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Abstract

Background: Striae distensae, or stretch marks, are acommon and distressing condition affecting femal es two-and-a-half times
more frequently than males. Despite the numerous products available for stretch mark prevention and treatment, there have been
few studies that consider consumer product preference.

Objective: Theaim of this study wasto determine which products were preferred by consumersfor the prevention and treatment
of stretch marks based on product vehicle and product ingredients.

Methods: In January 2020, a search was conducted on internet retailer Amazon for products related to stretch marks. The top
products were identified as those with 100 reviews or greater and arating of 4 or higher. The products were classified as either
stretch mark—specific or non stretch mark—specific. Price, rating, type of vehicle, and specific ingredients of both product groups
were compared. Vehicle-type and ingredientsin both product groups were compared with two-tailed two-sample proportion tests
to determine if certain vehicles or ingredients were more likely to be found in stretch mark—specific products. P<.05 indicated
statistical significance.

Results: Out of over 10,000 products, 184 were selected as the top products according to the review and rating criteria of which
117 (63.6%) were stretch mark—specific and 67 (36.4%) were non stretch mark—specific. Oil was the most common vehicle
(131/184, 71.2%) while vitamin E was the most common ingredient (58/184, 31.5%). Qil, as a vehicle, was more likely to be
found in stretch mark—specific products than in non stretch mark—specific products (P=.001). Olive oil (P=.02) and cocoa butter
(P=.08), Centella asiatica (P=.01), and shea butter (P=.003) were the ingredients morelikely to be found in stretch mark—specific
products than in non stretch mark—specific products.

Conclusions: This study demonstrated that there are many products available for the prevention and treatment of stretch marks
and identified specific ingredients in the products preferred by customers. There are few studies investigating the effectiveness
of themajor ingredientsin the stretch mark productsthat are preferred by consumers. Future studies can focus on the effectiveness
of theingredients found in the products that are preferred by consumers.

(JMIR Dermatol 2020;3(1):€18295) doi: 10.2196/18295
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[1]. Striae distensae are more likely to devel op during pregnancy
(striae gravidarum), with obesity, with Cushing syndrome,
during adolescence, with steroidal drug use, and after surgery

Introduction

Striae distensae, more commonly known as stretch marks, are
a common and disfiguring dermatological condition in which [2].

the layer of dermis becomes scarred. Striae distensae occur  The pathogenesis of striae distensee is multifactorial. Striae
two-and-a-half times more frequently in femalesthanin males  gjistensae are typically associated with rapid weight gain (such
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asin pregnancy) and rapid growth (such as in adolescence) as
a result of tissue stretching [3]. Striae distensae are more
common on the abdomen, breast, thigh, and buttocks [1,4].
Striae distensae caused by mechanical stress have been found
to exhibit altered extracellular matrix components, primarily
fibronectin, fibrillin, elastin, and collagen [5], through potential
mechanisms such as low expression of genes for collagen and
fibronectin, reduced fibroblast function, and disorganized fibrils
or elagtic fiber networks [3-5]. Studies of hormonal changes
occurring in pregnancy, during steroid use, and in Cushing
syndrome contribute to the understanding of the devel opment
of striae distensae; increased steroid levels cause increased
protein catabolism and decreased production of collagen by
fibroblasts resulting in less elastic fibers in the matrix of the
dermis[1,6].

Because of the distress caused by the disfiguring nature of
stretch marks, studies have attempted to find methodsto prevent
and treat stretch marks [7]. Different topical agents have been
used to target processes that lead to the development of stretch
marks. Trofolastin, a product which contains Centella asiatica
was found to stimulate fibroblasts and counteract the
glucocorticoid effect [8]. Oils and cocoa butter assist with
maintai ning skin hydration, which influences the expression of
cytokines and growth factors via occlusive mechanisms [5,9].
Tretinoin (aderivative of vitamin A) has been found to stimulate
fibroblasts to increase collagen | production in tissue while
ascorbic acid (vitamin C) has also been found to increases
collagen production [5]. Despite the numeroustopical therapies
available, therapy efficacy has not been well studied.

