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Introduction

Melasma is an acquired hyperpigmentation disorder caused by 
dysfunction of melanogenesis, appearing in the form of symmetri-
cal blackish brown macules, especially on the facial area. Melas-
ma causes psychosocial and emotional disorders and a significant 
decrease in patients’ quality of life. The pathogenesis is not yet 
clearly known, although several factors that are thought to play 
a role have been identified. These factors include genetic predis-
position, ultraviolet (UV) exposure, hormones, pregnancy, thyroid 
dysfunction, oral contraceptives, antiepileptic drugs, cosmetics 
and photosensitizer drugs, reactions and inflammatory processes 
in the skin, and events that cause emotional stress (1, 2). The prev-
alence of melasma varies between 1.5% to 33.3% depending on the 
demography (3). Melasma is more often found in women than men 
(4). Some researchers have reported an association between low 
serum zinc levels and various dermatological conditions, includ-
ing pigmentation disorders such as melasma (1, 5).

Zinc deficiency is a serious health problem worldwide that af-
fects developed and developing countries (6). The global preva-
lence of zinc deficiency is 17.3% (11–80%) (7, 8). The prevalence 
of zinc deficiency in Indonesia is estimated at 74.3% (9). Zinc has 
an antioxidant and anti-inflammatory role, which can act as a re-
generative agent in damaged skin (10). Zinc is also an important 
element in the endocrine system. Its role is very complex in thy-
roid function and normal thyroid homeostasis (11). Zinc is a fun-
damental component needed by the body for the optimal activity 
of many organs, such as thyroid hormone secretion (12). Zinc is an 

important micronutrient for human health because it has many 
structural and biochemical functions. Zinc deficiency can play an 
important role in melasma patients with thyroid dysfunction (1).

Most of the literature agrees that examining zinc levels in se-
rum is a good indicator for assessing zinc levels in the body. This 
study used the atomic absorption spectrophotometry (AAS) meth-
od because it is simple, sensitive, accurate, and fast, and it can be 
performed in Indonesia.

Methods

This research was a cross-sectional study. Sampling was per-
formed from the beginning to the end of September 2019 with 
purposive sampling in the Dermatology and Venerology Polyclinic 
and Internal Medicine Polyclinic of Dr. Cipto Mangunkusumo Hos-
pital in Jakarta, Indonesia. The 120 patients included in the study 
were melasma and non-melasma patients selected based on in-
clusion criteria and exclusion criteria through patient history and 
physical examination. The Modified Melasma Area and Severity 
Index (mMASI) score assesses the area and degree of pigmenta-
tion of melasma lesions. Both parameters were assessed at four 
face locations: on the forehead, left and right (malar) cheeks, and 
chin (13, 14).

Of the 120 patients, 60 patients were matched in the study and 
control groups. Patient history, physical examination, and blood 
tests for thyroid function and serum zinc levels were performed 
during the first visit. Five ml of blood samples were taken, com-
prised of 2 ml of blood for zinc serum level and 3 ml of blood for
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thyroid function tests (thyroid stimulating hormone (TSH) and 
free T4). Zinc examination was later centrifuged to extract the se-
rum. Serum zinc levels were examined in a Southeast Asian Min-
ister of Education Organization Regional Center for Food and Nu-
trition (SEAMEO RECFON) laboratory, Nutrition Department, and 
thyroid function was examined in the clinical chemistry labora-
tory at the Clinical Pathology Department of Dr. Cipto Mangunku-
sumo Hospital in Jakarta. Normal serum zinc levels are 70–131 μg/
dl or 10.7–20 μmol/l with the AAS method.

The inclusion criteria in this study were female patients 18 to 
59 years old. Only females were recruited in order to obtain a more 
homogeneous research sample. The age limit was 59 because se-
rum zinc level declines in older age (30). The exclusion criteria 
in this study were consumption of zinc in the last month, con-
sumption of steroids or other immunosuppressant drugs in the 
last month, being pregnant, having a history of malignancy, being 
in a state of fever, coughing and runny nose, having a history of 
chronic diarrhea, impaired kidney function, liver, digestion and 
heart disease, have other skin diseases (such as acne vulgaris, 
rosacea, psoriasis, BehÇet’s disease, oral aphthosis, vitiligo, lep-
rosy, warts, cutaneous leishmaniasis, pityriasis versicolor, alope-
cia areata, and basal cell carcinoma), and using hormonal contra-
ception within the last 12 months.

Results

The characteristics of the patients by group are presented in Table 
1. The mean age in the case group was 48 years and in the control 

group 49 years. In the case group, the median duration of hav-
ing melasma was 3 years, with the longest duration being 19 years 
and the shortest duration 1 year.

A total of 55 participants (91.7%) in the case group and 56 par-
ticipants (93.3%) in the control group had been pregnant (p = 1), 
and as many as 16 participants (26.7%) in the case group and 11 
participants (18.3%) in the control group had used hormonal con-
traception (p < 0.382). A history of sunscreen use was found in 
nine participants (15.0%) in the case group and in eight partici-
pants (13.3%) in the control group.

