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Background: The coronavirus disease 2019 (COVID-19) pandemic has affected the health- 
related behaviors of patients with non-communicable diseases (NCDs). Thus, the factors 
predicting the health-promoting behaviors (HPBs) of hospitalized patients with NCDs during 
the second wave of COVID-19 should be examined.
Objective: The aims of this study were to determine the relationships among the patients’ 
characteristics, perceived self-efficacy, social support, perception of the benefits of and 
barriers, and HPBs, and to determine the predictive factors of HPBs among hospitalized 
patients with NCDs during the second wave of COVID-19.
Patients and Methods: The study had a cross-sectional predictive correlational design and 
included 250 patients with NCDs 18 years of age or older hospitalized in a tertiary hospital in 
Thailand. Descriptive statistics, the chi-square test, the Pearson’s correlation coefficient, and 
stepwise multiple linear regression were used for data analysis.
Results: Most of the participants had a cardiovascular disease (34.0%). Followed by diabetes 
(28.8%), cancer (11.2%), hypertension (10.0%), heart disease (9.6%), or chronic obstructive 
pulmonary disease (6.4%) and had a moderate level of overall HPBs (M = 106.09; SD = 4.66). 
Among the six components of the HPBs, the participants achieved the moderate levels in 
nutrition, interpersonal relations, spiritual growth, and stress management, and low levels in 
physical-activity and health responsibility. The patients’ perception of the benefits and barriers to 
the adoption of HPBs and perceived self-efficacy and social support were able to predict their 
HPBs, accounting for approximately 38.0% of the variance of such behaviors.
Conclusion: On the basis of our study’s results, we suggest that researchers, multidisciplinary 
teams, the government, and policymakers establish effective interventions, guidelines, and 
policies for the development of HPBs to prevent and control the spread of COVID-19 particu
larly among patients with NCDs, and to improve their capacity for high-quality and continuing 
self-care.
Keywords: predictive factors, health-promoting behaviors, non-communicable diseases, 
NCDs, hospitalized patients, COVID-19

Introduction
The world is currently facing a great health crisis due to the second wave of coronavirus 
disease 2019 (COVID-19).1,2 Due to the virulence and mutations of the virus causing 
such disease (severe acute respiratory syndrome coronavirus 2), the number of human 
infections is continuing to increase, and the pathogenesis is more severe worldwide 
than in the first wave.3 Worldometers4 reported that as of July 11, 2021, there have been 
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187,632,756 cases of COVID-19 infection and 4,049,071 
COVID-19 deaths. The World Health Organization also 
reports the new cases of infection and deaths around the 
world, and the data show that COVID-19 affects all age 
groups and especially people who have high health risks or 
a weak immune system.2 Most of the patients often develop 
severe symptoms leading to death, including pregnant 
women, children aged 6 months to 2 years, older adults, 
disabled people, and thalassemia or immunocompromised 
patients.5,6 In addition, obese people with a body mass 
index (BMI) of 35 kg/m2 and people with chronic diseases, 
particularly non-communicable diseases (NCDs), are also 
especially vulnerable to the disease.7–9

NCDs are the most important public health problems and 
the leading cause of death, rehospitalization, and care 
expenditure.10,11 The number of deaths from NCDs world
wide increased from 38 million in 2012 to 41 million in 2016 
(71% of the total deaths worldwide), with cardiovascular 
disease (17.9 million, 44%), cancer (9.0 million, 22%), 
chronic respiratory diseases (3.8 million, 9%), and diabetes 
(1.6 million, 4%) causing the most deaths.12 Annually, 
15 million people with NCDs within the age range 30–69 
years around the world prematurely die, with the high death 
rates in such population in different countries severely affect
ing such countries’ socioeconomic development.11 In 
Thailand, NCDs such as cardiovascular diseases, hyperten
sion, diabetes, cancers, and chronic respiratory diseases are 
among the leading causes of morbidity and mortality,13 and 
the continuing rise in the number of people with NCDs, 
particularly older adults, is concerning.14

