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The Prevalence of Melasma Among Medical College Students in Sulaymaniyah City 


ABSTRACT
Background: Melasma is a skin condition characterized by patches of brown discoloration that appear on sun-exposed areas, most commonly the face. Sun-light exposure and genetic predisposition are the two main causes of melasma. 
The aim of this study
The aim of this study is to investigate the prevalence of melasma among medical students in Sulaymaniyah city and potential risk factors associated with its development.
Methods:
A cross-sectional (observational, analytic) study has been conducted in Sulaymaniyah city using a questionnaire. The sampling method was non-random convenience sampling via a self-administrative questionnaire that consisted of 15 questions, answered by 502 students.
Results and conclusion:
A total of 502 participants answered a questionnaire, with the prevalence of melasma found to be 3.6%. The female-to-male ratio was 2:1, and a positive family history of melasma was reported in 55.6% of cases with melasma. Malar distribution was the most common pattern of melasma, and no significant correlation was found between melasma and sunlight expo-sure, thyroid disorders, or oral contraceptive pill use. However, a significant relationship was found between family history and the development of melasma, with a p-value of 0.034.
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Introduction
Melasma, which comes from the Greek word for "black spot," is a skin condition characterized by patches of light or dark brown discoloration that appear on sun-exposed areas, most commonly the face [1]. Sunlight exposure and genetic predisposition are the two main causes of melasma. Furthermore, etiologic variables that have been linked to the skin condition include the usage of natural and synthetic oestrogens, retinoids, anti-seizure medications, and cosmetics containing certain irritant ingredients [2]. Melasma overwhelmingly affects women, appearing nine times more frequently than in men. It rarely appears before puberty, suggesting a link to hormonal changes. It has a higher prevalence during reproductive years, especially in pregnancy, with up to 50% of patients experiencing it. Across the general population, its occurrence varies widely, ranging from 1.5% to 33%, depending on demographics [3]. There are three identified clinical patterns of melasma based on the distribution of lesions. The most prevalent pattern, known as the centrofacial pattern, affects the chin, upper lip, forehead, cheeks, and nose. The nose and cheeks are included in the malar pattern. The mandibular ramus is involved in the mandibular pattern [4]. Melasma skin contains increased melanin, melanocytes, and melanosomes. UV light increases the production of corticotropin, alpha-melanocyte-stimulating hormone, interleukin 1, and endothelin 1, which in turn increases the amount of melanin produced by intraepidermal melanocytes. However, its pathogenesis is still mostly unknown [3, 5]. Melasma occurs in all ethnicities and populations. However, epidemiological research has shown that more pigmented phenotypes, including those from East Asia (Japanese, Korean, and Chinese), India, Pakistan, the Middle East, and Mediterranean-Africa, have higher prevalences. In the Americas, it is more common among Hispanic-Americans and Brazilians who live in intertropical areas, where there is greater exposure to ultraviolet radiation [6, 7]. Since 50% of people with melasma report having a favorable family history of the ailment, genetic susceptibility is also thought to play a significant role in the development of the condition [8]. Thyroid issues and the illness may potentially be related [9]. Regarding the diagnoses, it’s usually based on clinical examination, examination with a wood lamp and dermatoscope, sometimes a skin biopsy might be necessary [10]. The differential diagnoses for melasma (as these disorders resemble melasma clinically) are post inflammatory hyperpigmentation, acquired dermal macular hyperpigmentation, and drug-induced hyperpigmentation [10]. As for the treatment of melasma, sometimes it resolves spontaneously after delivery and no treatment might be needed. As with other cases, sunscreens with high protection SPF (SPF of 30 or more), avoiding sun exposure, and cessation of contraceptives are advised [10]. The most effective combination has been a topical steroid with intermediate strength, tretinoin, and hydroquinone [10]. The condition is not infectious and is not associated with any mortality [8]. As for the prognosis, there have been no documented incidences of malignant transformation or correlation with a higher risk of melanoma or other cancers [8].


