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Effects of foot reflexology massage 
on pregnant women: a systematic 
review and meta‑analysis 
of randomized controlled studies
Jia‑ming Yang 1,2,5, Ze‑qin Li 2,5, Hua Ye 2, Yan‑lin Wu 2, Yi Long 2, Yan‑biao Zhong 1,3, 
Yun Luo 1 & Mao‑yuan Wang 1,4*

To explore the effects of foot reflexology massage on anxiety, pain, duration of labor, labor 
satisfaction, blood pressure, pulse rate and respiratory rate in pregnant women. We systematically 
searched eight databases for randomized controlled studies on the effects of foot reflexology massage 
on pregnant women. The inclusion criteria were as follow: participants were pregnant woman; the 
intervention is foot reflexology or foot massage; the control intervention is placebo, usual care, or no 
intervention; outcome indicators included pain, anxiety, birth satisfaction, duration of labor, blood 
pressure, pulse, and respiration; and study type was randomized controlled study. Studies that did not 
meet the above requirements were excluded. We assessed the quality of the included studies using 
the Physiotherapy Evidence Database scale, the risk of bias using the Risk of Bias 2.0 tool, and the 
level of evidence for the outcomes using the Grading of Recommendations Assessment Development 
and Evaluation. We used Review Manager 5.3 for data analysis and generated funnel plots to assess 
publication bias. In addition, sensitivity analysis was used to test the stability of the results. A total 
of 13 randomized controlled studies with 1189 participants were included in this study. Compared to 
the control group, foot reflexology massage reduced anxiety and pain in pregnant women, shortened 
the three stages of labor, and increased birth satisfaction. In addition, it also reduced the pulse rate 
and respiratory rate of pregnant women, but not for blood pressure. Foot reflexology massage can 
significantly reduce anxiety and pain, shorten the duration of labor, increase birth satisfaction, and 
stabilize vital signs in pregnant women. It is a safe and non‑invasive form of complementary therapy.

PROSPERO registered number: CRD42022359641. URL: https:// www. crd. york. ac. uk/ prosp ero/ displ 
ay_ record. php? Recor dID= 359641.

Childbirth is a relatively long process and is accompanied by severe  pain1. Labor pain is generally considered 
to be one of the most severe types of pain a woman can experience in her  lifetime2. This pain exceeded even the 
maximum pain limits of the Numerical Rating Scale (NRS) and the Visual Analogue Scale (VAS), as most preg-
nant women indicated a labor pain level of 11 at the time of  assessment3. Furthermore, pain does not only occur 
during labor, but can also persist after  delivery4. Severe pain usually leads to an unpleasant birthing experience, 
which makes some women fearful and anxious about  it5. This unpleasant birth experience makes the pregnant 
women become anxious and depressed, and this negative emotion in turn makes them feel more fearful when 
facing the next  birth5. In addition, during childbirth, women are unable to protect their  privacy6, which inevitably 
increases their psychological burden, such as anxiety. Moreover, pain causes the sympathetic nerves to become 
 excited7, and their nerve endings can release norepinephrine, which causes systemic vasoconstriction leading to 
increased arterial blood pressure. In addition, sympathetic excitation can positively regulate the myocardium, 
resulting in a faster heart rate. In terms of breathing, the respiratory rate will increase when the patient is suffering 
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from unbearable pain. Therefore, it is essential to find appropriate ways to reduce pain and anxiety during labor 
and to maintain stable vital signs in pregnant women.

The main approaches to the management of labor pain and anxiety are  pharmacological8,9 and non-pharma-
cological10–13. Although the use of drugs for analgesia is more effective, it inevitably has some side effects on the 
mother and the  newborn8. Non-pharmacological methods are more convenient and acceptable to women than 
pharmacological methods, and few adverse effects have been reported. Non-pharmacological methods include 
music  therapy12,14, reflexology  massage15,16,  acupuncture17,18, relaxation  therapy19, etc.

In recent years, the interest in foot reflexology massage is increasing year by year in some countries (e.g., Iran, 
Turkey). There has been a gradual increase in research on the effects of foot reflexology massage on maternal 
anxiety, pain, duration of labor, labor satisfaction, and vital signs. However, the results varied between studies. 
The study by Akköz Çevik et al.20 showed that foot reflexology significantly reduced maternal anxiety levels, 
whereas the study by Levy et al.21 reached conflicting conclusions. They found that reflexology reduced anxiety 
levels immediately after treatment compared to the control group; however, one hour after treatment, anxiety 
levels increased in the experimental group  instead21. Regarding the duration of labor, two studies found that 
foot reflexology did not have a significant effect on shortening the first and second stages of labor, but it could 
significantly shorten the third stage of  labor20,22. However, the study by Dolatian et al. showed that foot reflexol-
ogy was effective in shortening all three stages of  labor23. In addition, there is disagreement between different 
studies regarding the effects of reflexology on blood pressure, respiratory rate, and pulse  rate24,25. Therefore, it is 
necessary to conduct a meta-analysis of relevant studies to form a consistent conclusion. The systematic review 
and meta-analysis were conducted to explore the effects of foot reflexology massage on anxiety, pain, duration 
of labor, birth satisfaction, and vital signs in pregnant women.

Material and methods
Based on the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)  guidelines26,27, 
the study has been registered on PROSPERO platform (ID: CRD42022359641).

Search strategies
We conducted systematic searches of eight databases, including PubMed, Cochrane Library, Scopus, Web of Sci-
ence, Embase, CNKI, WanFang, and SionMed, with a search deadline of August 20, 2022, languages were limited 
to English and Chinese. The detailed search strategies for the eight databases are shown in Table S1. In addition, 
we also searched the references of the included studies to prevent missing relevant literature.

Study selection
Two authors independently screened the retrieved literature, and any inconsistencies were resolved by a third 
author. Based on the participants, intervention, comparison, outcomes, and study design (PICOS)  principles28, 
we established the inclusion criteria for the study, as shown below.

P: Pregnant woman (both primiparas and multiparas), including both spontaneous labor and artificial labor.
I: The intervention is foot reflexology or foot massage.
C: The control intervention is placebo, usual care, or no intervention.
O: Primary outcomes: pain, anxiety, birth satisfaction, and duration of labor; secondary outcomes: vital signs 

(e.g., blood pressure, pulse, and respiration).
S: Only randomized controlled studies were included in this study because of the more rational design of 

randomized controlled trials.
Studies that met the following criteria were excluded: (1) participants were not pregnant women; (2) reflex-

ology massage was not limited to the foot (e.g., shoulder, back, sacral, etc.); (3) studies in which reflexology 
massage was combined with other intervention modalities such that the effect of reflexology alone could not be 
shown (e.g., reflexology and Chinese herbal foot bath for the intervention group, and routine care only for the 
control group); (4) outcomes did not meet the inclusion criteria; (5) study types were non-randomized controls 
(e.g., semi-experimental studies, quasi-experimental studies, conference abstracts, case reports, reviews, etc.).

