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Abstract

Background: Pain is a common and unavoidable phenomenon in childbirth, and in terms of severity, childbirth pain is among the
most severe pains in human.
Objectives: The current study aimed at investigating the effect of localized heat and cold therapy on pain intensity, duration of
phases of labor, and birth outcomes among primiparous females. Satisfaction was also compared in the two intervention groups.
Methods: The current randomized, controlled trial was conducted on 120 primiparous females in three groups (heat/ cold therapy,
and control) from September 2015 to January 2016. Intensity of pain, duration of phases of labor, and birth outcomes were mea-
sured before and after intervention in the three groups. Satisfaction with localized heat and cold therapy was compared in the two
intervention groups. No intervention was conducted in the control group. Data were analyzed using the Fisher exact, Chi-square,
the Kruskal-Wallis, and ANOVA tests with SPSS version 19.
Results: After intervention, statistically significant difference was found in the average pain severity respectively among the heat
therapy, cold therapy, and control groups in dilations of 5 - 6 cm (3.25 ± 0.91, 3.57 ± 1.14, 4.00 ± 1.37) 7 - 8 cm (4.08 ± 0.91, 4.88 ±
1.05, 4.97 ± 1.17), and 9 - 10 cm (6.00 ± 1.35, 6.40 ± 1.09, 7.80 ± 1.18) in the first and second phase of the labor (6.22 ± 1.13, 7.37 ± 1.08,
7.94 ± 1.08). There was a statistically significant differences in the average duration of first phase of labor, respectively among heat
therapy, cold therapy, and control groups (293.70 ± 68.97, 368.57 ± 79.82, 400.86 ± 77.43) and second phases of labor respectively
among heat therapy, cold therapy, and control groups (42.85± 13.60, 51.71± 12.24, 46.85± 13.67), but there was no statistically signif-
icant difference among the three groups in terms of the average duration of labor in the third phase. No significant difference was
observed between heat and cold therapy groups in terms of satisfaction. No significant difference was observed among the three
groups in birth outcomes, including the mean first and fifth Apgar scores, time of cuddling newborn, and the first breastfeeding of
newborn.
Conclusions: Localized heat and cold therapy are non-pharmacological, non-invasive, satisfactory for the primiparous females, and
effective methods to control and relieve pain during labor without adverse effects on maternal and fetal outcomes.
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1. Background

Pain is a common and unavoidable component of
the delivery process (1). Labor pain in terms of severity
and location is very diverse and is among the most se-
vere pains in human (2). There are several ways to re-
duce labor pain that are divided into two general cate-
gories: non-pharmacological (psycho prophylactic, hyp-
notism, acupuncture, healing touch therapy, relaxation
exercises, massage therapy, music therapy, aromatherapy,

etc.), and pharmacological (systemic medicines, inhala-
tion anesthesia, general anesthesia, regional anesthesia)
methods (3-5). Non-pharmacological methods of reduc-
ing the labor pain are often cheap and simple and can
be used as a complementary therapy along with medica-
tion. They reduce the physical sense of pain, and also by in-
creasing the mother’s mental ability can stop the pain (6).
Among non-pharmacological methods of reducing labor
pain are heat and cold therapies with water that are con-
sidered as effective methods of labor pain relief (7). The
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application of heat therapy is simple, inexpensive, avail-
able during labor, requires no previous skills, and has few
side effects if applied properly (8). The effect of heat to re-
duce pain is explained by the gate theory of pain. This the-
ory suggests that there is a gate mechanism in the spinal
cord that inhibits the crossing of pain signals by closing
the gate system in the spinal cord (9). Heat increases pain
threshold with increasing temperature, blood circulation,
and metabolism and reduces muscle spasms (10). Stud-
ies showed that the heat causes a significant increase in
uterine activity without altering the fetal heart rate (11).
Therefore, hot water is effective in reducing the duration
of the first phase of labor (12, 13). The study by Dahlen et
al., showed that, heat therapy on perineum at the second
phase of labor significantly reduced the severity of pain in
this phase and post-labor pain during the first three to four
hours in comparison with the control group (14).

Cold therapy with different mechanisms may help to
decrease pain. This effect varies from analgesic stimula-
tion, inhibition of awareness of pain by stimulating pe-
ripheral nerve receptors, improving the flow of energy
in acupuncture points (15), reducing muscle tension (16),
changing velocity of nerve conduction, and slowing down
the transmission of pain to the central nervous system (17)
to the distraction of thought from pain (18). Reducing the
levels of catecholamine and increasing the levels of en-
dorphins are among other mechanisms of cold therapy
(19). According to the gate theory of pain, the cold effec-
tively blocks the conduction of sensory fibers, and reduces
pain; and in this way the pain threshold is increased (20).
Cold therapy or cryotherapy as a non-pharmacological in-
tervention has a range of surface application of deep mas-
sage with ice on the back, chest, rectum and perineum to
reduce labor pain. This method, in addition to relieving
pain has a healing effect on muscle spasms, reduces inflam-
mation, and helps to improve tissue edema during labor
(12, 21-23).