Because of the lack of evidence regarding the effectiveness of
prevention or treatment of stretch marks, individuals look to
other sources when determining which products to purchase.
In this study, we assess which products are available to
consumers, which are popular among consumers, and factors
determining which products are used for stretch marks.

Methods

A search was performed in January 2020 on United States
internet retailer Amazon to identify the top products used for
stretch marks. The searches performed were (1) stretch mark”
in All Departments: Beauty & Personal Care, (2)"stretch mark
cream” in All Departments, and (3) “stretch mark” in Beauty
& Personal Care: Skin Care: Maternity. Productswereincluded
based on average customer rating (4 stars and higher out of a
possible 5 stars) and number of customer reviews (100 reviews
and greater). Product titles, product descriptions, customer
guestion and answer sections, and customer review sections
were reviewed for the phrase “stretch mark.” Products were
excluded if they were nontopical products such as masks,
massage balls, massage cups, or socks; product sets with more
than one type of item; or if there was no mention of “stretch
mark” in the title, product description, customer question and
answer section, or customer review section. The product listing
with the highest number of reviewswasincluded if the product
had multiple listings for different quantities and sizes. Median
rating, average rating, average number of reviews, vehicle-type,
ingredient list, and median price per ounce or fluid ounce were
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determined for the overall sample of products. Because of the
large variety of ingredients, only ingredients that had been
investigated in previous studies for effectiveness in treating
stretch marks were included in the analysis [3,5,10,11].

Products were divided into two groups—stretch mark—specific
productswere those that included “ stretch mark” in the product
title, product description, or both and non stretch mark—specific
productswerethose that included “ stretch mark” in the customer
guestion and answer section or the customer review section. To
determine if a specific vehicle-type or specific ingredient was
more likely to be found in a stretch mark—specific product,
two-tailed two-sample proportion tests were used. P<.05
indicated statistical significance.

Results

Out of over 10,000 products on the United Statesinternet retailer
Amazon, 184 products met the required criteria. This group of
products had a median consumer rating of 4.5 and a median of
409 reviews per product (range 103-10,573; total 183,366). The
median price per ounce or per fluid ounce was $3.19 (range
$0.17- $48; products that did not provide volume or weight
information were not included: silicone sheet products,
Crocodile acne scar removal cream, and Aliver TCM scar and
acne mark removal gel ointment).

Productswere categorized by vehicle-type. Out of 184 products,
131 (71.2%) wereoils, 21 (11.4%) were creams, 9 (4.9%) were
butters, 9 (4.9%) were gels, 5 (2.7%) were silicone sheets, 3
(1.6%) were lotions, 2 (1.1%) were scrubs, and the remaining
4 (2.2%) were categorized as other (balm, salve, ointment, and
stick).

Of al 184 products, there were 117 (63.6%) stretch
mark—specific and 67 (36.4%) non stretch mark—specific. Of
the stretch mark-specific products, “stretch mark” was
mentioned in the product title (6/117, 5.1%), product description
(75/117, 64.1%), or both (36/117, 30.8%). “ Stretch mark” was
mentioned in the customer question and answer section (84/184,
45.7%) and customer review section (138/184, 75.0%).
Customers mentioned “stretch mark” in relation to pregnancy
or postpartum use in 70.1% of products (129/184). The top 10
most reviewed products are listed in Table 1. The top 10 most
reviewed stretch mark—specific products are listed in Table 2.

Of the 117 stretch mark—specific products, 76 (65.0%) were
oils, 17 (14.5%) were creams, 8 (6.8%) were butters, 6 (5.1%)
weregels, 3 (2.6%) weresilicone sheets, 3 (2.6%) werelotions,
2 (1.7%) were scrubs, 1 (0.9%) was a balm, and 1(0.9%) was
a salve. Of the 67 non stretch mark—specific products, 55
(82.0%) were ails, 4 (6%) were creams, 1 (1.5%) was a buitter,
3 (4.5%) were gels, 2 (3%) were silicone sheets, 1 (1.5 %) was
an ointment, and 1 (1.5%) wasastick. Oil asavehiclewasmore
likely to be found in the stretch mark—specific product group
than in the non stretch mark—specific product group (P=.001).