Data extraction
Two authors independently extracted main data from the included studies. Any inconsistencies were decided 
by a third author who made the final decision.

The data extracted included (1) year of publication; (2) country of study; (3) type of participant; (4) sample 
size and mean age of participants in each group; (5) time points of outcome measurement; (6) times of interven-
tion; (7) outcomes; and (8) assessment scale (Table 1).

For continuous type data, if there was no significant difference in the baseline comparison between groups, 
then we extracted the data after the intervention for meta-analysis. If a study provided data for multiple time 
points on a timeline, data were extracted for each time point. If a study provided data for multiple time points 
on multiple timelines, then the average data for the same time points were extracted. If a study demonstrated the 
data before the intervention and the difference before and after the intervention, the data after the intervention 
was calculated according to Eq. (1). Among them,  SD(a) represents the standard deviation (SD) of the endpoint 
value (after intervention),  SD(b) represents the SD of the baseline value (before intervention), and  SD(d) represents 
the SD of the difference. And according to the Cochrane Handbook, R = 0.8 was taken.

(1)
SD(a) =

2 ∗ R ∗ SD(b) +

√

4 ∗ R2 ∗ SD
2

(b)
− 4 ∗ (SD2

(b)
− SD

2

(d)
)

2
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Study Country Participants
Groups (sample), age 
(mean ± SD)

Time points of 
assessment Times of intervention Outcomes Scale

Akköz Çevik et al. 2021 Turkey Primiparas

EG: routine nursing/
midwifery care and 
foot reflexology 
(n = 30), age: unknown; 
CG: routine nurs-
ing/midwifery care 
(n = 30), age: unknown

Active phase (4–7 cm), 
transition phase (8–10 
cm)

1 session
Pain↓, anxiety↓, birth 
satisfaction↑, duration 
of labor↓

VAS, STAI, BSS

Degirmen et al. 2010 Turkey Pregnant women 
undergoing cesarean

EG: foot massage 
(n = 25); CG: no inter-
vention (n = 25); total 
age: 27.3 ± 4.77 years

Before massage, after 
massage, 90 min after 
massage

1 session Pain↓, DBP, SBP, pulse, 
respiration↓ NRS

Dolatian et al. 2011 Iran Primiparas

EG: foot reflexol-
ogy (n = 40), age: 
22.78 ± 3.21 years; CG1: 
support group (n = 40), 
age: 22.95 ± 3.57 
years; CG2: routine 
care (n = 40), age: 
22.90 ± 3.85 years

Pre-intervention, post-
intervention 1 session Pain↓, duration of 

labor↓ VAS

Icke et al. 2021 Turkey Primiparas

EG: foot massage 
(n = 33), age: 18–35 
years; CG: routine 
procedure (n = 33), age: 
18–35 years

Before massage, after 
massage, 30 min after 
massage

2 sessions Pain↓ VAS

Jameei-Moghaddam 
et al. 2021 Iran Primiparas and mul-

tiparas

EG1: foot reflexology 
massage on reflex 
points (n = 32), age: 
24.4 ± 6.1 years; EG2: 
foot reflexology mas-
sage on reflex points 
and each heel (n = 30), 
age: 25.1 ± 6.5 years; 
CG: foot reflexology 
massage on each heel 
(n = 28), age: 26.0 ± 6.2 
years

Pre-intervention, post-
intervention 2 sessions Pain↓, duration of 

labor VAS

Kaplan et al. 2021 Turkey Primiparas

EG: foot reflexology 
(n = 40), age: 22.2 ± 3.4 
years; CG: routine 
nursing (n = 40), age: 
23.6 ± 3.8 years

Pre-application, post-
application 1 session

Pain↓, birth satisfac-
tion↑, duration of 
labor↓

VAS, BSS

Levy et al. 2020 Israel Primiparas

EG: reflexology and 
usual care (n = 99), age: 
28.6 ± 4.4 years;
CG: usual care (n = 90), 
age: 27.9 ± 4.5 years

0–30 min, 30–90 min 1 session Anxiety, duration of 
labor VAS-A

Moghimi-Hanjani et al. 
2015 Iran Primiparas

EG: routine cares 
and foot reflexology 
(n = 40); CG: routine 
cares and foot massage 
in other parts (n = 40); 
total age: 25.56 ± 4.08 
years

Before intervention, 
after intervention 1 session Anxiety↓, pain↓ STAI, PRI

Navaee et al. 2020 Iran Primiparas undergoing 
cesarean

EG: reflexology mas-
sage (n = 30), age: 25 ± 4 
years;
PG: simple massage 
(n = 30), age: 25 ± 3 
years; CG: no interven-
tion (n = 30), age: 26 ± 4 
years

Before intervention, 
after intervention 1 session Anxiety↓ STAI

Peng et al. 2007 China Primiparas and mul-
tiparas

EG: Chinese medicine 
foot bath and foot 
massage (n = 60), age: 
unknown; CG: Chinese 
medicine foot bath 
(n = 60), age: unknown

Pro-intervention, post-
intervention 3 sessions Anxiety↓ SAS

Peng et al. 2008 China
Primiparas and 
multiparas undergoing 
cesarean

EG: Chinese medicine 
foot bath and foot 
massage (n = 30), age: 
unknown; CG: Chinese 
medicine foot bath 
(n = 30), age: unknown

Pro-intervention, post-
intervention 3 sessions Anxiety↓ SAS

Saatsaz et al. 2016 Iran Primiparas undergoing 
cesarean

EG: foot massage and 
routine cares (n = 52), 
age: 27.04 ± 2.77 
years; CG: routine 
cares (n = 52), age: 
27.75 ± 3.22 years

Before massage, after 
massage, 90 min after 
massage

1 session
Pain↓, anxiety, DBP, 
SBP, pulse↓, respira-
tion↓

VAS, STAI

Continued
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Quality assessment of included studies
Based on the assessment criteria of the Physiotherapy Evidence Database (PEDro)  scale29, two authors completed 
the quality assessment of each study. If there was disagreement between them, the help of a third author was 
sought to reach agreement. The PEDro scale contains 11 items, which are eligibility criteria and source, ran-
dom allocation, concealed allocation, baseline comparability, participant blinding, therapist blinding, assessor 
blinding, adequate follow-up, intention-to-treat analysis, between-group statistical comparisons, and point and 
variability measurements. Although the scale includes 11 items, only ten items (items 2–11) are scored, with a 
maximum score of 10. Based on the scores, we classified the methodological quality of the study into four levels: 
poor (< 4 points), fair (4–5 points), good (6–8 points), and excellent (≥ 9 points).

