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ABSTRACT

In Bangladesh women play a vital role in the country’s economic development.
Women are involved in agriculture and shrimp sector to support themselves and their
family as well. Questionnaire survey was conducted among the 600 women working
in agriculture and shrimp sectors, which comprises 450 agriculture and 150 fisheries
households. Among the agricultural households, 346 households were selected from
general population and 104 households were recruited from tribal population. The
study also recruited 173 agricultural households, 52 tribal households and 75 shrimp
households who were non-employed (control) women. Study included employee and
non-employee (control) women from Chittagong, Mymensingh, Bandarban, Dinajpur,
Khulna and Bagerhat districts. Socio-economic characteristics analysis of the general
women in agriculture revealed that medium household size (61.9% employed and
57.8% non-employed), primary education level (employed 51.4% and non-employed
49.1%), maried (employed 93.6% and non-employed 91.3%), Muslim (employed
70.5% and non-employed 66.5%), own house (employed 78.0% and non-employed
60.1%) and Polli biddyut (employed 69.9% and non-employed 68.2%) were most
dominants among the employed and non-employed (control), respectively where
household size was significant (P<0.05). Among the tribal women (employed and
non-employed), socio-economic parameters expressed that medium household size
(employed 52.0% and non-employed 59.6%), primary education (employed 49.0%
and non-employed 48.1%), mamied (employed 98.1% and non-employed 98.1%),
Christian (employed 51.9% and non-employed 44.2%), own house (employed 90.4%
and non-employed 80.8%) occupied highest percentage, respectively. Kupi or
Hurricane was highest among employee (44.2%) while Polli electricity was highest
(38.5%) among the non-employed tribal women. Socio-economic background
analysis of the women in shrimp sector showed that medium household size
(employed 46% and non-employed 65.3%), primary education level (employed
63.3% and non-employed 48%), marmied (employed 79.3% and non-employed
97.3%), Muslim (employed 97.3% and non-employed 100%) drinking tube-well water
(employed 93.3 % and non-employed 70.7%) and Polli electric facility (employed
77.3% and non-employed 84%) was dominant in both cases. Average household
income (BDT) and expenditure (BDT) of the women in agriculture (general) was
11532 and 8926, respectively of the employed and 9686 and 7848, respectively of
the non-employed (control) women. In the tribal women monthly average household
nmmondm«mmawmanmmmmuzwm

m«mmm«mmmmmasnmmssmmmm)man
the non-employee (9088 Tk and 7208 Tk, respectively). The research revealed that
average household and respondent income of the employee was higher than the
non-employed women. The research found that completed all the courses of
vaccination coverage among the employed and the non-employed (control) women in
agriculture (general) was 77.1% and 72.6% while among tribal women was 60.9%
and 51%, respectively. Highest (90.4%) and lowest (52%) percentage of vaccination
coverage found among the employee and non-employee women in shrimp sector,
respectively. Significant hygienic condition at general women home for cooking,
eating and others were more or less similar among the employee and the control.
Maintenance of hygiene at home for cooking, eating and others were mostly
coincided among the employee and the non-employed tribal women workers.
Maintaining hygienic condition was observed better in women working in shrimp
industry. Body mass index (BMI) of the general women indicated that 22%

women and 42.8% controlled women were suffering from malnutrition. BMI result of
the tribal women indicated that highest 14.4% and 19.2% employee and the non-
employed (control) women were underweight, respectively where shrimp sector

Xi
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expressed that 18% employee and 8% controlled women were malnourished. Breast
feeding, Tetanus toxoid coverage during pregnancy, taking of iron tablet, normal
delivery process, birth difficulties and vaccination knowledge percentage were above
90% among the employee and non-employee. In shrimp sector, matemal health and
breast feeding result was more or less similar in both groups except Tetanus Toxoid
coverage (63.9% of employee but 28% of non-employee completed full dose).
Colostrums feeding knowledge percentage was highest in tribal controlied women
(92.3%) and lowest among controlied shrimp women (76.0%). In all three cases
employed women found more knowledgeable than controlled women. In agricultural
sector (general) moderate anemia found highest on the basis of hemoglobin (Hb)
among the employee (35.8%) while in controlled women it was severe (51.4%). Most
of the tribal women also were found moderate anemic and the percentage were
64.4% and 42.3%, respectively for the employee and non-employee (control).
Anemia was mild (36.7%) among the employee and severe anemic (66.7%) among
the controlled women in shrimp sector. Serum ferritin, zinc, iron and copper level
among the employed and the non-employed in agriculture, tribal and shrimp sector
was significant (p<0.05) except iron level in the employed and non-employed women
in agriculture (p>0.05). The study revealed positive relationship between hemoglobin
(Hb) level and serum ferritin level that is the higher the Hb level the higher the serum
ferritin level, Significant (P<0.05) food security result found that 31.5% employee and
17.3% control women in agriculture are food secured. In tribal the result was 24%
and 15.4%, respectively (P<0.05). In shrimp sector, food security was higher among
employed women (40%) than the control women (12%). The study indicates that the
employed women in agriculture, tribal and shrimp women are in better condition than
the non-employed women. The study suggests involving women in the sectors.

xii
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INTRODUCTION



INTRODUCTION

1.1 Women employment in Bangladesh

In Asia it is well established that women inhabiting in the countryside play an
important role in agricultural industry which has been underestimated yet in
formulating policies for development of the sector. Women play significant role
mostly in post-harvest processing activities. Traditionally, women are actively
involved in post-harvest processing activities. In Bangladesh, women
involvement in field crop production i.e. rice farming in plain lands and hilly
areas has been increased. The country's second contributor only to agriculture
in the overall economoy i.e. fisheries sector involves women in the different
nodes of the value chain with varying degrees of intensity (Williams et al.,
2001).

In Bangladesh, participation of women in rice and other crops farming has
been increasing day by day. Women are engaged in rice planting, fertilizing,
harvesting, collecting, husking. In fact, rice husking is fully conducted by
women labors at household everywhere in Bangladesh. At commercial level
some, man are engaged as day laborer beside women in rice mill and rice
drying yards. Many families are depending on basic income of the female
member and the number is in an increasing trend (Rahman et al., 2016).
According to the International Labour Organization’s (ILO) flagship report titled
“World Employment and Social Outlook: Trends 2018," Bangladesh had seen a
35% increase in women employment, from 2008 to 2017 reached upto 18.1
million. On the contray male employment had seen an 11% increase and
reached upto 45.7 million. Basically, industrial sector encouraged and involved
high number of female labors particularly the apparel industry and service
sector. Women get good salary in cities by working in industries. However,
highest number of women are still employed in agricultural sector
approximately 10.9 million. Approximately 45.6% of the total number of women
in Bangladesh are directly and indierectly involved with agricultural farming
activities (Agricultural Diary, 2012). Unfortunately, huge discrimination
between male-female employment ratios are still practicing and the maximum
share of employed women are being working in agricultural sector (ILO, 2017).

Tribal and ethnic communities are living along with Bengalis in Chittagong Hill
Tracts (CHT) and other areas in Bangladesh. These ethnic communities have
distinct cultural identities. Since the independence of Bangladesh, the government



of the People’s Republic of Bangladesh has been implementing various development
projects for improving the sociceconomic status of the ethnic people in the region,
Development projects include safe drinking water supply, aquaculture development,
medicare services development, agricultural infrastructure construction and
development, enhancement of tourism industry, poverty removal, women's
institutionalization and overall livelihood improvement of the ethnic communities in
the region (MoCHTA, 2015). The tribal communities are mostly dependent on
agricultural sector, for example 80% ftribal in plain lands are dependent on
agnicultural farming (MoHFW, 2017). Tribal people also get additional economic
benefit by selling of fruits, firewood, timber, bamboo, vegetables, poultry and dairy
milk that contribute in total family income (Miah and Islam, 2007).

in recent years, rapid expansion of shrimp farming has been reported, particularly in
south eastemn coastal areas. This the industry has provided huge employment
opportunities for the female labors in various points of the value chain (Ahmed et al.,
2001). The shrimp industry is the second largest export industry and major fisheries
foreign exchange eamer. About 3% of of the total export eaming approximately 400
millions of foreign currency yearly come through this industry, thus contributing
3.78% in GDP. According to BFFEA (2010) there are 88 registered shrimp
processing plants in the country. Additionally, there are more than 60 plants located
in the country. Shrimp processing plants capacity was estimated 3,00,000 MT/year
aithough the plants are only producing 14-16% of the total volume can supply.
However, 3.5 million people under 600,000 households are dependent on the
income through working in the sector (BFFEA, 2010). Bangladesh exports 39709 MT
frozen shrimp in 2016-17 fiscal year and earn BDT 3682.26 crore (DoF, 2018).

The shrimp processing case began with a discussion on the roles performed in the
factory. For instance, 80% of the daily labors in shrimp-processing plants are female
labors (Neate, 2018). Generally this women perform skinning, grading, washing,
labors are responsible for loading and unloading packages from trucks and freezers.
Female labors work on permanent basis are involved in counting packages, display
on the belt and load packages inside the cartons (Choudhury et al., 2017),

1.2 Women empowerment and nutrition

Women empowerement has been witnessed a sharp increasing awareness of the
need to empower women in last thirty years, through measures o increase social,
economic and political equity, and broader access to fundamental human rights,
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improvements in nutrition, basic health and education. In addition to awareness of
the subordinate status of women, the gender concept has come as an overarching
socio-cultural variable, seen in realtion to other factors, such as race, class, age and
ethnicity (Ali-Reza, 2005). Women’s participation is being still considered as a real
problem in a very few number of countries, despite worldwide evidence of the low
levels of female participation in social, educational, economic and political spheres.
In reality no country in the globe has achieved gender equality aithough the countries
are advanced, achived gender equity as measured by comparable decision-making
power, equal scope for education and development, and equal participation and
status in all sectors of human endeavor (Lopez-Claros and Zahidi, 2005).

Over the last few decades, rapid process of transformation was observed in the
research field of the agro-food globalization and other export-oriented industries as
well which had affected work and gender relationships in various ways (Busch and
Bain, 2004; Daviron and Gibbon 2002; Bair and Peters, 2006). Although the
transformation had created new scope for women to enter in new world of paid
employment, income, gain independence and participate more actively in the society,
it has also created new challenges because much of this employment is informal,
with poor working conditions and a lack of labor rights, and has to be carried out in
addition to household and family responsibilities (Islam, 2008). In Asia, for example,
mechanization packages introduced as part of imgation schemes provoked changes
in the organization of farm work, often replacing female labor with male labor. As a
result, women's key role in achieving food security through food crop production and
selection has often been bypassed. Neglecting women as agricultural producers and
resource managers hinders the attainment of food security goals (Satyavathi et al.,
2010).

The nutritional and health status of women is of great concem in the contemporary
world, because the multiple roles played by women give rise to serious health and
nutritional problems. The lackings between levels of under nutrition in male and
female vary from region to region and from nation to nation. Women generally have
unique nutritional requirements, and in some cases may need more nutrients than
men. Women in some societies are traditionally given less food than men since men
are perceived to have heavier workloads (Agugo et al., 2017).

1.3 Gender equality and women empowerment

Gender equity and women's empowerment is the key to achieve all the sustainable
development goals (SDG). Despite progress, gender inequality continues to hold
4



women and girls back and deprive them of basic rights and opportunities. Among
SDG, gender equity and women empowerment is goal number 5. Where as in
millennium development goals (MDG), gender equity and women empowerment
stands in number 3 as described promote gender equality in all levels of education
and empower women. A gender is not synonymous with women, nor sits a zero-sum
game implying loss for men; rather, it refers to both women and men, and to their
status relative to each other. Gender equality refers to that stage of human social
development at which “the rights, responsibilities and opportunities of individuals will
not be determined by the fact of being born male or female,” in other words, a stage
when both men and women realize their full potential (Lopez-Claros and Zahidi,
2005). While the concept of “equality” is intuitively easy to understand,
‘empowerment” is a broad concept that is used differently by various writers,
depending on the context or circumstance. For example, the Organization for
Economic Co-operation and Development's (OECD) Social Institutions and Gender
Index (SIGI) is a measure of gender equality which focuses upon five legal and social
institutions and is used to rank countries (Alkire ef al., 2013).

