


Predictors of Quality of Life, Reproductive Health and nutritional status among migratory women workers in sugarcane harvesting: A study from Karnataka, India.
Abstract:
Sugarcane harvesting workers, particularly migratory women, constitute a highly vulnerable population exposed to strenuous physical labour, seasonal migration, poor living conditions, and limited access to healthcare services, all of which adversely affect their overall health and well-being. The present study was undertaken to assess the quality of life, reproductive health, and nutritional status of migratory women workers engaged in sugarcane harvesting. A total of 220 respondents aged between 20–50 years were selected from Bagalkot and Belagavi districts of Karnataka using a purposive random sampling method. Data were collected through a self-structured questionnaire. Standardized tools were used for assessment, including WHO (1997) scale for quality of life, Hasan (2002) scale for reproductive health, WHO BMI classification for nutritional status, and Aggarwal et al. (2005) scale for socio-economic status. The results revealed that the majority (78.20%) of the respondents had moderate quality of life, while 21.40 per cent had poor quality of life and only one respondent reported good quality of life. With regard to reproductive health, more than half (60.50%) of the respondents had poor reproductive health, whereas 39.50 per cent had average reproductive health and none had high reproductive health status. In terms of nutritional status, nearly half (46.80%) of the respondents were underweight, 50.00 per cent had normal weight, and only 3.20 per cent were overweight, indicating the prevalence of undernutrition among the study population. Further regression analysis showed that individual, familial, and maternal health characteristics significantly influenced quality of life, reproductive health, and nutritional status, explaining up to 22 per cent, 37 per cent, and 22 per cent of variation, respectively.
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Introduction: 
Migratory women workers engaged in sugarcane harvesting constitute a significant segment of the informal agricultural labour force in India. Every year, a large number of women migrate seasonally from economically weaker regions to work in sugarcane fields under challenging and often exploitative conditions. These women are exposed to strenuous physical labour, long working hours, inadequate housing, poor sanitation, and limited access to healthcare services, which collectively affect their overall well-being. Despite their crucial contribution to the agricultural economy, their health and living conditions remain largely neglected (Deshingkar and Akter, 2009; Srivastava, 2020).
The quality of life, reproductive health, and nutritional status of these women are influenced by a complex interplay of multiple factors. Individual characteristics such as age, education, food habits, and duration of migration play an important role in shaping their health outcomes (Aryal et al., 2019). In addition, familial factors including family size, type of family, number of children, and socio-economic status further determine their access to resources and healthcare (Li et al., 2019). Maternal health factors such as age at marriage, age at first pregnancy, spacing between children, and breastfeeding practices also have a significant impact, particularly on reproductive health and nutritional status (International Institute for Population Sciences [IIPS] & ICF, 2021). Understanding the predicting factors of health outcomes among migratory women workers is essential for developing targeted interventions and policies. Identifying these determinants helps in addressing the root causes of poor health, improving living and working conditions, and promoting overall well-being (Lu et al., 2022). Therefore, the present study focuses on analyzing the key predictors influencing the quality of life, reproductive health, and nutritional status of migratory women workers in sugarcane harvesting (Jaleel & Chattopadhyay, 2022).
The focus of this manuscript on migratory women workers in sugarcane harvesting in Karnataka, India, who suffer extreme vulnerabilities in the course of their labour, makes it of significant importance. The multidimensional focus of the investigation-reproductive health, quality of life, and nutritional status—constitutes a significant contribution to the literature. The manuscript deals with a significant and under-studied group of population, migrant women workers who harvest sugarcane, who are prone to various socio-economic and health risks (Zhu et al., 2013). The work can be relevant to the scientific community because it evaluates the quality of life, reproductive health, and nutritional status in parallel with the help of a predictor-based analytical framework. The study has practical implications on how to implement specific health and nutrition programs among seasonal migrant agricultural workers.

Methodology:
The population for the study consisted of migratory women workers engaged in sugarcane harvesting in the Belagavi and Bagalkot districts of Karnataka State. These districts were purposively selected as they represent major sugarcane-producing regions that attract large numbers of seasonal migrant laborers from different parts of the state and neighboring regions. The target population included women who migrated temporarily with their families to work in sugarcane fields during the harvesting season.
For the purpose of this study, purposive sampling method was employed to select the respondents. This method was chosen because it allowed the researcher to intentionally select participants who met specific criteria relevant to the study objectives. 

