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Abstract

Maintaining a good dietary intake and adequate nutritional status to ensure food security is a major challenge for
the garment factory workers in Bangladesh. This study was carried out using a cross-sectional survey. To
determine the nutritional status of the female garment factory workers’, anthropometric measurements as
calculating height, weight, body mass index (BMI), waist and hip circumference were conducted. Using a
validated semi-quantitative food frequency questionnaire, the dietary intake patterns of female garment factory
workers were assessed. In the cereal group, dried rice (0.18(SD 0.38), P=0.005) was preferred most by
food-insecure participants. A significant mean intake of lentil (1.43(SD 0.49), P=0.020) was observed by
food-secure female garment factory workers. A higher percentage was noticed in the occurrence of obese (94.4),
and unhealthy waist circumference (69.4) among food-insecure female garment factory workers. Children
studying in the family (adjusted b= -0.20, 95% CI, (-0.35, -0.04), P=0.013) was significantly associated with a
decline in BMI of contributors in the study. Age (adjusted b= 0.30, 95%CI (0.15, 0.44), P=<0.001) and physical
function (adjusted b= -0.05, 95% CI (-0.11, -0.003), P=0.04) were significantly associated with the increase or
decrease in waist circumference of women garment factory workers. Anthropometric measurements (weight,
body mass index, waist circumference) of female garment factory workers should be checked regularly.
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1. Introduction

For being in good health and increasing working capacity of women, adequate nutrition is important for them as
well as for their offspring’s health (Branca, Piwoz, Schultink & Sullivan, 2015). Poor nutrition is associated with
numerous poor health related outcome such as impaired cognition, reduced work capacity and impaired immune
responses, leading to lowered resistance to infections (Black et al., 2013).

The garment industry in Bangladesh is the main export division and main source of foreign exchange for last 25
years. This industry provides job opportunity to around 4 million workers, most of whom are women (Emran,
Kyriacou and Rogan, 2019). The highest and minimum salary division for garment workers are respectively 107
USD and 156 USD in Vietnam, 180 USD and 321 USD in the Philippines, 116 USD and 125 USD in Pakistan,
104 USD and 266 USD in Indonesia, 155 USD and 321 USD in China (http://shenglufashion2016.com).
According to Bangladesh Ministry of Labour and Employment (2013), the current salary grades for garment
workers in Bangladesh ranged between Tk. 5300 (68.46 US dollar) and Tk. 13000 (165.48 US dollar) on a
monthly basis (1 US dollar = 78.48 Taka). Female garment factory workers are the key wokers but their low
payments make their life vulnerable. It also created malnutrition alongwith different health related problems. It
was found that 43.33% were underweight (BMI<18.5 kg/m?) and 53.67% had different medical issues (Hasnain
et al., 2014). Majority of garment workers are adolscent girls, from 18-35 years old. Among them 41% were
stunned, 17% were wasted with high anemia levels. The main reasons behind nutritional anaemia in Bangladeshi
garment workers are inadequte dietary intake of energy, protein and micronutrients (Akter, S. 2019). The earlier
researchers found persistent low wages leads to excessive work and overtime which ultimately trapped into
poverty and poor well being. It also results intake of inadequate food and poor health which affects their
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nutritional status. In earlier studies, the association of income with their food security and the link of food
security with their dietary intake pattern and nutritional status was not investigated. But this study tries to assess
the food security situation of female garment factory workers with their dietary intake pattern and nutritional
situation.The objectives of the study was, therefore, to assess the dietary intake pattern and nutritional status of
female garment factory workers as food secure or insecure group. How different socio-economic and
socio-demographic variables affect their nutritional status were also studied. In this study, it has estimated that
2122 kcal/day (Poverty line | means recommended intake eqauls 2122 kcal/capita/day) is the minimum energy
requirement for food secure people (Nahar et al, 2013).

2. Methodology
2.1 Study Design and Time

A cross-sectional study was conducted in this survey. The data collection took a total of seven months, within the
period between February, 2014 and August, 2014.

