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ABSTRACT

Background: Stretch marks manifest as hyperpigmented dermal lesions
that commonly occur during pregnancy. These cutaneous changes
frequently cause physical discomfort and psychological distress among
postpartum women, leading to diminished self-esteem and social
withdrawal. Nonpharmacological interventions, particularly olive oil
application, are potentially effective management approaches. Objective:
This study evaluated the efficacy of topical olive oil in reducing stretch
mark visibility among postpartum women in the Karang Mulya
Community Health Center service area in 2024. Methods: This
quantitative investigation employed a quasiexperimental design with
pre- and posttest assessments. The participants included 45 postpartum
women on postpartum day 6 residing within the Karang Mulya Health
Center catchment area in March 2024. A total sampling technique was
used, and data collection relied on standardized observational assessment
tools. Statistical analysis was performed via the Mann-Whitney test
(p<0.05). Results: The baseline assessment revealed a mean stretch mark
severity score of 3.87 (SD=1.407) before olive oil application, which
decreased significantly to 1.07 (SD=0.799) after the intervention. The
experimental group demonstrated a statistically significant improvement
compared with the control group (p<0.001), confirming marked
differences in the visibility of stretch marks following olive oil treatment.
Conclusion: Topical olive oil application significantly reduces stretch
mark visibility in postpartum women. These findings support the
implementation of this technique as a safe and accessible
nonpharmacological intervention in postpartum care protocols for
stretch mark management.
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INTRODUCTION

Pregnancy and childbirth induce profound physiological transformations in women's bodies,
with the postpartum period characterized by numerous adaptations that may cause significant
discomfort if not properly addressed through appropriate care protocols [1,2]. Among these
physiological changes, dermatological alterations are a prevalent concern for postpartum women
worldwide. Oakley and Patel [3] reported that hyperpigmentation manifesting as striae
gravidarum (commonly known as stretch marks) develops prominently during pregnancy across
the breasts, abdomen, and hips, eventually transforming into permanent silvery lines that rarely
disappear completely despite partial fading over time.

Epidemiological data from the World Health Organization indicate that approximately 66% of
women develop stretch marks during pregnancy. In Indonesia, the reported incidence remains
substantial at 55% of all pregnancies [4,5]. The global prevalence of gravidarum varies
considerably, with studies documenting that gravidarum occurrence ranges from 50-90% among
pregnant women across different populations. Beyond the evident physical manifestations,
stretch marks frequently precipitate psychological consequences, including diminished self-
esteem and social embarrassment [6,7]. Furthermore, these dermatological changes often
produce pruritus, which, when excessively scratched, can compromise skin integrity and
potentially lead to secondary infections or complications [8,9].

Current management approaches for stretch marks encompass both pharmacological and
nonpharmacological interventions [10]. The established pharmacological treatments include laser
therapy and topical application of 0.05% tretinoin cream, whereas the application of olive oil is
a prominent nonpharmacological option [11,12]. The therapeutic potential of olive oil derives from
its rich phytochemical composition, particularly its high vitamin E content [13-16]. Quantitative
analysis revealed that 100 g of virgin olive oil contained approximately 14.39 mcg of a-
tocopherol, representing approximately 96% of its vitamin E. This high concentration of fat-
soluble vitamin E provides significant antioxidant properties that protect cellular structures
against oxidative damage by free radicals, supporting dermal regeneration and tissue repair [17].

Previous studies by Syahida et al. [18] and Astikasari [19] examined the efficacy of olive oil in
reducing postpartum stretch marks through studies involving 15 participants who applied olive
oil twice daily over a 15-day intervention period. These findings demonstrated a statistically
significant improvement in the appearance of stretch marks following olive oil application.
Similarly, comparative research on the relative effectiveness of olive oil versus a combination of
olive oil and potato extract involved 20 participants equally distributed between the control (olive
oil only) and experimental (olive oil with potato extract) groups. The results confirmed the
independent efficacy of olive oil in reducing the visibility of postpartum stretch marks [20,21].
Despite these promising findings, most existing studies have utilized relatively small sample sizes
and varied methodological approaches, limiting the generalizability of the results and highlighting
the need for more robust investigations.

A preliminary investigation conducted within the Karang Mulya Health Center catchment area
revealed that all 20 surveyed postpartum women reported stretch marks, underscoring the
pervasiveness of this condition and the need for accessible interventions to address it. While
existing research suggests the potential efficacy of olive oil, there is insufficient evidence
regarding optimal application protocols, duration of treatment, and expected outcomes in diverse
populations. Therefore, this study aims to evaluate the effectiveness of standardized olive oil
application in reducing stretch mark visibility among postpartum women in the Karang Mulya
service area, with implications for developing evidence-based, nonpharmacological interventions
that can be readily incorporated into routine postpartum care practices across primary health
care settings.