Sample: 
The sample size was determined based on the availability of workers and feasibility of data collection. Finally, a total of 220 sugarcane harvesting migratory women were selected from different sugarcane harvesting sites in Belagavi and Bagalkot districts
Tools used:
Self-structured schedule: A self-structured schedule was used to collect baseline information from the respondents. It consisted of basic demographic and personal data, including age, education, food habits, duration of migration, age at menarche, duration of menstrual flow, age at marriage, age at first pregnancy, spacing between children, incidence of stillbirth, breastfeeding practices, number of children, type of family, size of the family, occupational hazards and morbidity pattern experienced during sugarcane harvesting period. Quality of Life by WHO (1997), reproductive health scale by Hassan (2002), nutritional status was assess using BMI. And SES scale by Aggarwal et al, (2005).
Statistical methods:
The collected data were coded, tabulated, and analyzed using appropriate statistical techniques. Descriptive statistics, such as frequency and percentage, were used to describe the socio-demographic characteristics, quality of life, reproductive health, and nutritional status of the migratory women workers in sugarcane harvesting.
To identify the predicting factors influencing quality of life, reproductive health, and nutritional status, multiple regression analysis was employed. A stepwise (hierarchical) regression approach was used, where variables were entered in different models. In Model I, individual characteristics such as age, education, food habits, duration of migration, and occupational health hazards were included. In Model II, along with individual characteristics, familial variables such as number of children, type of family, family size, and socio-economic status were added. In Model III, maternal health characteristics including age at menarche, duration of menstrual flow, age at marriage, age at first pregnancy, spacing between children, and breastfeeding practices were included. The contribution of each set of variables was assessed using the coefficient of determination (R²), and the increase in explained variance across models was used to interpret the influence of different predictors on the dependent variables. Statistical significance was tested at appropriate levels to determine the strength of association.
Results and discussion:
The distribution of migratory women workers in sugarcane harvesting by demographic characteristics. The results revealed 36.80 per cent of the respondents were in the age group of 20–30 years followed by 32.70 per cent in the age group of 30–40 years and 30.50 per cent in 40–50 years. With respect to education, about 31.40 per cent had attended school for at least one year but had not completed primary education followed by 24.50 per cent who were just literate with no formal schooling, 23.20 per cent were illiterate, 19.10 per cent had completed primary education below 10th class and only 1.80 per cent had studied 10th class. None of the respondents reported having completed graduation or professional qualifications. Regarding food habits, majority (81.40%) of them were non-vegetarian, while 18.60 per cent of the respondents were eggitarian. With respect to duration of migration, about 47.70 per cent of the respondents migrated for more than 5 months followed by 31.80 per cent for 4–5 months and 20.50 per cent for less than 4 months. In terms of maternal health, 42.30 per cent of the women experienced menarche after 14 years of age, 29.10 per cent between 13–14 years and 28.60 per cent between 10–12 years. The duration of menstrual flow was 4–6 days for more than half (51.40%) of the respondents, while 31.80 per cent reported more than 6 days and 16.80 per cent reported only 1–3 days.  With regard to age at marriage, more than half (56.80%) of the respondents were married before the age of 18 years followed by 32.70 per cent between 18–20 years and 10.50 per cent after 20 years. With respect to age at pregnancy, half of the women (50.00%) experienced their first pregnancy before the age of 18 years followed by 30.90 per cent between 18–20 years and 19.10 per cent after 20 years. With respect to spacing between children, about 51.40 per cent of them reported a gap of 1–2 years and 48.60 per cent had a gap of 2–3 years, with none exceeding 3 years. With respect to still birth, around 37.70 per cent of the respondents had still births, while 62.30 per cent had normal child birth. With regard to breastfeeding, majority (68.18%) of them were regularly breastfeeding their children, while 31.82 per cent were irregular in breastfeeding. With regard to the number of children, 68.60 per cent had 1–3 children, 28.60 per cent had 4–6 children and 2.70 per cent had more than 6 children. In terms of type of family, around 52.30 per cent of respondents belonged to joint families, while 47.70 per cent lived in nuclear families. Family size varied, with 45.50 per cent reporting up to 5 members, 29.50 per cent having 5–10 members and 25.00 per cent having more than 10 members.  With respect to socio-economic status revealed that majority (60.50%) of the respondents belonged to upper-middle class and 39.50 per cent to lower-middle class. None of the respondents belonged to upper-high, high, poor and very poor classes.
Table 1. Classification of migratory women workers in sugarcane harvesting based on overall quality of life, reproductive health and nutritional status                                                                                (N=220)
	
