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Abstract

Background: Back pain is common in the third trimester and may interfere with mobility,
sleep, and maternal comfort. Combining effleurage massage with lavender aromatherapy
offers a non-pharmacological approach through tactile stimulation and olfactory relax-
ation. Purpose: To evaluate the effectiveness of combined effleurage massage and laven-
der aromatherapy in reducing back-pain intensity among third-trimester pregnant women.
Methods: A quasi-experimental pretest-posttest control-group study included 56 partic-
ipants recruited by consecutive sampling and alternately allocated to intervention and
control groups, with 28 participants per group. The intervention group received three 15-
minute combined sessions on days 1, 3, and 5. Pain intensity was measured using the
Numeric Rating Scale. Wilcoxon signed-rank, Mann-Whitney U, and Spearman corre-
lation tests were used. Results: Median pain in the intervention group decreased from 5
to 2 (p<0.001), whereas the control group decreased from 4.5 to 3.5 without statistical
significance (p=0.083). Pain reduction differed significantly between groups (p<0.001).
Age (p=0.988) and parity (p=0.934) were not associated with pain reduction. Conclusion:
Combined effleurage massage and lavender aromatherapy was effective in reducing
back-pain intensity among third-trimester pregnant women.

Keywords: back pain, effleurage massage, lavender aromatherapy, pregnancy, third
trimester
Introduction

Back pain is one of the most frequent musculoskeletal complaints during preg-

nancy. The global prevalence of pregnancy-related low back pain has been estimated at
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approximately 40.5%, increasing to 47.8% in the third trimester. ! Uterine enlargement,
altered weight distribution, anterior shift of the center of gravity, increased lumbar lor-
dosis, ligament laxity, and paraspinal muscle tension make symptoms more likely to
intensify late in pregnancy. Individual factors such as age, parity, body mass index, phys-
ical activity, occupation, and previous back pain may also influence symptoms.

Persistent back pain can restrict mobility, interfere with daily activities and sleep,
increase fatigue, and reduce quality of life during pregnancy. * Non-pharmacological
management is therefore important as an adjunct to antenatal care without increasing
medication exposure. Pregnancy massage, including effleurage, has been reported to
reduce back pain through muscle relaxation, sensory stimulation, and improved comfort.
4,14,16

Lavender aromatherapy is also used to promote relaxation. Linalool, a major
lavender constituent, is associated with calming effects, while inhaled aroma engages
olfactory pathways and the limbic system, potentially reducing tension and pain percep-
tion. '>!5 Combining effleurage with lavender may therefore provide simultaneous phys-
ical and psychological stimulation.

Several studies have reported reduced pain following combined effleurage mas-
sage and lavender aromatherapy. >%7® However, many previous studies used one-group
designs, making it difficult to distinguish treatment effects from natural symptom fluc-
tuation during pregnancy. Controlled evidence remains more limited. In the study area,
a preliminary assessment of 15 third-trimester pregnant women found that 12 experi-
enced back pain, with a median NRS score of 4, and none had received a structured com-
bined intervention. This study aimed to evaluate the effectiveness of combined effleurage
massage and lavender aromatherapy in reducing back-pain intensity among third-

trimester pregnant women by comparing an intervention group with a control group.

Method
1. Research design

This quantitative study used a quasi-experimental pretest-posttest control-group
design. Two groups were observed over the same period: the intervention group received
combined effleurage massage and lavender aromatherapy, while the control group did

not receive the combined intervention during the study period.
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2. Setting and samples

The study was conducted from June to August 2026 within the service area of a
primary health-care facility in Purwakarta Regency, West Java, Indonesia. The thesis
identified a population of 98 third-trimester pregnant women with back pain. Sample size
was calculated using the Slovin formula with a 10% error tolerance and increased by 10%
for potential attrition, resulting in 56 participants. Participants were recruited by consec-
utive sampling and alternately allocated in a 1:1 ratio to 28 intervention and 28 control
participants. Main eligibility criteria included gestational age 28-40 weeks, physiological
back pain with NRS 1-6, singleton live pregnancy, stable maternal and fetal condition,
absence of labor signs, non-obese status based on pre-pregnancy records, no lavender
allergy/sensitivity, and willingness to complete the study. Women with pregnancy com-
plications, severe pain (NRS 7-10), chronic musculoskeletal/neurological disorders, skin
lesions at the massage site, aroma-triggered asthma, or current analgesic/specific back-
pain therapy were excluded.
3. Intervention

