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Striae gravidarum (SG) is a common skin change that 
occurs during pregnancy,1 and it affects 50% to 90% of 
pregnant women.2,3,4 While the stretch marks are initially 
purple or red, the striae gradually lose their color over time 
and become pale lines. Although the striae most often appear 
on the abdomen, they sometimes can appear on the axilla, 
chest, and thigh.4-8 

These lesions, which are accompanied by itching, usually 
occur in the third trimester of pregnancy.4,6-12 The lines are 

usually a few centimeters in length and 1-10 mm in 
width.7,13Although the main etiology of SG isn’t fully known, 
maternal age is a very important factor. 

Fibrin fragility is common in the skin of young people, 
and it results in the loss of fibrillin and the development of 
striae.14 Although the true pathomechanism behind striae is 
uncertain, fibrillin, which is more fragile and susceptible to 
tearing in young women, may be associated with stretching 
of the skin that damages microfibrils.3,4,9 Factors other than 
maternal age affecting the development of SG include the 
mother’s weight, high maternal BMI, genetic factors, family 
history of striae, race, and high fetal birth weight.5,7,9,10,12,13

Thousands of years ago, ancient Egyptians, Romans, and 
Greeks used the resins from an extract of the terebinth and 
frankincense trees in the treatment of SG.15 Today, to prevent 
the occurrence of SG or slow its progression, many pregnant 
women use therapies such as medical creams or laser 
treatments or various oils, including cacao, butter, and olive 
oil.10,13,16,17 A review of the literature determined that although 

ABSTRACT
Context • The development of striae gravidarum (SG), 
stretch marks, is one of the most common skin changes 
during pregnancy. The number of studies conducted on 
the reduction or prevention of SG, especially on the effects 
of olive oil, is limited.
Objective • The study intended to evaluate the clinical 
efficacy of olive oil in reducing the severity and preventing 
the progression of SG when used from the third trimester 
of pregnancy to the child’s birth.
Design • The study was designed as a randomized 
controlled trial.
Setting • The data was collected at the private Medipol 
Nisa Hospital. The trial registry number is NCT04489901.
Participants • Participants were 156 Turkish women 
having their first pregnancies and in their third trimester.
Intervention • Participants were randomly assigned to 
either the intervention or the control group. Women in 
the intervention group applied olive oil to their abdomens  

 
twice a day, in the morning and evening. The control 
group used no intervention.
Outcome Measures • The participants’ striae levels were 
assessed using the Fitzpatrick Skin Type Scale and Davey’s 
Severity Score.
Results • A statistically significant difference existed 
between the intervention and the control groups in terms 
of incidence and type of striae gravidarum, with the 
intervention group having a 50% incidence and 85.9% 
type 2 striae compared to the control group’s 69.2% 
incidence and 35.9% type 4 striae. According to Davey’s 
Severity Score, the severity of striae was significantly lower 
in the intervention group compared to the control group, 
with the scores being 2 and 4, respectively. 
Conclusions • Using olive oil was very effective in 
reducing the severity and preventing the progression of 
striae gravidarum. (Altern Ther Health Med. 2022;28(4):34-
39)
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these oils are quite rich in vitamin E,18 the number of studies 
conducted on the reduction or prevention of SG, especially 
on the effects of olive oil, was limited. A randomized 
controlled trial was conducted by Taavoni et al with  
70 primiparae in who were 20 to 30 years old with a BMI of 
25 or below.15 To limit the development of SG, olive oil was 
applied from 18-20 weeks gestation until gestational week 28. 
At the end of the study, no difference was found between the 
intervention and control groups in terms of maternal age, 
BMI, and family history of striae. In addition, no statistically 
significant difference existed between the groups in terms of 
the presence of SG. 

In a randomized controlled trial conducted by Soltanipour 
et al19 with 100 primiparae who were 20 to 30 years old with a 
BMI between 18.5 and 25, the participants were asked to apply 
1 cc of tropical olive oil without massaging twice a day from 18 
to 20 weeks of gestation until gestational week 28. 
Postinterventon, no differences existed between the groups in 
terms of maternal age or BMI. Those researchers also 
determined that an olive-oil application didn’t significantly 
reduce the occurrence of severe or moderate SG. 

In another study conducted by Soltanipour et al with 360 
primiparae, the participants in the intervention group were 
asked to apply olive oil and cream (1 cc twice a day) until 
gestational week 28.13 Postintervention, no difference was 
determined between the two groups in terms of the effects of 
olive oil and cream in reducing the occurrence of SG. Also, 
no significant differences existed between the groups in 
terms of maternal age, high maternal BMI, excess weight of 
the fetus, or family history of striae. 

