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Abstract:  
Background: Pigmentary disorders, including hyperpigmentation, hypopigmentation, and depigmentation, are 
common dermatological conditions with significant psychosocial impact. Their prevalence and clinical patterns 
vary across populations, with limited data available from Indian outpatient settings. 
Aim: To evaluate the clinico-epidemiological spectrum of pigmentary disorders among patients attending a 
dermatology outpatient department. 
Methodology: A hospital-based cross-sectional study was conducted over eight months at the Dermatology OPD 
of Bhagwan Mahavir Institute of Medical Sciences, Bihar, India. A total of 80 patients of all ages presenting with 
pigmentary disorders were enrolled consecutively. Detailed socio-demographic and clinical data were collected 
using a semi-structured proforma. Clinical diagnoses were made based on history, dermatological examination, 
and investigations where necessary. Data were analyzed using SPSS, with categorical variables expressed as 
frequencies and percentages. 
Results: The mean age was 34.8 ± 10.6 years, with females predominating (62.5%). Homemakers (35%) and 
individuals with high sun exposure were common. Melasma (32.5%) was the most prevalent disorder, followed 
by post-inflammatory hyperpigmentation (22.5%) and vitiligo (20%). The face was the most commonly affected 
site across all conditions. 
Conclusion: Pigmentary disorders are prevalent among young to middle-aged adults, especially females, with 
melasma being the most common. Facial involvement underscores the psychosocial impact, highlighting the need 
for early diagnosis and tailored management strategies. 
Keywords: Pigmentary disorders, Melasma, Post-inflammatory hyperpigmentation, Vitiligo, Dermatology 
outpatient, Epidemiology. 
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the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative 
(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided 
original work is properly credited. 
Introduction 

Pigmentary disorders refer to a broad range of der-
matological conditions in which there is an abnor-
mal pigmentation of the skin, which occur in mil-
lions of individuals globally and constitute a major 
healthcare burden [1]. Such disorders can be hyper-
pigmented, hypopigmented or depigmented, caused 
by a change in the production of melanin, its distri-
bution or the functioning of melanocytes. Despite 
the fact that in many cases they are seen as mere cos-
metic issues, pigmentary disorders are in many cases 
deep-seated both in terms of medical, psychological, 
and social implications. These conditions are even 
more applicable in the countries when there is diver-
sity in skin phototypes and high levels of sun expo-
sure, as it is in India, where the conditions are visi-
ble, chronic, and may affect the quality of life. 

The many varieties of pigmentary disorders that are 
common in the Indian population have distinct clin-
ical expressions, epidemiological characteristics, 
and etiology [2]. Differences in genotype predispo-
sition, Fitzpatrick skin types (mostly IV-VI), 
weather conditions, and environmental exposures 
help in the formation of unique pattern of disease as 
compared to western populations. Moreover, the de-
lay in seeking healthcare behavior, the widespread 
use of topical agents with over-the-counter drugs, 
and cosmetic use, can change the morphology and 
progression of the disease. Although the pigmentary 
disorders have a significant role in the quality of life 
and psychosocial welfare of the individuals, the 
knowledge about them in the Indian context is quite 
low, which requires additional research and descrip-
tion. 

doi: 10.25258/ijpqa.16.12.172

http://www.ijpqa.com/


 

International Journal of Pharmaceutical Quality Assurance                   e-ISSN: 0975-9506, p-ISSN: 2961-6093 

Kumar et al.                                                                                        International Journal of Pharmaceutical Quality Assurance 

1109 

The Indian subcontinent is a diverse community 
with different genetic backgrounds, culture and en-
vironmental exposures, and this heterogeneity forms 
part of a complicated interaction of factors affecting 
pigmentary disorders [3]. Genetic susceptibility is 
interplayed with ultraviolet radiation, hormonal fac-
tors, nutrition, occupational exposures, frictional 
dermatoses, inflammatory skin diseases and use pat-
terns of cosmetics to predict disease expression. 
Moreover, the sociocultural understanding of the 
skin color and beauty standards has a tremendous in-
fluence on psychosocial well-being of the people, 
which increases the importance of pigmentary disor-
ders among this group of people [4]. Hyper pigmen-
tary conditions can bring social stigma, low self-es-
teem, marriage issues and isolating oneself in a so-
ciety where light tone of skin is highly regarded so-
cially. On the other hand, depigmenting diseases like 
vitiligo can also be accompanied by misconceptions, 
discrimination, and mental trauma. 

