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Abstract
Aim of the Study: The present study aimed to determine the risk of prehypertension and hypertension and its association with
certain occupational, sociodemographic and lifestyle determinants. Material and Methods: A descriptive study was conducted
among 180 female cotton mill workers in the production sector of two cotton spinning mills in Central Travancore, Kerala. A
questionnaire was framed to elicit information regarding occupational, sociodemographic and lifestyle variables. Blood pressure
readings and anthropometric measurements like body height and weight were recorded. Results: The prevalence of prehypertension
and hypertension among the workers were found to be 30% and 7.22% respectively. It was observed that age and body mass index
were statistically significant with prehypertension and hypertension (p<0.05) compared to the number of years of employment
in the mills, education, annual family income and physical activity which were not statistically significant. Pearson’s correlation
test revealed that age and body mass index were positively correlated with mean blood pressure. Conclusion: The present study
observed a higher percentage of prehypertension among the workers. This stresses on the importance of early identification and
control of more modifiable risk factors in the prevention and treatment of prehypertension and hypertension.
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1. Introduction
A blue-collar worker is a skilled or unskilled person who
performs manual labour1. A systematic review done between
1990 to 2015 found that there are emerging health problems
especially among blue-collar women workers involved in the
production and manufacturing sector. One of the observations
was that the studies on the prevalence of health problems
among blue-collar women are less when compared to that
of blue-collar men2. Therefore, more studies on the health
problems of blue-collar women workers need to be conducted.
In India, secondary industries like cotton mills which convert
raw unprocessed cotton to processed cotton employ a large
number of blue-collar women. The work-family balance
of women may compound many ailments including the
development of many non-communicable diseases including
hypertension.
Recent publications on mean blood pressure and its
associated factors among cotton mill workers are scarce.
A study that was done to determine the prevalence of
hypertension among 400 cotton mill workers estimated a rate
of over 38% and 22.3% as prehypertensive and hypertensive.
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The prevalence of hypertension in the study was on par with
that of the general Indian population which is 21%. However,
the study included a heterogeneous group from all workers
of the cotton mill industry from the production sector, office
and maintenance; both males and females; with and without
consumption of alcohol, smoking and tobacco3. Studies need
to be conducted to determine the mean blood pressure and
the prevalence of hypertension along with its associated factors
exclusively among female cotton mill workers.
According to a study done among the multi-ethnic
Asian population, it was found that age, gender, educational
level, employment and family income are factors that affect
blood pressure4. The number of years of employment among
industrial workers is also another determinant that contributes
to mean blood pressure due to the occupational irritants, noise
and stress in the work environment5. The common lifestyle
determinants of health are food choices, physical activity,
healthy body weight, tobacco, smoking, alcohol consumption
and drug use6. These are also identified as the risk factors of
hypertension among the workers of the cotton mill industry7.
All of these sociodemographic, lifestyle and occupational
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factors are important in determining the mean blood pressure
among workers of the cotton mill industry.
The present study aimed to determine the risk of
prehypertension and hypertension among female cotton mill
workers in the production sector of the cotton mill industry.
The objective was to determine the mean blood pressure and its
relationship with sociodemographic, lifestyle and occupational
determinants among the workers.

2. Materials and Methods
A descriptive study design was conducted in February 2020
among 180 female cotton mill workers in the production sector
of two cotton spinning mills located in Central Travancore of
the Kerala state in India. All female cotton mill workers aged
between 20 to 60 years in the production sector of the cotton
mill were included in the study based on the willingness to
participate. All men were excluded from the study. The study
protocol was approved by the Institutional Ethics Committee of
the Department of Home Science, Women’s Christian College,
Chennai before the data collection and informed consent was
obtained. The tools involved in the data collection are given
below.

2.1 Questionnaire
A questionnaire was framed to assess the occupational,
sociodemographic and lifestyle determinants of blood
pressure. Occupational details included the number of years
of employment in the cotton mill industry. Sociodemographic
details like age, education level and family income were elicited
from the questionnaire. Lifestyle characteristics like physical
activity, consumption of alcohol, smoking and tobacco
usage were included. This was followed by the assessment of
anthropometric measurements like body height and body
weight.

2.2 Body Height and Weight
Body height was measured using a stadiometer (measured in
m2) and body weight (measured in kg) was assessed using a
portable weighing machine. Body mass index was calculated as
weight (in kg) divided by height (in m2). According to World
Health Organization (2004) body mass index classification for
Asians, the cut-off points for underweight, normal, overweight
and obese individuals are less than 18.5 kg/m2, 18.5 to ≥
24.99 kg/m2, ≥ 25 to 29.99 kg/m2 and ≥30 kg/m2 respectively.
Underweight individuals can be classified into severe thinness
(<16 kg/m2), moderate thinness (16 to 16.99 kg/m2) and mild
thinness (17 to 18.49 kg/m2). Individuals with body mass index
between 25 to 29.99 kg/m2 were classified as pre-obese. Body
mass indexes between 30 to 34.99, 35 to 39.99 and ≥40 kg/m2

were classified under obese class 1, 2 and 3 respectively8. The
mean body height and weight were also calculated from all the
study participants.