Due to the importance of reducing the labor pain,
and based on the focus of program “holistic promotion
of health and medical education” to prioritize natural de-
livery (24), use of non-pharmacological methods of reduc-
ing labor pain, suffering, and fear of delivery leads to the
reduction of cesarean section and promotion of natural
birth (25). The majority of previous studies were con-
ducted only on pain intensity and few studies were con-
ducted on birth outcomes. Therefore, the current study
aimed at investigating the effect of localized heat and cold
therapy on pain intensity, duration of the phases of labor,
and birth outcomes among primiparous females. Satisfac-
tion of mother was also compared in the two intervention
groups.

2. Objectives

The current study aimed at investigating the effect of
localized heat and cold therapy on pain intensity, dura-
tion of phases of labor, and birth outcomes among prim-
iparous females referring to Kamali hospital, Karaj, Iran.

3. Methods

The current randomized, controlled trial was con-
ducted from September 2015 to January 2016. The study
was performed at Iran hospital in Karaj city (Alborz
Province, Iran). The inclusion criteria were primiparous fe-
males (18 - 35 years old) with a singleton pregnancy, gesta-
tional age over 37 weeks, cervical dilation 3 - 4 cm, cephalic
presentation, and receiving no analgesia during labor.

Exclusion criteria were diagnosed anatomical or men-
tal disorders (psychosis, schizophrenia, disorders of the
uterus, and cephalopelvic disproportion (CPD), known
chronic diseases, including heart disease, lung disease, hy-
pertension, diabetes and skin diseases (including any in-
jury, inflammation, and eczema in heat/cold therapy loca-
tion), indication for cesarean section, abnormal fetal heart
rate patterns, history of chronic pelvic pain, history of in-
fertility, any complications during labor (prolapsed cord,
abnormal fetal positions, placental abruption, etc.), living
apart from husband (due to the violence, divorce, and on
the verge of divorce), and the use of narcotics about eight
hours before active labor.

The sample size was estimated based on statistical for-
mula (power: 80%, confidence interval (CI): 95%, α = 0.05,
K = 3). With the prediction of 10% dropouts in follow-up,
the minimum required subjects in each group were deter-
mined 40; total subjects 120. All eligible subjects signed the
informed consent form before enrolment in the study. The
current study was approved by the ethics committee of Al-
borz University of Medical Sciences (AUMS) (IRCT number:
IRCT2015031021020N1).

The subjects were selected using a convenience sam-
pling method, and randomly divided into two interven-
tions and one control groups. Randomization numbers
were sealed in a predetermined computer-made random-
ization opaque envelope. The pregnant females’ screen-
ing sequence numbers were printed outside the enve-
lope, whereas the group names were printed inside. All
envelopes were numbered consecutively. Researchers
screened the eligible pregnant females after baseline, sep-
arated the envelopes from the strain, and opened them
according to the pregnant females’ screening sequence
numbers, and then assigned the patients to either the in-
tervention groups (two groups) or the control group. Be-
fore any intervention, the intensity of pain in 3 - 4 cm dilata-
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tion (the beginning of the active phase) in all three groups
was measured by McGill pain ruler. McGill pain ruler indi-
cates 0 (no pain) to 10 (most intense pain) from left to right.
The test-retest analysis was used to assess reliability. In the
pilot study, the pain intensity in 20 mothers was measured
by the researchers, separately, and the correlation between
their measurements were r = 0.78. Face and content valid-
ity of satisfaction questionnaire was measured by 10 repro-
ductive health experts.

In the heat therapy group, after making an appropri-
ate communication with the pregnant females, researcher
used a hot water bottle covered with a towel all through
the labor to warmth lower back and abdomen of the sub-
ject. The hot water bottle was used during contraction in
the first phase of labor (the least amount of time used in
the first phase was 60 minutes). The reason for the use of
this device was that it was easy to provide, use, and clean
for other participants. The researcher had two hot water
bottles for each subject; therefore, if the first bottle lost
its warmth (checked the temperature with a mercury ther-
mometer every 10 minutes), the second bottle was used.
According to several studies (12), the researcher tested the
temperature of hot water bottle by placing it against her
forearm for few seconds and if the temperature was right
covered the bottle with a towel and placed it on the skin
of the participant during labor at desired locations. Based
on previous studies (7) the temperature of hot water bottle
should be 38 - 40°C. The temperature of hot water bottle in
this situation was also checked by mercury thermometer
to ensure that the temperature was right. The temperature
of the bottle was continuously measured to make sure it
was 38 - 40°C.

In the second phase of labor, before transferring the
subject to the delivery bed, the researchers covered the hot
water bottle with a clean towel and placed it on perineum
during the contraction for at least four minutes (26).

In the cold therapy group, a similar method was used,
but hot water bottle was replaced with an ice pack on lower
parts of the subject’s back and abdomen for 10 minutes ev-
ery 30 minutes during the first phase and on perineum for
five minutes every 15 minutes during the second phase of
labor (27). The temperature of the ice pack was expected
to reduce pain perception, which should be in the range of
10 - 15°C (28). The temperature of the ice pack was checked
using a mercury thermometer to ensure the temperature
was right. It should be mentioned that, the ice pack was
placed on the desired area as long as it had the right tem-
perature (10 -15°C). Pain assessment in the first phase of
labor in addition to dilatation of 3 - 4 cm (the beginning
of the active phase of labor), dilation of 5 - 6 cm (acceler-
ated phase), 7 - 8 cm (maximum of slope), and 9 - 10 cm
(the deceleration) was also conducted after the delivery. To

assess pain intensity, the McGill linear pain scale was ex-
plained to the mothers by the researcher in order to mea-
sure the pain. But, no intervention was applied to the con-
trol group.