2.2 Study Area

The study was carried out in Dhaka and Gazipur in Bangladesh. These two cities are the major cities for the
garment industries.

2.3 Sample Size

A single proportion formula was applied to figure the sample size for food insecure women garment factory
workers: (1.96/A)* P(1-P). The prevalence of food insecurity was 85.2 percent among the food insecure mothers
in palm-plantation households, Negeri Sembilan, Malaysia (Mohamadpour, Sharif & Keysami, 2012).

Ten events per variable is a widely adopted minimal criterion for performing binary logistic regression (Moons
et al., 2015). The required sample size was calculated for logistic regression analysis was 451.

The estimated sample size was calculated for the linear regression analysis was 154 based on the criterion on
N=10k (Tabachnick & Fidell, 2019).

Due to the limitation of time and resources, the researcher limited her sample size to 434.

The present research used the records of garment factories located in Dhaka and Gazipur. Records were collected
from BGMEA office, Dhaka. Non-probability sampling was used in selection of garment factories (Lucas, 2014).
Three sections namely the finishing, quality control and sewing were purposively selected as these were the most
female concentrated sectors. Twenty-two respondents from every sector were selected using the convenience
sampling (Sauders, Lewis & Thornhill, 2012).

2.4 Instrument

Measuring dietary intake pattern of food secure and insecure female garment factory workers, a validated
semi-quantitative food frequency questionnaire was used. The FFQ was in English and it consisted of nine
common food groups such as cereal, lentil, meat item, fish, egg, potato, vegetable, fruit and dairy product. The
questionnaire was developed by Chen and his team (Chen, Ahsan, Parvez & Howe, 2004). Adding some other
food items, researcher pilot tested the questionnaire by herself. Most items were originated from Bangladesh,
and the added items were biscuits in the cereal category, chicken and liver in the meat items category, all fish
items and papaya in the fruit items category. The participants were reminded to consume their foods with their
usual frequency of eating and drinking. The amount supplied for all the foodstuffs were requested, also as
mentioned in the food frequency questionnaire.

Female garment factory workers’ nutritional status were measured with anthropometric measurements. The
measurements were done by measuring weight, height, body mass index, waist and hip circumference.

Apart from that, the basic characteristics of the respondents were also collected. The participants were asked
about the socio-demographic and socio-economic status such as age, educational qualification, possessing
physical assets, salary, bonus received, allowance for accommodation, medical allowance, compensation for
work injury etc. Data on their working conditions such as working hours including overtime hours, getting
casual leave, maternity leave, sick leave, enjoying public holidays, job satisfaction, experience of harassment,
application of labour law, facilities of labour union etc. were also asked to the participants.

2.5 Data Collection

The total female workers in selected garment factories were 38,602. A total of 434 female garment factory
workers aged 19-40 years were interviewed. Pregnant or breastfeeding female workers or workers who had
health problems were excluded.
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Prior to the data gathering, the tools were endorsed by the University Human Ethics Committee from University
Sains Malaysia. Recruited by convenience sampling, the process of the research was explained to the participants,
and the consent forms were also obtained.

Measuring dietary intake pattern of women garment factory workers, the participants were asked to recall about
recipes and methods of cooking. Locally used plates, cups and spoons were shown to the respondents to define
the portion sizes during the interview. Each food item intake recorded in this FFQ was coded as no intake of
specific food item once a day=0, food item intake once a day=1, twice a day=2, three times a day =3.

In anthropometric measurements, height was measured using the combined height-weight scale TZ-160 (China).
Body mass index was calculated from the measured body weight (kg) and height (m?) (Nowak-Szczepanska,
Gomula & Koziel, 2019). The World Health Organization STEPwise protocol for measurement was used: waist
circumference was calculated around the midpoint between the lower margin of the last palpable rib and the top
of the iliac crest (World Health Organization, 2011).

