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Mobile Phone Dermatitis in Children and Adults

A Review of the Literature
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Background: Mobile phones have been reported to cause allergic contact dermatitis (ACD).

Methods: A comprehensive online literature review was conducted through the National Library of Medicine
(Pubmed MEDLINE) using appropriate medical subject headings and keywords.

Results: Thirty-seven cases of mobile phone-related ACD were found. Six studies evaluating allergen release

from mobile phones were found.

Conclusions: Case reports of mobile phone-associated ACD have risen rapidly in number since 2000. Case
reports highlight mobile phone ACD in both pediatric and adult populations in many countries. Metal allergens,
notably nickel and chromium, were frequently implicated in mobile phone associated ACD. Nickel release from
mobile phones appears to be common and has been reported in both cheap and expensive mobile phones,
including phones covered under the EU Nickel Directive.

Introduction
ALLERGIC CONTACT DERMATITIS (ACD), a T-cell medi-
ated hypersensitivity reaction, is common in adults and
children worldwide. For example, this condition is often
observed following cutaneous exposure to metallic items
that release nickel in high concentrations. Importantly, patch
test reactivity to nickel affects up to 17% of women and 3%
of men from the general population.' In addition, nickel
sensitization is common in children, with ACD prevalence
estimates ranging from 17% to 33%.? Nickel may be re-
leased from a wide variety of commonplace items, such as
jewelry, belt buckles, zippers, buttons, snaps, glasses, coins,
and keys.?>”” Nickel release in amounts that are sufficient to
elicit ACD in nickel-sensitized individuals may be easily
evaluated in a quick, nondestructive manner using the nickel
dimethylglyoxime spot test (DMG).® More recently, items
such as mobile phones, laptop computers, video game
controllers, and other technology accessories have also
provided sources of nickel sensitization and ACD.*"
Chromium and cobalt are also frequent culprits causing
ACD. Positive patch test results in recent studies among
dermatitis patients reached 2.3% and 6.2% respectively.'!
Chromium is found in cement, stainless steel, and leather
items.'? At present, no spot test has been used systemati-
cally to screen consumer goods for chromium release. While
cobalt is frequently used in hard metal alloys and medical

implants, its use in consumer items such as jewelry, belt
buckles, and work tools seems to be limited. This observa-
tion is based on the recently developed cobalt spot test that
has been used in several market surveys.®'?

An exponential rise in mobile phone usage has been
observed in the last decades. A report in 2011 estimated that
there are 85 mobile phone subscriptions per 100 people
globally,'* a figure that is predicted to increase. Reports of
ACD to the mobile phone have been reported since 2000,
when Pazzaglia et al. reported two cases of nickel allergy
elicited by mobile phone use.' The goals of this review are
(1) to present published cases of mobile phone dermatitis,
(2) to identify and summarize those studies that have in-
vestigated nickel and cobalt release from mobile phones
using screening spot tests, and (3) to provide the general
dermatologist, immunologist, or pediatrician with a basic
understanding of etiology, clinical presentation, and preva-
lence of mobile phone ACD.

Methods

A review of the literature was carried out using the Na-
tional Library of Medicine (Pubmed MEDLINE). Medical
subject headings (MeSH terms), utilized in various combi-
nations, included: cellular phone, cell phone, mobile phone,
contact sensitization, dermatitis, nickel, cobalt, chromium,
metal, sensitization, and allergy. Studies and case reports on
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ACD and mobile phones were reviewed and included. All
studies not mentioning mobile phones or ACD were ex-
cluded. Non-English studies were not excluded. As mobile
phone dermatitis is a relatively new condition and our intent
was to be as comprehensive as possible, both adult and
pediatric cases and studies were included.

