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Background: Labor and delivery is a stressful stage for mothers. During these periods, sleep-related disorders have been reported. The
problems of inadequate sleep include decrease in concentration, judgment, difficulty in performing daily activities, and an increase in
irritability. Even the effects of moderate sleep loss on life and health quality can be similar to sleep deprivation. some research aggravated
by aromatherapy on sleep quality in different periods of life so might be useful for the improve of sleep quality in postpartum women.
Objectives: This study aimed to determine the effect of aromatherapy on the quality of sleep in postpartum women. The sample was
recruited from medical health centers of Zanjan University of Medical Sciences.

Patients and Methods: This study was a randomized clinical trial with the control group. A total of 158 mothers in postpartum period
(with certain inclusion criteria) were enrolled in the study and assigned randomly to two groups of control and intervention. Lavender
fragrance (made by Barij Essence Pharmaceutical Co.) was used by participants in the intervention group nightly before sleeping.
The fragrance was dropped on cotton balls, which were placed on a cylindrical container at mothers’ disposal. Keeping the container
at a projected distance of 20 cm, the participants inhaled 10 deep breaths and then the container was placed beside their pillow until
morning. This procedure was done 4 times a week for 8 weeks. For the control group, the same intervention was done with the placebo. The
instrument for collecting data was Pittsburgh sleep quality index, which was completed at the baseline, fourth, and eighth weeks after the
intervention. Data were analyzed using independent t test and repeated measures analysis of variance calculated by SPSS16.

Results: Before the intervention, there were no significant differences between mothers in two groups (P> 0.05). After 8 weeks follow up, a
significant improvement appeared in mothers’ sleep quality in the intervention group. Aromatherapy increased sleep quality mean score
(£SD) from 8.2911 (+ 2.1192) to 6.7975 (+ 2.3663) (P < 0.05), but in the control group sleep quality mean score (+SD) changes from 8.4557 (£
23027)t07.5696 (£1.1464) (P> 0.05). Comparing sleep quality between control and intervention groups after 8 weeks from the beginning
of the intervention indicated that aromatherapy was effective in the improvement of mothers’ sleep quality (P < 0.05).

Conclusions: Considering the effects of aromatherapy on the improvement of mother’s sleep quality during postpartum period,

aromatherapy has been suggested as a non-pharmacological method for the improvement of the maternal health.
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1. Background

Labor and delivery is a stressful stage for mothers. This
stage entails a change in their life style (1). Pregnancy
and postpartum are two important stages for women
and their families (2). During these periods, sleep-relat-
ed disorders have been reported (3). Sleep is an impor-
tant process in human life. The problems of inadequate
sleep include decrease in concentration, judgment, dif-
ficulty in performing daily activities, and an increase
in irritability (4). Research shows that inadequate sleep
affects hemostatic and nerve functions, as well as mood.
Even the effects of moderate sleep loss on life and health
quality can be similar to sleep deprivation. Many medi-
cal practitioners and patients are faced with such prob-

lems (5). Most mothers experience changes in their
quality of sleep during postpartum period. According
to the researches, changes in sleep duration and its pat-
terns have normally been reported. Sleep problems are
related to pain, wound discomfort, lactation, or uterine
contractions (6). Mothers in postpartum period normal-
ly experience 20% increase in their wakefulness during
night (7). According to the National Sleep Foundation
survey in 2007, 67% of women in the postpartum period
reported disturbed sleep cycles (8).

In general, changes in sleep patterns during the first
year after delivery is the distinctive feature of this pe-
riod, which affects health and functions of mothers and
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creates a lot of problems not only for them but also for
their families (9). One of the most important side effects
of inadequate quality of sleep is the incident and sever-
ity of postpartum depression (3, 10). Another adverse
side effect of impaired sleep patterns is the cessation of
breastfeeding and decreased mother-infant attachment
(11). Sleep deprivation can even decrease the growth of
infant (12), and reduce mothers’ immune functioning,
metabolism, mood, and performance (13).