The intervention group received combined effleurage massage and inhaled laven-
der aromatherapy three times in one week on days 1, 3, and 5. Each session lasted 15
minutes. Massage was applied to the back, particularly alongside the spine and lum-
bosacral area, using gentle, long, regular, rhythmic strokes with light-to-moderate pres-
sure. Three drops of lavender essential oil were placed on cotton or an inhalation medium
positioned approximately 20 cm from the participant during massage. The control group
continued standard antenatal care without the combined intervention during the obser-
vation period. After completion of all study measurements, control participants could be
offered one combined session.
4. Measurement and data collection

Pain intensity was measured using the 0-10 Numeric Rating Scale (NRS), where
0 indicates no pain and 10 represents the worst imaginable pain. Numeric pain scales
have demonstrated good reliability and responsiveness for detecting changes in pain in-
tensity. '3 The primary pretest score was obtained before the first session on day 1 and
the primary posttest score after the third session on day 5. Age and parity were recorded
as potential confounding variables. Data were obtained through interview, maternal

health records/antenatal records, NRS forms, and intervention monitoring forms.
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5. Data analysis

NRS scores were treated as ordinal data; therefore, the main analyses used non-
parametric tests. Data were summarized using median, minimum, and maximum. Within-
group pretest-posttest changes were analyzed using the Wilcoxon signed-rank test. Base-
line NRS and pain-score reduction (delta) were compared between groups using the
Mann-Whitney U test. Associations of age and parity with pain reduction were examined

using Spearman correlation. Statistical significance was set at a=0.05.

Results
A total of 56 participants were included in the analysis, with 28 in the interven-
tion group and 28 in the control group. Results are presented according to pain outcomes

and potential confounding variables relevant to the study objectives.

Table 1. Pain intensity before and after intervention in the intervention group

Measurement n Median Minimum Maximum
Pretest 28 5 3 6
Posttest 28 2 1 3
Reduction 28 3 1 4

Wilcoxon signed-rank test: Z=-4.68,; p<0.001.
Median pain intensity in the intervention group decreased by 3 points. All 28 par-

ticipants had lower posttest scores, with no ties or increases.

Table 2. Pain intensity before and after observation in the control group

Measurement n Median Minimum Maximum
Pretest 28 4.5 3 6
Posttest 28 35 2 7
Reduction 28 1 -1 1

Wilcoxon signed-rank test: Z=-1.732; p=0.083. Eighteen participants decreased, nine increased, and one remained
unchanged.

The control group showed a one-point median reduction, but the change was not

statistically significant.

Table 3. Comparison of baseline pain and pain reduction between groups

Variable Group Median Mean rank U V4 p
Baseline
NRS Control 4.5 27.32 359 -0.566 0.571
Intervention 5 29.68
NRS reduc- ol 1 15.14 18 -6.329 <0.001
tion
Intervention 3 41.86

Mann-Whitney U test.
Baseline NRS did not differ significantly between groups. In contrast, NRS re-

21



E-ISSN: 2987-209X 7 &)
International Journal of Midwifery and Health Sciences A}) & ¥
IJMHS ,

Vol. 4, Issue 2 (2026), October = 2J V2120 )

duction was significantly greater in the intervention group than in controls.

Table 4. Associations of age and parity with NRS reduction

Between-group

Variable n balance p Spearman rs p
Age 56 1 -0.002 0.988
Parity 56 1 -0.011 0.934

Between-group balance assessed using Mann-Whitney U; association with NRS reduction assessed using Spearman
correlation.

Age and parity were similarly distributed between groups and were not signifi-

cantly associated with the magnitude of pain reduction.