Risk of bias
Based on the Cochrane Handbook, two authors independently assessed the risk of bias for the included studies 
using the Risk of Bias Tool 2.030. Any inconsistent results were resolved after the involvement of a third author. 
The tool contains five parts, which are the randomization process, deviation from intended intervention, miss-
ing outcome data, measurement of the outcomes, and selection of the reported results. The bias for each part 
was categorized as low risk, some concern, and high risk. Then, an overall bias was derived based on the bias of 
these five parts. Furthermore, if the number of studies investigating an outcome was sufficiently large, a funnel 
plot was generated to assess publication bias.

Grading of evidence quality
According to the Grading of Recommendations Assessment Development and Evaluation (GRADE)  criteria31, 
two authors assessed the level of evidence for the outcomes to judge the reliability of the results. The criteria 
are evaluated for both randomized and observational trials. For randomized trials, the assessment was divided 
into five panels: risk of bias, inconsistency, indirectness, imprecision, and publication bias. The level of evidence 
quality was classified into four grades: high, moderate, low, and very low.

Data synthesis and statistical analyses
Meta-analyses of all data were performed using Review manager version 5.3. For the same outcome, if the same 
assessment scale was used between studies, the mean difference (MD) was used to estimate the effect value, with 
95% confidence intervals (CI) to express the confidence level. If different scales were used to assess the same 
outcome, the standardized mean difference (SMD) was used to estimate the effect size. Heterogeneity between 
studies was assessed using the  I2 statistic, and  I2 > 50% was considered to be significantly heterogeneous. When 
the p-value of the heterogeneity test was less than 0.05, a random-effects model was used for the meta-analysis. 
Conversely, a fixed-effects model was used. Moreover, subgroup analyses were set up to explore whether the 
results of the effect values were the same under different conditions, sensitivity analysis was used to verify the 
reliability of the meta-analysis results.

Results
Study selection
Based on the PRISMA guidelines, we conducted a rigorous screening of the literature, and the flow chart is shown 
in Fig. 1. A total of 114 records were retrieved from eight databases, and 15 records were obtained from other 
sources. After removing duplicates, 69 articles remained. After reading the titles and abstracts, 22 articles were 
eliminated, leaving 47 articles. After reading the full text, 34 articles were excluded, leaving 13 articles. The list 
of excluded literature and the reasons for exclusion are shown in Table S2. Owing to the absence of tables in the 
original text of an  article32, the data could not be extracted. After trying various methods (including sending an 
email to the article author), the problem was still not resolved. Therefore, 12 studies were finally included in this 
study for meta-analysis20–25,33–38.

Table 1.  Baseline characteristics of randomized controlled studies included in this study. ↓ Compared with 
the control group, outcome indicators decreased after the intervention (P < 0.05). ↑ Compared with the 
control group, outcome indicators increased after the intervention (P < 0.05). BSS Birth Satisfaction Scale, CG 
control group, DBP diastolic blood pressure, EG experimental group, NRS Numerical Rating Scale, PEDro 
Physiotherapy Evidence Database, PG placebo group, PRI Pain Rating Index, SAS Self Rating Anxiety Scale, 
SBP systolic blood pressure, STAI State-Trait Anxiety Inventory, VAS Visual Analogue Scale, VAS-A Visual 
Analogue Scale-Anxiety.

Study Country Participants
Groups (sample), age 
(mean ± SD)

Time points of 
assessment Times of intervention Outcomes Scale

Sharifi et al. 2022 Iran Multiparas

EG: foot reflexol-
ogy (n = 40), age: 
29.18 ± 4.93 years; 
CG: general mas-
sage (n = 40), age: 
29.10 ± 3.62 years

First to fourth hour 
after delivery 1 session Pain↓ VAS
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Study characteristics
Of the 13 included studies, 4 studies were from  Turkey20,24,33,38, 6 studies were from  Iran22,23,25,32,34,35, 2 studies were 
from  China36,37, and 1 study was from  Israel21. Two studies were Chinese  articles36,37 and the rest were English arti-
cles. Eight studies recruited only primiparas to exclude the effect of multiple deliveries on  outcomes20,21,23,25,32–34,38, 
three studies recruited both primiparas and  multiparas22,36,37, and one study recruited only  multiparas35. Among 
them, four studies recruited women who required cesarean  delivery24,25,34,36. Eight studies used foot reflexology 
for the  intervention20–23,32–35 and five studies used foot  massage24,25,36–38. One study intervened before  labor34, six 
studies intervened during  labor20–23,32,33, and six studies intervened after  labor24,25,35–38. Two studies conducted 
three session  interventions36,37, two studies conducted two sessions  interventions22,38, and the remaining study 
had only one session intervention. The specific interventions (e.g., the amount of time each foot received foot 
reflexology massage) for the experimental and control groups in each study are shown in Table S3. Seven studies 
assessed pain using the  VAS20,22,23,25,33,35,38, one studies used the Pain Rating Index (PRI)32, and one study used the 
 NRS24. Four studies used the State-Trait Anxiety Inventory (STAI) to assess  anxiety20,25,32,34, two studies used the 
Self- Rating Anxiety Scale (SAS)36,37, and the other study used the Visual Analogue Scale-Anxiety (VAS-A)21. Two 
studies assessed the birth satisfaction of maternal using the Birth Satisfaction Scale (BSS)20,33. The interventionists 
in each of the above studies were either experienced or had formal training.

Methodological quality of included studies
We assessed the methodological quality of the included studies using the PEDro, the results of which are shown 
in Table S4. Three studies used allocation concealment during random  assignment22,33,35, and one study did 
not mention comparisons of baseline characteristics between  groups20. Due to the nature of the intervention, 
the implementation of the blind method is more difficult. Therefore, only two studies administered blinding 
to  participants22,35 and one study administered blinding to  assessors25; the remaining studies did not mention 
blinding. Three studies did not have sufficient follow-up numbers (< 85%) and did not use intention-to-treat 
 analysis35,38. Consequently, one study scored 8 (quality: good)22, two studies scored 7 points (quality: good)25,33, 
eight studies scored 6 points (quality: good)21,23,24,32,34–37, one study scored 5 points (quality: fair)20, and one study 
scored 4 points (quality: fair)38.