2.6 Statistical Analysis

The collected data from this study were analyzed using Statistical Package for Social Sciences (SPSS) version
22.0. Descriptive statistics were used to check the missing data. Basic characteristics of respondents with
anthropometric measurements and data collected through food frequency questionnaire were tested for normality.
As the distributions of all variables were normal, parametric tests were performed. To describe the basic
socio-demographic characteristics with their working condition, mean and frequency of the variables were
calculated. Independent t-test was applied to distinguish the mean frequency of dietary intake of food secure and
insecure female garment factory workers. To find out the association of nutritional status with food insecurity of
women garment factory workers, chi-square analysis were performed. Linear regression was performed to assess
for the significant associated factors correlated with body mass index and waist circumference (Dependent
variable). Screening by simple linear regression, independent variables (p<0.25) were included in the multiple
linear regression. Independent variables included were age, household size, number of children studying, good
job satisfaction and physical function.

2.7 Ethical Approval

The study was approved by the Human Ethics Committee, University Sains Malaysia (USMKK/PPP/JEPem
[265.3.(9)], and the Human Ethics Committee of the Faculty of Agricultural Economics and Rural Sociology,
Bangladesh Agricultural University.

3. Results

A total number of 434 female garment factory workers participated in the study. The mean age of the participants
was 29.32(SD 5.42) years. A majority (48.2 percent) of the participants were educated up to primary level while
42.6 and 9.2 percent of the respondents received education up to secondary and a higher level respectively. The
mean household size was 4.77 (SD 0.85) person. Following the patriarchal family structure in Bangladesh, most
participants’ households in this study were male-headed (82.7 percent). Only 17.3 percent families were headed
by mothers after the death of their husbands or divorced.

The income level of the workers ranged from Tk. 5400 (US dollar 68.81)-Tk. 13908 (US dollar 177.21) per
month depending on the grade. The total income included basic income, overtime salary, allowances and bonuses
(1 US dollar = 78.48 Taka). A total of 62.4 percent of the participants had agriculture land in their own villages.
The lands were cultivated by their family members. They got minimal support by getting crops and cereals from
agriculture farming. Most female workers (95 percent) took part in overtime work. A total of 58.5 percent female
garment factory workers were satisfied with their jobs while 41.5 percent workers were impartial (in the middle
between satisfaction and dissatisfaction). The socio-demographic characteristics and working condition of
women garment factory workers are presented in Table 1.
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Table 1. Socio-demographic characteristics of female garment factory workers with their working condition

(n=434)

Variable n (%) Mean(SD)

Age (Y) 29.32(5.42)
19-23 69(15.9)

24-28 141(32.5)
29-33 119(27.4)
34-38 79(18.2)
>38 26(6.0)

Education level

Primary (I-V) 209(48.2)
Secondary (VI-1X) 185(42.6)
Higher secondary (X-XII1) 40(9.2)
Household size 4.77(0.85)
3-4 162(37.3)
5-6 265(61.1)
>7 7(1.6)

Head of household
Husband 359(82.7)

Respondent 75(17.3)

Agriculture farming
No 163(37.6)

Yes 271(62.4)

Women’s total income (Tk.) 8502.57(1258.90)
Tk.5000-Tk.7999 146(33.6)
Tk.8000-Tk.10999 267(61.5)
Tk.11000-Tk.13999 21(4.8)

Working Condition

Job satisfaction

Neutral 180(41.5)

Good 254(58.5)
Doing overtime

No 22(5.1)

Yes 412(94.9)

1 US dollar = 78.48 taka

In Table 2, the significant mean intake was higher for food insecure women in the consumption of dried rice
(0.18(SD 0.38), P=0.005) than food secure females. Food secure participants used more lentil in their daily
serving (1.43(SD 0.49) than insecure ones (1.30(SD 0.46), P=0.020). A higher mean intake was observed for the
consumption of beef among the food insecure adults (0.23(SD 0.42) servings per day). Chicken was consumed
more by secure food participants. The mean intake was lower for fish items for food secure participants. No
significant difference in the mean intake of chicken eggs between these two groups was observed.
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Table 2. Frequency of dietary intake of cereal, potato, lentil, meat, fish and egg between food secure and insecure
group (n=434)

