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Abstract
Objective: The present study was performed to determine whether lavender oil affects nausea-vomiting
and anxiety in pregnant women.
Methodology: In a quasi-experimental study, sixty-six pregnant women in the 6th to 16th week of
pregnancy with a range of mild to moderate nausea and vomiting were randomized into two groups; a
Lavender and a control group (n = 33 for each group). Twice a day (before rest in the afternoon and night
sleep) for a week, samples in the intervention and control group inhaled Lavender and sesame oil,
respectively. Every night before sleeping, the Rhodes nausea-vomiting questionnaire was completed by
the subjects. In addition, Maternal State Anxiety (MSA) in mothers of two groups was measured by using
the state anxiety scale before and on the seventh day of the intervention.
Results: Seven days after inhalation of Lavender oil, the overall mean score of Rhodes index and the
severity of nausea and vomiting (p = 0.008, p = 0.032, respectively), also the mean scores and severity of
MSA in mothers of the Lavender group were significantly lower than the control group (p = 0.012
and
p = 0.027, respectively). According to the repeated measures analysis, the mean score of the
Rhodes index was significantly decreased in the Lavender and control groups during one week (p =
0.0001 and 0.004, respectively).
Conclusion: This study presented evidence that Lavender aromatherapy could decrease nausea, vomiting,
and anxiety in pregnant women. The findings can guide healthcare workers in providing aromatherapy to
women throughout pregnancy.

Introduction
Nausea and vomiting of pregnancy (NVP( are common conditions with 50–80% prevalence for nausea
and 50% vomiting (ACOG, 2018). Nausea has been reported to be responsible for 33% of all sick leave
during pregnancy (Gray et al., 2018). NVP can significantly reduce pregnant women's quality of life and
negatively affect daily activities, relationships with partners, parenting, occupation, and social functioning
(Bustos et al., 2017, Gray et al., 2018). Studies have also highlighted the economic burden on women and
society, mainly due to lost productivity and healthcare costs (ACOG, 2018, Gray et al., 2018, Matthews et
al., 2015). In a cross-sectional multinational web-based study of 9113 pregnant women and new mothers,
73.5% experienced nausea during pregnancy (Heitmann et al., 2015). Despite its high prevalence and the
resulting social and economic problems, its definitive treatment has not been determined (Schrager et al.,
2021).
There is little data on safety concerning risks of structural malformations for many medications (Parker
et al., 2018). The teratogenic effects of using some drugs to control these symptoms have led to cautious
prescribing and taking medications in the first trimester (Matthews et al., 2015). Most women preferred
not to take medications, especially out of concern for these drugs’ side effects on the fetus (Gray et al.,
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2018). In one study, the respondents with nausea were administered standard medications and medicinal
plants in 17.9% and 8.3%, respectively (Heitmann et al., 2015).
Psychological conditions during gestation and their impact on perinatal outcomes are a matter of debate.
However, one of the most prevalent conditions is anxiety, affecting approximately one-third of pregnant
women at some point during gestation (Ravid et al., 2018). A large meta-analysis of 102 studies found a
prevalence of antenatal anxiety ranging from 18.2% in the first trimester to 24.6% in the third trimester
(Dennis et al., 2017). Anxiety may increase the risk of preterm birth and low birth weight infants (Dennis
et al., 2017, Ravid et al., 2018). In addition, in a study conducted in the Netherlands, antenatal anxiety
early in pregnancy significantly increased the risk for cognitive disorders in children at 14 and 15 years of
age (Dennis et al., 2017).
Consequently, many women may turn to complementary and alternative medicine (CAM) as a natural and
safe method to alleviate their symptoms (Heitmann et al., 2015). The prevalence of complementary and
alternative medicine (CAM) use in pregnancy has been reported to range between 20% and 60% (Di Vito et
al., 2021). Aromatherapy is one of the most popular CAM used by pregnant women (Di Vito et al., 2021)
that uses essential oils to maintain and promote physical, psychological, and spiritual well-being (Ali et
al., 2015, Hedaoo et al., 2019). Lavender oil has been introduced as the most often used oil at each
trimester of pregnancy (0.7%, 0.6%, and 0.3%, respectively) (Bishop et al., 2011).
The positive effects of aromatherapy with Lavender on post-operative’s nausea and vomiting (PONV)
(Karaman et al., 2019), also after chemotherapy in patients with breast cancer have been reported (Ain et
al., 2019). However, the Lavender had no significant effect on nausea after percutaneous
nephrolithotomy (Amirhosseini et al., 2020). Using a combination of Lavender, Peppermint, Spearmint,
and Ginger oil significantly affected PONV (Hodge et al., 2014). The study of the effect of only
Lavender on NVP is limited. In one study, Lavender oil was more effective than Ginger aromatherapy
(Rahayu & Sugita, 2018). In another, Peppermint and Lavender’s combination therapy reduced the severity
of NVP, increased energy levels, and reduced fatigue in pregnant women (Ghani & Ibrahim, 2013). The
limitation of studies indicates the need for further research to deﬁnitive conclusions about the impact
of Lavender aroma on NVP.
Lavender is one of the most popular essential oils for mental disorders and anxiety (López et al., 2017).
Some researchers reported the positive effect of Lavender oil in anxiety conditions; dental anxiety (Arslan
et al., 2020), bone marrow biopsy (Abbaszadeh et al., 2020), peripheral venous cannulation (Karaman et
al., 2016), reduction of cortisol level in candidates for open-heart surgery (Hosseini et al., 2016), in highrisk postpartum women (Conrad & Adams, 2012), postpartum blues (Amin et al., 2020), also during labor
(Mirzaei et al., 2009). The results of a Systematic Review and Meta-analysis of randomized controlled
trials showed that aromatherapy with Lavender might have positive effects on anxiety and its
physiological manifestations (Kang et al., 2019).
The study of the effect of only Lavender on the anxiety of pregnancy is limited. In two studies, Lavender
oil was one of the three possible oils to choose for inhalation in pregnancy (Igarashi and Fujita, 2010,
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Igarashi, 2013). One study evidence that aromatherapy massage with Lavender oil could significantly
decrease stress and enhance immune function in pregnant women (Chen et al., 2017). Moreover, one
study has reported that aromatherapy inhalation with foot-bath and Lavender alone could significantly
decrease anxiety in pregnancy (Effati-Daryani et al., 2015).
Various researchers reported the association between anxiety with nausea and vomiting during
pregnancy (Köken et al., 2008, Nikibakhsh et al., 2016, Beyazit et al., 2018); however, in a randomized
control trial, the Mint oil positively reduced nausea and vomiting during pregnancy without any impact on
state anxiety (Amzajerdi et al., 2019).
According to the Cochrane review, there is little evidence that non-pharmacological methods effectively
reduced the NVP (Matthews et al., 2015). As a result, more studies need to approve this method as an
effective method for pregnant women. The present study was designed to investigate the effects of a
one-week Lavender oil on NVP and anxiety. It was; based on the hypothesis that Lavender improves
nausea, vomiting, and anxiety in pregnancy.