2.3 Mean Blood Pressure
Blood pressure was monitored using a digital wrist blood
pressure monitor (OMRON HEM 608) which is a validated
instrument for monitoring blood pressure9. The blood pressure
was recorded on the right arm of each study participant and
an average of three recordings was taken after the individual
had rested for 5 minutes. The first two readings were taken 1
minute apart. A total of three recordings were taken and mean
blood pressure was calculated10. Based on the mean blood
pressure readings, the study participants were classified into
normal, prehypertensive and hypertensive groups according
to the JNC-7 criteria (7th Joint National Committee on
Prevention, Detection, Evaluation and Treatment of High
Blood Pressure)11. The classification based on JNC-7 criteria is
represented in Table 1.

2.4 Statistical Analysis
Statistical tests like mean, standard deviation and chi-square
test were calculated using excel 2010. Descriptive statistics that
involved frequencies and percentages were also represented.

3. Results
3.1 Number of Years of Employment in The
Cotton Mills
A recent study indicated that oxidative stress and inflammation
are common among cotton mill workers which makes them
more susceptible to developing non-communicable diseases
including hypertension12. The number of years of employment
in the cotton mill industry between 1 to 10 years, 11 to 20 years
and 21 to 30 years were 58.88%, 40% and 1.11% respectively.
Duration of exposure to cotton dust is equivalent to the
number of years of employment in the industry. In the present
Table 1. Classification of blood pressure according to
JNC-7 criteria
JNC-7 criteria for
blood pressure

Systolic/Diastolic blood pressure
readings (mm Hg)

Normal

<120/80

Prehypertension

120-139/80-89

Hypertension

≥140/90
140-159/90-99 (Stage 1)
160-179/100-109 and ≥ 180/110
(Stage 2)
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study, the majority of the individuals had work experience
within 20 years.

3.2 Body Mass Index
The body mass index was assessed among 180 female cotton
mill workers involved in the production sector of the cotton
mill. It was found that 9 individuals (5%) came under the obese
category (≥30 kg/m2), out of which 8 individuals had class 1
obesity (30-34.99 kg/m2) and 1 individual had obesity class 3
(≥40 kg/m2). Sixty-eight (37.77%) individuals were overweight
or pre-obese (≥ 25.00-29.99 kg/m2). Ninety (50%) individuals
were having normal BMI (18.50-24.99 kg/m2). Twelve (6.66%)
individuals were underweight (<18.50 kg/m2), out of which
4 individuals had mild thinness, 6 individuals had moderate
thinness and 1 individual had severe thinness.

3.3 Mean Blood Pressure of Cotton Mill
Workers
An average of the three blood pressure readings was recorded
among the study participants to estimate the mean blood pressure
using OMRON HEM 608. Out of the 180 female cotton mill
workers, 113 individuals (62.77%) had normal blood pressure,
54 (30%) individuals were prehypertensive and 13 (7.22%)
individuals were hypertensive. Among the 13 hypertensive
individuals, 8 individuals had stage 1 hypertension and 5
individuals had stage 2 hypertension. The mean systolic blood
pressure was found to be 117.67±3.17 mmHg and the mean
diastolic blood pressure was found to be 75.84±2.71 mm Hg.

3.4 Age
In the present study, the mean age of the study participants was
39.16±6.19 years. Several studies indicate a positive correlation
between age and hypertension. Some of the reasons behind
hypertension are oxidative stress, inflammation and endothelial
dysfunction associated with aging13. In a study done among
16,000 adults in three cities of South Asia, 26.8 % of hypertension
was found among 52% of women whose mean age was 40 years14.

3.5 Educational Qualification and Annual
Family Income
In the present study, 49.99% had completed primary school,
42.22% had completed high school, 7.22% had completed
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secondary school and 0.55% had completed undergraduate
program. There was no individual without any formal schooling.
According to the policy scheme ‘Pradhan Mantri Awas Yojana’
in 2015 (Ministry of Housing and Urban Poverty Alleviation,
Government of India)15, all the study participants came under
the economically weaker section. A recent study observed
that there was little or no correlation between individuals
with higher educational qualifications and hypertension16.
The same study also observed that a higher socioeconomic
position is positively correlated with hypertension. This means
that educational qualification and annual family income are
not significant determinants of mean blood pressure in the
present study.

3.6 Lifestyle Habits Like Smoking, Alcohol
Consumption and Tobacco Usage
None of the individuals had lifestyle habits like smoking,
alcohol consumption and tobacco usage which are significant
risk factors for hypertension17.