Food group Foodsecure mean(SD) Foodinsecure mean(SD) P-value
Cereals
Steamed rice 2.87(0.34) 2.88(0.33) 0.791
Puffed rice 0.12(0.33) 0.16(0.37) 0.268
Dried rice 0.08(0.28) 0.18(0.38) 0.005*
Ruti 0.43(0.50) 0.43(0.50) 0.903
Potato 0.79(0.98) 0.98(1.00) 0.067
Lentil 1.43(0.49) 1.30(0.46) 0.020*
Meat items
Beef 0.16(0.37) 0.23(0.42) 0.107
Chicken 0.31(0.46) 0.26(0.44) 0.290
Fish items
Yellowtail Mullet  0.20(0.40) 0.21(0.40) 0.937
Olive Barb 0.18(0.38) 0.26(0.44) 0.066
Pangus 0.24(0.44) 0.19(0.39) 0.277
Tilapia 0.19(0.39) 0.23(0.42) 0.325
Hen egg 0.38(0.48) 0.39(0.48) 0.789

The nutritional status of the female garment factory workers in food secure and insecure categories is described

in Table 3. Following the BMI classification for Asian people, higher percentage was observed in the obese (94.4)
category followed by normal (72.6) and underweight (68.6) group among the food insecure participants (Garvey,

Mechanick & Brett, 2016). Similarly, 69.4 percent of food insecure women were at risk of waist circumference

(=88 cm.) and 30.6 percent were in the normal range (<88 cm.)

Table 3. Nutritional status of food secure and insecure women garment factory workers (n=434)

Variables Food secure (%) (n=122) Food insecure (%) (n=312) P-value
BMI classification (Asian)
Underweight (<17.5) 9.8(31.4) 25.2(68.6)
Normal (17.5-22.9) 73.9(27.4) 189.1(72.6) 0.12
Overweight (23-27.9) 33.2(32.2) 84.4(67.8)
Obese(>28) 5.1(5.6) 12.9(94.4)
WOC classification (for women)
Normal (<88 cm) 74.2(26.5) 189.8(73.5) 0.21
At risk (=88 cm) 47.8(30.6) 122.2(69.4)

In Table 4, based on simple linear regression, the factors that were significantly associated with BMI were age
(P=<0.001), household size (P=0.094), number of children studying (P=0.049), good job satisfaction (P=0.021)
and physical function (P=0.002) (P<0.25). The results from the multiple linear regression showed a significant
and negative relationship between the BMI and the number of children studying, with adjusted b= -0.20, 95% ClI,
(-0.35, -0.04), P=0.013. One unit increase in the number of children who were still studying would decrease the
BMI of the female garment factory workers by 0.20 units. (P<0.05).

Table 4. Simple linear and multiple linear regression of factors associated with body mass index among female
garment factory workers (n=434)

Variable Simple Linear Regression Multiple Linear Regression

b (95% CI) P-value Adjusted b (95% CI) tstatistics P-value
Age 0.09(0.04,0.15) <0.001 - - -
Household size -0.29(-0.64,0.05)  0.094 - - -
No. of children studying 0.32(0.001, 0.64)  0.049 -0.20(-0.35, -0.04) -2.50 0.013
Good job satisfaction 0.70(0.10, 1.30) 0.021 - - -
Physical function -0.03 (-0.05, -0.01)  0.002 - - -

In Table 5, based on the univariate analysis, independent variables that were significantly associated (P<0.25)
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with the waist circumference of the respondents were age (P=<0.001), household size (P=0.026) and physical
function (P=0.003). After conducting the multiple linear regression, a significant relationship was found between
the waist circumference with age, with adjusted b= 0.30, 95%CI (0.15, 0.44), P=<0.001. One year increase in the
age of the participants would increase their waist circumference by 0.30 units. A significant relationship was also
found between waist circumference and physical function of the respondents, with the adjusted b=-0.05, 95% CI
(-0.11, -0.003), P=0.04. One score increase in physical function scale of the participants would decrease their
waist circumference by 0.05 units.