Gender equality and women's empowerment is an important development priority,
which was highlighted by its inclusion in the Millennium Development Goals (MDGs).
Policy interventions that improve women's status and reduce gender inequalities are
expected to improve women's and children’s well-being, owing to women's important
role in childcare and household food preparation in many societies. Smith ef al
(2003) find that women with higher status relative to men have greater control over
household resources, fewer time constraints, better access to information and health
services, and better mental health, self-confidence, and higher self-esteem. Women
with greater status have better nutritional status, are better cared for themselves, and
provide higher quality care to their children. In many societies, women aiso play an
important role in agriculture, although this role has tended to be unrecognized or
incorrectly measured (Malapit and Quisumbing, 2015).

There is argument that the motivations for closing the gender gap are not mutually
exclusive: rather, they reinforce each other. Closing the gender gap in assets
allowing women to own and control productive assets both increases their
productivity and increases self-esteem. A woman who s empowered to make
dedcisions regarding what to plant and what (and how many) inputs to apply on her
plot will be more productive in agriculture. This means women empowerment has
positive impacts on agriculture and family income. However, the importance of
relations between women and men, as well as the differential roles, resources, and
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responsibilities of women and men of different ages, ethnicity, and social class need
fo be kept in mind in bot analysis and programming (Quisumbing et al., 2014).

1.4 Women’s empowerment: In context of developing countries

Determinants, indicators and outcome of women empowerment (Figure 1.1) are very
important for understanding women empowerment in developing countries (Shama
and Sanchita, 2017). It is a commonplace that women's work in developing countries
is underrepresented in labor force statistics. Survey and census data consistently
under count and underestimate female labor force participation despite women's
significant role in domestic tasks as well as their contribution to the survival of
peasant households and the national economy. Needless to say, the labor market is
not well developed in many developing countries, For instance, many rural women in
Bangladesh make kantha (traditional quilts), pankha (hand-made fans), madur
(mats), and jhuri (bamboo baskets) and exchange them for cash or kind within the
village community or with others who need them. These products, therefore, have
definite exchange value, but they are rarely reported as productive or economic in
census reports. Other productive activities (e.g., jute processing, production of guror
molasses from sugarcane) that women perform in rural Bangladesh have both use
and exchange or market value; however, they are again rarely acknowledged in
national census and survey data (Zaman, 1995).
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Figure 1.1 Women empowerment determinants, indicators and outcomes a5 described by
(Shama and Sanchita, 2017)

1.5 Agriculture and women’s empowerment

Women have played and continue to play a vital role in every sphere of agricultural
activity. Aggregate agricultural growth has been documented to bring
disproportionate gains to the poorest in the developing world (Kilic ef al, 2014).
Operations that involve less physical labor and more drudgery, such as weeding, are
left to women, and women undertake these tasks in addition to their primary function
as housekeepers and home makers. Women in Bangladesh spent an average of
3.1 hours per day on agricultural work while men spent 5.1 hours (Zaman,
1995). For an economically viable and ecologically sustainable agriculture, the
involvement of women in the process of modemization of farming practices is a must
(Satyavathi et al., 2010).

Women tend to be “invisible” in the agricultural sector in Bangladesh, owing to the
assumption that women are not involved in agricultural production because of cultural
nomms that value female seclusion and undervalue female labour (Kabeer 1994,
Rahman 2000; Sraboni et al, 2014). Although female agricultural labour has a
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significant contribution to productivity and technical efficiency (Rahman, 2010),
gender biases exist in the labour market remunerative employment of labour remains
skewed in favour of men (Zaman, 1995). Women'’s ability to generate income in the
agricultural sector is severely constrained by their limited control and ownership of
productive physical and human capital. Bangladeshi women are disadvantaged
relative to men with respect to assets brought to marmiage (Quisumbing and
Maluccio, 2003), productive assets such as land, livestock and agricultural machinery
(Quisumbing et al., 2013), and human capital. Ahmed et al. (2007) show that lack of
education in aduit women in Bangladesh is strongly correlated with extreme poverty:
80 per cent of adult women with no education live below half a dollar a day.

Agriculture has direct links to nutrition in that it provides a source of food and
nutrients and a broad-based source of income, as well as directly influencing food
prices. Arimond ef al. (2010) have identified five pathways through which agricultural
interventions can affect nutrition: increased food for own consumption, increased
income, reductions in market prices, shifts in preferences, and shifts in control of
resources within households. Gender roles have a substantial influence across all
five pathways, particularly in relation to increased food availability and increased
income. Thus, another possible pathway through which agricultural development
could improve heaith and nutrition outcomes is by considering gender roles and
gender equity in agriculture (Meinzen-Dick ef al, 2012). Gillespie ef al. (2012)
highlight the role of the gender division of labor in agriculture, which influences the
amount of time women have to take care of themselves and young children; the infra-
household allocation of food, which affects women's nutritional status with its
intergenerational effects on nutrition outcomes; and women's power in decision
making, which influences whether gains in income transiate into nutritional
improvements (Malapit et al., 2013). In developed countries, agriculture is managed
by a small number of manpower because it is mechanized. Although opportunities
and work may change, women continue to eam a substantial portion of the family
income. They continue to dominate food processing industries, backyard livestock,
and vegetable production (Satyavathi et al., 2010).

Women's empowerment in agriculture is considered as a determinant of food and
nufrition security is rooted in a body of empirical evidence that demonstrates the
ways in which women are essential to improvements in household agricultural
households do not act in a unitary manner when making decisions or allocating
resources. This means that men and women within households do not always have
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the same preferences nor pool their resources. The non-pooling of agricultural
resources within the household creates a gender gap in control of agricultural inputs,
which has important implications for productivity (Malapit, 2013). Several empirical
studies have found that redistributing inputs between men and women in the
household has the potential to increase productivity (Peterman et al., 2014, Kilic et
al., 2015). There also is a link between women's control of resources and allocation
of resources to food, although most empirical studies supporting this claim come
from Africa south of the Sahara. Doss (2006) showed that in Ghana, women's share
of assets, particularly farmland, significantly increases food expenditure budget
shares. In Bangladesh, greater empowerment of women, also measured using the
WEAI, has been found to increase per adult-equivalent calorie availability and dietary
diversity (Sraboni ef al., 2014).

1.6 Women empowerment in agriculture: Bangladesh context

Bangladesh is an agricultural country. Its economy is based on agriculture and
related activities like fisheries, livestock rearing, and forestry. Agriculture is the single
largest producing sector of the economy of the country's Gross Domestic Product
accounting nearly 36% of GDP (BBS, 2011). It employs around 45 percent of the
total labor force and 85% peoples are involved in this sector.






Pisle 1.2 General women working In agriculture field in Dinajpur
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Figure 1.2 Women empowerment in agriculture (Source, MoA)

In Bangladesh, about half of the total population is female and a majority of them, 80
percent live in rural areas. Among the rural women, about 43% are involved in the
agricultural sector and they constitute 42% of the total labor force of our country
(BBS, 2011). Most of the rural women have little opportunity to participate in intra-
household, socio-economic and political decision-making processes as well as very
limited interaction with people outside of the home (MOWCA, 2011).

Plate 1.3Women working in rice drying yards
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1.7 Tribal people and agriculture

Tribal communities in Bangladesh are known for their distinct culture, belief system,
and customs influence what food is consumed during pregnancy and given to
newbom and children. The socio-economic needs, health-seeking behavior,
perception of family planning, practices affecting nutritional intake and aspirations
vary from one triballethnic community to another. Bangladesh is a densely populated
country of South East Asia that has a rich tribal presence. There are about 58 tribes
living in different parts of the country. Bangladesh has 1.2 million tribal people, which
is just above 1 percent of the total population (Mullah et al., 2007). Tribal women are
less educated compared to their male counterparts as well as compared to national
figure of 32.4% as per the 1991 Census. Literacy level among various tribal/ethnic
communities is also uneven. From the program point of view diversity of tribal/ethnic
community in a geographically contiguous area introduces another challenge. It
would not be uncommon to find in one mouza if one finds four different tribal/ethnic
communities speaking four different languages, practicing four different religions,
varying levels of development, variations in educational attainment and having their
own sets of world view (MoWCA, 2011).

Bangladesh has one of the highest mainutrition rates among women in the world.
Malnutrition has serious implication for the productivity as well as overall
development of the country. But it varies from urban to rural area or Bangle to tribal
people. Tribal people of our country enjoy less opportunity than local people
(MOWCA, 2011). In Bangladesh, there are about 45 different tribal groups spread
across the country. The proportion of the tribal population in the 64 districts varies
from less than 1 percent in majority of the districts to 56 percent in Rangamati, 48.9
percent in Khagrachari and 48 percent in Bandarban in the Chittagong Hill Tracts
(MoHFW, 2011). The tribal groups belong to different ethno-lingual communities,
profess diverse faith, have unique cultures which is different to mainstream culture
and are at varied/different levels of development (economically and educationally).
Most of them inhabit in hard to reach areas such as hilly terrains or the forest areas
where access is generally difficult. Moreover, many of these tribal groups are ailso
characterized by slow/low growth rate compared to the mainstream population. Tribal
population in Bangladesh is living in different ecosystems and depends on primitive
agricultural practices and they often face uncertainty of food supply and tend to suffer
from malnutrition (Haque et al., 2014).



Tribal peoples are indigenous peoples found to live in varied and changing contexts
and hence, no single definition can capture their diversity (MoHFW, 2017).
Bangladesh has become the dwelling place of different ethnic groups. Cultural
diversity is one of the mentionable features of this country. Ethnic people of
Bangladesh continue a distinct way of life in different places either plain or tribal area.
In Bangladesh, tribal peoples should constitute no more than between 1-2% of the
total population of Bangladesh. Although the tribal peoples are scattered all over
Bangladesh, they are overwhelmingly concentrated in several geographical pockets;
namely North-West (Rajshahi and Dinajpur), North-East (Sylhet), Central region
(Dhaka and Mymensingh), South (Barishal and Patuakhali), with the most significant
concentration in the Chittagong Hill Tracts (CHT). In North-west region (Rajshahi
division - includes Rajshahi, Naogaon, Chapainawabganj, Natore, Sirajganj, Pabna,
Joypurhat, Dinajpur, Thakurgaon, Rangpur, Bogra and Gaibandha district): major
tribal communities are: Santal, Uraon/Oraon, Munda, Mahato, Paharia, Malo, Pahan,
Rajbongshi, Rajooar, Karmakar and Teli); North-east region (Sylhet division -
includes Sylhet, Sunamganj, Habiganj and Moulvibazar districtt major tribal
communities are; Khasia, Patro, Monipuri, Garo, Tripura and tea garden
communities); Central region (Greater Mymensingh and Dhaka - includes Gazipur,
Tangail, Sherpur, Jamalpur, Netrokona, Mymensingh): major adivasi communities
are: Garo, Hajong, Koch, Banai, Rajbangshi, Dalu, Barman and Hodi; Coastal region
Chittagong, Cox’s bazar, Khuina, Satkhira): major tribal communities are Rakhhaine,
Tripura, Munda and Ranbangshi (MoHFW, 2017). In CHT the indigenous
communities are Chakma, Mamma, Tripura, Tanchangya, Mro, Lushai, Khyang,
Khumi, Chak, Pangkhua, Bawm, Santal, Rakhaine, Asam/Asamese and Gorkha
(BBS, 2009; Das, 2009; Salam and Aktar, 2014, MoHFW, 2017). The tribal
communities are mostly dependent on agricultural sector, for example 80% tribal in
plain lands are dependent on agricultural faming (MoHFW, 2017). The ethnic
households live in the Chittagong Hill Tract (CHT) region are generally very
poor, illiterate and their livelihood mostly depends on shifting cultivation and wage
eamings (Uddin ef al, 2000). Selling of firewood, bamboo, timber, fruits,
indigenous vegetables, ivestock and poultry also provide additional income for
their hvelihood (Miah and Islam, 2007). Most households have few assets
other than family labor (unskilled) and some land. Although a major share of
their income come from agriculture, but this sector is highly constrained by
limited cash and modemn technology for higher production (Chowdhury et al., 2004).
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Steep slopes, low soil fertility, low moisture-holding capacity are also the
major constraints of agriculture development in the CHT region (Brammer, 1997).

