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Abstract

Background: Hypertension is a serious health concern for Thailand’s aging population. Although moderate
physical activity is beneficial to physical and mental health, there are limited studies to specifically examine the
relationship between physical activity and stress among older adults with hypertension in Thailand.

Methods: This cross-sectional study was conducted from December 2022 to June 2023 through face-to-face
interviews by questionnaires. Multiple logistic regression was employed to investigate the associations between
moderate physical activity and stress.

Results: The study included 203 older adults with hypertension. The majority of the participants were female
(78.82%) and aged over 69 years (69.46%). Moderate physical activity was reported by 36.45%, while 10.34%
experienced stress. Older adults with hypertension who engaged in moderate physical activity were 93% less
likely to experience stress compared to those who did not (AOR=0.07, 95% CI: 0.01 - 0.98, p=0.048). Additionally,
those who graduated higher education level were less likely to experience stress.

Conclusion: Moderate physical activity and a higher education level were associated with a lower experience of
stress among older adults with hypertension. Healthcare professionals should incorporate physical activity and
stress management strategies into their care plans for older adults with hypertension. Encouraging and promoting
physical activity and educational opportunities are important to reduce stress levels in seniors with hypertension.
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in low- and middle-income nations.? Thailandis
experiencing a demographic shift characterized by a
growing elderly population. In 2022, senior citizens
comprised 19% of the population, with a projected
increase to 31.4 percent by 2042. Notably, one-quarter
of all older adults are expected to reside in Thailand’s
northern region.>Older adults are more likely to be
affected by the phenomenon of multimorbidity.*

Hypertension is a major global health issue with
a high and increasing prevalence. An estimated 1.28
billion adults aged 30-79 years worldwide have
hypertension, most (two-thirds) living in low- and
middle-income countries.’Around 25% of Thai adults
have hypertension, or raised blood pressure.® The
primary mechanism driving hypertension in older
adults is vascular aging, which leads to endothelial
dysfunction and arterial stiffening.” Uncontrolled or
untreated hypertension can lead to a wide range of
serious and potentially life-threatening complications,
including heart disease, kidney disease, stroke, and
cognitive decline.®?

Around 14% of adults aged 60 and over live with
a mental disorder. These mental health conditions
account for 10.6% of the total disability burden
among older adults.!® Depression and anxiety are
particularly common mental health issues associated
with hypertension in this age group.!! However,
stressful events and chronic hypertension can lead
to negative emotions, which further complicate
hypertension management and treatment outcomes.!2
This highlights the significant concern of stress in
older adults, as it can negatively impact both their
physical and mental health.!34 In addition, there is
a growing elderly population, high blood pressure
(hypertension), and mental health issues were also
increased. These problems can worsen each other,
leading to a poorer quality of life, less successful
treatment, and even a higher risk of death.!!

Physical activity, defined as any bodily movement
that expends energy, offers substantial physical and
mental health benefits. Approximately one-third
(31%) of the global adult population, which equates
to around 1.8 billion people, is physically inactive.’®
Physical activity demonstrably improves physical
and mental health by contributing to the prevention of
non-communicable diseases, reducing symptoms of
mental health conditions.’®?° The Thai government,

through a collaborative effort between multiple
ministries and agencies, has launched the National
Plan to Promote Physical Activity (2018-2030) and
its Action Plan (2018-2020) to encourage an active
lifestyle among the Thai population.??2 The studies
found that the prevalence of physical activity varies
across countries. Such Thai older adults in Ayuttaya
engaged in moderate-intensity activities(48.7%)>
and Phitsanulok(23.7%).2* According to the World
Health Organization guidelines, older people should
do moderate-intensity aerobic activity for at least
150 minutes each week, or alternatively, 75 minutes
of vigorous-intensity activity.?