Risk of bias
The risk of bias for the 13 studies is shown in Fig. 2. The randomization process in six studies was rated as high 
risk, because the method of random sequence generation was problematic and allocation concealment was not 
 performed21,25,32,36–38. The randomization process in four studies had some concerns, because there was not 
enough information to determine whether allocation concealment was  performed20,23,24,34. The randomization 
process in three studies used allocation concealment and was therefore rated as low  risk22,33,35. Some participants 
in two studies did not complete the trials according to the established intervention protocol, but it may not have 
a substantial impact on the results, so there is some concern in deviation from the intended  intervention35,38. In 
the two studies, participants withdrew for possible health-related reasons (e.g., additional oxytocin) in one study 
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Figure 1.  Flow chart of literature screening.
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(missing outcome data: some concerns)35, and for possible non-health-related reasons (e.g., early withdrawal) 
in one study (missing outcome data: low risk)38. One study was blinded to the  assessor25 and one study was 
blinded to the participant and used allocation  concealment22, so it is unlikely that the assessor and participant 
had an impact on the outcome assessment (measurement of the outcome: low risk). One study mentioned the 
use of two scales (VRS and NRS) to assess pain in the methods section, but only the result of NRS scale was 
presented in the results section for pain intensity levels acquired with VRS were parallel with those of  NRS24. 
Therefore, we considered the risk of bias in the study resulting from the selection of reporting results to be low. 
Consequently, the overall bias was high risk in six  studies21,25,32,36–38, some concern in six  studies20,23,24,33–35, and 
low risk in one  study22.

Quality of evidence
We used GRADE profiler software version 3.6.1 to assess the quality of evidence for the outcomes, and the 
results are shown in Table S5. The quality of evidence for the remaining outcomes, with the exception of birth 
satisfaction and third stage of labor, was given a downgrade for serious risk of bias, as most studies had a high 
risk of overall bias. Although the heterogeneity of anxiety, pain, birth satisfaction, respiratory rate, first stage of 
labor, and second stage of labor was greater than 50%, this heterogeneity was mainly derived from the magni-
tude of effectiveness between studies rather than from the difference between effectiveness and ineffectiveness. 

Figure 2.  Risk of bias graph and summary of included studies. (A) (Risk of bias graph) shows the overall risk of 
bias in each domain. (B) (Risk of bias summary) indicates the risk of bias in each domain for each study.
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Therefore, the level of evidence for these outcomes was not downgraded by inconsistency. The sample sizes for 
birth satisfaction, third stage of labor, systolic blood pressure, diastolic blood pressure, pulse rate, and respira-
tory rate were less than 400, so the level of evidence was downgraded by one level for serious imprecision. The 
funnel plots of anxiety and first stage of labor were asymmetric, so the level of evidence was downgraded by one 
level for reporting bias. Consequently, the quality of evidence was moderate for pain, second stage of labor, third 
stage of labor, and birth satisfaction, and low for anxiety, first stage of labor, systolic blood pressure, diastolic 
blood pressure, pulse, and respiration.

Effect of foot reflexology massage on primary outcomes
Six studies investigated the effect of foot reflexology massage on anxiety in pregnant  women20,21,25,34,36,37, eight 
studies assessed its effect on  pain20,22–25,33,35,38, five studies recorded the first and second stage of  labor20–23,33, three 
studies recorded the third stage of  labor20,22,23, and two studies examined its effect on birth  satisfaction20,33. Since 
there are three types of scales (STAI, VAS-A and SAS) for assessing anxiety, the SMD was used to estimate the 
combined effect size. It is important to note that although there are also two types of scales (VAS and NRS) for 
assessing pain, both are 11-point scales, with 0 representing no pain and 10 representing severe pain, so we still 
used MD to estimate the combined effect size.

The forest plot results showed that foot reflexology massage was effective in relieving anxiety (SMD: −0.88, 
95% CI: −1.41, −0.34,  I2 = 94%, P = 0.001), reducing pain (MD: −1.89, 95% CI: −2.34, −1.45,  I2 = 92%, P < 0.00001), 
shortening the first stage (MD: −81.00, 95% CI: −134.65, −27.36,  I2 = 88%, P = 0.003), second stage (MD: −12.12, 
95% CI: −20.45, −3.80,  I2 = 94%, P = 0.004) and third stage (MD: −2.87, 95% CI: −3.82, −1.92,  I2 = 2%, P < 0.00001) 
of labor, and increasing birth satisfaction (MD: 36.93, 95% CI: 10.79, 63.08,  I2 = 99%, P = 0.006) (Fig. 3).

Effect of foot reflexology massage on secondary outcomes
Two studies investigated the effects of foot massage on diastolic blood pressure, systolic blood pressure, pulse 
and respiration of pregnant  women24,25. For respiratory rate, although the heterogeneity was relatively high 
 (I2 = 66%), P was equal to 0.05, so the fixed-effects model was used. The forest plot results showed that foot mas-
sage reduced pulse rate (MD: -3.32, 95% CI: -5.26, -1.37,  I2 = 0%, P = 0.0009) and respiration rate (MD: -0.52, 95% 
CI: -0.86, -0.19,  I2 = 66%, P = 0.002), but there was no significant effect on systolic blood pressure and diastolic 
blood pressure (Fig. 4).

Subgroup analyses
We performed subgroup analyses according to type of intervention, stage of intervention, times of pregnancies, 
and mode of childbirth, respectively.

First, we set up subgroup analyses based on the type of intervention. For anxiety, the results were significant 
for both subgroups. The heterogeneity was very high in the foot reflexology subgroup (96%), while the het-
erogeneity in the foot massage subgroup was 0%. For pain, the results were significant for both subgroups, but 
heterogeneity was very high for both (92% and 72%). All eight studies showed that foot reflexology massage 
reduced maternal pain, only to varying degrees of relief, thus leading to a high degree of heterogeneity. (Fig. S1).

Second, we set up subgroup analyses based on the stage of intervention. For anxiety, foot reflexology massage 
can relieve anxiety before labor and after labor, and also has a tendency to reduce anxiety during labor (SMD: 
−1.25, 95% CI: −2.52, 0.02,  I2 = 97%, P = 0.05). For pain, foot reflexology massage can reduce pain during labor 
and after labor (Fig. S2).

