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Introduction

Stretch marks (striae) are skin lesions present in nu-
merous physiological and pathological conditions. Based 
on lesions’ etiology, many types can be distinguished 
and the most common ones are striae gravidarum [1]. 
They are a benign form of skin changes occurring during 
pregnancy and are dependent on physiological hormonal 
changes [2]. It is highlighted in the literature that they 
are the most frequently occurring pathology of connec-
tive tissue during pregnancy. According to the statistical 
data, 70–90% of women suffer from striae gravidarum 
and most commonly the lesions appear primarily in the 
twenty-fourth week of pregnancy [3–6]. Clinically they 
take the form of line scaring, which first (in the inflam-
matory phase) is reddish or purple and tends to fade 
gradually. In the atrophic phase, striae take the form 
of atrophic lines, varying in size and hypopigmentation 
level. Striae gravidarum are most likely to appear in the 
following locations: abdomen, breasts, buttocks, thighs 
and hips [3]. 
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Introduction: Striae are the most frequently occurring pathology of connective tissue during pregnancy. According 
to the statistical data, 70–90% of women suffer from striae gravidarum. 
Aim: To assess effectiveness of topical products and massage used by pregnant women in striae gravidarum pro-
phylaxis. 
Material and methods: The questionnaire study was conducted among 299 women who were maximum 6 months 
after delivery at term. The questionnaire included questions concerning age, occurrence of striae gravidarum during 
pregnancy, their location, week of gestation when the lesions appeared and used striae prophylaxis as well as its 
effectiveness in respondents’ opinion.
Results: Analysis of the correlation between striae gravidarum occurrence and use of different types of cosmetics 
showed that this kind of prophylaxis is effective when applied at least twice a day (63.7% vs. 77.6%). No correlation 
between the type of cosmetics and presence of striae was observed (p > 0.05).
Conclusions: Use of prophylactic measures like skin emollients and oils with the appropriate frequency significantly 
reduces the risk of striae gravidarum occurrence.
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Prevalence of striae gravidarum and the fact that 
they cause significant aesthetic disturbances result in 
specialists’ increasing interest in the topic of their pro-
phylaxis and treatment [3, 4]. Researches dealing with 
this problem focus on evaluation of most commonly 
used prophylactic methods’ effectiveness as well as on 
searching for striae risk factors, especially those modifi-
able [7].

In the literature, studies concerning efficacy of some 
topical preparations in striae gravidarum prophylaxis 
can be found, for example researches on creams com-
prising cocoa butter. However many authors negate the 
effectiveness of such therapy [8–11]. Osman et al. and 
Buchanan et al. on the basis on their studies concluded 
that application of cocoa butter does not reduce the risk 
of striae occurrence [8, 9]. On the other hand, promising 
results were obtained in the case of the use of Trofolastin 
containing the extract from Centella Asiatica, and retinoic 
acid-based topical creams [10–12]. Nevertheless, atten-
tion should be paid to the safety of topical tretinoin use 
during pregnancy and breast feeding. In the literature, 
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there are reports of birth defects associated with topical 
tretinoin use, which are consistent with retinoid embry-
opathy [13–16]. Due to the fact that the role of the topical 
retinoids in these cases remains controversial, studies’ 
results are inconsistent and there is no evidence for safe-
ty of topical tretinoin use during pregnancy and breast 
feeding, such treatment should not be used [17, 18].

Moreover, it was claimed that regular massage of the 
body areas predisposed to striae occurrence can result in 
decrease in the number and severity of these lesions [19].

Aim

The aim of this study is to assess effectiveness of 
topical products and massage used by pregnant women 
in striae gravidarum prophylaxis. 

Material and methods

The study was conducted at the Plastic, Reconstruc-
tive and Esthetic Surgery Clinic and in the Obstetrics 

Outpatient Department. All the Clinic and the Outpatient 
Department patients who were maximum 6 months after 
delivery at term were asked to participate in the study, 
irrespective of whether they were primiparas or mul-
tiparas. To obtain a homogenous group, only Caucasian 
patients were included in the study. The period of data 
collection was 6 months. Finally, a total of 299 women 
met the criteria and gave their consent to take part in 
the study.

