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ABSTRACT

Background: High blood pressure is a leading global risk factor for
cardiovascular disease and premature mortality. Relaxation breathing exercises
offer a promising approach to blood pressure management. Objective: To
determine the effects of relaxation breathing exercises on cardiovascular
parameters in hypertensive patients. Methodology: This randomized clinical
trial was conducted at City Medical Complex and DHQ Hospital Faisalabad,
Pakistan. Participant recruitment was done using a non-probability consecutive
sampling method, with 82 hypertensive patients aged 20-50 years with
essential or stage [ hypertension enrolled in the study. The exclusion of patients
with significant comorbidities, like angina, uncontrolled diabetes, stroke, and
obesity, was made to minimize potential confounding factors. Standard lifestyle
modifications, including the Dietary Approaches to Stop Hypertension diet, salt
restriction, weight loss strategies, regular physical exercise, and smoking
cessation counseling, were provided to the control group. The lifestyle
modifications and supervised regimen of relaxation breathing exercises were
given to the treatment group. Deep diaphragmatic breathing, pursed lip
breathing, slow deep breathing, and alternate nostril breathing were some of
the exercises included. The exercise was performed three times per week for 12
weeks with 10 repetitions in two sets per session. The primary outcomes
measured were the systolic, and diastolic blood pressure, mean arterial
pressure, pulse pressure, 6-minute walk test, and health-related quality of life
assessed by the MINICHAL questionnaire. Data normality was confirmed by the
Shapiro-Wilk test, and independent sample t-tests were performed to compare
outcomes between groups at 6 and 12 weeks. Within-group changes were
evaluated using repeated measures ANOVA. Results: The treatment group had
significantly greater reductions in blood pressure, mean arterial, and pulse
pressure compared to the control group. No significant differences were found
in the 6-minute walk test and health-related quality of life between groups.
Conclusion: Relaxation breathing exercises, combined with lifestyle
modifications, effectively reduce blood pressure in hypertensive patients,
offering a viable non-pharmacological intervention.
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INTRODUCTION

Hypertension, characterized by persistently
elevated blood pressure, stands as a predominant
global health challenge and a primary risk factor
for cardiovascular diseases, including coronary
artery disease, stroke, and renal failure.l
According to the World Health Organization,
about 1.28 billion adults aged 30-79 years
worldwide are living with hypertension, and a
large proportion of them live in low- and middle-
income countries (World Health Organization).2 In
Pakistan, where this study was conducted,
hypertension prevalence is notably high, with
estimates indicating that up to 45% of adults,
particularly in urban settings, may be affected.3
The condition’s asymptomatic nature often delays
diagnosis, yet its untreated progression can lead
to severe complications, contributing to its status
as a leading cause of mortality and disability-
adjusted life years globally.

The management of hypertension traditionally
relies on pharmacological interventions, such as
diuretics, beta-blockers, and ACE inhibitors.
However, these treatments frequently present
challenges, including adverse side effects like
fatigue, dizziness, or gastrointestinal issues, which
can deter patient adherence.> A study highlighted
that non-compliance with antihypertensive
medications is prevalent due to these side effects
and patients’ lack of confidence in the drug’s
efficacy.® This has spurred a growing interest in
non-pharmacological strategies that can either
complement or serve as alternatives to
medication, particularly for patients who
experience intolerance or prefer non-drug
approaches.

Among  non-pharmacological  interventions,
relaxation breathing exercises have gained
attention for their simplicity, cost-effectiveness,
and potential to modulate cardiovascular
parameters through autonomic nervous system
regulation.” These exercises, encompassing
techniques such as deep diaphragmatic breathing,
pursed lip breathing, slow deep breathing, and
alternate nostril breathing, are believed to
enhance parasympathetic activity while reducing
sympathetic tone, thereby promoting vasodilation
and lowering blood pressure.8 The physiological
mechanisms involve activating heart-lung
mechanoreceptors, improving baroreflex
sensitivity, and  mitigating  stress-related
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hormonal responses, which collectively contribute
to blood pressure reduction.? A robust body of
evidence supports the efficacy of breathing
exercises in reducing blood pressure among
hypertensive patients, with studies demonstrating
significant improvements in systolic and diastolic
pressures through various breathing techniques.10

This randomized clinical trial aimed to evaluate
the effects of a structured program of relaxation
breathing exercises, combined with lifestyle
modifications, on cardiovascular parameters in
hypertensive patients. The trial was of 82 patients
aged 20-50 years with essential or stage I
hypertension, randomized to a control group
receiving standard lifestyle modifications like
Dietary Approaches to Stop Hypertension (DASH)
diet, exercise, and smoking cessation counseling
or to a treatment group receiving standard
lifestyle modifications plus relaxation breathing
exercises. This research attempts to provide
evidence on the integration of relaxation
breathing  exercises into  comprehensive
hypertension management protocols, especially in
resource-constrained  clinical  settings, by
comparing outcomes such as systolic and diastolic
blood pressures, mean arterial pressure, pulse
pressure, six-minute walk distance, and health-
related quality of life.

