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ORIGINAL ARTICLE

Effect of applying reflexology massage on nitroglycerin-induced
migraine-type headache: A placebo-controlled clinical trial

Nitrogliserine bagli migren tipi bas agrisi (izerine refleksoloji masajinin etkisi:
Plasebo kontrollti bir klinik calisma

Nima IMANi, Shams Aldin SHAMS, Moloud RADFAR, Haleh GHAVAMIi, Hamid Reza KHALKHALI

Summary

Objectives: Nitroglycerin (NTG)-induced migraine-type headache is the most prominent side effect of nitrate therapy. There-
fore, the aim of this study was to clarify the effectiveness of reflexology massage on intravenous NTG-induced headache in
coronary care unit (CCU) inpatients.

Methods: This was a randomized clinical trial. The study sample included 75 patients that were randomly divided into three
groups: control, intervention, and placebo groups. The intensity of baseline headache in patients who received NTG was mea-
sured by the numeric rating scale for pain (NRS Pain). Patients in the intervention group received reflexology massage two times
for 20 min (at 3-h interval), wherein the upper part of patient’s both foot thumbs, which is the reflection point of the head, was
massaged. In the placebo group, an unspecified point on the foot (heel), which was not related to the head, was massaged.
Patients in the control group did not receive any massage.

Results: No baseline differences existed among the three groups for the mean pain scale score (p=0.66) before the study; but
the difference between the groups after the application was statistically significant (p=0.000).

Conclusion: Reflexology massage can reduce the intensity of NTG-induced headache.

Keywords: Migraine; nitroglycerin-induced headache; reflexology massage.

Ozet

Amag: Nitrogliserin (NTG) ile olusan migren tipi bas agrisi, nitrat tedavisinin en belirgin yan etkisidir. Bu nedenle, bu ¢alisma-
nin amaci, koroner yogun bakim Unitesinde tedavi géren hastalarda refleksoloji masajinin, intravendz nitrogliserine bagl bas
agnisi Uzerine etkisini arastirmaktir.

Gereg ve Yontem: Bu calisma randomize bir klinik arastirmadir. Calisma 6rnekleri rastgele yontemi ile ti¢ gruba ayrildi ve 75
hasta; kontrol grubunu, plasebo grubunu ve miidahale grubunu olusturdu.Nitrogliserin alan hastalarda bag agrisi yogunlugu
Agriicin Sayisal Degerlendirme Olcegi (NRS) ile dlciildii. Miidahale grubundaki hastalara 20 dakika boyunca iki kez refleksoloji
masaji yapildi. (ikinci masaj, birinciden 3 saat sonra yapildL.), ayak basparmaginin st kismi basin refleksoloji noktasi olarak
belirlenmis bunun icin refleksoloji masaji grubunda hastalarin her iki ayak bas parmaklarinin ust kismina masaj uygulandi. Pla-
sebo grubunda bas agrisi ile iliskili olmayan bir noktaya (ayak topuguna) masaj yapildi. Kontrol grubundaki hastalara herhangi
bir masaj yapiimadi.

Bulgular: Calisma 6ncesi agri skalasi ortalamalari agisindan {i¢ grup arasinda baslangic farki yoktu (p=0.66); ancak uygulama
sonrasi gruplar arasindaki fark istatistiksel olarak yiiksekti (p=0.000).

Sonug: Refleksoloji masaji, nitrogliserine bagl bas agrisinin yogunlugunu azaltabilir.

Anahtar sozclkler: Migren; nitrogliserine bagl bas agrisi; refleksoloji masaj.

Introduction - 7 - 7 mental effect on the quality of life.*) NTG-induced
Organic nitrates, such as nitroglycerin (NTG), are still headache may be associated with vasodilation of the
widely used for the treatment of acute and chronic cerebral arteries due to direct activation of the nitric
angina and congestive heart failure.”” NTG-induced oxide-cyclic guanosine monophosphate pathway.
headache is the most prominent side effect of nitrate Nitrate-induced severe headache occurs in over 80%
therapy in patients with chest pain and has a detri- of patients. Indeed, approximately 10% of patients
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cannot tolerate nitrate therapies due to unbearable
headache.”

