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INTRODUCTION:

Premature graying of hair (PGH) is a complex condition with multiple possible causes. Although hair graying is a natural and unavoidable part of aging that affects individuals of all genders, it may occur earlier than expected in some people. The process of graying is mainly due to a gradual decline in melanogenically active melanocytes within the hair bulb during the anagen phase, which leads to reduced melanin production and eventual loss of hair pigment. This reduction in pigment-producing cells plays a central role in the development of gray hair and may also be linked with premature aging syndromes, atopy, and autoimmune disorders[1]. Premature graying is generally defined based on age and ethnicity. It is considered premature when hair turns gray before the age of 20 years in Caucasian individuals, before 25 years in Asian individuals, and before 30 years in African individuals [2]. Typically, graying begins in the temporal region and gradually spreads to the parietal and frontal areas, with the occipital region being affected later [3]. Cannities is commonly associated with normal aging, early onset of graying may occur due to genetic predisposition or underlying medical conditions. [2]. Several studies have suggested that nutritional deficiencies may contribute to PGH. In particular, low levels of serum calcium, ferritin, and vitamin D3 have been associated with early hair graying. Other reported risk factors include smoking, mineral deficiencies, oxidative stress, and certain systemic illnesses [5]. Despite these observations, the exact etiology of PGH remains unclear, and currently available treatment options are limited. The effectiveness of antioxidants and pharmacological therapies is still under investigation, and cosmetic hair dyes remain the most commonly used management approach [6]. In Pakistan, a relatively high prevalence of premature graying has been reported among individuals aged 18 to 30 years [7]. This has been significantly associated with factors such as thyroid dysfunction, vitamin deficiencies, and lifestyle habits. Beyond physical appearance, PGH may also have psychological and social consequences, including reduced self-esteem and negative self-perception. Such effects highlight the importance of understanding this condition and identifying modifiable risk factors [8]. Therefore, this study aims to explore the prevalence and predictors of PGH before the age of 30 among the population of Lahore, Pakistan. This is essential for comprehending the possible health-related, environmental, and genetic influences impacting the population. Identification of these factors in advance can help design strategies for awareness, prevention, and improvements in public health[9].

Materials and Methods

 Study Design and Settings

 A cross-sectional study was done in Pakistan from November 2025 to April 2026. The study looked at graying of hair among the people. It wanted to find out how common premature graying of hair is and what causes it. . This study design is considered a cost-effective approach to achieve the study's aim within a relatively short timeframe.

Sampling Procedure

The study used a convenience sampling approach, a type of non-probability sampling, to recruit participants. Individuals were included if they met the eligibility criteria: being 15 years of age or older, residing in Pakistan, and belonging either to university communities or the general population. Participation was entirely voluntary. Only those who were willing to complete the questionnaire, provided informed consent, and understood the questions were enrolled in the study.

The first page of the questionnaire contained an informed consent statement, giving participants the option to proceed or withdraw at any time. The purpose and objectives of the research were clearly explained to enable the participants to make an informed decision about their involvement. Only those who met the criteria and agreed to participate were included in the final sample.

Study Population 
The study included people living in Lahore, Pakistan. There was age limit till 30 or no gender limits for participation. To get more people to join in, we shared the survey link on media sites, to get more responses 

Instrument 
The questionnaire used in this study was developed after a careful review of relevant literature and was adapted from a previously conducted cross-sectional study on premature greying of hair in Saudi Arabia by Almudimeegh et al. (2025). The original instrument assessed the prevalence and predictors of premature greying using a structured, self-administered questionnaire. For the present study, the questionnaire was slightly modified and organized into three sections: demographic characteristics; lifestyle and health-related factors such as physical activity, smoking, and nutritional status; and items addressing grey hair patterns, potential risk factors, comorbid conditions, and family history. Only minor adjustments were made to ensure the questionnaire was appropriate and relevant for the Pakistani population while maintaining the validity of the original instrument[3].

Sample Size 
The minimum required sample size was +-610 individuals using a 95% confidence interval, a 5% standard deviation (SD), and a 5% margin of error. 