METHODOLOGY

This randomized clinical trial was conducted at
City Medical Complex and DHQ Hospital
Faisalabad, Pakistan, and was registered at
clinicaltrials.gov.pk (NCT06131528). Participant
recruitment was done by using a non-probability
consecutive sampling technique to ensure
practical enrollment within the clinical setting. A
total of 82 hypertensive patients aged 20-50 years
with essential or stage I hypertension were
enrolled in the study. The exclusion of patients
with significant comorbidities, such as angina,
uncontrolled diabetes, chronic renal failure,
stroke, and obesity was made to minimize
potential confounding factors. Participants were
randomly assigned to one of two groups. Standard
lifestyle modifications, including a DASH diet, salt
restriction, weight loss strategies, regular physical
exercise, and smoking cessation counseling, were
provided to the control group. These
interventions were delivered through structured
counseling sessions to keep them consistent. The
lifestyle modifications and supervised regimen of
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relaxation breathing exercises were given to the
treatment group. Deep diaphragmatic breathing,
pursed lip breathing, slow deep breathing, and
alternate nostril breathing were some of the
exercises included in these. The exercise was
performed three times per week for 12 weeks
with 10 repetitions in two sets per session. Proper
technique and adherence were ensured by
supervision.

The primary outcomes measured were the
systolic blood pressure (SBP), diastolic blood
pressure (DBP), mean arterial pressure (MAP),
pulse pressure (PP), six-minute walk test
(6MWD), and health-related quality of life
(HRQOL) assessed by the MINICHAL
questionnaire. Exercise capacity was assessed
during the six-minute walk test in a standardized
environment, whereas blood pressure was
measured using a calibrated sphygmomanometer.
Research staff administered the MINICHAL
questionnaire to evaluate the impression of the
quality of life caused by hypertension.
Measurements were taken from baseline, 6th and
12th week to track changes over time. SPSS
version 25 was used for data analysis. Data
normality was confirmed by the Shapiro-Wilk test,
and independent sample t-tests were performed
to compare outcomes between groups at 6 and 12
weeks. Within-group changes were evaluated
using repeated measures ANOVA. A p-value of less
than 0.05 was considered statistically significant,
indicating meaningful differences or changes in
the measured outcomes.

RESULTS

The study comprised 82 participants with Stage 1
hypertension, randomized into a treatment group
(n=41) and a control group (n=40). Demographic
and clinical characteristics at baseline are
summarized in Table 1. The mean age of
participants in the treatment group was
36.73+¥13.33 vs. 28.10£8.31 years (p=0.472) and
had a marginally higher BMI (22.04+2.42 vs.
20.63%£1.73 (p=0.375). Gender distribution was
balanced, with females constituting 53.7% of the
treatment group and 50% of the control group.
Baseline SBP was comparable between groups
(139.26%9.89 vs. 141.94+14.9 mmHg; p=0.472).
After six weeks, the treatment group showed a
significant reduction to 121.7+9.75, whereas the
control group reduced to 136.82+13.39 (p<0.001).
At 12 weeks, SBP further declined to 122.58+7.84
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(treatment) and 131.75%#12.54 (control), with
sustained between-group significance (p<0.001)
(Table 2).

Baseline DBP was higher in the treatment group
(90.41+7.53 vs. 87.62+4.51; p=0.047). At 6 weeks,
the treatment group exhibited a greater reduction
(82.92+4.71 vs. 85.05+3.69; p=0.027). By 12
weeks, DBP stabilized at 82.07+4.02 (treatment)
and 83.55+3.90 (control), with no significant
between-group difference (p=0.098). Baseline
MAP was similar between groups (106.68+7.57
vs. 106.61+£7.69; p=0.969). At 6 weeks, MAP
decreased to 95.84%4.52 (treatment) vs.
102.29+6.13 (control; p<0.001). By 12 weeks,
MAP further improved in the treatment group
(95.56+3.5 vs. 99.6%6.21; p<0.001). The treatment
group demonstrated significant PP reductions at 6
weeks (38.78+£10.55 vs. 51.77%£11.84; p<0.001)
and 12 weeks (40.51%£9.24 vs. 48.2+10.37;
p<0.001), with no baseline difference (p=0.183).
No significant between-group differences were
observed at Dbaseline (485.60+95.39 vs.
450.9+113.8; p=0.141), 6 weeks (511.5£104.5 vs.
472.02x114.5; p=0.109), or 12 weeks
(494.3£121.1 vs. 494.3+121.1; p=0.233).

