Lifestyle Behaviours and Self-Awareness Practices among Women with Polycystic Ovary Syndrome (PCOS) in the Sub-Himalayan Region
ABSTRACT
Background: Polycystic ovary syndrome (PCOS) is a common endocrine disorder among women of reproductive age and is associated with reproductive, metabolic and psychological concerns. Lifestyle behaviour and self-awareness practices are important in the day-to-day management of PCOS, yet regional evidence from the Sub-Himalayan context remains limited. Objective: This study aimed to analyse lifestyle care and self-awareness practices among women with PCOS and to examine the association between nutritional awareness and daily meal-consumption patterns. Methods: A cross-sectional descriptive survey was conducted among 300 women aged 18-40 years from the Sub-Himalayan region of Pauri, Uttarakhand, India. Data were collected using a pre-tested structured questionnaire covering physical activity, nutrition, beverage consumption, sleep, stress, glucose awareness and related self-care practices. Descriptive statistics, including the mean, median and standard deviation, were used to summarise lifestyle and awareness variables. The Pearson chi-square test was used to assess the association between nutritional awareness and meal-consumption patterns, with statistical significance set at p < 0.05. Results: The findings showed variation in lifestyle care and self-awareness practices. Participants reported comparatively high engagement in several physical activities, including yoga asanas, jogging, aerobic exercise and walking, but lower conceptual knowledge of physical activity. Nutrition and healthy lifestyle awareness were moderate, whereas glucose monitoring, meal-interval knowledge and sleep-pattern awareness showed areas for improvement. The chi-square analysis demonstrated a statistically significant association between nutritional awareness and daily meal-consumption patterns (χ² = 9.161, df = 2, p = 0.010). Conclusion: The study indicates that lifestyle practices and health-related awareness among women with PCOS in the Sub-Himalayan region are uneven. Strengthening region-specific health education may support improved nutritional practices, self-monitoring and sustainable lifestyle care.
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INTRODUCTION
Polycystic ovary syndrome (PCOS) is one of the most common endocrine disorders among women of reproductive age globally, with an estimated prevalence of 6-20%. Estimates in Indian populations vary between 9% and 36%, depending on the population studied and diagnostic criteria applied (Deswal et al., 2020; Bharali et al., 2022). In addition to reproductive concerns, women with PCOS may experience metabolic disorders, psychological stress and long-term risks, including type 2 diabetes and cardiovascular disease. Lifestyle behaviours, including physical activity, diet, sleep quality and stress management, are important considerations in the development and management of PCOS.
PCOS is an endocrine disorder that occurs in women of reproductive age. It is characterised by irregular menstrual cycles, hyperandrogenism, hormonal imbalance and multiple ovarian cysts. Symptoms and associated concerns may include infertility, obesity, insulin resistance, type 2 diabetes, anxiety and depression. PCOS is a complex condition and is widely recognised as an important public health issue.
A healthy lifestyle is important in the management of PCOS. Unhealthy dietary habits, physical inactivity, sedentary behaviour, sleep disturbances and high stress levels may exacerbate hormonal and metabolic imbalances associated with the syndrome. In contrast, a nutrient-balanced diet, regular physical activity, adequate sleep and stress management may help to reduce symptoms and lower the risk of long-term complications.
In India, PCOS has been reported increasingly in recent years, especially among adolescents and young women. Important contributing factors include rapid urbanisation, changes in dietary patterns, inadequate physical activity and excess body weight. However, lifestyle patterns can vary across geographical regions because of cultural, environmental, occupational and socio-economic factors.
The demographic and lifestyle profiles of women in the Sub-Himalayan region differ from those of women in many urban and metropolitan settings. These regional differences may influence health behaviours among women diagnosed with PCOS. Although PCOS is increasingly recognised, limited evidence is available on lifestyle practices among women with PCOS in this geographical context. Therefore, the present study, entitled 'Lifestyle Behaviours and Self-Awareness Practices among Women with Polycystic Ovary Syndrome (PCOS) in the Sub-Himalayan Region', was conducted to evaluate lifestyle practices and support the development of region-specific intervention plans to improve health and quality of life.
Review of International Studies
International research has shown that lifestyle modification is an important component of PCOS management. Moran et al. (2011) reported that healthy eating and regular exercise improved insulin sensitivity, body composition and reproductive outcomes in women with PCOS.
Teede et al. (2018), in evidence-based international guidelines for PCOS management, recommended lifestyle interventions as first-line treatment, irrespective of body weight. The guidelines emphasised healthy dietary patterns, physical activity and lifestyle changes to optimise metabolic and reproductive outcomes.
Ee et al. (2021) summarised barriers that women with PCOS experience in lifestyle management. They reported that poor adherence to healthy lifestyle behaviours may be related to psychological distress, reduced motivation and metabolic disturbances. The authors recommended individualised lifestyle counselling to support long-term adherence.
Cowan et al. (2023) extended the discussion of lifestyle management by emphasising sleep quality, mental health and behavioural strategies in PCOS management. They reported that poor sleep and psychological stress may aggravate metabolic and hormonal dysfunction in women with PCOS.
