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Abstract
Primary dysmenorrhea is one of the most prevalent debilitating problems in reproductive ages.
This study aimed to compare the effects of reflexology and massage therapy on pain intensity,
pain duration, and anxiety level resulting from primary dysmenorrhea. This controlled clinical
trial was conducted on 102 students with primary dysmenorrhea. The samples were randomly
divided into reflexology, massage, and control groups. In the first group, reflexology was done
20 min per day for 10 days. Besides, the second group received massage with lavender essence.
The interventions were done in both groups for 2 consecutive menstrual cycles. The participants’ pain intensity was measured using Visual Analog Scale (VAS) and their anxiety level was
evaluated by Spielberger’s questionnaire. Pain duration was assessed, as well. The measurements were performed before and at the end of the second and third menstrual cycles. The results showed a significant difference among the three groups regarding pain intensity in the second and third months (P>0.001) and pain reduction was more considerable in the massage
group. Also, a significant difference was observed among the three groups concerning the mean
of pain duration in the second and third months (P=0.01). However, the three groups were not
significantly different with respect to the mean anxiety levels. Yet, within-group comparisons
revealed a significant reduction in anxiety level in the massage group (P=0.017). Based on the
study findings, it seems that both reflexology and massage therapy were effective in the reduction of some symptoms of dysmenorrhea.
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Introduction
Despite different pain control methods, dysmenorrhea is
still one of the health care challenges [1]. Dysmenorrhea
refers to cramping pain in the lower abdomen which is
reflected to the lower and upper parts of the waist [2].
These cramps result from increased level of prostaglandin
F2α and cause ischemia and pain [3]. The prevalence of
primary dysmenorrhea has been reported to be 7.1-97%
[4]. Primary dysmenorrhea can considerably reduce
women’s quality of life. The treatments used for dysmenorrhea include pharmacological and complementary
medicine [5]. Anti-inflammatory drugs are the first therapeutic line for primary dysmenorrhea; however, they
might be accompanied by some undesirable side effects,
such as dyspepsia, headache, and drowsiness [6]. Due to
the temporary effect of pharmacological methods and
problems, such as pharmaceutical dependence and unnecessary costs, tendency to use non-pharmacological methods has been expanded [7]. Complementary treatments
include essential fatty acids, acupuncture, and herbs [8],
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reflexology [9], and massage therapy [10]. Massage includes regular and rhythmic movements which are uniformly applied on soft body tissues [11]. Massage is usually done by aromatic oils [12] and its useful effects include anti-inflammatory effects, sleep improvement, reduced muscle cramping, and stress and pain alleviation
[13]. Lavender is one of the aromatic oil extracts which is
used in massage therapy [14]. Reflexology is a nonpharmacological method from the manual treatment
group [15]. It is a special type of foot and hand massage.
It is believed that there are some areas in hands and feet
which are related to glands, organs, and other body parts
[16]. The most important theory about the effect of this
method is connection between hands and feet, and other
body parts through energy lines or channels. Some studies
have shown that regular reflexology could reduce anxiety,
increase relaxation, and improve health [17]. Considering
the prevalence of primary dysmenorrhea and its undesirable effects, the present study aims to compare the impacts of massage therapy and reflexology on primary
dysmenorrhea.
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Methods
The present controlled clinical trial was performed on 102
students from dormitories of Shiraz University who had
primary dysmenorrhea.
This study lasted for 11 months, from October 2012 to
August 2013. The samples were first selected using a researcher-made questionnaire prepared based on scientific
sources. The first part of this questionnaire included demographic information and the second part contained
some questions about the respondents’ menstrual status.
The inclusion criteria of the study were being nonmedical students, having primary dysmenorrhea with pain
intensity of 5 or above on the Visual Analog Scale( VAS),
not using pharmacological and non- pharmacological
methods for pain alleviation during the study, and lack of
affliction with systemic diseases or genital disorders. On
the other hand, the exclusion criteria were unwillingness
to continue cooperation in the study, using other therapeutic methods during the study, and having sensitivity to
lavender essence. Considering power of 90%, confidence
interval of 95%, effect size prediction of 60%, and loss
rate of 10% and using the following formula, a 102subject sample size was determined for the study (34
subjects in each group):