The impact of the COVID-19 pandemic on NCDs is 
multifaceted. Several countries, including Thailand, have 
implemented restrictive measures during the pandemic, 
such as lockdowns, social distancing, and travel restrictions, 
to decrease the spread of COVID-19, and this has adversely 
affected particularly the people with NCDs by limiting their 
ability to secure healthy foods and supplements, to engage in 
outdoor physical activities, and to obtain medical care or 
access health services.1,11 Evidence obtained since the start 
of the COVID-19 pandemic suggests that quarantine and 
physical distancing can lead to poor self-management of 
patients with NCDs and to health risk factors such as lack 
of physical activity, food insecurity or unhealthy consump
tion, harmful use of alcohol, and tobacco use.15 In addition, 
without adequate and proper management of NCDs, the 
chronic conditions can worsen due to the stress resulting 
from restrictions, insecure economic situation, and changes 

in the new normal of health-related behaviors during the 
pandemic.16

NCDs can be prevented and controlled if the patients 
carry out regular and ongoing self-care. When patients 
with NCDs have appropriate self-care and health- 
promoting behaviors, they can help reduce the severity of 
the disease and improve their quality of life. Although 
several researchers have assessed health-promoting beha
viors, most of the previous studies focused only on the 
health-promoting behaviors (HPBs) of patients with NCDs 
living in communities.13,14,17 Hospitalized patients with 
NCDs during the second wave of COVID-19 face great 
challenges because before their hospital discharge, they 
need to prepare to take care of themselves at home, with
out support from multidisciplinary healthcare teams.

The objectives of this study were to determine the 
relationships among the characteristics, perceived self- 
efficacy, social support, perceived benefits of and barriers 
to the adoption of health-promoting behaviors, and HPBs 
of hospitalized patients with NCDs during the second 
wave of COVID-19, and to investigate the ability of the 
independent variables to predict such patients’ health- 
promoting behaviors. The results of the study can be 
used as a guideline for discharge planning interventions 
that are comprehensively consistent with the needs of 
patients with NCDs. When patients with NCDs have 
appropriate health behaviors and are able to integrate self- 
care activities in their daily routine, the severity of their 
disease and its complications, their disabilities, and their 
rehospitalization rate will be reduced, and their quality of 
life at home during the COVID-19 pandemic will improve.

Materials and Methods
Research Design and Sampling
This cross-sectional predictive correlational study was 
conducted in a tertiary hospital in Thailand from 
March 4 to April 30, 2021. It involved patients who had 
been diagnosed with an NCD by a physician and who were 
hospitalized in the medical ward of a tertiary hospital in 
Thailand during the second wave of COVID-19.

Included in the study were as follows: (1) both males and 
females aged 18 years of age or over; (2) patients with one or 
more NCDs (eg, diabetes, hypertension, cardiovascular and 
heart disease, chronic obstructive pulmonary disease, can
cer); (3) patients attending the medical wards of 
Sunpasitthiprasong Hospital, Ubon Ratchathani Province, 
Thailand; and (4) patients who were able to communicate 
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in and understand Thai. Patients who had other visual/audi
tory/sensory abnormality, had been diagnosed with 
a neuropsychiatric disorder (on the basis of their medical 
records), and were not willing to voluntarily participate in 
the study were excluded from the study. The convenient 
sampling method was used, and the sample size was calcu
lated using the G*Power program.18,19 The effect size from 
a prior study was 0.15,20 with an alpha level of 0.05 and 0.8 
power. As such, we increased the number of samples by 
approximately 30% to anticipate the potential incomplete 
responses to the questionnaires. Therefore, the final sample 
size of this study was 250.

Research Instruments
Six research instruments were employed in this study: (1) 
Perceived Benefit Scale (PBenS); (2) Perceived Self- 
Efficacy Scale (PSES); (3) Perceived Barrier Scale 
(PBarS); (4) Social Support Scale (SSS); (5) Health- 
Promoting Behaviors Scale (HPBS); (6) demographic 
questionnaire for patients with NCDs. Permission to use 
all these instruments in the study was obtained from their 
owners. The Thai versions of PBenS, PSES, PBarS, and 
SSS were used while HPBS was previously translated 
from English to Thai and was validated in the Thai con
text. All the questionnaires were examined for content 
validity by five experts on patients with NCDs. The con
tent validity indices of PBenS, PSES, PBarS, SSS, and 
HPBS were 0.83, 1.00, 0.83, 1.00, and 1.00, respectively.

