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Evaluation of acupressure effects 
on self‑efficacy and pregnancy rate 
in infertile women under in vitro 
fertilization/intracytoplasmic sperm 
injection treatment: A randomized 
controlled trial
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Abstract:
CONTEXT: Infertility is one of the major stressful events in individual life, especially women. 
Self‑efficacy means a person can perceive a potentially threatening and stressful situation as being 
amenable to influences of personal control.
AIMS: This study was conducted to determine the acupressure effects on self‑efficacy and pregnancy 
rate in infertile women under in vitro fertilization (IVF)/intracytoplasmic sperm injection treatment.
SETTINGS AND DESIGN: This study was a randomized controlled trial in infertile women. It performed 
at Milad IVF Center, Mashhad, Iran, from September 2015 to August 2016.
MATERIALS AND METHODS: The sample size was 144 participants. The participants were 
randomly divided into three groups: real and sham acupressure and control groups. Acupressure 
performed on the H7 and P6 acupoints on both the hands. The infertility self‑efficacy scale was 
completed before and after intervention. Beta‑human chorionic gonadotropin hormone assay was 
measured to determine pregnancy. Data analysis was done by Chi‑square, Fisher’s exact, paired 
sample t, Kruskal–Wallis, and ANOVA test and general linear model and multinomial logistic. Levels 
of significance were reported at P < 0.05.
RESULTS: The mean age of women was 30.84 ± 5.34 years. The ovulation factor (P = 0.02) and 
spouse’s job (P = 0.05) were statistically significant difference between the groups. The score of 
self‑efficacy and frequency of clinical pregnancy were no significant difference among three groups. 
Using linear regression, only the score of primary self‑efficacy (before intervention) was in a significant 
relationship with self‑efficacy after the intervention (P < 0.001).
CONCLUSION: To our results, we recommend more research for assessing acupressure effects 
on self‑efficacy and clinical pregnancy rate in infertile women.
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Introduction

Infertility is considered as an important 
stressor in the life, and insolvency, grief, 

depression, anxiety, sexual dysfunction, low 
self‑esteem, and rejection from friends and 
community are undesirable consequences 
that most infertile couples experience.[1,2] This 
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stressful event is suggested as a negative and frustrating 
event for couples, especially women.[3]

It is obvious that invasive procedures such as daily 
injections, frequent sampling of blood and sperm, and 
ultrasounds, and the imposed financial burden lead to 
a lot of stress. Although the couples try to adapt to the 
methods of treatment, the sufferings of some who do not 
have that ability for this match will be doubled.[4]

One of the worst aspects of stress associated with 
infertility is uncertainty about the future,[5] so 30% of 
couples unfinished the treatment process due to so much 
psychological pressure.[6,7]

The researchers believe that although infertility as a 
source of psychological pressure can endanger the health 
of an infertile person, the extent of its effect somewhat 
depends on cognitive evaluation and coping skills of a 
person.[5] One’s belief in themselves and their abilities is 
very effective on the extent of anxiety which experiences 
in critical and risky conditions.

In infertile patients, self‑efficacy is the patients’ 
perception of their abilities to use the psychological skills 
to control the emotions related to medical treatment of 
infertility. What is certain is that an infertile person with 
high self‑efficacy gains more emotional stability and will 
be more insistent for treatment.[8,9]

A variety of nonpharmacological interventions are used 
in infertile or low fertile women.[10]

Acupressure principles are similar to acupuncture, with 
the difference that the needle is not used and the points 
of acupuncture are stimulated by finger pressure or 
special tools.[11,12]

In acupressure, it is believed that stimulation of certain 
points of the body balances the flow of vital energy 
and will remove the problem.[13,14] Kovárová et al., in 
an exploratory study, observed a significant increase 
in infertile women’s self‑efficacy after four sessions 
of treatment with acupuncture.[15 ] No study has been 
done on the effect of acupressure on self‑efficacy 
in infertile women, and contradictory results had 
been obtained from the studies of the effect of 
acupuncture on the fertility rate. Cheong et al. did not 
observe any evidence of overall benefit of acupuncture 
on improving the rate of live birth;[16] while the 
systematic review and meta‑analysis of Zheng et al. 
showed that the common clinical pregnancy rate of 
all acupuncture groups was significantly higher than 
control groups.[17] Therefore, the aim of this study was 
to determine the acupressure effects on self‑efficacy 
and pregnancy rate in infertile women undergoing 

in vitro fertilization (IVF)/intracytoplasmic sperm 
injection (ICSI) treatment.