2φ 2 ks 2
n=
(∂ ) 2
At the beginning of the study, after giving complete explanations about the research, written informed consents
were obtained from the participants. Then, pain intensity
was measured by VAS, which is a 10-cm ruler (0 as the
minimum pain and 10 as the maximum pain), and the individuals meeting the inclusion criteria were entered into
the study. This instrument is standard and its validity and
reliability have been approved in different studies [18].
Pain duration was recorded in hours. Moreover, Spielberger’s questionnaire including 40 questions in state and
trait dimensions was completed by the participants 24 h
after their maximum pain intensity. Spielberger’s test was
used by Agha Mohammadi et al. (2008) in 150 patients
undergoing surgery and its reliability was reported to be
97%. The validity and reliability indexes found in the
study by Agha Mohammadi et al. were the basis of the
present research [19].
The samples were entered into the study using convenience sampling method and were divided into massage,
reflexology, and control groups by permuted block randomization using the table of random numbers.
In the reflexology group, the participants’ beginning of
menstrual cycle was determined and, 10 days prior to
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the due time, massage was done on each foot for 20
min per day (totally 40 min for both feet) on special
dysmenorrhea areas in reflexology, including liver,
spleen, kidneys, hypophysis, and solar plexus
points(Figure 1) [20]. This intervention was performed
for 2 consecutive menstrual cycles. In this group, pain
intensity and anxiety level were measured using VAS
and Spielberger’s questionnaire, respectively before
starting reflexology (first month) and on the first day of
the second and third menstrual cycles. In the massage
group, lavender essence based on olive oil with the purity of 10% was used. Sensitivity of lavender essence
was tested by putting some drops of oil essence on the
skin of the inner part of the arm for 15 min. Since menstrual pain in primary dysmenorrhea occurs some hours
before the beginning of bleeding to 24-48 h after the
beginning of menstrual period, most individuals experience the peaks of these pains on the first day [21].
Therefore, the participants of this group were asked to
contact the researcher during their maximum pain intensity (usually the first day). The researcher first explained
the procedure. Then, the patients lay in supine position
and effleurage massage of the upper areas of symphysis
and umbilicus was done rotationally and clockwise with
lavender essence (each for 15 min). Pain intensity was
measured and recorded immediately after the massage
using VAS.
On the second day of the menstrual cycle, the stages of
the previous day were repeated almost at the same hour
and equally for all the participants. Spielberger’s questionnaire was completed before the first massage and 24 h
after the second one. Massage was repeated for two consecutive menstrual cycles. The control group received no
interventions and their pain intensity, pain duration, and
anxiety level were measured in the first menstrual cycle
and 4 and 8 weeks later (concurrent with the first days of
menstruation in the second and third cycles). To prevent
error, the participants themselves measured pain intensity
and completed Spielberger’s questionnaire.
The study data were entered into the SPSS statistical
software, version 20 and were analyzed using one-way
ANOVA, repeated measures ANOVA, and post-hoc test.
Significance level was set at P<0.05.
Ethical considerations: After receiving the code from
Ethics Committee and permission of the Research
Vice-chancellor of Shiraz University of Medical Sciences, registering the study in Iranian Registry of Clinical Trials under the code IRCT2013022611945N2, and
completing written informed consents at the beginning
of the study, massage and reflexology methods were
explained to the participants and the study was conducted.
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Results
This study was conducted on 102 students living in
dormitories of Shiraz University. The results showed
no significant difference among the three groups regarding age, mean Body Mass Index (BMI), age at
menarche, and duration of menstrual cycles before the
study (Table 1). Also, the three groups were similar
with respect to the mean of pain intensity and duration
before the intervention. However, a statistically significant difference was observed among the three
study groups in terms of pain intensity in the second
and third months (P>0.001) and pain reduction was
more considerable in the massage group (Table 2). In
addition, a significant difference was found among the
three groups concerning the mean of pain duration in
the second and third months (P=0.011) (Table 3).
Nevertheless, the mean levels of anxiety were not significantly different among the three groups. Yet, within-group comparisons revealed a significant reduction
in anxiety level in the massage group (P=0.017) (Table 4).

