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ABSTRACT

Background: Emesis gravidarum affects 60-80% of first-trimester
pregnancies and can reduce maternal quality of life. Evidence comparing
ginger decoction and lavender aromatherapy remains limited, particularly in
Indonesian primary maternal healthcare settings. This study compared their
effectiveness in reducing the severity of emesis gravidarum among first-
trimester pregnant women.

Methods: A quasi-experimental design with two separate intervention
groups was employed, adhering to Transparent Reporting of Evaluations
with Nonrandomized Designs (TREND) guidelines. Forty-four first-trimester
pregnant women (<12 weeks' gestation) experiencing emesis gravidarum
were recruited via purposive sampling from Independent Midwifery Clinics
in East Jakarta and Bekasi, Indonesia (November-December 2025). Group 1
(n=22) received ginger decoction; Group 2 (n=22) received lavender
aromatherapy. The independent variable was intervention type; the
dependent variable was emesis gravidarum severity, measured by the
Pregnancy Unique Quantification of Emesis/Nausea (PUQE) instrument. Data
were analysed using the Independent T-test, the Wilcoxon signed-rank test,
and Cohen's d for effect size.

Results: Post-intervention mean PUQE score was significantly lower in the
ginger decoction group (Mean=5.50, SD=1.50) versus lavender
aromatherapy (Mean=7.18, SD=1.62; p=0.001; Mean difference=1.68; 95%
CI: 0.73-2.63; Cohen's d=0.76). Both interventions significantly reduced
emesis severity from pre- (Mean=9.34, SD=1.72) to post-intervention
(Mean=6.34, SD=1.75; p<0.001, Wilcoxon test).

Conclusion: In this quasi-experimental study, ginger decoction
demonstrated superior outcomes, serving as a low-cost, culturally adaptable
non-pharmacological option for emesis gravidarum in Indonesian primary
maternal healthcare. Lavender aromatherapy provided meaningful
complementary benefit, particularly for women with psychosocial
contributors to nausea or those intolerant of ginger. Findings should be
interpreted within the limitations of the quasi-experimental design and the
limited geographic scope.

Keywords: Emesis Gravidarum; Ginger; Lavender Oil; Aromatherapy;
Pregnancy.
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Implications for Practice:

e Based on the findings of this quasi-
experimental study, midwives may consider
standardised ginger decoction as a potentially
safe, accessible, and effective non-
pharmacological management strategy for
emesis gravidarum in the first trimester,
pending confirmation from larger
randomised trials.

e Lavender aromatherapy may be offered as a
complementary intervention option,
particularly for women with psychosocial
contributors to nausea, those in low-resource
facilities, or those who cannot tolerate ginger,
with the caveat that the evidence base
currently derives from small quasi-
experimental studies.

e Maternal healthcare institutions should
develop clinical practice guidelines and
patient education materials in Bahasa
Indonesia that incorporate both
interventions, and midwifery training
programs should include competency

development in the safe, non-
pharmacological management of emesis
gravidarum—interventions that are

affordable, accessible, and culturally
acceptable across Indonesian antenatal care
settings.

Introduction

Pregnancy is a complex physiological
process lasting approximately 259-294
days (37-42 weeks) and divided into three
trimesters. The first trimester (weeks 1-12)
is characterised by profound endocrine
changes, including rapid increases in human
chorionic gonadotropin (hCG), estrogen,
and progesterone, which underpin many
physiological = adaptations of early
pregnancy (Nency, 2023). Among the most
prevalent and disruptive of these
adaptations is emesis gravidarum—nausea
and vomiting of pregnancy (NVP) affecting
60-80% of primigravidae and 40-60% of
multigravidae globally (Juliasen, 2024).

Emesis gravidarum is defined as nausea
and vomiting occurring in the first trimester
without metabolic derangement. In
contrast, hyperemesis gravidarum

represents the severe, refractory form
associated with dehydration, electrolyte
imbalance, and weight loss exceeding 5% of
pre-pregnancy body weight, often requiring
hospitalization (Tan & Omar, 2021). Emesis
gravidarum typically presents between 6
and 8 weeks of gestation and resolves by
weeks 16-20, imposing a significant burden
including dehydration, nutritional deficits,
decreased productivity, and psychological
distress (Istikhomah & Sri, 2024; Wahyuni,
2025).