Both groups showed within-group improvements
over time (p<0.001). No significant between-
group differences were observed pre- (21.26+8.33
vs. 19.65+7.56; p=0.375) or post-intervention
(20.17£10.23  vs.  23.90%10.13; p=0.103).
However, the control group showed a significant
within-group decline (p=0.043), while the
treatment group remained stable (p=0.468). The
intervention group demonstrated statistically
significant reductions in SBP, DBP, MAP, and PP
compared to controls, with sustained effects at 12
weeks. Functional capacity (6MWD) improved
within  both groups, but between-group
differences were non-significant. The quality of

Table 1: Baseline demographics and clinical

characteristics
Age (years) 36.73 £+ 13.33 28.10 £+ 8.31
Height 163.3+7.717 165.1 +13.83
Weight 59.80 +7.47 20.63 +11.23
BMI 22.04 +2.42 20.63 +1.73
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life remained unchanged in the treatment group,
while the control group exhibited a paradoxical
decline. These findings underscore the efficacy of
RBEs in blood pressure management but highlight
the need for longer-term studies to assess
functional and quality-of-life outcomes.

DISCUSSION

The results of this randomized clinical trial
indicate that relaxation breathing exercises, when
combined with lifestyle modifications,
significantly enhance the reduction of SBP, MAP,
and PP in hypertensive patients compared to
lifestyle modifications alone. These findings align
with a substantial body of literature
demonstrating the efficacy of breathing exercises
in lowering blood pressure.ll These benefits are
underpinned by the physiological mechanisms of
activation of the parasympathetic nervous system,
improvement of baroreflex sensitivity, and the

reduction of sympathetic activity, that promotes
vasodilation and reduces blood pressure.l? An
example is slow breathing at 6-10 breaths per
minute, which has been shown to reduce
cardiovascular stress by optimizing oxygen flow
and arterial dilatation.13

The greater reductions in SBP, MAP, and PP in the
treatment group suggest that relaxation breathing
exercises may be a valuable nonpharmacological
adjunct in the treatment of hypertension. This is
of particular interest because the literature is
well-documented pharmacological treatments
experiencing challenges like side effects and poor
adherence.14 Kalavati et al. (2019) noted that the
non-compliance rates of antihypertensive
medications are high due to the adverse effects,
hence the need for alternative strategies such as
breathing exercises.!> These exercises are
attractive to patients who are unwilling or unable
to take medications, or to patients in settings

Table 2: Variables at different follow-ups

Variables Follow-up TMr‘::\;ngt
Systolicblood  po treatment = 139.26+9.89
pressure
6 weeks 121.749.75
12 weeks 122.58+7.84
Diastolic blood Pre-treatment 90.41+7.53
pressure
6 weeks 82.92+4.71
12 weeks 82.07+4.02
Mean Arterial Pre-treatment 106.68+7.57
Pressure
6 weeks 95.84+4.52
12 weeks 95.56+3.50
Pulse pressure Pre-treatment 48.81+7.68
6 weeks 38.78+10.55
12 weeks 40.51+9.24

Six-minute walk

Pre-treatment

485.60+95.39

distance
6 weeks 511.5%104.5
12 weeks 494.3+121.1
Healt.h-rela.ted Pre-treatment 21.26+8.33
quality of life
12 weeks 20.17+10.23
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Control Mean

MeanzSD Difference  P7Value
141.94+14.9 2.03 0.472
136.82+13.39 15.11 <0.001
131.75+12.54 9.16 <0.001

87.62+4.51 -2.78 0.047

85.05+3.69 2.12 0.027

83.55+3.90 1.47 0.098
106.61+7.69 -0.06 0.969
102.29+6.13 6.45 <0.001
99.60+6.21 4.03 <0.001
52.00+12.81 3.14 0.183
51.77+11.84 12.99 <0.001
48.20+£10.37 7.68 <0.001
450.9+113.8 -34.63 0.141
472.02+114.5 -39.53 0.109
494.3+121.1 -30.38 0.233