Materials and Methods

This randomized clinical trial study was performed 
from September 2015 to August 2016 in Milad Infertility 
Center, Mashhad, Iran. This study was a clinical trial 
with registration code IRCT 201506072924N2 and 
was approved by the Ethics Committee of Mashhad 
University of Medical Sciences with reference number 
IR.MUMS.REC.1394.313. The study population was 
infertile women undergoing IVF/ICSI treatment. The 
sample size was based on Smith et al.’s study and 
considering self‑efficacy variable.[18] We used the formula 
of mean estimation in two independent groups to 
determine the sample size. With α set at 0.05 and power 
at 0.8, and considering 5%–10% probability of sample 
loss, a sample size of 144 participants was obtained. 
Inclusion criteria were individuals aged 20–45 years, 
Iranians, female or male infertility, primary infertility, 
and no history of using acupressure. Sampling method 
was purposefully based on the inclusion criteria. Then, 
the questionnaires of sociodemographic information and 
Persian version infertility self‑efficacy (ISE) scale[19] were 
completed for them. ISE questionnaire has 16 items and 
has been designed by Cousineau et al., and its reliability 
and internal consistency have been confirmed by 
calculating the Cronbach’s alpha coefficient (α = 0.94).[8] 
The scale of this questionnaire was Likert five options, 
with a score of 16–80 and no cutoff point, with more 
scores indicating more self‑efficacy. In Jamshidimanesh 
et al.’s study, the validity and reliability of Persian 
translation of this questionnaire were examined, and 
its internal consistency reliability was α = 0.89 by the 
Cronbach’s alpha coefficient.[19]

Exclusion criteria were unwillingness to continue the 
study. For women who were enrolled in the study 
after signing the informed consent, acupressure was 
performed and taught to them by the researcher. The 
researcher received the necessary training for acupressure 
through the acupuncturist. The samples were allocated 
into three groups using Fleiss randomized table:[20] real 
acupressure, sham acupressure, and control groups. 
Patients received acupressure treatment with IVF/ICSI 
treatments. The numbers of acupressure sessions were 12 
sessions that four sessions were performed once a week 
by the researcher, and in coordination with the patient, 
the other eight sessions were done by the patient.

The points used for acupressure were P6 and H7 on 
both the hands which were pressed for up to 3 min. 
A criterion for proper performing of acupressure was 
feeling of heaviness in the area which was pressed. In 
the sham acupressure group, the improper points were 
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used; these points were within 2 cm distance of the 
main points. The control group received only IVF/ICSI 
treatments. Acupressure was performed until a day 
before embryo transfer. Infertility ISE was completed at 
the end of intervention by participants to determine the 
effect of acupressure on ISE. Self‑efficacy questionnaire 
was completed before and after intervention and up 
to 1 day before embryo transfer by infertile women. 
Pregnancy rate was assessed by determining the level of 
blood β‑human chorionic gonadotropin (HCG) 16 days 
after embryo transfer. β‑HCG scores of 50 or above 
indicate the pregnancy.

Statistical analysis
Data were analyzed by descriptive statistics including 
mean and standard deviation (SD) and inferential 
statistics such as Chi‑square, Fisher exact, paired 
sample t, Kruskal–Wallis, and one‑way ANOVA test 
and general linear model and multinomial logistic were 
used to determine the effect of confounding variables 
on self‑efficacy. P < 0.05 was considered statistically 

significant. SPSS statistical software (Statistical Product 
and Services Solutions, version 16, SPSS Inc., Chicago, 
IL, USA) was used.

Results

We assessed 224 infertile women for eligibility. A total of 
144 participants were recruited into the study, and then, 12 
participants were withdrawn from the study for various 
reasons (cancelling cycle, discontinuing intervention, 
costs, and Ramadan month). Finally, we performed data 
analysis on the 132 participants [Figure 1].