Materials And Methods
Study design
This single-blind, semi-experimental study have been conducted from Jan 20 to Jun 15, 2015. The study
samples were pregnant women referred to the prenatal care center of Baharloo teaching hospital,
affiliated with Tehran University of Medical Sciences (TUMS) in Tehran, Iran.
Sample size
Considering that the present study's primary outcome was anxiety, nausea, and vomiting of pregnant
women, to detect a significant difference among the two groups, a sample of 33 subjects per group was
estimated. A study with such a sample size would have a power of 80% and a confidence level of 95% for
considering attrition.
Randomization and blinding
On the first day, according to a coin throwing by a research assistant, the samples were placed in the
control group and the next day in the Lavender group. Until the last day, to prevent contact mothers from
each other, the participants were allocated every other day to one of the control or Lavender. Data
gathering was done by a research assistant who was blind to the groups’ assignment.
Study population
The study population included all pregnant women with NVP admitted to the prenatal care unit of the
Baharloo teaching center in Tehran, Iran’s capital city. Participants were pregnant women between 15 to
34 years old, with the gestational age of 6 to 16 week of pregnancy based on the first day of the last
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menstrual period or sonography of the first trimester who met the following criteria: a normal, single, and
wanted pregnancy, mild to moderate nausea, and vomiting (according to Rhodes index), state anxiety
scale less than 60, no cold, physical, mental, and emotional recognized diseases, exposure to stressful
events during the past three months, history of allergy to herbal drugs, olfactory disorders, use of
anti‑emetic or emetic drugs (herbal or chemical drugs) in the past 24 hours, and sedative drugs or other
therapeutic measures such as vegetable oils according to their reporting. Exclusion criteria included
crises and stressful events during the study, unwillingness to continue the study, absent regular use of
aromatherapy (no using oil during two consecutive or non‑consecutive days), the use of drugs or other
complementary medicines that can reduce nausea, vomiting or anxiety.
Intervention
The researcher explained the purpose and procedure of the study to the mothers who had the inclusion
criteria. Mothers were encouraged to ask any questions that they had concerning the research. We used a
formal written paper through a generic consent form suggested and approved by the TUMS ethics
committee. On the first day at the prenatal care unit, the mothers in both Lavender and control groups
individually filled out a demographic questionnaire, Rhodes nausea-vomiting questionnaire, and state
anxiety scale. All mothers received routine training on diminishing nausea, such as avoid foods, smells,
activities, or similar situations that may exacerbate NVP (ACOG, 2018).
Aromatherapy was conducted seven days in both groups. Kashan Barij Esanse Pharmaceutical Company
manufactured Lavender oil and placebo used in the present study. The oil was extracted from the
flowering aerial parts of Lavender (Lavandula Angustifolia) and diluted with 10% concentration in
odorless sesame base oil. Sesame oil was used in the control group as a placebo. Twice a day (before
rest in the afternoon and night sleep) for a week, samples in the Lavender and control group inhaled
Lavender and sesame oil, respectively. Each time, the samples dripped four drops of bottle content on
cotton, kept them in 20 cm of their noses, and then breathed 20 minutes through the nose. Glass
containers with the same shape and color were pre-coded by the consultant pharmacist and was
unknown to the researcher.
It was taught to mothers, if any abnormal signs (i.e., running nose, skin rash, itching, headache, burning
eyes, and abdominal pain) appeared throughout the intervention period, the intervention should be
stopped and recorded. Seven copies of the Rhodes nausea-vomiting questionnaire were given to the
participants to fill at the end of each day of study. In addition, mothers completed the state anxiety scale
after the last day of intervention (seventh day).
Instruments
The Rhodes nausea-vomiting index with a 5-point Likert-type questionnaire was used to measure nausea
and vomiting. This tool has 8-item and three subscales (nausea, vomiting, and retching).
The questions measure levels and distress caused by these symptoms (Matthews et al., 2015). The
questionnaire complete by selecting one option from the least or absent symptom (zero) to the worstPage 5/14