Of al 184 products, 7 (3.8%) contained allantoin, 11 (6%)
contained aloe, 10 (5.4%) contained C. asiatica, 20 (10.9%)
contained cocoa butter, 9 (4.9%) contained collagen, 4 (2.2%)
contained hyaluronic acid, 23 (12.5%) contained shea butter, 3
(1.6%) contained vitamin A, 7 (3.8%) contained vitamin C, and
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58 (31.5%) contained vitamin E. Out of the 117 stretch
mark—specific products, 5 contained alantoin (4.3%), 9
contained aloe (7.7%), 10 (8.5%) contained C. asiatica, 18
(15.4%) contained cocoa butter, 7 (6%) contained collagen, 4
(3.4%) contained hyaluronic acid, 21 (17.9%) contained shea
butter, 2 (1.6%) contained vitamin A, 6 (5.1%) contained
vitamin C, and 40 (34.2%) contained vitamin E. Out of the 67
non stretch mark—specific products, 2 (3%) contained allantoin,
2 (3%) contained aloe, 0 (0%) contained C. asiatica, 2 (3%)
contained cocoa butter, 0 (0%) contained hyaluronic acid, 2
(3%) contained shea butter, 1 (1.5%) contained vitamin A, 1
(1.5%) contained vitamin C, and 18 (26.9%) contained vitamin
E. Three ingredients were more likely to be found in stretch
mark—specific products—cocoa butter (P=.08), C. asiatica
(P=.01), and shea butter (P=.003).

Table 1. Top 10 most reviewed products.

Zhu et a

Specific types of oil as ingredients were also investigated [5].
While there were a variety of oils present in the products,
almond oil, coconut oil, and olive oil have been found to be
present frequently in other literature and were the focus of this
analysis. Of all 184 products, 40 (21.7%) contained almond oil ,
33 (17.9%) contained coconut oil, and 18 (9.8%) contained
olive oil with remaining products containing other oils or no
oils. Of the 117 stretch mark—specific products, 22 (18.8%)
contained almond ail, 22 (18.8%) contained coconut oil, and
16 (13.7%) contained olive oil. Of the 67 non stretch
mark—specific products, 18 (26.9%) contained ailmond oail, 11
(16.4%) contained coconut oil, and 2 (3%) contained olive oil.
Olive il was more likely to be found in stretch mark—specific
products (P=.02).

Manufacturer name Product name Number of reviews Mean rating (out of 5)
1 PuraD’or Organic Jojoba Oil 10,573 45
2 Bio-Qil Skincare Oil 9732 4.4
3 Sky Organics Organic Castor Oil 7164 45
4 Now Solutions Sweet Almond Oil 6861 4.7
5 M3 Naturas Anti Cellulite Massage Oil 5048 4.6
6 First Botany Cosmeceuticals Arabica Coffee Scrub 4839 4.0
7 Burt's Bees Mama Bee Belly Butter 4660 4.4
8 PuraD’or Organic Rosehip Seed Qil 4332 4.6
9 Ancient Greek Remedy Ancient Greek Remedy Oil 4249 4.6
10 Honeyskin Ultimate Face & Body Cream 3359 4.3

Table 2. Top 10 most reviewed stretch mark—specific products.