A family history of melasma was found in 30 participants 
(50.0%) in the case group and in five participants (8.3%) in the 
control group (p < 0.0001). The duration of sun or UV exposure for 
the median case group was 3 hours, and 2 hours for the control 
group (p < 0.0001).

In the case group, three participants (5.0%) had subclinical 
hyperthyroidism, and in the control group one participant (1.7%) 
had subclinical hypothyroidism, one participant (1.7%) had hypo-
thyroidism, one participant (1.7%) had subclinical hyperthyroid-
ism, and one participant (1.7%) had hyperthyroidism.

A comparison of serum zinc levels between the melasma and 
non-melasma groups is presented in Table 2. A comparison of se-
rum zinc levels between the melasma and non-melasma groups 
with and without thyroid dysfunction is presented in Table 3. Zinc 
levels in the patient group with melasma and thyroid dysfunction 
were lower than the other groups, at 8.77 ± 0.69 μmol/l, but the 
overall p-value was 0.184, indicating that no significant differ-
ences were found between the groups.

Table 2 | Comparison of serum zinc levels in patients with 
melasma and non-melasma.
Parameter Serum zinc level p-value*
Melasma
Yes, n = 60 10.25 ± 1.88 0.901
No, n = 60 10.29 ± 1.46
*using an independent t-test.

Table 1 | Characteristics of sociodemographic of melasma and non-melasma patients with and without thyroid dysfunction.

Characteristic Melasma
(n = 60)

Non-melasma
(n = 60) p-value

Age (yrs), median (IQR) 48 (44–55) 49 (43.5–53.5) 0.610†
Education Low

Medium
High

9 (15.0%)
37 (61.7%)
14 (23.3%)

6 (10.0%)
39 (65.0%)
15 (25.0%)

0.541*

Work Yes
No

30 (50.0%)
30 (50.0%)

21 (35.0%)
39 (65.0%)

0.139*

Median UV exposure in hours (IQR) 3 (2-4) 2 (1-2) < 0.0001†
History of hormonal contraception Yes

No
16 (26.7%)
44 (73.3%)

11 (18.3%)
49 (81.7%)

0.382*

Pregnancy history Yes
No

55 (91.7%)
5 (8.3%)

56 (93.3%)
4 (6.7%)

1*

Sunblock Yes
No

9 (15.0%)
51 (85.0%)

8 (13.3%)
52 (86.7%)

1*

Family history of melasma Yes
No

30 (50.0%)
30 (50.0%)

5 (8.3%)
55 (91.7%)

< 0.0001*

Mean melasma duration in years 
(standard deviation) 3 (3.75)

Thyroid dysfunction Yes
Subclinical hypothyroid
Hypothyroid
Subclinical hyperthyroid
Hyperthyroid

No

3 (5.0%)
0 (0.0%)
0 (0.0%)
3 (5.0%)
0 (0.0%)

57 (95.0%)

4 (6.8%)
1 (1.7%)
1 (1.7%)
1 (1.7%)
1 (1.7%)

56 (93.3%)
*using the chi-square test, †using the Mann–Whitney test, IQR = inter quartile range, UV = ultraviolet.

Table 3 |  Comparison of mean serum zinc levels in melasma and non-melasma patients with and 
without thyroid dysfunction.

Variable Thyroid dysfunction p-value† Overall p-value*Yes No
Melasma

0.184
Yes n = 3

8.77 ± 0.69
n = 57

10.33 ± 1.89
0.164

No n = 4
10.48 ± 2.40

n = 56
10.27 ± 1.40 0.785

†using an independent t-test, *using two-way ANOVA.
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Discussion

A previous study reported that thyroid dysfunction had a rate four 
times higher (58.3%) in melasma patients than in a control group 
(1). Achar et al. reported that 6.4% of melasma patients had hypo-
thyroidism (15). Subsequent studies by Rostami Mogaddam et al. 
reported zinc deficiency of 45.8% in melasma patients compared 
to 23.7% in a control group (1). In the study, 20.3% of patients with 
melasma had thyroid dysfunction, whereas in the control group 
the rate was 8.4% (15). Sinha et al. reported a correlation between 
zinc deficiency and hyperthyroidism (16).

The ages in both groups were matched. The mean age in the 
case group was 48 years and in the control group 49 years. These 
results are in line with a study by Sarkar et al., who reported that 
most melasma patients were in their third and fourth decades of 
life (19).

A total of 55 participants (91.7%) in the case group and 56 partic-
ipants (93.3%) in the control group had been pregnant (p = 1), and 
as many as 16 participants (26.7%) in the case group and 11 par-
ticipants (18.3%) in the control group had used hormonal contra-
ception (p > 0.382). From these results, it was concluded that there 
was no significant difference between the history of having been 
pregnant and the history of hormonal contraceptive use and the 
incidence of melasma. Previous studies have linked the incidence 
of melasma to hormonal stimulation caused by pregnancy and the 
use of hormonal contraception. The results of this study are in line 
with a study by Sanchez et al., which did not correlate pregnancy 
and contraceptive use with the incidence of melasma (20).