Unlike the three studies above, a retrospective study 
conducted by Davey with 70 women in the postpartum 
period concluded that olive oil reduced the striae.20 

Another factor affecting the occurrence of striae is water 
consumption. In some studies, it has been found that water 
contributes to the protection of the collagen and elastic 
structure of the skin.11,14,21,22 In their study conducted with 
primiparae, Lerdpienpitayakul et al found that increased 
water consumption reduced the occurrence of striae.22

Many women who are pregnant for the first time, 
primiparous women, seek help from a midwife or obstetrician 
about what can be done to prevent SG from occurring during 
their pregnancies.7,13 In such cases, those practitioners play 
important roles in the improvement of the physical, 
psychological, and personal health of pregnant women. The 
related literature indicates that many women suffer stress due 
to the presence of striae during pregnancy and the postpartum 
period, which adversely affects their quality of life.23,24 

Studies conducted in other countries have found that the 
incidence of SG in primiparous women ranged between 52% 
and 87.7%,3,4,9,21,25 but the rate was between 45.1% and 67% in 
studies conducted in Turkey.7,16,26

The current study intended to evaluate the clinical 
efficacy of olive oil in reducing the severity and preventing 
the progression of SG when used from the third trimester of 
pregnancy to the child’s birth.

METHODS
Participants

The study was a randomized controlled clinical study. 
Potential participants comprised 2500 pregnant Turkish 
women who came to the maternity outpatient clinics of the 
private Medipol-Nisa Hospital between February 15, 2019 
and February 29, 2020 to have a pregnancy assessment. Of 
these women, 840 were between the gestational age of 14 and 
26 weeks,27 and of them, 360 were having their first child, 
primiparae, and 480 had had a prior child, multiparae. 

Women who were having their first pregnancy and who 
came for routine care in the second trimester were informed 
about the study, and all patients were told to come to the 
outpatient clinic for a routine ultrasound evaluation during 
gestational week 28 of their pregnancies. Of the 360 women 
who were having their first pregnancies, 120 declined to 
participate and 80 were excluded for other reasons.

Potential participants were included if they: (1) were 
between 20 and 30 years of age; (2) were in their third 
trimester, at week 28 of gestation5,27,28; (3) were primiparous, 
having their first pregnancy5,28; and (4) had volunteered to 
participate in the study. 

Potential participants were excluded if they: (1) had a 
chronic disease, such as diabetes or hypertension; (2) had 
striae before pregnancy; (3) had traces of scar tissue from 
adolescence; (4) had been using cortisone cream or another 
kind of topical cream; (5) had polyhydramnios; (6) were 
threatened with preterm labor, (7) had any skin disease;  
(8) were taking any medications regularly; (9) had a problem 
that prevented them from communicating; (10) had been 
using pharmacological or nonpharmacological methods to 
decrease the severity and prevent the progression of striae 
gravidarum; or (11) were undergoing psychiatric treatment. 

Approval to conduct the study was obtained from 
Istanbul Medipol University Clinical Research Ethics 
Committee (Reference number:10840098-604.01.01-E.1454, 
Date: 14/01/2019) and registered at www.clinicaltrials.gov 
(NCT04489901). All the procedures were performed in 
accordance with rules regarding studies involving human 
participants by taking into account the ethical standards of 
the institutional and/or national research committee and the 
1964 Helsinki declaration and its later amendments or 
comparable ethical standards.

Before the study was conducted, written permission was 
also obtained from the chief physician of the private Medipol 
Nisa hospital where the study was to be conducted. Then, 
after participants were informed of the purpose of the study, 
the participating women signed an informed consent form 
and were told that they could withdraw from the study at any 
time.

Procedures
Sample size. The sample size of the study was calculated 

using the G*Power application, version 3.1.9.3 (Heinrich 
Heine Universitat Düsseldorf, https://www.psychologie.hhu.
de/arb e it sg r upp en/a l lgemeine-psycholog ie-und-
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the morning and evening, from week 28 to week 37 of 
gestation.18 The women in the control group didn’t undergo 
any intervention.

All the participants were followed during the study. The 
women in the intervention group were called by telephone by 
the research team once a week and asked whether they were 
performing the application of olive oil. Women who weren’t 
applying the oil or who had begun using other medicines or 
creams at least three days a week after becoming part of the 
study, were excluded from the analysis. 

The women in the control group were asked whether 
they were performing any applications (creams, oils, or 
medicines). Those who were applying any products were also 
excluded from the analysis. 