Patient and method
A cross-sectional (observational, analytic) study has been conducted in Sulaymaniyah city from February to April 2024 by questionnaire, including 502 students, ages 18 to 29, from all stages of the college of medicine. The sampling method was non-random convenience sampling via a self-administrative questionnaire that consisted of 15 questions, prepared on Google Forms, and sent to all the medical students. In addition, physical copies of the questionnaire were prepared and distributed around the campus as well.	Comment by gender: From giving a questioneer, its not a observational study. 
Sample size and participants:
The minimum sample size required for this survey was calculated. Based on this calculation, we needed at least [320] participants. However, we were able to recruit [502], which gives our analysis an even stronger basis.
Ethical considerations: 
Permission was taken from the Department of Family and Community Medicine as well as informing the respondents about the questionnaire.
Study assessments (questionnaire)
A questionnaire was developed that included demographics including age and gender. In addition, thorough family and medical histories were taken from the participants including polycystic ovarian syndrome, thyroid diseases, diabetes, and others. Detailed history of the participants with melasma was taken, like their history of sun exposure, sunscreen use, and others like skincare, makeup, and perfume usage. The questionnaire was pretested for clarity and was provided in both English and Kurdish. 
Data collection
The questionnaire was prepared on Google Forms and sent to all the medical students. In addition, physical copies of the questionnaire were prepared and distributed around the campus.	Comment by gender: How you know the same partcipant replied in google form and the physical questioneer?
Statistical analysis
Microsoft Excel was used for data entry, and IBM SPSS Statistics 22 (statistical package for social science software) was used for finding relationships between different variables. Chi-square test was used at a significant level of 0.05.
Results:
A total of 502 participants answered the questionnaire; 282 (56.2%) were female and 220 (43.8%) were male. The mean age was 21.07 ± 1.847 (range 18–29). The age and academic year distribution are shown in figures 2 and 3. The number of people with a positive family history for melasma was 108 (21.5%). The frequencies of sun exposure, sun screen, skin care products, makeup, and perfume use are shown in Table 3. Of the 282 females, 71 (25.7%) had irregular menstrual cycles, 10 (3.6%) were using oral contraceptives, and 37 (13.5%) had used them in the past.
The number of participants with melasma was 18, making the prevalence 3.6%. The number of females with melasma was 12 (66.7%), and the number of males was 6 (33.3%). Hence, the female-to-male ratio for melasma is 2:1. The most common distribution of patches was the malar distribution, which was 12 (66.7%), followed by centrofacial (22.2%), then mandibular (11.1%). The number of people with melasma who had a family history of melasma was 10 (55.6%). The average duration of sun exposure per day for the students with melasma was <2 hours in 10 (55.6%) of them, between 2-5 hours in 7 (38.9%) of them, and >5 hours in 1 (5.6%) of them. The frequencies of sun exposure, sun screen, skin care products, makeup, and perfume use are shown in the table below. Of the 12 females diagnosed with melasma, 1 (8.3%) had irregular menstrual cycles, and 11 (91.7%) had regular cycles. 1 (5.6%) was currently using oral contraceptives; 3 (16.7%) have used them in the past but not currently. 
In the analysis, using the chi-square test, it was found that there’s a statistically significant correlation between the development of melasma and family history, as the p-value was 0.034, but for the other factors, there was no significant relationship, for example, PCOS and COCP (p-values 0.244 and 0,304, respectively). This can be found in table 6.
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Table 1: Demographic data of all participants
	
	Frequency
	Percent

	Gender
	Male
	220
	43.80%

	
	Female
	282
	56.10%

	Academic year
	1st
	55
	10.90%

	
	2nd
	92
	18.30%

	
	3rd
	132
	26.20%

	
	4th
	117
	23.30%

	
	5th
	56
	11.10%

	
	6th
	50
	9.90%
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Figure 1: Prevalence of melasma in medical students





	Table 2: Association of gender with melasma
	

	
	Melasma
	
	

	
	No
	Yes
	Total
	P-value

	Gender
	Male
	Count
	214
	6
	220
	0.253

	
	
	% within melasma
	44.2%
	33.3%
	43.8%
	

	
	Female
	Count
	270
	12
	282
	

	
	
	% within melasma
	55.8%
	66.7%
	56.2%
	

	Total
	Count
	484
	18
	502
	

	
	% within melasma
	100.0%
	100.0%
	100.0%
	
















Table 3: Association between melasma with risk factors
	
	Melasma
	Total
	p-value

	
	No
	Yes
	
	

	Family history
	No
	384(97.5%)
	10(2.5%)
	394(100%)
	0.034

	
	Yes
	100(92.6%)
	8(7.4%)
	108(100%)
	

	Sun exposure
	<2 hours
	280(96.6%)
	10(3.4%)
	290(100%)
	0.942

	
	2-5 hours
	171(96.1%)
	7(3.9%)
	178(100%)
	

	
	>5 hours
	33(97.1%)
	1(2.9%)
	34(100%)
	

	Sunscreen
	Never
	72(97.3%)
	2(2.7%)
	74(100%)
	0.742

	
	Rarely
	72(97.3%)
	2(2.7%)
	74(100%)
	

	
	Sometimes
	132(95.0%)
	7(5.0%)
	139(100%)
	

	
	Almost everyday
	208(96.7%)
	7(3.3%)
	215(100%)
	

	Makeup
	Never
	241(97.6%)
	6(2.4%)
	247(100%)
	0.141

	
	Rarely
	33(91.7%)
	3(8.3%)
	36(100%)
	