For the purpose of this retrospective study, a ques-
tionnaire designed by the authors was prepared and 
was filled in by the examined women during the medical 
examination. The questionnaire included questions con-
cerning: age, number of pregnancies, occurrence of striae 
gravidarum during pregnancy, their location (assessed by 
the respondents and verified by the doctor) and week of 
gestation when the lesions appeared. Moreover, women 
were asked about striae prophylaxis used as well as its 
effectiveness in their opinion. Respondents answered the 
following questionnaire items: if they used cosmetics to 
prevent striae development, what type of preparations 
they used (with brand names of the cosmetics), if they 
performed massage of the areas predisposed to striae 
occurrence, what the frequency of cosmetic usage was 
(once, twice, three or more times a day), if used prepa-
rations were effective, stopped striae development and 
made lesions less visible, and if respondents would rec-
ommend using cosmetics against striae during pregnancy. 

In the questionnaire, possible answers were defined 
on a 5-point scale as: “definitely yes”, “rather yes”, “I do 
not have an opinion”, “rather no” and “definitely no”. In 
the statistical analysis, “rather yes” and “rather no” an-
swers were added to “definitely yes” and “definitely no” 
answers and finally three options were considered: “yes”, 
“no” and “I do not have an opinion”.

On the basis of women’s answers concerning cos-
metics used, the preparations were divided into two 
groups, “classic” and “specialist”. The division was based 
on the analysis of cosmetics’ ingredients. As “classic” the 
authors qualified moisturizing preparations and emol-
lients (balms, creams and oils) without active ingredients 
and as “specialist” – formulations against striae (as de-
clared by the manufacturer) and/or containing different 
types of active ingredients (e.g.. cocoa and shea butter, 
plant extracts).

Statistical analysis

The results were statistically analyzed with χ2 test us-
ing Statistica 8.0. As a level of significance p < 0.05 was 
accepted.

Results

The mean age of the examined women was 27.8 ±4.2 
years. Most of the respondents (n = 185; 61.9%) were 
primiparas, the rest bore two (n = 100) or three times 

Table 1. Correlation between the use of different types of 
cosmetics and massage and occurrence of striae gravidar-
um (SG)

Variable SG, n (%) No SG, n (%) Value of p

Use of cosmetics: 0.4364

Yes 172 (72.3) 66 (27.7)

No 41 (67.2) 20 (32.8)

Massage: 0.3386

Yes 67 (67.7) 32 (32.3)

No 146 (73) 54 (27)

Type of cosmetic: 0.2457

No 41 (67.2) 20 (32.8)

Classic 87 (74.4) 30 (25.6)

Specialist 69 (74.2) 24 (25.8)

Both types 16 (57.1) 12 (42.9)

Type of cosmetic: 0.1634

Classic 87 (74.4) 30 (25.6)

Specialist 69 (74.2) 24 (25.8)

Both types 16 (57.1) 12 (42.9)

Frequency: 0.0207

Once a day 114 (77.6) 33 (22.4)

Twice a day or more 58 (63.7) 33 (36.3)

Tested with χ2 test.
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(n = 14). Among the women participating in the study, 
213 (71.2%) developed striae gravidarum. Taking into 
consideration all sites involved, lesions occurred on the 
abdomen (n = 149), the breasts (n = 125), the buttocks 
(n = 50), and on the thighs (n = 41). Most often women 
observed striae in the second (n = 102) or in the third 
trimester (n = 101).

Analysis of the correlation between striae gravidarum 
occurrence and the use of different types of cosmetics 
showed that this kind of prophylaxis is effective when 
applied at least twice a day (63.7% vs. 77.6%). Also influ-
ence of used cosmetics’ type was analyzed, taking into 
account their division into “classic” and “specialist”. No 
correlation between the type of cosmetics and presence 
of striae was observed (p > 0.05) (Table 1).

It was also checked if a type of used cosmetics influ-
enced a subjective assessment of their effectiveness. It 
was found that women who simultaneously used cos-
metics from both groups expressed a significantly better 
opinion about the products (their effectiveness, ability to 
stop striae development and to make lesions less visible) 
(p < 0.0001). Among these women, 78.6% claimed that 
prophylaxis they used is effective, while a similar opin-
ion was expressed by 35% women using only “classic” 
cosmetics and by 41.9% respondents using “specialist” 
creams (p < 0.05). Similar results were obtained in ques-
tions concerning ability to stop striae development and 
to make lesions less visible (Table 2).