For many reasons, intervention and studies of sleep-
ing patterns after delivery are very important and sen-
sitive for a nascent family at this time. However, study-
ing sleep characteristics is a difficult and complicated
concept, as in this period, mothers and their families
try to incorporate a new member into their family (14).
What mothers could do regarding the quality of sleep,
its disturbance, and frequency at this crucial time is still
being investigated. Physical and mental health of moth-
ers, newborn outcomes, and maternal-infant relation-
ship are affected by fully understanding and correct rec-
ognition of sleep during pregnancy and postpartum (3).
Midwives usually train mothers to reduce fatigue and
improve sleep, which most of these trainings are gen-
erally not evidence-based (14). Drug therapy is another
way to improve sleep quality; however, it has many side
effects and not the best way to improve sleep quality
(15). Because of the mothers’ concerns about the side ef-
fects of drugs for themselves or for their nursing baby;,
they seek alternative and complementary methods for
treating their symptoms. Therefore, the use of alterna-
tive medicine is better for patients (15). Alternative ther-
apies for the treatment of various physical and mental
distresses are available for young women (16).

One of the treatment methods, which has expanded
in recent years is aromatherapy. This treatment is the
second alternative treatment method, which uses es-
sential oil extracted from aromatic plants for the treat-
ment. Lavender (Lavandula angustifolia), which belongs
to green mint family and aromatic plants is one of the
most used aromatic plants in aromatherapy (15). Sev-
eral studies have been conducted on the effects of aro-
matherapy in sleep-related disorders. For example, in a
study conducted by Chien et al. the overall score of qual-
ity of sleep has been improved in the group who did
inhale lavender aroma (17). According to the research
conducted by Lee et al. who studied the effects of Lav-
ender oil aromatherapy on insomnia in Korean female
students, it was found that this treatment significantly
reduces insomnia (18). Also, the research of Moeini et
al. showed that lavender aromatherapy improved sleep
quality in patients in CCU (15). In another study, Arzi et
al. showed that the scent of lavender only improved the
repeated wakening and had no other effects (19). Howev-
er, there have been a few clinical trials that studied the
improvement of mothers’ sleep quality during postpar-
tum period. For example, in a study conducted by Lee et
al. with the purpose of investigating the effects of aro-

matherapy on sleep quality and fatigue in postpartum
mothers, the results showed that inhaled aromatherapy
has no significant effects on sleep quality with regard to
sleep duration, the numbers of waking up at nights, and
sleep satisfaction (11).

Given the importance of sleep quality in postpartum
period, its adverse effects on the quality of life and abil-
ity of midwives to prescribe and use complementary
medicine and considering the lack of studies in Iran
on the effectiveness of aromatherapy (on sleep quality
in this period of life), we decided to assess the effects of
aromatherapy on sleep quality in postpartum period.

2. Objectives

This study aimed to determine the effect of aroma-
therapy on the quality of sleep in postpartum women.
The sample was recruited from medical health centers
of Zanjan University of Medical Sciences. This study was
carried out with the hypothesis that the mean score of
quality of sleep would be better in postpartum women
in aromatherapy group compared to control group.

3. Patients and Methods

This study was a randomized clinical trial with a con-
trol group, in which the data were collected from both
groups before and after the intervention. The study pop-
ulation consisted of all women who have recently given
birth and covered by health-care referral governmental
centers affiliated to Zanjan University of Medical Scienc-
es. This study was registered in Iranian Registry of Clini-
cal Trials (registration number of IRCT201211179463N8)
and approved by the Ethics Committee of Tehran Uni-
versity of Medical Sciences (No. 130/904/D/92).

The sampling began in December 19, 2013 and lasted
for 6 months. The sample size was calculated accord-
ing to the previous articles (15, 20) and by the advice of
the statistics professor using OpenEpi (www.OpenEpi.
com) software (21). The number of individuals in each
group was calculated as 61. Because of the availability
of samples and willingness of individuals to participate
in the study, 79 subjects were enrolled in each group.
Out of 4 health centers in Zanjan that conducted hy-
pothyroidism and phenylketonuria screening tests, 2
of them have been chosen randomly and sampling of
intervention and control groups began at those cen-
ters. The reason for choosing centers that provide neo-
natal screening for sampling was the attendance of the
mothers in first few days after delivery as well as future
referrals for postpartum care, which provided an easy
access to samples for the research. Participants satis-
fied inclusion criteria were enrolled after completing
an informed consent form. Inclusion criteria included
primiparous women, uncomplicated vaginal delivery,
a minimum literacy tips, aged 18 - 35 years, absence of
acute or chronic physical and mental illness, being ex-
clusive breast-feeders of their infants, having healthy
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baby without complications, and sleep disorders (The
Pittsburgh Sleep Quality Index score of 5 or higher). Ex-
clusion criteria were having chronic diseases (diabetes),
using certain drugs such as hypnotics or sedatives, hav-
ing a history of allergy to herbal remedies, and suffer-
ing from depression. Randomization was performed by
simple allocation. Sampling continued until 79 patients
were allocated in each group. Then, the researcher fol-
lowed the participants with phone calls and text mes-
sages and reminded them about the intervention so
that nobody dropped out of the study.