Third, we set up subgroup analyses based on the times of pregnancies. Foot reflexology massage significantly 
reduced anxiety, pain, first stage of labor, and second stage of labor in both primiparous and multiparous mothers. 
For primiparous women, the heterogeneity was high for all four outcomes, 95%, 93%, 92%, and 89%, respectively. 
In contrast, heterogeneity was low for the remaining two subgroups (Fig. S3).

Fourth, we set up subgroup analyses based on mode of childbirth. Foot reflexology massage significantly 
reduces anxiety and pain in both natural and cesarean birth. However, the heterogeneity was high in both sub-
groups (Fig. S4).

As can be seen from the above four aspects, heterogeneity mainly arises from differences between different 
primiparous individuals and between different stages of labor for the same individual. Childbirth is a very long 
process and the pain felt by pregnant women during different stages of labor is usually different. Pain usually 
affects the anxiety of the pregnant women and hinders the smooth progress of labor, thus prolonging the dura-
tion of labor. Moreover, different individuals have different levels of pain tolerance, so this is one of the main 
sources of heterogeneity.

sensitivity analyses
In addition, we excluded included studies one by one to assess the stability of anxiety, pain, first stage, second 
stage and third stage. The results showed that the meta-analyses of anxiety, pain and third stage were stable 
and highly reliable. However, when the study of Dolatian et al.23 was removed, the results of the first stage and 
second stage of labor became meaningless. In addition, for the first stage of labor, when removing the study of 
Kaplan et al.33 the heterogeneity was reduced to 16%, as well as the funnel plot was evenly distributed on both 
sides. Therefore, it was not only a source of high heterogeneity in the first stage of labor, but also an important 
cause of publication bias. Owing to the small number of studies investigating birth satisfaction and vital signs, 
sensitivity analyses were not performed.
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Publication bias
We examined the potential publication bias by generating funnel plots, and the results are shown in Fig. S5. 
For anxiety and first stage of labor, the funnel plots were not evenly distributed on either side of the null line, 
suggesting the possibility of publication bias. For pain and second stage of labor, the funnel plots were evenly 
distributed on both sides, suggesting little likelihood of publication bias. There were not a sufficient number of 
studies for the remaining outcome indicators and therefore funnel plot analyses were not performed.

Discussion
Principal findings
The results of this systematic review and meta-analysis, which included only randomized controlled studies, 
showed that foot reflexology massage significantly relieved anxiety and pain, shortened the duration of labor, 
improved birth satisfaction, and reduced pulse and respiratory rates in pregnant women. However, it had no 
significant effect on systolic blood pressure and diastolic blood pressure.

Interpretation
It is important to note that the heterogeneity of most of the outcomes is high, however the main reason for the 
high heterogeneity is not due to the mixture of negative and positive results, but rather positive results of different 
magnitudes. Based on the results of the sensitivity analysis, we speculate that the reasons for the high heteroge-
neity may be the following: (1) The use of scales to assess pain and anxiety is somewhat subjective, which may 
be influenced by the participant’s state (e.g., condition, mood) at the time, such that the scoring results varied 
widely among individuals. (2) Childbirth is a long process and it is divided into three stages. In different stages, 
the pain felt by the pregnant women is different. The pain can affect their anxiety and also hinder a smooth 
delivery. Therefore, the anxiety and pain scores of the same individual may vary during different stages of labor, 
and the duration of labor can also vary greatly between individuals. It is worth noting that for anxiety and pain, 
differences due to different scale types may be rather not the main source of their heterogeneity.

It should be noted that the overall bias was high risk in six studies due to an unreasonable randomization 
 process21,25,32,36–38. Among the outcome indicators, pain, anxiety and birth satisfaction were subjective indicators, 
and duration of labor and vital signs were objective indicators. Although there was a high risk of the randomiza-
tion process in the six studies, the effect of this risk on objective indicators was likely to be small. For subjective 

Figure 4.  Forest plots of the effects of foot reflexology massage on the second outcomes.
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indicators, it was difficult for the researchers to assign participants to the experimental group by observing to 
determine which one had less anxiety and pain. Therefore, the high risk of bias due to the randomization process 
has an unpredictable impact on the results. Overall, based on the GRADE assessment, we have moderate levels of 
evidence that foot reflexology massage relieves pain, shortens the second and third stages of labor, and increases 
birth satisfaction. However, only low levels of evidence suggest that it reduces anxiety, shortens the first stage of 
labor, and stabilizes vital signs.

Anxiety is a common negative emotion for pregnant women, and pain accompanies almost the entire labor 
process. The main causes of anxiety in pregnant women are pain, fear for the baby, and worry about something 
 unknown21. Anxiety and pain can weaken the contraction activity of the uterus, which can prolong the duration 
of labor. Furthermore, postpartum pain is a very common occurrence. Studies have shown that postpartum pain 
increases with the number of deliveries, suggesting that pain is worse in multiparous women than in primiparous 
 women39. Therefore, reducing women’s labor pain and increasing their birth satisfaction are goals that healthcare 
workers have been pursuing for a long time.

Reflexology massage is an ancient, non-invasive treatment method, it helps to release enkephalins, which 
block pain messages to the brain, thus relieving pain and anxiety  levels40. By stimulating the corresponding reflex 
zones of the  foot21 (Fig. S6), the release of oxytocin can be effectively stimulated, thus promoting the contraction 
of the smooth muscles of the uterus and helping to shorten the duration of  labor20. Therefore, foot reflexology 
massage may be very beneficial in facilitating women’s delivery. Our study also showed that foot reflexology 
massage can reduce anxiety (both before and after labor) and pain (both during and after labor) in pregnant 
women (both primiparas and multiparas). However, current studies focusing on prenatal anxiety in pregnant 
women are still scarce, suggesting that the focus of future research should be appropriately directed toward the 
prenatal period.

Our findings are similar to those of Smith et al., who found that massage reduced maternal pain during labor, 
but had no significant effect on shortening the duration of  labor13. However, they did not explore the effects of 
reflexology on maternal labor. A study using a combined intervention of breathing exercises, foot reflexology and 
massage found that it significantly reduced labor pain and anxiety, shortened the duration of labor and improved 
vital  signs41. A recent study showed that foot massage reduced postpartum pain and shortened the second and 
third stages of labor in  women42. In conclusion, most of the current evidence suggests that foot reflexology mas-
sage can be very helpful in reducing labor pain and anxiety, and enhancing maternal satisfaction with  labor43,44.

Strengths and limitations
Strengths: first, we assessed the full range of included studies, including assessment of methodological quality, 
risk of bias, and level of evidence for outcomes. Second, four subgroups were established to explore the effects 
of different interventions, different stages of intervention, different times of pregnancies, and different delivery 
methods on outcomes, to explore the effects of foot reflexology massage on pregnant women from multiple 
perspectives.

