
R E V I EW

Hidden risks in toys: A systematic review of pediatric toy
contact dermatitis

Justine Fenner1 | Ali Hadi1 | Lindsey Yeh1 | Nanette Silverberg2

1Department of Dermatology, Icahn School of

Medicine at Mount Sinai, New York, New York

2Department of Dermatology and Pediatrics,

Icahn School of Medicine at Mount Sinai,

New York, New York

Correspondence

Dr Nanette Silverberg, Chief Pediatric

Dermatology, 5 E 98th Street, 5th Floor,

New York, NY 10029, USA.

Email: nanette.silverberg@mountsinai.org

Abstract

Toys are a reflection of the compounds used frequently in manufacturing. Allergic

contact dermatitis to potties, metal toys, and children's jewelry is well known, how-

ever, there is a broad range of skin risks in toys. With the objective to identify and

publicize the associated risk of contact dermatitis in children's toys, we have

searched the PubMed database from creation to September 9, 2019. Studies were

eligible if they reported a new case of contact dermatitis secondary to interaction

with a toy in patients from birth to 18 years of age. A toy was defined as something

children interact with for entertainment during leisure time. In this review of the

PubMed database we filtered by age and language which may have prevented us

from detecting cases in adults that could be extrapolated to children. In addition, sev-

eral articles were excluded based on title alone. A total of 1312 articles were identi-

fied and reviewed manually for inclusion criteria. Review of the articles found

25 original articles for consideration. Several toys were found to be associated with

contact dermatitis. These included electronics, toy cars, costume jewelry, bicycles,

sqwish balls, slime, Play-Doh, and plasticine. Electronics such as video game control-

lers, cellphones, iPads, and computers were implicated. In conclusion, there is still an

unmet need for observation of this segment of industry for labeling of contents and

ongoing surveillance.
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1 | INTRODUCTION

Children's toys have been used to amuse, engage, and educate chil-

dren since ancient times. In recent years the products have become a

reflection of the compounds used frequently in manufacturing, includ-

ing metals and plastic compounds. Allergic contact dermatitis is

increasingly common in children and nickel is the leading cause.1

Nickel is also becoming increasingly common in toys due to exposure

from electronics. Reports of allergic contact dermatitis to potties,

metal toys, and children's jewelry are well known, however, there is a

broad range of skin risks in children's toys. We performed a system-

atic review to illustrate the variety of toys involved in pediatric con-

tact dermatitis.

2 | METHODS

This systematic review (Figure 1) was based on the PubMed database

with the following search criteria: (dermatitis OR rash OR eczema)

AND (toy* OR nintendo OR playstation OR xbox OR fidget spinner

OR sticker* OR colored pencil OR papier mache OR modge podge

OR volcano OR crayon OR diorama OR putty OR play-doh OR

clay OR glue OR sand OR lanyard OR doll OR barbie OR bear OR hot

wheels OR fisher-price OR wooden OR game* OR puzzle OR rubix

OR slime OR balloon OR costume OR jewelry OR computer OR ipad

OR ipod OR iphone OR cellphone OR laptop OR Gameboy OR wii OR

robot OR ball OR lego OR Nerf OR bicycle OR tricycle OR scooter OR

hoverboard OR trampoline OR airplane OR plane OR train OR car
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OR paint* OR watercolor OR play OR plaything* OR puppet*). Our

search applied filters such that it included all English language articles

published in patients from birth to 18 years in the PubMed database

from creation to September 9, 2019. A total of 1312 articles were

identified from the initial search and were reviewed for the following

criteria: reporting of a pediatric case of contact dermatitis and contact

dermatitis attributed potentially or directly to a toy with which the

pediatric patient played. A toy was defined as something children

interacted with for entertainment during leisure time. Pure review

articles were reviewed for other primary sources, but otherwise not

included. For included articles we collected data on study design, age

of patient, sex of patient, suspected toy eliciting contact dermatitis,

site of reaction, type of reaction, suspected allergen, and whether the

patient underwent patch testing.

3 | RESULTS

After identification of 1312 articles with our initial search criteria,

1203 articles were excluded based on title alone as they were not

related to children's toys and/or they did not report children with con-

tact dermatitis. Fifty-one studies were excluded after review of the

abstract due to lack of specific identification of cases of contact der-

matitis from toys. Twenty additional articles were excluded after

review of the full text of the article as the cases cited were not perti-

nent to toy contact dermatitis. Thirteen studies were excluded

because they were pure review articles; however, these studies were

reviewed for additional primary references. Following these exclu-

sions, we finally considered 25 original articles that reported contact

dermatitis from toy exposure in pediatric patients (Table 1).