Butt et al. (2023), in a systematic review, concluded that physical activity interventions had positive effects on reproductive function, menstrual regularity, psychological well-being and hormonal balance among women with PCOS.
Recent international studies have also shown that women with PCOS may have less favourable eating behaviours and dietary patterns, including higher intake of energy-dense and processed foods and lower levels of physical activity than women without PCOS. These lifestyle factors may contribute to obesity and metabolic concerns associated with PCOS.
Review of National Studies
PCOS has been identified as an important public health issue among women of reproductive age in India. Bharali et al. (2022), in a systematic review and meta-analysis, reported that the pooled prevalence of PCOS among women in India was 11.33%, indicating a notable disease burden.
Several Indian studies have examined lifestyle factors related to PCOS. Overweight and obesity, physical inactivity, unhealthy dietary habits and high stress levels have been reported across different regions of India.
Mehrotra et al. (2023) assessed the effects of lifestyle modification among women with PCOS. They observed improvements in menstrual function, body weight and metabolic parameters following dietary and lifestyle modification.
Rao et al. (2023) discussed the use of traditional and complementary medicine among ethnic Indian women living with PCOS. Participants reported using lifestyle-based approaches, including diet, yoga and exercise, for symptom management.
Kulshrestha (2025) reiterated the importance of nutrition and physical activity as key components of PCOS management and emphasised the need for personalised lifestyle approaches in the Indian context, considering traditional dietary patterns and cultural values.
Many available Indian studies have been conducted in metropolitan and urban populations, while evidence from geographically diverse regions of India remains limited.
Research Gap
A review of the available literature reveals several important gaps. First, many national and international studies have focused on the effectiveness of lifestyle interventions rather than assessing existing lifestyle behaviours among women living with PCOS. Second, most Indian studies have been conducted in urban and metropolitan settings, with limited attention to women residing in ecologically and culturally distinct regions such as the Sub-Himalayan belt. Third, lifestyle behaviours are influenced by regional dietary patterns, socio-economic conditions, occupational activities and cultural practices; however, these contextual factors remain insufficiently explored in relation to PCOS. Fourth, there is a lack of comprehensive studies that simultaneously examine dietary habits, physical activity patterns, sleep behaviour and stress-related factors among women with PCOS in the Sub-Himalayan region.
Therefore, the present study was undertaken to address these gaps and generate region-specific evidence on lifestyle practices and self-awareness among women with PCOS. The findings may contribute to the development of targeted lifestyle education strategies and public health programmes for PCOS management in the Sub-Himalayan population.
Objective:
To analyse lifestyle care and self-awareness practices among women with PCOS and to examine the association between nutritional awareness and daily meal-consumption patterns.
Limitations of the Study:
This study has certain limitations that should be considered when interpreting the findings. First, the data were collected through a self-reported questionnaire; therefore, responses may have been affected by recall bias, social desirability bias or differences in individual interpretation of the questions. Second, the study was conducted among women from a specific Sub-Himalayan region of Pauri, Uttarakhand, and the findings may not be fully generalisable to women with PCOS from other geographical, cultural or socio-economic settings. Third, the cross-sectional design allows the assessment of associations but does not establish causality between awareness and lifestyle practices. Fourth, the study relied on descriptive statistics and chi-square analysis, which limits deeper examination of possible confounding factors. Finally, clinical, biochemical and anthropometric parameters were not incorporated into the analysis; therefore, lifestyle practices could not be directly linked with objective clinical outcomes. Future studies may benefit from larger samples and longitudinal designs.
METHODOLOGY
Study Design and Setting:
A cross-sectional descriptive study was conducted among women of reproductive age in the Sub-Himalayan region of Pauri, Uttarakhand, India. The study aimed to evaluate lifestyle care, self-awareness practices and the association between nutritional awareness and daily meal-consumption patterns.
Participants:
A total of 300 women aged 18-40 years were selected using purposive random sampling. The inclusion criteria comprised women in the reproductive age group who provided consent to participate. Pregnant women, women with chronic endocrine disorders other than PCOS and women unwilling to participate were excluded.
Data Collection:
Data were gathered using a pre-tested structured questionnaire covering the following domains:
Lifestyle care and self-awareness practices: exercise, nutrition, beverage consumption, sleep and stress.
Awareness of PCOS: symptom awareness, awareness of complications and awareness of lifestyle management.
Statistical Analysis:
The mean, median and standard deviation were used to describe lifestyle and self-awareness variables. The Pearson chi-square test was used to assess the association between nutritional awareness and daily meal-consumption patterns. A p-value of 0.05 was considered statistically significant. IBM SPSS Statistics version 26 was used for data analysis.
RESULTS
A) Lifestyle care and self-awareness practices:
Table 1: Descriptive Statistics of Lifestyle Habits and PCOS Awareness among Respondents (Pre-Intervention, n = 300)
	S. No.
	Variables
	Mean
	Median
	Standard Deviation