Nevertheless, the available information on pigmen-
tary disorders is mostly based on the studies made 
on majority Caucasian people, which might not pro-
vide significant details on the specifics in the pig-
mentary disorder of people of Indian origin [5]. The 
variation in skin biology, melanosome structure, re-
action to ultraviolet radiation, and post-inflamma-
tory pigmentary alterations restrict the generalizabil-
ity of the Western data to the Indian environments. 
In addition, the trends in presentation, access to 
healthcare and treatment preference also differ sig-
nificantly. Consequently, a strong desire exists to 
have region-specific clinico-epidemiological infor-
mation that can be used to inform contextually rele-
vant management interventions. 

It is important to note that pigmentary disorders in 
India have a broad range of disorders, such as me-
lasma, post-inflammatory hyperpigmentation, viti-
ligo, and other types of hypopigmentation [6] to 
name a few. Symmetrically hyperpigmented mac-
ules on sun-exposed skin are a feature of melasma 
which is especially prevalent in women of reproduc-
tive age and is usually linked with hormonal effects 
and UV radiation. Post-inflammatory hyperpigmen-
tation is a second common appearance, which oc-
curs as a secondary effect of acne, dermatitis, infec-
tions, or trauma and is more chronic in darker skin 
phototypes. Vitiligo is an acquired depigmenting ill-
ness caused by the destruction of melanocytes and 
has serious psychosocial morbidity in the Indian set-
ting. Additional hypopigmentary conditions such as 
pityriasis alba, idiopathic guttate hypomelanosis and 
chemical leukoderma continue to add to the clinical 
heterogeneity experienced in outpatient dermatol-
ogy clinics. 

Not only do they create certain diagnostic and ther-
apeutic challenges but also have implications for 
long-term management and prognosis. Clinical as-
sessment, dermoscopy, as well as sometimes 

histopathological verification might be required to 
distinguish between different causes of hyperpig-
mentation or hypopigmentation. The slow nature of 
therapeutic responses and their variability are prone 
to a lengthy period of treatment and patient counsel-
ing. Besides, the inadequate administration of topi-
cal corticosteroids and depigmenting agents may 
cause detrimental effects, such as steroid-induced 
dermatoses and exogenous ochronosis hence mak-
ing the clinical picture less straightforward. 

The urgent need to clarify the epidemiology, risk 
factors, and the treatment outcome of some pigmen-
tary disorders (like melasma) in the Indian popula-
tion is due to the high prevalence of this pigmentary 
disorder [7] among the Indians. The trends in dis-
eases may be affected further by the rapid urbaniza-
tion, the growth of sun exposure at work, environ-
mental pollution, and the alteration of cosmetic 
practices. There are also hormonal causes such as 
pregnancy and taking oral contraceptives that cause 
diseases to women. However, complete epidemio-
logical information that describes these relationships 
in the actual outpatient context are illusive. 

Although pigmentary disorders have been recog-
nized as an important issue of concern in the general 
population in India, there are still major gaps in the 
clinical presentation, natural history, and the most 
effective management protocols of the condition [8]. 
Numerous available studies have small sample sizes, 
concentrating on individual diseases, or are not 
based on systematical data collection. Also, little has 
been mentioned about the relative prevalence of var-
ious pigmentary disorders in standard dermatology 
outpatient clinics that are the initial contact with 
most of the patients. A cross-sectional evaluation of 
the patients with pigmentary complaints may be 
used as a valuable source of information about cur-
rent trends, demographic area, and other factors. 

Moreover, healthcare inequality in access and use 
can widen the burden of pigmentary disorders in the 
vulnerable populations and such groups require spe-
cific interventions and allocation of resources [9]. 
There can be the effect of socioeconomic status, ed-
ucation level, gender norms, and geographic loca-
tion on health-seeking behavior, treatment compli-
ance, and disease outcomes. These contextual deter-
minants are crucial determinants to comprehend in 
order to come up with fair healthcare policies and 
culturally sensitive patient education initiatives [10]. 

Considering the latter, the current cross-sectional 
study will perform a thorough characterization of the 
clinico-epidemiological spectrum of pigmentary 
disorders in patients visiting a dermatology outpa-
tient department of an urban tertiary teaching hospi-
tal. This study aims to produce an in-depth epidemi-
ological picture of pigmentary conditions as de-
scribed by a systematic assessment of the incidence 
and distribution of different pigmentary conditions 
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as they occur in everyday clinical practice. Demo-
graphic features of age, gender distribution, illness 
period, and possible precipitating or aggravating 
factors are given particular focus. 