Limitations: first, owing to differences in cultural levels, this study was limited to Chinese and English, which 
may have led to the omission of some relevant studies in other languages (e.g., Persian). Moreover, because some 
of the articles were lost, this may have prevented us from analyzing more fully the effects of foot reflexology 
massage on childbirth, damaging the validity of our work. Second, the specificity of foot reflexology massage 
made it difficult to blind researchers and participants, which led to a lack of methodological rigor in most of the 
included studies. Third, the heterogeneity of most outcomes was high, and although it came from varying degrees 
of positive results, these results still need to be treated with caution. Fourth, both intervention and control groups 
of the two studies by Peng et al.36,37 included Chinese herbal footbaths, which may overestimate the efficacy of 
foot massage for anxiety and should be treated with caution.

Clinical implications
Pregnancy and childbirth are two major events in a woman’s life, and many women face childbirth every year. 
Labor pains usually accompany the entire labor process and even continue after delivery. On the one hand, pain 
is one of the main sources of anxiety in pregnant women. On the other hand, pain can also hinder the smooth 
progress of labor and thus prolong the duration of labor. Therefore, it has been a long-standing pursuit of obstetri-
cians and gynecologists to find safe and effective ways to reduce pain and anxiety and enhance the well-being of 
pregnant women. This study showed that foot reflexology massage was effective in reducing pregnant women’s 
anxiety and pain, shortening the duration of labor, and increasing birth satisfaction. Moreover, few studies on 
the side effects of foot reflexology massage have been reported, indicating that it is a safe and reliable treatment 
method. Therefore, we recommend foot reflexology massage as a routine clinical care method for prenatal and 
postpartum to enhance women’s well-being. Regarding the duration of foot reflexology massage, according to 
Table S3, about 20 min of reflexology massage per foot is helpful.

Research implications
This study synthesizes current randomized controlled studies published in English and Chinese on the effects of 
foot reflexology massage on pregnant women, providing more comprehensive and more credible evidence for 
the positive effects of foot reflexology massage on pregnant women. However, the current studies generally have 
some problems, such as unreasonable randomization process and limited use of blind method, which have led to 
limited study quality. Therefore, future studies need to be rationally designed in terms of both the randomization 
process and the blinding method to provide higher quality studies.
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Conclusion
The results of this study showed that foot reflexology massage is effective for pregnant women in relieving anxiety, 
reducing pain, shortening all the three stages of labor, and regulating respiration and pulse to stabilize their vital 
signs. Therefore, we are recommending the use of foot reflexology massage for prenatal and postnatal clinical 
care to promote the birthing experience for pregnant women.

Data availability
All data for this study are included in the manuscript and supplementary materials.

Received: 27 May 2023; Accepted: 30 December 2023

References
 1. Gross, M. M., Hecker, H. & Keirse, M. J. An evaluation of pain and “fitness” during labor and its acceptability to women. Birth 

(Berkeley, Calif.) 32, 122–128. https:// doi. org/ 10. 1111/j. 0730- 7659. 2005. 00355.x (2005).
 2. Jones, L. E., Whitburn, L. Y., Davey, M. A. & Small, R. Assessment of pain associated with childbirth: Women’s perspectives, 

preferences and solutions. Midwifery 31, 708–712. https:// doi. org/ 10. 1016/j. midw. 2015. 03. 012 (2015).
 3. Carvalho, B. & Mhyre, J. M. Moving beyond the 0–10 scale for labor pain measurement. Anesth. Analg. 123, 1351–1353. https:// 

doi. org/ 10. 1213/ ane. 00000 00000 001641 (2016).
 4. Abalos, E., Sguassero, Y. & Gyte, G. M. Paracetamol/acetaminophen (single administration) for perineal pain in the early post-

partum period. Cochrane Database Syst. Rev. 1, CD008407. https:// doi. org/ 10. 1002/ 14651 858. CD008 407. pub3 (2021).
 5. Dencker, A. et al. Causes and outcomes in studies of fear of childbirth: A systematic review. Women Birth J. Aust. Coll. Midwives 

32, 99–111. https:// doi. org/ 10. 1016/j. wombi. 2018. 07. 004 (2019).
 6. Demirsoy, N., Öztürk, H. & Ergün Acar, N. A cross-sectional study: Patient privacy according to doctors and nurses. Nurs. Sci. Q. 

34, 114–122 https:// doi. org/ 10. 1177/ 08943 18420 987171 (2021).
 7. Saccò, M. et al. The relationship between blood pressure and pain. J. Clin. Hypertens. (Greenwich, Conn.) 15, 600–605. https:// doi. 

org/ 10. 1111/ jch. 12145 (2013).
 8. Nanji, J. A. & Carvalho, B. Pain management during labor and vaginal birth. Best Pract. Res. Clin. Obstet. Gynaecol. 67, 100–112. 

https:// doi. org/ 10. 1016/j. bpobg yn. 2020. 03. 002 (2020).
 9. Smith, A., Laflamme, E. & Komanecky, C. Pain management in labor. Am. Fam. Phys. 103, 355–364 (2021).
 10. Koyyalamudi, V. et al. New labor pain treatment options. Curr. Pain Headache Rep. 20, 11. https:// doi. org/ 10. 1007/ s11916- 016- 

0543-2 (2016).
 11. Hu, Y., Lu, H., Huang, J. & Zang, Y. Efficacy and safety of non-pharmacological interventions for labour pain management: A 

systematic review and Bayesian network meta-analysis. J. Clin. Nurs. 30, 3398–3414. https:// doi. org/ 10. 1111/ jocn. 15865 (2021).
 12. Santiváñez-Acosta, R., Tapia-López, E. L. N. & Santero, M. Music therapy in pain and anxiety management during labor: A sys-

tematic review and meta-analysis. Medicina (Kaunas, Lithuania) https:// doi. org/ 10. 3390/ medic ina56 100526 (2020).
 13. Smith, C. A. et al. Massage, reflexology and other manual methods for pain management in labour. Cochrane Database Syst. Rev. 

3, CD009290. https:// doi. org/ 10. 1002/ 14651 858. CD009 290. pub3 (2018).
 14. Wu, Q., Liu, Z., Pang, X. & Cheng, L. Efficacy of five-element music interventions in perinatal mental health and labor pain: A 

meta-analysis. Complement. Ther. Clin. Pract. 40, 101217. https:// doi. org/ 10. 1016/j. ctcp. 2020. 101217 (2020).
 15. Akköz Çevik, S. & Karaduman, S. The effect of sacral massage on labor pain and anxiety: A randomized controlled trial. Jpn. J. 