Most women (51, 35.5%) and their spouses (55, 38.2%) 
had university education. The job of most women 
(110, 77%) was homemakers and the job of majority 
of spouses (56, 39.5%) was self‑employed. Other 
demographic characteristics of the women are showed 
in Table 1. Chi‑square and Fisher exact tests were used 
to determine the frequency and percentage of nominal 
qualitative variables such as woman’s job, spouse’s job, 
cause of infertility, previous treatment methods, and 

Assessed for eligibility (n = 224)

Excluded (n = 100)
� Not meeting inclusion criteria (n = 93  )
� Declined to participate (n = 5)
� Other reasons (n = 2  )

Allocated to intervention (n = 48)
� Received allocated
  intervention (n = 0)
� Did not receive allocated 
  intervention (n = 0)

Allocated to intervention (n = 48)
� Received allocated
 intervention (n=0)
� Did not receive allocated
 intervention (n=0)

Allocated to intervention (n=48)
� Received allocated 
intervention (n=0)
� Did not receive allocated
 intervention (n=0)

Lost to follow-up (Ramadan 
month, treatment costs) (n = 2)

Discontinued intervention 
(cancelling IVF/ICSI, 

discontinuing intervention)
 (n = 4)

Lost to follow-up (Ramadan
 month, treatment costs) (n = 3)

Discontinued intervention
 (cancelling IVF/ICSI, 

discontinuing intervention) 
(n = 4)

Lost to follow-up 
(Ramadan month, 

treatment costs) (n = 3)
Discontinued intervention

 (cancelling IVF/ICSI, 
discontinuing intervention)

 (n = 4)

Analysed (n = 42) 
♦ Excluded from analysis

 (n = 0)

Analysed (n = 45) 
♦ Excluded from analysis 

(n = 0)

Analysed (n=45) 
♦ Excluded from analysis 

(n=0)

Analysis

Follow-Up

Allocation

Randomized (n = 144)

Enrollment

Figure 1: Recruitment and participant flow through the trial based on consort diagram
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treatment protocol before the intervention as the groups’ 
separated.

According to the results, cause of infertility in terms of 
ovulation (P = 0.02) and spouse’s job (P = 0.05) between 
groups had statistically significant relationship.

Values are expressed as mean ± SD. P ≤ 0.05 was 
considered statistically significant.

Groups were compared using one‑way ANOVA unless 
noted Kruskal–Wallis test.

Kruskal–Wallis test was used to determine the qualitative 
variables such as educational level of women and 
spouse’s education in the studied groups. Based on 
the results, no statistically significant relationship was 
observed between these variables in the studied groups.

Self‑efficacy was normally distributed before (P = 0.35) and 
after (P = 0.09) the intervention. There was no statistically 
significant difference in self‑efficacy before and after 
the intervention among three groups. No statistically 
significant difference was observed in the groups of real 
acupressure, sham acupressure, and control [Table 2].

Values are expressed as mean ± SD. P ≤ 0.05 was 
considered statistically significant.

Groups were compared using one‑way ANOVA. Paired 
samples t‑test was used to determine the relationship 
between self‑efficacy changes before and after the 
intervention.

Three groups were similarly distributed in terms of 
pregnancy rate. No statistically significant difference 
was observed between the study groups and pregnancy 
rate [Table 3].

General linear model was used to determine the 
independent variables affecting the self‑efficacy 
variable. The qualitative variables entered into the 
model included spouse’s job, cause of infertility (male, 
ovulation, tubal), previous treatment methods (ovarian 
stimulation), and the study groups. The quantitative 
variables entered into the model included duration of 
treatment, and self‑efficacy before the intervention. 
Then, we excluded variables that were P > 0.15 manually 
by backward method, and finally, the variables of 
groups, ovulation factor, and self‑efficacy before the 
intervention remained. The real acupressure group 
had more self‑efficacy than the control group but was 
not statistically significant (P = 0.27). The patients with 
no ovulation factor as the cause of infertility had more 
self‑efficacy than those with ovulation factor but were 
not statistically significant (P = 0.15). The primary 
self‑efficacy was effective on self‑efficacy after the 
intervention so that primary self‑efficacy (P < 0.001) was 
effective in reducing self‑efficacy after the intervention. 
The duration of treatment had a significant relationship 
with the pregnancy rate; each 1 year increase in 
duration of treatment decreases the probability of 
pregnancy rate as 21% compared to no occurrence of 
pregnancy (P = 0.025, odds ratio = 0.79). The groups were 
not effective in pregnancy occurrence with adjustment 
of independent variables of treatment duration and the 
history of ovulation induction treatments. The patients 
who had a history of ovulation induction treatments than 
those who did not have, the possibility of being in the 
other situations (canceled cycles or lack embryo transfer) 
was decreased as 66% compared to no occurrence of 
pregnancy [Table 4].