	1
	Knowledge of Physical Activity
	0.54
	1.00
	0.50

	2
	Practice of Yoga Asanas
	3.87
	4.00
	0.59

	3
	Practice of Jogging
	3.95
	4.00
	0.38

	4
	Practice of Running
	0.40
	0.00
	0.49

	5
	Practice of Aerobic Exercise
	3.98
	4.00
	0.24

	6
	Practice of Slow Walk
	3.84
	4.00
	0.66

	7
	Practice of Moderate Walking
	3.93
	4.00
	0.45

	8
	Field Work Activity
	4.00
	4.00
	0.00

	9
	Addicted to Tea
	1.12
	1.00
	0.32

	10
	Addicted to Coffee
	1.89
	2.00
	0.31

	11
	Addicted to Energy Drinks
	1.98
	2.00
	0.15

	12
	Addicted to Carbonated Drinks
	1.96
	2.00
	0.20

	13
	Knowledge of the Importance of Nutrition
	1.69
	2.00
	0.46

	14
	Knowledge of a Healthy Lifestyle
	1.87
	2.00
	0.33

	15
	Physical Activity Level
	1.04
	1.00
	0.29

	16
	Physical Activity in a Week (Frequency)
	3.46
	4.00
	0.94

	17
	Frequency of Stress
	1.64
	2.00
	0.48

	18
	Reason for Stress
	2.65
	2.00
	1.66

	19
	Nap Duration Per Day
	2.51
	2.00
	1.06

	20
	Awareness about Sleep Patterns
	1.93
	2.00
	1.69

	21
	Sleep Duration Per Day
	1.54
	1.00
	0.95

	22
	Knowledge about Glucose Level
	1.83
	2.00
	0.37

	23
	Monitoring of Blood Glucose Level
	1.23
	1.00
	0.42

	24
	Meals Consumed in a Day
	2.50
	2.00
	0.52

	25
	Knowledge about the Interval Between Meals
	1.51
	2.00
	0.50

	26
	Frequency of Eating Outside in a Month
	4.41
	5.00
	0.75


Table 1 presents summary statistics, including the mean, median and standard deviation, for 26 variables related to physical activity, lifestyle behaviours, nutritional awareness, stress, sleep and eating patterns. The findings are interpreted below with reference to the relevant literature.
Knowledge of physical activity had a relatively low mean score (mean = 0.54, median = 1.00, SD = 0.50), indicating limited understanding of physical activity concepts. This finding is consistent with evidence suggesting that awareness of physical activity recommendations is often low. Vaara et al. (2019) found that although some participants reported awareness of physical activity guidelines, only a smaller proportion could correctly identify specific recommendations. Similarly, Piercy et al. (2018) indicated that limited awareness of the amount and frequency of activity may contribute to poor adherence to physical activity recommendations.
The respondents reported participation in several forms of physical activity, despite limited theoretical knowledge. The practice of running showed a low mean score (mean = 0.40, SD = 0.49) and a median of 0.00, indicating that most participants did not engage in running as a regular activity. In contrast, jogging (mean = 3.95, SD = 0.38), aerobic exercise (mean = 3.98, SD = 0.24), yoga asanas (mean = 3.87, SD = 0.59), slow walking and moderate walking had higher mean and median values. These findings suggest a gap between conceptual knowledge and reported practice, where participants may continue active routines despite limited formal knowledge.
This gap between knowledge and practice is consistent with the knowledge, attitude and practice literature. Behavioural engagement may sometimes be supported by habit, social norms or other motivational factors, even when conceptual knowledge is limited.
Tea dependence (mean = 1.12, SD = 0.32) was lower than dependence on coffee (mean = 1.89, SD = 0.31), energy drinks (mean = 1.98, SD = 0.15) and carbonated drinks (mean = 1.96, SD = 0.20). These findings suggest frequent consumption of caffeinated and carbonated beverages, which is consistent with broader concerns about beverage consumption patterns and sugar-sweetened drinks.