Nurs. Sci. JJNS 17, e12272. https:// doi. org/ 10. 1111/ jjns. 12272 (2020).
 16. Baljon, K. J., Romli, M. H., Ismail, A. H., Khuan, L. & Chew, B. H. Effectiveness of breathing exercises, foot reflexology and back 

massage (BRM) on labour pain, anxiety, duration, satisfaction, stress hormones and newborn outcomes among primigravidae 
during the first stage of labour in Saudi Arabia: A study protocol for a randomised controlled trial. 10, e033844 https:// doi. org/ 
10. 1136/ bmjop en- 2019- 033844 (2020).

 17. Schlaeger, J. M. et al. Acupuncture and acupressure in labor. J. Midwifery Women’s Health 62, 12–28. https:// doi. org/ 10. 1111/ jmwh. 
12545 (2017).

 18. Smith, C. A. et al. Acupuncture or acupressure for pain management during labour. Cochrane Database Syst Rev 2, Cd009232, 
doi:https:// doi. org/ 10. 1002/ 14651 858. CD009 232. pub2 (2020).

 19. Smith, C. A. et al. Relaxation techniques for pain management in labour. Cochrane Database Syst Rev 3, Cd009514, doi:https:// 
doi. org/ 10. 1002/ 14651 858. CD009 514. pub2 (2018).

 20. Akköz Çevik, S. & Incedal, I. The effect of reflexology on labor pain, anxiety, labor duration, and birth satisfaction in primiparous 
pregnant women: A randomized controlled trial. Health Care Women Int. 42, 710–725. https:// doi. org/ 10. 1080/ 07399 332. 2020. 
18000 14 (2021).

 21. Levy, I. et al. The effectiveness of foot reflexology in reducing anxiety and duration of labor in primiparas: An open-label rand-
omized controlled trial. Complem. Ther. Clin. Pract. 38, 101085. https:// doi. org/ 10. 1016/j. ctcp. 2019. 101085 (2020).

 22. Jameei-Moghaddam, M., Goljaryan, S., Mohammad Alizadeh Charandabi, S., Taghavi, S. & Mirghafourvand, M. Effect of plantar 
reflexology on labor pain and childbirth experience: A randomized controlled clinical trial. J. Obstet. Gynaecol. Res. 47, 2082–2092. 
https:// doi. org/ 10. 1111/ jog. 14755 (2021).

 23. Dolatian, M., Hasanpour, A., Montazeri, S., Heshmat, R. & Alavi Majd, H. The effect of reflexology on pain intensity and duration 
of labor on primiparas. Iranian Red Crescent Med. J. 13, 475–479 (2011).

 24. Degirmen, N., Ozerdogan, N., Sayiner, D., Kosgeroglu, N. & Ayranci, U. Effectiveness of foot and hand massage in postcesarean 
pain control in a group of Turkish pregnant women. Appl. Nurs. Res. 23, 153–158. https:// doi. org/ 10. 1016/j. apnr. 2008. 08. 001 
(2010).

 25. Saatsaz, S., Rezaei, R., Alipour, A. & Beheshti, Z. Massage as adjuvant therapy in the management of post-cesarean pain and anxi-
ety: A randomized clinical trial. Complement. Ther. Clin. Pract. 24, 92–98. https:// doi. org/ 10. 1016/j. ctcp. 2016. 05. 014 (2016).

 26. Page, M. J. et al. The PRISMA 2020 statement: An updated guideline for reporting systematic reviews. BMJ (Clin. Res. ed.) 372, 
n71 https:// doi. org/ 10. 1136/ bmj. n71 (2021).

 27. Page, M. J. et al. PRISMA 2020 explanation and elaboration: Updated guidance and exemplars for reporting systematic reviews. 
BMJ (Clin. Res. ed.) 372, n160 https:// doi. org/ 10. 1136/ bmj. n160 (2021).

 28. Schardt, C., Adams, M. B., Owens, T., Keitz, S. & Fontelo, P. Utilization of the PICO framework to improve searching PubMed for 
clinical questions. BMC Med. Inform. Decis. Mak. 7, 16. https:// doi. org/ 10. 1186/ 1472- 6947-7- 16 (2007).

 29. Cashin, A. G. & McAuley, J. H. Clinimetrics: Physiotherapy Evidence Database (PEDro) scale. J. Physiother. 66, 59. https:// doi. 
org/ 10. 1016/j. jphys. 2019. 08. 005 (2020).

 30. Sterne, J. A. C. et al. RoB 2: A revised tool for assessing risk of bias in randomised trials. BMJ (Clin. Res. ed.) 366, 4898 https:// doi. 
org/ 10. 1136/ bmj. l4898 (2019).

https://doi.org/10.1111/j.0730-7659.2005.00355.x
https://doi.org/10.1016/j.midw.2015.03.012
https://doi.org/10.1213/ane.0000000000001641
https://doi.org/10.1213/ane.0000000000001641
https://doi.org/10.1002/14651858.CD008407.pub3
https://doi.org/10.1016/j.wombi.2018.07.004
https://doi.org/10.1177/0894318420987171
https://doi.org/10.1111/jch.12145
https://doi.org/10.1111/jch.12145
https://doi.org/10.1016/j.bpobgyn.2020.03.002
https://doi.org/10.1007/s11916-016-0543-2
https://doi.org/10.1007/s11916-016-0543-2
https://doi.org/10.1111/jocn.15865
https://doi.org/10.3390/medicina56100526
https://doi.org/10.1002/14651858.CD009290.pub3
https://doi.org/10.1016/j.ctcp.2020.101217
https://doi.org/10.1111/jjns.12272
https://doi.org/10.1136/bmjopen-2019-033844
https://doi.org/10.1136/bmjopen-2019-033844
https://doi.org/10.1111/jmwh.12545
https://doi.org/10.1111/jmwh.12545
https://doi.org/10.1002/14651858.CD009232.pub2
https://doi.org/10.1002/14651858.CD009514.pub2
https://doi.org/10.1002/14651858.CD009514.pub2
https://doi.org/10.1080/07399332.2020.1800014
https://doi.org/10.1080/07399332.2020.1800014
https://doi.org/10.1016/j.ctcp.2019.101085
https://doi.org/10.1111/jog.14755
https://doi.org/10.1016/j.apnr.2008.08.001
https://doi.org/10.1016/j.ctcp.2016.05.014
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1136/bmj.n160
https://doi.org/10.1186/1472-6947-7-16
https://doi.org/10.1016/j.jphys.2019.08.005
https://doi.org/10.1016/j.jphys.2019.08.005
https://doi.org/10.1136/bmj.l4898
https://doi.org/10.1136/bmj.l4898


12

Vol:.(1234567890)

Scientific Reports |         (2024) 14:1012  | https://doi.org/10.1038/s41598-023-51107-y

www.nature.com/scientificreports/

 31. Atkins, D. et al. Grading quality of evidence and strength of recommendations. BMJ (Clin. Res. ed.) 328, 1490 https:// doi. org/ 10. 
1136/ bmj. 328. 7454. 1490 (2004).