A total of 15 participants were excluded from the cur-
rent study. In the cold therapy group, four participants
were excluded due to intolerance of old therapy (n = 2),
and emergency caesarean section (n = 2). In the heat ther-
apy group, five participants were excluded due to abnor-
mal pattern of fetal heart rate (n = 3), and intolerance to
heat therapy (n = 2). In the control group, six participants
were excluded due to emergency caesarean section (n = 4),
diagnosis of placental abruption (n = 1), and abnormal pat-
tern of fetal heart rate (n = 1). The final analysis was per-
formed on 105 subjects (Figure 1).

3.1. Statistical Analysis

Data were analyzed using the Fisher exact, Chi-square,
the Kruskal-Wallis, and ANOVA tests with SPSS version 19.
In all the tests, P value < 0.05 was considered statistically
significant.

4. Results

A total of 120 participants were included in the study of
which 105 were considered eligible for data analysis. Chi-
squire test did not show statistically significant differences
among the three groups (two intervention groups and one
control group) before the intervention in terms of demo-
graphic and clinical characteristics such as occupation, ed-
ucational level, and status of amniotic fluid (Table 1). The
Kruskal-Wallis test also did not show statistically signifi-
cant differences among the three groups before interven-
tion in terms of demographic and clinical characteristics
such as age, gestational age, time of rupture of membrane,
and time of oxytocin usage (Table 2).

The Kruskal-Wallis test showed that the three groups
before intervention had no statistically significant differ-
ences in terms of pain intensity in 3 - 4 cm dilated (begin-
ning of active labor). After intervention, in dilations of 5 - 6
cm (P = 0.049), 7 - 8 cm (P = 0.042), and 9 - 10 cm (P = 0.001) in
the first and second phase of the labor (P = 0.001), statisti-
cally significant differences were observed in terms of pain
intensity among the three groups. Results of least signifi-
cant difference (LSD) test showed that the least mean pain
intensity in different dilatations was during the first and
the second phases of labor in the heat therapy group (Ta-
ble 3). Therefore, after intervention, in dilations of 5 - 6 cm,
7 - 8 cm, and 9 - 10 cm in the first and second phases of the
labor, the mean pain intensity in the intervention groups
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Enrollment

Allocation

Follow-Up

Analysis

Control (n = 40) Cold therapy (n = 40) Heat therapy (n = 40)

Lost follow-up (n = 5)

Analysis (n = 35)Analysed (n = 36)Analysed (n = 34)

Lost to follow-Up (n = 4)Lost to follow-Up (n = 6)

Excluded (n = 424) 
 Not meeting inclusion criteria (n = 392) 
 Declined to participate (n = 30 ) 
 Other reasons (n = 2 ) 

Assessed for eligibility (n = 602) 

Randomized (n = 120) 

Figure 1. Consort flowchart

Table 1. Demographic and Clinical Characteristics of the Study Participantsa

Variable Heat Therapy Cold Therapy Control P Value

Occupational status 0.843

Unemployed 14 (40) 14 (40) 16 (44.3)

Employed 21 (60) 22 (60) 18 (55.7)

Educational level 0.841

Illiterate 6 (17.1) 7 (20) 4 (11.4)

Primary school 7 (20) 11 (28.6) 7 (20)

Middle and high school 14 (40) 10 (28.5) 13 (40)

Graduated 8 (22.9) 8 (22.9) 10 (28.6)

Status of amniotic fluid 0.851

Intact 18 (51.4) 20 (57.1) 20 (57.1)

Rupture 17 (48.6) 16 (42.9) 14 (42.9)

aValues are expressed as No. (%).

was lower than that of the control group. The highest re-
duction in the pain intensity in different dilatations dur-

ing the first and the second phases of labor, according to
LSD test, was related to the heat therapy group.
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Table 2. Comparison of Age, Gestational Age, Time of Oxytocin, and Time of Rupture of Membrane usage, in the Three Groups

Variable Heat Therapy Cold Therapy Control P Value

Age, y 25.08 ± 5.41 24.02 ± 4.72 24.77 ± 4.91 0.71

Gestational age, week 39.14 ± 1.11 39.20 ± 1.10 38.77 ± 0.91 0.203

Time of oxytocin usage, min 39.14 ± 1.11 39.20 ± 1.10 38.77 ± 0.91 0.071

Time of rupture of membrane, min 59.70 ± 31.79 58.66 ± 40.94 53.81 ± 50.66 0.692

Table 3. Mean ± SD of Pain Intensity at Different Dilatations in the Three Groupsa

Pain Intensity Heat Therapy Cold Therapy Control

Before intervention
(dilatation 3 - 4 cm)

3.82 ± 1.17 3.85 ± 1.14 3.57 ± 1.14

After intervention
(dilatation 5 - 6 cm)

3.25 ± 0.91 3.57 ± 1.14 4.00 ± 1.37

After intervention
(dilatation 7 - 8 cm)

4.08 ± 0.91 4.88 ± 1.05 4.97 ± 1.17

After intervention
(dilatation 9 - 10 cm)

6.00 ± 1.35 6.40 ± 1.09 7.80 ± 1.18

Second phase 6.22 ± 1.13 7.37 ± 1.08 7.94 ± 1.08

aValues are expressed as mean ± SD.