Manufacturer name Product name Number of reviews Mean rating (out of 5)
1 Bio-Oil Skincare Oil 9732 4.4
2 Sky Organics Organic Castor Oil 7164 45
3 M3 Naturas Anti Cellulite Massage Oil 5048 4.6
4 First Botany Cosmeceuticals Arabica Coffee Scrub 4839 4.0
5 Burt's Bees Mama Bee Belly Butter 4660 44
6 Ancient Greek Remedy Ancient Greek Remedy Oil 4249 4.6
7 Honeyskin Ultimate Face & Body Cream 3359 43
8 Coco & Co. The Purest Coconut Virgin Qil 2858 4.7
9 Palmer's Cocoa Butter Formula Massage Lotion For Stretch Marks 2654 43
10 Majestic Pure Cosmeceuticals Rosehip Qil 2647 4.4
Discussion ingredients (those previously studied), but even with past

Principal Findings

Over 10,000 productsfor stretch markswere found on Amazon,
indicating the broad and diverse array of productsranging from
topical to physical products (such as masks and socks) that are
available for consumers. In this study, only topical products
were assessed to limit the discussion of effectivenessto certain
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studies, there has been no consensus regarding the effectiveness
of topical products. As such, consumers rely upon information
and suggestions posted by consumers on internet retail websites
such as Amazon.

Thereisadisparity between the characteristics of products that
areintended for use on stretch marks and the characteristics of
products that are used on stretch marks based on customer

JMIR Dermatol 2020 | vol. 3 |iss. 1|€18295|p. 3
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR DERMATOLOGY

reviews. Out of all 184 products, 63.6% (117) were intended
for use on stretch marks, while 36.4% (67) were not intended
for stretch marks but were used nonethel ess based on customer
reviews or customer questions and answers. Thisindicated that
customers may be purchasing ineffective products by relying
upon the opinions of others; 45.7% (84/184) of products had a
question regarding stretch marks in the question and answer
section, 75% (138/184) of products mentioned “stretch marks’
in the reviews, and 70.1% (129/184) of products mentioned
“stretch marks’ related to pregnancy. The number of products
that had a combination of “stretch marks’ being mentioned in
either question and answer section, reviews, and in relation to
pregnancy was not differentiated. Previous studies have also
shown that patients seek advice from friends, product
advertisements, and theinternet, particularly in the early stages

of pregnancy [12].

Themajority of thetop productsthat were found when searching
“stretch mark” were 0ils—131 (71.2%) of thetop 184 products.
Stretch mark—specific products were morelikely to be oilsthan
non stretch mark—specific products as demonstrated by the
two-sample proportion test. Oilshelp retain moisturein the skin,
but oils rich in linoleic acid and polyunsaturated fatty acids,
such as olive oil, have also been found to reduce the formation
of scars by reducing pro-inflammatory mediators (tumor necrosis
factor alpha and peroxisome proliferator-activated receptors)
which assistswith wound healing [13]. Other studies, however,
have produced conflicting findings. Studies have found that
olive oil does not significantly reduce the incidence of striae
gravidarum [14,15], while a study on almond oil demonstrated
its possible effectiveness through its role in decreasing the
progression of striae gravidarum by preventing itchiness when
massaged into the skin [16,17]. In our study, specific oils that
were found to be ingredients in the top products included, but
were not limited to, apricot oil, argan oil, avocado oil, canola
oil, castor oil, emu ail, grapefruit oil, jojoba oil, safflower ail,
and sunflower oil. Recent studies have focused on ailmond oil,
coconut oil, and olive oil [5]. Thisraisesthe question if enough
studies on oils have been conducted, particularly because there
have been contradictory findings on the effectiveness reported
by studies. The amount of available studies on oils does not
reflect the popularity of oilsamong consumersfor stretch mark
prevention and treatment. Furthermore, several studies suggest
the therapeutic effect of massage in relation with oil for the
prevention of stretch marks [1,16]. This further indicates that
thereis not enough understanding concerning oils and their use
for stretch marks.