While hypertension is a significant health concern
for Thailand’s aging population, theprevalence of
hypertension among Thai older adults has continued
to rise. Several studies have demonstrated that
moderate physical activity can help reduce blood
pressure and enhance the mental health of older
adults. However, few studies of specific association
between physical activity and stress in older
adults with hypertension exist are limited. This
study aims to investigate the association between
moderate physical activity and stress in Thai older
adults with hypertension. The findings could have
important implications for the development of more
comprehensive hypertension management strategies.

Methods
Research Design
A cross-sectional study
Population

Older adults diagnosed with hypertension in
Lomkao, Phetchabun Province, Thailand.

Sample sizeand sampling techniques

Sample size calculations were conducted for both
simple and multiple logistic regression models. For
the simple model, where the overall event rate (P)
was 0.18, the proportion of the sample with engaged
moderate physical activity(B) was 0.5, the event
rate for older adults with hypertension who did not
engage in moderate physical activity (P1) was 0.09,
and the event rate for those who did (P2) was 0.26, a
total sample size of 152 was determined. To control
for potential confounding factors, a multiple logistic
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regression analysis was employed. Using a multiple
correlation coefficient of 0.5 to estimate the influence
of covariates, the required sample size increased to
203 participants.?

A systematic sampling approach was employed
to select participants. This study recruited elderly
participants residing within the research area for
a minimum of one year. Inclusion criteria specified
participants aged 60-80 who could communicate
in Thai. Participants with severe mental health
conditions or significant physical limitations were
excluded.

Measurement tools

The study used three parts of questionnaires

to gather data from participants: Individual
Characteristics: This section included seven questions
on gender, age, educational level, sufficient income,

employment, living arrangements, and caregiver.

Depression Anxiety Stress Scale-21 (DASS-21):
This self-report measure assessed three negative
emotional states: depression, anxiety, and stress.
It contained 21 items reflecting the participants’
experiences over the past week. Responses were
rated on a four-point Likert scale (0 = did not apply to
me at all; 3 = applied to me very much).” The stress
section (Items 1, 6, 8, 11, 12, 14, and 18) was scored as
“no” (0 to 7) or “yes” (8 to 42).

International Physical Activity Questionnaire-
Short Form (IPAQ-SF): This instrument assessed
physical activity levels in various daily life domains,
including leisure time, domestic and gardening
activities, work-related activities, and transport-
related activities. It inquired about walking,
moderate-intensity, and vigorous-intensity activities.
Physical activity was scored in minutes per week
or categorized into low, moderate, and high levels.
Moderate physical activity was calculated using

Items 3 and 4.28
Data Collection

We conducted the data collection from December
2022 to June 2023 by face-to-face interviews. The
researcher provided a one-week training program to
the research assistants (five geriatric care workers)
which covered the study protocol, interviewing
techniques, and participant selection criteria. Before

the interview, each participant provided written
informed consent following a detailed explanation
of the study’s goals, procedures, possible outcomes,
and their rights to decline participation. Participant
information confidentiality was prioritized, and
participants were informed that they could withdraw
from the study any time.

Statistical analysis

Descriptive statistics were employed to depict
the characteristics of participants. In the case of
categorical variables, the distribution was presented
as frequency and percentage (%). In the case of
continuous variables, the distribution was presented
as means and standard deviations (SD).

We used STATA version 17 for data analysis.
Categorical data was summarized using frequencies
and percentages, while continuous data was described
by means and standard deviations. Multiple logistic
regression investigated the associations between
moderate physical activity and stress adjusting for
confounding variables; the adjusted odds ratio (AOR)
and 95% confidence interval (CI) were presented. A
significant level of 0.05 was used for all statistical
tests.

Ethical considerations

The study was approved by the Institutional
Review Board (IRB) at Phetchabun Hospital (IEC-20-
2565) on November 9, 2022.

Results

Demographic Characteristics of Older Adults with
Hypertension

The study included 203 older adults with
hypertension. The mean age of the participants was
68.42 years (SD = 4.82). Most were female (78.82%)
and over 69 years old (69.46%). The majority had
higher primary school education (51.23%), sufficient
income without savings (40.39%), and were employed
(81.28%). Most lived with others (93.10%) and had a
caregiver (72.91%) (Table 1).

