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Introduction: Psychological distress is prevalent among the primary family caregivers of 
patients with stroke.

Objective: This study evaluated the effects of acupressure on anxiety, stress, and depression 
among the primary family caregivers of Patient With Stroke.

Materials and Methods: In this sham-controlled randomized clinical trial, 96 family 
caregivers of Patient with Stroke were selected and allocated to the acupressure (n=40) 
and sham (n=42) groups. The study data were collected using demographic questionnaires 
for the patients and caregivers, the Barthel index (for assessing independence in daily 
living activities,) and the Persian version of the Depression Anxiety Stress Scale (DASS). 
Participants in the acupressure group received training about acupressure on the Yin Tang 
and HT7 points, while participants in the sham group received training about acupressure 
on the CV24 and TB5 sham points. The acupressure intervention lasted for 30 consecutive 
days. Statistical tests, including the Kolmogorov-Smirnov test, the independent t test, 
the Chi-square test, the Fisher exact test, the Wilcoxon, Mann-Whitney U test, and the 
analysis of covariance (ANCOVA) were applied to analyze the data.

Results: The mean ages of the participants were 46.1±12.1 years in the acupressure group 
and 42.7±11.8 years in the sham group. The mean ages of the patients in these groups 
were 75.1±8.1 and 76.8±9.7 years; respectively. Regarding the demographic characteristics, 
no significant differences were observed between the acupressure and the sham groups. 
Regarding the pre-test mean scores of anxieties, stress, and depression, there were no 
significant differences between the acupressure and the sham groups. Anxiety and stress 
significantly reduced after the intervention only in the acupressure group (P<0.05). However, 
depression did not change substantially during the study. The ANCOVA indicated significant 
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Introduction

troke is the third leading cause of death 
and the second leading cause of disabil-
ity worldwide [1]. According to a recent 
report, in 2019, the number of incident 
cases of stroke across the world was 12.2 

million [2]. In a study conducted in 2021, the crude an-
nual incidence rate per 100000 at-risk populations was 
found to be 145.4 for all types of strokes in Iran [3].

Permanent sequelae of stroke cause problems with 
daily activities and functions, negatively affecting pa-
tients’ self-care ability and social participation [4-6]. Pa-
tients with stroke (PwS) spend the acute phase of stroke 
in clinical settings and then are discharged from the 
hospital and transferred to the home. In Iran, caregiving 
to these patients in home settings is mainly delivered 

through their family caregivers [7, 8]. However, family 
caregivers may not be ready enough for caregiving, and 
hence, they may experience severe psychological prob-
lems and crises [9]. Factors such as alterations in usual 
routines, increased burden of responsibilities, and fa-
milial dysfunctions can also cause different physical and 
mental problems for family caregivers [10], including 
anxiety, stress, and depression. Most family caregivers 
of PwS suffer from anxiety and depression [11]. 

Anxiety, stress, and depression among family caregiv-
ers affect patients’ well-being, cause caregiver burnout, 
damage patient-caregiver relationships, and increase 
the risk of verbal or physical violence [12, 13].

There are pharmacological therapies for anxiety, 
stress, and depression management that have known 
adverse effects [14, 15]. The multiplicity and severity of 

S

Highlights 

• Most family caregivers of patients with stroke suffer from psychological problems, such as anxiety, stress, and 
depression.

• Such psychological problems affect patients’ well-being and cause caregiver burnout.

• As a simple and safe intervention, acupressure can effectively reduce anxiety and stress among the family caregiv-
ers of patients with stroke.

Plain Language Summary 

Most family caregivers of patients with stroke suffer from anxiety, stress, and depression. There are medicines, such 
as benzodiazepines, for managing these psychological problems which have known adverse effects. The severity of 
the adverse effects of drugs highlights the necessity of managing psychological problems using safer complementary 
and alternative therapies. There are limited studies about the impact of acupressure on family caregivers. The present 
study investigated the effects of acupressure on anxiety, stress, and depression among the primary family caregivers 
of patients with stroke. In this study, the participants in the acupressure group, the Yin Tang and HT7 points, were 
used for acupressure. However, the CV24 and TB5 sham points were used in the sham group. Participants in the two 
groups personally performed this intervention in the sitting position for 30 consecutive days. Findings revealed the 
positive effects of acupressure on the Yin Tang and HT7 points acupressure in reducing anxiety and stress among the 
family caregivers of patients.

differences between the two groups after the intervention regarding anxiety and stress. In 
other words, in the acupressure group, anxiety and stress significantly improved compared to 
the sham group (P<0.05).