Results
Mobile phone dermatitis and nickel ACD

Here we provide an overview of clinical reports
describing ACD from mobile phone use. The majority of
studies and reports have been linked to nickel allergy.
Pazzaglia'® reported two patients with persistent facial
dermatitis who both patch tested positive to 5% nickel
sulfate at days 2 and 3. Since this pioneer case study in
2000, we identified 35 additional cases of mobile phone and
mobile phone accessory dermatitis reported within 20 pub-
lications (Table 1).>!'°3% Of these cases, 27 implicated
nicke] 2-16-25:27-32

In 2003, a case report of eight patients with ACD from
mobile phones was published, one of whom patch tested
positive for nickel, and one with a doubtful reaction to
nickel.'” Allergy to both nickel sulfate and potassium di-
chromate was diagnosed in one patient, while the other had
a questionable patch test result to nickel, chromium, and
indium.

Four years later in 2007, two more cases of nickel ACD
from mobile phone use were reported. One presented as
bilateral facial dermatitis'® and the other as pruritic, liche-
nified dermatitis of hands, forearms, and face." Both pa-
tients showed strong patch test reactivity to 5% nickel, and
both mobile phones had positive DMG spot test reactions.

In 2008, Luo and Berkovitch reported another unusual
localization of mobile phone dermatitis from nickel.?® Their
patient, an 18-year-old male, reported eczematous dermatitis
of his lower abdomen, extremities, flanks, and face. Patch
testing revealed allergy to nickel at 72 hours, but negative
reactions to gold, cobalt, chromium, copper, and palladium.
His mobile phone showed a positive DMG test in multi-
ple areas. Two additional studies were published in 2008
detailing cases of nickel dermatitis presenting as facial
dermatitis.>"*

From 2009-2011, seven additional case reports of nickel-
induced dermatitis were published, detailing reactions in 15
patients.>*72>2-2% Notably, of the 12 patients among this
group for whom age was reported, eight (66.67%) were aged
18 years or younger. All patients had either a positive patch
test to nickel, a positive DMG spot test of their mobile
phone, or both. All patients’ dermatitis resolved after dis-
continuing use of their mobile phones. Fourteen of the cases
included facial dermatitis,2’23’24’27’29 and three cases in-
cluded dermatitis on additional parts of the body, such as the
wrists®® or anteriolateral thighs.”>*® Rajpara and Feldman
published an additional case report of facial mobile phone
dermatitis in 2010, but it does not report results of either
patch or DMG test.”®

In 2011 and 2012, the two most recent reports of mobile
phone dermatitis from nickel were reported.’'** Suarez
et al. described a 14-year-old female presenting with pru-
ritic, scaling papules between the breasts as well as on the
lower abdomen.®’ The cause of her abdominal dermatitis
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was determined to be a nickel-containing belt buckle, but
the cause of her breast dermatitis was determined to be her
mobile phone. She habitually carried her mobile phone
tucked into her bra and developed dermatitis in this area.
Dannepond and Armingaud reported a similar case of der-
matitis on the superior quadrants of the breasts of a 17-year-
old female patient, also caused by a nickel-releasing mobile
phone.** These two cases represent a departure from the
previous reports of mobile phone dermatitis, which all detail
reactions on the face or anterior thighs.

The presented cases highlight the prevalence of mobile
phone ACD due to nickel in both adults and children. Also,
we highlight various presenting symptoms and characteris-
tic distributions, namely face, especially preauricular and
cheek, hands, thighs, and chest/breasts. Clinicians should
have an increased suspicion of mobile phone contact der-
matitis to patients with dermatitis in these distributions,
especially in the case of patients with unusual mobile
phone habits, occupational mobile phone use, or a new
mobile phone.