Most of the ethnic people in the CHTs were not secured throughout the year in
relation to food availability. The harvests are often damaged by extreme weather
conditions and pests (rats, boars efc). Excessive rains and flooding during the
monsoon often results in localized crop losses and it was predicted that the ongoing
rat infestation would result in further reductions in harvests and seed stocks, and in
some cases had already led to 85% reduction in yield of the annual harvest.
Depending on the severity of the food shortages, households adopt a range of coping
strategies. Spending may be diverted from education, clothing and medicines
towards food purchases. Family members engage in day labour for wages in towns
and Jhum field, with labourers eaming approximately USD 1.7/day. The households
changed their eating pattems, taken smaller meals less regularly, and moved from
nutritious foods such as rice, to less nutritious forest foods, some of which are unfit
for consumption. The sales of livestock and borrowing from various sometimes
exploitive sources support househoids during particularly poor harvest years. Dutta
(2000) indicated that, 77.25% ethnic households were food unsecured.

Plate 1.4 Tribal women in Dinajpur district



Plate 1.5 Triba! women in Bandorbon district
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1.8 Shrimp industry in Bangladesh and women empowerment

Bangladesh has achieved remarkable progress in the fisheries sector since its
independence in 1971. Fisheries sector have been playing a very significant role and
deserve potential for future development in the agrarian economy of Bangladesh. At
present the fisheries sector in Bangladesh represents as one of the most productive
and dynamic sectors in the country. This sector plays a significant role in
employment, nutrition, and foreign exchange eamings in the economy of
Bangladesh. About 1.25 million peoples are directly involved in fisheries sector in
Bangladesh (Saiful, 2013). Bangladesh is one of the world's leading fish producing
countries with a total production of 4134434 MT in the financial year 2016-17 (DoF,
2018). This sector contributes 3.61% to the national GDP and almost one-fourth
(24.41%) to the agricultural GDP (DoF, 2018). In recent years, this sector performs
the highest GDP growth rate in comparison to other agricultural sectors (crop,
livestock and forestry). Besides, Bangladesh is now sufficient in fish production. The
growth rate of this sector over the last 10 years is almost steady and encouraging,
varying from 4.76% to 7.32% with an average 5.61 percent. The country's export
eamings from this sector are 1.51% in 2016-17. it provides about 60% of the animal
protein intake and more than 11% of the total population of the country is directly or
indirectly involved in this sector for their livelihoods (DoF, 2018).
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Plate 1.6 Women in shrimg processing plant



Bangladesh’s fish production system has undergone drastic changes mostly for local
absorption of fish, technological improvement, people’'s purchasing power and
continuous declining of wiki sources changes the country’s aquaculture scenario.
The changes in the shrimp-prawn based seafood production are due to high
international market prices and global demand for shrimp, particularly from the USA,
Japan and Europe (Ahmed, 2013). This shrimp and prawn production system has
developed through a long period of time, where the majority of shrimp farming area
was converted from a single rice cropland (Islam ef al., 2014). This introduction will
describe the evolution of the export-oriented shrimp production system, the curmrent
post-harvest characteristics of this system, then explain how this drastic shift towards
an export-orientated product has been criticized in the literature for threatening local
food securities. This paper will then provide an evidenced-based rebuttal, showing
how export-oriented shrimp culture is actually supporting local food security.

In recent years shrimp aquacuiture has expanded rapidly in coastal Bangladesh. It
has also made its way in inland areas suitable for fresh water prawn cultivation. As a
result, shrimp farming has become the second most economically important activity
after rice production in rural Bangladesh. All these changes in the primary industry
sector have been due mainly to the highly favorable ecological conditions for
exportable shrimp farming, increased costs of shrimping, effects of govemment
priority and various resultant policies for the shrimp industry, significant increase in
the application of modern technology, and highly encouraging intemational market
signals both in terms of price and demands (Hamid and Alauddin. 1998).

Shrimp production in the coastal areas (Khulna, Satkhira, Bagerhat and Cox's Bazar
districts) has led to the change of the total landscape. It has been created a huge
employment opportunity for the people of our country. The direct labor force
employed in the shrimp sector is over about 500,000 in our country of where more
than half of the labors are women (Halim, 2004).Women in the shrimp production
mainly get work as wage laborers, building the embankments around prawn ponds,
maintaining service roads and weeding in the shrimp fields. Women do various types
of work related to shrimp production like collecting shrimp fry, preparing gher as day
laborers, clearing the aquatic culture and working in the processing plant (Mehra and
Rojas, 2007). It is mostly the poor women who are working in the shrimp sector.
Workers who work in shrimp industry, suffer from various diseases such as colds,
severe muscle strain, back pain, irritation of the eye, diarrhea, and other stomach
related diseases, and cuts and bruises (Halim, 2004).

19



Plate 1.7 Wemen in "
Mwmmhmnnpmm =

20



1.9 Nutritional status

Nutritional status and dietary nutrient intakes of any population are the outcomes of
their living standards, academic and practical education; economic and demographic
status. The socio-economic variables directly or indirectly influence nutritional status
of the community members by impacting their food consumption pattern and other
activities. Income, education and occupation are indirectly influences nutritional
status of any population. Nutrition knowiedge influence right kind and quality of food
consumption which is related to good nutritional status. Medical and scientific study
of the measurements and size of the human body is known as anthropometry.

In anthropometry, body mass index (BMI) is one of the best indirect methods for the
estimation of body fat and mass (Bhattacharya and Sengupta, 2018). BMI was
formerly known as the Quetelet index. It was developed by Adolphe Quetelet during
the 19™ Century. BMI is very easy to measure and calculate and is therefore the
most commonly used tol to comrelate risk of health problems with the weight at
population level. Weight and height are used for computing BMI. For example, an
adult who weighs 50 kg and whose height is 1.60 m will have a BMI of 19.53.
According to Asia-Pacific classification of BMI, 25.0 or more is overweight, while the
healthy range is 18.5 to 22.9. BMI applies to most adults 18-85 years (WHO, 2004).

1.10 Dietary intake (7 days food intake)

Dietary intake refers to the daily eating pattems of an individual, including specific
foods and calories consumed and relative quantities. Dietary intake is evaluated by
recording the types and amounts of foods consumed daily by the individual and the
health and lifestyle factors that influence eating pattemns. Inadequate dietary intake,
reasons for inadequate intake include (1) insufficient land to produce enough food to
sustain the family; (2) no refrigeration and only limited techniques for food
preservation and storage; (3) the rigidity of traditional lifestyles that determine food
types, cooking styles, and farming techniques and that obstruct change; and (4) large
families and rapid population growth that overburden existing resources. Successful
obesity treatment depends on a combination of diet modification and increased

physical activity (Ruban et al, 2019).

Dietary intake is an indirect method for measuring nutritional status of the
respondents. Knowledge of the regulation of food intake is crucial to an
understanding of body weight and obesity. Traditionally the most common dietary
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intake monitors the diet for 7 consecutive days. This time period allows for collecting
information about the diet minimizing bias related to the day of the week. It also helps
collect information about those foods eaten less often (Ortega et al., 2015).

1.11 Physical Activity
The average PAL of healthy, well-nourished adults is a major determinant of their

total energy requirement (Erichman et al., 2011). As growth does not contribute to
energy needs in adulthood, PAL can be measured or estimated from the average
24-hour TEE and BMR (i.e. PAL = TEE/BMR) (WHO, 1985). Multiplying the PAL
by the BMR gives the actual energy requirements. For example, a male with a
PAL of 1.75 and a mean BMR of 7.10 MJ/day (1 697 kcal/day) would have a
mean energy requirement of 1.75 x 7.10 = 12.42 MJ/day (2 970 kcalday)
Overall, strong evidence demonstrates that compared to less active adult men
and women, individuals who are more active:

« have lower rates of all-cause mortality, coronary heart disease, high blood
pressure, stroke, type 2 diabetes, metabolic syndrome, colon and breast
cancer, and depression;

» are likely to have less risk of a hip or vertebral fracture,

« exhibit a higher level of cardiorespiratory and muscular fitness; and

« are more likely to achieve weight maintenance, have a healthier body mass
and composition,
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1.12 Haemoglobin (Hb), serum ferritin and trace elements in women

1.12.1 Haemoglobin (Hb)

Hemoglobin is made up of four protein molecules (globulin chains) that are
connected together. The nomal adult hemogiobin (Hbg) molecule contains two
alpha-globulin chains and two beta-globulin chains. Two sub units of heam combains
with 2 alpha chains and another two sub-units of heam combains with two beta
chains. Each alpha chain contains 141 amino-acids. Each beta chain contains 146
amino-acids. WHO (2011) classified anemia status one the basis of Hb level as (<8.0
g/di) severely anemic, (8.0-10.9g/dl) moderate anemic, (<11.0-11.9 g/dl) mild anemic
and (>=12 g/dl) non anemic.

The iron contained in hemoglobin is also responsible for the red color of the blood.
Hemoglobin plays an important role in maintaining the shape of the red blood cells. In
their natural shape, red blood cells are round with narrow centers resembling a donut
without a hole in the middie. The shape of red blodd cells disrupt and obstacie their
function through blodd cells due to abnormal hameoglobin structure.

Haemoglobin concentrations are important for the diagnosis of anaemia and
assessment of severity. Low or high hemoglobin concentrations were associated with
elevated cardiovascular and all-cause mortality. Reaching and maintaining
hemogiobin concentrations within the normal range correlated with decreased
all-cause mortality (Lee et al., 2018).

1.12.2 Serrum ferritin and trace elements

Ferritin is a protein that stores iron. Ferritin is a ball shaped protein which can store
about 4500 iron atoms (Fe™) in its interior. Ferritin is a globular protein complex
consisting of 24 protein subunits and is the primary intracellular iron-storage protein,
keeping iron in a soluble and non-toxic form. Inside the sphere, iron is stored in the
Fe(lll) oxidation state. Inside the ferritin shell, iron ions form crystallites together
with phosphate and hydroxideions. The resulting particle is similar to the
mineral ferrihydrite, which is attached to the inner wall of the sphere. Up to 4500 ion
can be stored although the normal value is about 2000. Low levels of ferritin lead to
iron-deficiency anemia. In adults, low iron levels usually happen because of long-
term (chronic) blood loss. This can also happen during pregnancy or breastfeeding.
High levels of ferritin can damage joints, heart, liver, and pancreas. In women, 10 to
120 ng/mL for adult females, 18 to 39 years 12 to 263 ng/mL for females, 40 years



and older are optimum (Adam, 2008). According to WHO classification cutoff point for
ferritin is 15 pg/L L.e. <15 pg/L is below cutoff level whereas >15 pg/L is > cutoff level.

Human needs trace minerals for the body to perform essential metabolic and
physiological acti vities. Inflammation and infection cause changes of the levels of
iron (Fe), zinc (Zn) and copper (Cu) levels in the sera of human body. Acute phase of
proteins, for example ceruloplasmin are associated with these elevated levels
(Barber and Cousins, 1988). Iron in haemoglobin is found in Ferrous (Fe**) condition.
Iron is attached to the nitrogen of each pyrrole ring and to the nitrogen of iminazole
group in the associated globin, a bond is available for loose union with O; (in oxy-
haemoglobin), or CO (in carbomonoxy haemoglobin). lron cutoff point is 11 pg/L ie.
<11 pg/L is below cutoff level while >11 pg/L is above cutoff level. Zinc compound of
metabolic functions (Tudor et al., 2005). For Zn <10.1 pg/L in blood serum consider
as above cut off level and >10.1 pg/L is considered as above cut off level. Another
essential nutrient, Copper (Cu) is widely found in food and water as well. For
oxidative metabolism different metalloenzymes are required, including cytochrome
oxidase, feroxidase, amino oxidase, superoxide dismutase, ascorbic acid oxidase
and tyrosinase (Panemangalore and Bebe, 1996). iron plays a very effective role in
the oxygenation of tissues that is incorporated in the haemoglobin structure (Peralta
et al., 1999).