Conclusion: It seems that the acupressure on the Yin Tang and HT7 points can help manage 
anxiety and stress among the primary family caregivers of Patient With Stroke.
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the adverse effects of pharmacological therapies high-
light the necessity of managing psychological problems 
using safer complementary and alternative therapies. 
Acupressure, an extension of acupuncture, is a non-
invasive and low-cost complementary and alternative 
therapy in which pressure is applied to points located 
on energy meridians throughout the body. It is sup-
posed that using pressure on certain points in the body 
(called acupoints) balances physiological and psycholog-
ical functions [16, 17]. Previous studies have reported 
the positive effects of acupressure and acupuncture on 
anxiety, stress, and depression among patients receiv-
ing hemodialysis or with knee osteoarthritis [18, 19]. 
However, there are limited studies into the effects of 
acupressure or acupuncture on family caregivers. One 
of the few studies in this area reported that acupunc-
ture significantly reduced stress and depression among 
the primary family caregivers of elderly people [20]. The 
results of such studies are not straightforwardly gener-
alizable to the family caregivers of PwS. Therefore, the 
present study was conducted to evaluate the effects of 
acupressure on anxiety, stress, and depression among 
the primary family caregivers of PwS.

Materials and Methods

This sham-controlled randomized clinical trial was 
conducted in 2019. The study population consisted of 
all primary family caregivers of PwS with a history of 
their patients’ hospitalization in an educational hospital 
in Birjand City, Iran, between March 2018 and July 2019. 
In total, 96 eligible family caregivers were recruited for 
the study through convenience sampling. The inclusion 
criteria were as follows: aged 18–60 years, caregiving to 
a patient with ischemic stroke and a Barthel Index score 
of less than 60 (this scale measures the extent to which 
somebody can perform daily living activities indepen-
dently), definite diagnosis of stroke at least 6 months 
before the study, basic literacy skills, and no musculo-
skeletal disorder affecting effective caregiving. The ex-
clusion criteria were as follows: voluntary withdrawal 
from the study, significant change in caregiving role due 
to any reason (including patient’s death or delegation of 
responsibility to others), and any significant event affect-
ing psychological status. 

Participants were randomly allocated to a sham (n=48) 
and acupressure (n=48) group using block randomiza-
tion with a block size of 4, with a 1:1 allocation ratio.

Based on the findings of a previous study which report-
ed that the pre-test and the post-test Mean±SD scores 
of stresses were 34.47±7.98 and 30.18±5.52 [21], with 

80% power and 95% confidence, the minimum sample 
size was determined to be 40 per group. Considering a 
possible dropout rate of 20%, the sample size was in-
creased to 48 per group.

A caregiver’s demographic questionnaire, a patient’s 
demographic questionnaire, the Barthel index, and the 
Persian version of the Depression Anxiety Stress Scale 
(DASS) were used for data collection. The items of the 
caregiver’s demographic questionnaire were caregiv-
ers’ age, gender, marital status, occupation, educational 
level, and kinship with the patient. The items of the pa-
tient’s demographic questionnaire were patients’ age, 
gender, marital status, and educational level.

The Barthel index is a scale for assessing independence 
in daily living activities. The ten items of this index are 
toilet use, bowel control, bladder control, feeding, bath-
ing, grooming, dressing, transfers, mobility, and ascend-
ing and descending stairs. The possible total score on 
the scale is 0–100, with higher scores showing greater 
independence. Scores 0–20, 21–60, 61–90, 91–99, and 
100 are interpreted as complete dependence, severe 
dependence, moderate dependence, mild dependence, 
and full independence, respectively [22]. A former study 
on PwS in Iran confirmed the validity and reliability of 
this scale [23].

The Persian version of DASS has 21 items in three 
7-item dimensions. Items are scaled on a 4-point scale 
from 0 (“Did not apply to me at all”) to 3 (“Applied to 
me very much or most of the time”). The possible to-
tal score of each dimension is 0–21, with higher scores 
showing a more severe problem. This scale has demon-
strated satisfactory reliability and validity among the Ira-
nian population [24]. In the present study, the anxiety, 
stress, and depression dimensions of DASS were used, 
and their Cronbach alpha values were 0.89, 0.80, and 
0.79, respectively.

Participants completed all study instruments before 
the first session of the intervention and completed the 
DASS once again one day after the last session of the 
intervention.