Moderate Physical Activity and Stress Levels

Of the older adults with hypertension, 63.55%
did not engage in moderate physical activity, while
36.45% did. The mean number of days per week of
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moderate physical activity was 1.46 days (SD = 2.28).
The mean duration per week was 84.83 minutes (SD
= 173.71). Additionally, 89.66% did not experience
stress in the past week, while 10.34% did (Table 2).

Associations between Moderate Physical Activity
and Stress

Older adults with hypertension who engaged

in moderate physical activity were 93% less likely
to experience stress compared to those who did not
(AOR=0.07, 95% CI: 0.01 - 0.98, p=0.048). Those who
graduated from primary school (AOR=0.01, 95% CI:
0.01 - 0.04, p<0.001) and higher than primary school
(AOR=0.01, 95% CI: 0.01 - 0.12, p=0.002) were less
likely to experience stress compared to those with no
education. (Table 3)

Table 1: Demographic characteristics of the participants

Demographic characteristics(n=203) Number Percentage
Gender
Male 43 21.18
Female 160 78.82
Age (years)
<69 62 30.54
>69 141 69.46
Mean(SD) 68.42 (4.82)
Min - Max 60-79
Educational level
No education 18 8.87
Primary school 81 39.90
Higher than Primary school 104 51.23
Sufficient income
Not sufficiency 62 30.54
Sufficiency without saving 82 40.39
Sufficiency and saving 59 29.06
Employment
Unemployed 38 18.72
Employed 165 81.28
Living arrangement
With other (partner, family, relatives, friend, etc.) 189 93.10
Living alone 14 6.90
Caregiver
No 55 27.09
Yes 148 7291
Table 2: Moderate physical activity and stress of the participants
Moderate physical activity and stress (n=203) Number Percentage
Moderate physical activity
No 129 63.55
Yes 74 36.45
Days per week
Mean (SD) 1.46 (2.28)
Min-Max 0-7
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Continue......
Minutes per week

Mean (SD) 84.83 (173.71)

Min-Max 0-700
Stress

No 182 89.66

Yes 21 10.34

Table 3: The association associations between moderate physical activity and stress
Factors n= 203 Stress COR AOR 95% CI p-value
n %

Gender

Male 43 6 13.95 | Ref. Ref.

Female 160 15 9.38 0.64 0.29 0.05-1.61 0.158
Age (years)

<69 62 6 9.68 Ref. Ref.

>69 141 15 | 1064 | 1.11 0.83 0.13-5.36 0.848
Educational level

No education 18 16 | 88.89 | Ref. Ref.

Primary school 81 3 3.70 0.01 0.01 0.01 - 0.04 <0.001

Higher than Primary 104 2 1.92 0.01 0.01 0.01-0.12 0.002
school
Sufficient income

Not sufficiency 62 18 | 29.03 | Ref. Ref.

Sufficiency without 82 2 2.44 0.06 0.75 0.06 - 10.02 0.830
saving
Sufficiency and saving 59 1 1.69 0.04 0.65 0.01 - 28.94 0.824
Employment

Unemployed 38 12 | 31.58 | Ref. Ref.

Employed 165 9 5.45 0.13 0.33 0.05-2.16 0.247
Living arrangement

With other (partner, 189 20 | 10.58 | Ref. Ref.
family, relatives, friend, etc.)

Living alone 14 1 7.14 0.65 0.22 0.01 -27.79 0.538
Moderate physical activity

No 129 18 | 13.95 | Ref. Ref.

Yes 74 3 4.05 0.26 0.07 0.01-0.98 0.048

Note: COR: Crude odds ratios,AOR:adjusted odds ratio, and CI: Confidence interval

Discussion

The study provided valuable insights into
the relationship between physical activity, stress,
and demographic factors in older adults with
hypertension which is particularly relevant, as this
group often faces both physical and psychological
challenges. We found that engaging in moderate

physical activity and having higher education levels
were associated with lower stress.