The Kruskal-Wallis test showed a statistically signifi-
cant difference among the three groups in terms of the
average duration of the first phase (P = 0.001), but there
was no statistically significant difference among the three
groups in terms of the average duration of the third phase.
ANOVA results showed a statistically significant difference
among the three groups in terms of the average duration
of the second phases of labor (P = 0.023) (Table 4).

The Kruskal-Wallis test showed no statistically signifi-
cant difference among the three groups in terms of birth
outcomes (e g, the mean first and fifth Apgar scores, the
time of cuddling the newborn infant, and the first breast-
feeding) (Table 5).

The Fisher exact test showed no statistically significant
differences between the two interventions groups in terms
of maternal satisfaction (Table 6).

5. Discussion

The results of the current study showed no statis-
tically significant difference in the pain severity before
the intervention in 3 - 4 cm dilatation among the three
groups. However, statistically significant differences were
observed among the three groups in other dilatations in
the first phase of labor, that is the 5 - 6 cm, 7 - 8 cm, and
9 - 10 cm dilatations, and also in the second phase of la-
bor. These results were consistent with those of the study
by Ganji et al., entitled “effects of alternating heat and cold
on the pain and labor outcomes”. In their study, they used

38 - 40°C hot water bottle wrapped in a towel on the ab-
domen, lower abdomen, and lower back of females in la-
bor for 30 minutes during contraction. Then, they placed
an ice pack wrapped in a towel on the same places for 10
minutes during the first phase of labor. This exercise was
repeated frequently during the first phase of labor. In the
second phase, hot water bottle was placed on the perineum
for 15 minutes and then, the ice pack was placed in the same
locations for five minutes. This exercise was repeated fre-
quently during the second phase of labor. Results showed
that the severity of pain was reduced in the first phase of
labor during 5 - 6 cm, 7 - 8 cm, and 9 - 10 cm dilatations
as well as the second phase, and this pain reduction was
statistically significant compared with that of the control
group (7). In the current study, although the method of in-
tervention was not frequently repeated and the effects of
cold and heat therapy were examined separately, the ob-
tained results regarding the reduction of pain severity at
the first phase during 5 - 6 cm, 7 - 8 cm, and 9 - 10 cm di-
latations as well as the second phase of labor were consis-
tent with the findings of Ganji et al. Furthermore, results
of the study by Shirvani et al., that investigated the effect
of ice pack on pain reduction and labor outcomes showed
that using ice pack on abdomen and back for 10 minutes
every 30 minutes at the first phase and also on perineum
for five minutes every 15 minutes at the second phase of la-
bor could not significantly reduce the pain severity at the
first phase during 5 - 6 cm, 7 - 8 cm, and 9 - 10 cm dilatations
as well as the second phase of labor (23). In their study, al-
though pain intensity was slightly lower in the heat ther-
apy group during labor, it was not significantly different
among the three groups. The duration of the second stage
of labor was significantly lower in the cold therapy group
(P = 0.02). There were no significant differences in dura-
tion of the first and third stages, fetal heart rate, and Ap-
gar score among the groups. Based on the current study
results, the effect of heat and cold therapy on the reduction
of labor pain was not significantly different. Also, alternat-
ing the sensory stimulus by heat and cold was not more ef-
fective than each of them separately. In the study by Smith
BW et al., pain threshold raised with both heat and cold in
patients with rheumatoid arthritis. There were no signifi-
cant differences in the pain threshold between warm bath
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Table 4. Mean ± SD of Duration of the First, Second, and Third Phases of Labor in the Three Groupsa

Phase Heat Therapy Cold Therapy Control P Value

First, min 293.70 ± 68.97 368.57 ± 79.82 400.86 ± 77.43 0.001

Second, min 42.85 ± 13.60 51.71 ± 12.24 46.85 ± 13.67 0.023

Third, min 10.68 ± 5.33 10.31 ± 3.92 9.20 ± 4.04 0.493

aValues are expressed as mean ± SD.

Table 5. Mean ± SD of Apgar Score, Time of Cuddling the Newborn, and the First Breastfeeding in the Three Groupsa

Variable Heat Therapy Cold Therapy Control P Value

First Apgar score 8.68 ± 0.47 8.62 ± 0.49 8.68 ± 0.47 P = 0.841

Fifth Apgar score 9.85 ± 0.35 9.94 ± 0.23 9.97 ± 0.16 P = 0.172

Time of cuddling the newborn 4.14 ± 0.97 4.14 ± 1.00 4.34 ± 1.23 P = 0.861

Time of breastfeeding 5.28 ± 1.90 5.31 ± 1.89 5.91 ± 2.17 P = 0.432

aValues are expressed as mean ± SD.