Pharmacological management
including pyridoxine, antihistamines,
metoclopramide, and ondansetron raises
concerns about teratogenic potential during
organogenesis in the first trimester (Sucipto
et al, 2023). In Indonesian primary
healthcare settings, access to antiemetic
medications in rural or low-resource
facilities may be limited, and cultural
preferences favor herbal and traditional
therapies (Metasari et al, 2022). These
factors make non-pharmacological
approaches especially important within the
Indonesian maternal healthcare context
(Fauziah et al., 2022).

Ginger (Zingiber officinale) is among
the most evidence-supported non-
pharmacological antiemetics. Its active
compounds—gingerol and shogaol exert
antiemetic  effects by  antagonizing
serotonin (5-hydroxytryptamine type 3 [5-
HT3]) receptors, accelerating gastric
emptying, and reducing gastric spasms
(Istikhomah & Sri, 2024). Lavender
aromatherapy (Lavandula angustifolia) acts
via olfactory stimulation of the limbic
system, utilizing linalool and linalyl acetate
to induce relaxation, reduce anxiety, and
attenuate nausea perception through
psychoneuroendocrine modulation
(Deviserlina, 2025). Despite increasing
evidence supporting each intervention,
comparative evidence between
physiologically targeted (ginger) and
psychologically = mediated (lavender)
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interventions using validated instruments
and standardized dosing remains limited,
particularly in Indonesian  primary
maternal healthcare settings.

Guided by the Roy Adaptation Model
and the biopsychosocial framework, this
study conceptualizes ginger as acting on
gastrointestinal physiological pathways (5-
HT3 receptor antagonism) and lavender as
acting on the psychoneuroendocrine
pathway via the olfactory-limbic axis and
hypothalamic-pituitary-adrenal (HPA) axis
modulation—complementary adaptive
mechanisms for managing hormonal-driven
emesis (Kementerian Kesehatan RI, 2024).
Both interventions are culturally acceptable
and accessible within Indonesian antenatal
care, supporting their practical contribution
to evidence-based midwifery practice and
maternal health policy.

This study aimed to compare the
effectiveness of ginger decoction and
lavender aromatherapy in reducing emesis
gravidarum severity (as measured by PUQE
score) among first-trimester pregnant
women at Independent Midwifery Clinics in
East Jakarta and Bekasi, Indonesia.

Methods
Study Design

A quasi-experimental design with two
separate intervention groups (without a
control group) was employed. This study
adhered to Transparent Reporting of
Evaluations with Nonrandomized Designs
(TREND) guidelines. Randomization was
not feasible due to ethical considerations
regarding cross-contamination between
groups sharing the same facility,
operational constraints within routine
midwifery practice, and the need to
maintain standard-of-care continuity at
each site. Group allocation was based on
practice site (East Jakarta clinic: ginger
decoction; Bekasi clinic: lavender
aromatherapy). Prior to intervention
administration, a  preliminary site-

comparability assessment was conducted:
both clinics serve similar peri-urban
Indonesian populations, operate under
equivalent antenatal care protocols, and
have comparable patient sociodemographic
profiles. No  statistically  significant
differences in maternal age, gestational age,
or baseline PUQE scores were found
between sites (all p>0.05). However, it is
acknowledged that unobserved site-level
differences in patient population, provider
behavior, local antenatal practices, or
socioeconomic characteristics may
constitute threats to internal validity. These
limitations are discussed further in Section
5. A participant flow diagram (TREND) is
provided as supplementary material.

Participants

Participants = were  first-trimester
pregnant women (gestational age <12
weeks) experiencing emesis gravidarum,
recruited via purposive sampling from
Independent Midwifery Clinics (Bidan
Praktek Mandiri) in East Jakarta and Bekasi,
Indonesia, November-December 2025.
There were no participant withdrawals or
dropouts during the study period.