Perceived Benefit Scale (PBenS)
PBenS was used to determine the patients’ perceptions of 
the appropriate health-promoting behaviors and the benefit 
of adopting these. We developed PBenS on the basis of the 
work by Bunplaeng;21 it had 38 items with a 4-point scale, 
where 4 = strongly, 3 = agree, 2= disagree, and 1 = 
strongly disagree (1). The scores ranged from 38 to 152, 
with higher scores indicating a higher perceived benefit. 
The Cronbach’s alpha coefficient in this study was 0.94.

Perceived Self-Efficacy Scale (PSES)
PSES was used to assess the patients’ perceptions that there 
were obstacles to their self-health-promoting behaviors. The 
researchers developed PSES on the basis of the literature 
review and a previous study;21 it had 28 items with a 4-point 
scale, where 4 = strongly, 3 = agree, 2 = disagree, and 1 = 
strongly disagree (1). The scores ranged from 28 to 112, with 
higher scores indicating higher perceived self-efficacy. The 
Cronbach’s alpha coefficient in this study was 0.87.

Perceived Barrier Scale (PBarS)
PBarS was used to assess the patients’ confidence in their 
ability to consistently carry out various health-promoting 
behaviors. We developed PBarS on the basis of the litera
ture review and a previous study;22 it had 30 items with 
a 4-point scale, where 4 = strongly, 3 = agree, 2 = disagree, 
and 1 = strongly disagree (1). The scores ranged from 30 
to 120, with higher scores indicating higher perceived 
barriers. The Cronbach’s alpha coefficient in this study 
was 0.88.

Social Support (SSS)
SSS was used to assess whether the patients were receiv
ing care support from other people, such as their families, 
or were being encouraged by the latter to take care of their 
health. We developed SSS on the basis of the literature 
review and a previous study;13 it had 16 items with 
a 4-point scale, where 4 = strongly, 3 = agree, 2 = disagree, 
and 1 = strongly disagree (1). The scores ranged from 16 
to 64, with higher scores indicating higher social support. 
The Cronbach’s alpha coefficient in this study was 0.91.

Health-Promoting Behaviors Scale (HPBS)
HPBS was used to assess the patients’ health-promoting 
activities and whether they had made these part of their 
lifestyle plan or routine, which would have a beneficial effect 
on their health conditions. We used the HPBS Thai version 
developed by Seeherunwong and Suwonnaroop,23 which has 
43 items with six components: (a) health responsibility 
(items 1–7), the mean scores are classified into three levels 
of frequency: <17 = low, 17–22 = moderate, and >22 = 
higher health responsibility; (b) physical activity (items 8– 
14), the mean scores are classified into three levels of fre
quency: <17 = low, 17–22 = moderate, and >22 = higher 
physical activity; (c) nutrition (items 15–22), the mean scores 
are classified into three levels of frequency: <19 = low, 19–26 
= moderate, and >26 = higher nutrition; (d) interpersonal 
relations (items 23–29), the mean scores are classified into 
three levels of frequency: <17 = low, 17–22 = moderate, and 
>22 = higher interpersonal relations; (e) spiritual growth 
(items 30–37), the mean scores are classified into three levels 
of frequency: <19 = low, 19–26 = moderate, and >26 = 
higher spiritual growth; and (f) stress management (items 
38–43), the mean scores are classified into three levels of 
frequency: <14 = low, 14–19 = moderate, and >19 = higher 
stress management. All the items were evaluated on the basis 
of a 4-point scale, where 4 = strongly, 3 = agree, 2 = disagree, 
and 1 = strongly disagree. The overall mean scores are 
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classified into three levels of frequency: <103 = low, 103– 
138 = moderate, and >138 = higher health-promoting beha
viors. The Cronbach’s alpha coefficient in this study was 
0.93, ranging for each component from 0.76 to 0.92.

Sociodemographic Variables
The demographic questionnaire was characterized by 11 
open-ended or multiple-choice questions consisting of 
gender, age, weight, height, monthly income, religion, 
status, education level, health insurance type, perceived 
health condition, and type of chronic NCD. We calculated 
the BMI from the self-reported height and weight, as 
weight in kilograms divided by the square of height in 
meters.

