2018). Patients with MDR-TB,
therefore, were more likely to develop extensively drug-resistant tuberculosis (XDR-TB) (WHO, 2018). In the
past fifteen years, the TB incidence in Thailand decreased by only 2.7% per year (Namwat et al., 2018).
Because of the severity of the TB situation in Thailand, the Department of Disease Control (DDC) (2017)
established the National Strategic Plan on TB (2017-2021). This plan was developed based on the end TB strategy
of the WHO, with the end goals in mind of preventing, treating, and controlling the spread of this disease (DDC,
2017). The DDC (2017) set the goal that the TB incidence rate in Thailand must decline at least 12.5% per year and
the mortality rate in TB patients must decrease at least 50% by 2021. To accomplish these two goals, the DDC
established five strategies including screening those on the high-risk population for TB, reducing the mortality rate
in TB patients, establishing sustainable strategic management, enhancing healthcare providers’ capacities and
promoting researches and innovations for preventing, curing, and controlling TB. According to the DDC (2017),
90% of people who were at risk of TB infection must receive TB screening, such as people with HIV infection,
people with type II diabetes, prisoners, and migrant workers. In addition, all new TB cases must be treated by using
a patient-centered care strategy in order to increase the TB treatment success rate. To promote the success of TB
treatment and control, all levels of the health system are required to implement the National Strategic Plan on TB.
Trang province is under the jurisdiction of the regional health 12, Thailand. In 2018, the Trang Provincial Public
Health Office (2019) noted a total of 538 registered TB patients in Trang, representing a 17% decrease from 2017.
Only 2.7% of registered cases in 2018 succeeded in TB treatment (Trang Provincial Public Health Office, 2019).
However, a total number of registered TB patients in 2019 increased 11% from 2018 (Trang Provincial Public
Health Office, 2019). Furthermore, 17% of relapsed TB patients in 2019 became MDR-TB (Trang Provincial
Public Health Office, 2019). These data indicate a failure of the existing healthcare system for care of TB patients
at the province level because healthcare professionals, caregivers, and TB patients have been facing many
challenges and obstacles relating to TB screening and treatment (Choowong, Tillgren, & Söderbäck, 2016; 2017;
2018; Kaji, Thi, Smith, Charunwatthana, & Nosten, 2015). Challenges of healthcare professionals prohibiting the
success of the End TB strategy were lack of collaboration between these stakeholders and lack of an effective
follow-up system (Kaji et al., 2015). In addition, TB patients themselves faced challenges due to low
socioeconomic status, lack of knowledge and motivation to complete TB treatment, the stigma surrounding having
TB, dissatisfaction with DOT program, and mistrust of DOT caregivers (Choowong et al., 2017; 2018; 2019;
Ruanka, 2019). Using community health volunteers (CHVs) who were trained for TB care was an effective
community-based TB care strategy because they could help healthcare professionals to screen those suspected of
having TB, provide TB prevention information to communities, and support the DOT administration (Balogun,
2015; Ngamvithayapong-Yanai, Luangjina, Nedsuwan, Kantipong, Wongyai, & Ishikawa, 2013; Rakwong,
Sillabutra, & Keiwharnka, 2010; WHO, 2015).
Many provinces in Thailand, including Trang prepared village health volunteers (VHVs) to provide care for TB
patients at a local community level (Choowong et al., 2016; Chuaihom, 2018; Ngamvithayapong-Yanai et al., 2013;
Somrit, 2015; Vachirabunchong, 2015). Many strategies were used to enhance TB care competencies of VHVs,
such as training sessions and empowerment programs (Choowong et al., 2019; Escott & Walley, 2005; Lewis &
Newel, 2009). Even though VHVs were trained for providing care for TB patients, they still lacked confidence in
their knowledge and skills that resulted on providing ineffective care for TB patients (Choowong et al., 2017;
Chuaihom, 2018). To enhance VHVs’ competencies for TB caring, VHVs must be trained through empowerment
programs to enhance self-confidence in their knowledge and skills (Bureau of Tuberculosis Department of Disease
Control, 2017). This study, therefore, aimed to develop a program for building VHVs’ TB care competencies and
to examine its effects on the outcomes of care for TB patients in Khoklor subdistrict, Trang province.
2. Research Methodology
2.1 Research Design
This study utilized a quasi-experimental approach with pretest-posttest control group design focusing on
developing the competency development program (CDP) and examining its outcomes on VHVs’ TB care
competencies.
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2.2 Study Setting
According to Trang Provincial Public Health Office (2019), the highest TB prevalence and high TB morbidity rate
in Trang province were found in Mueang district. To specify the research area, a sample random technique was
used to select one subdistrict out of fifteen subdistricts in Mueang district. Khoklor subdistrict was randomly
chosen. Then, two villages in Khoklor subdistrict were selected as the research area.
2.3 Study Population
The target population of this study was 1,591 VHVs in Trang province. VHVs who met these following inclusion
criteria were included in the study: 1) lived in Khoklor subdistrict, Mueang district, 2) had experiences in
providing care for TB patients at least one year, 3) were able to read and write in Thai fluently, and 4) gave consent
to participate in the study. To calculate the sample size for this study, the G*Power program (Version 3.1) was used
at the power analysis of 0.85 for ±5% of a precision level, 95% confidence level (p = .05). The minimum sample
size of participants in a two-group experiment was 38. To prevent incomplete response and data error, the
