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Abstract

Stress and hypertension have a reciprocal relationship where hypertension can increase stress, and stress will also 
increase blood pressure. Therefore we need an effort to control stress in patients with hypertension to prevent 
increasing blood pressure that can cause complications such as congestive heart failure, myocardial infarction, 
and stroke. The study aimed to determine the difference between finger handheld and deep breathing relaxation 
techniques to decrease heart rate and stress levels of primary hypertension patients. The research design used a 
quasi-experimental design. The research was conducted in Kembaran and East Purwokerto District, Banyumas, 
Indonesia. There were 50 respondents (25 finger handheld relaxation group and 25 respondents in deep breathing 
relaxation group). Heart rate and stress levels were measured before and after treatment using heart rate (HR) 
recordings on digital tensimeter and Subjective Units of Distress Scale (SUDS). Data analyzed using a paired t-test 
and independent t-test.  The results showed there were significant differences in HR and stress levels before and 
after finger handheld relaxation (p = 0.000). There were significant differences in HR (p = 0.010) and significant 
levels of stress (p = 0.000) before and after deep breathing relaxation. There was a significant difference in HR (p 
= 0.02) but there was no significant difference in stress levels (p = 0.23) after treatment (post-test) between those 
who received finger handheld and deep breathing relaxation techniques. Conclusion: finger handheld and deep 
breathing relaxation techniques are equally effective in reducing stress levels in primary hypertension patients. 
Finger handheld relaxation technique is more effective in reducing HR than a deep breathing relaxation technique. 
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Introduction

Hypertension becomes one major health 
problem in the World. The World Health 
Organization (WHO) and The International 
Society of Hypertension (ISH) recorded the 
number of people suffering from hypertension 
who have already reached 600 million 
people throughout the world and 3 million 
people suffering from hypertension die each 
year. Hypertension is classified into a non-
contagious disease with its highest number 
of 57.87% in Central Java in 2015 (Dinas 
Kesehatan Provinsi Jawa Tengah, 2016). 
Meanwhile, Banyumas Regency ranks fourth 
with 39.52%. Based on data obtained from the 
Health Office of Banyumas Regency, patients 
with hypertension annually increase. In 2016, 
there were 81,862 people with hypertension 
at the age of ≥ 18 years old. Kembaran 
and East Purwokerto are two districts with 
those suffering from hypertension (Dinas 
Kesehatan Kabupaten Banyumas, 2016).

Hypertension may be influenced by 
several factors, such as age, sex, genetic, 
smoking habits, obesity, stress, exercising 
habits, coffee consumption, high sodium 
diet and alcohol consumption (Andria, 2013; 
Wahyuningsih & Astuti, 2013; Rahmawati & 
Daniyati, 2016). The research conducted by 
Mucci et al. (2016) stated that psychological 
stress significantly influences the systolic 
blood pressure. An individual with a high-
stress level has a 21% higher risk to experience 
high blood pressure than those with lower 
stress level (Gasperin et al., 2009). If the 
stress increases, the hypertension risk will 
also increase (Liu et al., 2017). Uncontrolled 
hypertension causes complex problems 
experienced by patients as a complication of 
hypertension. The patient’s ability to perform 
self-care agency, psychological stress control 
is very important and recommended for 
controlling hypertension (Dendy et al., 2018).
Chronic stress and mal-adaptive ability to 
respond to stress may strongly influence 
the blood pressure increase (Sparrenberger 
et al., 2009). When experiencing stress, the 
arteries which supply the organ functions 
will be narrower than the blood pressure 
may increase (Yulianto et al., 2017). Stress 
condition will cause artery constriction that 
results in increasing perifer resistance.  This 

condition results in hypertension. 
The research conducted by Erris and 

Rahman (2016) shows that people suffering 
from hypertension will experience stress 
because when facing problems, they are 
unable to control their emotions and anger. 
They also do not have an awareness to find 
information to deal with their stress. In 
addition, the respondents are also less active 
to do self-relaxation to reduce their own stress. 
Psychological or mental stress was associated 
with an increased risk for hypertension (Hu et 
al., 2015; Jadhav et al., 2014).

Stress stimulates the sympathetic nervous 
system to increase the cardiac output and 
arteriolar vasoconstriction, which eventually 
increases the blood pressure. Stress also 
stimulates the adrenal gland to release adrenal 
hormones and stimulate the heart to beat 
faster and stronger than the blood pressure 
may increase (Haryono et al., 2016; Ranabir, 
2011). Thus, an effort to control stress in 
patients suffering from hypertension is greatly 
required to prevent the increasing blood 
pressure which may cause complications, 
such as congestive heart failure, myocardial 
infarction, and stroke.