Data Collection
Before the study commencement, we obtained study 
approval from the director of Sunphasitthiprasong 
Hospital, Ubon Ratchathani, and human research ethics 
approval from the Human Research Ethics Committee of 
Suppasitprasong Hospital, Ubon Ratchathani. We then 
explained the study objectives and procedures to the parti
cipants, and how we would protect their rights in connec
tion to the study. After obtaining the participants’ written 
consent to participate in the study, we explained to them 
how to accomplish the questionnaires and gave them an 
opportunity to ask questions thereafter. We then asked the 
participants to accomplish the questionnaires. Finally, we 
examined the accomplished questionnaires for complete
ness and correctness before conducting statistical analysis.

Ethical Considerations
The current study was endorsed by the Human Research 
Ethics Committee of Sanphasitthiprasong Hospital, Ubon 
Ratchathani (Research Project Code No. 001/64s; dated 
3 March 2021). The study was conducted in accordance 
with the Declaration of Helsinki. As mentioned earlier, 
before the study commencement, we explained the study 
objectives and procedures to the participants in detail, and 
obtained their written consent to participate in the study. 
We made it clear to the participants that they had the right 
to decline participation in the study and to withdraw from 
the study without any consequence. The information 
obtained from the participants was kept confidential, and 
the study results are presented herein only for academic 
purposes.

Statistical Analysis
All the obtained data were analyzed using Statistical 
Package for Social Sciences version 21 (SPSS, IL, USA). 
The data are presented herein as the frequency, percentage, 
mean, standard deviation, maximum, and minimum. We 
used the chi-square test and Pearson’s correlation coeffi
cient to determine the relationships among the partici
pants’ characteristics, perceived self-efficacy, social 
support, perception of the benefits of and barriers to their 
adoption of health-promoting behaviors, and health- 
promoting behaviors. We also used stepwise-multiple 
regression analysis to determine the predictive factors of 
the patients’ health-promoting behaviors. P-value < 0.05 
was considered statistically significant.

Results
Characteristics of the Participants
Most of the 250 participants were female (58.0%), and 
their mean age was 48.92 years (standard deviation [SD] = 
8.90), their average BMI was 27.76 kg/m2 (SD = 6.51), 
their mean weight was 64.39 kg (SD = 14.51), their mean 
height was 152.72 cm (SD = 6.82), their average monthly 
income was 6001–9000 Thai Baht (46.0%), and their most 
respected religion was Buddhism (94.8%). Most of them 
were married (n = 158; 63.2%), and the highest education 
level attained by most of them was primary school (n = 
199; 79.6%). Furthermore, 74.4% of the participants had 
universal health coverage (UHC), as shown in Table 1.

As shown in Figure 1, the overall health condition of 
both the male and female patients with NCDs was at 
a moderate level (83.20%). As for the underlying disease, 
most of the participants had a cardiovascular disease 
(34.0%) and the others had diabetes (28.8%), cancer 
(11.2%), hypertension (10.0%), heart disease (9.6%), and 
chronic obstructive pulmonary disease (COPD; 6.4%), as 
shown in Figure 2.

Levels of Independent Variables and 
Health-Promoting Behaviors of the 
Participants
The overall HPBs scores of the participants were at 
a moderate level (mean [M] = 106.09; SD = 4.66) in terms 
of components, we found that nutrition (M = 23.06; SD = 
2.08), interpersonal relations (M = 18.88; SD = 1.98), spiri
tual growth (M = 21.16; SD = 2.02), and stress management 
(M = 14.87; SD = 1.15), they were at moderate levels. As for 
the participants’ scores for the physical-activity and health 
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responsibility components of HPBs, they were at low levels 
[(M = 11.48; SD = 2.06), (M = 16.64; SD = 1.34), respec
tively], as shown in Table 2.

Relationships Between the Independent 
Variables and the Health-Promoting 
Behaviors of the Participants
In our study, age was significantly positively associated with 
perceived self-efficacy (r = 0.138; p < 0.05), social support (r 
= 0.172; p < 0.05), and HPBs (r = 0.132; p < 0.05). There was 
a positive correlation between the patients’ perceived self- 
efficacy and social support (r = 0.157; p < 0.05). We also 
found that perceived benefits (r = 0.440; p < 0.001), 

perceived self-efficacy (r = 0.730; p < 0.001), and social 
support were significantly positively associated with HPBs 
(r = 0.150; p < 0.05). On the contrary, there was a negative 
correlation between perceived self-efficacy and the perceived 
benefits of adopting HPBs (r = −0.181; p < 0.001). In addi
tion, perceived barriers was significantly negatively asso
ciated with HBPs in patients with NCDs during COVID-19 
pandemic (r = −0.870; p < 0.001), as shown in Table 3.