Table 6. Females Satisfaction in the Two Intervention Groupsa

Satisfaction Heat Therapy Cold Therapy P Value

Type of intervention 0.671

Satisfied/very
satisfied

24 (68.6) 25 (65.6)

Neutral 11 (31.4) 11 (34.4)

Dissatisfied/very
dissatisfied

0 (0) 0 (0)

Desire to re-use 0.782

Yes 25 (71.4) 26 (74.3)

Delivery process 0.952

Satisfied/very
satisfied

27 (77.1) 28 (77.2)

Neutral 8 (22.9) 8 (22.8)

Dissatisfied/very
dissatisfied

0 (0) 0 (0)

First experience of
breastfeeding

0.782

Satisfied/very
satisfied

29 (82.9) 28 (80)

Neutral 6 (17.1) 8 (20)

Dissatisfied/very
dissatisfied

0 (0) 0 (0)

aValues are expressed as No. (%).

and ice massage groups. Of course, the cold effects were
more than the heat (29). It seems that applying cold or heat
can influence the outcomes. In the current study, the same
form of heat and cold was used, thus more investigations
are needed to compare the effect of various forms of heat
and cold. Also, more reduction of pain was observed at the
first phase during 5 - 6 cm, 7 - 8 cm, and 9 - 10 cm dilata-

tions in the heat therapy group compared with the control
group. Most studies did not compare the relieving effect
of heat and cold (23). In the current study, the heat therapy
intervention was also conducted at the second phase of la-
bor, which also showed the reduction of pain at the second
phase in heat therapy group. In this regard, the study by
Dahlen et al., that examined the effect of heat therapy on
the perineum at the second phase of labor indicated that
the severity of pain in pregnant females during the second
phase of labor three to four hours before discharging from
delivery room was statistically different from that of the
control group, which indicated the reduction of pain due
to the effect of heat therapy in the intervention group com-
pared with the control group (14).

In the current study, the average duration of first and
second phases of labor showed a statistically significant
difference among the three groups, but no statistically sig-
nificant difference was observed among the three groups
regarding the average duration of the third phase of la-
bor, which was inconsistent with the results of the study
by Behmanesh et al. They reported that the duration of the
first and third phases of labor in the heat therapy group
was less than those of the control group, but the duration
of the second phase showed no statistically significant dif-
ferences between the two groups (30). Perhaps, one of the
reasons of this inconsistency could be the non-similarities
of factors such as watering rupture (premature rupture of
membranes; PROM) and lack of oxytocin use in the two
studies. According to another report, labor pain was de-
creased by a cold pack (31). It was also reported that the
intermittent heat and cold therapy effectively decreased
labor pain compared with the control group (7). Some
mechanisms for effectiveness of heat/cold include provid-
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ing stimuli from peripheral sensory receptors to inhibit
pain awareness, antinociceptive effects on the gate control
system, decreasing muscle tension, and distraction of at-
tention from pain (32-34).

In the current study, no statistically significant differ-
ence was observed among the three groups in terms of av-
erage Apgar score in the first and fifth minutes, which was
consistent with the results of several other studies (14, 23,
30). Therefore, it seems that heat therapy and cold ther-
apy intervention had no negative effects on Apgar score or
other factors such as time of cuddling the newborn after
giving birth and the first breastfeeding.

In the current study, no statistically significant differ-
ence was observed between the two groups (heat and cold)
such as satisfaction with the type of intervention, the de-
sire to re-use, satisfaction with the delivery process, and
satisfaction with breastfeeding. Therefore, both groups
were equally satisfied with the method of heat and/or cold
therapy. It seems that females able to actively participate in
their labor and control their pain had higher satisfaction
(32). Taavoni et al., showed that the average satisfaction
score was significantly higher in the heat therapy group
than the control group (35). In another study (23, 36), most
of the mothers preferred heat, since majority of them had
high satisfaction in the heat and alternate heat and cold
therapy groups, whereas most of the mothers in the cold
group had moderate satisfaction (23). Of course, the type
of heat/cold therapy may affect the satisfaction. In a re-
view, East et al., reported that females were more satisfied
with the use of cold gel pads than ice packs. Mothers’ sat-
isfaction should be considered for selection of a pain relief
method (37). Both heat and cold provide relief and com-
fort, and should be used by desire and the preference of
females. Superficial heat and/or cold therapy provide ac-
tive participation of females in the birthing process, and
promote a more positive birth experience. Among other
factors associated with mothers’ satisfaction with the pro-
cess of labor and delivery are the mother’s emotions and
feelings, duration of labor, the need for intervention, con-
dition of the infant, and the support of the treatment team
and family (38, 39). This study had certain limitations. The
control of individual differences and previous experience
of the patients were not possible. Localized heat and cold
therapies are non-pharmacological, non-invasive, satisfy-
ing the primiparous females, and effective methods to con-
trol and relieve pain during labor without adverse effects
on maternal and fetal outcomes.

Acknowledgments

The author would like to thank all the participants in
the study, as well as the staff of the delivery room of Kamali

hospital in Karaj, Iran.

Footnotes

Authors’ Contribution: Mansoureh Yazdkhasti, study
concept and design, and data analysis; Shoheila|Moghimi
Hanjani, critically evaluation of the manuscript and contri-
bution to the writing process; Zahra|Mehdizadeh Tourzani,
the main investigator and the study advisor. All authors
read and approved the final copy of the manuscript.

Conflicts of Interest: Authors declared no conflict of in-
terest.

Financial Disclosure: There was no financial disclosure.

Funding/Support: The study was financially supported by
AUMS.

References

1. Carvalho B, Cohen SE. Measuring the labor pain experience:
delivery still far off. Int J Obstet Anesth. 2013;22(1):6–9. doi:
10.1016/j.ijoa.2012.10.002. [PubMed: 23182607].

2. Janssen P, Shroff F, Jaspar P. Massage therapy and labor outcomes: a
randomized controlled trial. Int J TherMassage Bodywork. 2012;5(4):15–
20. doi: 10.3822/ijtmb.v5i4.164. [PubMed: 23429706]. [PubMed Cen-
tral: PMC3528187].