Out of the major ingredients assessed in this study, vitamin E
was the most commonly used ingredient in both stretch
mark—specific (40/117, 34.2%) and non stretch mark—specific
products (18/67, 26.9%). A prior study showed that olive oils
were rich in vitamin E, yet the findings did not suggest that
olive oils were effective in the prevention of striae gravidarum
[14]. Almond ail isalsorich in vitamin E and vitamin D, yet a
previous study also did not demonstrate the effectiveness of
almond oil on its own for striae gravidarum [16]. Thus, future
studies may wish to continue to assess which ingredients are
effective for stretch mark prevention.
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Creams comprised 11.4% (21/184) of the top products; creams
comprised 14.5% (17/117) of stretch mark—specific products
and 6% (4/67) of non stretch mark—specific products. Creams
have been found to be the type of product most used by pregnant
patients for prevention of stretch marks [4]. Previous studies
stated an incidence of 50% to 90% for the devel opment of striae
gravidarum [18], indicating a large population of individuals
who may seek out striae gravidarum products. Another
cross-sectional study demonstrated high use of Bio-Oil by
patients for the prevention of striae gravidarum [12], which is
consistent with our finding that Bio-Oil was the most reviewed
stretch mark—specific product. Product effectiveness and saf ety
are of concern, especially during pregnancy. Furthermore, cream
treatments such as Alphastria (containing hyaluronic acid,
alantoin, vitamin A, and vitamin E) and Verum (containing
vitamin E and hyaluronic acid) were not found to be in the top
10 product list, nor were their ingredients found in the top 10
products, despite having been studied and shown to have
possible benefits in stretch mark prevention [1,5]. This
demonstrates adiscrepancy between the productsthat are being
studied and the products that consumers are actually using,
suggesting the need for consumers to be educated.

We focused our study on ingredients that had been mentioned
in previous studies [3,5,10,11]. Cocoa butter, C. asiatica, and
shea butter were more likely to be found as ingredients in
products intended for stretch marks. In a previous study, the
findings regarding the efficacy of cocoa butter for striae
gravidarum prevention did not support its use despite cocoa
butter’s moisturizing effects [6,19]. Trofolastin (containing C.
asiatica, vitamin E, and collagen-elastin hydrolysates) was also
studied for the prevention of striae gravidarum and demonstrated
significant prevention of stretch marks during pregnancy likely
due to fibroblast stimulation and glucocorticoid antagonism
[1,5,8]. Though shea butter is known to reduce fibroblasts [3],
and there have been studies on whether shea butter is or is not
effective for stretch marks, it is more likely to be found in
products intended for stretch marks. Other products may have
studies indicating their efficacy but may not be specifically
indicated for the prevention of stretch marks. Aloe vera has
been studied for its effectiveness in decreasing itchiness, and
thus, the progression of stretch marks[17]. Tretinoin (or other
vitamin A derivatives) has demonstrated some efficacy in
preventing stretch marks, but is not found primarily in stretch
mark—specific products [6]. Furthermore, tretinoin as well as
ascorbic acid and hyaluronic acid are ingredients known to
promote production of collagen [5]. Hyaluronic acid increases
the skin’s ability to resist tension, likely due to a mechanism of
increased collagen production, yet minimal evidence has been
found for its effectiveness [5,6]. These discrepancies show the
gaps between what is effective and what is communicated to
consumers about a product’s effectiveness. Further studies
should focus the ingredients being used the most by consumers
in order to understand the ingredient’s mechanism and
effectivenessin stretch mark prevention.

Limitations

One limitation was the size of the overall study. There were
over 10,000 products listed for “ stretch mark” when searching
the online retailer Amazon; however, we only included the top
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products by screening ratings and number of reviews. Assuch,
we did not assess products with lower ratings and less reviews
which would have been able to give us a broader idea of which
products were being used by consumers for stretch marks. We
also excluded products that did not mention “stretch mark” in
the title, description, question and answer section, or review
section, thus we did not assess what other types of ingredients
were potentially being used for stretch marks. Another limitation
of our study was that while we considered products that
mentioned “stretch mark” in the product review, we did not
assess whether the review was positive or negative. Future
studies could potentially compare positive and negative

Zhu et a

consumer product reviews to understand the subjective
effectiveness of products.

Conclusions

Asdemonstrated from our search on theinternet retailer Amazon
for products related to stretch marks, there are a plethora of
products and ingredients for stretch marks; however, with few
studies on the effectiveness of ingredients and products,
consumers may rely upon consumer reviews when selecting
products. More studies are needed to determine effectiveness
and safety of ingredients, particularly with respect to pregnant
women.
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