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ABSTRACT

Hair loss is an emerging public-health concern in the rural areas of Bhagalpur district, Bihar, where
nutritional challenges, genetic susceptibility, and psychological stress frequently coexist. This study
examined the role of dietary patterns, genetic factors, and psychological stress in influencing hair-loss
severity among adults in rural areas of Bhagalpur district. A descriptive cross-sectional design was
adopted with a sample of 180 participants aged 18—60 years selected through simple random sampling.
Data were collected using structured questionnaires on dietary habits, family history of hair loss, and
perceived stress levels, along with basic clinical observation. Percentage analysis and chi-square tests
were applied. Findings showed that 72% of individuals with low dietary diversity and 64% with irregular
protein intake reported high hair loss. Moderate to severe hair loss was observed in 69% of participants
with a positive family history. High stress was associated with greater hair shedding, reported by 74% of
high-stress participants. The combined presence of poor diet, genetic risk, and high stress resulted in the
highest hair-loss severity. All associations were statistically significant (p < 0.05). The study concludes
that hair loss in the rural population of Bhagalpur district is multifactorial, with modifiable factors such as
nutrition and stress management playing a crucial role. Community-based nutritional awareness and
stress-reduction strategies may help reduce hair-loss burden in rural settings.
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Introduction

Hair loss is increasingly recognized as a public-health concern that extends beyond cosmetic
appearance to affect psychological well-being, confidence, and social participation. Although often
considered a minor issue, persistent hair loss can lead to emotional distress, reduced self-esteem, and
anxiety, particularly among adults. In rural regions of India, including Bhagalpur district of Bihar,
awareness about hair health and access to dermatological care remain limited. As a result, many
individuals experience untreated or poorly managed hair loss, making it an emerging community health
concern.

Hair growth depends on a continuous cycle of follicular development that requires adequate
nutrition, hormonal balance, and a healthy physiological environment. When this cycle is disrupted,
excessive hair shedding or thinning may occur. Non-scarring forms of hair loss, such as telogen effluvium
and pattern hair loss, are commonly associated with nutritional deficiencies, hereditary factors, and
psychological stress. These factors are particularly relevant in rural settings where dietary limitations,
socio-economic pressures, and inherited vulnerabilities often coexist.
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Dietary quality plays a crucial role in maintaining hair health because hair follicles are
metabolically active and require sufficient nutrients for keratin synthesis and growth. In many rural
households, diets are largely cereal-based and may lack adequate protein, iron, zinc, and essential
vitamins. The present study reflects this concern, as a substantial proportion of participants reported
limited dietary diversity. Survey findings showed that individuals with low dietary diversity experienced
notably higher hair loss (72%) compared to those with high dietary diversity (22%). Similarly, irregular
protein intake was associated with greater hair fall (64%) compared to regular intake (28%). These
observations highlight how nutritional inadequacy may directly influence hair-loss severity in rural
populations.

Genetic predisposition is another important determinant of hair loss. Family history often shapes
susceptibility, age of onset, and progression patterns. In the current study, more than half of the
respondents reported a positive family history of hair loss. Among them, 69% experienced moderate to
severe hair loss, compared to 34% among those without a known family history. This pattern indicates
that heredity establishes a baseline vulnerability, although its impact may be modified by lifestyle and
environmental factors.

Psychological stress has also been increasingly linked to hair loss through biological and
behavioural pathways. Chronic stress activates hormonal responses that can push hair follicles
prematurely into the shedding phase. In rural communities, stress commonly arises from financial
instability, employment uncertainty, and family responsibilities. The findings of this study showed a clear
gradient: 74% of participants with high perceived stress reported high hair loss, compared to 29% among
those with low stress. This suggests that stress may significantly aggravate hair-loss conditions.

Importantly, hair loss rarely results from a single factor. The present study demonstrated a
cumulative effect, where individuals exposed to multiple risks showed the greatest severity. Participants
with both genetic risk and poor diet reported higher moderate—severe hair loss (63%), and those with
genetic risk and high stress showed similarly elevated levels (59%). These patterns indicate a synergistic
interaction among diet, genetics, and stress.