3. Yazdkhasti M, Pirak A. The effect of aromatherapy with laven-
der essence on severity of labor pain and duration of labor in
primiparous women. Complement Ther Clin Pract. 2016;25:81–6. doi:
10.1016/j.ctcp.2016.08.008. [PubMed: 27863615].

4. Arendt KW, Tessmer-Tuck JA. Nonpharmacologic labor analgesia. Clin
Perinatol. 2013;40(3):351–71. doi: 10.1016/j.clp.2013.05.007. [PubMed:
23972744].

5. Cunningham F, Leveno K, Bloom S, Hauth J, Rouse D, Spong C.Williams
obstetrics. 24th ed. New York: Mc Graw Hill; 2014.

6. Tournaire M, Theau-Yonneau A. Complementary and alternative ap-
proaches to pain relief during labor. Evid Based Complement Al-
ternat Med. 2007;4(4):409–17. doi: 10.1093/ecam/nem012. [PubMed:
18227907]. [PubMed Central: PMC2176140].

7. Ganji Z, Shirvani MA, Rezaei-Abhari F, Danesh M. The effect of intermit-
tent local heat and cold on labor pain and child birth outcome. Iran J
NursMidwifery Res. 2013;18(4):298–303. [PubMed: 24403926]. [PubMed
Central: PMC3872865].

8. Jones L, Othman M, Dowswell T, Alfirevic Z, Gates S, Newburn M,
et al. Pain management for women in labour: an overview of sys-
tematic reviews. Cochrane Database Syst Rev. 2012;(3). CD009234. doi:
10.1002/14651858.CD009234.pub2. [PubMed: 22419342].

9. Ropero Pelaez FJ, Taniguchi S. The Gate Theory of Pain Revisited: Mod-
eling Different Pain Conditions with a Parsimonious Neurocomputa-
tional Model.Neural Plast. 2016;2016:4131395. doi: 10.1155/2016/4131395.
[PubMed: 27088014]. [PubMed Central: PMC4814802].

10. Frolich MA, Banks C, Warren W, Robbins M, Ness T. The Association
Between Progesterone, Estradiol, and Oxytocin and Heat Pain Mea-
sures in Pregnancy: An Observational Cohort Study. Anesth Analg.
2016;123(2):396–401. doi: 10.1213/ANE.0000000000001259. [PubMed:
27028773].

11. Benfield RD, Hortobagyi T, Tanner CJ, Swanson M, Heitkemper MM,
Newton ER. The effects of hydrotherapy on anxiety, pain, neuroen-
docrine responses, and contraction dynamics during labor. Biol
Res Nurs. 2010;12(1):28–36. doi: 10.1177/1099800410361535. [PubMed:
20453024]. [PubMed Central: PMC3904302].

Shiraz E-Med J. 2018; 19(8):e65501. 7

http://dx.doi.org/10.1016/j.ijoa.2012.10.002
http://www.ncbi.nlm.nih.gov/pubmed/23182607
http://dx.doi.org/10.3822/ijtmb.v5i4.164
http://www.ncbi.nlm.nih.gov/pubmed/23429706
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3528187
http://dx.doi.org/10.1016/j.ctcp.2016.08.008
http://www.ncbi.nlm.nih.gov/pubmed/27863615
http://dx.doi.org/10.1016/j.clp.2013.05.007
http://www.ncbi.nlm.nih.gov/pubmed/23972744
http://dx.doi.org/10.1093/ecam/nem012
http://www.ncbi.nlm.nih.gov/pubmed/18227907
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2176140
http://www.ncbi.nlm.nih.gov/pubmed/24403926
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3872865
http://dx.doi.org/10.1002/14651858.CD009234.pub2
http://www.ncbi.nlm.nih.gov/pubmed/22419342
http://dx.doi.org/10.1155/2016/4131395
http://www.ncbi.nlm.nih.gov/pubmed/27088014
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4814802
http://dx.doi.org/10.1213/ANE.0000000000001259
http://www.ncbi.nlm.nih.gov/pubmed/27028773
http://dx.doi.org/10.1177/1099800410361535
http://www.ncbi.nlm.nih.gov/pubmed/20453024
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3904302
http://emedicalj.com


Yazdkhasti M et al.

12. Adams ED, Bianchi AL. A practical approach to labor support. J
Obstet Gynecol Neonatal Nurs. 2008;37(1):106–15. doi: 10.1111/j.1552-
6909.2007.00213.x. [PubMed: 18226164].

13. da Silva FM, de Oliveira SM, Nobre MR. A randomised controlled
trial evaluating the effect of immersion bath on labour pain. Mid-
wifery. 2009;25(3):286–94. doi: 10.1016/j.midw.2007.04.006. [PubMed:
17655985].

14. Dahlen HG, Homer CS, Cooke M, Upton AM, Nunn RA, Brodrick BS.
’Soothing the ring of fire’: Australian women’s and midwives’ experi-
ences of using perineal warm packs in the second stage of labour.Mid-
wifery. 2009;25(2):e39–48. doi: 10.1016/j.midw.2007.08.002. [PubMed:
18031878].

15. Hsiu H, Hsu WC, Chen BH, Hsu CL. Differences in the microcircu-
latory effects of local skin surface contact pressure stimulation be-
tween acupoints and nonacupoints: possible relevance to acupres-
sure. Physiol Meas. 2010;31(6):829–41. doi: 10.1088/0967-3334/31/6/007.
[PubMed: 20479520].