Although the table does not measure health outcomes directly, the literature indicates that frequent consumption of sugar-sweetened beverages is associated with obesity, insulin resistance and cardiometabolic risks (Hu, 2013; Malik et al., 2010).
The mean score for knowledge of nutrition was 1.69 (SD = 0.46), while knowledge of a healthy lifestyle was 1.87 (SD = 0.33), indicating moderate awareness. Knowledge about glucose level (mean = 1.83, SD = 0.37) was higher than actual blood glucose monitoring (mean = 1.23, SD = 0.42), suggesting a gap between awareness and practice.
Knowledge about meal intervals was low (mean = 1.51, SD = 0.50), while the average number of meals consumed per day was 2.50 (SD = 0.52). The distribution suggests that most respondents consumed two to three meals per day. These findings are consistent with literature indicating that meal timing and frequency are relevant to cardiometabolic health. St-Onge et al. (2017) emphasised the importance of meal frequency and timing in maintaining metabolic homeostasis.
The mean frequency of weekly physical activity was 3.46 (median = 4.00, SD = 0.94), indicating that participants engaged in physical activity approximately three to four times per week. The frequency of stress was comparatively low (mean = 1.64, SD = 0.48), but the reasons for stress varied considerably (mean = 2.65, SD = 1.66), indicating individual variation in stress-related factors.
Mean nap duration was 2.51 (SD = 1.06), while mean daily sleep duration was 1.54 (SD = 0.95). Awareness of sleep patterns showed high variability (SD = 1.69), suggesting differences in knowledge or perceptions of healthy sleep. These findings are consistent with the broader sleep-health literature, which documents variation in awareness and sleep practices (Hirshkowitz et al., 2015).
The mean frequency of eating outside the home was 4.41 (median = 5.00, SD = 0.75), indicating that many participants ate outside the home during the month. Evidence links frequent out-of-home eating with poorer dietary quality, including greater energy density and higher intake of saturated fat, sugars and sodium, along with lower intake of fruits, vegetables, fibre and micronutrients. Du et al. (2021) reported that more frequent eating away from home was associated with a higher risk of all-cause mortality. Gesteiro et al. (2022) also reported that eating out was often associated with poorer dietary quality and unfavourable health conditions. In a UK cohort analysis, Adams et al. (2015) found that 20-25% of adults ate out or ordered takeaway at least once per week, with variation by sociodemographic characteristics.
Overall, these descriptive findings indicate a profile of relatively high participation in physical activity but limited conceptual understanding of selected health behaviours. High consumption of coffee, energy drinks and carbonated drinks, together with frequent eating outside the home, may reduce some of the potential benefits of physical activity if dietary quality is poor. Knowledge gaps related to sleep, glucose monitoring and meal timing further indicate areas where health education interventions may be justified.
B) Chi-square test output: association between nutritional awareness and daily meal-consumption patterns:
The Pearson chi-square test examined the association between nutritional awareness and daily meal-consumption patterns among 300 participants with PCOS.
Table 2: Chi-Square Test of Association Between Nutritional Awareness and Daily Meal-Consumption Patterns Before Intervention (n = 300)
	
	Value
	df
	Asymptotic Significance (2-sided)

	Pearson Chi-Square
	9.161a
	2
	0.010

	Likelihood Ratio
	9.494
	2
	0.009

	Linear-by-Linear Association
	7.002
	1
	0.008

	N of Valid Cases
	300
	
	