Through our review of the literature we were able to find cases

of nickel dermatitis in association with many electronic toys that chil-

dren play with today, including laptops, video-game (Xbox) controllers

(Figure 2), iPads, and cellphones (Figure 3).1-8 Of the electronics caus-

ing contact dermatitis, the most commonly reported culprit was the

cell phone. In addition to nickel, chromate was also suspected to play

a role in some cases of cell phone contact dermatitis.9 In other cases

the exact irritant/allergen in the cellphone could not be elucidated,

however discontinuation of the device or use of protective barriers

resulted in resolution of the rash.10,11 The presentation of cell phone

dermatitis ranged from facial dermatitis (cheek and periauricular) to

hand dermatitis and even breast dermatitis in a patient who was keep-

ing her cell phone in her brassiere.5 In many of these cases, use of

patch testing in combination with dimethylglyoxime testing to uncover

nickel presence in the suspected product was imperative.

Model cars were also found to be a vehicle for children to come

into contact with allergenic metals. Die-cast model cars are made from

zinc, aluminum, magnesium, and copper alloy. A 5-year-old boy with

recurrent finger dermatitis underwent patch testing and was found to

have a strong positive reaction to copper(II) sulfate pentahydrate and

a negative reaction to nickel. The source of the copper allergy was

believed to be his model cars, and his dermatitis resolved after

avoiding the metal cars.12

Children were also found to come in contact with allergenic

metals by way of costume jewelry. A 9-year-old female who was

“addicted” to costume jewelry was found to have lichenified plaques

of the hands, antecubital arms, and perioral region. Her patch test was

strongly positive to nickel (+++), gold thiosulfate (++), and thiurams

(+++).13 In addition to causing contact dermatitis to metals, jewelry

can contain wood, latex, rubber, plastics, and dyes that can cause con-

tact dermatitis. Furthermore, ceramic- or pottery-containing jewelry

can contain allergenic chromates, turpentine, and other metals.13

Skin adornment with temporary tattoos was another source of

toy dermatitis discovered in this review. One case was found in which

a 4-year-old male patient was found to have an irritant reaction to a

Halloween-themed temporary tattoo.14 After several hours of wear-

ing the temporary tattoo the patient, and his mother, developed mild

erythema and a pruritic papule beneath the tattoo. This resolved over

4 days without the need for treatment. The causative agent could not

be discovered with inspection of the packing materials.

Bicycles are another possible source of dermatitis in children. A

10-year-old nonatopic Turkish boy was found to have vesicular bilat-

eral palmar dermatitis after intensive use of his new bicycle. After

patch testing it was discovered he had a strong positive reaction to N-

isopropyl-N0-phenyl-p-phenylenediamine, the main sensitizer in black

rubber. When he stopped riding his bicycle the rash resolved

completely.15

More recently, several case reports have been published

reporting contact dermatitis to homemade “slime.”16-21 Slime is a pop-

ular plaything made at home with combinations of borax, household

detergents, bleach, glue, shaving cream, and colorings/dyes.20 In

2017, borax-containing slime “recipes” were reported to cause

second- and third-degree burns. As a result, there was a surge in

borax-free slime recipes that were considered to be safe.18 Unfortu-

nately, the other components of slime can contain contact allergens

(Figure 4). For example, glue can contain methylchloroisothiazolinone/

methylisothiazolinone (MCI/MI, eg, Kathon CG) and shaving cream

may contain sodium lauryl sulfate, both known contact allergens and

irritants, respectively.17,21

F IGURE 1 PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) flow diagram
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Similar products that can be purchased at toy stores have demon-

strated contact dermatitis even prior to the slime craze. Tosti et al

reported in 1990 two patients who had allergic contact dermatitis to

plasticine, a soft modeling material frequently played with by children.