Inclusion criteria were: (1) pregnant
women in the first trimester (<12 weeks
gestation); (2) experiencing nausea and
vomiting of pregnancy (NVP; emesis
gravidarum), clinically defined as nausea
and/or vomiting without metabolic
derangement, weight loss <5% of pre-
pregnancy body weight, and PUQE score 4-
12, classified by trained midwife-
enumerators; (3) willing to provide written
informed consent; and (4) able to consume
ginger decoction or use lavender
aromatherapy. Exclusion criteria were: (1)
hyperemesis gravidarum requiring
hospitalization (PUQE >12 or clinical signs
of dehydration/electrolyte imbalance); (2)
history of allergy to ginger or lavender; (3)
concurrent antiemetic pharmacotherapy;
(4) serious comorbidities (e.g., liver disease,
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gastrointestinal disorders). A total of 44
participants were enrolled (22 per group).

Sample size was determined by a priori
power analysis using G*Power (version
3.1), with a=0.05, power=0.80, and an
estimated medium effect size (Cohen's
d=0.5), yielding a minimum of 21
participants per group; 22 were recruited to
allow for potential attrition. Purposive
sampling was  employed because
probability-based recruitment was not
feasible within this routine clinical setting,
where patient flow was governed by
scheduled antenatal appointments and
strict clinical eligibility criteria. While this
approach ensured clinical homogeneity, it
introduces selection bias and limits external
validity; future studies should employ
probability-based sampling to strengthen
representativeness.

Instruments

Nausea and vomiting severity was
assessed using the Pregnancy Unique
Quantification of Emesis/Nausea (PUQE)
instrument (Hada et al.,, 2021)—a validated,
adopted 3-item self-report scale measuring
duration of nausea, frequency of vomiting,
and retching over a 12-hour period. Scores
range from 3 (no symptoms) to 15 (severe
symptoms), categorized as mild (3-6),
moderate (7-12), and severe (13-15). The

instrument  was administered by
interviewer with trained midwifery
enumerators. Reliability (Cronbach's «

>(0.70) and validity have been established in
the original validation study (Hada et al,
2021); the Indonesian-language version has
been used in prior studies (Istikhomah &
Sri, 2024). Permission for use was obtained
from the original authors. The instrument is
provided as supplementary material.

Intervention

Group 1 received ginger decoction: 15
grams of fresh ginger (Zingiber officinale)
boiled in 200 mL of water for 15 minutes,

consumed warm, twice daily for 7 days.
Ginger was sourced from a single
standardized commercial supplier (same
batch origin) to minimize inter-batch
variability; however, phytochemical
quantification of gingerol and shogaol
concentrations was not performed,
acknowledged as a limitation affecting
pharmacological reproducibility. Future
studies should use standardized extracts
with verified phytochemical profiles. Group
2 received lavender aromatherapy: 3-4
drops of lavender essential oil (Lavandula
angustifolia; 100% pure; BPOM-certified;
steam distillation; manufacturer lot
available upon request) on a cotton ball,
inhaled for 15 minutes, twice daily for 7
days. Independent purity verification and

chemotype characterization were not
performed, limiting  pharmacological
precision. Both interventions were
administered at participants’ homes
following standardized operating

procedures (SOP) by trained diploma-level
registered midwives (22 years clinical
experience). Adherence was monitored via
daily participant logbooks reviewed at day
3 and day 7 home visits. Adherence rates
were high: 95.5% (21/22) in each group
completed all 14 scheduled doses; one
participant per group missed one dose
(missed-dose rate 4.5%). Self-reported
adherence is subject to social desirability
bias. Adverse events were monitored via
daily logbook entries and verbal inquiry at
day 3 and day 7; no adverse events were
recorded.

Data Collection

Data were collected at two time points:
immediately before intervention
commencement (pre-intervention) and
after 7 days (post-intervention). Participant
flow: 56 pregnant women were screened for
eligibility; 12 were excluded (8 did not meet
inclusion criteria, 3 declined participation, 1
met exclusion criteria for hyperemesis
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gravidarum). A total of 44 eligible
participants were allocated to intervention
groups (22 per site/group) and all 44
completed the study with no withdrawals or
dropouts. All 44 participants were included
in the final analysis. Instruments were
administered by the principal investigators
and trained midwifery enumerators who
received 4-hour standardized training prior
to data collection. Outcome assessors were
not blinded to intervention group
assignment, as blinding was not feasible in
this open-label quasi-experimental design;
this introduces potential for interviewer
bias in PUQE administration, which is
acknowledged as a limitation. Data were
double-entered and verified for accuracy;
incomplete questionnaires were excluded.
All data were stored securely and
anonymized prior to analysis.