Participants in the acupressure group received acu-
pressure from the study’s first author, who had already 
received necessary acupressure-related training from a 
Chinese Traditional Medicine specialist affiliated with 
the Faculty of Traditional Medicine of Mashhad Univer-
sity of Medical Sciences, Mashhad City, Iran. During the 
intervention, the therapist provided participants in the 
acupressure and sham groups training about two acu-
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points and two sham points and asked them to person-
ally locate the points and exercise acupressure on them. 
At the end of the training sessions, a CD containing vid-
eo-based training about the intervention was provided 
to all participants in both groups.

Training for participants in the acupressure group was 
about acupressure on the Yin Tang and HT7 points [25]. 
Participants in this group were asked to start acupres-
sure with mild pressure, progressively increase pressure 
in 30 seconds until feeling heaviness, numbness, and 
warmth on the point, continue compression for four 
minutes, and gradually remove pressure in 30 seconds. 
Thus, acupressure on each point in each hand lasted 5 
minutes. The rest interval between acupressure on each 
hand was 5 minutes. Accordingly, each acupressure ses-
sion lasted 15 minutes. They were asked to perform 
acupressure on the Yin Tang point on both hands in 
the morning (between 08:00 and 10:00) and the HT7 
point on both hands in the evening (between 17:00 and 
19:00). These hours were specified merely to ensure 
that the selected intervention was performed at the 
same hours of the day in the two groups.

Participants personally performed this intervention in 
the sitting position for 30 consecutive days. It is note-
worthy that participants performed acupressure with a 
pressure of 2–3 kg using the pulp of their thumb [26]. 
The amount of applied pressure by the participants was 
measured using a digital scale several times in the at-
tendance of the first author. Generally, applying 3-4 kg 
of pressure produces a feeling of tingling and soreness. 
Participants in the sham group performed the same in-
tervention on the CV24 sham point [27] in the morning 
and on the TB5 sham point [28] in the evening. 

To ensure the daily performance of the intervention, 
a researcher-made checklist was provided to all partici-
pants to document the daily performance of the inter-
vention. Moreover, a private daily message was sent to 
participants through the auto short message service 
(SMS) reminder application to remind them of per-
forming the intervention, and made a personal weekly 
telephone contact on Thursdays to check the accurate 
performance of the intervention.

In total, 96 primary family caregivers of PwS were re-
cruited for the study. Eight participants were excluded 
from the acupressure group due to a change in their 
caregiving role (n=3) or voluntary withdrawal (n=5), and 
six participants were excluded from the sham group 
due to a change in their caregiving role (n=2), voluntary 
withdrawal (n=3), or patient’s death (n=1). Finally, 40 

participants in the acupressure group and 42 partici-
pants in the sham group completed the study and were 
included in the final data analysis (Figure 1). 

The SPSS software (v. 19.0) was used for data analysis. 
Normality was tested through the Kolmogorov-Smirnov 
test, and data were described using the measures of 
descriptive statistics, namely frequency, percentage, 
mean, and standard deviation. Between-group compar-
isons regarding participants’ demographic character-
istics were made using the independent sample t test, 
the Chi-square test, and Fisher exact test. As the distri-
bution of the scores of anxieties, stress, and depression 
was not normal, within-group and between-group com-
parisons of these scores were made through the Wil-
coxon, the Mann-Whitney U tests, and the analysis of 
covariance (ANCOVA). All analyses were performed at a 
significance level of less than 0.05.

Results

The mean age of participants was 46.1±12.1 years in 
the acupressure group and 42.7±11.8 years in the sham 
group. The mean age of patients in these groups was 
75.1±8.1 and 76.8±9.7 years, respectively. The indepen-
dent t test revealed no significant difference between 
the two groups regarding the mean ages of participants 
and patients. Other demographic characteristics of pa-
tient and family caregivers are presented in Table 1. 

Regarding the pre-test mean anxiety score, statistical 
analysis did not show a significant difference between 
the acupressure and the sham groups. In contrast, 
the post-test mean score of anxiety in the acupres-
sure group was significantly less than the sham group 
(P=0.002). Moreover, while the mean anxiety score in 
the sham group did not change substantially during the 
study, it significantly reduced in the acupressure group 
(P=0.001). 