 One technique to reduce stress is 
relaxation. This technique can deliberately 
overcome and repair patients to deliberately 
make their body muscles (Sulistyarini, 2013). 
Effective relaxation therapy for reducing 
depression, coping, and stress (Kashani et al., 
2012). Relaxation therapies that can be used 
to reduce pain and recovery are Finger Held 
and deep breathing (Yulastuti, 2015; Sari, 
2016; Mason et al, 2013) Relaxation of finger 
holding is part of Jin Shin Jyutsu (Japanese 
acupressure)) which is very easy and easy to 
do for anyone related to fingers and energy 
flow in our body (Pinandita et al., 2012; 
Idris & Astarani, 2017). This technique uses 
simple hand touches that involve breathing 
to balance the energy in our body to control 
our emotions to be relaxed (Sari, 2016; Idris 
& Astarani, 2017). This relaxed feeling can 
eliminate muscles and reduce difficulties 
(Yuliastuti, 2015). Deep breathing relaxation 
can increase oxygen saturated and relax 
condition (Mason et al, 2013). The results of 
research conducted by Rosliana Dewi, et al 
(2018) provide five-finger relaxation therapy 
that improves sleep quality in breast cancer 
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patients.
This research aims at examining the 

difference between finger-holding and deep 
breathing relaxation techniques on reducing 
the heart rate and stress levels in patients 
suffering from hypertension. 

Method

This quasi-experimental research compares 
two treatment groups (finger held and deep 
breathing relaxation) as an independent 
variable with heart rate and stress level 
as dependent variables among primary 
hypertension patients. This research was 
conducted in Kembaran and East Purwokerto 
district which has a high prevalence of 
patients suffering from high hypertension in 
Banyumas. The population in this study were 
all hypertension patients in the PUSKESMAS 
Kembaran Timur Purwokerto in the last 
3 months.The sampling technique was a 
Purposive sampling approach. The inclusion 
criteria in this research are patients suffering 
from primary hypertension with the blood 
pressure of ≥ 140/90 mmHg and willing to 
become the research respondents. Meanwhile, 
the exclusion criteria in this research are 
patients who do not participate in the therapy, 
with hearing problems, and experience 
complications with the other diseases (kidney 
disease, heart disease, diabetes mellitus, and 
stroke). The obtained research samples are 50 
patients, from the results of calculations of the 
average hypothesis test of two populations. 
consisting of 25 patients receiving finger-
holding relaxation techniques and 25 
patients receiving deep-breathing relaxation 
techniques that guided by the researcher for 
15-20 minutes. 

The demographic questionnaire was used 
to identify the respondents’ characteristics 
including age, sex, and blood pressure. The 
Subjective Units of Distress Scale (SUDS) 
was employed to measure the stress level. The 
inconvenience feeling measured with SUDS 
greatly depends on the current situation that 
it is quite sensitive to measure the occurring 
stress level changes (Astri, 2012). SUDS 
consists of 11 multilevel answer points of 
Likert scales, starting from 0 points, in which 
there is no stress at all or relax up to 10 points 

(the highest stress level). To measure the 
heart rate (HR), a record on the Medel digital 
tension-meter licensed by the European 
hypertension association with technically 
identical to KD-5915.

The research data were analyzed using 
univariate and bivariate analysis. Univariate 
analysis is conducted on each research 
variable to explain the characteristics of age, 
sex, systolic blood pressure and diastolic 
blood pressure then presented in the form of 
distribution, frequency and percentage.

Data analyzed using a paired t-test and 
independent t-test. Bivariate analysis is 
conducted to determine the heart rate and 
stress level differences in the control and 
intervention group before and after treated 
with finger-holding and deep-breathing 
relaxation techniques. Data analyzed using 
a paired t-test and independent t-test within 
spss 16. The degree of significance is 
determined by the if value of sig p ≤ 0.05 
then the hypothesis of the study is accepted.
This research is conducted after obtaining 
the approval from the board of health 
research ethics, Faculty of Medicine, Sebelas 
Maret University, Surakarta (No. 221/II/
HREC/2018).

Results

Respondents’ Characteristics 
The respondents’ characteristics in this 

research are shown in Table 1 and 2. The 
respondents are mostly female at the age of 
more than 60 years old. The respondents’ 
characteristics illustrated in table 2 show that 
most respondents have the blood pressure of 
> 160 mmHg. Based on the Joint National 
Committee on Prevention, Detection, 
Evaluation, and Treatment of High Blood 
Pressure (JNC), those respondents are 
classified into hypertension stage 2. There 
is no systolic and diastolic blood pressure 
significant difference in the group treated 
with a finger-holding relaxation technique 
and the group treated with and deep-breathing 
relaxation technique that eventually reduces 
the blood pressure influence on the heart rate 
and anxiety level measurement result. 