1.13 Food security

Food security is defined as a state in which “all people at all times have both physical
and economic access to suffident food to meet their dietary needs for a productive
and healthy life” (USAID, 1992). Food security is a growing concern in current world,
In fact, food and livelihood security is @ matter of concem for the well-being of the
socity. Adequate and sustainable access to income and other resources to
meet households daily basic needs is reffered as livelihood security (Frankenberger,
1996). In the society when all people, at all times, have physical and economic
access lo sufficient, good food which meets daily dietary needs and food
preferences for an active and healthy life we can say food security exist in the family.
Since, poor people in rural areas and in the city are involved in agriculture and
shrimp processing activities food insecurity might be common scenario among these
households. Total farm output is influenced by household size, average food price,
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faiming experience, education of the respondents, farm size, training, credit,
extension contact, etc. which impact on food security (Jamaluddin et al., 2010).
Food and nutrition technical assistance (FANTA) and its partners have identified a
set of questions that have been used in several countries and appear to distinguish
the food secure from the insecure households across different cultural contexts.
Household food insecurity access score (HFIAS) vary from 0-27 and categorized as
severely insecure, moderately food insecure, mildly food insecure and food secure.
The higher the score, the more food insecurity the household experienced. The lower
the score, the less food insecurity a household experienced (USAID, 2007). A food
secure household experiences none of the food insecurity (access) conditions, or just
experiences worry, but rarely. A mildly food insecure household worries about not
having enough food sometimes or often, and/or is unable to eat preferred foods,
and/or eats a more monotonous diet than desired and/or some foods considered
undesirable, but only rarely. A moderately food insecure household sacrifices quality
more frequently, by eating a monotonous diet or undesirable foods sometimes or
often, and/or has started to cut back on quantity by reducing the size of meais or
number of meals, rarely or sometimes. A severely food insecure household has
graduated to cutting back on meal size or number of meals often, and/or experiences
any of the three most severe conditions (running out of food, going to bed hungry, or
going a whole day and night without eating), even as infrequently as rarely (USAID,
2007).

1.14 Employment impact on agriculture, tribal and shrimp women

The economy of Bangladesh is expected to be self-sufficient (meeting domestic
demand) agriculture and shrimp is the 2™ largest export items of Bangladesh. At
present Bangladesh agriculture is largely depended on women workers, directly
through their involvement in the agricultural production and indirectly through
contributing to the family (Smith ef al, 2003). It is, therefore, aimost importance to
know the actual nutritional, socioeconomic condition and lifestyle of women workers
in this sector. Without full understanding of their conditions, the prospects of
Bangladesh agriculture may be jeopardized. However, there are gaps in literature in
understanding the employment and its impacts on socioeconomic conditions of
agricultural women workers. This study fills up the gaps in the lterature.

Women make significant contribution to the economy and agriculture. Apart their
routine household work, women are very actively involved in agricultural production
and fisheries as well as industrial production in Bangladesh. They contribute
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enormously to the national development. Women are in general responsible for most
of the agricultural work in the homestead, farm activities in the homesteads, ranging
from plantation of seed to harvesting and storing of crops, are predominately
managed by women. In case of tribal people, the women are responsible of
plantation of storing of crops that means they are involved in the whole process. The
women's role in nation developing activities, deprive them of equitable economic
opportunities, rights and access to resources. Women employment is indispensable
in improving the lifestyle quality and national development of Bangladesh.

However, their contributions often remain unattended. Even government programs
often fail to focus on women contribution to agriculture, fisheries, manufacturing
industries etc. This undermines the potential benefits from programs, especially
those related to food production, household income improvements, nutrition literacy,
poverty alleviation and population control. There is a lack of primary data on the
socioeconomic status of women and particularly on the health, nutrition and lifestyle.
By collecting and compiling large scale primary data, this study fills the information
gap and contributes to the national development.

Finally, this study makes a novel contribution to the literature by studying the socio-
economic status of tribal women in agriculture. Previous studies have examined the
core contribution of general rural women in rice production in Bangladesh (Rahman
ef al., 2016). However, there is no comprehensive study so far on tribal agricultural
women. Dearth of information also exists on women's involvement in agricultural
production and shrimp industry in Bangladesh. The study would be beneficial for the
policy makers, researchers and students to understand the current socioeconomic
status of women working and contributing in 1) agriculture, 2) tribal women involved
in agriculture sector and 3) shrimp women workers in processing plants. In this study,
we investigated the association of essential trace elements such as zinc (Zn), copper
(Cu) and iron (Fe) levels in serum of the employed and the non-employed women in
agriculture, tribal agriculture and shrimp sector women. In fact, assessing life style
pattern, housing condition, income, health, nutritional status, food security and trace
elements in women body are very much important for policy formulation. This study
covered detailed information on the above issues of the employed and non-employed
women from general agriculture, tribal agriculture and women working in shrimp
processing plants.

26



1.15 Conceptual framework and hypothesis

The study is first of its kind to investigate the women health, nutritional and food
security impacts of employment using primary data. We hypnotized that significant
impact of employment on women health, nutrition and food security, but there could
be diversity in terms of demographic characteristics and different sub-sectors, such
as general agriculture, tribal agriculture and shrimp workers. Income can directly
influence women well-being and indirectly through the improvement of income and
empowerment. The main hypothesis to be tested is:

Altemative Hypothesis (Ha). Women employment has significant and positive
impacts on women wellbeing and the impact may differ across demographic factors
and working sectors

Null Hypothesis (Ho): There is no significant impact of women employment on
women wellbeing and the impact does not differ across demographic factors and
working sectors

Women Pl Women

EnployncltL Wellbeing

4

Figure 1.3 Connectional framework of the study

Income and
Empowerment

Financial solvency and job security are supposed to ensure more income, better life
style, hygiene practice, good matemal heaith and better nutritional status than the
non-employed women in the same community. So hypothesis was as follows:

+ Employed women will have more income than the non-employed women

« Women employed in agriculture and shrimp sector have better life style than
the non- employed women

« Sanitation (personal hygiene) status are speculated to have better than the
non- employed women

» Body mass index are expected to be better in empioyed women than the non-
employed women
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1.16 Objectives of the Study
Objectives of the study are to find out the effect of the life style, health, nutrition and

food security of the employed and the non-employed (control) women in agriculture
and shrimp seclors.

Specific objectives: The spedific objectives are to
* assess the lifestyle and socio demographic characteristics of the study population

= assess the health status and health facilities enjoyed by the employed and non-
employed (control) women in agriculture (general and tribal) and shrimp sectors

= assess the nutritional status and nutrition knowledge of the employed and non-
employed women

= assess dietary food intake and physical activity level of the employed and non-
employed women

= evaluation of the food security at households level of the employed women and
non-employed women in these sectors, and

= to find out impact of employment on life style, health, nutrition and food security
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Chapter two
LITERATURE REVIEW
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LITERATURE REVIEW

Food and Agriculture Organization of the United Nations (FAQ) (2012) stated that
nutritional status of women largely depends on poverty situation and more than 50
percent of women are suffering from chronic energy deficiency in Bangladesh.
Whereas Rahman (2011) stated that not only poverty situation but also education,
employment, residence and so forth aspects are significantly determining nutritional
aspects of women in our country. Bangladesh Bureau of Statistics (BBS) (2011)
demonstrated that percentage of malnourished women is different from rural to urban
area. Rural area might have more than double malnourished women who are related
to agriculture than that of urban areas and the percentage of the malnourished
women largely vary according to their educational status. Rahman and Karim (2013)
also stated that the rate of hunger and malnutrition is high in Bangladesh where
approximately 31 percent of the rural women in Bangladesh suffer from chronic
poverty which is characterized by low food consumption, lack of access to foods and
under nutrition.

International Food Policy Research Institute (IFPRI) (2000) affirmed that the women
of our country spend a large time for cooking and household activities but they take
less amount of balanced diet as a result they suffer from malnutrition, especially
pregnant and adolescent girls. Ministry of Food and Disaster Management (MoFDM)
(2005) also described that the most vuinerable groups are women and children. The
deficiency in the intake of micronutrients including iron and vitamin is more acute,
particularly among women and children in our country. Mozdalifa (2012) blamed the
unequal distributions of wealth and social custom which is responsible for food
insecurity of women in Bangladesh. She also described that mothers and wives have
to take food at last and girl children are given less food than their male counterparts
of the households in rural Bangladesh due to sacial custom which are making women
largely food insecure. Rahman et al. (2012) also described that women are largely
affected by the social discrimination from the beginning of their life within the family.
In a social structure of a patriarchal society like Bangladesh, women and girl child are
deprived of improving their nutritional status. They are getting less diet than their
male counterparts are and remain malnourished. Whereas Mallick and Rafi (2010)
stated that the absence of social and cultural restrictions among the ftribal groups
permitting their females greater freedom to participate in the labor force coupled with
informal redistributive mechanism is aftributed to their less food insecurity.

According to Snyder (1990) as the composition and structure of rural household's
changes, gender responsibilities are under-going rapid change, typically with rural
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women becoming more responsible for household food security and children's
welfare. One powerful indicator of these changes is the incidence of female-headed
rural households, which is on the increase in most developing countries. Hashmi et
al. (2007) found that working marmied women have to face more difficulties in their
lives like they experienced more stress and depression as compared to non-working
married women. According to Gopalan (1999) anemia is the most widely spread
disease currently affecting women. It can affect rural women in various ways and
thus hampering their physical and mental health. Its clinical manifestations are not
spectacular and for this reason the disease is often ignored. Even women also are
not much concem about such anemia problems. The working women, performing
dual role at home as well as outside in the profession, often undergo the stress and
strain and frequently neglect dietary intake and are compelled to neglect their own
health due to pressure of work. Such situation gradually leads to the occurrence of
anemia, which is not often noticed.

Sultana et al. (2014) described that hundred percent of female workers without
having any prior idea about garments production and the additional heaith affecting
issue is that they work on an average 12 hours per day. Their reproductive heaith is
at risk due to poor dietary intake, among other reasons. Akhter and Sondhya (2013)
also stated that women in Bangladesh are more malnourished than men at every
stage of life because they have poor knowledge on what food is enriched with
protein, carbohydrates, vitamins or minerals but this phenomenon is more visible in
the case of adolescent girls and pregnant mothers. Whereas Dipti ef al. (2008)
demonstrated that malnutrition is not only a problem among the pre-school children
but also among households specifically those whose heads belong to the
occupational groups that are nutritionally disadvantaged like the factory workers. It
adversely affects women's physical and mental development as well as productivity
and the span of productive years.

Aich et al. (2014) affirmed that socio-economic and nufritional status of women is
directly connected with their economic position, which in tum depends on
opportunities for participation in economic activities. The economic conditions of
women have profound effect not only on women's own but also on that of their
children and families and on subsequent generations. Where Afrosea ef al. (2012)
emphasized on education and said that female workers in Bangladesh who are
related to agriculture tend to have very little education as they drop out of school
early to help support their families, and some are illterate. Not only agriculture
related worker but also female garment workers had inadequate knowledge
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regarding nutrition and reproductive heaith which has long term effect on their life
spam. On the other hand, Khatun et al. (2013) stated that amongst the workers about
70 percent are women, who work dawn to dusk even up to late night when their
wages are not in the satisfactory level. They cannot afford their foods, cloths,
housing, medicines and educations of their wards as they are ill paid. In every aspect
of life they are receiving less attention, especially in terms of food and health care,
Female garments worker are the worst sufferers. During activity nuiritional demand of
the garment worker are commonly not met and they lose their vigor and strength.

Zaman (2002) stated that in the rural areas, the women form about half of the rural
populations are particularly disadvantaged. They have been contributing significantly
through their agricultural and household works but, their efforts do not get refiected in
the official statistics. The rural women have in particular, been continued to be
downtrodden, oppressed and worst sufferers both at home and outside in the society.
Zaman (2014) also a large number of female workers often find themselves under
compelling conditions where they have to work longer than regular working hours
even during the holidays or may have to take an extra load of work which they are
not supposed to do. There are many factors behind the helplessness of the female
workers at work migration from villages to the cities due to poverty, no eamning
member in the family, lack of educational qualification, no knowledge of the labor law.

Islam and Mia (2007) conducted a study and described that women are now
increasingly participating in labor force in rural areas in Bangladesh. This change is
attributed to several factors such as increasing landlessness, population pressure,
interventions from government organizations (GOs) and non-govermment NGOs
promoting income-eaming activities particularly micro-credit support to cover both
conventional and non-conventional vocations. Democracy Watch (2014) reported
that in the rural area women are involved in agro based work as a day labor. But now
they want to change their occupation and for this purpose a large portion of rural
women migrate to urban area which create job opportunities for them to work in
variety of occupations for eaming money.

Bangladesh Bureau of Statistics (BBS) and Asian Development Bank (ADB) (2010)
demonstrated that formally employed women are more likely to be working as
professionals, plant machine operators and assemblers, and laborers. On the other
hand, informally employed women are predominantly related to agriculture and
fishing industry. Islam (2003) stated that many changes have been happened in the
lives of women in Bangladesh with the advent of the ready-made garments industry.
The social changes include greater acceptance of women's employment, increased
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participation of women in decision-making in the house and in decisions around
childbearing and a reduction in fertility are taken place in our country. These changes
have coincided with other changes such as a decline rural poverty as well as
emphasis on girls’ education and on women's health.