3.7 Physical Activity
The cotton mill industry is one of the largest labour-intensive
sectors in Kerala with workers involved in the conversion
of unprocessed cotton to processed yarn by operating
sophisticated machines. Such blue-collar workers are physically
active at their workplaces than during their leisure time18.
In the present study, only a lesser portion of the individuals
(15.55%) did physical activity regularly. A major proportion of
the individuals (84.44%) did not do any physical activity due
to lack of time.

3.8 Statistical Analysis
The relationship between sociodemographic, lifestyle
and occupational determinants of prehypertension and
hypertension using chi-square test is represented in table
2 and 3. The association of age and body mass index with
prehypertension and hypertension was found to be statistically
significant. Positive correlation of age with systolic and
diastolic blood pressures were observed (r=0.368 and r=0.276,
significant at p<0.01). Positive correlation of body mass index
with systolic and diastolic blood pressures were observed
(r=0.272 and r=0.289, significant at p value <0.01).
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Table 2.

Sociodemographic determinants of prehypertension and hypertension

Risk factors
Age (in years)

Body Mass Index
(kg/m2)

Educational
qualification

Family income

Particulars

Prehypertension

Hypertension

Chi-Square

p value

20-30

4

0

26.16

0.0019**

31-40

21

3

41-50

25

10

51-60

4

0
21.09

0.012**

2.55

0.63NS

4.13

0.65NS

<18.5

0

0

18.5-24.9

2

1

25-29.9

13

5

≥30

39

7

Primary school

28

9

High school

21

3

Higher secondary
school/college

5

1

Rs 20,000-Rs Rs
40,000

30

9

Rs 41,000-Rs 60,000

12

3

Rs 61,000-Rs 80,000

5

1

Greater than Rs
80,000

7

0

** represents statistically significant at p<0.05
NS
represents not significant

Table 3.

Lifestyle and occupational determinants of prehypertension and hypertension

Risk factors

Particulars

Prehypertension

Hypertension

Chi-Square

p value

Physical activity

Yes

9

1

0.674

0.879NS

No

45

12

Years of employment
in the cotton mill
industry

1-10

27

9

4.343

0.630NS

11-20

27

4

21-30

0

0

NS

represents not significant

4. Discussion
The overall prevalence of hypertension among South Asians
is 30.7 per cent according to the 2011 census population in
India19. A previous study reported 38% prehypertensive and
22.3% hypertensive individuals in the cotton mill industry in
Kannur of Kerala state20. This was a largely heterogeneous group
involving both genders, irrespective of lifestyle characteristics.
The present study which involved only females, reported only
7.22% hypertensive individuals. Even though the per cent of
hypertension was less, a higher proportion of 30 per cent were
prehypertensive. The individuals with prehypertensive systolic
and diastolic blood pressures (130-139/80-89 mm Hg) are at
twice the risk of developing hypertension that those with lower
values of blood pressure21.

The prehypertension rate in the present study was found
to be significantly higher than that of hypertension. Among
sociodemographic, lifestyle and occupational determinants,
the main determinants of prehypertension and hypertension
in the present study were found to be age and body mass index
which was statistically significant with mean blood pressure
at p<0.05. Other determinants like educational qualification,
annual family income, physical activity and years of
employment in the cotton mill industry were not statistically
significant (represented in table 2 and 3).
The mean age in the present study was similar to that of a
recent large-scale survey which reported that 52% of women
have a mean age of 40 years14. In a study done among 179 female
textile workers in Puducherry between 21 to 40 years, it was
found that 39.1% were pre-obese and 12.8% were obese22. The
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present study estimated a lower per cent of obese individuals
(6.66%). However, a greater per cent (38.8%) was observed to
be in the overweight criteria.
The present study indicated that the sociodemographic
factors like educational qualification and annual family
income were not statistically significant determinants of
prehypertension and hypertension. Regular physical activity
was done only by 15.55% of the individuals. Physical activity
was also statistically insignificant with prehypertension and
hypertension. In the present study, majority of the individuals
(98.88%) had work experience within 20 years. The number
of years of experience in the cotton mill also did not show
statistical significance.
The limitation of the present study was that it did not
involve more occupational determinants (like occupational
stress, noise) and dietary factors that could be associated
with hypertension. A recent systemic review to determine the
prevalence of hypertension and its risk factors among cotton
mill workers in low and middle-income countries indicated
that excessive salt intake, too little potassium in the diet, stress
and other chronic conditions like kidney disease, diabetes and
sleep apnea are also potential risk factors for hypertension7.
The mean blood pressure of individuals in prehypertensive
groups can be modified by controlling the mean blood pressure
through proper dietary practices. Identification of potential
dietary risk factors among cotton mill workers and controlling
them through proper dietary practices can be the direction for
future research.

2.

3.

4.

5.

6.

7.

8.

5. Conclusion
The present study observed a higher percentage of
prehypertensive individuals who have a greater risk of
becoming hypertensive in the future. Age and body mass
index was observed to be significant factors associated with
prehypertension and hypertension. It is important to identify
more risk factors to control and prevent the risk of developing
hypertension.
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