In view of the limited rural-focused research on this issue, particularly in Bhagalpur district, there
is a clear need for context-specific evidence to inform preventive planning. Understanding how modifiable
factors such as dietary habits and psychological stress interact with genetic susceptibility can support the
development of community-based awareness and intervention programs. Accordingly, the present study
aims to examine the role of dietary patterns, genetic factors, and psychological stress in influencing hair-
loss severity among adults in the rural areas of Bhagalpur district.

Objectives

. To examine the relationship between dietary patterns and hair loss among individuals in rural
areas of Bhagalpur district.

. To assess the influence of genetic factors and family history on the occurrence of hair loss.

. To evaluate the role of psychological stress in contributing to hair loss.

. To identify the combined effect of diet, genetics, and stress on hair loss in the rural population of
Bhagalpur district.

Hypotheses

Ha: There is a significant association between dietary patterns and hair loss among individuals in
rural areas of Bhagalpur district.

Ha: Individuals with a positive family history of hair loss are more likely to experience moderate to
severe hair loss than those without a family history.

Has: Higher psychological stress is significantly associated with greater hair-loss severity.

Ha: The combined presence of poor diet, genetic predisposition, and high psychological stress
significantly increases the severity of hair loss compared to any single factor alone.

Methodology

The study adopted a descriptive cross-sectional research design to examine the role of dietary
patterns, genetic factors, and psychological stress in hair loss in the rural areas of Bhagalpur district,
Bihar. The study was conducted in selected rural communities of Bhagalpur district, Bihar with a sample
of 180 participants aged 18-60 years selected through simple random sampling. Data were collected
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using a structured questionnaire covering socio-demographic details, dietary habits, family history of hair
loss, and perceived stress levels. A standardized stress scale (such as the Perceived Stress Scale) was
used to assess psychological stress. Basic clinical observation of hair-loss patterns was also recorded.
Data were analysed using statistical methods such as percentage analysis, correlation, and regression to
identify associations among variables. Ethical consent and confidentiality were maintained throughout the
study.

Dietary Diversity and Nutritional Intake

Dietary diversity plays a critical role in maintaining healthy hair growth, as hair follicles require a
continuous supply of nutrients for normal functioning. In the present study, dietary diversity among
respondents in rural areas was found to be limited, with many participants relying heavily on cereal-
based diets and consuming insufficient amounts of fruits, green leafy vegetables, pulses, and protein-rich
foods. Such monotonous diets often lack essential micronutrients like iron, zinc, biotin, protein, and
vitamins A, D, and B12, all of which are vital for the hair growth cycle. Findings from the survey revealed
that participants who consumed a more diverse diet including dairy products, seasonal fruits, and pulses
at least 4-5 times per week reported comparatively lower levels of hair fall. In contrast, those with low
dietary diversity showed higher complaints of hair thinning and excessive shedding. This suggests that
inadequate nutrient intake may weaken hair follicles, making them more prone to breakage and hair fall.

Frequency of Nutrient-Rich Food Consumption

The frequency with which nutrient-rich foods were consumed showed a direct association with
hair health. Many respondents reported irregular consumption of iron- and protein-rich foods due to
financial constraints or lack of awareness. Women participants, in particular, demonstrated lower intake
of iron-rich foods, which may also relate to anaemia a known contributor to hair loss. Participants who
consumed protein sources (such as pulses, eggs, or milk) daily or at least 4 times per week reported
healthier hair texture and less hair fall. On the other hand, those consuming these foods rarely (1-2 times
per week) experienced higher rates of hair shedding. The results indicate that not only the type of food
but also the regularity of nutrient intake influences hair health.

Impact of Unhealthy Dietary Habits

Unhealthy dietary habits were also observed to affect hair loss. A portion of respondents
frequently consumed fried foods, packaged snacks, and sugary beverages while skipping balanced
meals. Such habits can reduce nutrient absorption and negatively affect overall health, including hair
quality. Meal skipping, especially breakfast, was common among younger participants and was
associated with increased hair fall complaints. Additionally, low water intake was reported by several
participants, which may indirectly impact scalp health and hair strength. These findings highlight that poor
dietary habits combined with nutrient deficiencies can accelerate hair loss in rural populations. The
relationship between dietary patterns and the prevalence of hair loss among participants is summarized
in Table 1.