The research will record clinical trends and morpho-
logical variations of pigmentary disorders experi-
enced in the outpatient population. Recognizing the 
patterns of disease progression, frequently involved 
anatomical sites, and comorbid dermatological con-
ditions will help improve the accuracy of the diag-
nosis and help treat the condition with a more per-
sonal approach. The cross-section design enables the 
measurement of the various conditions at the same 
time thus giving a comprehensive picture of pigmen-
tary disorders, as opposed to an individual entity. 

Methodology 

Study Design: This study was a hospital-based 
cross-sectional observational study conducted to as-
sess the clinico-epidemiological spectrum of pig-
mentary disorders among patients attending the Der-
matology Outpatient Department (OPD). The design 
was chosen to evaluate the distribution, clinical pat-
terns, and associated epidemiological factors of pig-
mentary disorders at a single point over a defined 
study period without follow-up. 

Study Area: The study was carried out in the De-
partment of Skin and VD at Bhagwan Mahavir In-
stitute of Medical Sciences, Pawapuri, Nalanda, Bi-
har, India  

Study Duration: The study was conducted over a 
period of eight months from February 2025 to Sep-
tember 2025. 

Sample Size: A total of 80 patients diagnosed with 
pigmentary disorders were included in the study. 
The sample consisted of consecutive patients who 
met the inclusion criteria and consented to partici-
pate during the study period. 

Study Population: The study population comprised 
patients of all age groups and both genders present-
ing with pigmentary disorders at the Dermatology 
OPD during the study period. These patients repre-
sented diverse socio-demographic backgrounds, en-
abling assessment of the clinical and epidemiologi-
cal spectrum of pigmentary conditions in this region. 

Data Collection: Data were collected using a pre-
designed and pre-tested semi-structured proforma. 
After obtaining informed consent, detailed socio-de-
mographic information such as age, gender, occupa-
tion, residence, and socioeconomic status was rec-
orded. A thorough clinical history was obtained, in-
cluding duration of lesions, onset, progression, dis-
tribution, history of sun exposure, family history of 
pigmentary disorders, drug intake (including oral 
contraceptive pills), and use of cosmetic or skin-
lightening products. A comprehensive dermatologi-
cal examination was conducted to assess the type of 

pigmentary disorder, morphology, color, size, pat-
tern, and extent of lesions, along with any associated 
cutaneous or systemic findings. Relevant laboratory 
investigations and dermoscopic evaluation were per-
formed when necessary to confirm the diagnosis. 

Inclusion Criteria 

• Patients of all age groups and both sexes pre-
senting with pigmentary disorders. 

• Patients who provided written informed consent 
to participate in the study. 

• In case of minors, consent obtained from par-
ents or legal guardians. 

Exclusion Criteria 

• Patients who were unwilling to provide in-
formed consent. 

• Patients with critically ill conditions where de-
tailed dermatological examination was not fea-
sible. 

• Patients with incomplete clinical data. 

Procedure: All patients attending the Dermatology 
OPD during the study period were screened for pig-
mentary disorders. Eligible patients fulfilling the in-
clusion criteria were enrolled consecutively until the 
sample size of 80 was reached. Clinical diagnosis 
was established based on detailed history and thor-
ough dermatological examination. The collected 
data were systematically recorded and subsequently 
entered into a Microsoft Excel spreadsheet for or-
ganization and analysis. 

Statistical Analysis: The collected data were en-
tered into Microsoft Excel and analyzed using the 
Statistical Package for Social Sciences (SPSS) soft-
ware, version 17.0 or the latest available version. 
Categorical variables were expressed as frequencies 
and percentages, while continuous variables were 
presented as mean ± standard deviation. The normal-
ity of data distribution was assessed prior to analy-
sis. Associations between categorical variables were 
analyzed using the Chi-square test or Fisher’s exact 
test as appropriate. Continuous variables were com-
pared using the independent (unpaired) t-test. A p-
value of less than 0.05 was considered statistically 
significant.” 

Result 

Table 1 summarizes the demographic profile of the 
study population (N = 80). The mean age was 34.8 
± 10.6 years, ranging from 10 to 68 years. Age dis-
tribution showed that 10 patients (12.5%) were ≤20 
years, 40 patients (50%) were 21–40 years, 24 pa-
tients (30%) were 41–60 years, and 6 patients (7.5%) 
were >60 years. Females predominated with 50 par-
ticipants (62.5%) compared to 30 males (37.5%). 
Regarding occupation, 28 patients (35%) were 
homemakers, 20 (25%) were farmers or laborers, 18 
(22.5%) were students or unemployed, and 14 
(17.5%) were engaged in service or business. The 
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average daily sunlight exposure was 4.6 ± 1.5 hours. 
Overall, the study population was relatively young, 

predominantly female, with homemakers forming 
the largest occupational group.