Data Analysis

Data were analyzed using IBM SPSS
Statistics version 25.0. Descriptive statistics
(mean, SD, frequency, percentage) were
used to characterize the sample. Normality
was assessed separately for: (a) between-
group post-intervention PUQE scores, and
(b) within-group paired difference scores
(pre-post change per participant), using the
Kolmogorov-Smirnov test. Between-group
scores were normally distributed (Ginger:
KS=0.131, p=0.200; Lavender: KS=0.144,
p=0.200); Levene's test confirmed
homogeneity of variance (F=0.18, p=0.677);
therefore, the Independent Samples T-test
was applied for between-group
comparison. Within-group paired
difference scores did not meet normality
assumptions (both groups: KS p<0.05);
therefore, the Wilcoxon signed-rank test
was employed for within-group pre-post
comparison. This distinction explains the
differential use of parametric and non-

parametric tests. Effect size was calculated
using Cohen's d with pooled SD: d = (M1 -
M2) / SD_pooled. No adjustment for
multiple comparisons was applied given the
limited number of pre-specified analyses;
acknowledged as a limitation. All p=0.000
values are reported as p<0.001. Statistical
significance was set at a=0.05.

Ethical Considerations

The study was conducted in accordance
with the Declaration of Helsinki. Ethical
approval was obtained from the Ethics
Committee of Sekolah Tinggi Ilmu
Kesehatan Abdi Nusantara Jakarta, Jakarta,
Indonesia (Approval Number: 056/KEPK-
STIKES-AN/III/2025). All  participants
provided written informed consent and
were informed of their right to withdraw
voluntarily at any time  without
consequence. Participant anonymity and
data confidentiality were maintained
throughout the study. Participants received
no monetary compensation; intervention
materials (fresh ginger, lavender essential
oil) were provided free of charge as part of
the study protocol. Transportation
assistance was not provided, as all study-
related contact occurred during
participants’ scheduled routine antenatal
visits.

Results

A total of 44 first-trimester pregnant
women were enrolled (Table 1). The
sample was predominantly senior high
school-educated (70.5%), with a mean age
of 28.6 years and mean gestational age of
9.3 weeks, consistent with the peak period
of NVP. Baseline PUQE scores showed no
statistically significant differences between
groups (p>0.05); however, several clinically
relevant confounders were not
systematically assessed.
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Table 1. Demographic and Obstetric Characteristics of Respondents (n=44)

Variable Mean Minimum Maximum SD
Respondent Age (years) 28.6 18 41 5.65
Gestational Age (weeks) 9.3 6 12 2.07

Education Level

Junior High School (SMP): 3 (6.8%); Senior High School (SMA): 31 (70.5%);

Bachelor's Degree (S1): 10 (22.7%)

SD = Standard Deviation

Table 2 shows that baseline
characteristics were statistically
comparable for the variables assessed.
Maternal age, gestational age, and baseline
PUQE scores did not differ significantly
between groups (all p>0.05). However,
several clinically relevant confounders—

including parity, gravidity, nutritional
status, socioeconomic status, dietary intake,
psychosocial stress, prior emesis history,
and previous antiemetic use—were not
systematically collected, which limits the
comprehensiveness of baseline equivalence
evaluation and the interpretive depth of
group comparisons.

Table 2. Baseline Equivalence Between Ginger and Lavender Groups

Variable Ginger (n=22) Mean+SD Lavender (n=22) p-value
Mean+SD

Maternal age 28.1+5.30 29.1+6.00 0.56

Gestational age 9.4+£2.10 9.2+2.00 0.73

Baseline PUQE score 9.45+1.60 9.23+1.83 0.67

No statistically significant baseline differences were identified (all p>0.05).

Comparison between Ginger Decoction and
Lavender Aromatherapy

Kolmogorov-Smirnov tests confirmed
normal distribution of post-intervention
PUQE scores (Ginger: KS=0.131, p=0.200;
Lavender: KS=0.144, p=0.200); Levene’s
test confirmed homogeneity of variance
(F=0.18, p=0.677). The Independent
Samples T-test was therefore applied for
between-group comparison. Post-
intervention mean PUQE scores were
significantly lower in the ginger decoction
group than the lavender aromatherapy
group.