It was also assessed if the frequency of cosmetics’ 
use influences women’s evaluation of their effectiveness. 
Respondents who used cosmetics at least twice a day 
significantly more frequently reported that products 
stopped striae development than those respondents who 
used preparations once a day (p < 0.05) (Table 3).

Table 2. Women’s assessment of different types of cosmetics’ effectiveness

Variable Classic, n (%) Specialist, n (%) Both types, n (%) Value of p

Effectiveness: 0.0010

Yes 41 (35) 39 (41.9) 22 (78.6)

No opinion 42 (35.9) 26 (28) 2 (7.1)

No 34 (29.1) 28 (30.1) 4 (14.3)

Stop striae development: < 0.0001

Yes 24 (20.5) 17 (18.3) 24 (85.7)

No opinion 64 (54.7) 49 (52.7) 3 (10.7)

No 29 (24.8) 27 (29) 1 (3.6)

Make lesions less visible: < 0.0001

Yes 32 (27.4) 17 (18.3) 18 (64.3)

No opinion 53 (45.3) 55 (59.1) 0 (0)

No 32 (27.4) 21 (22.6) 10 (35.7)

Tested with χ2 test.

Table 3. Women’s assessment of cosmetics’ effectiveness 
in relation to the frequency of their use

Variable Once 
a day,  
n (%)

Twice 
a day  

or more,  
n (%)

Value of p

Effectiveness: 0.0632

Yes 55 (53.9) 47 (46.1)

No opinion 50 (71.4) 20 (28.6)

No 42 (63.6) 24 (36.4)

Stop striae development: 0.0001

Yes 27 (41.5) 38 (58.5)

No opinion 85 (73.3) 31 (26.7)

No 35 (61.4) 22 (38.6)

Make lesions less visible: 0.0629

Yes 34 (50.7) 33 (49.3)

No opinion 74 (68.5) 34 (31.5)

No 39 (61.9) 24 (38.1)

Tested with c2 test.

The correlation between cosmetics and massage ef-
fectiveness and striae locations was also analyzed. It was 
found that striae gravidarum on breasts appeared sig-
nificantly less frequently in respondents who used both 
“classic” and “specialist” cosmetics (p < 0.05) (Table 4).

The results showed that women who expressed 
a positive opinion about used cosmetics significantly 
more often claimed that these products should be used 
in striae prophylaxis than those who had a negative opin-
ion or did not have any opinion on this topic (p < 0.05) 
(Table 5).
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Discussion

This research showed that striae gravidarum are com-
mon skin lesions, as their occurrence was reported by 70% 
of respondents. In the examined group, most frequently 

striae appeared on the abdomen and breasts. Similar ob-
servations concerning lesions’ locations were presented 
by Osman et al. who disclosed that most commonly they 
are observed on the abdomen, thighs and breast [3].

Table 4. Correlation between the use of different types of cosmetics and massage and occurrence of striae gravidarum 
in different locations (SG)

Variable SG – breast, n (%) No SG – breast, n (%) Value of p

Type of cosmetic: 0.0021

Classic 53 (45.3) 64 (54.7)

Specialist 48 (51.6) 45 (48.4)

Both types 4 (14.3) 24 (85.7)

Massage: 0.0657

Yes 34 (34.3) 65 (65.7)

No 91 (45.5) 109 (54.5)

SG – abdomen, n (%) No SG – abdomen, n (%)

Type of cosmetic: 0.3127

Classic 66 (56.4) 51 (43.6)

Specialist 45 (48.4) 48 (51.6)

Both types 12 (42.9) 16 (57.1)

Massage: 0.0714

Yes 42 (42.4) 57 (57.6)

No 107 (53.5) 93 (46.5)

SG – buttocks, n (%) No SG – buttocks, n (%)

Type of cosmetic: 0.3769

Classic 21 (17.9) 96 (82.1)

Specialist 16 (17.2) 77 (82.8)

Both types 8 (28.6) 20 (71.4)

Massage: 0.2566

Yes 20 (20.2) 79 (79.8)

No 30 (15) 170 (85)

SG – thighs, n (%) No SG – thighs, n (%)

Type of cosmetic: 0.4527

Classic 12 (10.3) 105 (89.7)

Specialist 9 (9.7) 84 (90.3)

Both types 5 (17.9) 23 (82.1)

Massage: 0.3864

Yes 16 (16.2) 83 (83.8)