Family history was found in 30 participants (50.0%) in the case 
group and five participants (8.3%) in the control group. Family 
history is one of the important factors triggering the emergence of 
melasma, which strengthens the hypothesis of a genetic tendency 
for this disease. The results of this study are in line with a study by 
Handel et al. that found 60% of patients to have a family history 
of melasma (4).

The duration of sun or UV exposure for the median case group 
was 3 hours and for the median control group 2 hours (p < 0.0001). 
Sunlight is widely reported as a trigger factor or ballast of mel-
asma, mainly related to its effect on melanocytes and cytokine 
production. Increased melanocyte proliferation and melanogen-
esis due to UV rays cause increased production of cytokines such 
as endothelin-1, interleukin-1, alpha-melanocyte stimulating hor-
mone (α-MSH), and adrenocorticotropic hormone (ACTH) in ke-
ratinocytes (18). The results of this study are in line with a study 
by Achar and Rathi, which found that UV exposure exacerbates 
melasma (15). Constant UV exposure is a major cause of exacerba-
tion of melasma (20). The results of this study are also in line with 
studies by Pichardo et al. and Sarkar et al., which found that me-
lasma in Latino and Indian populations was related to the length 
of UV exposure and outdoor activities (21, 22).

Based on several previous studies, thyroid dysfunction has 
been linked to melasma. In the case group, three participants 
(5%) had subclinical hyperthyroidism, and one participant (1.7%) 
in the control group had subclinical hypothyroidism, one par-
ticipant (1.7%) hypothyroidism, one participant (1.7%) subclinical 
hyperthyroidism, and one participant (1.7%) hyperthyroidism. A 
study by Achar and Rathi reported that 6.41% of melasma patients 
had thyroid dysfunction (15). A study by Rostami Mogaddam et al. 
reported that 20.3% in the case group had thyroid dysfunction, 

whereas in the control group 8.4% had thyroid dysfunction (1). 
A study by Huang et al. reported differences in prevalence rates 
in different ethnic groups and geographical areas, indicating the 
role of genetic and environmental factors in thyroid dysfunction, 
although the mechanism of this role is still not understood (23). 
Some of these environmental factors include alcohol consump-
tion, smoking, iodine intake, vitamin and mineral deficiency 
(vitamin D and selenium), stress, infection, and use of hormonal 
drugs (estrogens) (23, 24).

Both groups had low serum zinc levels, as shown in Table 2. 
The results of this study are not in line with a study by Rostami 
Mogaddam et al., which reported 45.8% of patients in the mel-
asma group to have low serum zinc levels compared to 23.7% of 
patients in the control group. Zinc appears to be effective in treat-
ing melasma due to its role as an anti-inflammatory, antioxidant, 
anti-peeling agent, and as one of the common ingredients of sun-
screen (25). The relationship of serum zinc levels to melasma is 
controversial. Several studies have examined the role of zinc as an 
alternative to topical therapy in melasma. Sharquie et al. assessed 
the efficacy of topical zinc sulfate use in 14 melasma patients and 
obtained good results after 3 months of use (26). In contrast, Iraji 
et al. compared the efficacy of topical zinc sulfate therapy with 4% 
hydroquinone and obtained better results when using 4% hydro-
quinone for melasma therapy (27).

Table 3 shows that zinc levels in the patient group with melas-
ma and thyroid dysfunction were lower than in the other groups, 
at 8.77 ± 0.69 μmol/l, but the overall p-value was 0.184, indicating 
that no significant differences were found between groups. Zinc 
affects growth factors, endocrine homeostasis, thyroid function, 
and glucose metabolism. Zinc deficiency in the body can cause a 
decrease in the level of thyroid hormone secretion, which affects 
the body’s normal metabolism and metabolic rate at rest (12). The 
results of this study are not in line with those found by Nishi et al., 
who reported abnormal zinc metabolism in patients with thyroid 
dysfunction (17). A study by Sinha et al. also reported a correla-
tion between zinc deficiency and hyperthyroidism (16). Khanam 
reported that zinc deficiency can cause hypothyroidism (12).

A study conducted by Kiani et al. reported that in the melasma 
group, 37.8% of patients had thyroid dysfunction, compared to 
a control group with only 11.1% of participants having thyroid 
dysfunction (18). The mechanism by which thyroid hormones can 
affect melasma remains unclear. Pigment changes can occur in 
thyroid dysfunction, and hyperpigmentation abnormalities are 
reported to be related to hyperthyroidism. ACTH and melanocyte-
stimulating hormone (MSH) can activate melanocortin receptors 
in melanocytes that induce melanogenesis.(2) A study by Kumre 
et al. reported that TSH levels were normal in 45 melasma patients 
(65.8%), TSH levels were increased in 18 patients (27.3%), and 
TSH levels were decreased in five patients (7.6%), suggesting that 
hypothyroidism was associated with melasma (28). A study by 
Rostami Mogaddam et al. reported that 18.5% of melasma patients 
had thyroid dysfunction (29), whereas Achar et al. reported that as 
many as 6.4% of melasma patients had hypothyroidism (15).

Conclusions

There were no significant differences between serum zinc levels in 
the melasma and non-melasma groups with and without thyroid 
dysfunction.
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