Multinominal regression model was used to determine 
the effect of acupressure on pregnancy rate by controlling 
the independent variables such as the duration of 

Table  2: Mean,  standard deviation,  and  infertility  self‑efficacy changes  in  three groups
Variables Groups P

Real acupressure (n=45) Sham acupressure (n=45) Control group (n=42)
Infertility self‑efficacy

Before intervention 50.92±11.06 50.76±10.63 49.52±10.35 0.77
After intervention 50.48±12.11 52.20±10.88 48.73±13.21 0.41
Difference 0.55±9.67 1.26±8.12 −1.23±10.05 0.43
P 0.7 0.3 0.4
t 0.38 1.04 0.79

Values are expressed as mean±SD P≤0.05 was considered statistically significant. Groups compared using one‑way ANOVA. Paired samples t‑test was used to 
determine the relationship between self‑efficacy changes before and after the intervention. SD: Standard deviation

Table  1: Sociodemographic characteristics  in participants
Variables Three groups (n=132) Minimum Maximum P F χ2

Age (years) 30.84±5.34 20 43 0.84 0.16
Marriage duration (years) 8.40±4.82 1 23 0.58 1.06
Treatment duration (years) 3.89±3.80 1 21 0.062 5.55
Values are expressed as mean±SD. P≤0.05 was considered statistically significant. Groups compared using one‑way ANOVA unless noted Kruskal‑Wallis. 
SD: Standard deviation
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treatment and the history of using ovulation induction 
method.

Discussion

To the best of our knowledge, this is the first randomized 
controlled trial to determine the acupressure effect on 
ISE and pregnancy rate in infertile women undergoing 
IVF/ICSI treatment. The results of this study showed 
no significant difference in the studied groups in terms 
of self‑efficacy before and after the intervention of 
acupressure and its changes. These findings were in 
contrast to the findings of the studies of Kovárová et al. 
and Smith et al.[15,18] The results of Kovárová et al.’s study 
showed that the total score of self‑efficacy increased after 
four sessions of treatment with acupuncture compared 
to baseline score (P = 0.008).[15] Smith et al.’s study 
also showed improving ISE in the acupuncture group 
compared with the control group.[18] The two mentioned 
studies did not have the sham group in their studies; 
however, we had three groups (real acupressure, sham 
acupressure, and control groups) in our study.

Our results were in contrast with the results of the study 
by Pasha et al. They compared the pharmaceutical and 
the nonpharmaceutical strategies for improving ISE in 
infertile women. Their results showed that two groups 
of receiving cognitive‑behavioral therapy and fluoxetine 
had more mean ISE than the control group.[21] They did 

not use acupressure or acupuncture for ISE in infertile 
women.

In our study, no statistically significant difference was 
observed between the studied groups and pregnancy 
occurrence. Our results were similar to the results 
of the studies of Manheimer et al., Cheong et al., and 
El‑Toukhy et al. In a systematic review and meta‑analysis 
of Manheimer et al., no statistically significant difference 
was observed between acupuncture and control groups 
with combining trials or limiting the results to control 
group‑sham or the trials without controlled adjuvant 
therapy, so that in the trials with smaller control group, 
clinical pregnancy showed more effects from adjuvant 
acupuncture and vice versa.[22]

Cheong et al. also found no evidence of the overall 
benefit of acupuncture in improving the rate of live 
birth regardless of acupuncture during the time of 
oocyte extract or day of embryo transfer.[16] The results 
of El‑Toukhy et al.’s study also suggest that acupuncture 
during the time of embryo transfer does not make a 
difference in the rate of clinical pregnancy,[23] while 
our findings are inconsistent with the results of Zheng 
et al.’s systematic review and meta‑analysis. Their results 
showed that the rate of common clinical pregnancy of 
all acupuncture groups was significantly higher than all 
control groups.[17]