Figure 1: Chi-Square Test of Association Between Nutritional Awareness and Daily Meal-Consumption Patterns Before Intervention
Table 2 shows the chi-square test of association between participants' nutritional awareness and daily meal-consumption patterns before the intervention. The results showed a statistically significant association (χ² = 9.161, df = 2, p = 0.010), indicating that nutritional awareness was associated with daily meal-consumption patterns. The likelihood ratio (χ² = 9.494, p = 0.009) and linear-by-linear association (χ² = 7.002, p = 0.008) also supported this association.
The distinction is apparent in Figure 1. Among participants who reported knowledge of the importance of nutrition, the majority reported consuming two or three meals per day (35 and 57 participants, respectively). In contrast, participants who did not report nutritional knowledge were more likely to consume two meals per day (117 participants), while 90 participants consumed three meals per day and one participant reported another meal-frequency category. These findings suggest that meal frequency may differ according to nutritional awareness.
The findings reinforce the view that nutritional knowledge may influence food-related behaviours, particularly meal frequency. Participants with greater nutritional awareness appeared more likely to report structured meal patterns. These findings are comparable with previous evidence. Rathi et al. (2017) reported that healthier eating patterns were related to nutrition literacy, while Wardle et al. (2000) observed that greater nutrition knowledge was associated with healthier food choices. Similarly, Spronk et al. (2014), in a systematic review, demonstrated that nutrition knowledge was associated with dietary intake and diet quality.
DISCUSSION
The present study contributes to understanding lifestyle behaviours, nutritional awareness and self-care practices among women with PCOS in the Sub-Himalayan region. The descriptive statistics revealed an important pattern: participants reported limited knowledge of physical activity guidelines but engaged in several forms of exercise, including fieldwork, jogging, aerobic exercise and yoga. This reflects a possible knowledge-practice gap, where reported activity occurs despite limited understanding of recommended activity levels. Vaara et al. (2019) found that awareness of physical activity guidelines was limited, and Piercy et al. (2018) suggested that lack of awareness of activity dosage may contribute to poor compliance with exercise recommendations.
Beverage-consumption findings showed relatively high intake of energy drinks, coffee and carbonated drinks, which may be relevant to metabolic risk. These findings are consistent with reviews linking sugar-sweetened beverages with obesity, insulin resistance and cardiovascular risk (Hu, 2013; Malik et al., 2010). Although participants showed moderate awareness of nutrition and healthy lifestyle practices, gaps were observed in glucose monitoring and knowledge of meal intervals. This pattern is consistent with literature indicating that low nutritional literacy may be associated with less stable dietary patterns (Spronk et al., 2014; Wardle et al., 2000).
Meal frequency emerged as an important variable. The chi-square test showed a statistically significant association between nutritional awareness and daily meal-consumption patterns (χ² = 9.161, p = 0.010). Participants with nutritional awareness were more likely to report structured meal patterns, which is consistent with the relevance of meal timing and frequency for maintaining metabolic stability (St-Onge et al., 2017). This finding is also supported by evidence that nutrition literacy is associated with healthier dietary behaviours (Rathi et al., 2017).
Stress and sleep-related findings also require attention. Participants reported moderate stress levels, but reasons for stress varied substantially, indicating heterogeneity in psychosocial circumstances. Sleep findings indicated irregular patterns and variable awareness of healthy sleep duration, which aligns with broader sleep-health literature (Hirshkowitz et al., 2015). Frequent eating outside the home also indicates a possible concern for dietary quality, as international evidence has linked eating away from home with poorer diet quality and unfavourable health outcomes (Adams et al., 2015; Du et al., 2021; Gesteiro et al., 2022).
Overall, the results suggest that lifestyle practices and nutritional awareness may influence PCOS-related self-care behaviours. Although active behaviours were common, dietary patterns, especially frequent intake of sweetened or carbonated beverages and eating outside the home, may require focused counselling. The association between nutritional awareness and meal frequency further supports the need for educational interventions to address knowledge-practice gaps.
CONCLUSION
The present study highlights the uneven pattern of lifestyle behaviour and self-awareness practices among women with PCOS in the Sub-Himalayan region. Participants reported regular engagement in several physical activities, including yoga asanas, jogging, aerobic exercise, slow walking, moderate walking and fieldwork; however, their conceptual knowledge of physical activity remained limited. Nutritional awareness and knowledge of a healthy lifestyle were moderate, while gaps were observed in glucose monitoring, meal-interval knowledge and awareness of sleep patterns. The findings also showed frequent consumption of coffee, energy drinks and carbonated drinks, as well as frequent eating outside the home, which may require focused health education within future intervention programmes. The statistically significant association between nutritional awareness and daily meal-consumption patterns indicates that awareness may be linked with more structured eating practices. These findings suggest that educational strategies should not only provide information but also support the practical adoption of self-care behaviours. Region-specific counselling on nutrition, physical activity, sleep hygiene, stress management and routine health monitoring may be useful for women with PCOS. Overall, the study provides descriptive evidence that can inform community-based lifestyle education and self-awareness programmes in the Sub-Himalayan context, while avoiding conclusions beyond the observed data and study design.
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