 32. Moghimi-Hanjani, S., Mehdizadeh-Tourzani, Z. & Shoghi, M. The effect of foot reflexology on anxiety, pain, and outcomes of the 
labor in primigravida women. Acta Med. Iran. 53, 507–511 (2015).

 33. Kaplan, E. & Çevik, S. The effect of guided imagery and reflexology on pain intensity, duration of labor and birth satisfaction in 
primiparas: Randomized controlled trial. Health Care Women Int. 42, 691–709. https:// doi. org/ 10. 1080/ 07399 332. 2021. 18804 11 
(2021).

 34. Navaee, M., Khayat, S. & Abed, Z. G. Effect of pre-cesarean foot reflexology massage on anxiety of primiparous women. J. Comple-
ment. Integr. Med. https:// doi. org/ 10. 1515/ jcim- 2019- 0229 (2020).

 35. Sharifi, N. et al. A randomized clinical trial on the effect of foot reflexology performed in the fourth stage of labor on uterine 
afterpain. BMC Pregnancy Childbirth 22, 57. https:// doi. org/ 10. 1186/ s12884- 022- 04376-w (2022).

 36. Peng, G. Z. et al. Effect of sole massage and feet bathing with traditional Chinese medicine on postpartum recovery of women 
after cesarean section. J. Nurs. Sci. 23, 112 (2008).

 37. Peng, G. Z. et al. Study for the effect of recovery for puerperium women treated Chinese native medicine foot bath combined with 
full foot bottom massage. J. Nurs. Educ. 22, 36 (2007).

 38. Icke, S. & Genc, R. Effect of foot massages on postpartum comfort and pain level of mothers after vaginal delivery: A randomized 
trial. Holist. Nurs. Pract. 35, 140–149. https:// doi. org/ 10. 1097/ hnp. 00000 00000 000441 (2021).

 39. Holdcroft, A., Snidvongs, S., Cason, A., Doré, C. J. & Berkley, K. J. Pain and uterine contractions during breast feeding in the 
immediate post-partum period increase with parity. Pain 104, 589–596. https:// doi. org/ 10. 1016/ s0304- 3959(03) 00116-7 (2003).

 40. François, A. et al. A brainstem-spinal cord inhibitory circuit for mechanical pain modulation by GABA and enkephalins. Neuron 
93, 822-839.e826. https:// doi. org/ 10. 1016/j. neuron. 2017. 01. 008 (2017).

 41. Baljon, K., Romli, M. H., Ismail, A. H., Khuan, L. & Chew, B. H. Effectiveness of breathing exercises, foot reflexology and massage 
(BRM) on maternal and newborn outcomes among primigravidae in Saudi Arabia: A randomized controlled trial. Int. J. Women’s 
Health 14, 279–295. https:// doi. org/ 10. 2147/ ijwh. S3479 71 (2022).

 42. Şanli, Y. & Güngör Satilmiş, I. Effect of foot massage on labor pain in parturient women. Altern. Ther. Health Med. 29, 82–88 (2023).
 43. YılarErkek, Z. & Aktas, S. The effect of foot reflexology on the anxiety levels of women in labor. J. Altern. Complem. Med. (New 

York, NY) 24, 352–360. https:// doi. org/ 10. 1089/ acm. 2017. 0263 (2018).
 44. Mohan, M. & Varghese, L. Effect of foot reflexology on reduction of labour pain among primigravida mothers. Int. J. Ther. Massage 

Bodywork 14, 21–29 (2021).

Acknowledgements
This study is supported by the National Natural Science Foundation of China (grant numbers 82060420) and the 
Natural Science Foundation of Jiangxi Province, China (grant numbers 20212BAB206004). The funders have no 
role in study design, data collection or analysis, preparation of the manuscript, or the decision to publish. The 
contents of this publication are solely the responsibility of authors and do not necessarily represent the official 
views of the funding sources.

Author contributions
J.M.Y.: conceptualization and roles/writing—original draft; Z.Q.L. and H.Y.: data curation and methodology; 
Y.L.W. and Y.L.: software and visualization; Y.B.Z. and Y.L.: supervision and writing—review & editing; M.Y.W.: 
funding acquisition and validation.

Competing interests 
The authors declare no competing interests.

Additional information
Supplementary Information The online version contains supplementary material available at https:// doi. org/ 
10. 1038/ s41598- 023- 51107-y.

Correspondence and requests for materials should be addressed to M.W.

Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

Open Access  This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or 

format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the 
Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from 
the copyright holder. To view a copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

© The Author(s) 2024

https://doi.org/10.1136/bmj.328.7454.1490
https://doi.org/10.1136/bmj.328.7454.1490
https://doi.org/10.1080/07399332.2021.1880411
https://doi.org/10.1515/jcim-2019-0229
https://doi.org/10.1186/s12884-022-04376-w
https://doi.org/10.1097/hnp.0000000000000441
https://doi.org/10.1016/s0304-3959(03)00116-7
https://doi.org/10.1016/j.neuron.2017.01.008
https://doi.org/10.2147/ijwh.S347971
https://doi.org/10.1089/acm.2017.0263
https://doi.org/10.1038/s41598-023-51107-y
https://doi.org/10.1038/s41598-023-51107-y
www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/

	Effects of foot reflexology massage on pregnant women: a systematic review and meta-analysis of randomized controlled studies
	Material and methods
	Search strategies
	Study selection
	Data extraction
	Quality assessment of included studies
	Risk of bias
	Grading of evidence quality
	Data synthesis and statistical analyses

	Results
	Study selection
	Study characteristics
	Methodological quality of included studies
	Risk of bias
	Quality of evidence
	Effect of foot reflexology massage on primary outcomes
	Effect of foot reflexology massage on secondary outcomes
	Subgroup analyses
	sensitivity analyses
	Publication bias

	Discussion
	Principal findings
	Interpretation
	Strengths and limitations
	Clinical implications
	Research implications

	Conclusion
	References
	Acknowledgements