The aromatherapy blend used in this study con-
sisted of 10% lavender essential oil of sesame carrier
oil and placebo was just sesame carrier oil, which was
produced by Barij Essence Pharmaceutical Co. in Iran
under Batch No 9208051. The intervention consisted
of inhaling the aroma of lavender essential oil, by the
intervention group used at night and before sleeping.
They dropped 4 drops of essential oil on a cotton ball,
placed on a cylindrical container at their disposal and
with a projected distance of 20 cm. They inhaled 10 deep
breaths and then placed the container beside their pil-
low until morning. The control group was also treated
in the same manner except that a placebo was inhaled
by the participants. All participants were asked to inhale
the lavender essential oil during bed time until the next
morning and preferably for 4 consecutive days per week
for 8 weeks. To ensure its proper execution, a check list
was provided for the participants, and each week, the re-
searcher reminded the participants of the intervention
with a phone call or short text message. Furthermore,
the contact number of the researcher was provided for
the participants. If for any reason, subjects did not com-
plete the aromatherapy for 4 times a week, they would
be excluded from the study.

In this study, the tools that have been used by the re-
searcher for demographic data collection comprised a
questionnaire survey of environmental confounding
factors affecting sleep, Pittsburgh sleep quality index,
and the Edinburgh Postnatal Depression Scale as well
as aromatherapy and registration forms that were com-
pleted by mothers. Pittsburgh sleep quality index is an
international standardized tool that has been validated
in numerous studies (15, 20). Test-retest reliability and
content validity of its Iranian version have been reviewed
and approved in two studies done by Hossein Abadi et al.
(4) and Malekzadegan et al. (22) whose results showed
the specificity of 87% with a sensitivity of 90%. Test-retest
reliability has been determined in the study of Malekza-
degan et al. (22) and Cronbach o was evaluated at 88% in
the study of Hossein Abadi et al. (4, 20, 22, 23). Pittsburgh
Sleep Quality Index consisted of 19 questions that evalu-
ate the quality of sleep in the past month and measures 7
dimensions (24). The total score of this index ranges from
0 to 21, which a total score of 5 or more denotes poor sleep
quality and shows that the individual has some problems
in 2 or more dimensions (24). This scale was completed
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by the researcher in the meetings with the mothers at the
health centers 3 - 5 days after birth, then at the end of the
first four weeks and finally at the end of the second four
weeks after labor. Because of the poor quality of sleep
in cases of postpartum depression in mothers (10), and
its effect as a confounding factor, Edinburgh Postnatal
Depression Scale has been performed by the researcher
in health centers at the beginning of the study and be-
fore the intervention. In case of scoring 10 or higher, the
samples were excluded from the study with a diagnosis
of postpartum depression. Edinburgh Postnatal Depres-
sion Scale is a universal standardized tool that its reli-
ability and validity have been confirmed by Boyed and
colleagues (20). Confounding factors have been also ex-
amined by a researcher form that has been performed
before the intervention.

3.1. Statistical Analysis

Descriptive statistics, including means and standard
deviations were calculated for all variables. Indepen-
dent t test, Chi-square, and repeated measure test were
used to compare means of the impact of lavandula aro-
matherapy and placebo on the sleep quality between
two groups (case and control). The data were analyzed
using version 16 of SPSS software. The characteristics of
the participants are presented as mean (SD), or number
(percentage). Differences between variables were deter-
mined by independent t test and repeated measure test.
P value < 0.05 was considered as significant (Figure 1).