Predictors of Health-Promoting 
Behaviors in Patients with NCDs
In this study, the following results were obtained regarding 
the ability of the four independent variables (perceived self- 

Table 1 Sociodemographic Status of the Participants

Demographic Characteristics Frequency (N = 250) Mean ± SD Percent (%)

Sex Male 105 42.0

Female 145 58.0

Age 250 48.92 ± 8.90

Body weight 250 64.39 ± 14.51

Body height 250 152.72 ± 6.82

BMI 250 27.76 ± 6.51

Monthly income (USD) < 200 (6000 Thai Baht) 105 42.0

200–300 (6001–9000 Thai Baht) 115 46.0

> 300 (9000 Thai Baht) 30 12.0

Religion Buddhism 237 94.8

Christianity 8 3.2

Islam 5 2.0

Marital status Single 24 9.6

Married 158 63.2

Widow 58 23.2

Disclosed 10 4.0

Education level Primary school or lower 199 79.6

High school 43 17.2

Undergraduate or higher 8 3.2

Health insurance UHC 186 74.4

Social security 30 12.0

Civil servant 28 11.2

Private insurance 6 2.4

Abbreviations: BMI, body mass index; UHC, universal health coverage.
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efficacy, social support, perceived benefits, and perceived 
barriers to the adoption of health-promoting behaviors) to 
predict the HPBs of patients with NCDs: perceived benefits 
of adopting HPBs, perceived barriers to the adoption of 
HBPs, perceived self-efficacy, and social support. The pre
diction model was statistically significant (F(4, 250) = 

2.424; p < 0.001), accounting for approximately 38% of 
the variance of the HPBs of patients with NCDs (R = 
0.395; adjusted R2 = 0.380). Perceived benefits was 
a predictor of HPBs when adjusting for perceived self- 
efficacy, social support, and perceived barriers (β = 0.079, 
p<0.001). Perceived barriers was a predictor of HPBs when 

Figure 1 Distribution of health status among hospitalized patients with NCDs.

Figure 2 Distribution of underlying diseases among hospitalized patients with NCDs.
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adjusting for perceived self-efficacy, social support, and 
perceived benefits (β = −0.090, p<0.001). Moreover, per
ceived self-efficacy was a predictor of HPBs when adjusting 
for perceived barriers, social support, and perceived benefits 
(β = 0.063, p<0.001). In addition, social support was 
a predictor of HPBs when adjusting for perceived barriers, 
perceived self-efficacy, and perceived benefits (β = 0.147, 
p<0.001), as shown in Table 4.

Discussion
With regard to the relationships among the participants’ 
characteristics, perceived self-efficacy, social support, per
ceived benefits of and barriers to the adoption of health- 
promoting behaviors, and HPBs and the factors that could 
predict HPBs among hospitalized patients with NCDs 

during the second wave of COVID-19, we found that the 
four independent variables in this study could predict the 
HPBs of patients with NCDs, accounting for approxi
mately 38.0% of the variance of such behaviors.

It was found in this study that the best predictor of the 
HPBs of patients with NCDs is social support. According 
to House et al,24 social support can help patients express 
their distress and frustration and feel valued and important, 
and inevitably affects their ability to take care of them
selves and have better health-promoting behaviors. The 
findings of this study are consistent with that of 
Yoowattana et al,25 and of Suksatan and Ounprasertsuk,13 

that social support influenced the self-care behavior of the 
chronically ill elderly people in the central region of 
Thailand (β = 0.376, p < 0.001 and β = 0.408, p < 0.001, 

Table 2 Mean, Standard Deviation, and Level of Health-Promoting Behaviors

Variable Mean ± SD Levels of Variables

High Moderate Low

n (%) n (%) n (%)

Health-Promoting Behaviors (HPBs) 106.09 ± 4.66 9 (3.6) 241 (96.4) 0 (0.0)

Health Responsibility 16.64 ± 1.34 0 (0.0) 138 (55.2) 112 (44.8)

Physical Activity 11.48 ± 2.06 0 (0.0) 4 (1.6) 246 (98.4)
Nutrition 23.06 ± 2.08 43 (17.2) 199 (79.6) 8 (3.2)