researcher added more 5% of the smallest sample size. The final anticipated samples, therefore, were forty VHVs
participants. Participants were classified into control and experimental groups equally (n=20) by using a matched
pair technique. Furthermore, each group was located in a different village to prevent contamination in the
intervention.
2.4 Development and Validation of Competency Program
The focus and the contents of CDP were developed based on the concepts of empowerment (Gibson, 1991;
Tengland, 2008) and community-based TB care through a participatory workshop. The researchers also developed
the TB care handbook for VHVs. The contents of the CDP and TB care handbook were related to
community-based TB control methods in terms of TB screening, treatment, and prevention. Five experts rated the
nine indicators on a four-point scale for the appropriateness and feasibility of the handbook and CDP. These
indicators were considered appropriate and feasible based on the interquartile range (IQR) of 1.5 or lower. The
results showed that IQRs of all indicators ranged from 0.45 to 0.95. Then, the handbook and CDP were revised
following the experts’ suggestions.
2.5 The CDP Intervention
The CDP consisted of three workshops in a four-week duration. Participants in the experimental group were asked
to participate in these workshops. In contrast, participants in the control group did not receive any interventions.
Before the first workshop began, participants in both groups were pre-tested according to their knowledge,
attitudes, and skills for TB care. In the first workshop, researchers conducted brainstorming and training sessions.
Participants in the experimental group and researchers collaboratively analyzed a current TB situation within the
village, and then established expectations and strategies to manage that specific situation related to TB. Next,
participants were trained on how to screen, care, and prevent TB. At the end of this training session, participants
were assigned to practice TB care for families in the target village.
The second workshop was initiated two weeks after the first workshop. In this workshop, researchers allowed
participants to share their experiences and problems involving TB care during the past two weeks. Researchers
also implemented the empowerment principle to provide more TB care training and suggestions for participants.
At the end of this workshop, researchers and participants summarized problems and barriers for providing TB care
in the village and then established the possible strategies to solve and diminish these problems and barriers.
Participants were again asked to oversee their assigned families. After two weeks, the last workshop was set up for
participants in both groups. All participants were post-tested their knowledge, attitudes, and skills for TB care.
2.6 Data Collection
The TB care questionnaire was used to evaluate the participants’ TB care competencies developed by the
researchers. The instrument consisted of four parts: demographics, knowledge, attitudes, and skills. The
instrument was tested the content validity index (CVI) by three experts. The CVIs of knowledge, attitudes, and
skills items were .90, .80, and .89, respectively. The first part was five questions related to demographics. In the
second part, TB knowledge was measured by twenty questions that allowed participants to choose true or false in
response to statement questions on which responses ranged from 0 (incorrect) and 1 (correct). TB knowledge
score was the sum score of responses on twenty items and ranged from 0 to 20. Scores ranging from 17 to 20
indicated a high level of TB knowledge; whereas, scores ranging from 10 to 16 and 0 to 9 indicated a moderate to
low level of TB knowledge, respectively. This scale showed good internal consistency reliability with Cronbach’s
alpha equal to 0.75. In the third part of the questionnaire, attitude towards TB care was measured using ten items.
The item was a five-point Likert scale on which responses ranged from 1 (totally disagree) to 5 (totally agree).
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This scale showed good internal consistency reliability with Cronbach’s alpha equal to 0.85. The final part of the
questionnaire measured TB care skills using ten items with a five-point Likert scale of 1 (never), 2 (sometimes), 3
(often), 4 (very often), and 5 (always). This scale showed good internal consistency reliability with Cronbach’s
alpha equal to 0.90.
2.7 Data Analysis
Descriptive statistics were used to summarize demographic characteristics of the sample. Comparisons of TB
knowledge score, attitudes toward TB care score, and score on TB care skills between control and experiment were
assessed using the independent sample t-test. To evaluate the effectiveness of the CDP, the paired sample t-test was
used to compare TB knowledge score, attitudes toward TB care score, and score on TB care skills at the baseline
and post-intervention. A probability of p < 0.05 was considered statistically significant for all tests.
2.8 Ethical Consideration
The study was approved by the Ethics Review Committee, Boromarajajonani Collage of Nursing, Trang (ERC
approval No: 30/2018). Participants were informed of information regarding the research topic, purpose, data
collection process, potential risks, possible benefits, required participant activities, statement of confidentiality,
and right to withdraw from the study. Participants decided to participate and gave informed consent without
coercion prior to the beginning of the study.
3. Results
All participants were female. Most participants were aged 51 years and older. Participants came from different
educational backgrounds. Most participants completed junior high school (32.5%), elementary school (17.5%),
and bachelor’s degree (17.5%). Most participants were married (70%). Participants reported having adequate
family income and dept equally (42.5%, 42.5%) (see Table 1).
Table 1. Demographic Characteristics of Participants
Demographics