	Classification 
	Frequency 
	Percentage 

	Quality of life 
	Poor 
	47
	21.40

	
	Moderate 
	172
	78.20

	
	Good 
	1
	0.50

	
	Total 
	220
	100.00

	Reproductive health 
	Poor 
	133
	60.50

	
	Average  
	87
	39.50

	
	High 
	-
	-

	
	Total 
	220
	100.00

	Nutritional status 
	Underweight 
	103
	46.80

	
	Normal weight 
	110
	50.00

	
	Over weight
	7
	3.20

	
	Total
	220
	100.00



Table 1. Presents classification of migratory women workers in sugarcane harvesting based on overall quality of life. The results showed that majority (78.20%) of the respondents had moderate, 21.40 per cent had poor and only one respondent reported good quality of life. These findings are in line with the study conducted by these findings are consistent with the report by the International Institute for Population Sciences (NFHS-5, 2019–21), which highlights that women belonging to economically weaker and rural migrant households often experience compromised living conditions, poor access to sanitation, and limited healthcare, all of which contribute to reduced quality of life.
Distribution of migratory women workers in sugarcane harvesting based on reproductive health. The findings showed that more than half (60.50%) of the respondents had poor, while remaining 39.50 per cent had average reproductive health. None of the respondents had high reproductive health. Likewise, Similarly, Soeiro et al. (2021) in a study on migrant women reported that poor menstrual hygiene, lack of access to healthcare, and adverse working conditions significantly contribute to reproductive health problems among migrant women workers.
 	Nutritional status of migratory women workers in sugarcane harvesting. The results revealed that nearly half (46.80%) of the respondents were underweight, while 50.00 per cent had normal weight. Only few respondents (3.20%) were found to be overweight.  A study supported by the study conducted by Khadatkar et al., (2024), on farm women in Madhya Pradesh, which reported that about 28 per cent of women were underweight while the majority (52.4%) had normal BMI, highlighting the persistence of undernutrition among women involved in agricultural labour.
Table 2. Predictor variables of quality of life among migratory women workers in sugarcane harvesting                                                                                                                                 N=220
	Predictors
	Model 1
	Model 2
	Model 3

	
	B
	SE
	M
	SE
	B
	SE

	Individual characteristics

	Age 
	-0.103
	0.227
	0.230
	0.230
	0.001
	0.018

	Education 
	0.044*
	0.172
	0.173
	0.173
	-0.104
	-1.557

	Food habit
	-1.103
	0.414
	0.382
	0.382
	0.094
	1.411

	Duration of migration
	-2.050*
	0.379
	3.040*
	0.240
	-1.0*15
	-2.660

	Occupational health hazards 
	4.029*
	0.240
	-5.051*
	0.015
	-0.012*
	-0.186

	Familial characteristics

	No of children
	
	
	0.053
	0.182
	0.063
	0.945

	Type of family
	
	
	1.069
	0.570
	0.098
	1.476

	Size of family
	
	
	-0.224
	0.201
	0.056
	0.832

	SES
	
	
	4.025*
	0.023
	1.636*
	0.000

	Maternal health characteristics

	Age at menarche
	
	
	
	
	0.007
	0.109

	Duration of menstrual  flow
	
	
	
	
	-2.105
	-10.601

	Age at  marriage
	
	
	
	
	2.107*
	0.622

	Age at pregnancy 
	
	
	
	
	-0.008*
	-0.119

	Space between children
	
	
	