case (four). Therefore, the total scores range from 0 to 32. A score of 0 indicates no symptom, 1 to 8 mild,
9 to 16 moderate, and 17 to 32 severe symptoms (Hirose et al., 2020). Rhodes has created this index to
measure nausea and vomiting symptoms associated with chemotherapy, also validated in studies of
nausea and vomiting of pregnancy (Matthews et al., 2015). In Iran, its validity has been confirmed by the
content validity method, and its reliability was calculated and confirmed using Cronbach's Alpha
coefficient test (α = 0.8) (pakniat et al., 2018).
The State-Trait Anxiety Inventory (STAI) Scale (Spielberg) is used to assess anxiety. The STAI scale is a
commonly used to measure two types of anxiety: state and trait anxiety. State anxiety (A-State) is a
transitory emotional response to a specific situation accompanied by feeling tension and apprehension.
The state anxiety scale consists of 20 self-descriptive statements, with each item scored on a 4-point
Likert scale ranging from 1 to 4. Thus, the total score ranges from 20 to 80, where a higher score
indicates higher anxiety. The reliability of the STAI scale in the Persian language was supported by a
Cronbach’s alpha coefficient of 0.9 (Afand et al., 2017).
Statistical methods
Descriptive statistics were used to describe the sample characteristics. The normality of quantitative data
was evaluated using the Kolmogorov-Smirnov test. The Fisher and Chi‑square tests were used to
compare qualitative variables. The repeated measures analysis was utilized to compare the mean scores
of the Rhodes index during the seven days of intervention. Paired and independent sample t-tests were
used to find differences within and between the two groups. SPSS version 16 was used for the data
analysis, and the p < 0.05 was considered statistically significant.

Results
Of 72 mothers who participated in the study, 66 mothers were recruited into two groups: the Lavender and
the control. Excluded cases were three participants due to irregular use of oil (one and two mothers in the
Lavender and control group, respectively) and three participants for using other drugs (one and two
mothers in the control and Lavender group, respectively) (Fig. 1).
There were no significant differences between the two groups in the demographic characteristics between
two groups. Most of participants were primigravida (Table 1). The mothers’ initial Rhodes index scores
were similar (p = 0.914, Table 2). The comparison of mean scores of the Rhodes index between the two
groups showed no significant differences except on day seven (p = 0.008) (Table 2). In addition, the
results obtained from repeated measures analysis indicated that the mean score of the Rhodes index was
significantly decreased in the Lavender and control groups (p = 0.0001 and 0.004, respectively) (Table 2).
However, the decrease in the Lavender group was more apparent (Fig. 2). After seven days, the severity of
nausea and vomiting were statistically significantly different between the two groups (p = 0.032) (Table
3).
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Seven days after the intervention, the mean scores and severity of MSA in mothers of the Lavender group
were significantly lower than the control group (p = 0.012 and p = 0.027, respectively) (Tables 4 and 5).
After the intervention, the mean scores of MSA has significantly decreased in two groups (p <0.0001)
(Table 4).