19.65+7.56 1.63 0.375
23.90+10.13 3.72 0.103
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where pharmacological interventions are not
available. However, there were no significant
between-group differences in DBP, 6MWD and
HRQOL. This may suggest that breathing exercises
have a more significant effect on systolic pressure,
perhaps because they affect arterial stiffness or
vascular tonel® and that the lack of a significant
effect on DBP at 12 weeks (p=0.098) is because
breathing exercises have a more pronounced
effect on systolic pressure. Another possibility for
this variability in DBP response could be due to
unphysiological differences in variables with
participants or measurement inconsistencies,
which need to be investigated further. If 6MWD
did not improve over the 12 weeks, then
breathing exercises did not improve exercise
capacity beyond the benefits of lifestyle
modifications alone. This is in line with some
studies that have shown that breathing exercises
are more focused on autonomic regulation rather
than aerobic capacity.l”

The lack of improvement in HRQOL in the
treatment group that was not seen in the control
group (p=0.043) merits further exploration. It is
possible that the MINICHAL questionnaire, which
is used to assess HRQOL, was not sensitive enough
to detect changes caused by breathing exercises,
or that the 12 weeks of duration were not long
enough for participants to feel improvements in
quality of life.1819 Alternatively, the control
group’s HRQOL improvement could reflect the
broader impact of lifestyle modifications, such as
improved diet and physical activity, on perceived
well-being, which may have overshadowed the
specific effects of breathing exercises. This
discrepancy highlights the need for longer-term
studies to assess the sustained impact of
breathing exercises on quality of life. These
findings carry significant implications for clinical
practice.

Healthcare providers, particularly
physiotherapists and primary care clinicians, may
consider integrating relaxation breathing
exercises into treatment plans for hypertensive
patients, especially those seeking non-
pharmacological options. The exercises’ ease of
implementation, requiring no  specialized
equipment, makes them feasible for widespread
adoption, potentially improving patient adherence
and outcomes. In resource-constrained settings
like Pakistan, where access to medications may be
limited, such interventions could play a critical
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role in reducing the burden of hypertension. The
study had the advantages of a randomized design,
and diverse outcome measures, with supervision
of the intervention delivery, resulting in
adherence and consistency.

There are some limitations like 12 weeks may not
have been long enough to observe long-term
effects or changes in HRQOL. Although statistical
adjustments were made, this age difference
between groups (treatment group means age
36.73 years vs control group 28.10 years) may
have influenced  baseline cardiovascular
parameters or responses to the intervention.
However, participant compliance was a challenge
as some patients found it difficult to adapt to
breathing exercises because of competing risk
factors or a lack of awareness of the benefits of
breathing exercises. More specifically, the study
size is small, and all of the patients have relatively
few comorbidities, which makes the results
applicable only to that subset of patients.

Future research should look to address these
limitations using larger, more diverse samples,
including patients with coexisting conditions and
longer follow-up periods to see how sustainable
blood pressure reductions are and if the HRQOL
can be delayed through the long term. The
frequency, duration, and type of breathing
exercises could be explored for the optimal
frequency, and what would be fine for clinical
practice.2021  Further probing how breathing
exercises influence blood pressure would include
an investigation of how they influence endothelial
function or other features of arterial compliance.22
Breathing exercises are still supported by recent
studies, which show that even short daily sessions
can result in significant blood pressure
reduction.23.2425

Relaxation breathing exercises supported by
lifestyle changes are an effective non-
pharmacological intervention for reducing blood
pressure in hypertensive individuals. Despite not
significantly improving exercise capacity or
quality of life in this 12-week trial, the benefit of
SBP, MAP, and PP suggests that the exercises have
the potential as an important adjunct to
hypertension management. These findings
advocate for the inclusion of relaxation breathing
exercises into overall hypertension management
strategies and specifically indicate that such
breathing exercises may be useful and well-
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integrated into comprehensive hypertension
management strategies in contexts where
pharmacologic  treatments  represent  an

alternative to or are less available than usual.
CONCLUSION

This study provides evidence that relaxation
breathing exercises, when used in combination
with lifestyle changes, are effective in reducing
blood pressure in hypertensive patients.
Breathing exercises are suggested as a non-
pharmacological therapy, as the treatment group
showed significantly greater reductions in
systolic, diastolic, pulse, and mean arterial
pressures than the control group. In addition,
exercise capacity and quality of life did not
improve further with additional exercise benefits,
but the effect on blood pressure indicates that
breathing exercises may help improve
cardiovascular health in this population. These
findings highlight the potential role of relaxation
breathing exercises in the total management of
hypertension.
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