4. Results

Demographic characteristics of study subjects and
their husbands are shown in Table 1. Mothers in both
groups were similar in all demographic characteristics (P
> 0.05). In terms of individual-environmental confound-
ing factors affecting sleep disorders such as lighting a
bedroom, existence of noise, consuming tea and coffee,
consuming caffeinated soft drinks, herbal remedies,
complaining of pain, general sleep conditions of infants,
and assistance in infants care in two groups showed no
significant differences (P > 0.05). Table 2 shows the mean
and standard deviation of sleep quality index at the be-
ginning of the study, at the end of the four weeks, and
eight weeks after intervention in two groups. As a result,
the mean score of sleep quality at baseline in aroma-
therapy was (8.28 £ 2.11) and in placebo group was (8.45
+2.30) and before the intervention there was no signifi-
cant difference between the two groups in mean score of
quality of sleep (P > 0.05). Four weeks after the interven-
tion, the result showed the mean of quality of sleep in
aromatherapy group was (7.59 £ 2.53) and placebo group
was (8.06 * 2.20), and finally, the average of the quality
of sleep after eight weeks in the intervention group was
(6.79 £ 2.36) and in the placebo group was (7.56 £ 2.14).
Analysis of the data revealed that despite the improve-
ments in sleep quality after 4 weeks of intervention,
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One hundred and fifty-eight postpartum women with sleep
score 5 or over were randomly devided in to two groups.

I

group B (n=79)
case group

I

inhaling lavender essential oil

|

in 8 weeks

79 persons included in two follow-up

J

N

|

group A (n=79)
control group

I

inhaling placebo

|

in 8 weeks

.

79 persons included in two follow-up

Analysis with SPSS 16 /

Figure 1. Study Method Design

Table 1. Demographic Data of Women and Their Husbands Participating in the Study ¢

Variables Group
Case Control Independent t test and Chi-square Test
Women’s mean age, y 28.06 £ 4.105 28.14 £ 4.128 P Value=0.908
Husbands’ mean age, y 31.75+5.06 32.12£5.05 P Value=0.649
Women’s degree of education P Value = 0.726
Primary School 3(3.8) 2(2.5)
High school 3(3.8) 6(7.6)
Diploma 24(30.4) 25(31.6)
University 49 (62) 46 (58.2)
Husbands’ degree of education P Value =0.854
Primary school 3(3.8) 2(2.5)
High school 6(7.6) 6(7.6)
Diploma 49(52) 44 (55.7)
University 21(26.6) 27(34.2)
Womens’ job P Value = 0.869
Housewife 58(73.2) 59 (72.7)
Employee 12 (15.3) 14 (17.7)
Student 6(7.7) 5(6.3)
Self-employed 3(3.8) 1(1.3)
Husbands’ job P Value = 0.352
Employee 28(35.4) 23(29.1)
Worker 15 (19) 10 (12.7)
Self-employed 33 (41.8) 41(51.9)
other 3(3.8) 5(6.3)
The income from the perspective of women P Value = 0.897
Sufficient 27(34.2) 28(35.4)
Nearly Sufficient 49(62) 49 (62)
Insufficient 3(3.8) 2(2.5)

@ Data are presented as No. (%) or Mean + SD.
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there were no significant differences between the inter-
vention and control groups (P > 0.05). However, eight
weeks after intervention, a significant difference was ob-
served between two groups (P < 0.05). To examine differ-
ences in sleep quality means between mothers in both
groups over time, repeated measures tests have been
performed. Before performing this analysis, assump-
tions, including homogeneity of variances and normal
response variables were examined, which confirmed the

establishment of the assumptions. By considering time
and intervention concurrency at the end of eight weeks
compared to the pre-intervention condition, aromather-
apy significantly increased sleep quality from (8.28 + 2.11)
to (6.79 +2.36) (P> 0.05). While at the end of eight weeks
(compared to the pre-intervention conditions), no sig-
nificant change was observed in placebo group in com-
parison to aroma group: 8.45+2.30 t07.56 +2.14 (P < 0.05)
(Table 3, Figures 2 and 3).