Figure 1. Reflexologic points

Table 1. The demographic characteristics of the massage, reflexology, and control groups
Demographic characteristics

Age
BMI
Age of Menarche
Interval of Menstrual cycle
Duration of Menstrual cycle

Control
Mean ± SD
21.08±1.21
21.19±2.41
13.29±1.40
25.55±4.26
6.85±1.04

Groups
Reflexology
Mean ± SD
21.32±1.09
20.90±2.71
13.35±1.27
26.11±3.55
6.76±0.88

P-value
Massage
Mean ± SD
20.73±1.08
21.18±2.56
13.32±1.09
25.82±3.45
6.94±1.15

0.103
0.871
0.982
0.630
0.782

Table 2. Comparing the mean scores of pain intensity in the massage, reflexology, and control groups
Pain intensity

First month [before the intervention]
Second month
Third month
P-value

Groups
Control
Mean ± SD

Massage
Mean ± SD

Reflexology
Mean ± SD

P-value

6.61±2.04
6.91±1.94
6.67±1.96
0.598

7.05±1.85
4.26±2.59
3.44±1.86
<0.001

7.00±1.68
4.50±2.79
4.29±2.83
<0.001

0.580
<0.001
<0.001

Table 3. Comparison of the mean duration of pain in the massage, reflexology, and control groups
Duration of pain [hour]

First month [before the intervention]
Second month
Third month
P-value
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Control
Mean ± SD
7.91± 5.24
7.67±5.49
8.35± 6.03
0.562

Groups
Massage
Mean ± SD
9±6.57
5.97±4.96
4.73±3.58
<0.001

P-value
Reflexology
Mean ± SD
8.05±3.74
5.29±3.67
5.02±3.75
<0.001

0.085
0.312
0.011
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Table 4. Comparison of the mean of anxiety level in the massage, reflexology, and control groups
Anxiety level

First month
[before the intervention]
Second month
Third month
P-value

Control
Mean ± SD
95.35±21.16

Groups
Massage
Mean ± SD
101.91±20.37

Reflexology
Mean ± SD
95.35±21.16

96.94 ±23.61
94.08 ± 23.74
0.467

91.94±22.11
91.20±20.22
0.017

96.94±23.61
94.08±23.74
0.104

Discussion
The first goal of this study was to compare the mean of
pain intensity in massage, reflexology, and control
groups. The study results revealed a significant difference
between the massage and reflexology groups and the control group regarding menstrual pain intensity after the
intervention. In the study by Epi et al. (2010), the effect
of massage on dysmenorrhea was investigated among
students. The students received lavender or paraffin massage for 15 min and the oil used in each group was
changed in the third cycle. The results showed that lavender massage was more effective in reduction of dysmenorrhea, but reduced dysmenorrhea was observed in
the paraffin group, as well [22]. These results were similar to those of the present study although massage duration was different in these two studies.
In the research by Kim et al. (2011), dysmenorrhea intensity was measured among nurses. The intervention group
received combined massage of aromatic oils (except for
lavender), the placebo group received massage with almond oil, and no intervention was performed in the control group. The results revealed that anxiety level and pain
intensity reduced more considerably in the aromatic oils
massage group compared to the placebo massage group
[23], which was in line with the findings of the present
study. The main mechanism of massage for pain alleviation is unknown. Yet, the most important theory in this
regard is gate control theory of pain which is based on the
fact that anterior spinal horn cells use special fibers for
passage of each message. According to the axonal diameter and the conduction velocity, nerve fibers can be classified into three types – A, B and C .Pain message slowly
passes through the unsheathed C fibers, while massage
message rapidly passes through sheathed A fibers. These
messages rapidly pass by massage, making pressure messages and thus blocking the pain message gate. The gate
control theory suggests that the signals encounter
‘nerve gates’ at the level of the spinal cord and they
need to get cleared through these gates to reach the
brain. [24]. Massage also improves blood and lymph
flow, reduces stress, and loosens contracted muscles [25].
Aromatic oil essences are absorbed through skin or olfactory system and are accompanied by beneficial effects,
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P-value

