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Introduction

A recent study from Denmark showed that only 1.1%
of 354 consumer items, of which 170 were earrings,
released cobalt as assessed by a cobalt spot test (1–3).
Cobalt allergy seems to be infrequent in the general
population in Denmark, affecting only 0.2% of 3460
patch-tested subjects (4). However, in dermatitis patients
undergoing routine patch testing, cobalt allergy remains

Correspondence: Carsten Hamann, Calvin College, 3201 Burton SE, Grand
Rapids, Michigan 49546, USA. Tel: +1 602 327 2977.
e-mail: hamann511@gmail.com

Conflicts of interest: Carsten Hamann and Dathan Hamann have worked as
consultants for SmartPractice (Phoenix, Arizona). Jacob P. Thyssen has sold
the cobalt spot test to SmartPractice (Phoenix, Arizona) after its development.
Kylin K. Hamann has no conflict to declare. Funding: Funded by a grant
from SmartPractice Dermatology distributor of Reveal and Conceal™ Cobalt
Spot Test.

prevalent. It is interesting to study cobalt exposure from
consumer products, as it has previously been debated
whether cobalt could substitute for nickel as a component
of consumer products following the European regulatory
intervention on nickel exposure (5, 6). Using inexpensive
earrings recently purchased in five large cities in Thailand
and China, we set out to determine the proportion of
earrings that gave a positive cobalt spot test reaction (7).
This collection of earrings is expected to represent possible
cobalt exposure in Chinese and Thai individuals; however,
it should be underscored that most inexpensive earrings
sold in Europe are produced in China and Thailand.

Materials and Methods

Five hundred and fifty-seven earrings were randomly
purchased from vendors in 11 markets located in Beijing,
Chengdu, Bangkok, Patong Beach, and Hat Yai (7). One
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drop of the cobalt spot test (based on nitroso R salt) (1),
a clear yellow solution, was added to the tip of a white
cotton stick, which was then rubbed for 20–30 seconds
against the test item. If the cotton stick changed colour
from yellow to red, it indicated that cobalt ions were
released at a concentration that may elicit positive patch
test reactions in cobalt-allergic patients (1). Earrings with
a negative reaction that had visual evidence of surface
discoloration from oxidation or other contamination were
cleaned, and the cobalt spot test was repeated. Earrings
with multiple metal parts were spot tested several times.
A positive reaction to any part was recorded as positive.
Earrings that gave positive cobalt spot test reactions were
tested at least four times to confirm the result.

Results

Cobalt release was found in four (0.007%) of 557 earrings
(Fig. 1). These four earrings were each tested four times,
and yielded a positive test reaction each time. Even though
the cobalt spot test was used after the dimethylgloxime
(DMG) test, we do not suspect false-positive cobalt spot test
reactions, owing to the multiple cobalt testing of all posi-
tive earrings (false-positive cobalt spot test reactions may
typically be observed after first cobalt spot testing follow-
ing a positive DMG test outcome, owing to discoloration
from left-over DMG). Seventeen of the 557 earrings had
a dark metallic appearance, and 16% of these gave a
positive cobalt spot test reaction. DMG test results from a
previous study using the same set of earrings were utilized
for the sake of a brief comparative analysis (7). Of the
four positive cobalt earrings, only one also gave a positive

Fig. 1. Four cobalt spot test positive earrings and one cobalt spot
test negative earring.

spot test reaction in the DMG test. Of the 17 dark metallic
earrings, 59% tested positive with the DMG test.

Discussion

This study supported recent findings from Denmark show-
ing that detection of cobalt in jewellery is uncommon (3).
The specificity and sensitivity of the cobalt spot test have
not yet been sufficiently established, but a recent study
showed that the threshold of the test for detection of
cobalt was 8 ppm, and that there was overall good con-
cordance between the outcome of patch testing with
cobalt alloys in cobalt-sensitive patients, cobalt release
from the same alloys after 1 week in artificial sweat,
and the outcome of cobalt spot testing. The results from
the Danish cobalt exposure study and the current study
are in line with epidemiological data from the general
population in Denmark, which have shown that cobalt
allergy is relatively infrequent, affecting less than 1% (4).
There are no other recent general population patch test
data from other countries, but the prevalence is expected
to be similar elsewhere. The proportion of earrings that
released nickel as assessed by the DMG test was slightly
higher in the earring samples from China (31.5%) and
Thailand (29.2%) than in jewellery and accessories pur-
chased in Denmark (22%). As cobalt and nickel may occur
together in alloys, the proportion of earrings that released
cobalt in the Asian study could possibly have been higher
than the proportion in the Danish study because of the
higher prevalence of DMG test-positive items. However,
this was not the case. We confirmed that earrings with a
dark metallic appearance released cobalt more often than
earrings with a silvery appearance. The Danish study
showed that the four cobalt spot test-positive jewellery
items had a tin–cobalt plating (3). However, it should be
noted that the present sample was not collected for the
purpose of cobalt spot testing. A study specifically aimed at
investigating cobalt and nickel content in jewellery with
a dark metallic appearance should be performed in the
future. In conclusion, this study adds to the evidence that
cobalt has not replaced nickel in the production of ear-
rings in Thailand and China. Future studies will increase
our knowledge about cobalt release from other consumer
items and products used in an occupational setting.

References
1 Thyssen J P, Johansen J D, Menné T et al.
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