	
	Sometimes
	93(93.9%)
	6(6.1%)
	99(100%)
	

	
	Almost everyday
	117(97.5%)
	3(2.5%)
	120(100%)
	

	Skin care
	Never
	100(98.0%)
	2(2.0%)
	102(100%)
	0.411

	
	Rarely
	97(97.0%)
	3(3.0%)
	100(100%)
	

	
	Sometimes
	131(94.2%)
	8(5.8%)
	139(100%)
	

	
	Almost everyday
	156(96.9%)
	5(3.1%)
	161(100%)
	

	Perfume
	Never
	39(100%)
	0(0%)
	39(100%)
	0.342

	
	Rarely
	58(98.3%)
	1(1.7%)
	59(100%)
	

	
	Sometimes
	143(94.7%)
	8(5.3%)
	151(100%)
	

	
	Almost everyday
	244(96.4%)
	9(3.6%)
	253(100%)
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	Melasma
	
	

	
	No
	Yes
	Total
	P-value

	Thyroid disorders
	No
	Count
	474
	17
	491
	0.308

	
	
	% within Melasma
	97.9%
	94.4%
	97.8%
	

	
	Yes
	Count
	10
	1
	11
	

	
	
	% within Melasma
	2.1%
	5.6%
	2.2%
	

	Vitamin B12 deficiency
	No
	Count
	472
	18
	490
	0.499


	
	
	% within Melasma
	97.5%
	100.0%
	97.6%
	

	
	Yes
	Count
	12
	0
	12
	

	
	
	% within Melasma
	2.5%
	0.0%
	2.4%
	

	Vitamin D deficiency
	No
	Count
	356
	16
	372
	0.145

	
	
	% within Melasma
	73.6%
	88.9%
	74.1%
	

	
	Yes
	Count
	128
	2
	130
	

	
	
	% within Melasma
	26.4%
	11.1%
	25.9%
	

	Diabetes
	No
	Count
	479
	18
	497
	0.665

	
	
	% within Melasma
	99.0%
	100.0%
	99.0%
	

	
	Yes
	Count
	5
	0
	5
	

	
	
	% within Melasma
	1.0%
	0.0%
	1.0%
	




	Table 5: Association of some drugs with melasma
	

	
	Melasma
	
	

	
	No
	Yes
	Total
	P-value

	Retinoids
	No
	Count
	402
	18
	420
	0.056

	
	
	% within Melasma
	83.1%
	100.0%
	83.7%
	

	
	Yes
	Count
	82
	0
	82
	

	
	
	% within Melasma
	16.9%
	0.0%
	16.3%
	

	Blood pressure meds
	No
	Count
	469
	18
	487
	0.448

	
	
	% within Melasma
	96.9%
	100.0%
	97.0%
	

	
	Yes
	Count
	15
	0
	15
	

	
	
	% within Melasma
	3.1%
	0.0%
	3.0%
	

	Antiseizure meds
	No
	Count
	473
	18
	491
	0.518

	
	
	% within Melasma
	97.7%
	100.0%
	97.8%
	

	
	Yes
	Count
	11
	0
	11
	

	
	
	% within Melasma
	2.3%
	0.0%
	2.2%
	



















	Table 6: Association of some risk factors in females and melasma
	

	
	Melasma
	
	

	
	No
	Yes
	Total
	P-values

	Regular menstrual cycles
	No
	Count
	71
	1
	72
	0.159

	
	
	% within patches
	26.3%
	8.3%
	25.5%
	

	
	Yes
	Count
	199
	11
	210
	

	
	
	% within patches
	73.7%
	91.7%
	74.5%
	

	COCP (combined oral contraceptives)
	No
	Count
	227
	8
	235
	0.304

	
	
	% within patches
	84.1%
	66.7%
	83.3%
	

	
	Yes, currently
	Count
	9
	1
	10
	

	
	
	% within patches
	3.3%
	8.3%
	3.5%
	

	
	Yes, in the past
	Count
	34
	3
	37
	

	
	
	% within patches
	12.6%
	25.0%
	13.1%
	

	PCOS (polycystic ovarian syndrome)
	No
	Count
	259
	12
	271
	0.244

	
	
	% within Melasma
	95.9%
	100.0%
	96.1%
	

	
	Yes
	Count
	11
	0
	11
	

	
	
	% within Melasma
	4.1%
	0.0%
	3.9%
	

	Total
	Count
	270
	12
	282
	

	
	% within patches
	100.0%
	100.0%
	100.0%
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Figure 2: Age distribution of all participants
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Figure 3: Academic year distribution of all participants
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Figure 4: Location of patches
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Figure 5: Gender of students with melasma


Discussion
This is the first study on melasma that was conducted among medical students at the University of Sulaymaniyah. Melasma is a symmetrical, acquired facial discoloration [12].
Melasma is more common among women. The present study demonstrated a prevalence of 3.6% of melasma. The females were making 66.7% and the males were making 33.3%, consistent with the results of an Indian study [13] that showed melasma in 24.4% of male patients and in a study done in Erbil [12] that showed melasma in 16.66% of male patients. The female-to-male ratio in the present study was 2:1. Other studies that were done show a higher ratio [14], reporting a female-to-male ratio of 6:1 in the Malaysian population and 24:1 in the Indonesian population.
 