Experimental
group (n=20)

Control
(n=20)

20

20

group

Percentage

X2

p-value

7.45

.114

16.32

0.430

2.86

0.969

5.77

0.449

Genders
Female

100

Age (years)
30-40

2

2

10.0

41-50

4

5

22.5

>50

14

13

67.5

Educational background
Elementary school

4

3

17.5

Junior high school

7

6

32.5

Senior high school/Vocational certificate

4

6

25

Diploma/High vocational certificate

2

1

7.5

Bachelor’s degree

3

4

17.5

Marital status
Single

3

3

15

Widow

2

1

7.5

Marriage

14

14

70

Divorce/Separate

1

2

7.5

Family economy status
In debt

9

8

42.5

Barely adequate

3

3

15

Adequate

8

9

42.5

* p < .05.
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The results in Table 2 depicted that the mean scores of TB knowledge, attitude towards TB care, and TB care skills
in the experimental group at the baseline and post-intervention were significantly different at the p-value of 0.05.
Similarly, there were significant differences in the mean scores of attitudes toward TB care and TB care skills at the
baseline and post-intervention in the control group (see Table 3).
Table 2. Comparisons of TB Knowledge, Attitudes toward TB Care, and TB Care Skills at the Baseline and
Post-Test in the Control Group
Baseline
Competencies

Post-Intervention

(n=20)

(n=20)

t

p-value

1.27

3.6

.002*

4.77

0.20

13.10

.000*

4.73

0.21

14.54

.000*

x̄

S.D.

x̄

S.D.

TB knowledge

16.55

1.93

18.35

Attitudes toward TB care

3.85

0.23

TB care skills

3.51

0.34

*p < .05

Table 3. Comparisons of TB Knowledge, Attitudes toward TB Care, and TB Care Skills at the Baseline and
Post-Test in the Control Group

Competencies

Baseline

Post-Intervention

(n=20)

(n=20)

x̄

S.D.

t

S.D.

x̄

p-value

TB knowledge

15.50

2.28

15.70

1.49

.32

.746

Attitude toward TB care

3.71

.24

4.40

.24

9.52

.000*

TB care skills

3.43

.27

4.19

.20

12.14

.000*

*p < .05.