Outcome Measures
Fitzpatrick Skin Type Scale.30 The scale was developed by 

Fitzpatrick in 1975 to classify skin type and response to sunlight. 
This scale uses genetic structure, eye color, and reaction to 
sunlight to assign a skin type. According to the scale, the skin 
types vary from the extremely sensitive type (type 4), which 
always burns and doesn’t tan, to the sun-resistant type (type1), 
which is darkly pigmented and never burns. 

Davey’s Severity Score.20 The scale is a scoring method 
developed by Davey in 1972 to measure the severity of SG. It 
divides the abdomen into four equal quadrants, with each 
quadrant being rated as 0 = for clean skin, 1 = moderate striae, 
and 2 = multiple striae. Accordingly, the total scores range 
from 0 to 8. 

arbeitspsychologie/gpower). In determining the required 
sample size, Cohen’s standard effect size was assumed to be 
0.50, for a medium effect.29According to the two-sided 
hypothesis and based on a 1:1 distribution ratio, the minimal 
sample size was calculated to be 128 or n = 64 for each group 
(α = 0.05, 1-β = 0.80, d = 0.5). Considering the possibility of 
losses during the study, it was decided that 80 primipara 
pregnant women should be included in each group.

Demographics. The Maternal Information Form was 
used to determine whether the pregnant women met the 
study criteria. The participants completed the form at baseline 
through face-to-face interviews with an unbiased midwife 
who was working in the outpatient clinic on the day the data 
were collected and who wasn’t a member of the research 
team. It took the potential participants about 15 minutes to 
respond to the questions on the form. 

The form was developed by the researchers in line with 
current knowledge in the literature and included 30 questions to 
obtain the participants’ sociodemographic characteristics—age, 
educational status, income status, insurance, and family type, 
among others—as they related to the evaluation of striae.7,10,16,23 

Randomization. To avoid bias, the previously mentioned 
midwife, asked each participant who had met the eligibility 
criteria to select one of two closed envelopes. Those envelopes 
included either the letter A, for the intervention group, or B, 
for the control group, and the pregnant women were assigned 
to the relevant group. 

Blinding. One of the researchers was an obstetrician 
who worked directly with the participants during the study 
and was blinded as to which group each pregnant woman 
was assigned. After participants selected an envelope, the 
other researcher recorded the participants in the intervention 
and control groups and created a list of participants in each 
group. The obstetrician and pregnant women were informed 
about the procedure, but the obstetrician did not know which 
procedure would be applied to which pregnant woman. The 
pregnant women did not know why olive oil was being used. 
The women in the experimental group did not know about 
each other. Therefore, none of them knew that they used 
olive oil. The women in the control group did not undergo 
any intervention prevent SG. 

Outcome Measures. The participants the amount of 
water drink per day, the presence of striae in their close 
relatives, all of these questions were asked to the participants 
before starting the application. The amount of water 
consumed per day by the participants was asked in liters. 

The obstetrician and the midwife evaluated the striae at 
the clinic for the women in the intervention and control 
groups at week 37 of gestation, using the Fitzpatrick Skin Type 
Scale30 and Davey’s Severity Score.20 The participants were told 
by the research team that they could use olive oil until birth. 

Intervention
The women in the intervention group were asked to 

apply 10 cc, 4 tablespoons, of extra virgin olive oil to their 
entire abdomens by hand, without massaging, twice a day in 

Figure 1. Diagram Showing the Recruitment of Pregnant 
Women and Progression Throughout the Trial 

Assessed for eligibility (n = 840)

Allocation

Follow-up

Allocated to intervention  
(n = 80) 
•	 Received allocated intervetion  

(n = 78)
•	 Did not receive allocaed 

intervention (withdrawn n = 2)

Allocated to intervention  
(n = 80) 
•	 Received allocated intervetion  

(n = 78)
•	 Did not receive allocaed 

intervention (withdrawn n = 2)

Lost to follow-up (n = 0) Lost to follow-up (n = 0) 

Analysis

Analyzed (n = 78)Analyzed (n = 78)

Enrollment

Excluded (n = 680)
(Not meeting inclusion criteria)

Randomization (n = 160)
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demonstrated that no significant differences existed between 
the groups in terms of age, body mass index (BMI), 
educational level, gestational week in which the striae were 
evaluated, smoking status, family type, occupational 
status,insurance, income status, the planned nature of the 
pregnancy, regularity of follow-up visits during pregnancy, 
and the baby’s gender and birth weight, with all being P > .05.