Reflexology is considered to be a type of comple-
mentary and alternative medicine (CAM). CAM
refers to treatments used either as an adjunct to or
instead of conventional medical care. The House of
Lords Select Committee for Science and Technology
has placed reflexology in group two, categorized as
therapies used mostly to complement conventional
medicine. Its popularity has increased in recent years
because people are seeking more holistic ways to
maintain good health and improve their well-being.
6.71 Reflexology is categorized as a system based on
the massage of the feet which purports to have in-
visible lines connected vertically throughout the
body to all organs, and that each organ has a cor-
responding place on the foot. Reflexology incorpo-
rates the use of specific pressure techniques to the
feet, hands, or ears. It is one of the complementary
therapies, which has been more commonly used in
healthcare.®

Accordingly, this study evaluated the effectiveness
of reflexology massage on intravenous NTG-induced
headache in coronary care unit (CCU) inpatients.
We hypothesized that reflexology massage reduces
NTG-induced headache intensity.

Material and Methods

Research setting and sample

This was a randomized clinical trial study, and
its Iranian Registry of Clinical Trials (IRCT) code
is IRCT2015042922010N1. The study subjects in-
cluded 75 males who were admitted in CCU of Ur-
mia University of Medical Sciences, Urmia, Iran. The
subjects were randomly divided into three groups:
control, intervention, and placebo groups. We used
a random numbers table to assign the participants
who met all the criteria into the intervention, con-
trol, or placebo group in equal numbers.

Details of power calculations and sample size

As there is no study on the effects of reflexology
massage on migraine-type headache in CCU inpa-
tients, the appropriate information was not available
to calculate it. However, in the study on the effect of
foot reflexology on sternotomy pain after coronary
artery bypass graft surgery,” the mean intensity of
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pain after reflexology massage was 3.34+1.5 in the
intervention group and 5%1.9 in the control group.
Our sample size was calculated using the following
formula:

(Sl2 + 522)2(21_% + Zl_/;’)2

(x1 - x2)

(1/96+0/84)?(1/5°4+1/9%)
(5-3/34)?

Finally, we recruited 25 patients in each group for
achieving 90% power to detect a difference in the
intensity of headache at a level of 0.05. Thus, we reg-
istered a total of 75 patients (25 for each group).

Patient inclusion criteria

CCU male inpatients on intravenous NTG, having full
consciousness, not having any problems in their feet
(especially in the fingers), not having any movement
disorders, not received any reflexology massage to
date, not using any neuromuscular blocking drug,
and not consuming alcohol, opioids, or analgesics
were included. Patients willing to and able to partic-
ipate in reflexology massage were included. Further-
more, they were adult (age, 19-49 years) and were
able to express their headache intensity based on
the numeric rating scale for pain (NRS Pain).

Patient exclusion criteria

Patients with diabetes (as diabetic neuropathy can
led to bias in this study), those with physical/psychi-
atric impairment that would seriously impair their
physical mobility, those who were suffering from
severe diseases affecting their health (e.g., arthritis
and multiple sclerosis), those who were unable to
continue to participate in this study due to other
reasons, and those with head trauma, migraine, or
allergy to NTG were excluded.

Data collection and measures

The data were obtained from the patient informa-
tion form (a researcher-made form) and NRS Pain.
The NRS is a measure of pain intensity in adults.
Although various iterations exist, the most com-
monly used is the 11-item NRS. It is a segmented
numeric version of the visual analog scale (VAS) in
which a respondent selects a whole number (0-10)



that best reflects the intensity of his/her pain. Itis an-
chored by terms describing pain severity. NRS Pain is
a single 11-point numeric scale, with 0 representing
no pain and 10 representing severe pain (“as bad as
you can imagine” and “worst pain imaginable”).l"%

All the patients were asked to complete the patient
information questionnaire before the intervention.
NRS was administered three times: just before the in-
tervention and two times after the reflexology mas-
sage in the intervention group.

Ethical considerations and procedures

The study was approved by the Urmia University of
Medical Sciences Ethics Committee (Ethical code
of this study is IR.UMSU.REC 1394028). Participants
were informed of the study, and consents were ob-
tained. Also, the researcher had received a reflexol-
ogy certification from an international reflexology
academy before this study.

Initially, a total of 75males (according to the inclusion
and exclusion criteria of the study) were randomized
into three groups: the reflexology massage, placebo,
and control groups. For randomization in this study,
an independent researcher prepared random alloca-
tion cards using computer-generated random num-
bers. The allocator kept the original random alloca-
tion sequences at an inaccessible place and worked
with a copy. Instead of the letters A, B, and C, he used
the codes |, P, and C (I for intervention, P for placebo,
and Cfor control) to avoid further confusion. He then
continued randomization until 25 samples were allo-
cated to each group of the study.