After the age of 60 years old (elderly), the 
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prevalence of hypertension increases due to 
the vascular changes resulted from the plaque 
accumulation at the vascular endothelium 
which may increase the peripheral resistance 
and resulted is in blood pressure increase. 
Age factor greatly influences the presence of 
hypertension. The increasing age also increase 
the risk of experiencing hypertension due to 
physiological changes resulted from the body 
degenerative processes.

The hypertension experienced by the 
women is higher than that experienced by 
men after reaching the age of 60 years old 
as women experience menopause (Smeltzer 
& Bare, 2002). After menopause, the women 
usually experience hormonal changes 
which may increase the fat accumulation in 
vascular endothelium that the hypertension 
risk continuously increases. Based on 
the statistical data, there is a significant 
relationship between mental stress and 
hypertension in men (Jadhav et al., 2014).

The respondents’ characteristics illustrated 

in table 2 show that most respondents have 
the blood pressure of > 160 mmHg. Based on 
the Joint National Committee on Prevention, 
Detection, Evaluation, and Treatment of High 
Blood Pressure (JNC), those respondents are 
classified into hypertension stage 2. There 
is no systolic and diastolic blood pressure 
significant difference in the group treated 
with finger-holding relaxation technique and 
the group treated with and deep-breathing 
relaxation technique that eventually reduces 
the blood pressure influence on the heart rate 
and anxiety level measurement result.
The Heart Rate and stress level difference 
before and after the intervention.

The result of the analysis shows that 
there is significant heart rate and stress level 
difference before and after the intervention. 
After the intervention, both groups show the 
decreasing heart rate and stress level (see 
Table 3).

The stress level measurement in both 
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 Table 1 Respondents’ Characteristics Based on Age and Sex
Characteristics Finger-holding group (n=25) Deep-breathing group (n=25) p

f % f %
Age (Year)
45–59 (middle 
age)

5 10 0 0 0.013

60–74 (elderly) 20 40 24 48
75–90 (old) 0 0 1 2
Mean (SD) 61.80 (6.61) 68.84 (4.85)
Sex
Male 6 12 2 4 0.247
Female 19 38 23 46

Table 2 Respondents’ Characteristics Based on Systole dan Diastole Blood Pressure
Characteristics 

of Blood 
Pressure

Finger-holding group (n=25) Deep-breathing group (n=25) p
Mean SD Mean SD

Sistole 164.08 12.93 168.28 21.94 0.415
Diastole 101.64 9.37 98.52 14.94 0.381

Table 3 The Heart Rate and Stress Level of Patients Suffering from Primary Hypertension 
Before and After Treatment

Relaxation 
Group

Before After p
Mean SD Mean SD

Finger-holding
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groups with SUDS shows that the average 
stress level is categorized into moderate 
before treatment but changed into mild 
after the treatment. It shows that there is a 
significant stress level decrease experienced 
by both groups. 

The heart rate measurements before 
treatment in both groups show that there 
is no significant difference, yet after the 
measurement, there is a heart rate significant 
difference (see table 4). The average 
decreasing heart rate in the group treated 
with finger-holding relaxation intervention is 
better than that treated with deep-breathing 
relaxation intervention, in which the heart 
rate decrease in the group treated with finger-
holding relaxation intervention is 4.4 times/
minute, while that in the group treated with 
deep-breathing relaxation intervention is 
2.32 times/minute.  

The result of the analysis on stress level 
shows that there is no significant difference 
in both groups’ pretest and posttest result. 
However, the average stress level decrease 
experienced by the group treated with deep-
breathing relaxation intervention is better 
than the group treated with finger-holding 
relaxation intervention. The stress level 
experienced by the group treated with finger-
holding relaxation intervention decreases 

by 1.04, while the group treated with deep-
breathing relaxation intervention decreases 
by 1.12. 

The result of analysis on stress level shows 
that there is no significant difference in both 
groups’ pretest and posttest result. However, 
the average stress level decrease experienced 
by the group treated with deep-breathing 
relaxation intervention is better than the 
group treated with finger-holding relaxation 
intervention. The stress level experienced 
by the group treated with finger-holding 
relaxation intervention decreases by 1.04, 
while the group treated with deep-breathing 
relaxation intervention decreases by 1.12.