16. Sliwinski Z, Kufel W, Michalak B, Halat B, Kiebzak W, Wilk M, et al.
The assessment of pelvic statics in patients with spinal overload syn-
drome treated in whole-body cryotherapy. Ortop Traumatol Rehabil.
2005;7(2):218–22. [PubMed: 17615517].

17. Algafly AA, George KP. The effect of cryotherapy on nerve con-
duction velocity, pain threshold and pain tolerance. Br J Sports
Med. 2007;41(6):365–9. discussion 369. doi: 10.1136/bjsm.2006.031237.
[PubMed: 17224445]. [PubMed Central: PMC2465313].

18. Hume PA, Reid D, Edwards T. Epicondylar injury in sport: epidemi-
ology, type, mechanisms, assessment, management and prevention.
Sports Med. 2006;36(2):151–70. doi: 10.2165/00007256-200636020-
00005. [PubMed: 16464123].

19. Tey HL, Tan ES, Tan FG, Tan KL, Lim IS, Tan AS. Reducing anxiety lev-
els in preschool children undergoing cryotherapy for cutaneous viral
warts: use of a portable video player. Arch Dermatol. 2012;148(9):1001–
4. doi: 10.1001/archdermatol.2012.1656. [PubMed: 22710406].

20. Shevchuk NA. Hydrotherapy as a possible neuroleptic and
sedative treatment. Med Hypotheses. 2008;70(2):230–8. doi:
10.1016/j.mehy.2007.05.028. [PubMed: 17640827].

21. Malarewicz A, Wydrzynski G, Szymkiewicz J, Adamczyk-Gruszka O.
[The influence of water immersion on the course of first stage of par-
turition in primiparous women]. Med Wieku Rozwoj. 2005;9(4):773–
80. [PubMed: 16733285].

22. Smith CA, Collins CT, Cyna AM, Crowther CA. Complemen-
tary and alternative therapies for pain management in
labour. Cochrane Database Syst Rev. 2006;(4). CD003521. doi:
10.1002/14651858.CD003521.pub2. [PubMed: 17054175].

23. Shirvani MA, Ganji Z. The influence of cold pack on labour pain re-
lief and birth outcomes: a randomised controlled trial. J Clin Nurs.
2014;23(17-18):2473–9. doi: 10.1111/jocn.12413. [PubMed: 24206010].

24. Bedwell C, Dowswell T, Neilson JP, Lavender T. The use of tran-
scutaneous electrical nerve stimulation (TENS) for pain relief in
labour: a review of the evidence. Midwifery. 2011;27(5):e141–8. doi:
10.1016/j.midw.2009.12.004. [PubMed: 20170995].

25. de Jong AE, Middelkoop E, Faber AW, Van Loey NE. Non-
pharmacological nursing interventions for procedural pain re-

lief in adults with burns: a systematic literature review. Burns.
2007;33(7):811–27. doi: 10.1016/j.burns.2007.01.005. [PubMed:
17606326].

26. Simkin P, Ancheta R. The labor progress handbook: early interventions
to prevent and treat dystocia. 3th ed. New Jersey: John Wiley and Sons;
2011.

27. Lane E, Latham T. Managing pain using heat and cold therapy.
Paediatr Nurs. 2009;21(6):14–8. doi: 10.7748/paed2009.07.21.6.14.c7146.
[PubMed: 19623797].

28. Greenstein G. Therapeutic efficacy of cold therapy after intraoral sur-
gical procedures: a literature review. J Periodontol. 2007;78(5):790–
800. doi: 10.1902/jop.2007.060319. [PubMed: 17470011].

29. Smith BW, Tooley EM, Montague EQ, Robinson AE, Cosper CJ, Mullins
PG. Habituation and sensitization to heat and cold pain in women
with fibromyalgia and healthy controls. Pain. 2008;140(3):420–8. doi:
10.1016/j.pain.2008.09.018. [PubMed: 18947923].

30. Behmanesh F, Pasha H, Zeinalzadeh M. The effect of heat therapy on
labor pain severity and delivery outcome in parturient women. Iran
Red Crescent Med J. 2009;11(2):188–92.

31. Alam HB. To cool or not to cool, that is the question. Crit Care
Med. 2007;35(2):660–2. doi: 10.1097/01.CCM.0000254058.61793.B5.
[PubMed: 17251722].

32. Neville L, Swift J. Measuring the impact of the advanced practi-
tioner role: a practical approach. J Nurs Manag. 2012;20(3):382–9. doi:
10.1111/j.1365-2834.2012.01356.x. [PubMed: 22519616].

33. Lane E, Latham T. Managing pain using heat and cold therapy:
Elaine Lane and Tracy Latham discuss the benefits of using non-
pharmacological interventions to help improve children’s experi-
ence of pain in hospital settings. Paediatric Care. 2009;21(6):14–8. doi:
10.7748/paed.21.6.14.s19.

34. Vermelis JM, Wassen MM, Fiddelers AA, Nijhuis JG, Marcus
MA. Prevalence and predictors of chronic pain after labor
and delivery. Curr Opin Anaesthesiol. 2010;23(3):295–9. doi:
10.1097/ACO.0b013e32833853e8. [PubMed: 20446346].