Sikdar ef al. (2014) conducted a study on garment worker and stated that housing
and trasnporation problems are faced by the female garment workers. Sound
ppollution causes regular headache at home and working place. Physical weakness
and eye trouble was reported by the workers. They got iliness when they work
continually onward. But most of the garment industries are lacking proper medical
facilities. Ali et al. (2008) also discovered that work at the fish industry is exhausting
the health of the female worker. Unhealthy working environment is one of the
dominant reasons for most of the worker's ilinesses like headache, malnutrition,
vomiting tendency, etc. Low level of education among the female workers was
responsible for most of the socioeconomic problem facing the female workers in the
garment industry.

Kabir et al. (2012) stated that rural women piay an important role in the highly labor
intensive production process, but within the confines of their own front yard. Most of
the housewives in rural and urban areas of Bangladesh contribute to their family
income through active participation in crop, livestock, poultry, fisheries, nursery,
vegetables cultivations, handicrafts as well as participating in non-farm activities.
Although women contribute considerably to rural economic activities, women gain
neither recognition nor status from their work. Rahman and Davis (2005) also
affirmed that in our society assets are individually owned and women tend to have
very few in their name. It is noted that additionally some women are involved in
marketing, cutting and processing grasses and catching fish using traps in
floodplains. Bishwaijit ef al. (2014) also described their study that food security relates
directly to nutrition and health of women which consequently influences a nation’s
health and economic status. Despite Bangladesh has changed its status from a
country with chronic malnutrition and poverty but it still faces health security
challenges for women and few non-agricultural factors like shrimp industry is
responsible for aggravating the food insecurity scenario in our country.

Haque et al. (2014) stated that malnutrition in different grades (underweight, wasting,
stunting) among women of reproductive age in hilly area is an alarming threat
through life because they have very littie information about the nutritional status of
these women living in hilly area. Whereas, Ministry of Health and Family Welfare
(MoHFW) (2011) reported that the socio-economic needs, health-seeking behavior,
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perception of family planning, practices affecting nutritional intake and aspirations
vary from one ftribal community to another. Tribal women are less educated
compared to their male counterparts as well as compared to national as a result they
face more health vulnerabilities than Bangle women. Mullah ef al. (2007) conducted a
study on tribal and stated that there are many acute problems of the tribal peoples in
our country that needs immediate attention and early solution. The problems relate to
various aspects of tribal peoples like social, economical, educational, health, religion,
land, law and order situation, self-centered tendency. On the other hand Ali (2009)
demonstrated that most tribal women's lives remain centered on their traditional
roles, and they have limited access to markets, productive services, education,
health care, and local government. This lack of opportunities contributes to high
fertility patterns, which diminished family well-being, contribute to the malnourishment
and generally poor health of children, and frustrated educational and other national
development goals.

Women's ability to generate income in the agricultural sector is severely constrained
by their limited use, ownership, and control of productive physical and human capital.
Moreover, they could not take part in any social decision making or social events
independently particularly in developing countries. Bangladeshi women are
disadvantaged relative to men with respect to assets brought to marriage, cumrent
productive assets (including land, livestock, and agricultural machinery) and human
capital. Women lag behind in terms of education in Bangladesh with more than one
in three women having no schooling, compared to one in four men. A recent analysis
also showed that lack of education in adult women in Bangladesh is a strong
correlate of being “ultra-poor™: 80% of adult women with no education live below half
a dollar a day (Ahmed et al., 2007).

Smith et al. (2003) find that women with higher status relative to men have greater
control over household resources, fewer time constraints, better access 10
information and health services, and better mental health, self-confidence, and higher
seif-esteemn. Women with greater status have better nutritional status, are better
cared for themselves, and provide higher quality care to their children. In many
societies, women also play an important role in agriculture, although this role has
tended to be unrecognized or incomectly measured. Although the biological
processes underlying optimal nutrition are relatively well understood, knowledge
regarding which dimensions of women's empowerment matter for good nutrition is
limited, both because empowerment is culture- and context-specific and because of
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the difficulty of measuring empowerment. This lack of knowledge constrains the set
of policy options that can be used to empower women and improve nutrition.

A Survey of modem living, examined self-esteem, psychological well-being, and
physical health of 389 women (2068 employed outside the home and 183
homemakers). Results indicate that working women had higher self-esteem and less
psychological anxiety than homemakers. Working women also reported better
physical health than home makers (Coleman and Antonuce:, 1976). Majority of the
literature reported that work has positive impact on women lifestyle, heaith and
nutritional status. Besides their income contribute much in improving family wellbeing
status.

Pleck’s (1977) research suggests that family-to-work spill-over is stronger for women
and the work-to-family spill-over is stronger for men. Research suggests that female
respondents in all parts of the world are pressured for time, rarely have time to relax
and feel stressed and overworked most of the time, but women in emerging countries
feel the strain even more so than women in developed countries. Women in India
(87%) are most stressed/pressured for time (Nielsen Survey, 2011).

Sanlier and Arpaci (2007) studied the eJect of stress on women health. Results
reveal that employed women in the stress scale have a higher average score than
that of the non- employed women. It has been determined that total stress scores of
employed women were higher as compared to non- employed women and that there
was a significant deference between women’s working status and total stress scores.
Employed women had higher level of stress than non- Employed women.

Chaudhari et al. (2014) studied that increase in stress levels are found in female
health care professionals in the Eastern part of India due to shortage of manpower,
lack of infrastructure, long emergency duty hours and inadequate remuneration for
their hard work. Practicing relaxation exercises had decreased not only the stress
levels but also increased the quality of their life and most important patient care.

Devadarshini (2010) analyzed the impact of shift work on nutritional status, lifestyle
and health status of shift workers. The study assesses the nutritional status and life
style in shift workers to document their health problems. The software professionals
were considered for the study. Information on nutritional status, food habits, lifestyle,
and health status were collected by a structured and pre-tested questionnaire.
Researcher analyzed that, majority of the day workers (41.7%) were having ideal
BMI, whereas, 55.9 per cent shift workers were in obese grade | group. Analysis of
diet survey revealed no significant difference in the intake of food as well as nutrients
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between the day and shift workers. Tobacco consumption and alcohol consumption
was significantly higher in shift workers. Higher consumption of sweet drinks, sweets,
baked products, fried items, fast foods and higher frequency of missing meals was
found in shift workers than day workers.

Sudo and Ohtsuka (2001) investigated on nutrient intake among female shift
workers. Based on a questionnaire survey for all meals and snacks consumed by
female workers, the study aimed to clarify the effects of shift work on their nutrient
intakes in association with food consumption patterns. The shift workers, particularty
the late-shift workers, took smaller amounts of energy and nutrients than the daytime
workers. Their inadequate nutrient intake was due to lower meal frequency and poor
meal quality, both of which were conditioned by shift work.

Lowden et al. (2010) investigated on eating and shift work - effects on habits,
metabolism and performance. They investigated that, shift workers were at higher
risk of a range of metabolic disorders and diseases (e.g., obesity, cardiovascular
disease, peptic ulcers, gastrointestinal problems, failure to control blood sugar levels,
and metabolic syndrome). At least some of these complaints may be linked to the
quality of diet and imegular timing of eating.

Lee and Kim (2013) studied heaith-related factors and nutritional status in shift-
workers. Study examined the health-related factors and nutritional status of single
women workers in their 20's who work night and day shift. The results of the study
were summarized as follows: The shift-workers showed lower rate of office tenure,
income, job satisfaction, weight and higher rate of weight change than the non-shift-
workers. The shift workers showed lower rate of exercise, sleeping hours, good
heaith condition and higher rates of presence of disease, gastric and intestinal
finesses than the non-shift workers.

Reeves (1971) studied on the effect of shift-work on food intake and eating habits.
The aim of this study was to investigate the effect of shift work on food intake and
eating pattems in order to assess the impact of this on health. The results revealed
night workers did not eat more, but ate smaller meals and snacks over a greater time
frame. The study suggested that this had the potential to cause difficulties in the
establishment of healthy eating patterns.

Most women's lives remained centered on their traditional roles and they had limited
access to markets, productive services, education, health care, and local
govemment. The lack of opportunities contributed to high fertility patterns, which
diminished family well-being contributed to the malnourishment and generally poor
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health of children and frustrated educational and other national development goals.
From the above it is found that most of the researcher emphasis on the life style of
female garments worker or agricultural worker individually but this study try to find out
the relation among shrimp industrial worker, agricultural labor and tribal women
comparatively at a time about their health, nutritional and food securities above all
their life style.
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Chapter three
MATERIALS AND METHODS
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MATERIALS AND METHODS

3.1 Study design

This cross sectional study describing the life style, heaith, nutritional status and the
food security among female agricultural worker, female shrimp industry worker and
tribal women worker in our country. The study used survey to carry out the study in
Chittagong, Mymensingh, Dinajpur, Khuina and Bagerhat of Bangladesh, to solicit
authentic and consistent responses directly from the participants to interpret the
problems logically and empirically. This study tried to find out the disparity among
women about their health, nutritional, status food securities above all the lifestyle on
the basis of their occupation and culture. To compare and understand the impacts of
agriculture and shrimp industry on women lifestyle the study further interviewed non-
employee women within the same community.
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Data cleaning, data entry and data analysis to reveal results

Figure 3.1 Study design framework of the study
3.2 Study Area
This research work was conducted in the selected area of six districts in Bangladesh
where Chittagong, Mymensingh, Bandarban and Dinajpur districts were selected due
to agricultural production and processing areas where both Bangle and tribal people
(Chakma, Garo and Sawtal) were kved. On the other hand Khulna and Bagerhat
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district were selected for the availability of shrimp industry where female worker were
worked as a labor.

© as v

Figure 3.2 Map of the study location

3.3 Study population and sample size determination

The study was conducted on female workers in agriculture and shrimp industry. To
achieve the objectives the study was conducted on the female worker whose
occupation related to agriculture, tribal and shrimp industry women of Bangladesh.
Unit of analysis was selected among the respondents who were 15-50 years old of
six selected districts. In non-employed (control) group, women were selected who are



involved in other household income generating activities like seamstress, sewing
kantha, dairy farming, poultry farming, servant, rice husking, vegetable farming etc.
The study was conducted on 800 working women and 300 non-employed (control)
women comprising agricufture and shrimp workers. Agriculture workers were
collected from plain-land population and were from tribal population. The tribal
women are involved in whole process of agriculture activities from cultivation to
storing of finished products. In general population, women mostly participate in end
product processing activities such as sorting out, boiling, husking, drying, storing of
harvested product and rice in Chatal.

Plate 3.1 Women labors in agricultural fielkd
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Plata 3.3 Non-employed (control) woman involves in sewing
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The objective of the study was to assess the life style, income, health, nutritional
status and food security of working (employed) women and non-employed (control)
women in agricultural, tribal and shrimp seclor. It was very difficult to find out the
exact number of female workers related to agriculture and shrimp industry of the
selected district. Besides, some areas were very remote to travel and select
respondents. So, all the employed and non-employed female respondents in
agriculture and tribal sectors were selected from the major districts in agro-ecological
zones. Similarly, shrimp women were selected where shrimp processing is maximum
in the country.

Sample size was determined using the following formula

Zixpx
n= Pxg
o

(1.96)* x 0.34 x 0.66 Yinas,
n= minimum sample size prevalence of malnutrition

(0.05) among women
p= 34% estimated prevalence of malnutrition
n=335 (Child and maternal nutrition survey, 2006, UNICEF)
d= precision level = 0.05

: : Z= normal variable of 95%
Snme}he study would be a multicluster Conidence levels 1.08
sampling so design effect 1.80 is Design effect= 1.80
applied. Then the desired sample to be
selected is

33571805603

3.4 Sampling distribution

Data were collected from the field by using simple random sampling technique.
Women with age between 15-50 years were selected for the survey. A total of 900
(Table 3.1, Table 3.2 and Figure 3.3) women were selected from six districts in
and Bagerhat Respondents were selected following the ration of the number of
respondents in the community.