Table 1: Association Between Dietary Patterns and Hair Loss

Dietary Pattern % Participants Following % Reporting High Hair Loss
Pattern
Low dietary diversity 46% 72%
Moderate dietary diversity 34% 45%
High dietary diversity 20% 22%
Regular protein intake 38% 28%
Irregular protein intake 62% 64%
Frequent junk food consumption 41% 67%

Source: Field survey data

As shown in table 1, participants with low dietary diversity and irregular protein intake reported
noticeably higher levels of hair loss, indicating a strong link between nutritional quality and hair health.

Role of Hereditary Predisposition

Genetic predisposition is one of the most significant determinants of hair loss, particularly in
conditions such as pattern hair loss and premature thinning. In the present study, a considerable
proportion of participants reported that one or more family members experienced similar hair-loss
patterns. This indicates that heredity plays a major role in determining susceptibility to hair fall. Hair
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follicles are genetically programmed for growth duration, thickness, and sensitivity to hormonal changes.
Individuals with a genetic tendency toward hair loss may experience earlier onset and faster progression
compared to those without such a background. The findings showed that participants with a positive
family history often began noticing hair thinning at a younger age. This supports the view that genetics
sets a baseline risk for hair loss, which may later be influenced by lifestyle and environmental factors.

Family History and Pattern Similarity

The study also explored whether participants shared similar hair-loss patterns with their parents
or close relatives. Many respondents with a family history reported hair loss in a pattern resembling that
of their father, mother, or grandparents. For example, male participants frequently showed receding
hairlines similar to paternal relatives, while female participants reported diffuse thinning like their mothers.
This pattern similarity strengthens the argument that hair loss is not merely incidental but often inherited.
Participants without any known family history generally reported later onset and milder forms of hair fall.
However, it was also observed that awareness about family medical history was limited among some
rural respondents, which could slightly affect reporting accuracy. Despite this, the overall trend strongly
indicated a hereditary link.

Interaction of Genetics with Other Factors

Although genetics plays a key role, it does not act alone. The study found that genetic
susceptibility often interacts with nutrition, health status, and stress. Participants with a family history who
also had poor diets or high stress levels reported more severe hair loss. This suggests that genetic risk
can be triggered or intensified by unfavourable conditions. Conversely, some participants with hereditary
risk but healthier lifestyles showed slower progression. This indicates that while genes cannot be
changed, their impact can be moderated through proper care, nutrition, and stress management.
Therefore, understanding genetic background can help in early identification and preventive strategies.
The association between hereditary background and hair-loss severity among respondents is presented
in Table 2.

Table 2: Family History and Hair Loss Association

Family History of Hair Loss % Participants | % Reporting Moderate to Severe Hair Loss
Positive family history 58% 69%
No known family history 30% 34%
Uncertain family history 12% 48%

Source: Field survey data

The above table 2 demonstrates that individuals with a positive family history showed a
significantly higher prevalence of moderate to severe hair loss, supporting the role of genetic
predisposition.

Role of Psychological Stress in Hair Loss

Psychological stress is a significant factor affecting hair health in rural populations. In the rural
population of Bhagalpur district, stress commonly arises from socio-economic challenges such as
agrarian uncertainty, debt, unemployment, migration, and family responsibilities. Limited access to
mental-health services and social stigma often prevent timely support. In this study, many participants
reported moderate to high stress, particularly women and young adults facing financial and social
pressures. This shows that stress is a common rural experience and may influence hair health.

Biological Mechanisms Linking Stress and Hair Loss

Stress affects hair growth through biological pathways. Chronic stress activates the
hypothalamic—pituitary—adrenal (HPA) axis, increasing cortisol levels that push hair follicles from the
growth phase into the shedding phase, leading to telogen effluvium. Stress can also disturb immune
balance and contribute to conditions like alopecia areata. Additionally, stress may disrupt sleep and
appetite, indirectly worsening nutritional status. The study observed that highly stressed participants often
had poor diets and irregular sleep, suggesting a combined effect.

Observed Association Between Stress Levels and Hair Loss Severity

A clear relationship was found between stress levels and hair-loss severity. Participants with
higher stress reported more hair shedding and thinning, while those with lower stress had relatively
stable hair conditions. Some respondents linked hair fall to specific stressful events. Individuals practicing
stress-relief activities such as yoga, prayer, or exercise reported fewer complaints, indicating that coping
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strategies can reduce impact. The findings reinforce the idea that stress management should be
considered a component of hair-loss prevention strategies in rural communities. The distribution of hair-
loss severity across different stress levels is illustrated in Table 3.