MATERIALS AND METHODS

Study design and setting
This quasi-experimental study with pre- and posttest assessments was conducted from January
to March 2024 at the Karang Mulya Community Health Center in Bekasi, Indonesia. This study
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evaluated the effectiveness of olive oil in reducing postpartum stretch marks via standardized
intervention protocols and objective outcome measurements.

Participants and sampling

The study recruited 45 day—6 postpartum women through total sampling methodology and
divided them into three equal groups (n=15 each): no intervention control, standard moisturizing
cream control, and olive oil experimental groups. Sample size determination was based on power
analysis (80% power, a=0.05, effect size 0.6). Women with dermatological conditions, connective
tissue disorders, endocrine abnormalities, or hypersensitivity to the intervention materials were
excluded.

Data collection instruments and procedures

Data collection employed validated questionnaires (Cronbach's alpha = 0.83) to capture
demographic information, obstetric history, and skin characteristics. Stretch mark assessment
was performed via the Atwal scoring method, which evaluates quantity, pigmentation, and
distribution (composite score 0-9). Trained researchers with verified interrater reliability
(Cohen's kappa = 0.91) performed all the assessments. The experimental group received 1 cc of
extra virgin olive oil applied twice daily for 14 days, with adherence monitored through self-
reported logs and weekly verification.

Ethical considerations

The study was approved by the Ethics Committee of STIKes Medistra (approval number:
421.3/107.113). All participants provided written informed consent and documentation in their
native language. Confidentiality was maintained through data deidentification protocols, and the
participants were informed of their right to withdraw without consequences.

Statistical analysis

Data analysis via SPSS Inc. USA version 25.0 included Shapiro-Wilk normality testing and the
appropriate descriptive statistics. Between-group comparisons were performed via ANOVA or
the Kruskal-Wallis test for continuous variables and the chi-square test for categorical variables.
Primary outcome analysis used chi-square or Fisher's exact tests (a=0.05), supplemented by
effect size calculations (Cohen's d) and repeated measures analysis for within-subject changes

RESULTS

Demographic characteristics of the participants

The study was conducted at the Karang Mulya Community Health Center and examined 45
postpartum women on day 6 postdelivery; these women were equally distributed across three
intervention groups. Demographic analysis revealed remarkable homogeneity in the maternal age
distribution across all groups. In the olive oil intervention group, 14 participants (93.3%) fell
within the optimal reproductive age range of 20-35 years, with only one participant (6.7%)
exceeding 35 years. Both control groups cream application and no intervention demonstrated
complete age-range uniformity, with all 15 participants (100%) between 20 and 35 years.

The parity distribution showed notable variations between the groups. Within the olive oil
intervention cohort, multiparous mothers constituted the largest segment, with seven
participants (46.7%), followed by primiparous mothers (n=5, 33.3%) and grand multiparous
mothers (n=3, 20%). The cream application control group exhibited similar distribution patterns,
with 6 multiparous (40%), 5 primiparous (33.3%), and 4 grand multiparous participants (26.7%).
Interestingly, the no-intervention control group demonstrated a substantially different parity
profile, with primiparous mothers representing the majority (n=10, 66.7%), followed by
multiparous (n=4, 26.7%) and grand multiparous (n=1, 6.7%) women. This substantial between-
group variation in parity distribution represents a potential confounding variable that warrants
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consideration in the interpretation of intervention efficacy. The detailed demographic
characteristics are presented in Table 1.

Table 1. Distribution of maternal characteristics

Methods
Group (s) Olive oil Cream Neutral
f % f % f %

Age (years old)

20-35 14 93,3 15 100 15 100

>35 1 6,7 o o (1) (o]
Paritas

Primi 5 33,3 5 33,3 10 66,7

Multi 7 46,7 6 40 4 26,7

Grande 3 20 4 26,7 1 6,7

Intervention effects on stretch mark reduction

A comprehensive analysis of the stretch mark measurements revealed distinct patterns of
change across the three intervention groups. At baseline, the olive oil intervention group
presented a mean stretch mark severity score of 3.87 (SD=1.407), with considerable variation, as
evidenced by the range (minimum=2, maximum=6). Following the 14-day application protocol,
this group demonstrated remarkable improvement, with the mean severity score decreasing to
1.07 (SD=0.799), representing a 72.4% reduction in stretch mark visibility. Individual responses
varied considerably, with some participants achieving complete resolution (minimum score, 0)
and others showing moderate improvement (maximum score, 3).