Our findings on the prevalence of moderate
physical activity (36.45%) align with previous
research in various locations, such as Beijing, China
(78.57%)%, Demak Regency, Indonesia (60.3%)°, and
Ayuttaya, Thailand (48.7%)%. However, variability
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was observed in other studies, for example, national
surveys in the US showed participation rates
ranging from 27.3% to 44.3%3!, while Phitsanulok,
Thailand reported 23.7%2*, Cawang, East Jakarta
Indonesia reported 17.6%32, and Northern Ireland
reported 10%.% Participants in our study engaged
in an average of 84 minutes of moderate physical
activity per week which is below the recommended
150 minutes of moderate-intensity or 75 minutes of
vigorous-intensity activity per week for substantial
health benefits.>>** Only 10.34% of participants
reported experiencing stress in the past week,
consistent with the rate among hypertensive patients
in a primary care clinic in Malaysia (13.9%).% The
“district health system” in Lomkao, which promotes
health, disease prevention, environmental health,
and community participation, might have influenced
our study results.

Our findings indicated that older adults with
hypertension who engaged in moderate physical
activity were less likely to experience stress. The
findings were supported by studies conducted
which highlighted the effectiveness
of engaging in more light physical activity for

in Texas,

managing stress among older adults.3°Furthermore,
these studies confirmed the effect of moderate
physical activity in reducing stress for older adults
in Brazil.¥’Consistent with a systematic review that
demonstrated that exercise interventions effectively
reduced psychological stress in adults aged 50 and
older.®® Combining stress management techniques
with exercise programs may further reduce stress
levels.>Moreover, the results of our study indicated
that higher education levels were also associated
with lower stress. This aligns with previous studies
showing that higher education is related to better
mental health and psychological well-being in older
adults.”4%41 Education may empower older adults
to maintain resilience and effectively cope with
challenges of aging.*?

The strengths and limitations

The study’s findings provided unique and robust
evidence supporting the positive impact of moderate
physical activity on stress reduction in older adults
with hypertension, particularly in this population
aging
However, the geographically specific sample limited

experiencing “complete society”  areas.

generalizability to other populations or cultural
contexts. Moreover, due to the cross-sectional study,
causal relationship couldn’t be determined, and the
assessment period for data collection was short.

Implications for Community Nurses

Healthcare should
integrating evidence-based physical activity and

providers prioritize
stress management interventions into comprehensive
care plans for older adults with hypertension.
Nurses can play an essential role by promoting
specific, moderate-intensity physical activities such
as walking, tai chi, or resistance training, to reduce
stress levels among senior populations affected by
hypertension. Collaborating with social workers or
mental health professionals can address underlying
stressors, facilitating a comprehensive approach to
hypertension management.

Recommendations

Healthcare providers should develop,implement,
and encourage participation in physical activity
programs specifically designed for older adults with
hypertension, such as low-impact aerobics, chair
exercises, or walking groups. The government and
stakeholders should provide funding and support for
the creation and maintenance of senior centers with
exercise facilities and promote walkable communities
with parks, sidewalks, and safe pedestrian crossings.
Future research should examine the long-term impact
of physical activity on stress management and overall
well-being. Expanding research to other levels of
physical activity will help understand how different
types of exercise impact stress levels, providing a
holistic picture of long-term stress and its connection
to physical activity habits.

Conclusion

The present study underscored that moderate
physical activity and higher educational levels
were associated with lower stress in older adults
with hypertension. Healthcare providers should
encourage hypertensive patients, especially older
adults, to adopt moderate physical activity routines.
Community programs promoting physical activity
for seniors should be expanded. Additionally, future
research should explore the mechanisms of the long-
term impact of physical activity on stress.
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