 
Table 1: Summary of demographic profile of the study population 

Demographic characteristic Frequency (n = 80) Percentage (%) 
Age (Years) 
Mean ± SD 34.8 ± 10.6 

 

Range 10–68 
 

Age Group (Years) 
≤20 10 12.5 
21–40 40 50 
41–60 24 30 
>60 6 7.5 
Gender 
Female 50 62.5 
Male 30 37.5 
Occupation 
Homemakers 28 35 
Farmers/Laborers 20 25 
Students/Unemployed 18 22.5 
Service/Business 14 17.5 
Duration of Sunlight Exposure (hours/day) 4.6 ± 1.5 

 

 
Table 2 presents the prevalence of pigmentary dis-
orders among 80 patients. Melasma was the most 
common disorder, affecting 26 patients (32.5%), fol-
lowed by post-inflammatory hyperpigmentation in 
18 patients (22.5%) and vitiligo in 16 patients 
(20%). Pityriasis alba was observed in 10 patients 

(12.5%), lichen planus pigmentosus in 6 patients 
(7.5%), and pigment contact dermatitis in 4 patients 
(5%). Overall, melasma and post-inflammatory hy-
perpigmentation accounted for over half of the pig-
mentary disorders in this study population.

 
Table 2: Prevalence of Pigmentary Disorders 

Pigmentary Disorder Frequency (n = 80) Percentage (%) 
Melasma 26 32.5 
Post-inflammatory Hyperpigmentation 18 22.5 
Vitiligo 16 20 
Pityriasis Alba 10 12.5 
Lichen Planus Pigmentosus 6 7.5 
Pigment Contact Dermatitis 4 5 

 
Table 3 summarizes the clinical presentations of var-
ious pigmentary disorders. In melasma, the malar re-
gion was involved in 65% of cases, and the centro-
facial area in 35%. Post-inflammatory hyperpig-
mentation predominantly affected the face (55%) 
and extremities (45%). Vitiligo commonly involved 
the face (38%), hands (32%), and trunk (30%). 

Pityriasis alba was mainly seen on the face (80%) 
and arms (20%). Lichen planus pigmentosus showed 
equal involvement of the face and neck (50% each). 
Pigment contact dermatitis primarily affected the 
face (75%) with less frequent involvement of the 
neck (25%). Overall, the face was the most com-
monly affected site across all pigmentary disorders.

 
Table 3: Clinical presentation 

Pigmentary Disorder Clinical Presentation (%) 
Melasma Malar Region (65), Centrofacial (35) 
Post-inflammatory Hyperpigmentation Face (55), Extremities (45) 
Vitiligo Face (38), Hands (32), Trunk (30) 
Pityriasis Alba Face (80), Arms (20) 
Lichen Planus Pigmentosus Face (50), Neck (50) 
Pigment Contact Dermatitis Face (75), Neck (25) 

 
Discussion The current paper presents the clinico-epidemiolog-

ical spectrum of pigmentary diseases in patients 
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visiting a dermatology outpatient clinic, giving both 
similarities and differences with the previous re-
search. The study population was predominantly 
adults with a mean age of 34.8 /10.6 years old and 
most of the population (50) was between the age of 
21 to 40. This is in line with Sarkar and Jain (2013) 
who found that patients with melasma were between 
the ages of 33.6 years indicating that pigmentary dis-
orders were common in young to middle aged adults 
in the Indian scenario. Funny enough, 30 percent of 
our participants were between the ages of 41-60 
years with only 7.5 percent above 60 years old im-
plying that the prevalence is on the decline in elderly 
people, just like it has been reported by Grimes et 
al., (2026) [11] who reported gradual decrease of 
new-onset pigmentary disorders in older age. Our 
study had a gender ratio of female dominance (62.5), 
which is in line with numerous research that have 
pointed out increased vulnerability or health seeking 
behavior in women (Pandya & Guevara, 2010; 
Thappa, 2004) [12,13]. This female dominance was 
especially clear in the cases of melasma, which 
could be attributed to hormonal effects and social 
worries about the color of the face (Achar & Rathi, 
2011) [14].” 