Spot test assessment of nickel and cobalt
release from mobile phones

In addition to case reports, publications have evaluated
nickel and cobalt release from mobile phones. Here we
provide a description of the published studies. A Danish
study from 2008 showed that among 41 mobile phones
produced by two international mobile phone companies,
nickel was released from eight phones (19.5%) with DMG-
positive spots on the cases, buttons, and keypads.*' Another
study performed by the Danish Broadcasting Company in
2008 showed excessive nickel release from 13 of 50 (26%)
tested mobile phones.>> An American study, also published
in 2008, performed similar DMG spot testing on 22 models
of mobile phones and one Bluetooth headset from eight
manufactures, resulting in positive reactions from 10 phones
(45.5%).%° In 2011, after the addition of mobile phones to
the EU nickel directive,36 Jensen et al. tested a sample of 50
mobile phones from the Danish market for nickel release.’’
Using DMG spot tests, they found nickel release in nine
phones (18%), hence indicating that the EU Nickel Direc-
tive was not followed sufficiently by many manufacturers.
Most recently, Aquino et al. used spot tests to evaluate
nickel and cobalt release from 72 devices that represented
16 unique mobile phone models. They found that 24 of the
total 72 devices released nickel (33%), with 9 out of the 16
unique models having at least one positive result (56%).*®

Though fewer data exist on the release of cobalt from
mobile phones, a recent study of cobalt release from mobile
phones assessed by cobalt spot test was conducted in
Denmark and O of 50 mobile phone models was found to
release cobalt.’® In contrast, Aquino et al. found that 10 of
the total 72 devices released cobalt (14%) with 4 out of the
16 uni%ue models having at least one positive result
(25%).** Combined available data from spot testing can be
found in Table 2.

In another study assessing nickel release by spot test in
belts, it has been noted lower purchase price may be asso-
ciated with increased likelihood of nickel release.® It is
worth mentioning that while no such data exist in the as-
sessment of mobile phones, nickel release from expensive
mobile phones is not to be overlooked. A recent publication
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TABLE 2. FOUR PUBLICATIONS REPORTING MOBILE PHONE SPOT TESTING

Phone Make/Model; Nickel Cobalt Spot
Authors Release year number tested DMG Result  Test Result  Location (nickel;cobalt)
Luo J, Bercovitch L BlackBerry 8700c + n/t back
2008 BlackBerry Pearl - n/t
n=23 Kyocera KX444 - n/t
43% Ni+ LG Verizon VX8300 - n/t
Motorola L2 + n/t headset
Motorola Razr + n/t headset
Motorola SLVR + n/t headset
Motorola Q + n/t headset
Motorola 1580 - n/t
Motorola i870 - n/t
Nokia 6061 - n/t
Nokia 6062 - n/t
Nokia 6820 - n/t
Nokia 6230 - n/t
Nokia 6682 - n/t
Palm Treo 650 - n/t
Samsung e105 + n/t around screen, menu
button
Samsung d807 + n/t menu button
Sony Ericsson W600i + n/t menu button
Sony Ericsson W810i + n/t menu button
Sony Ericsson T610 + n/t handset
Sony Z520a - n/t
Plantronics Explorer 320 - n/t
bluetooth
Thyssen et al. 2004 Company 1%; 1 - n/t
2008 2004 Company 1%; 2 - n/t
n=41 2004 Company 1%; 3 - n/t
20% Ni+ 2004 Company 1%; 4 - n/t
2004 Company 1%; 5 + n/t not reported
2005 Company 1%; 6 + n/t not reported
2005 Company 1%; 6 + n/t not reported
2005 Company 1%; 6 + n/t not reported
2005 Company 1%; 6 - n/t
2005 Company 1%; 6 - n/t
2006 Company 1%; 7 + n/t not reported
2006 Company 1%; 8 - n/t
2006 Company 1*; 9 - n/t
2006 Company 1%; 10 - n/t
2006 Company 1%; 11 - n/t
2003 Company B*; 1 - n/t
2004 Company B*; 2 - n/t
2004 Company B*; 3 - n/t
2004 Company B*; 4 - n/t
2004 Company B*; 5 - n/t
2005 Company B*; 6 - n/t
2005 Company B*; 7 - n/t
2005 Company B*; 8 - n/t
2005 Company B*; 9 - n/t
2005 Company B*; 10 - n/t
2005 Company B*; 11 - n/t
2006 Company B*; 12 - n/t
2006 Company B*; 13 n/t