Table 3: Association Between Psychological Stress and Hair Loss

Stress Level % Participants % Reporting High Hair Loss
Low Stress 26% 29%
Moderate Stress 44% 52%
High Stress 30% 74%

Source: Field survey data

As indicated in table 3, higher perceived stress levels were associated with greater reports of
hair shedding, suggesting a clear stress hair loss connection.

Combined Effect of Diet, Genetics, and Psychological Stress on Hair Loss

Hair loss in rural populations results from the interaction of genetic susceptibility, diet, and
psychological stress rather than a single cause. Genetics provides baseline vulnerability, but the severity
of hair loss depends largely on modifiable factors such as nutrition and stress. Individuals with a family
history but good diet and low stress often showed milder thinning, whereas those with poor diets and high
stress reported faster progression. Nutritional deficiencies weaken hair follicles, and chronic stress
disrupts the hair-growth cycle, indicating that these factors amplify genetic risk rather than act
independently.

Interaction Patterns Observed in the Study

The study identified clear interaction patterns among risk factors. Participants exposed to two or
more risks consistently showed greater hair-loss severity than those with only one. Those with both
genetic predisposition and poor dietary diversity frequently reported moderate to severe hair thinning,
and severity was highest when high stress was added. Conversely, individuals without family history but
with poor diet and stress still experienced hair fall, though often less severe. These findings support a
cumulative risk model and show that improving even one factor can reduce perceived hair loss.

Practical Implications of the Combined Effect

The combined effect highlights the need for a holistic prevention approach in rural areas. Hair-
loss prevention should include nutritional education, affordable access to protein- and micronutrient-rich
foods, and stress-management practices such as yoga and social support. Awareness of family history
can encourage early preventive care. Community health workers can promote the message that while
genetics cannot be changed, lifestyle can influence outcomes. Overall, improving diet and psychological
well-being can help reduce hair-loss severity even among genetically susceptible individuals. The
cumulative influence of diet, genetics, and psychological stress on hair-loss severity is summarized in
Table 4.

Table 4: Combined Risk Factors and Hair Loss Severity

Risk Combination % Participants % Reporting Moderate—Severe Hair Loss
Genetic risk only 18% 41%
Poor diet only 16% 38%
High stress only 12% 36%
Genetic + Poor diet 22% 63%
Genetic + Stress 14% 59%

Source: Field survey data

The above table 4 highlights that participants exposed to multiple risk factors experienced the
highest levels of hair loss, confirming the synergistic effect of these variables.

Hypothesis Testing

To examine the study objectives more rigorously, statistical hypothesis testing was conducted
using percentage comparison and chi-square tests of association. Chi-square analysis was applied to
assess the relationships between dietary patterns, family history, psychological stress, and hair-loss
severity, as these variables were categorical in nature. The level of significance was set at p < 0.05. The
hypotheses tested accordingly to determine whether significant associations existed among the study
variables:
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Hypothesis 1 (H4)

Hj: There is a significant association between dietary patterns and hair loss among individuals in
rural areas of Bhagalpur district.
Ho: There is no significant association between dietary patterns and hair loss among individuals in

rural areas of Bhagalpur district.

As presented in Table 1, participants with low dietary diversity (72%) and irregular protein intake
(64%) reported substantially higher hair loss compared to those with high dietary diversity (22%) and
regular protein intake (28%). The observed differences indicate a strong association between dietary
quality and hair-loss prevalence. A chi-square test of association showed a statistically significant
relationship between dietary patterns and hair-loss severity, x*(4, N=180) = 16.84, p = 0.002.

Decision: H1 is accepted. Dietary patterns show a significant relationship with hair loss.

Hypothesis 2 (Hz)

H,: Individuals with a positive family history of hair loss are more likely to experience moderate to
severe hair loss than those without a family history.
Ho: Individuals with a positive family history of hair loss are not more likely to experience moderate

to severe hair loss than those without a family history.

Table 2 shows that 69% of respondents with a positive family history reported moderate to
severe hair loss compared to 34% among those without family history. This marked difference supports a
hereditary influence. Chi-square analysis confirmed a significant association between family history and
hair-loss severity, x?(2, N=180) = 14.27, p = 0.001.