No 25 (12.5) 175 (87.5)

Tested with χ2 test.
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Table 5. Women’s assessment of cosmetics’ effectiveness 
in relation to their recommendations

Variable Should  
be used,  

n (%)

Against 
using,  
n (%)

Value of p

Effectiveness: 0.0030

Yes 96 (94.1) 6 (5.9)

No opinion 59 (84.3) 11 (15.7)

No 50 (75.8) 16 (24.2)

Stop striae development: 0.0001

Yes 63 (96.9) 2 (3.1)

No opinion 102 (87.9) 14 (12.1)

No 40 (70.2) 17 (29.8)

Make lesions less visible: 0.0499

Yes 63 (94) 4 (6)

No opinion 92 (85.2) 16 (14.8)

No 50 (79.4) 13 (20.6)

Tested with χ2 test.

Our study showed that the majority of women used 
cosmetics against striae during pregnancy (79.6%). 
Moisturizing and lipid-replenishing cosmetics without 
additional active ingredients were most commonly used 
(39%). Cosmetics “against striae” which, according to the 
manufacturer’s declaration, contained different types of 
active ingredients (31%) were less popular. Statistically, 
no correlation between using “classic” and “specialist” 
cosmetics, and striae occurrence was observed. Similar 
results were obtained by Madlon-Kay whose study con-
firmed women’s interest in cosmetics claimed to prevent 
striae. She found that women who attempted to prevent 
striae using different kinds of prophylactic measures de-
veloped lesions as often as those who made no such at-
tempt. The author suggests that popularity of cosmetics 
against striae is connected with the fact that creams, oils 
or cocoa butter are mentioned as effective prophylaxis in 
many commercial pregnancy guides [20, 21]. Moreover, 
lack of evidence of cocoa butter efficacy in striae prophy-
laxis was shown in many clinical researches [9, 22]. Solta-
nipoor et al. whose study aimed to evaluate the effect of 
olive oil in prevention of striae gravidarum also observed 
no significant reduction in the incidence and the severity 
of lesions, so they did not recommend it for striae pre-
vention [23]. Promising results were obtained in the case 
of a prophylactic use of anti-striae cream Trofolastin (Cen-
tella Asiatica extract, α-tocopherol, and collagen-elas-
tin hydrolysates) and Verum (containing vitamin E,  
panthenol, hyaluronic acid, elastin and menthol). How-
ever, the observed positive effect might be a result of the 
massage itself rather than cosmetics’ ingredients [10–12]. 
On the basis of the results of a randomized double-blind-
ed study, Garcia Hernández et al. proved effectiveness of 
anti-striae emollient and moisturizer containing hydroxy-
prolisilane C, rosehip oil, Centella Asiatica triterpenes and 
vitamin E [24]. Our study showed that systematic use of 
cosmetics at least twice per day significantly reduces 
the risk of striae occurrence. The results indicate that 
the type of cosmetic (with or without active ingredients) 
is not relevant in striae prophylaxis while frequency of 
its use is crucial in effective prevention of these lesions.

Most of the examined women do not have an opinion 
on effectiveness of the used products in reducing severity 
of the striae and in halting progression of those already 
present. The best subjective opinion on the effectiveness 
of the cosmetics used was expressed by the respondents 
who used products from both groups. This may result 
from a higher frequency and regularity of using cosmet-
ics in this group. Most of the examined respondents re-
gard using cosmetics against striae formation as appro-
priate, however women who claimed the cosmetics to 
be effective, significantly more often would recommend 
such prophylaxis. It should be highlighted that further 
studies are needed to verify safety and effectiveness of 
products with different active ingredients used in preg-
nant women. Verification of topical cosmetics in striae 

gravidarum prevention should be performed before these 
treatments can be recommended as striae prophylaxis 
[25, 26].

The presented study has, however, some limitations: 
assessment of the used prophylaxis was based on re-
spondents’ subjective opinion and no objective scale was 
applied for unification of striae description. 

Conclusions

Topical cosmetics, regardless their type, do not re-
duce the risk of striae gravidarum development. Use of 
prophylactic measures like skin emollients and oils with 
the appropriate frequency significantly reduces risk of 
striae gravidarum. In women’s subjective opinion, use 
of both “classic” and “specialist” products is the most 
effective prevention of striae and they regard using this 
kind of prophylaxis as appropriate. 
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