2006 Company B*; 14 + n/t not reported
2006 Company B*; 15 - n/t
2006 Company B*; 16 + n/t not reported

2006 Company B*; 17 n/t
2006 Company B*; 18 - n/t
2006 Company B*; 19 - n/t
2006 Company B*; 20 - n/t
2006 Company B*; 21 - n/t
2007 Company B*; 22 - n/t

(continued)
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TABLE 2. (CONTINUED)

Phone Make/Model; Nickel Cobalt Spot
Authors Release year number tested DMG Result  Test Result  Location (nickel;cobalt)
2007 Company B*; 23 + n/t not reported
2007 Company B*; 24 - n/t
2007 Company B*; 25 - n/t
2007 Company B*; 26 - n/t
Jensen et al. Apple iPhone 4 - n/t
2011 Apple iPhone 3GS - n/t
n=>50 BlackBerry 9700 - n/t
18% Ni+ Garmin Niivifone A10 - n/t
HTC Legend + n/t power button
HTC Wildfire - n/t
HTC Snap + n/t metal bar
HTC Tattoo + n/t button, front
HTC Smart - n/t
HTC Desire - n/t
HTC Desire HD - n/t
LG GT400 - n/t
LG GT540 - n/t
LG T320 - n/t
Nokia C7 - n/t
Nokia 6700 Classic - n/t
Nokia N8 - n/t
Nokia 660 - n/t
Nokia C5 - n/t
Nokia 6600i - n/t
Nokia C6-00 — n/t
Nokia E66 - n/t
Nokia ES2 - n/t
Nokia 5230 - n/t
Nokia 5800 — n/t
Nokia N79 - n/t
Nokia X6 - n/t
Nokia 2730 - n/t
Samsung S3370 - n/t
Samsung LGH-L700 + n/t button, front
Samsung GT-S3650 - n/t
Samsung GTS8300 + n/t button, side
Samsung SGH-i900 + n/t buttons, side
Samsung S5350 - n/t
Samsung SGH-F480 + n/t frame, back
Samsung Galaxy si9000 + n/t headset jack, top
Samsung SGH507 + n/t frame, back
Sony Ericsson W595 - n/t
Sony Ericsson Uli - n/t
Sony Ericsson U10i - n/t
Sony Ericsson - n/t
Xperia x2
Sony Ericsson Xperia - n/t
Sony Ericsson W508 - n/t
Sony Ericsson T700 - n/t
Sony Ericsson J10i2 - n/t
Sony Ericsson F100i - n/t
Sony Ericsson Xperia Mini - n/t
Sony Ericsson Vivaz Pro - n/t
Sony Ericsson W20 Xylo - n/t
Sony Ericsson J1051 - n/t
Aquino et al. 2013 Apple iPhone 3GS (n=3) - -
total n=16 Apple iPhone 4 (n=12) - -
56% Ni+ Apple iPhone 4S (n=10) - -
25% Co+ Blackberry Bold 9650 + H* - keypad
(n=8)
Blackberry Torch 9860 - -
(n=1)

(continued)
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TABLE 2. (CONTINUED)

Phone Make/Model; Nickel Cobalt Spot
Authors Release year number tested DMG Result  Test Result  Location (nickel;cobalt)
Blackberry Curve 8530 - -
(n=4)
Blackberry Tour 9630 + k% - keypad
(n=4)
Motorola Droid 2 A955 - -
(n=9)
Motorola v265 (n=2) + Kk — middle button
Motorola E815 (n=1) + ** + ** middle button; middle
button
Motorola v950 (n=2) - 0
LG VX4400 (n=7) + ** + k% middle button, back of
phone, side button;
middle button, side
button
LG CV500 (n=1) + *E + k% middle button, ear
speaker; middle button
LG VX6100 (n=1) + *E - middle button
Samsung SCHA670 (n=6) + ** + ** middle button, side
button, back of phone;
middle button
Sony Ericsson Z520A + - middle button