Decision: Hz is accepted. Family history significantly influences hair-loss severity.
Hypothesis 3 (Hs)
Hs: Higher psychological stress is significantly associated with greater hair-loss severity.
Ho: Higher psychological stress is not significantly associated with greater hair-loss severity.

Table 3 indicates that 74% of individuals with high stress reported severe hair loss compared to
29% among those with low stress. A clear gradient is observed across stress levels.

The chi-square test revealed a statistically significant association between stress levels and
hair-loss severity, x?(4, N=180) = 19.63, p < 0.001.

Decision: Hs is accepted. Psychological stress has a significant association with hair loss.

Hypothesis 4 (H4)

H,: The combined presence of poor diet, genetic predisposition, and high psychological stress
significantly increases the severity of hair loss compared to any single factor alone.

Ho: The combined presence of poor diet, genetic predisposition, and high psychological stress does

not significantly increase the severity of hair loss compared to any single factor alone.

Table 4 demonstrates that combined risk factors (genetics + poor diet or genetics + stress)
show higher prevalence of moderate—severe hair loss (63% and 59%) compared to single risk factors
alone (36-41%). This supports a cumulative or synergistic effect. Chi-square testing indicated a
significant cumulative association, x?(6, N=180) = 22.91, p < 0.001.

Decision: Hs is accepted. Multiple risk factors jointly increase hair-loss severity.

Table 5: Summary of Hypothesis Testing

Hypothesis Variables Tested X? value p-value Decision
H1 Dietary patterns x Hair loss 16.84 0.002 Accepted
H2 Family history x Hair loss 14.27 0.001 Accepted
Hs Stress level x Hair loss 19.63 <0.001 Accepted
Hq Combined factors x Hair loss 22.91 <0.001 Accepted

Source: Field survey data

The results in table 5 show that all calculated p-values were below 0.05, indicating statistically
significant associations. Therefore, all four research hypotheses were accepted, and the corresponding
null hypotheses were rejected. This confirms that dietary patterns, genetic factors, and psychological
stress individually and jointly influence hair-loss severity.
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Results and Discussion

The study confirms that dietary patterns, genetic predisposition, and psychological stress are
significantly associated with hair-loss severity among rural adults.

For dietary patterns (H1), 72% of participants with low dietary diversity and 64% with irregular
protein intake reported high hair loss, compared to 22% among those with high dietary diversity. The
association was significant (x* = 16.84, p = 0.002), indicating that poor nutrition contributes to hair fall.

Regarding genetic factors (Hz), 69% of individuals with a positive family history experienced
moderate to severe hair loss versus 34% without such history. This relationship was significant (x> =
14.27, p = 0.001), confirming heredity as a major risk factor.

For psychological stress (Hs), high hair loss was reported by 74% of high-stress participants
compared to 29% of low-stress participants. The association was significant (x> = 19.63, p < 0.001),
showing that stress increases hair shedding.

The combined effect (H4) showed that 63% of participants with genetic risk and poor diet and
59% with genetic risk and high stress reported greater severity, compared to 36—41% for single factors.
This cumulative effect was significant (x2 = 22.91, p < 0.001).

Overall, hair loss in the rural population of Bhagalpur district is multifactorial, with diet and stress
acting as modifiable factors that influence genetically predisposed individuals.

Conclusion

The present study concludes that hair loss in the rural population of Bhagalpur district is a
multifactorial condition influenced by dietary patterns, genetic predisposition, and psychological stress.
The findings demonstrate that individuals with low dietary diversity and irregular protein intake experience
higher levels of hair loss, highlighting the importance of balanced nutrition for hair health. Genetic
predisposition emerged as a strong non-modifiable factor, with participants having a positive family
history showing greater severity and earlier onset of hair thinning. Psychological stress was also
significantly associated with increased hair shedding, indicating the role of emotional and socio-economic
pressures in rural settings. Importantly, the study revealed a cumulative effect, where the coexistence of
poor diet, genetic risk, and high stress led to the greatest hair-loss severity. These results emphasize that
while genetic susceptibility cannot be altered, improving dietary habits and managing stress can
substantially reduce the burden of hair loss. Therefore, community-based awareness, nutritional
education, and stress-management interventions are essential for promoting hair and overall health in the
rural population of Bhagalpur district.
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