The comparison between groups revealed statistically 
significant differences between the groups in terms of the 
gestational week when the striae occurred and the history of 
striae in close relatives (Table 2). Statistically significant 
differences occurred between the groups regarding the incidence 
of striae (P = .014), amount of water consumed per day  
(P = .0000), measurement of the circumference of the abdomen 
during the evaluation of the striae (data not shown), and type of 
striae (data not shown ). While incidence of striae was 69.2% in 
the control group, it was only 50% in the intervention group). 

In terms of amount of water consumed per day, the 
striae rate of women who consumed at least three liters of 
water per day was higher in the intervention group, at 66.7%, 
than it was in the control group, at 38.5% (P = .00). The 
abdominal circumference was greater in the intervention 
group than in the control group (P = .00). While 85.9% of the 

Statistical Analyses
For data analysis, the Statistical Package for the Social 

Sciences 22.0 software (SPSS, Chicago, IL, USA) was used. 
Numbers, percentages, arithmetic means, and standard 
deviations (SDs) were used for the descriptive statistics. The 
Kolmogorov-Smirnov test was used to determine whether 
the data had a normal distribution. Comparisons by groups 
were made using the Mann-Whitney U test. The data were 
then analyzed using mean values, SDs, and percentages. For 
the categorical data, the chi-square test was used. The level of 
statistical significance was set as P < .05.

RESULTS
At baseline, the study included 160 women. After 

excluding four participants who withdrew during the study, 
the results for the remaining 156 pregnant women were 
analyzed (Figure 1). In the retrospective power analysis 
performed using the G*Power program after data collection, 
the sample size of the study was considered to be sufficient.

Of the 156 women, 78 were in the intervention group, 
and 78 were in the control group (Table 1). A comparison of 
the intervention and control groups in terms of 
sociodemographic and descriptive characteristics 

Table 1. Comparison of Sociodemographic and Descriptive Characteristics of Groups (N = 156) 

Characteristics

Intervention  
Group 
n = 78 

Mean ± SD

Control  
Group  
N=78 

Mean ± SD
Test 

Statistics P Value
Age, y 29.1 ± 4.5 28 ± 3.5 2387a .059
Height, cm 162.5 ± 4.8 163.3 ± 4.5 2705.5 .223
Weight, kg 76.2 ± 7.2 78 ± 10.6 2946.5 .733
Body mass index (BMI) 29.07 ± 3.24 29.07 ± 3.30 3006.0 .898
Gestational week during which striae were evaluated 37.7 ± 1 37.2 ± 1 2306 .060
Baby’s birth weight, grams 3455.1 ± 251.7 3489.7 ± 265.4 2248 .058

n (%) n (%) χ2

Educational status 3.467 .177
Primary education and below 25 (32.1) 22 (28.2)
High school and above 53 (67.9) 56 (71.8)

Income status 8.396 .078
Low 5 (6.4) 2 (2.6)
Equal 68 (87.2) 74 (94.9)

High 5 (6.4) 2 (2.6)
Insurance, yes 78 (100) 78 (100) — —
Family type, nuclear family 78 (100) 78 (100) — —
Smoke cigarettes, no 78 (100) 78 (100) — —
Planned pregnancy, Yes 78 (100) 78 (100) — —
Going with control during pregnancy 78 (100) 78 (100) — —
Baby’s gender 2.708 .258

Girl 48 (61.5) 53 (67.9)
Boy 30 (38.9) 25 (32.1)

aMann Whitney U test

Note: (1) The baby’s weight was recorded by the researchers after birth. (2) The gender was also checked after birth to be male 
or female. (3) Pregnancy related routine control
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participants in the intervention group had type 2 striae, 
35.9% of the participants in the control group had type 4 
striae (P < .001).

The intergroup analysis of the Davey Severity Scores 
(Table 3) revealed that the median values of the intervention 
and control groups differed significantly (P < .001). While the 
median value was 2 in the intervention group, it was 4 in the 
control group. When the cut-off value was taken as 3 in the 
study, the sensitivity was 85.7%; the specificity was 56.4%; the 
positive predictive value was 71.2%; the negative predictive 
value was 75.9%; and accuracy was 72.7% (Figure 2). 
According to this cut-off value, the area under the curve was 
69.4% [95% CI = 0.694 (0.611 to 1.777), P < .001].