Also, there was no significant difference between the 
acupressure and the sham groups regarding the pre-test 
mean score of stress, while the post-test mean score of 
stress in the acupressure group was significantly less 
than the sham group (P=0.003). Moreover, the mean 
stress score in the sham group did not change signifi-
cantly during the study, but it significantly reduced in 
the acupressure group (P=0.001).

There was no significant difference between the groups 
regarding the pre-test and the post-test mean scores 
of depressions. Also, depression did not significantly 
change during the study in the two groups (Table 2). 
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ANCOVA was used to examine the effectiveness of 
acupressure on anxiety, stress, and depression in the 
acupressure group while controlling the pre-test scores 
of these variables in acupressure and sham groups. As 
presented in Table 3, ANCOVA results indicated signifi-
cant differences in these variables except for depression 
between the two groups after the intervention. In the 
acupressure group, anxiety and stress significantly im-
proved than the sham group (P<0.05). The effect sizes 
for anxiety and stress were 0.18 and 0.23, respectively.

Discussion 

This study evaluated the effects of acupressure on 
anxiety, stress, and depression among the primary family 
caregivers of PwS. Findings revealed the significant posi-
tive effects of the Yin Tang and HT7 points acupressure 
on anxiety and stress among the family caregivers of PwS. 

Considering the anxiety component, the results of 
two previous studies showed that applying auricular 
acupuncture improved anxiety in healthcare providers 
[29, 30]. From traditional Chinese medicine, the use of 
HT7 is recommended to relieve the symptoms of anxi-
ety. Neuroscientists believe that the stimulation of the 
HT7 point stimulates parasympathetic nerves, which in 
turn can decrease the heart rate and relieve the symp-
toms of physical anxiety. Finally, functional magnetic 
resonance imaging (fMRI) and electroencephalogram 
(EEG) show that HT7 massage modulates the activity of 
anxiety-related nerve centers in the brain [28, 31]. 

Regarding results due to stress in the present study, 
similarly, a former study found that acupressure signifi-
cantly reduced stress among the family caregivers of el-
derly people [20]. We could not find more investigations 
into the effects of acupressure on informal caregivers, 
such as family caregivers, for comparison. Stress is in-
duced due to imbalances in the autonomic nervous sys-

 
 
 

 
Assessed for eligibility (n = 105) 

 

Excluded (n = 9) 
 Not meeting inclusion criteria (n = 4) 
 Declined to participate (n = 2) 
 Other reasons (n = 3) 

Randomized (n = 96) 

Allocated to the sham group (n = 48) 
 Received allocated intervention (n = 48) 
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 Change in caregiving role (n = 2) 
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 Change in caregiving role (n = 3) 
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Analyzed (n = 42) Analyzed (n = 40) 
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Figure 1. The flow diagram of the study 
 

Figure 1. The CONSORT flow diagram of the study
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Table 1. Baseline characteristics in the acupressure group and the sham group

Variables
Acupressure Group Sham Group

P
No. (%)

Ca
re

gi
ve

r C
ha

ra
ct

er
isti

cs

Gender
Female 31(77.5) 30(71.4)

0.52*

Male 9(22.5) 12(28.5)

Marital status
Single 6(15) 4(9.5)

0.44*

Married 34(85) 38(90.4)

Educational level

Below diploma 18(45) 19(45.2)

0.11**
Diploma 5(12.5) 4(9.5)

Associate degree 6(15) 14(33.3)

Bachelor’s and higher 11(27.5) 5(11.9)

Occupation

Housewife 24(60) 20(47. 6)

0.59**
Self-employed 7(17.5) 7(16.6)

Student 3(7.5) 4(9.5)

Employee 6(15) 11(26.1)

Kinship with patient

Spouse 22(55) 24(57.1)

0.77**

Child 7(17. 5) 9(21. 4)

Sister 5(12.5) 4(9.5)

Brother 2(5) 0(0)

Other 4(10) 5(11.9)

Duration of caregiving (m)

6–12 8(20) 9(21.4)

0.81**

13–19 11(27.5) 14(33.3)

20–26 9(22.5) 8(19.0)

27–33 7(17. 5) 9(21.4)

34–40 3(7.5) 2(4.7)

> 40 2(5) 0(0)

Pa
tie

nt
 ch

ar
ac

te
ris

tic
s

Gender
Female 28(70) 31(73.8)

0.7*

Male 12(30) 11(26.2)

Marital status
Single 15(37.5) 18(42.8)

0.46*

Married 25(62.5) 24(57.1)

Educational level

Below diploma 33(82.5) 35(83.3)