The patients in the placebo group received an in-
effective massage (not reflexology massage) by the
researcher to avoid any bias in the research related
to researcher attendance at the study environment.
Patients in the control group did not receive any
massage. Patients in the reflexology massage group
received the following manipulations: first, their feet
were cleaned with a wet towel. Then, foot reflexol-
ogy massage based on the Ingham method of reflex-
ology was applied by the researcher. The patients’
heel was held with the left hand by the researcher,
and reflexology massage was given on points known
as brain points (upper part of the thumb) for 10 min
on each foot. The researcher applied continuous and
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uniform pressure in the upper part of the thumb of
the patients’ foot using his right hand thumb.

In the placebo group, all the above procedures were
performed, but instead of patients’ thumb of the
foot, an unspecified point on the foot (heel), which
is not related to the head, was pressured by the re-
searcher.

As reflexology massage is a process for achieving
better outcomes, it has to be repeated. Therefore, for
better results in headache management, the second
intervention was performed 3 h after the first inter-
vention, and the massage was repeated again in the
same way mentioned above for both the reflexology
and placebo groups.

The data were obtained from the patient informa-
tion form and NRS Pain which was completed three
times, just before the intervention and two times af-
ter the intervention in all the groups. The data were
calculated and analyzed.

Statistical procedures

The Statistical Package for Social Sciences (SPSS) soft-
ware, version 21, was used for statistical analysis. The
numbers are shown as percentage and average for
identifying characteristics of patients. The chi-square,
one-way ANOVA, and repeated measurement tests
were used for evaluating the statistical significance in
the sociodemographic data, medical characteristics,
and headache intensity in the three groups before the
study and two times after the intervention. Results
were accepted at the confidence interval of 95% and
statistical significance level of p<0.05.

Results

Demographic or medical characteristics

Patients included in the study were compared for
variables, such as age, marital status, education level,
employment status, smoking, and chronic headache
that might affect the results of the research. No base-
line differences existed between the three groups
for either demographic or medical characteristics
(p>0.05, Table1).

Headache intensity

Headache intensity was statistically similar (p=0.66)
between the three groups just before the inter-

JULY 2018



Effect of applying reflexology massage on nitroglycerin-induced migraine-type headache: A placebo-controlled clinical trial

Table 1. Sociodemographic and medical characteristics of the groups (n=75)

Reflexology massage (n=25)

Placebo (n=25) Control (n=25)

Characteristics n % n % n %
F=0.01
df1=2
df2=72
p=0.98
Age (Mean +SD) 62+1.2 62.6+1.2 62.1£1.2
Marital status
Single 3 12 5 20 3 12 X?=0.85
df=2
p=0.68
Married 22 88 20 80 22 88
Level of education
Illiterate 6 24 5 20 6 24 X?=0.66
High school 16 64 15 60 15 60 df=4
University 3 12 5 20 4 16 p=0.95
Working Status
Goverment 11 44 10 40 10 40
employee X>=1.16
Retired 4 16 12 5 20 df=6
Workless 4 16 20 3 12 p=0.97
Private sector employee 6 24 28 7 28
Smoking history
Yes 11 44 32 10 40 X?=0.78
No 14 56 17 68 15 60 df=2
p=0.67
History of chronic headache
Yes 1 4 2 8 1 4 X?=0.52
No 24 926 23 92 24 96 df=2
p=0.76

F=F test in the analysis of variance (ANOVA); d.f=degree of freedom; X’=Chi-square test.

vention (after receiving intravenous NTG; Table 2),
but the differences were statistically significant af-
ter the intervention (p=0.000; Table 4). The results
showed reduced intensity of headache in the reflex-
ology massage group comparted with the two other
groups after the intervention (Tables 3 and 4).

In Table 4 (on the intensity of headache), three ef-
fects have been tested:

A. Interaction between time and intervention:

The statistical test indicated that the interaction
between time and intervention from the first to
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second intervention was significant on the mean of
headache intensity (p=0.000), and pain intensity de-
creased with time.

B. Main effect of time: There was a statistically sig-
nificant difference in the mean of headache intensity
at different times (p=0.000).

C. Main effect of intervention: The main purpose
of this research was to investigate this effect. ANOVA
results showed that the mean headache intensity in
the first to second intervention significantly differed
between the reflexology massage, placebo, and con-
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Table 2. Comparison of mean and standard deviation of headache intensity in each of the studied groups just before the
intervention (after intravenous NTG injection)

Headache intensity Reflexology Placebo Group Control Group One-way ANOVA
Massage Group (Mean £SD) (MeanzSD) Results
(MeanzSD)
Just before the intervention 7.2+£1.7 7£1.4 6.8£1.5 F=0.41
df1=2
df2=72
p=0.66

F=F test in the analysis of variance (ANOVA); d.f = degree of freedom.