Workplace exposure became the major determinant, 
and the biggest group (35 percent) was made up of 
homemakers, and the next major determinant was 
the farmers and laborers (25 percent). This distribu-
tion has indicated the possible contribution of day 
sunlight exposure that had an average 4.6 ± 1.5 
hours in our study, in the pathogenesis of pigmen-
tary disorders. Halder and Nootheti (2003) [5] also 
made similar observations and noted that long-term 
exposure to ultraviolet light is one of the factors that 
help in melanogenesis and pigmentary exacerbation 
especially in people involved in outdoor activities. 
The urban concentration of our study participants re-
flects the results of Nouveau et al. (2016) [7] and the 
same article associates urban lifestyle and environ-
mental pollution as the worsening factors of pigmen-
tary alterations, suggesting that the occupational fac-
tor and the residential area can influence the clinical 
manifestations. 

Melasma was the predominant pigmentary condition 
in our cohort with 32.5% followed by post inflam-
matory hyperpigmentation (22.5) and vitiligo (20). 
These data are consistent with various studies in In-
dia, which find melasma in 3040 per cent of derma-
tology patients (Sarkar & Jain, 2013) [15]. It was 
significant that 65 percent of melasma cases were 
mostly found in the malar region, and the Centro fa-
cial distribution was seen in 35 percent, as it has 
been found by Thappa (2004) [13], although certain 
studies demonstrated a greater involvement of the 
Centro facial area, and this appeared to be dependent 
on regions and environments. Post-inflammatory 
hyperpigmentation normally included the face 
(55%), and extremities (45%), which is consistent 

with the study by Nouveau (2016) [7], suggesting 
that inflammatory skin conditions, including acne 
and eczema, are common antecedents of secondary 
pigmentation in Indian population. 

Vitiligo in our study mostly involved the face (38%), 
hands (32), and the trunk (30), which is similar to 
the distribution of the disease as reported by Handa 
and Kaur (1999) [16] whereby the acral and facial 
areas were mostly affected. Pityriasis alba was pre-
dominantly located on the face (80%), and arms 
(20%), as was reported by Dyląg et al., (2020) [18], 
which supports its typical affection to sun-exposed 
parts of children and youthful adults. The less com-
mon conditions, such as lichen planus pigmentosa’s 
(7.5%), pigment contact dermatitis (5%), were also 
in line with the prevalence rates of similar disorders 
described by Kumarasinghe et al. (2019) [18]  and 
Mahajan et al. (2021) [19]  and suggest that the said 
disorders are relatively uncommon yet clinically in-
fluential because they tend to be chronic and have a 
cosmetic effect. 

We are studying the multifactorial etiology of pig-
mentary disorders because the interactions of envi-
ronmental factors including sunlight exposure and 
topical agents with genetic and hormonal predispo-
sitions contribute to pigmentary disorders. Pasricha 
et al. (2007) [4] also found the same observation 
when they have identified the heterogeneous clinical 
manifestations of pigmentary disorders, which are 
dependent on both intrinsic and extrinsic factors. Its 
psychosocial effect is significant, during which fa-
cial pigmentation is frequently a source of emotional 
distress and poor quality of life (Taylor et al., 2008) 
[20]. Specifically, the social and psychological bur-
den, which is characterized by the high prevalence 
among women and the central involvement of the 
face in our cohort, requires the comprehensive ap-
proach to management incorporating the medical 
therapy, counseling, and patient education. 

In general, we find that our results are mostly con-
sistent with known literature on the distribution of 
pigmentary disorders and the clinical spectrum in In-
dia, although some minor variations in age distribu-
tion, occupational exposure and lesion localization 
are also noted. The frequency of melasma and post-
inflammatory hyperpigmentation highlights the ne-
cessity of preventive action (such as sun protection 
and early diagnosis of inflammatory dermatoses) 
whilst the lesser rate of lichen planus pigmentosus 
and pigment contact dermatitis indicates that a spe-
cific diagnostic watchfulness is warranted. This 
study brings together epidemiological and clinical 
trends to create a complex picture of pigmentary dis-
eases and their consequences to skin care in urban 
Indians. 

Conclusion 

The research indicates that pigmentary disorders 
have a frequent presence among patients visiting the 
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dermatology outpatient department and the presence 
is more so in young to middle-aged adults with a pre-
ponderance in females. Most of the affected were 
homemakers and laborers, which meant that there 
could be a correlation between lifestyle and expo-
sure to sun. The most common disorder was me-
lasma, which was then succeeded by post-inflamma-
tory hyperpigmentation and vitiligo and showed 
specific patterns of clinical involvement with a pre-
eminent location on the face. The results have high-
lighted the notable influence of pigmentary disor-
ders on the appearance and quality of life of the in-
dividuals and the importance of specific preventive 
interventions, early detection, and the use of specific 
management techniques that would depend on the 
demographic and occupational characteristics of the 
target population. 
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