Table 2. Comparison of the Quality of Sleep in Postpartum Women Between Case and Control Groups Before and After the Interven-

tion
Variable Intervention Mean + SD P Value?®
Before intervention 0.64
Case 8.2911+2.11922
Control 8.4557+2.30272
4 weeks after intervention 0.216
Case 7.5949 +2.52941
Control 8.0633 +2.20339
8 weeks after intervention 0.033
Case 6.7975 +£2.36632
Control 7.5696 £1.14646

4 Independent t test.

Table 3. Comparison of the Quality of Sleep Between Postpartum Women in Control and Case Groups After the Intervention® b

Variable Before Intervention 4 Weeks After Intervention 8 Weeks After Intervention P Value©
Quality of Sleep 0.002
Case 8.2011+2.1192 7.5949 £2.5294 6.7975 £2.3663
Control 8.4557 +2.3027 8.0633 +£2.2033 7.5696 £1.1464
2 Data are presented as Mean + SD.
Repeated measure test.
€ Pvalue < 0.05 were considered as significant.
Estimated Marginal Means of PSQI Estimated Marginal Means of PSQI
8.50 4 time
group a — .00
8.501 [« __1.00 \ - 4.00
2.00 8.00
2 § 800/
g 8.001 =
= E
P} B0
AEO 5 7504
= 7.504 : =
= Y °
° . 2
= \ E 7.001
E=]
E 7.004 A 7
7 .
=5}
6.50 1
6.504
- - - 1.00 2.00
.00 4.00 8.00 group
time

Figure 2. Estimated Marginal Mean of Pittsburgh Sleep Quality Index

Figure 3. Estimated Marginal Mean of Pittsburgh Sleep Quality Index
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5. Discussion

The present study was conducted with the purpose of
investigating the effects of aromatherapy on sleep qual-
ity of the women during their postpartum period. Com-
paring two groups of intervention and control showed
the effectiveness of aromatherapy on mothers’ sleep
quality. Inhaling this aroma affected some aspects of
sleep quality, including sleep latency and duration, while
it had no statistically significant impact on other aspects
(P<0.05).

These findings are consistent with the results of Chien
et al. (17) study about the effects of lavender essential oil
on autonomic nervous system of middle-aged women
suffering from insomnia. The total score of sleep quality
after aromatherapy with lavender essential oil reduced
after the intervention, but there was no change in sleep
quality score in the control group. The results from a
study conducted by Hirokawa et al. (23) showed that lav-
ender essential oil improves sleepiness during wakeful-
ness. Also in a study conducted by Moeini et al. (15) the
total score of sleep quality in those who did inhale lav-
ender essential oil decreased while in the control group
there was no change in sleep quality score after the same
period of time. Another study by Field and colleagues
(2008) with the purpose of studying the effects of aroma-
therapy in reducing infants’ stress and crying as well as
enhancing their sleep showed the improvement of sleep
quality after aromatherapy with lavender oil (25). Based
on a study done by Lee about the effects of aromatherapy
on the quality of sleep and fatigue level of the mothers in
the postpartum period, inhaled aromatherapy had no ef-
fect on the duration of sleep, frequency of night waking,
and sleep satisfaction (11). These different results might
be due to the following reasons:

1) mothers in this study were enrolled with adequate
sleep quality.

2) duration of aromatherapy was short

3) questionnaire used in the study was a self-designed
questionnaire; moreover

4) PSQL, RCSQ and HCAMQ standardized questionnaire
that has been used in the previous studies, were not used
in this particular study.

Today, aromatherapy has been considered as an alterna-
tive medicine approach with a positive impact and tested
in various researches however, the mechanism of its ef-
fects on sleep quality and its patterns are poorly under-
stood. Nevertheless, in principle the sense of smell plays
animportantrole in overall health as well as physical and
mental relaxation and the brain responds emotionally
to aroma (24). In the postpartum period, because of the
conditions and problems such as pain, sudden hormonal
changes in mothers and taking care of the baby, using
aromatherapy seems to be beneficial as a convenient and
easily accessible method for improving sleep quality of
mothers, which results in the infant and family health
too. Despite several studies in the field of aromatherapy

on sleep quality in different periods of life and under dif-
ferent health conditions, a few studies have investigated
the effects of aromatherapy on the sleep quality in wom-
en during the critical postpartum period to generalize
the results. Therefore, this field of investigation requires
more research. The strong points of this paper are the
careful and continuous follow-up in addition to use of
complementary medicine that has no known compila-
tions. The weak point of this study relates to the factors
that affect the quality of sleep and were out of our con-
trol. This study is a clinical trial that examined the effects
of aromatherapy on sleep quality in women during post-
partum period. Lavender aromatherapy improves the
quality of sleep in postpartum women.
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