	
	2.059
	1.891

	Still birth 
	
	
	
	
	1.098*
	0.491

	Successful breast feeding
	
	
	
	
	0.098
	0.476

	R square
	0.128
	0.190
	0.230

	Adjusted R square 
	0.102
	0.136
	0.222

	Standard error of the estimate 
	0.708
	0.709
	0.705

	F value
	7.573*
	10.254*
	11.321*


*Significant at 0.05 level
Table 2 represents predictor variables of quality of life among migratory women workers in sugarcane harvesting. Model I, individual characteristics (age, education, food habit, duration of migration and occupational health hazards) contributes about 10 per cent of variation. Similar findings were reported by Rao, (2021), who observed that individual factors like age, work burden, and occupational risks significantly influenced the quality of life among migrant women labourers in the sugarcane sector.
 In model II, along with individual characteristics, familial characteristics such as number of children, type of family, size of family and socio-economic status were significant predictors and contributed 13 per cent of variation to quality of life. These findings are supported by the study conducted by A study by Mohanty and Srivastava (2013) reported that low socio-economic status, larger family size and higher dependency burden were significantly associated with poor quality of life and health outcomes among women in India.
In model III, along with individual and familial characteristics, maternal health characteristics such as age at menarche, duration of menstrual flow, age at marriage, age at first pregnancy, spacing between children and breast feeding were significant predictors and contributed about 22 per cent of variation to quality of life. These findings are in line with the study by Similarly, Nguyen et al. (2019) found that closely spaced pregnancies, prolonged breastfeeding without adequate nutrition and early maternal responsibilities negatively influenced women’s physical and psychological well-being.
Table 3. Predictor variables of reproductive health among migratory women workers in sugarcane harvesting                                                                                                                            N=220
	Predictors
	Model 1
	Model 2
	Model 3

	
	B
	SE
	M
	SE
	B
	SE

	Individual characteristics 

	Age 
	-0.088
	-1.315
	-0.088
	-1.315
	-2.092
	-1.382

	Education 
	2.016*
	2.242
	0.016
	0.242
	0.028*
	0.412

	Food habit
	-0.040
	-0.595
	-0.040
	-0.595
	-0.039
	-0.575

	Duration of migration
	-0.841
	0.376
	-0.810
	-0.09
	-0.145
	-2.178

	Occupational health hazards 
	-0.027*
	-0.402
	-0.027*
	-0.402
	-0.035*
	-0.525

	Familial characteristics

	No of children
	
	
	0.019*
	0.276
	0.053
	0.182

	Type of family
	
	
	0.069
	1.026
	3.069
	0.570

	Size of family
	
	
	0.091
	2.351
	-2.234
	0.211

	SES
	
	
	0.003*
	0.008
	0.025
	0.023

	Maternal health characteristics

	Age at menarche
	
	
	
	
	0.042
	0.623

	Duration of menstrual  flow
	
	
	
	
	-4.019*
	-0.279

	Age at  marriage
	
	
	
	
	1.004*
	1.403

	Age at pregnancy 
	
	
	
	
	2.086*
	1.273

	Space between children
	
	
	
	
	-0.040
	-0.603

	Still birth 
	
	
	
	
	5.013*
	0.195

	Successful breast feeding
	
	
	