Interpersonal Relations 18.88 ± 1.98 9 (3.6) 213 (85.2) 28 (11.2)

Spiritual Growth 21.16 ± 2.02 3 (1.2) 203 (81.2) 44 (17.6)
Stress Management 14.87 ± 1.15 0 (0.0) 161 (64.4) 89 (35.6)

Table 3 Correlation Matrix of Health-Promoting Behaviors

Variable 1 2 3 4 5 6

1. Age 1

2. Perceived Benefit −0.030 1

3. Perceived Self-Efficacy 0.138* −0.181** 1
4. Perceived Barriers 0.560 0.740 −0.120 1

5. Social Support 0.172* −0.112 0.157* 0.180 1

6. Health-Promoting Behaviors 0.132* 0.440** 0.730** −0.870** 0.150* 1

Notes: *p-value < 0.05; **p-value < 0.01.

Table 4 Regression of Individual Health-Promoting Behaviors

Variable B SE(b) β t p value 95% CI

Constant Value 118.94 11.93 9.96 < 0.001* 95.44, 142.45
Perceived Benefit 0.084 0.069 0.079 1.225 < 0.001* −0.219, 0.051

Perceived Barriers −0.122 0.086 −0.090 −1.428 < 0.001* −0.046, 0.291

Perceived Self-Efficacy 0.064 0.065 0.063 0.085 < 0.001* −0.191, 0.064
Social Support 0.216 0.093 0.147 2.314 < 0.001* −0.399, −0.032

Notes: R = 0.395; adjusted R2 = 0.380; SE = 4.061; F = 2.424; *p-value < 0.001.
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respectively). Similar to our results, the perception of 
social support by elderly patients living in a community 
correlate with and influence their self-care (β = 0.45; p < 
0.014).26 On the basis of our study’s results, we suggest 
that social support from healthcare providers and families 
is essential for patients with NCDs during the current 
COVID-19 pandemic as it may be an important contribu
tor to behavior change in such patients, who have become 
inactive due to the challenges they have been facing in 
terms of motivation to adopt health-promoting behaviors.

Second, perception of the barriers to the adoption of 
HPBs was found to be another significant predictor of 
HPBs among hospitalized patients with NCDs during 
the second wave of COVID-19. This can be explained by 
the fact that the deteriorating physical conditions of 
patients with a chronic illness may hinder such patients’ 
performance of different activities. In addition, due to the 
economic crisis during the pandemic, many people with 
chronic NCDs have lower incomes because they work less 
but still have to obtain treatment for their disease and stay 
in the hospital more often, which constitutes an obstacle to 
their adoption of health-promoting behaviors. A previous 
study demonstrated that the barriers to the adoption of 
HPBs perceived by older adults with hypertension in 
Indonesia influenced their HPBs (β = −0.129; p = 
0.001).27 Similarly, Rasamejam et al,28 found that the 
barriers to the adoption of HPBs perceived by Thai 
Muslims with hypertension influenced their HPBs (β = 
−1.61; p < 0.001). Bunthan et al,17 also found that per
ceived barriers to the adoption of HPBs prevented older 
adults in Thailand to adopt HPBs to protect themselves 
from COVID-19 infection (β = −189; p = 0.002). 
Conversely, a previous study showed that perceived bar
riers to the adoption of HPBs did not significantly predict 
the preventive health behavior of wearing a facemask 
among Chinese adults to protect themselves from acquir
ing severe acute respiratory syndrome. However, the per
ceived barriers to the adoption of HPBs are important and 
have always played a significant role in determining 
patients’ health-related behaviors.

Third, perceived self-efficacy significantly predicted HPBs 
among hospitalized patients with NCDs. This can be explained 
by the health promotion model: when a person has good 
understanding and self-efficacy, he or she will be motivated 
to carry out good behavior.29 Our study was also in accord 
with the theory of self-efficacy,30 which describes perceived 
self-efficacy as critical in motivating individuals to carry out 
certain behaviors, including health-promoting ones, to attain 

worthwhile goals. This result of our study is consistent with 
that of another study27 that perceived self-efficacy influenced 
the HPBs of older Indonesian adults with hypertension (β = 
0.321; p < 0.000), and with the result of the study by Bunthan 
et al,17 that perceived self-efficacy influenced the HPBs of 
older adults for the prevention of COVID-19 infection (β = 
0.313; p = 0.000). Overall, perceived self-efficacy was found 
to be an essential factor required to promote HPBs in patients 
with NCDs.