(n=1)

*previously deidentified.
**at least 1 positive.
n/t, not tested.

by Jensen et al. highlights the release of nickel from the
Apple iPhone5 case.*

Mobile phone dermatitis and chromium allergy

Here we review cases of mobile phone dermatitis for
chromium ACD. Of the 37 patients with mobile phone
dermatitis, 10 patients had positive chromium patch test
results.'®'73% Six of these patients had tests implicating
ACD to chromium alone, while the remaining four patients
also demonstrated concomitant allergy with either nickel or
cobalt. Seishima et al. reported the first case of ACD from a
chromium-containing phone in 2002.'® The patient, a 35-
year-old female, presented with left-sided preauricular pru-
ritic dermatitis. She subsequently patch tested strongly
positive for 0.05%, 0.1%, and 0.5% potassium dichromate
but negative for 5% nickel, 2% aluminum chloride, 1% tin
chloride, 2% iron chloride, 1% palladium chloride, 2% co-
balt chloride, and several other metals. It was also confirmed
that a component of her mobile phone was plated with
chromium. A diagnosis of ACD caused by chromium was
established, and her dermatitis spontaneously resolved 10
days after she discontinued use of the mobile phone.

The following year, in 2003, Seishima et al. published a
report of eight additional cases of suspected chromium-
induced mobile phone ACD."” The patients, including four
males and four females aged 14-54 years, all presented with
auricular or preauricular facial dermatitis. In all eight pa-
tients, the patch test was strongly positive (+ +) or positive
(+) for 0.5% of potassium dichromate at days 2 and 3. The
patch test was also positive for 0.1% and 0.05% potassium
dichromate, and a photo patch test showed the same results.
Several of the patients also had positive patch test results to
other metals. One patient was positive for 2% cobalt chlo-

ride and one patient for 5% nickel. Cobalt chloride, nickel,
iridium trichloride, and iridium tetrachloride showed a
possible reaction in one patient each. Following cessation of
mobile phone use, all patients’ dermatitis cleared within 10
days.

The third and final report describing chromium-related
ACD from a mobile phone was published by Tan and Nixon
in 2011.%° The patient, a 71-year-old male, presented with
left auricular and facial dermatitis, which had spread to his
neck and chest. Patch testing showed a positive reaction to
potassium dichromate at days 2 and 4. Upon contacting the
manufacturer of the mobile phone, it was confirmed that
chromium plating was used on the metallic components and
buttons of the keypad. Efforts were made by the patient to
decrease use of the phone, and subsequently the dermatitis
resolved.

Mobile phone dermatitis and other allergens

Several published case studies on mobile phone derma-
titis include allergens other than nickel and chromium. In
2012, Valdivieso et al. detailed an unusual case of dermatitis
caused by a mobile phone.** The 15-year-old female patient
presented with a persistent erythematous, polygonal der-
matitis on her cheeks and chin. Mobile phone dermatitis was
suspected. However, the patient patch tested negative for all
allergens in the European standard series (including nickel,
chromium, and cobalt), allergens of a plastic and glue series,
various components of polyester, as well as 90 products and
objects with which she had close contact. The only positive
patch test was to a solution of a 1.cm?” piece of her mobile
phone screen in 10mL acetone, indicating an allergy or
possible irritancy to an unknown component of the mobile
phone screen. Six months following cessation of use of her
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mobile phone, no recurrence of the dermatitis had been
noted.