0.71**
Diploma 4(10) 6(14.3)

Associate degree 2(5) 1(2.4)

Bachelor’s and higher 1(2.5) 0(0)

The Barthel index score

0–15 16(40) 14(33.3)

0.8**
16–30 7(17. 5) 11(26. 2)

31–45 14(35) 13(30.9)

46–60 3(7.5) 4(9.5)

* The Chi-square test; **The Fisher exact test
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tem secondary to internal and external stimuli. In stress-
ful situations, the amygdala sends a stress signal to the 
hypothalamus, and then, the hypothalamus activates 
the sympathetic nervous system, releasing catechol-
amines such as epinephrine. Moreover, in response to 
the bodily perception of persistent stimuli as a threat, 
the hypothalamus activates the hypothalamic-pituitary-
adrenal axis, which results in the release of cortisol from 
the adrenal cortex to make the body ready for response 
[32, 33]. Acupressure seems to reduce stress by regulat-
ing the function of the autonomic nervous system. For 
instance, the stimulation of the HT7 acupoint increases 
parasympathetic activity, alleviating stress by lowering 
heart rate, respiratory rate, and blood pressure and reg-
ulating cortisol release [34, 35]. Collectively, the above-
mentioned possible mechanisms of applying acupres-
sure on the selected acupoints in this study can partly 
explain the improvement of the stress in this study. 

The present study’s findings also showed that acupres-
sure did not significantly reduce depression among the 
family caregivers of PwS. This finding contradicts a study 
showed that acupressure significantly reduced depres-

sion among the family caregivers of elderly people [20]. 
This contradiction is attributable to the differences 
among different studies regarding the characteristics 
of samples, the severity of depression, the duration of 
acupressure, and the type of acupoints used. An expla-
nation for the insignificant effects of our acupressure 
intervention on depression is the complexity of care-
giving to PwS at home, which imposes heavy physical 
and mental strains on family caregivers. The caregivers 
of PwS need to compensate for their patients’ physical 
disability through direct help in performing activities of 
daily living that impose considerable physical strain on 
them [7]. Moreover, they may encounter new problems 
during their daily caregiving to their patients regard-
ing the coverage of care-related costs, management 
of stroke-related complications, and managing the 
multiple losses they suffer [9]. Therefore, professional 
healthcare providers must provide these caregivers with 
educational support, psychological counseling, financial 
support, and complementary and alternative therapies 
to reduce their depression.

Table 3. Comparing mean scores of anxieties, stress, and depression after adjustment for baseline scores of the two groups

Variables Sham Group Acupressure Group F P*

Anxiety 5.92±0.23 4.82±0.23 16.39 0.001

Stress 9.59±0.29 7.54±0.30 23.37 0.001

Depression 6.68±0.37 7.003±0.83 0.35 0.56

* The results of the ANCOVA

Table 2. Between- and within-group comparisons regarding the mean scores of stresses and depression

Outcomes Time
Group

Mean±SD
P*

Before the Intervention After the Intervention

Anxiety

Sham 6.66±3.08 6.23±2.76 0.12

Acupressure 5.72±4.46 4.24±3.25 0.001

P** 0.11 0.002 —

Stress

Sham 10.16±3.36 9.57±2.88 0.08

Acupressure 10.25±4.14 7.57±3.20 0.001

P**  0.81 0.003 —

Depression

Sham 7.57±4.07 6.95±3.01 0.6

Acupressure 7.37±3.7 6.72±3.20 0.3

P**  0.81  0.76 —

* The Mann-Whitney U test; **The Wilcoxon test
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This study has some limitations. For instance, partici-
pants were family caregivers exclusively recruited from 
two hospitals. Therefore, further studies are recom-
mended to compare the effects of different acupressure 
interventions on psychological problems among other 
groups of informal caregivers of PwS recruited from vari-
ous healthcare settings. The inclusion of a control group 
could help strengthen the study. In the current study, 
participants were recruited during the first months of 
the COVID-19 pandemic, as explained in the methods 
section. Consequently, recruiting enough subjects was 
difficult. Authors, therefore, inevitably adopted a sham-
controlled randomized clinical trial, in which the expect-
ed placebo effect of acupressure can be controlled. 

This study concludes that acupressure effectively re-
duces anxiety and stress among the family caregivers 
of patients with ischemic stroke. Therefore, as a simple, 
inexpensive, and almost safe intervention, acupressure 
can be used for stress management among these family 
caregivers.
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