Table 3.1 Number of women selected from different sectors
Agriculture | Tribal | Shrimp | Total

Employee 346 104 150
Non-employee (control) 173 52 75

43



Table 3.2 Women selected from different sectors from different districts

Employed women S o) Total women
women
District General | Tribal | Shrimp | All | General | Tribal | Shrimp [ All | General | Tribal | Shrimp | Total
Chittagong | 125 - - 12565 - - 65 | 190 - - 190
Dinajpur 135 R E 174 | 66 21 . 87 | 201 80 |- 261
Khulna - . 123 123 |- - 60 80 |- . 183 183
Bandarban | - 40 |- 40 |- 11 - " (- 51 - 51
Mymensingh | 86 25 |- 111 [ 42 20 |- 62 | 128 45 |- 173
Bagerhat |- . 27 27 |- - 15 15 |- - 42 42
Total 346 104 [ 150 600 | 173 52 |75 300 | 519 156 |[225 900
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Employed  emploved Emploved employed Emploved emploved
(Control) (Control) (Control)
Agnculture (General) Agriculture ( Tribal) Shrimp imdustry
® Senesl 6 173 04 52 150 75

Figure 3.3 Number of respondants from different groups in the study

3.5 Study period

The study was conducted during the period of January 2013 to December 2015.
During January 2013 to June 2014 information and samples were collected and
analyzed from the employed women. In the second half that is July 2014 to
December 2015, information and samples were collected and analyzed from the non-
employed (control) women.

Activities Year

Jan 2013-Jun 2014 | Jul 2014-Dec 2015

Interview and sample collection from
employed women and analysis

Interview and sample collection from
the non employed women and
analysis

3.6 Ethical permission

In the research which involves to human participants need ethical approval to collect
blood sample, skin/muscle tissue. This ensures that the dignity, rights, safety and
well-being of all participants were in the primary consideration under the project.
Study protocol had a description of ethical considerations relating to the study.
Ethical approval was obtained from ethical committee of the faculty of Biological
Science, University of Dhaka while signature of the respondents were collected on
the consent forms on fieid. Without signature on the consent form this study did not
conduct survey and collect sample from any respondent.
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3.7 Questionnaire development

The structural questionnaire was prepared after observing the employed and the
non-employed communities: identification and informal conversations with key
stakeholders helped researchers build positive relationships with respondents as well
as understand community dynamics. A questionnaire was designed and prepared to
collect and record the life style and socio-demographic, health and nutritional status,
security status. Prior to the main survey exercise, a pilot study was carmied out with 5
questionnaires in each group, and randomly selected different groups to test for the
viability of the questionnaire. After this exercise, the questionnaire was corrected and
rightly validated to suit the objectives of the study. Trained personnel engaged along
with the author in collecting field data and blood samples form the respondents.
Physical activity data of agriculture, tribal and shrimp women were collected
according to FAO/WHO Guidelines (FAO, 2001).

3.8 Sources of data

All data collected in this study were primary data. Information and samples were
collected directed from the respondents through questionnaire survey and in-situ
(control). Key informants in each of the areas identified the communities and
respondents randomly in each area. Due to time restrictions on the project and
remote location of some communities, only the easy accessible communities in both
cases were visited in each region.



Plate 3 4 Agrcuftural women i Moymonsing disinct

3.9 Process of data collection

In each community focus group discussion (FGD) was conducted before data
collection. Nomally, anFGDis conducetd through gathering similar
background/expertise people in a particular place to discuss a particular topic. FGD
is a kind of qualitative research where respondents are asked about their perceptions
attitudes, beliefs, opinion or ideas on the topic

Data were collected by direct interviews of selected women using the processed
questionnaire and eye observation for understanding the situtaion. Nutritional status
of the respondents were measured in both direct (anthropometric, biochemical and
clinical) and indirect (dietary intake) methods. Blood samples from women workers
were collected by using biochemical indices for analyzing nutritional status. Data on
anthropometric parameters (height in cm and weight in kg) were collected from
women workers. Among biochemical parameters specially blood glucose (mmol/L),
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biood pressure and hemoglobin level (mmol/L) of women of 15-50 years of age were
analyzed.

Plate 3.5 Data collection from the agricultuse (general) women respondents using semi-structured questionnaie
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Ptate 3.6Data collection from the agriculture (semi-structured questicnnaire tribal) women respondents using
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Pate-3.7 Focus group discussion with tribal communittee (FDD) before data
collection.
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Plate 3.8 Data coBection from the shrimp women respondents using semi-structured questionnaine
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3.10 Data collection tools

3.10.1 Interview schedule

An interview schedule was prepared to collect data and to construct the interview
schedule for data collection, relevant journals, periodicals, reports and books were
reviewed to identify the variables related to the study objectives. The variables were
incorporated into a structured interview schedule, in English, containing close ended
questions in five different sections, focusing on various aspects —

1. Lifestyle: Lifestyle of household of the women working in agriculture and shrimp
industries included socioeconomic condition, housing pattern, resource
condition, communication facilities, hygiene and sanitation practices. Sources
of water, lighting facilities, etc.

2. Health profile: Health profile of these women investigated morbidity, treatment
systems, primary health care faciliies, matemal health, vaccination, 24 hour
activities, dietary habit etc.

3.Nutrition: Nutritional status of the women assessed by measuring
anthropometry indices, biochemical indices, blood hemogilobin level, serum

4.Dietary intake: Dietary intake (7 days food intake) of the respondent were
calculated to understand the food consumption pattern.

5. Physical activity level (PAL) was assessed by measuring daily activities
performed by the respondents

6.Food security: Food security of the respondent households was
addressing food availability, shortage and distribution to the
members throughout the year.

3.11 Measurement of anthropometric indices

3.11.1 Body weight: A UNISCALE was used to record the subjects’ body weight. It
was measured to the nearest 0.5 kg. The balance was placed on hard flat surface.
The body weight was recorded by standing unassisted in the centre of the platform of
the weighing machine bare footed with straight look head and with minimum cloth

wearing.
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Piate 3 9 Welght measurement of the respondent women

3.11.2 Height: Standing height was measured using a wooden height scale
developed by BBS to the nearest 1cm. Height of the subject was measured bare
footed in standing position with heels, buttocks, shoulders and back of the head
touching the upright stand, with straight legs and relaxed shoulder and arms hanging
by the sides in natural manner.

b -

Plate 3.10 Maasurement of hesght of the respondent women
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3.11.3 Body mass index (BMI): The nutritional status of the employed and non-
employed (control) was assessed using Body Mass Index (BMI). The BMI is used to
measure thinness or obesity (Table 3.3). Weight and height were used for computing
BMI in accordance with the reference of WHO using following formula.

Weight of the respondent (inkg)
[Height of the respondent (in meter)f®

Table 3.3 Nutritional status (BMI) estimation units according to WHO (2004)

Nutritional status BMI
Under Weight >185
Normal 18.6-22.9
Over Weight 23.0-249
Obesity <25

3.11.4 Advantages of BMI method
1. BMI are accurate measurements across a group, help physician to gauge general risk of

obesity-reiated diseases
2. The method is simple safe and use non-invasive techniques. The method need cheaper,

portable and durable equipment

3. The method is precise and accurate and provided that standard techniques are used

4. The method may be used to changes of nutritional status over time, from one generation to
next, known as secular trends

3.11.5 Disadvantages of BMI method
1. Disadvantages are BMI misses’ normal weight obesity, overestimates risks for some

3.12 Dietary intake (7 days food intake)

Food consumption score (FCS) was caiculated from composite score based on
dietary frequency, food frequency and relative nutrition importance of different food
groups. Using recall period over the past 7 days food frequency household FCS was
grouped into poor (score 1-28), borderline (score 29-42), acceptable low (score 43-
52) and acceptable high (score >52). Food items were grouped into 8 standard
groups with maximum values of daysiweek. To calculate FCS, consumption
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frequencies of food items were sum and record the value of each group. After that,
the obtained value was multiplied by its weight. Finally, weighed food groups scores
were sum again to find the FCS. Maximum FCS could be 112 which means
respondents ate all food groups in last 7 days.

3.13 Physical activity data collection

Physical activity level (PAL) is a numeric method of expressing one’s daily energy
expenditure, PAL data in both employed and non-employed women in agriculture,
tribal and shrimp sector were collected according to FAOMWHO Guidelines (FAO,
2001). PAL was categorized as: low activity (<1.40), sedentary or light activity (1.40-
1.69), active or moderate activity (1.70-1.99), vigorous activity (2.00-2.40) and High
activity (>2.40).

3.14 Estimation of biochemical indices

3.14.1 Collection of blood sample: 20yl of blood collected from the tip of the finger
with the help of blood lancets. Then blood was taken up in a micropipette tip and
dropped on to a strip of filter paper (2.5x 2cm) for hemoglobin estimation.

Piate 3.1 N\Mealth status chock before blood sample collection
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3.14.2 Method of measuring hemoglobin concentration

The cyanmethemoglobin is a suggested method of choice because (1) the pigment
(cyanmethemoglobin) is stable in dilute solutions, (2) the method measures the
hemoglobin derivatives, (3) certified cyanmethemoglobin standards are available and
(4) the speciral curve of cyanmethemoglobin is such as to allow the use of many
different types of spectrophotometers.

The method has some disadvantages that we consider rather minor; these will be
enumerated in the subsequent discussion on erroneous results. The referee
laboratory report in the College of American Pathologists’ Survey Program for 1971
points out that 97% of all laboratories reporting manual hemoglobin determinations
utilize the cyanmethemogiobin method.

Reagent: Diluting solution

Potassium dihydrogen phoaphate, anhydrous (KH.PO,) | 140 mg
Potassium ferricyanide 200 mg
Potassium cyanide 50 mg
Sterox SE 0.5 mg
Distilled water to 1100 mi

This diluting solution reaches equilibrium absorption within 2 min after the blood has
been added, making rapid determinations possible. Solutions containing surface-
active agents such as Sterox should not be shaken violently, since this may cause
formation of troublesome air bubbles. Sterox may also cause difficulty in some types
of automatic dilutors.

Method

Accurately pipette 0.020 ml well-mixed EDTA-anticoagulated blood into 5 mi diluting
fluid, rinsing out the pipette well by repeatedly sucking up the diluting fluid and
blowing it out again. Automatic dilutors should be used for this step of the procedure.
Mix by swirling or gentie inversion and allow standing for the required length of time.
Longer standing does no harm. Read in colorimeter at 540nm. Water blank is usually
satisfactory, especially if the photometer is calibrated with this blank, as the
absorption of the diluting fluid is very low at 540nm.Obtain the grams of hemoglobin
per 100 mi of biood from the calibration curve. This solution for final measurement
must be perfectly clear. Any turbidity will cause a positive error. In blood samples
containing a very high percentage of gamma globulins (paraproteinemia), turbidity
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will occasionally persist. It can be cleared by adding 1 or 2 drops of 1N ammonium
hydroxide (7 ml concentrated ammonium hydroxide diluted to100 ml with water).

3.14.3 Estimation of hemoglobin level

The cyanmethemoglobin method was employed to estimate blood haemoglobin
using a commercial kit of Human, Germany.

Contents of kit
RGTA 10x25 ml Reagent concentrate A
Potassium hexacyanoferrate (iii) 12 mmolA
Potassium bicarbonate 230 mmold
RGTB 10=25 ml Reagent concentrate B
Potassium cyanide 14 mmol/
Potassium bicarbonate 230 mmol/l

Preparation of working reagent and stability

One bottle of RGTA and one bottle of RGTB were mixed together with 450 mi
deionised water and stored in a close dark glass container at 15 to 25 ° ¢. This
working reagent is stable for 12 months in the dark.

Principle of the method

The method is based on the determination of cyanmethemoglobin which has been
adopted as a standard method. Haemoglobin from whole blood sample is released
from erythrocytes and is oxidised by femicyanide to methemoglobin. The
methemoglobin is further converted by cyanide to stable cyanmethemogiobin. The
absorbance of cyanmethemoglobin is measured at 540 nm and is directly
proportional to the haemoglobin concentration in the sample.

Procedure for analysis

Collected and processed blood in a filter paper as stated earfier was soaked in 5 ml
of working reagent in a glass test tube for 30 minutes and then centrifuged at
3000rpm for 10 minutes, A 2ml of the clear supernatant was taken into a cuvette of
spectrophotometer and the absorbance was recorded after 3 minutes at earliest
against reagent blank (AA) at 540 nm in a spectrophotometer (UV-1201, UV-VIS,
spectrophotometer, Shimadzu Corporation, Japan).