35. Taavoni S, Abdolahian S, Haghani H. Effect of sacrum-perineum
heat therapy on active phase labor pain and client satisfaction: a
randomized, controlled trial study. Pain Med. 2013;14(9):1301–6. doi:
10.1111/pme.12161. [PubMed: 23746110].

36. Fahami F, Behmanesh F, Valiani M, Ashouri E. Effect of heat therapy
on pain severity in primigravida women. Iran J Nurs Midwifery Res.
2011;16(1):113–6. [PubMed: 22039388]. [PubMed Central: PMC3203290].

37. East CE, Begg L, Henshall NE, Marchant PR, Wallace K. Local cool-
ing for relieving pain from perineal trauma sustained during
childbirth. Cochrane Database Syst Rev. 2012;(5). CD006304. doi:
10.1002/14651858.CD006304.pub3. [PubMed: 22592710].

38. Stevens NR, Wallston KA, Hamilton NA. Perceived control and
maternal satisfaction with childbirth: a measure develop-
ment study. J Psychosom Obstet Gynaecol. 2012;33(1):15–24. doi:
10.3109/0167482X.2011.652996. [PubMed: 22304395].

39. Christiaens W, Bracke P. Assessment of social psychological deter-
minants of satisfaction with childbirth in a cross-national perspec-
tive. BMC Pregnancy Childbirth. 2007;7:26. doi: 10.1186/1471-2393-7-26.
[PubMed: 17963491]. [PubMed Central: PMC2200649].

8 Shiraz E-Med J. 2018; 19(8):e65501.

http://dx.doi.org/10.1111/j.1552-6909.2007.00213.x
http://dx.doi.org/10.1111/j.1552-6909.2007.00213.x
http://www.ncbi.nlm.nih.gov/pubmed/18226164
http://dx.doi.org/10.1016/j.midw.2007.04.006
http://www.ncbi.nlm.nih.gov/pubmed/17655985
http://dx.doi.org/10.1016/j.midw.2007.08.002
http://www.ncbi.nlm.nih.gov/pubmed/18031878
http://dx.doi.org/10.1088/0967-3334/31/6/007
http://www.ncbi.nlm.nih.gov/pubmed/20479520
http://www.ncbi.nlm.nih.gov/pubmed/17615517
http://dx.doi.org/10.1136/bjsm.2006.031237
http://www.ncbi.nlm.nih.gov/pubmed/17224445
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2465313
http://dx.doi.org/10.2165/00007256-200636020-00005
http://dx.doi.org/10.2165/00007256-200636020-00005
http://www.ncbi.nlm.nih.gov/pubmed/16464123
http://dx.doi.org/10.1001/archdermatol.2012.1656
http://www.ncbi.nlm.nih.gov/pubmed/22710406
http://dx.doi.org/10.1016/j.mehy.2007.05.028
http://www.ncbi.nlm.nih.gov/pubmed/17640827
http://www.ncbi.nlm.nih.gov/pubmed/16733285
http://dx.doi.org/10.1002/14651858.CD003521.pub2
http://www.ncbi.nlm.nih.gov/pubmed/17054175
http://dx.doi.org/10.1111/jocn.12413
http://www.ncbi.nlm.nih.gov/pubmed/24206010
http://dx.doi.org/10.1016/j.midw.2009.12.004
http://www.ncbi.nlm.nih.gov/pubmed/20170995
http://dx.doi.org/10.1016/j.burns.2007.01.005
http://www.ncbi.nlm.nih.gov/pubmed/17606326
http://dx.doi.org/10.7748/paed2009.07.21.6.14.c7146
http://www.ncbi.nlm.nih.gov/pubmed/19623797
http://dx.doi.org/10.1902/jop.2007.060319
http://www.ncbi.nlm.nih.gov/pubmed/17470011
http://dx.doi.org/10.1016/j.pain.2008.09.018
http://www.ncbi.nlm.nih.gov/pubmed/18947923
http://dx.doi.org/10.1097/01.CCM.0000254058.61793.B5
http://www.ncbi.nlm.nih.gov/pubmed/17251722
http://dx.doi.org/10.1111/j.1365-2834.2012.01356.x
http://www.ncbi.nlm.nih.gov/pubmed/22519616
http://dx.doi.org/10.7748/paed.21.6.14.s19
http://dx.doi.org/10.1097/ACO.0b013e32833853e8
http://www.ncbi.nlm.nih.gov/pubmed/20446346
http://dx.doi.org/10.1111/pme.12161
http://www.ncbi.nlm.nih.gov/pubmed/23746110
http://www.ncbi.nlm.nih.gov/pubmed/22039388
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3203290
http://dx.doi.org/10.1002/14651858.CD006304.pub3
http://www.ncbi.nlm.nih.gov/pubmed/22592710
http://dx.doi.org/10.3109/0167482X.2011.652996
http://www.ncbi.nlm.nih.gov/pubmed/22304395
http://dx.doi.org/10.1186/1471-2393-7-26
http://www.ncbi.nlm.nih.gov/pubmed/17963491
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2200649
http://emedicalj.com

	Abstract
	1. Background
	2. Objectives
	3. Methods
	Figure 1
	3.1. Statistical Analysis

	4. Results
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	Table 6

	5. Discussion
	Acknowledgments
	Footnotes
	Authors' Contribution
	Conflicts of Interest
	Financial Disclosure
	Funding/Support

	References