Table 3. Comparison of mean and standard deviation of headache intensity in each of the studied groups in the first,
second, and third measurements

Group Mean and standard deviation of headache intensity
First measurement Second measurement Third measurement

(before the intervention) (first time after intervention) (second time after intervention)
Reflexology 7.2+1.7 5+1.4 3+1.2
Placebo 7t1.4 6.6+£1.3 6.4+1.2
Control 6.8+1.5 7.4+1.1 7.2+1.5
Table 4. Analysis of measured headache intensity
Headache intensity Total squared Degree of Average F P Partial

error freedom squared error Eta Squared

Main effect of time 80.88 2 40.44 28.92 0.001 0.287
Interaction of time with 149.11 4 37.27 26.66 0.000 0.425
reflexology intervention
Component of time 201.33 144 1.39
effect error
Main effect of intervention 58.74 2 29.37 27.5 0.001 0.423
Component of intervention 76.88 72 1.068 =

effect error

F=F test in the analysis of variance (ANOVA).

trol groups (p=0.000), indicating that reflexology mas-
sage was effective in reducing headache intensity.

Discussion

This randomized controlled trial study was planned
to clarify the effectiveness of reflexology massage
on intravenous NTG-induced headache in CCU male
inpatients. Our study findings supported our priori
hypothesis that reflexology massage reduces NTG-
induced headache intensity.

Numerous studies have indicated that reflexology
massage can improve physical functioning, quality
of life, and disease-related symptoms, such as back
pain, seizure frequency, fatigue, anxiety, nausea,
vomiting, and retching.” 119

In our study, headache intensity after receiving in-
travenous NTG was statistically similar between the
three groups before the reflexology intervention,
but the differences were statistically significant after
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the intervention. The results showed reduced inten-
sity of headache in the reflexology massage group
compared with the other two groups after the reflex-
ology intervention. Headache intensity in the reflex-
ology group was decreased to 5+1.4 at the first mea-
surement and to 3+1.2 at the second measurement
from the baseline score of 7.2+1.7. The headache in-
tensity in the control group was 6.8+1.5 at baseline
and increased to 7.4%1.1 at the first measurement
and 7.2+1.5 at the second measurement. On the
other hand, headache intensity in the placebo group
was 7+1.4 at baseline, 6.6+1.3 at the first measure-
ment, and 6.4+1.2 at the second measurement.

Similar to our study, as a nonpharmacological treat-
ment for headache, NICE has published guidelines
regarding the use of vagus nerve stimulation for the
management of cluster headache and migraine in
March 2016. The aim was to stimulate the cervical
branch of the vagus nerve to relieve pain and reduce
the frequency of attacks of migraine and cluster
headache. A handheld device is used, and two stimu-
lators are placed in front of the sternocleidomastoid
muscle over the carotid artery. The patient is able to
control the stimulation strength and should increase
it slowly until he feels muscle contractions under the
skin and continue stimulation for approximately 90s.
It has been found to be effective in treating acute at-
tacks and as prophylaxis between attacks.?”

Furthermore, our study was consistent with the re-
search carried out by Launsg et al.?"’ on the appli-
cation of reflexology massage for headache in 220
patients with migraine and/or tension headache
from 1993 to 1994 to evaluate which patients with
headache underwent a course of reflexology mas-
sage, why patients sought reflexology massage,
what were the previous experiences of patients on
medications for headache, and whether patients
achieved favorable outcomes from reflexology mas-
sage. Their results showed that at 3-month follow-
up, 81% of patients reported that they benefited
from reflexology massage or that their headache
problems were cured. Also, 19% of those who had
formerly taken drugs to manage their headaches
were able to discontinue the drugs following re-
flexology massage. The study concluded that reflex-
ology massage results in the improvement of the
general well-being, energy level, ability to interpret
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their own body signals, and ability to understand the
reasons for headache.

Limitations
It is important to note the limitations of this study,
such as relatively small sample size.

Conclusion

This study showed that CCU male inpatients with
intravenous NTG-induced migraine-type headache
may show reduction in their headache intensity by
participating in reflexology massage programs. Fur-
thermore, this simple, effective, comfortable, and
low-cost program may be used for other types of mi-
graine. Additional research in reflexology massage
along with natural aromatherapy may be beneficial.
The results of this study may contribute to the grow-
ing knowledge which will support the feasibility and
effectiveness of reflexology massage as a nonphar-
macological option for enhancing headache man-
agement in patients.

Conflict-of-interest issues regarding the authorship or
article: None declared.
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