The cream application control group presented the highest baseline severity (mean=4.6,
SD=0.986, range=3-6), indicating potentially more pronounced stretch marks at study
commencement. Postintervention assessment revealed modest improvement, with the mean
score decreasing to 3.6 (SD=0.828, range=2-5), representing a 21.7% reduction. The limited
efficacy of standard moisturizing creams suggests that mere hydration provides insufficient
therapeutic benefits for stretch mark resolution.

The no-intervention control group maintained consistent stretch mark presentations
throughout the study period, with identical pre- and posttest measurements (mean=3.47,
SD=0.516; range=3-4). This stability in the no-intervention group serves as a critical reference
point, confirming that spontaneous resolution of stretch marks does not occur within the two-
week timeframe examined and validating the therapeutic effects observed in the intervention
groups. The complete intervention outcomes are presented in Table 2.

These findings provide compelling evidence for the superior efficacy of olive oil in reducing
postpartum stretch mark visibility compared with that of standard moisturizing cream and no
intervention. The observed difference in treatment response likely stems from the unique
biochemical composition of olive oil, particularly its high concentration of vitamin E and other
antioxidants, which potentially enhance dermal regeneration processes.

Table 2. Average fading of stretch marks in postpartum women

Strech mark value N Mean Min Max Std. Deviation p-value
Control group (with cream)
Pre test 15 4,6 3 6 0,986 0.000 ***
Post test 15 3,6 2 5 0,828
Control group (without cream)
Pre test 15 3,47 3 4 0,516 0.000 ***
Post test 15 3,47 3 4 0.516
Experimental group (olive oil)
Pre test 15 3,87 2 6 1,407 0.000 ***
Post test 15 1,07 0 3 0.799

Remarks: The p-value is less than 0.05, and the significance level is 95%.
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DISCUSSIONS

This study demonstrated that olive oil application significantly reduced stretch mark visibility
in postpartum women, with mean severity scores decreasing from 3.87 to 1.07 over the 14-day
intervention period, representing a 2.8-point reduction. Bivariate analysis revealed statistically
significant differences between the olive oil intervention group and both the moisturizing cream
group and the no-intervention group (p=0.000). These findings align with emerging evidence
supporting natural interventions for dermatological concerns during the postpartum period,
offering a more accessible alternative to conventional pharmacological approaches.

Current stretch mark management approaches encompass a spectrum of interventions,
ranging from advanced pharmacological treatments to natural remedies. Established medical
interventions include pulsed dye laser therapy (585 or 598 nm wavelength) and topical retinoid
application, which often entail significant financial commitment and potential side effects [22,23].
Additionally, these treatment modalities frequently require multiple clinical visits and specialized
equipment, limiting their accessibility, particularly in resource-constrained settings such as India.
Alternative approaches include the use of natural substances such as olive oil, vitamin E cream,
cocoa butter, and aloe vera lotion, which target the underlying structural changes in dermal
collagen [24,25]. Dermal collagen serves as the architectural framework that maintains skin
integrity, elasticity, and moisture retention capacity, with adequate collagen function facilitating
epidermal regeneration and consequently reducing the appearance of stretch marks [26—-29].

Olive oil, derived from Olea europaea fruit, is a multifunctional therapeutic option with
established dermatological benefits [30]. Its ability to reduce stretch marks appears to be
mediated by multiple bioactive compounds, predominantly its high vitamin E content and potent
antioxidant properties. The tocopherol components in olive oil provide dermal protection against
oxidative stress while simultaneously enhancing epithelial moisture retention, maintaining
dermal elasticity, and mitigating premature collagen degradation [31,32]. Furthermore,
transepidermal penetration of olive oil facilitates direct interaction with deeper dermal
structures, potentially stimulating fibroblast activity and collagen synthesis [33,34].

Handayani et al. [35] and Miharti and Fitrishia [20] reported comparable findings regarding
the efficacy of olive oil in reducing stretch mark visibility. The observed therapeutic effects likely
stem from the synergistic action of multiple bioactive components rather than a single
constituent. In addition to its vitamin E content, which provides antiaging and skin-tightening
properties [37], olive oil provides comprehensive dermatological benefits, including surface
moisturization and smoothing effects [35]. The squalene component intrinsic to olive oil plays a
multifaceted role in maintaining dermal health by enhancing moisture retention, preventing
desiccation, stimulating cellular regeneration in damaged tissues, and moderating inflammatory
responses associated with the development of striae gravidarum [38,39]. These combined
mechanisms potentially address multiple pathophysiological aspects of stretch mark formation,
including altered collagen configuration, diminished elastin function, and compromised dermal
hydration [40].