DISCUSSION
It’s important for the reliability of the current study that 

the two groups were similar in terms of the sociodemographic 
and descriptive characteristics. These results are consistent 
with those of other studies.9,10,15,16,19,23,26

In the present study, the incidence of SG among the 
participants was 59.6%. These results are consistent with 
those of relevant studies in both the foreign and the domestic 
literature. 3,4,7,9,16.21,25,26 

The most important point that distinguishes the current 
study from other studies is that although the abdominal 
circumference of the participants in the intervention group 

Table 2. Comparison of the Descriptive and Determinative Characteristics of the Groups Related to Stria Gravidarum 

Intervention  
Group 
N=78 

 Mean ± SD

Control  
Group  
N=78 

 Mean ± SD
Test 

Statistics P Value
Measurement of the abdominal circumference 
in centimeters during the evaluation of the stria 89.9 ± 5.9 85.8 ± 4.9 1801a .000

n (%) n (%) χ2 P Value
Week of stria occurence 6.970 .031#

None 39 (50 ) 24 (30.8)
Between weeks 28 and 32 of gestation 14 (17.9) 25 (32.1)
Between weeks 33 and 38 of gestation 25 (32.1) 29 (37.1)

Incidence of stria 5.991 .014#
Yes 39 (50) 54 (69.2)
No 39 (50) 24 (30.8)

Amount of water drunk per day (liter) 16.902 .000#
1 liter or less 11 (14.1) 33 (42.3)
1-2 liters 15 (19.2) 15 (19.2)
3 liters or more 52 (66.7) 30 (38.5)

Presence of stria in close relatives 11.389 .077
Mother 20 (83.3) 36 (81.8)
Sister 13 (54.2) 24 (54.5)
Aunt - (-) - (-)

Fitzpatrick Skin Color Scale 71.687 <.001b

Type 1 1 (1.3) 24 (30.8)
Type 2 67 (85.9) 23 (29.5)
Type 3 5 (6.4) 3 (3.8)
Type 4 5 (6.4) 28 (35.9)

aMann Whitney U test
bStatistically significant differences, P < .05 

Table 3. Comparison of Davey’s Severity Scores of the 
Groups

Median
(Min-Max) Test Statisticsa P Value

Control group (n = 78) 4 (0 - 8)
2337 <.001

Intervention group (n = 78) 2 (0 - 8)

aMann Whitney U test

Figure 2. Receiver Operating Characteristic (ROC) Graphic 
for Davey’s Severity Score
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was larger than that of the participants in the control group, 
the levels of existing striae were significantly lower in the 
participants in the intervention group, with the median being 
2, compared to those in the control group, with the median 
being 4 (P < .001). 

The research team thinks that one of the most important 
reasons that the level of the striae didn’t progress in the 
current study is that the amount of olive oil applied was 
approximately 10 cc per day, and it was regularly applied and 
continued until the birth occurred. Conversely, in other 
studies, the amount was 1 cc or less per day.13,19 

In the current study, the number of participants who 
consumed three or more liters of water per day was higher in 
the intervention group than in the control group, which 
might explain the fact that the occurrence of striae was lower 
in the intervention group. In this respect, the results of the 
present study are consistent with this of other study.22 

The current study had several limitations. The first 
limitation is that the control group used no intervention, so 
the role of a placebo wasn’t taken into consideration. 

The second limitation is that when striae began to occur, 
the presence of striae was assessed through observation 
instead of using Davey’s Severity Score and the Fitzpatrick 
Skin Type Scale. Therefore, an analysis of intragroup data at 
baseline and postintervention couldn’t be made, and only the 
intergroup differences were analyzed after the procedure. 

The third limitation is the small sample size. The fourth 
limitation is that the olive-oil application was started in the 
third trimester of pregnancy. Therefore, the study didn’t 
evaluate whether olive oil has a greater effect on the 
occurrence of striae when started earlier. 

The fifth limitation is that inclusion in the study 
depended on the participants volunteering. 

In the current study, the use of olive oil in primiparous 
women was quite effective in reducing the severity and 
progression of SG in the intervention group compared to the 
control group. However, the results obtained from this study 
are only applicable to the women who participated in the study 
and thus can’t be generalized to the whole population of 
pregnant women. Given that only a few studies have occurred 
in which oil olive was used, a larger number of randomized 
placebo-controlled studies should be performed to achieve the 
desired effect of establishing the efficacy of olive oil in 
preventing the severity and progression of striae in pregnancy. 

CONCLUSIONS
In the present study, the use of olive oil in primiparous 

women didn’t prevent the formation of striae gravidarum, 
but it was quite effective in reducing its severity and 
progression compared to the control group. The current 
research team recommends that studies with larger samples 
be conducted in the future, that starting olive-oil application 
in the first trimester of pregnancy could better help determine 
its benefits in preventing the development of SG, and that if 
striae have already occurred, that the effects of olive oil on 
slowing their progression should be investigated.