The post-intervention mean PUQE
score in the ginger group was 5.50
(SD=1.50), whereas the lavender group

demonstrated a mean score of 7.18
(SD=1.62). The mean difference between
groups was 1.68 points (95% CI: 0.73-2.63;
p=0.001). Effect size was calculated using
Cohen’s d with pooled SD method
(SD_pooled=1.56), yielding d=0.76,
indicating a moderate-to-large effect. Given
the small sample (n=22/group), this
estimate may be unstable. The 1.68-point
PUQE difference is clinically meaningful: the
ginger group’s post-intervention mean
(5.50) fell in the mild category (PUQE 3-6),
while the lavender group (7.18) remained
in the moderate category (PUQE 7-12). No
validated MCID for PUQE exists; future
studies should address this gap (Table 3).
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Table 3. Comparison of Post-Intervention PUQE Scores Between Groups (n=44)

Group n Mean + SD
Ginger decoction 22 5.50+1.50
Lavender 22 7.18+1.62
aromatherapy

Mean Difference 95% CI p- Cohen’s d
value
1.68 0.73-2.63 0.001 0.76

*Statistically significant at p<0.05. SD = Standard Deviation. 95% CI for Mean Difference (Ginger - Lavender). Cohen's d=0.76.

Effect of Both Interventions Before and After
Intervention

Because normality assessment showed
non-normal distribution for repeated
measures, within-group analysis was
performed using the Wilcoxon signed-rank
test.

Both interventions were associated
with statistically significant reductions in
NVP severity. In the ginger decoction group,
mean PUQE scores decreased from
9.45+1.60 to 5.50+1.50, a mean reduction of

3.95 points (95% CI: 3.20-4.70; p<0.001,
Wilcoxon signed-rank test). In the lavender
aromatherapy group, PUQE scores
decreased from 9.23+1.83 to 7.18%+1.62, a
mean reduction of 2.05 points (95% CI:
1.28-2.82; p=0.002, Wilcoxon signed-rank
test). The larger within-group reduction in
the ginger group is consistent with its
superior between-group outcome. The
contribution of natural symptom resolution
cannot be excluded in the absence of a
control group (Table 3 and Table 4).

Table 4. Within-Group Comparison of PUQE Scores Before and After Intervention

Group Pre-intervention Post-intervention Mean p-
Mean+SD Mean+SD Change value
Ginger decoction 9.45+1.60 5.50+1.50 -3.95 <0.001*
Lavender 9.23+1.83 7.18+1.62 -2.05 0.002*
aromatherapy

*Statistically significant at p<0.05. SD = Standard Deviation.

Discussion

The mean maternal age of 28.6 years
and gestational age of 9.3 weeks are
consistent with Indonesian reproductive-
age populations and the known peak of
emesis gravidarum at maximal hCG
elevation (Citrawati & Arwidiana, 2023;
Henukh & Siti, 2020). Partial baseline
equivalence was demonstrated for
variables assessed; unassessed
confounders limit this claim. Under quasi-
experimental conditions, ginger decoction
produced superior observed NVP outcomes
(PUQE Mean: 5.50 vs. 7.18; p=0.001;
Cohen's d=0.76). Contradictory evidence
exists: some randomized trials report no
significant ginger-placebo difference (e.g.,

Jewell & Young, 2003, Cochrane). This
finding is consistent with (Mailinda, 2024),
and is supported internationally by Lete &
Allué (2016), who confirmed ginger’s
efficacy in a  systematic review.
Mechanistically, gingerol and shogaol are
proposed to antagonize 5-HT3 receptors,
block the chemoreceptor trigger zone, and
accelerate gastric motility (primarily
preclinical evidence; theoretical in humans)
(Istikhomah & Sri, 2024).