 Ethical Approval 
Prior to the initiation of the study, ethical approval was obtained from the Institutional Review Board (IRB) of the Faculty of Pharmaceutical Sciences, University of Central Punjab, Lahore, Pakistan, and they granted approval for this research.

Statistical Analysis 
The data for this investigation were analyzed using SPSS version 29. Frequencies and percentages were used to display variables. Based on participants' age and PGH status, the chi-square test was used to determine whether there was a statistically significant difference in their lifestyle, gray hair profile, and demographics. Risk factors for having gray hair before the age of thirty were predicted using binary logistic regression. A one-sided p-value of less than 0.05 was used to assess statistical significance.









	

Variable
	Frequency	Percentage
Overall: (n=315)
	
	Frequency	Percentage
Age Group: 15-30

	
	
	
	

	
	
	
	

	Gender
	
	
	
	
	

	Male
	140
	44.44%
	
	133
	43.50%

	Nationality
	
	
	
	
	

	Pakistani
	310
	98.41%
	
	
	

	Education
	
	
	
	
	

	Secondary Level
	63
	20.00%
	
	63
	20.50%

	Diploma
	0
	0.00%
	
	0
	0.00%

	Bach
	231
	73.33%
	
	224
	72.70%

	Masters
	14
	4.44%
	
	14
	4.50%

	PhD
	7
	2.22%
	
	7
	2.30%

	Marital Status
	
	
	
	
	

	Single
	266
	84.44%
	
	266
	84.40%

	Widow
	7
	2.22%
	
	7
	2.20%

	Married
	42
	13.33%
	
	42
	13.30%

	Employment status
	
	
	
	
	

	Student
	276
	87.60%
	
	276
	87.60%
89.20%
98.10%
100.00%

	Working in Govt. sec
	5
	1.60%
	
	5
	

	Working in Pvt. Sec.
	28
	8.90%
	
	28
	

	Unemployed
	6
	1.90%
	
	6
	

	Monthly Income
	
	
	
	
	

	Less than 50,000PKR
	210
	66.67%
	
	210
	66.70%

	50,000-100,000PKR
	56
	17.78%
	
	56
	17.80%

	100,000-200,000PKR
	21
	6.67%
	
	21
	6.70%

	200,000-300,000PKR
	7
	2.22%
	
	7
	2.20%

	More than 300,000PKR
	21
	6.67%
	
	21
	6.70%


	
	Frequency	Percentage
Participant with PGH: 273
	
	Frequency	Percentage
Participant without PGH n=42

	
	
	
	

	p
	
	
	

	
	
	
	
	
	
	
	

	0.436
	119
	43.60%
	
	21
	50.00%

	
	
	
	
	
	
	
	

	
	271
	99.30%
	
	39
	92.90%

	<0.001
	
	
	
	
	
	
	

	
	49
	17.90%
	
	14
	33.30%

	
	0
	0.00%
	
	0
	0.00%

	
	210
	76.90%
	
	21
	50.00%

	
	7
	2.60%
	
	7
	16.70%

	
	7
	2.60%
	
	0
	0.00%

	<0.001
	
	
	
	
	
	
	

	
	238
	87.20%
	
	28
	66.75

	
	7
	2.60%
	
	0
	0.00%

	
	0
	0.00%
	
	0
	0.00%

	
	28
	10.30%
	
	14
	33.30%

	0.181
	
	
	
	
	
	
	

	
	236
	86.40%
	
	40
	95.20%

	
	4
	1.50%
	
	1
	2.40%

	
	28
	10.30%
	
	0
	0.00%

	
	5
	1.80%
	
	1
	2.40%

	<0.001
	
	
	
	
	
	
	

	
	182
	66.70%
	
	28
	66.70%

	
	
	
	
	
	

	
	
	
	
	
	

	
	56
	20.55%
	
	0
	0.00%

	
	14
	5.10%
	
	7
	16.70%

	
	7
	2.60%
	
	0
	0.00%

	
	
	
	
	
	

	
	14
	5.10%
	
	7
	16.70%
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