Discussion
We studied the effect of aromatherapy using Lavender oil and those of a placebo. Our results showed
that the mean score and severity of nausea, vomiting, and anxiety in the Lavender group were
significantly less than the control group after seven days. In the current study, NVP was evaluated from
the first to the seventh day of the intervention. There was a noticeable significant statistical difference
between the two groups in the total Rhodes score on the seventh day of the intervention. However, the
Rhodes nausea-vomiting index score decreased over time in both groups. However, the decrease in the
Lavender group was more manifest than in the control group. This decrease in the control group might be
due to the placebo effect in such studies.
In some studies, the effect of Lavender oil on nausea and vomiting in pregnancy has been reported
(Rahayu & Sugita, 2018, Ghani & Ibrahim, 2013). In one, Lavender oil was more effective than Ginger on
the frequency of nausea and vomiting (Rahayu & Sugita, 2018). In another study, on the third day of the
intervention, the combination of Lavender and Peppermint reduced episodes of nausea and vomiting
(Ghani & Ibrahim, 2013). It is noticeable that reports of oils on both NVP and anxiety in pregnant women
are limited. In one study, inhalation of Mint aroma significantly decreased nausea and vomiting of
pregnancy on the fifth day of the intervention, but not on state anxiety level (Amzajerdi et al., 2019).
The current study revealed that aromatherapy with Lavender oil significantly reduced the severity and the
mean score of state anxiety in pregnant women. The positive effect of Lavender alone and Lavender with
foot-bath have been reported on anxiety level, stress, and depression (Effati-Daryani et al., 2015). In two
studies, Lavender oil was one of the three possible oils to choose for inhalation in pregnancy. In one
study, which started at 28 weeks of pregnancy, aromatherapy had no significant effect on state anxiety
but significantly reduced trait anxiety (Igarashi and Fujita, 2010). In another, short-term aromatherapy
with essential oils significantly improved the tension-anxiety and anger-hostility scores for pregnant
women (Igarashi, 2013). One study found that aromatherapy massage using Lavender oil could
significantly decrease stress and enhance immune function in pregnant women (Chen et al., 2017).
Lavender aromatherapy also effectively reduced the levels of norepinephrine in women with postpartum
blues (Amin et al., 2020). In addition, aromatherapy with Lavender improved anxiety status and
decreased cortisol secretion from the adrenal gland during labor in nulliparous women (Mirzaei et al.,
2009). In one meta-analysis, Lavender aromatherapy positively relieved anxiety and decreased cortisol
levels (Kang et al., 2019).
Lavender is the most popular oil used during pregnancy (Bishop et al., 2011). Lavender oil is an aromatic
herbal extract with antibacterial, antifungal, carminative (smooth muscle relaxants), sedative, and
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antidepressant properties (Hedaoo et al., 2019, Amin et al., 2020). It is used in pharmacy, phytotherapy,
and aromatherapy (López et al., 2017). The mechanism of action of Lavender oil is not specified. Some
studies showed that it exhibits anticholinergic, antihistaminic, and anti-inflammatory activities. These
effects are similar to those of the antiemetic drugs that are commonly used (Karaman et al., 2019).
Traditionally, Lavender as an herbal remedy has been associated with anxiolytic properties (Donelli et al.,
2019). Studies approve the high linalool and linalyl acetate content in this medicinal plant (López et al.,
2017, Amin et al., 2020). Both sedative and anxiolytic components of Lavender are responsible for the
pharmacological effects (López et al., 2017, Donelli et al., 2019). The stimulation of olfactory receptor
cells can explain the main mechanism in the nasal epithelium (Amin et al., 2020). It binds to the specific
receptors of sensorial nasal neurons connected to the olfactory bulbs in the limbic system and stimulates
smell and emotion (Di Vito et al., 2021).
The optimal strategies for pregnant women involve natural, harmless, and safe interventions, such as
complementary therapies. For example, as a low-cost complementary medicine with fewer complications
and non-invasive forms of treatment, aromatherapy is used to improve an individual's psychological
health and well-being (Chen et al., 2017, Amin et al., 2020). So it is better for aromatherapy in pregnant
women to be at the top of research programs.

Conclusions
The current study results showed that aromatherapy with Lavender oil could reduce nausea, vomiting,
and anxiety in pregnant women. Due to the interest of pregnant women in complementary medicine and
considering the simplicity and cost-effectiveness of this intervention without side effects, caregivers can
advise using Lavender to eligible pregnant women. Using such methods may improve pregnant women’s
quality of life and efficiency in such a crucial period. However, further studies with more extended
intervention periods are necessary to confirm these results.

Limitations
The impossibility of blinding for participants due to the nature of direct inhalation aromatherapy was a
significant limitation.
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Figure 1
Consort flow diagram.
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Figure 2
The mean scores of Rhodes index before and during the seven days of the intervention in the two groups.
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