Calculation of haemoglobin concentration
The concentration of haemaglobin in blood was calculated as follows:
Concentration, C= Haemoglobin/4 (Hb/4) (mmolfl) = 22.8 xAA
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Plate 3.13 Spectrophotomater (UV-1201, UV-VIS, spectrophotometer, Shimadzu Corporation,
Japan) and Cuvette

Table 3.4 Anemia status estimation level recommended by WHO

Anemia Status Level
Severally anemic >8.0
Moderate anemic 8.0-10.9
Mild anemic 11.0-11.9
Non anemic <12

3.15 Estimation of serum ferritin level

Contents of the kit

1. Microtitre Flate 12xB wells
Breakable wells coated with specific antibody contained in a resalable foil bag.

2 Cal A Ong/mi 0.5mi
Reference standard: Human serum free of ferritin (colouriess)

3 Cal B 15ngmi 05mi
Reference standard. ferritin diluted in human serum (colouriess).

4 Cal C 80ngmi 05mi
Reference standard: ferritin diluted in human serum (colouriess).

5. Cal D 250ng/ml 05ml
Reference standard: ferritin diluted in human serum (colouriess).

6. Cal E 500ng/mi 05mi
Reference standard: ferritin diluted in human serum (colouriess).

7. Cal F 1000 ng/mi 05 mi
Reference standard: ferritin diluted in human serum (colourless).

8. Conjugate 11 mi
Anti-ferritin HRP conjugate: Anti-ferritin conjugate to Horseradish peroxidise.
(Pink colour).

9. Substrate Solution 11mi

3.3, 5,5 TetramethylBerzidine in a citrate bufier (colouriess)

10. Stop solution 11mi

Hydrochloric Acid diluted in purified water (colouriess)

All these elements are in ready to use condition.
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Reagent preparation
All reagents were brought to room temperature (20-25°C) and mixed gently prior to

use.
Principle of the method

A specific anti-ferritin antibody is coated on to microtitration wells. Test serums are
applied. Then monocional anti-ferritin labelled with Horseradish peroxidise enzyme
(conjugate) is added. If serum ferritin is present in the sample, it will combine with the
antibody on the well and the enzyme conjugate, resuiting in the ferritin molecules
being sandwiched between the solid phase and the enzyme linked antibodies. After
incubation, the wells are washed with distilled water to remove unbound labelled
antibodies. On addition of the substrate (TMB), a colour will develop only in those
wells in which enzyme are present, indicating the presence of femitin. The reaction is
stopped by the addition of dilute Hydrochloric acid and the absorbance is then
measured at 450 nm. The concentration of ferritin is directly proportional to the colour
intensity of the test sampie.

The Enzyme immunoassay method was used for the quantitative determination of
ferritin in human serum using a commercial kit of omega Diagnostics, UK. As
described in White D, 1986.

Procedure for analysis

A volume of 20 pl Serum was thawed and mixed well prior to testing.

All the kit components and the test serum were brought to room temperature (20-25 °C)

prior to the start of the assay.

One set of standards was being run with each batch of test serum.

20 i of standards and test serum were pipetted into the assigned wells.

100 yl of Anti-Feritin HRP conjugate was dispensed into each well with multi channel

pipette.

6. These solutions were mixed thoroughly for 30 seconds and the plate was incubated for 45
minutes at room temperature (20-25°C).

7. At the end of the incubation period, the contents of the wells were discarded by flicking
into a biohazard container. Then the piate was stroked sharply against absorbent paper.

8. Next the wells were being filled with a minimum of 350 pl of distilled water per well and
plate contents were flicked into a biohazard container; and stroked sharply against
absorbent paper. This process was done 5 times. The residual water droplets were
removed by striking the plate sharply onto absorbent paper.

9. 100 pl substrate sofutions was distributed into each well with micro pipette and mixed
gently for § seconds. This mixture was incubated in the dark for 20 minutes at room
temperature. The colour of the mixture was turned into blue colour.

10.100 pi stop solution was added to each well to stop the reaction.

11.To ensure that the blue colour changed compietely to a yellow colour it was mixed gently
for 30 seconds.

12_At last the optical density was immediately read by using a ELISA plate reader machine

with a 450 nm filter. (Labsystems, Multiskan EX, Finland).
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Calculation
Concenfration of serum feritin was calculated as follows

Sample OD
Concentration, C = ___ x Standard Concentration
Standard OD
Preparation of standard curve

The pathozyme ferritin kit of omega diagnostics contains six reference standards.
First one is human serum free of fermritin and other five are ferritin diluted human
serum with the concentration of 0 ng/ml and 15 ng/ml, 80ng/ml, 250 ng/ml, 500
ng/ml and 1000 ng/mi respectively. Accurately measured 20 pl of each standard
were pipette into the assigned wells of microtitre ELISA plate. Duplicate wells were
prepared for each standard. The remaining steps were exactly the same as
described in procedure for analysis. Software package for the ELISA machine
constructed curve for serum ferritin standards. To construct a calibration curve for
each of the standard serum ferritin, the mean absorbances read were plotted against
their respective concentrations. It gave a straight or linear line.

3.16 Estimation of microminerals (zinc, iron and copper)

Serum zinc, copper and iron levels of ethnic people were estimated by atomic
absorption spectrophotometric method (I> perkin Elmer, Atomic Absorption
Spectrometer AAnalyst, 200, version-8.0, copy right -2013) as described by Hossain

Calibration of standard curve

Calibration curve was obtained using standard samples (containing 0.2, 0.4, 0.8, 1
and 1,6 mg/L for copper; 0.1, 0.2, 0.5, 1,2 and 3 mg/L for iron; and 0.1, 0.2, 0.4 and
0.8 mg/L for zinc). All standard solutions were dissolved in nano pure water.
Standards were aspirated through nebulizer and the absorbance was measured with
a blank as reference, read in the atomic absorption spectrophotometer at 324.8 nm,
248.3 nm and 213.9 nm wavelengths respectively for copper, iron and zinc, Blank
sample was Nitric acid (HNO3) without any mineral. A software package for the
specirophotometer constructed calibration curves for copper, iron and zinc by plotting
absorbance against their respective concentrations. It gave siraight lines. The
correlation coefficient was found for copper 0.989, for iron 0.898 and for zinc 0.996.
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Preparation of standard solutions

Standard solutions containing 0.1, 0.2, 0.4, 0.5, 0.8, 1, 1.6, 2 and 3 mg/L mineral
concentrations (Cu, Fe and Zn): 10, 20, 40, 50, 80, 100, 160, 200 and 300 i
standards dissolved in 100 mi nano pure water in a volumetric flux.

Procedure for serum analysis

Ethnic serum was centrifuged at 3000rpm for 10 minutes to make a clear
supemnatant. A volume of 150 pl serum samples were collected in eppendrof tubes
for the analysis of copper, iron and zinc separately. A volume of 150 pl serum was
diluted in 1350 pl nano pure water for separate mineral analysis and vortexed for half
minutes. Within two hour of mixing, absorbances were read at 324.8 nm, 248.3 nm
and 213.9 nm wavelengths respectively for copper, iron and zinc in the atomic
absorption spectrophotometer. Machine software calibrated standard curve with
standard preparation at every 10- sample interval. Specific hollow cathode lamps
were used to analyze the samples. The instrument has minimum detected limit of
0.03 mg/L for copper, 0.04 mg/L for iron and 0.01 mg/L for zinc.

Calculation
Concentration of minerals was calculated as follows

Concentration, C = Absorbance of sample x dilution factor (10 foild) x F ymole/L
F=0.1574, 0.1791 and 0.1530 were factors for copper, iron and zinc respectively

3.17 Food security data collection

The household food insecurity access score (HFIAS) mentioned in FANTA Il
guideline by USAID (2007) indicator was used to report household food insecurity
score. The food security indicator categorizes households into four levels of
households food insecurity such as food secure, mild, moderately and severely food
insecure. The HFIAS score was measured of the degree of food insecurity in the
households in the past four weeks (30 days).

Average HFIAS score= Sum of HFIAS scores in the sample /Number of HFIAS
scores
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3.18 Data processing and data analysis

Raw data, collected from the field, were processed by removing illegal codes,
reducing logical inconsistencies, dropping improbabilities and by solving ambiguities.
The processed data were tabulated on the basis of similarities and intervals by using
IBM SPSS Statistics 21 software packages and Microsoft excel was used for data
entry. Descriptive statistics (frequencies, cross tables, descriptive) and compare
means (t-test) were used to caiculate all variables. Values were expressed as
frequency, percentage, mean and standard deviation. Tables, diagrams and figures
were used to present the data. The statistical analysis was performed by chi-square
and fisher's exact test to assess any association. The significance of the difference
was tested using one sample t-test with the 5% level of confident interval, test
statistic and its variance for categorical variables. Fisher exact tests were applied to
estimate the level of significance when a cell value of any category was less than 5.
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Chapter four
RESULTS




RESULTS
4.1 Lifestyle and sociodemography of agricultural, tribal and shrimp women

4.1.1 Socio-demography profile of agricultural, tribal and shrimp women

Table 4.1 and Figure 4.1 present the effect of employment on socio-demographic
profile of employed and non-employed women in general agriculture as well as tribal
and shrimp women. The average household size for the general agricultural women
is found to be 4.34 persons for both the employed and non-employed women. For
the tribal women the average household size is 4.68, which is not significantly
different from the non-employed women, which is 4.54. However, a significant
difference in the mean household size is found to be in the Shrimp sector. The mean
household size of the Shrimp employed women is 3.97 persons compared to the
non-employed women 4.47 persons and the difference is statistically significant at
the 1% level (p value <0.01). The result is consistent with the iteracy results where
87.3% (63.3+24.0) of the employed women having primary and secondary
qualifications as compared to 73.3% of the non-employed women in the shrimp
sector. Shrimp sector has greater proportion of educated women than the general
agriculture.
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Figure 4.1 Educational status of agricultural (employed n=450 and non-ampioyed n=225) and shrmp women
(employed n=150 and non-empioyed n=75)

4.1.2 Income and expenditure pattern of agriculture, tribal and shrimp women

Table 42 and Figure 4.2 present the comparative results for income and
expenditure. As expected, the Shrimp sector women have relatively higher income
(Tk. 4103) than the general agricultural women. Women employed in agricuiture
found highest income than the tribal women and shrimp industry women (Table 4.2).
However, the study found that the employed women contribute economically more
than the non-employed women. Similarly, expenditure was also found more among
the employed women than the non-employed women. Average household income
and average household expenditure was significant among agriculture and tribal
women (P<0.05%) while in shrimp average respondent’s income and average
household expenditure was significant (P<0.05%).
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Table 4.2 Association of employment on income and expenditure status of agricultural (employed n=450 and non-employee n=225) and
shrimp women (employed n=150 and non-employed n=75)

Agriculture women " Tribal agriculture women Shrimp women
Variables - - -
Employed Non- Employed |Non-employed Employed Non-
employed P<0.05* (control) | e P<0.05* employed P<0.05*
== (control) (control)

Monthly income (Tk)
IAvg. respondent’s income 3053 2975 0.620 3029 2990 0.665 14103 3089 <0.01*
Per capita income 2800 2479 <0.001* 2536 2329 0.605 2501 2126 0.024*
Monthly expenditure (Tk)
Per capita expenditure 2162 2006 0.763 2034 1775 0.052 2075 1733 0.126
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This study identified that the community mostly spend money on two types: food items
and non-food items (Figure 4.3). Expenditure on food items in employed and non-
employed women found more than double than non-food items in agricultural, tribal and
shrimp women. Average highest expenditure on food items found in agricultural
employee women and lowest in non-employee shrimp women. On the other hand the
highest expenditure on non-food items found in non-employed agricultural women and
the lowest in non-employed tribal women.
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Figure 4.3 Average househoid expenditure on food and non-food items of agncultural (employed n=450 and non-
employee n=325) and shrimp women (employed n=150 and non-employed n=75)
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Table 4.3 shows expenditure by the employed and the non-employed women in
agriculture, tribal and shrimp women on non-food items. The result showed that the
employed women in agriculture spend highest amount for medicine while the non-
employed women spend most on agriculture items. Among tribal community employed
and non-employed women spend most money on agriculture (Tk. 422) and clothing (Tk.
394), respectively. In shrimp industry employed women spend highest amount on
education (Tk. 326) while non-employed women spend most of the amount on
agriculture (Tk. 616).The highest total expenditure on non-food items was found in the
non-employed agricultural women (Tk. 2546) and the lowest was found in non-employed
tribal women (Tk. 1892).