	
	0.019
	0.276

	R square
	0.252
	0.311
	0.384

	Adjusted R square 
	0.236
	0.306
	0.372

	Standard error of the estimate 
	0.346
	0.342
	 0.308

	F value
	5.011*
	7.011*
	9.057*


*Significant at 0.05 level

Table 3 presents predictor variables of reproductive health among migratory women workers in sugarcane harvesting. In model I, individual characteristics such as age, education, food habits, duration of migration and occupational health hazards were significant predictors and contributed about 23 per cent of variation to reproductive health. Similar findings were reported by Singh et al. (2022), who found that individual and work-related factors significantly influenced reproductive morbidities among migrant women sugarcane workers.
 In model II, along with individual characteristics, familial characteristics such as number of children, type of family, size of family and socio-economic status were significant predictors and contributed about 30 per cent of variation to reproductive health. These findings are supported by Deshpand, (2018), who highlighted that socio-economic deprivation and family responsibilities significantly affect the health status of migrant women workers.
 In model III, along with individual and familial characteristics, maternal health characteristics such as age at menarche, duration of menstrual flow, age at marriage, age at first pregnancy, spacing between children and breast feeding were significant predictors and contributed about 37 per cent variation to reproductive health. These results are in line with the findings of Nguyen et al.  (2019), who reported that reproductive health issues among sugarcane workers were strongly associated with early maternal responsibilities and lack of reproductive care.
Table 4. Predictor variables of nutritional status among migratory women workers in sugarcane harvesting                                                                                                                          N=220
	Predictors
	Model 1
	Model 2
	Model 3

	
	B
	SE
	M
	SE
	B
	SE

	Individual characteristics 

	Age 
	0.009*
	0.187
	0.004*
	0.190
	0.006*
	0.191

	Education 
	-0.029*
	0.142
	-0.057*
	0.146
	-0.059*
	0.148

	Food habit
	0.087
	0.395
	0.162
	0.402
	0.156
	0.412

	Duration of migration
	-2.314*
	0.195
	-3.420*
	0.214
	-0.405
	0.217

	Occupational health hazards 
	1.202*
	0.347
	1.254*
	0.350
	0.309
	0.358

	Familial characteristics

	No of children
	
	
	-0.036*
	0.187
	0.035*
	0.365

	Type of family
	
	
	1.475
	1.230
	0.294
	0.601

	Size of family
	
	
	-0.037*
	0.117
	-0.210
	0.412

	SES
	
	
	-4.251*
	0.331
	3.005*
	0.022

	Maternal health characteristics

	Age at menarche
	
	
	
	
	-0.042*
	0.189

	Duration of menstrual flow 
	
	
	
	
	0.475
	0.232

	Age at  marriage
	
	
	
	
	-5.044*
	0.119

	Age at pregnancy 
	
	
	
	
	-7.222*
	0.344

	Space between children
	
	
	
	
	1.148
	0.315

	Still birth 
	
	
	
	
	0.654*
	0.876

	Successful breast feeding
	
	
	
	
	-2.116
	0.317

	R square
	0.130
	0.195
	0.271

	Adjusted R square 
	-0.110
	-0.188
	-0.223

	Standard error of the estimate 
	0.244
	0.243
	0.239

	F value
	9.579*
	4.848*
	0.666*


*Significant at 0.05 level
Table 4 denotes the predictor variables of nutritional status among migratory women workers in sugarcane harvesting. In model I, individual characteristics such as age, education, food habit, duration of migration and occupational health hazards were significant predictors and contributed about 11 per cent of variation to nutritional status. 
 In model II, along with individual characteristics, familial characteristics such as number of children, type of family, size of family and socio-economic status were significant predictors and contributed about 18 per cent of variation to reproductive health. 
In model III, along with individual and familial characteristics, maternal health characteristics such as age at menarche, duration of menstruation flow, age at marriage, age at first pregnancy, spacing between children and breast feeding were significant predictors and contributed about 22 per cent of variation to nutritional status. These findings are supported by Rahman M. (2017) in the study maternal depletion and nutritional status of women in low-income settings, which emphasized that repeated childbearing and poor maternal care are strongly associated with undernutrition among women.
 Conclusion:
The study concludes that migratory women workers in sugarcane harvesting face multiple and interrelated health challenges, including compromised quality of life, poor reproductive health, and inadequate nutritional status. These issues are deeply rooted in socio-economic deprivation, occupational hazards, gender inequality, and limited access to basic health and welfare services. The findings emphasize that health outcomes of these women are not determined by a single factor but are the result of a complex interaction between individual characteristics, family conditions, and maternal health factors. Therefore, there is a critical need for integrated and multi-sectoral interventions that focus on improving working and living conditions, strengthening access to reproductive and maternal healthcare, promoting nutrition education and supplementation programmes, and enhancing socio-economic empowerment. Addressing these concerns through policy support, community-based programmes, and targeted health services can significantly improve the overall well-being and quality of life of migratory women workers in the sugarcane sector.
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