After patch testing it was discovered that both patients had a positive

reaction to Kathon CG and 2-chloro-N-methyl-chloroacetamide. Upon

inquiring the manufacturer it was discovered that the plasticine con-

tained both Kathon CG and 2-chloro-N-methyl-chloroacetamide.22 In

addition, a 3-year-old male patient was demonstrated to have contact

urticaria after playing with “Play-Doh.” The culprit allergens were

believed to be the dyes E124 (Ponceau 4R, Cochineal Red A) and E129

(Allura Red AC) after patch testing. This then had ramifications regarding

whether the patient would be able to consume these dyes in foods and

medications.23 In a similar case, a 7-year-old male patient with eczema

of the fingertips for 1 year was found to have an allergy to his “noise

putty.” Noise putty is a play-gel, popular among children, that makes

entertaining flatulent sounds. After patch testing, he was found to have

a strong positive reaction to MCI/MI and the manufactured “noise

putty.” With the help of poison control, it was discovered that the noise

putty contained MCI/MI.24 Lastly, a 10-year-old girl was found to have

irritant contact dermatitis of the hands after opening a “sqwish ball” with

scissors. In this case it was unclear whether the eruption was secondary

to contact with diisononyl phthalate, one of the ingredients of the

sqwish ball core material, or as a result of the efforts to scrub the sticky

material from her hands.25

4 | DISCUSSION

Allergic contact dermatitis in children is increasingly common and

nickel is the leading cause of allergic contact dermatitis in children.26

Frequent exposure to nickel in toys can elicit cutaneous nickel aller-

gies.27 Jensen et al tested 212 toys purchased in the United States

and Denmark for nickel and found that 73 toys (34.4%) released

nickel.28 With the advancement in technology there has been a shift

in the types of toys children play with and as a result there has been

an increasing number of adverse skin reactions to electronics.29 We

F IGURE 2 Six-year-old with nickel allergic contact dermatitis
from a game console

F IGURE 3 Thirteen-year-old male found to have positive reaction
to nickel in metal cell phone case on patch testing

F IGURE 4 Slime-associated contact dermatitis from a borax-
based slime recipe in a girl with a henna tattoo
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found that exposure to metal by way of electronics and toys was a

common cause of allergic contact dermatitis; however, sqwish balls

and temporary tattoos were seen to cause irritant contact dermatitis

in some cases. Furthermore, slime contains both allergens and irritants

with the potential to cause contact dermatitis. The identification of

true allergic contact dermatitis in these settings requires both identifi-

cation of the chemical contents of toys, which are proprietary in

nature, and then epicutaneous allergy testing of these ingredients.

Overall, it is a rare occurrence for a toy product to be removed

from the market due to skin irritation or allergy. Upon review of the

Consumer Product Safety Commission website, only two children's

toys were recalled due to skin reactions in the past 5 years. In August

2015 a children's “light up” watch was recalled for a risk of skin irrita-

tion, redness, rashes, and chemical burns when the interior of the

watch was exposed to water.30 In August 2016, a McDonald's step

counting watch served with happy meals was recalled because the

wrist bands were causing skin irritation and burns to children.31

Our review was limited by both the filtering of articles by age and

by language. If we expanded our search to all ages, we may have

found reports in adults that could be extrapolated to affect children as

well; however, in this review we only focused on reactions that had

been reported in children. In addition, by eliminating non-English arti-

cles we were unable to include seemingly relevant cases in which the

English titles implied rash to a latex balloon and to a Gameboy device.

Furthermore, in an effort to retrieve as many articles as possible, our

search terms drew a large amount of irrelevant papers. As this was

the case, several (n = 1203) were excluded based on title alone. This

may have resulted in the exclusion of articles that were in fact

relevant.

Through this review we have demonstrated the variety of toys

capable of eliciting an undesired cutaneous reaction in children. It

should be noted that in many of the cases discussed, the time to diag-

nosis varied from months to years. This is likely due to the unique trig-

gers involved in precipitating the dermatitis. As dermatologists it is

important to keep in mind contact dermatitis when a patient comes in

with a bilateral hand rash or a geometric rash. Besides, it may be use-

ful, as it was in several of the aforementioned cases, to have the

patient bring in his or her favorite toys for the dermatologist to exam-

ine and help further understand the etiology of patient's rash. There is

an unmet need for corporations to reveal the chemical ingredients of

their toys when allergic contact dermatitis is suspected in order to

properly evaluate the patient.

5 | CONCLUSION

While there is low reporting of toy-related skin reactions in children

and generally these products are safe, there appears to be the pres-

ence of unregulated ingredients in some children's toys, especially

those targeted toward school-aged and middle-school children. In

order to limit contact dermatitis, regulation of contents of consumer

goods, including toys, has proven to be beneficial. There is still an

unmet need for observation of this segment of the industry for both

labeling of contents including nickel and ongoing surveillance, particu-

larly to reduce inclusion of potentially allergenic products.
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