While less effective than ginger
decoction, lavender aromatherapy
produced clinically meaningful reduction in
emesis severity. Its mechanism operates via
the olfactory-limbic axis: linalool and linalyl
acetate modulate HPA axis reactivity and
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attenuate psychosocial contributions to
nausea perception (Deviserlina, 2025). Sari
et al. (2023) and Safitri et al. (2024)
confirmed lavender’s efficacy in Indonesian
settings. Critically, aromatherapy is
susceptible to expectancy and sensory
placebo responses; since no placebo or
control group was included, natural
symptom fluctuation, expectation, and
attention effects cannot be excluded.
However, Metasari et al. (2022) found
lemon aromatherapy more effective than
lavender, highlighting heterogeneity. The
selection of lavender over lemon or
peppermint was based on local evidence
balance and BPOM certification—not
definitive superiority; future trials should
compare multiple aromatherapy agents.
Differential outcomes reflect distinct
proposed pathways: ginger on
gastrointestinal physiology, lavender on
neuroendocrine modulation (Mailinda,
2024). High cultural acceptance of jamu
(traditional herbal remedies) supports the
feasibility of ginger-based preparations in
Indonesian  antenatal care  settings
(Oktaviani et al., 2021).

This study provides preliminary head-
to-head observed data within Indonesian
midwifery settings, suggesting ginger may
produce superior NVP outcomes compared
to lavender under quasi-experimental
conditions. These findings should not be
interpreted as definitive proof of
comparative efficacy, given the absence of
randomization, blinding, and a control
group. Natural symptom resolution also
cannot be excluded. These findings extend
the Roy Adaptation Model framework and
support future investigation of combined
ginger-lavender protocols, factorial designs,
longer follow-up, and patient preference as
a mediator of effectiveness (Retni et al,
2024).

Implications and limitations

These findings provide preliminary
evidence that ginger decoction and lavender
aromatherapy are safe, low-cost, and
culturally acceptable non-pharmacological
options for managing emesis gravidarum in
Indonesian primary maternal healthcare
settings. However, the study's quasi-
experimental design, small sample size, lack
of randomization, blinding, and placebo
control, limited study sites, short follow-up
period, self-reported adherence, and
unmeasured confounders restrict the
strength and generalizability of the findings.
Future multicenter randomized controlled
trials with larger samples, longer follow-up,
objective adherence monitoring, participant
acceptability assessment, and standardized
intervention protocols are needed to
confirm effectiveness and  support
integration into antenatal care guidelines.

Relevance to Practice

Based on the preliminary findings of
this quasi-experimental study, midwives
may consider offering standardized ginger
decoction (15 g fresh ginger in 200 mL
water, twice daily for 7 days) as a
potentially beneficial non-pharmacological
adjunct for NVP management between
weeks 6 and 12 of gestation, and lavender
aromatherapy (3-4 drops of BPOM-
certified essential oil, inhaled for 15
minutes twice daily) as a complementary
option. These recommendations are
tentative and should be applied with
caution given the quasi-experimental
design and limited sample. Formal clinical
practice guideline development should
await confirmation from multicenter
randomized controlled trials. Healthcare
institutions may explore locally appropriate
patient education materials in Bahasa
Indonesia detailing preparation, dosages,
contraindications, and safety monitoring.
Midwifery  training  programs  may
incorporate awareness of these affordable,

https://janh.candle.or.id

©The Authors 2026. This is Open-Access article under the CC BY-SA License

~ 1126 ~


https://janh.candle.or.id/
https://creativecommons.org/licenses/by-sa/4.0/

Ll : .
]ANH Journal of Applied Nursing and Health | Vol. 8, No. 2 (2026) p-ISSN:2657-1609 | e-ISSN: 2809-3208

accessible, and culturally acceptable
adjuncts in low-resource Indonesian
antenatal care settings.

Conclusion

Within this quasi-experimental study
conducted at two Independent Midwifery
Clinics in East Jakarta and Bekasi, both
ginger decoction and lavender
aromatherapy were associated with
reductions in the severity of nausea and
vomiting during pregnancy. Ginger
decoction showed greater observed
effectiveness than lavender aromatherapy,
which may be related to its proposed
antiemetic effects through gastrointestinal
receptor modulation. However, these
findings should be interpreted cautiously
due to the quasi-experimental design, small
sample size, limited geographic scope,
absence of a control group, and incomplete
assessment of baseline confounders.
Therefore, broader generalization to other
Indonesian maternal healthcare settings is
not warranted. Future multicenter
randomized controlled trials with blinding,
standardized intervention protocols, longer
follow-up, and placebo controls are needed
to strengthen the evidence base.
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