The most recently reported case of facial dermatitis from
a mobile phone was published by Williams et al. in 2012.>
The patient, a 30-year old female, developed an acute ve-
sicular dermatitis on her right cheek 1 week after purchasing
a new ‘‘silicone’” cover for her mobile phone. Subsequent
patch testing with the British Contact Dermatitis Society
standard series, the Plastics and Glue series, and the Rubber
Additive Series did not reveal allergy to any metal
components of the mobile phone, but did yield positive re-
actions to tricrestyl phosphate, phenol formaldehyde, PTBC,
amerchol L101, wool alcohols, and to acetone extractions
from her mobile phone cover. Discarding the mobile phone
cover resulted in resolution of the dermatitis without
recurrence.

Discussion

This review summarizes the main findings from pub-
lished case studies on ACD caused by mobile phone and
mobile phone accessories. The first two cases were reported
by Pazzaglia et al. in 2000 in Italy,'> and Table 1 recounts
35 additional cases published subsequently, totaling 37
cases. Case reports have implicated chromium, iridium,
cobalt, and plastics/glues as causes of ACD,'®!7-27:29.33.:34
The majority of mobile phone ACD was caused by metal
allergens, notably nickel and chromium. In the four identi-
fied studies of DMG testing of mobile phones, excessive
nickel release was identified in 18-45.5% of the tested
products.”*'*37 Data on cobalt release from mobile
phones are inconsistent, and cobalt release from mobile
phones should continue to be investigated.*®*° A Danish
clinical study conducted among dermatitis patients consec-
utively evaluated for nickel allergy between 2007 and 2009
also revealed that one third of mobile phones of nickel-
allergic patients released nickel as assessed by DMG test-
ing.*' While there currently is no evidence regarding the
minimum exposure time required to sensitize and elicit al-
lergic nickel dermatitis, the European Commission defined
long-term exposure as >30 minutes of continuous skin
contact and/or >1 hour discontinuously in total per day.*
As mobile phones become more popular and as smartphones
with more features continue to gain popularity, it is
reasonable to expect these time limits to be achieved or
surpassed by users.

Revision of laws limiting allergen content and release
for, for example, nickel is a step in the right direction.
However, at present, they appear to be inadequate at limit-
ing allergen content in consumer goods such as mobile
phones. Despite the 2009 addition of mobile phones to the
EU Nickel Directive, rates of DMG test positive phones in
Denmark seemed to be unchanged between 2008 and
2011.%"%7 As mobile phone use continues to rise in popu-
larity among all economic groups, nickel exposure due to
mobile phones will continue to rise, which may put con-
sumers at risk for ACD. In the span of one decade, reports of
mobile phone dermatitis rose from 2 in 2000 to 27 in
2010,%'°727 an increase of 1,250%. In the 2 years following
that, 11 additional cases were reported,”®>* showing an
increase of 40% from 2010 to 2012.

Pertinently, among 34 patients whose age was reported in
the literature, 14 (41.2%) were aged 18 years or youn-
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ger,>!7:18:2029.31.32.34 1t 15 Jikely that mobile phone derma-
titis is underreported, especially among pediatric patients.>’
The incidence of adolescents using mobile phones is on the
rise,? and nickel, a common metal allergen found in mobile
phones,'® is the most common allergy found in patch-tested
children.*® With the increased use of smartphones, which
include not only phone capabilities but also e-mail, texting,
Internet, and gaming functionalities, it is likely that greater
numbers of young adults will develop mobile phone ACD.
As worldwide rates of mobile phone use rise, we here
show that cases of mobile phone associated ACD are also
increasing. Despite efforts to control allergen release in
phones, many phones on the market release levels of metals
such as nickel that are sufficient to induce ACD. Among both
adult and pediatric populations, it is important to suspect this
diagnosis when evaluating patients with dermatitis of the
face, neck, hands, breasts, or anterior thighs. A known history
of metal allergy should increase the index of suspicion for
nickel- or chromium-induced mobile phone ACD. Patch
testing for common metal allergens and spot testing of the
patient’s phone may be helpful in establishing a diagnosis.
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