Nurulisma et al. [36] corroborates our findings, demonstrating greater mean reductions in
stretch mark severity among postpartum women receiving olive oil application than among
control subjects. Their bivariate analysis yielded a significance value of 0.005, confirming the
influence of olive oil on postpartum stretch mark reduction. The consistency of the findings across
multiple independent investigations strengthens the evidence supporting the therapeutic
potential of olive oil for this common postpartum concern.

From a clinical implementation perspective, olive oil is an optimal therapeutic option for
postpartum stretch mark management because of its practical advantages. In addition to its
documented efficacy, olive oil is economically accessible, has straightforward self-administration
protocols, is widely available across diverse geographical contexts, and has an exceptional safety
profile with minimal adverse effects. These characteristics address the critical barriers to
treatment adherence often encountered in postpartum populations, including financial
constraints, limited healthcare access, competing childcare responsibilities, and heightened
concerns regarding intervention safety during lactation. While our findings provide compelling
evidence for the efficacy of olive oil in reducing stretch marks, future research should address the
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remaining knowledge gaps, including dose-response relationships, optimal administration
protocols, potential interactions with constitutional factors such as skin type or genetic
predisposition, and long-term outcomes beyond the immediate postpartum period.

Clinical implications

The findings of this study have several actionable implications for clinical practice in maternal
healthcare settings. Healthcare providers can confidently recommend olive oil as a cost-effective
and accessible intervention for postpartum stretch marks, particularly in resource-limited
environments where advanced dermatological treatments remain inaccessible. Implementation
can occur through structured patient education during antenatal visits and immediate
postpartum care, with an emphasis on proper application techniques to maximize efficacy.
Primary care facilities and community health centers should consider incorporating olive oil
therapy into standard postpartum care protocols, potentially through demonstration sessions
during routine postnatal checkups. Additionally, midwives and community health workers can
be trained as implementation agents to extend the reach of interventions beyond formal
healthcare settings, thereby addressing equitable access concerns. The minimal risk profile of
olive oil application makes it particularly suitable for breastfeeding mothers, who may have
heightened concerns regarding topical treatments during lactation. Furthermore, this
intervention offers psychological benefits beyond physical outcomes, as improved skin
appearance may contribute to enhanced maternal self-image and potentially mitigate postpartum
depression risk factors related to body-image concerns.

Limitations

The relatively small sample size (n=45) distributed across the three intervention groups limits
the statistical power and generalizability to broader populations. The intervention duration of 14
days, while sufficient to demonstrate initial efficacy, precludes the evaluation of long-term
outcomes and optimal treatment duration. Potential confounding variables, including genetic
predisposition to stretch marks, baseline skin characteristics, nutritional status, and hydration
levels, were not comprehensively controlled. The study relied on the Atwal scoring method,
which, while standardized, represents a semiquantitative approach that may introduce elements
of subjectivity despite efforts to maintain interrater reliability. Furthermore, the biochemical
mechanisms underlying the observed clinical improvements were not investigated, leaving
questions regarding the precise pathophysiological pathways unaddressed.

CONCLUSIONS

This investigation demonstrated that topical olive oil application significantly reduces
postpartum stretch mark visibility compared with standard moisturizing cream or no
intervention, with the experimental group showing a 72.4% reduction in severity scores following
a 14-day treatment. The natural composition of olive oil, particularly its high vitamin E and
squalene contents, appears to enhance dermal regeneration through multiple complementary
mechanisms, including moisture retention, collagen protection, and anti-inflammatory effects.
These findings support the integration of olive oil application into standard postpartum care
practices as an evidence-based and accessible alternative to more costly pharmacological
interventions. The advantages of this intervention extend beyond clinical efficacy to include
practical benefits such as affordability, availability, simple administration protocols, and an
excellent safety profile, which are particularly valuable in resource-constrained healthcare
environments. While acknowledging the methodological limitations, this study provides
meaningful evidence supporting nonpharmacological approaches to common postpartum
dermatological concerns. Future research should build upon these findings through larger-scale
investigations with extended follow-up periods to establish optimal treatment protocols and
evaluate long-term outcomes, further strengthening the evidence base for this promising
intervention in maternal health care.
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