Finally, we found that the perceived benefits of adopting 
HPBs influenced the HPBs of hospitalized patients with NCDs 
during the second wave of COVID-19. This can be explained 
by health promotion model: when a person perceives the 
benefits of adopting health-promoting activities or anticipates 
the benefits that other people will receive from his or her 
adoption of such, it will motivate him or her to perform such 
behaviors.29 The benefits that hospitalized patients with NCDs 
can be obtain from adopting HPBs are greater knowledge and 
understanding of the nature of one’s disease, self-care, and 
health prevention during hospital stay. Patients who are getting 
better can be discharged from the hospital and go home and 
take care of themselves without the support received from 
healthcare providers during hospitalization. This result of the 
current study is consistent with that of Lim et al,31 regarding 
the perceived benefits of adopting HPBs of the early elderly in 
South Korea living in rural and urban communities (β = 0.738; 
p = 0.000 and β = 0.336, p = 0.000, respectively). Suksatan22 

also found that the perceived benefits of adopting HPBs influ
enced the HPBs of people at risk of hypertension in a rural 
Thai community (β = 0.402; p < 0.001). Additionally, per
ceived self-efficacy is a significant factor influencing HPBs 
and can predict the health outcomes of hospitalization and the 
quality of life of patients with NCDs (eg, diabetes,32 

hypertension,33 heart failure,34 and COPD35).
The main strength of this study was its originality as it 

was the first study to predict the factors influencing the HPBs 
of hospitalized patients with NCDs during the second wave 
of COVID-19 in a tertiary hospital in Thailand. Moreover, 
we collected the study data directly from patients with NCDs, 
which may have better reflected the real situation of such 
patients, especially during the current pandemic. The study 
also showed important predictors of HPBs in patients with 
NCDs: perceived benefits of and barriers to the adoption of 
health-promoting behaviors, perceived self-efficacy, and 
social support. In addition, our study showed significant 
focus areas for the implications of our study findings: inte
grating our study findings with health policymaking, with the 
individual performance of health-promoting behaviors, 
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health outcomes, and developing comprehensive interven
tions particularly in the transition care period through formal 
collaboration between the hospital and the home in the care 
of patients with NCDs.

The current study, however, had some limitations. First, 
the participants were patients with NCDs hospitalized in 
only one tertiary hospital in Thailand. This can limit the 
generalizability of our study’s findings to other patients with 
NCDs in a different setting. Second, as regards the nature of 
the sample, which was obtained using the convenient sam
pling method, the non-use of random sampling might have 
given rise to sample selection bias and may limit the find
ings’ generalization. Third, our study did not explore the 
health-promoting behavior of hospitalized patients and dif
ferent types of NCDs. Future studies should compare the 
different types of patients with NCDs or should focus on 
specific group of patients such as heart failure or cancer 
patients. Fourth, our study did not explore patient’s labora
tory testing. Future studies should therefore include patient’s 
laboratory testing during hospitalization with specific group 
of patients on the basis of their medical records such as 
blood pressure and blood sugar levels. Finally, as our study 
had a cross-sectional design, it was not possible to identify 
the temporal relationships between the independent vari
ables and health-promoting behaviors, and to determine 
cause-effect relationships. Interventional or longitudinal stu
dies are warranted to clarify patients’ long-term outcomes. 
The future research should involve patients with communic
able diseases and other settings (eg, nursing homes and 
communities) to identify how the HPBs of and perspectives 
in these populations change as the COVID-19 pandemic 
shifts in scope.

Conclusion
The current study showed that perceived benefits of and 
barriers to the adoption of health-promoting behaviors, 
perceived self-efficacy, and social support are significant 
predictors of health-promoting behaviors among hospita
lized patients with NCDs during the second wave of 
COVID-19. Such patients’ health outcomes can be 
affected by the current COVID-19 pandemic and by how 
they appraise this stressful circumstance in their care 
environments. Our findings are essential and should be 
used by researchers, healthcare providers, the government, 
and policymakers to establish effective interventions, 
guidelines, and policies for promoting health-promoting 
behaviors to prevent COVID-19 infection and spread par
ticularly among patients with NCDs.
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