Table 5. Simple linear and multiple linear regression of factors associated with waist circumference among
female garment factory workers (n=434)

Variable Simple Linear Regression Multiple Linear Regression
b (95% CI) P-value Adjusted b (95% CI) tstatistics P-value
Age 0.36(0.21,0.50) <0.001 0.30(0.15, 0.44) 4.0 <0.001
Household size -1.06(-2.00, -0.12) 0.026 - - -
Physical function -0.08(-0.14, -0.03) 0.003 -0.05(-0.11, -0.003) -2.06 0.04
4. Discussion

Cereals are categorized as calorie foods, and food insecure respondents appeared to prefer them more.
Significantly higher intake of dried rice was observed among food insecure female garment factory workers.
Dharma et al., (2013) found that low-income individuals tend to buy low cost, more calorie dense foods. Their
diets were based on energy-dense foods tend to be high in processed staples as refined grains. Significant mean
intake of lentil was higher for food secure female garment factory workers as noticed in this study. Usually, poor
people in Bangladesh consume lentil almost daily as a protein-rich food alternative to meat or fish. Arsenault et
al., (2013) found that 64 percent of female in rural areas of Bangladesh consumed lentil once a day in their
regular dietary intake. Most of the food insecure female workers chose beef and fish as their preferred items for
their dietary intake was found in this study. Taste preference was considered in intake of these foods. Otherwise,
Beef and fish were served in the canteen of the investigated garment factories twice or more in a week. Food
insecure workers consumed the foods in the canteen. They did not eat chicken regularly in their daily dietary
intake. They took beef/ fish as main protein item which was served in the canteen. So, their mean intake was
higher in consumption of beef and fish. Food secure workers preferred chicken in their regular dietary intake
compared beef or fish. So, their mean intake was higher for consumption of chicken.

A high proportion of obese (BMI >28 kg/m?) and at risk waist circumference (>88cm) were marked among food
insecure female garment factory workers. Highlighting the danger of obesity for food insecure female may
correspond to the direct outcome of their diet. Food insecure households have to limit their purchase of a variety
of food for consumption. It results in the consumption of high energy but low-cost foods. Similar findings were
found by Gooding, Walls & Richmond (2012) that food insecure women had a BMI that was on average 0.9
kg/m? units higher than women who were food secure.

Number of children studying in the school was significantly associated for decrease in respondents’ BMI.
Raising a number of children who are still studying forces the workers to earn more and do extra overtime hours.
The extra physical activity reduced BMI. Female who moved a lot in their daily physical activities, reduced their
BMI in the range of 0.24-0.28 points (Sarma et al., 2014).

Age was found as a significant associated factor for the increase in waist circumference of the female garment
factory workers. Waist increases as one became older and it affected both male and female (Stevens, Katz &
Huxley, 2010). Increasing age was associated with higher overweight and obesity risk among both rural and
urban Bangladeshi women residents (Chowdury, Adnan & Hasan, 2018). Increasing physical function was found
as a significant associated factor for decreasing waist circumference of the female garment factory workers.
Studies (Golubic et al., 2015; May et al., 2010; Hamer et al., 2013) found that sensible and forceful bodily
actions had an alliance with the lessening in waist circumference.

5. Conclusion

A significant difference was observed between food secure and insecure female garment factory workers in
intake of dried rice and lentil. Assessing the nutritional status of food secure and insecure female garment factory
workers, it was found that 94.4 percent food insecure participants fall in the category of obese class (>28 kg/m?)
while the percentage was only 5.6 percent for food secure participants. The percentage difference of food secure
and insecure participants for at risk (=88 cm) waist circumference classification was also very high (30.6% for



http://jfr.ccsenet.org Journal of Food Research \ol. 9, No. 3; 2020

food secure; 69.4% for food insecure). The number of children studying in a family was significantly and
negatively associated with decreasing BMI of female garment factory workers. With multiple linear regression,
age and physical function were found significantly associated with enlarge or reduce waist circumference. The
factory authority can start regular weight/BMI/waist circumference checking especially for female workers
(Roberto et al., 2014).
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