The present study demonstrated a positive family history of melasma in 55.6%; in addition, a positive family history was reported in 31.1% of melasma patients in the Indian study [13].
 
In the present study, malar distribution (66.7%) was the most common pattern of distribution, followed by centrofacial distribution (22.2%), whereas the study in Erbil [12] showed centrofacial distribution (70.95%) as the most common type of distribution.
 
UV light is the main factor that causes and aggravates melasma [15], and this has been shown in multiple studies. Pathack et al. [16], reporting that 100% of patients have exacerbations from UV lights, is one of them. However, no significant relationship was observed between melasma and sunlight in this study, as 55.6% of melasma patients had a daily exposure to sunlight of less than 2 hours.
 
When the thyroid gland is not working properly, it can cause other hormonal imbalances, such as elevated estrogen levels. This elevation in estrogen can lead to the development of melasma by promoting melanin formation in the skin [17]. This is in agreement with a study previously done [18] that showed 43.1% of melasma patients had high thyroid stimulating hormone. On the contrary, in our study, only 5.6% of melasma patients reported having thyroid disorders. In addition, studies have shown a correlation between melasma and diabetes [19], melasma and vitamin B12 deficiency [20], and melasma and vitamin D deficiency [21], but no correlation was found in this study between those and any other diseases with melasma, which might be due to the fact that our study is among younger people. In addition, the study done in Erbil [12] states that some disorders were observed with melasma, including acne, diffuse hair loss, and hirsutism; however, they were all considered to be accidental since these diseases are already common.
 
Any kind of skin-irritating cosmetic product has the potential to exacerbate melasma [22]. However, no significant correlation between cosmetic use, including perfume and makeup, with the occurrence of melasma was found in this study. In contrast, in a recent study, cosmetic usage was found to be the second most common factor that precipitates melasma in 67.9% of the patients [23].
 
Medications that increase skin sensitivity to sunlight, such as blood pressure, retinoid, and some antibiotics, as well as anti-seizure and oral contraceptive tablets, can cause melasma [24]. However, there was no significant association found in the study in Iraq [25] as the vast majority of patients (92%) who were included denied taking any medications that could cause melasma. In agreement with this, in the present study no association was found either.
In addition to enhancing the curative impact of melasma and lowering side effects and the recurrence rate, using skin care products alone or in conjunction with regular therapy can also increase patient satisfaction [26]. Michael Gold et al [27] reported that 100% of the melasma patients showed improvement and were satisfied with the overall effectiveness of their treatment (Skin care system with 4% hydroquinone and 0.05% tretinoin), opposite to this in the present study, no significant correlation was found.
 
Sunscreen usage: A key adjuvant therapy and the cornerstone of melasma treatment is the rational and efficient use of sunscreens, which can limit the synthesis of melanin, prevent skin irritation, maintain the skin barrier, and prevent the recurrence of melasma [26]. In agreement with this, in a study [28] aimed at evaluating the efficacy of broad-spectrum sunscreens in the management and prevention of chloasma in expectant mothers, only five new cases of the condition were identified among the 185 patients who finished the investigation. In the present study, no correlation was found.

Hormonal birth control works by boosting the body's levels of estrogen, high estrogen in the body enhances pigment production [29]. In agreement, a study in Nepal [30] found that most of the melasma patients had a history of oral contraceptive pill intake. However, an insignificant correlation was found in our study, mainly due to the fact that our study is on university students, meaning they don’t take contraceptive pills.
 
Menstrual problems can sometimes lead to melasma [31]. In the present study, 91.7% of the female melasma patients showed regular menstrual cycles and only 8.3% had irregular cycles, in comparison to the study in Erbil [12], which demonstrated 18.28% of the melasma patients to have menstrual irregularities. 

Strengths and limitations: 
Survey research has advantages in terms of low cost, dependability, and low data entry errors. The limitations of our study are the low age range and the fact that medical students may not represent the different sectors of the community.



Conclusion
To the best of our knowledge, this is the first study about the prevalence (3.6 %) of melasma in the Sulaymaniyah medical college.
We found a significant relationship between family history and development of melasma (p-value = 0.034) other factors had no relation to the development of melasma as their p-values were more than 0.05.
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