The mean scores of TB knowledge, attitude towards TB care, and TB care skills in the experimental and control
groups at the baseline were not different; whereas the scores of these three competencies at the post-intervention
were significantly higher in the experimental group, compared to the control group (p < .05) (see Table 4).
Table 4. Comparison of Mean Scores of TB Knowledge, Attitudes toward TB care, and TB Care Skills before
and after applying intervention between experimental and control group
Competencies

Experimental group

Control group

(n=20)

(n=20)

t

p-value

x̄

S.D.

x̄

S.D.

Pre-intervention

16.55

1.93

15.50

2.28

1.57

.125

Post-intervention

18.35

1.27

15.70

1.49

6.05

.000*

Pre-intervention

3.84

0.23

3.71

.24

1.71

.095

Post-intervention

4.77

0.20

4.40

.24

5.24

.000*

Pre-intervention

3.51

0.34

3.43

.27

.766

.449

Post-intervention

4.73

0.21

4.19

.20

8.12

.000*

TB knowledge

Attitudes toward TB care

TB care skills

*p < .05.
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4. Discussion
According to the results of this study, the mean scores of TB knowledge, attitude towards TB care, and TB care
skills in the experimental groups at the post-intervention were higher than those of mean scores in the control
group. In the experimental group, the mean scores of these three competencies at the baseline and postintervention were significantly different. This indicated that the CDP effectively enhanced TB care competencies
of VHVs in the experimental group. This finding was consistent with previous studies indicating the positive
effects of training programs integrating the principles of empowerment with community-based TB care on VHVs’
competencies (Chuaihom, 2018; Lukman, Ibrahim, Yani, Sari, & Juniarti, 2019; Poonsawas, 2014; Rohana, Jauhar,
Rachmawati, & Kusumawardani, 2019; Rueankham, 2019; Waraeitipa, Chitreechur, & Kasatpibal, 2012).
Poonsawas (2014) indicated that VHVs who received the empowerment program gained higher levels of
knowledge about home medicine administration for the elderly with chronic illness. Waraeitipa et al. (2012)
claimed that health volunteers who participated in the AIC program enhanced their knowledge and skill on TB
screening, compared to those who only received routine training. Similarly, Rueankham (2019) represented that
health volunteers who were trained through the participatory action research process had higher knowledge scores
about TB care and screening, as well as scores on TB screening skills at the end of the program, compared to the
beginning of the program. Chuaihom (2018) also showed that VHVs who were trained for TB care were more
likely to exhibit TB care skills at higher levels. To promote community-based TB care, healthcare professionals,
must therefore, train VHVs on how to provide effective TB care for TB patients and people in the communities.
Using community health volunteers for TB control was an effective strategy for lower-income countries; therefore,
empowered community health volunteers could help healthcare professionals to screen new TB cases, provide
DOT to registered TB cases, provide health education to people in the community, enhance public awareness of
TB transmission, and decrease stigma within the communities (Rohana et al., 2019). Furthermore, Lukman et al.
(2019) proved that the effective TB care training program for community health volunteers was the
community-based TB care that allowed community health volunteers to share their voices to healthcare
professionals, which then resulted in motivating and empowering healthcare professionals to work on their
assigned activities. Therefore, to maximize VHVs’ TB care competencies, healthcare professionals need to
integrate the principles of empowerment and community-based TB care in training programs.
4.1 Study Limitations
A short-term design, generalizability, and gender bias were the main limitations of the study. Although the
intervention of this study was conducted in a short period, the desired outcomes occurred after the intervention.
Due to this, futuristic studies may design a longer follow-up period in order to evaluate the effectiveness of the
intervention on long-term TB care competencies. Since this study was a quasi-experimental design in only one
small village, the findings may not be generalizable to other settings. In addition, there was limited to mitigate
gender bias because the majority of VHVs in the research setting were female. Despite efforts to recruit more male
participants, only female participants provided consented to participate in the study.
5. Conclusions
Per the findings of the study, the CDP intervention that integrated the principles of empowerment and communitybased TB care was an effective strategy to enhance VHVs’ TB care competencies. Since the challenges exist for
healthcare professionals to select the most appropriate and effective TB training strategies, findings of this study
can be used to guide healthcare professionals for incorporating these two principles in TB training programs which
enhance TB care competencies of community health volunteers.
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