0.710
0.522
0.435

such as anti-inflammatory effects, absence of complications, improvement of sleep, and reduction of muscle
cramping, stress, and pain [26]. Valiani et al. (2011) compared the impacts of reflexology and ibuprofen on dysmenorrhea among students. The results showed that sedative effects of reflexology continued even after the end of
intervention in the third cycle [27]. Similarly, Kim et al.
(2002) assessed the effect of reflexology on reduction of
premenstrual syndrome and dysmenorrhea in students and
reported that foot reflexology was effective in recovery of
this syndrome and dysmenorrhea [28]. These results were
consistent with those of the present work.
The second goal of the current study was to compare pain
duration in massage, reflexology, and control groups. The
study results demonstrated that pain duration decreased
more significantly in the massage and reflexology groups.
Ou et al. (2012) used a combination of essential oils (lavender and combination of Salvia officinalis L. and lavender) in form of a cream in one group and a cream with
synthetic fragrances in another. The results indicated a
reduction in pain intensity and duration in the massage
group with essential oils [29].
Hur et al. (2011)conducted a comparative study on the
effects of massage and acetaminophen on dysmenorrhea
and used a compound of aromatic oils. The findings revealed that pain intensity and duration had more considerably decreased in the massage group compared to the
acetaminophen group ,which was in agreement with the
results of the present study. The mechanism of pain duration reduction in the massage group can be considered to
be the same as the mechanism mentioned for pain intensity reduction, because when pain intensity was reduced,
pain duration was affected and reduced, as well [30]. Lee
et al. (2012) also reported a reduction in premenstrual
syndrome and dysmenorrhea and improvement in the
temperature of lower abdomen with reflexology [30],
which was similar to the findings of the present study in
terms of reduction of dysmenorrhea.
The third goal of the current study was to compare the
mean anxiety level in massage, reflexology, and control
groups. According to the results, changes in anxiety
scores were significant only in the massage therapy
Biomed Res- India 2015 Volume 26 Issue 3
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group, and no significant difference was found between
the reflexology and control groups. This was in line with
the results of the research by Kim et al. (2011), indicating
a reduction in anxiety level [23]. Reduced anxiety by
massage is probably due to regulation of emotional response by limbic structures during treatment with massage, improvement of blood and lymph flow, reduction of
stress, and loosening of contracted muscles [32]. Since
stress leads to increased dysmenorrhea via increasing the
stimulation of the sympatic system, reduced stress can be
effective in improvement of dysmenorrhea symptoms
[33-34].
On the other hand, use of aromatherapy oils reduces stress
hormones and increases the secretion of beta-endorphins,
resulting in reduction of anxiety level and thus pain perception [35].
One of the limitations of this study was lack of opportunity for following up the treatment. The study results revealed no relationship between reflexology and reduced
anxiety levels; therefore, further long-term investigations
are required to clarify the relationship. Another study limitation was students’ lack of cooperation in correctly answering a relatively large number of Spielberger’s questionnaire items.
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Conclusion
Considering the results of this study, it seems that aromatherapy massage and reflexology reduced pain intensity and duration of primary dysmenorrhea. Since aromatherapy massage and reflexology are easy, inexpensive, and time-saving methods, they are suitable for reducing primary dysmenorrhea as non-pharmacological
methods. Yet, future long-term studies with larger sample
sizes are suggested to be conducted on the issue.
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