Both interventions are effective to reduce 
the stress level. Finger-holding relaxation 
intervention may relieve the stressful feelings, 
reduce tension, increase comfort, and help 
deal with the uncontrolled situations due to 
the stress without changing the underlying 
stress causes (National Center on Domestic 
Violence, Trauma & Mental Health, 2014). 
Meanwhile, deep-breathing relaxation may 
effectively induce the development of mood 
and control the stress (Perciavalle et al., 
2017).

The decreasing stress level and heart 
rate positive influence the patients suffering 
from hypertension. The combination of the 
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Heart Rate 84.80 9.40 80.40 9.08 0.000
Stress level 4.16 2.34 3.12 2.11 0.000
Deep-breathing
Heart Rate 90.16 12.09 87.84 12.53 0.010
Stress level 4.96 2.49 3.84 2.29 0.000

Table 4 The Pre and The Post-Test Difference Between The Patients’ Heart Rate Treated with 
Finger-Holding and Those with Deep-Breathing Intervention

Variable Finger-holding Deep-breathing p
Mean SD Mean SD

Heart Rate
Pre Test 84.80 9.40 90.16 12.09 0.09
Post-test 80.40 9.08 87.84 12.52 0.02
Decrease 4.40 3.90 2.32 4.15 0.07
Stress level
Pre Test 4.16 2.34 4.96 2.49 0.28
Post-test 3.12 2.11 3.84 2.29 0.23
Decrease 1.04 1.02 1.12 0.78 0.08
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increased mental and physical stress may 
significantly increase the systolic blood 
pressure (Trapp et al., 2014), while the 
decreasing stress level may increase the 
telomerase gene expression and reduce the 
blood pressure (Duraimani et al., 2015).

Discussion

The heart rate decrease experienced by 
both groups is due to the finger-holding 
and deep-breathing intervention to result 
in the relaxation response. The relaxation 
response may influence the limbic system in 
synchronizing the brain waves to the wave 
α to create a relaxing feeling responded by 
hypothalamus by reducing the secretion of 
Corticotropin-Releasing Hormone (CRH), 
which may also stimulate the anterior 
pituitary gland to reduce the secretion of 
Adrenocorticotropic Hormone (ACTH). 
The sympathetic stimulation decrease may 
reduce the heart rate frequency. The result 
of this research is in line with that conducted 
by Perciavalle et al. (2017) stating that the 
relaxation techniques may improve mood 
and reduce the heart rate and cortisol salivary 
level.

Both interventions are effective to reduce 
the stress level. Finger-holding relaxation 
intervention may relieve the stressful feelings, 
reduce tension, increase comfort, and help 
deal with the uncontrolled situations due to 
the stress without changing the underlying 
stress causes (National Center on Domestic 
Violence, Trauma & Mental Health, 2014). 
Meanwhile, deep-breathing relaxation 
may effectively induce the development of 
mood and control the stress (Perciavalle et 
al., 2017). Pursed lips breathing (PLB) is a 
breathing technique that can be used to help 
breathe more effectively and can increase 
oxygen saturation. Pursed lips breathing 
trains Chronic obstructive pulmonary disease 
sufferers to exhale slower, so that they will 
breathe easier and feel comfortable, both 
when resting (Eko et al., 2017).

The finger-holding relaxation technique 
is more effective to reduce the heart rate 
because this technique combines the finger-
holding and deep-breathing technique to 
control emotion and stress (National Center 

on Domestic Violence, Trauma & Mental 
Health, 2014). The controlled stress may 
result in the decreasing cortisol hormone and 
sympathetic response that eventually reduce 
the heart rate. Deep-breathing may activate 
the baroreceptors which stimulate the 
parasympathetic nerves to reduce the heart 
rate (Mason et al., 2013).

The decreasing stress level and heart 
rate positive influence the patients suffering 
from hypertension. The combination of the 
increased mental and physical stress may 
significantly increase the systolic blood 
pressure (Trapp et al., 2014), while the 
decreasing stress level may increase the 
telomerase gene expression and reduce the 
blood pressure (Duraimani et al., 2015).

Limitation study
The intervention in this study was only one 

session. There is an age difference between 
the group held by the fingers and the group 
breathing deeply. this is due to weaknesses 
in the sampling technique carried out by 
researchers.

Conclusion

Both finger and deep breathing techniques 
are equally effective in reducing stress 
levels experienced by patients suffering 
from primary hypertension. The relaxation 
technique holding the fingers is more effective 
in reducing heart rate than the deep breathing 
relaxation technique. The research needs to be 
continued with several different interventions 
and measurements and sampling techniques 
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