Discussion

The principal finding was a substantially greater reduction in pain in the interven-
tion group than in the control group. All intervention participants showed lower posttest
NRS scores, with the median decreasing from 5 to 2 and a significant Wilcoxon result
(p<0.001). In the control group, the median decreased from 4.5 to 3.5, but individual
changes were inconsistent and the Wilcoxon test was not significant (p=0.083). Baseline
pain did not differ significantly between groups (p=0.571), indicating relatively compa-
rable starting pain levels.

Physiologically, effleurage provides mechanical stimulation that can promote
muscle relaxation, local circulation, comfort, and modulation of nociceptive transmis-
sion. Studies of effleurage among pregnant women have reported reduced back pain af-
ter treatment. ' Lavender may complement this through olfactory pathways associated
with relaxation and reduced emotional tension. Recent evidence also suggests that laven-
der may reduce anxiety, stress, and sleep disturbance during pregnancy. '>!> Combining
these approaches may therefore influence both physical and psychological dimensions of
pain.

The present findings are consistent with Lestari et al., who reported reduced
lower-back pain among pregnant women receiving effleurage with lavender essential oil.
> Sanjaya et al., Wahyuni et al., and Rahayuni et al. likewise reported pain reductions
after combined effleurage and lavender aromatherapy. ®”% Nofriati et al. found a bene-
ficial effect from a more complex combination of effleurage, friction massage, and laven-
der. ? Suryani et al. reported that both effleurage and relaxation techniques reduced pain
without a significant between-group difference, highlighting the importance of the com-

parator intervention in determining observed effect size. '
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The control group included participants whose pain improved, worsened, or re-
mained unchanged, illustrating that pregnancy-related back pain may fluctuate with ac-
tivity, posture, rest, and biomechanical adaptation. >3 Thus, the one-point median reduc-
tion in controls cannot be interpreted as a treatment effect, particularly because p=0.083.
The highly significant between-group difference in pain reduction (p<0.001), with a me-
dian reduction of 3 in the intervention group versus 1 in controls, supports an additional
benefit of the combined intervention beyond natural fluctuation during the observation
period.

Age and parity were not significantly associated with pain reduction (p=0.988
and p=0.934, respectively). This differs from reviews identifying age and parity as fac-
tors potentially related to pregnancy-related back pain. 2 The discrepancy may reflect the
different outcome: this study assessed the magnitude of pain reduction rather than oc-
currence of back pain. Both variables were also similarly distributed between groups.
However, because the analysis was bivariate, the findings do not establish that age and
parity are definitively absent as confounders.

Clinically, combined effleurage massage and lavender aromatherapy may be con-
sidered as a complementary option in antenatal care for appropriately screened third-
trimester pregnant women. The intervention should be delivered using a standardized
procedure with attention to maternal-fetal safety and should not replace medical assess-

ment when pain is severe, persistent, or accompanied by obstetric warning signs.

Limitation

The study used a quasi-experimental design with alternating allocation rather than
full randomization, leaving a possibility of selection bias. Pain intensity was assessed
using the NRS and therefore depended on participants' subjective perception. The inter-
vention period was short, consisting of three sessions over five days with monitoring to
day 7, so long-term durability was not assessed. Potential confounding analysis focused
only on age and parity, while physical activity, gestational weight gain, sleep quality,
occupation, and previous back pain may also influence symptoms. Because massage and
aromatherapy were delivered as a combined intervention, their individual contributions

could not be separated.

Conclusion

Combined effleurage massage and lavender aromatherapy produced a greater re-

23



E-ISSN: 2987-209X 7 &)
International Journal of Midwifery and Health Sciences y AA
IJMHS

Vol. 4, Issue 2 (2026), October = 2J V2120 )

duction in back-pain intensity than the control condition among third-trimester pregnant
women. The change in the control group was not statistically significant, and neither age
nor parity was associated with the magnitude of pain reduction. The combined interven-
tion has potential as a complementary antenatal-care strategy when accompanied by ap-
propriate screening, standardized procedures, and safety monitoring. Future studies
should use randomized allocation, longer follow-up, multivariable analysis, and separate

effleurage-only and lavender-only groups to clarify individual treatment contributions.
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