In our study, self‑efficacy variables after the intervention, 
groups, and ovulation factor have affected by the 
self‑efficacy before the intervention. Hence, the real 
acupressure group had more self‑efficacy than the 
control group but was not statistically significant. The 
patients with no ovulation as the cause of infertility had 
more self‑efficacy than those with ovulation as the cause 
of infertility but were not statistically significant. The 
primary self‑efficacy was effective on self‑efficacy after 
the intervention so that primary self‑efficacy was effective 

Table  4: Acupressure on self‑efficacy and pregnancy  rate and  independent variables
Variables Linear regression IV Linear regression β‑HCGa

Yes Other#

B SE t P B SE OR (CI 95%) B SE OR (CI 95%)
Groups

Real 2.12 1.95 1.08 0.27 0.54 0.62 1.72 (0.5‑5.88) 0.71 0.51 2.03 (0.74‑5.59)
Sham 2.53 1.94 1.03 1.19 −0.18 0.63 0.82 (0.23‑2.87) −0.12 0.5 0.88 (0.33‑2.37)
Control 0b 0b

History of induction ovulation
With induction ovulation −2.29 1.60 −1.43 0.15 −0.52 0.62 0.59 (0.17‑2.03) −1.05 0.46 0.34 (0.14‑0.86)
Without induction ovulation 0b 0b

Treatment duration −0.22 0.1 0.79 (0.65‑0.97) −0.03 0.05 0.96 (0.86‑1.07)
Primary self‑efficacy 0.78 0.07 10.16 0.001

P≤0.05 was considered statistically significant. Multinominal regression model was used to determine the effect of acupressure on pregnancy rate by controlling 
the IV such as the duration of treatment and the history of using ovulation induction method. aThe reference category is: no, bThis parameter is set to zero 
because it is redundant, #This variable is canceled cycles due to ovarian hyperstimulation syndrome, failure to do embryo transfer, polyp, and ovarian failure, 
IV=Independent variables. SE: Standard error, OR: Odds ratio, CI: Confidence interval, HCG: Human chorionic gonadotropin

Table  3: Pregnancy  rate  in all  three groups
Variables Groups P

Real, n (%) Sham, n (%) Control, n (%)
β‑HCG

No 12 (26.7) 18 (40) 16 (38.1) 0.62
Yes 9 (20) 7 (15.6) 9 (21.4)
Othera 24 (53.3) 20 (44.4) 17 (40.5)

aOther was cancelling cycle and no embryo transfer, P≤0.05 was considered 
statistically significant, Groups compared using Chi‑square test, HCG: Human 
chorionic gonadotropin
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in reducing self‑efficacy after the intervention. No similar 
study which evaluated the independent variables 
on self‑efficacy of infertile women in acupressure or 
acupuncture groups was found.

Infertile women participating in this study were in the 
third decade of life; the women in the studies of Smith 
et al. and Kovárová et al. were also in their third decade 
of life.[15,18]

In our study, most participants had university education 
that was similar to the education of women participating 
in the study of Kovárová et al.[15] However, in Smith 
et al.’s study, most women had finished high school 
education.[18] In our study, the majority of women were 
not employed; however, in the studies of Smith et al. 
and Kovárová et al., most women had full‑time jobs.[15,18]

The strengths of our study were that the participants 
did not report any side effects following acupressure. 
Furthermore, acupressure is an easy and inexpensive 
method that can be taught to others.

One limitation of this study was lack of similar study 
about acupressure effect on self‑efficacy and occurrence 
of pregnancy for comparing with our results; however, 
the results were merely compared with the studies of 
acupuncture. Another limitation was that in the studies 
of acupuncture, the effect of self‑efficacy on pregnancy 
occurrence had not been evaluated.

Conclusion

Despite that in our study, acupressure did not statistically 
improve self‑efficacy and pregnancy occurrence in 
infertile women; however, clinically, the real acupressure 
group had more self‑efficacy followed by acupressure 
compared with the control group. Finally, according to 
the results of this study and the lack of similar studies, 
performing more researches is recommended.
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