Table 4.3 Expenditure (Tk) on non-food items status of agricultural (employed n=450 and non-
employee n=225) and shrimp women (employed n=150 and non-employed n=75)

G Agricuitural women Tribal women Shrimp women
a

Employed | ™ | | Employed | on | | Employed |
Non-food items
Education 460 3 429 207 461 159
Medicine 566 164 460 266 429 232
Transport 375 513 355 333 330 393
Living exp. 207 427 137 169 338 122
Clothing 385 369 392 394 341 351
Agriculture 508 636 482 280 617 616
Fisheries 917 0 1000 0 1400 0
Others 619 106 326 242 588 280
Total 2357 2546 1901 1892 1894 2153

4.1.3 Loan pattern of agriculture, tribal and shrimp women

In this study, Figure 4.4 describes the association of bank loan status of agricultural,
tribal and shrimp women. In agriculture the employed and the non-employed, 48.3% and
42 2% took loan from different government and non-government organizations. This was
higher in tribal women which were 48.1% and 63.5%, respectively. However, among the
shrimp women loan taking trend was very low. In fact, non-employee (control) women
did not take any loan from GOs and NGOs. The study aiso found that the non-employed
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tribal women had highest percentage of taking loan (63.5%) while in shrimp employee
women it was the lowest (32.0%).
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Figure 4.4 Bank loan status of agricultural (employed n=450 and non-employee n=225) and shrimp women (employed
n=150 and non-employed n=75)

Table 4.4 shows mean loan taken by the employed and the non-employed (control)
women in agriculture, tribal and shrimp women. Employed and non-employed women in
agriculture took maximum loan from Sonali Bank (Tk. 160000) and Lender (Tk. 40000),
respectively. Tribal women engaged in agriculture took highest mean loan from other
organization (Tk. 22857) while non-employed women took from Brac (Tk. 22885). In
shrimp industry, both the employed and the non-employed women took highest average
loan from Brac and lender (Tk. 23913 and Tk. 30000, respectively). The table shows that
Brac provided highest loan among the employed and non-employed women in the study
areas followed by Grameen and Asa organization. Average loan showed that the
employed women in agriculture took the highest loan (Tk. 330517) and tribal non-
employed women took lowest loan (Tk. 92885) in all three groups.
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Table 4.4 Loan taken from different organizations by agricultural (employed n=450 and non-
employee n=225) and shrimp women (employed n=150 and non-employed n=75)

riculture women Tribal women Shrimp women
Orgenization | “%) sngiored M) sl (™) ..o
(Tk) (Tk.) (Tk)
Brac 19918 16097 16750 22885 23813 18944
Krishi 19769 18000 - - - 18000
Sonali 160000 - 13000 13000 - 13000
Agrani 20000 20000 10000 5000 - 12500
Grameen 19540 14700 2000 2000 17500 14095
Asa 15762 14200 17200 15000 16571 14253
Uddipon 13500 - - 15000 12000 15000
Proshika 16250 15000 . - 13000 15000
Lender 23333 40000 20000 20000 - 30000
Others 22444 = 22857 - 13176 -
Total 330517 137997 101807 92885 96060 150792

4.1.4 Housing and lighting facilities of agricultural, tribal and shrimp women

Housing condition and lighting facility results (Figure 4.5 and Table 4.5) revealed that
among the employed women 78.0%, 90.4% and 36.7% in agriculture, tribal and shrimp
sector are used to live in own house, respectively. On the other hand, 60.1%, 80.8% and
52.0% non-employed women in agriculture, tribal and shrimp sector were found having
own house. Among the housing material wooden was found least in all three sectors. Tin
and concrete house was more in agriculture and shrimp sector while in tribal mud wall
was very common. Maximum household in both the employed and the non-employed
had lighting facility where Polli electricity dominated in the area over kupi/hurricane and
road side lights. Lighting of the house was found significant in all the three sectors
(P<0.05%).
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Figure 4.5 Housing status of agricultural (employed n=450 and non-employee n=225) and shrimp women (employed
n=150 and non-employed n=75)
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Table 4.5 Association of employment on housing condition and lighting facility of agricultural (employed n=450
and non-employed n=225) and shrimp women (employed n=150 and non-employed n=75)

[ Agriculture women Tribal Agriculture women Shrimp women
Vertatiles Employed Non- Employed Non- Employed Non-
n(%) employed n(%) employed n(%) employed
(control) n(%) (control)n(%) (control)n(%)

House wall material
Bamboo fencing /plump leafs | 101 (20.2) | 54 (31.2) |28(2698) |24(462) |57(38.0) |6(8.0)

Tin 86 (24.9) |48(27.7) 14 (13.5) 3(5.8) 21(14.0) | 30 (40.0)

Concrete 90 (28.6) | 39 (22.5) 7(6.7) 2(3.8) 50(33.3) | 21(28.0)

Mud wall 46(133) |25(145) |49(47.1) |21(404) |6(40) |12(18.0)

Wooden wall 14 (4.0) 7(4.0) 6(58) 2(3.8) 16 (10.7) | 6(8.0)
p-value p=0.681 p=0.166 p=<0.01"
Lighting of the house

Yes 298 (86.1) | 133 (76.9) 93 (89.4) 32 (61.5) 120 (80.0) | 42 (56.0)

No 48 (13.9) | 40(23.1) 11 (10.6) 20 (38.5) 30(20.0) | 33(44.0)
pvaiue p=0.008" p=<0.01" p=<0.01"
House lighting
Polli electricity 242 (69.9) | 118(68.2) 33 (31.7) 20 (38.5) 116 (77.3) | 63 (84.0)
Kupi /hurican 90 (26.0) | 40(23.0) 46 (44.2) 18 (36.5) 27 (18.0) | 6(8.0)
Others (road side light) 14(4.0) |15(8.7) 25(240) |13(250) |7(47) 6 (8.0)
p-vaiue p=0.093 p=0.615 p=<0.01

Chi-square tesl, Fishers exaci test  p <0.05"
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4.1.5 Drinking water and =>oking facilities of agricultural, tribal and shrimp women

The results revealed that tube well water was used by substantial percentage of the
households (Figure 4.6 and Table 4.6). In agriculture, 91.9% employed and 81.5% non-
employed women, in tribal 76.9% employed and 65.4% non-employed and in shrimp
industry 93.3% employed and 70.7% women use tube well water for drinking purpose
(P<0.05%. Tube well water also significantly dominated in source for cooking and
utensils washing among the employed and the non-employed in agriculture, tribal and
shrimp women. Separate kitchen percentage was higher among agriculture and tribal
employed women whereas in shrimp both the employed and the non-employed women
had separate kitchen.
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Figure 4 6 Separale kitchen of agricultural (employed n=450 and non-employed n=225) and shrimp women
{employed n=150 and non-employed n=75)
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4.2 Health status of agricultural, tribal and shrimp women
4.2.1 Prenatal care of agricultural, tribal and shrimp women

In prenatal care, more employed women found with health check during pregnancy than
the non-employed women although the difference was not very larged. Trends of health
check during pregnancy were better among the employed women than the non-
employed (control) women in the survey (Figure 4.7). Similar trends found in Tetanus
toxoid full and incomplete dose completion which was significant in shrimp women
(P<0.05%. Higher percentage of the employed women completed full dose timely
thanthe non-employed women (Figure 4.8). Significantly higher normal delivery process
observed among the employed women in agriculture (94.0%), tribal (96.6%) and shrimp
(84.3%) which were 87.6%, 86.6% and 80.0%, respectively for the non-employed
women (Table 4.7). In the employed and the non-employed cases, very few women
faced birth difficulties which were insignificant.
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Figure 4.7 Health checking during pregnancy of agricultural (employed n=450 and non-employed n=225) and shrimp
women (employed n=150 and non-employed n=75)
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Figure 4.8 Vaccine dose compietion status of agricultural (empiloyed n=450 and non- employed n=225) and shrimp
women (employed n=150 and non-employed n=75)
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Table 4.7 Association of employment on prenatal care of agricultural (employed n=450 and non-employed n=225) and shrimp women

(employed n=150 and non-employed n=75)
IE Agriculture women Tribal agriculture women B Shrimp women
Varisbles Employed |Non-employed| P-value | Employed | Non-employed | P-value | Employed | Non-employed | P-value
nw) | (onoInGe) n%) | (controhn(e) T ik
*Bllwry process
Normal 300 (94.0) {134 (87.6) 85(96.8) (38 (86.6) peosge |102(343)  [60(80.0)
Cesarean 13 (4.1) 15 (9.8) P=0038" [3(34) [6(1386) 11 (8.1) 15 (20.0) P=0.007*
Others (forceps) [6(1.9) 4(28) 8(8.8) 0(0.0)
Birth difficuities
Yes 37(11.3) |24 (15.3) P=0242 [7(7.6) 5 (10.0) P=0.754 [18(168) [12(16.0) P=1,000
No 201(88.7) (133 (84.7) 85 (92.4) |45 (90.0) 103 (84.4) |63 (84.0)
Chi-square test, Fisher's exact test  p <0.05*
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4.2.2 Postnatal care of agricultural, tribal and shrimp women

Breast feeding practice was more among employed women than non-employed women
(Table 4.8 and Figure 4.9). The study found that in agriculture, tribal and shrimp 91.0%,
82.7% and 92.7% employed women, respectively practice breast feeding. Among the
non-employed the percentage was a little lower. Colostrum feeding response was found
among substantial number of women while feeding of liquid food after 3 days was very
less.
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Figure 4.9 Breast feeding (%) of agricultural (employed n=450 and non-employed n=225) and shrimp
women (employed n=150 and non-employed n=75)
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Table 4.8 Association of employment on postnatal care of agricultural (employed n=450 and non-employed n=225) and shrimp women

(employed n=150 and non-employed n=75)
Agriculture women Tribal agriculture women Shrimp women
Variables Employed | Non-employed | P-value | Employed | Non-employed| P-value | Employed | Non-employed | P-value
n(%) (control) n (%) n(%) | (control) n (%) n(%) (control)n(%)
|Feeding of liquid
food after 3 days
Yes 106 (30.6) (45 (26.0) P=0.306 |28 (26.9) |10(19.2) P=0.328 |35(23.3) [15(20.0) P=0614
No 240 (69.4) (128 (74.0) 76 (73.1) (42 (81.8) 115 (76.7) |60 (80.0)
Colostrum feeding
Yes 304 (87.9) |145(83.8) P=0.221 |83 (79.8) |37 (71.2) 'P=0.234 98 (65.3) |45 (60.0) P=0.464
No 42 (12.1) (28 (16.2) 21(20.2) |15 (28.8) 52 (34.7) |30 (40.0)

hi-square test, Fisher's exact test p <0.0!

5
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4.2.3 Vaccination coverage for children of agricultural, tribal and shrimp women

Vaccination coverage for children results revealed that respondents immunized but
incomplete doses of vaccine provided in both the employed and the non-employed
women group in agriculture, tribal and shrimp workers. Mostly injected vaccines were
BCG, Polio, DPT, Measles, Typhoid and Pneuomonia (Table 4.9). Vaccination
percentage trend was very less among the non-employed shrimp women where
maximum 40% respondents covered Polio while nobody has given Hepatitis-1, Hepatitis-
2 and Hepatitis-3.

Table 4.9 Vaccination coverage completion for children of agricultural (employed n=450 and non-
employed n=225) and shrimp women (employed n=150 and non-employed n=75)

| Agriculture women Tribal women i women
Variables | Employed Non- Employed Non- Employed Non-

%) emploved (%) (%) employed (%) %) employed (%)
BCG 775 746 60.6 61.5 78.0 36.0
Polio 85.8 82.7 67.3 71.2 78.0 40.0
DPT 73.1 68.2 57.7 654 773 280
Measles 73.7 70.5 81.5 654 747 320
Pox 19.4 220 16.3 115 120 20.0
Mums 211 225 96 115 53 120
Typhoid 737 71.1 57.7 48.1 68.0 8.0
Pneuomonia  70.2 64.2 51.9 59.6 70.7 280
Hepatities-1 10.7 9.2 106 58 14.7 0.0
Hepatities-2 49 29 6.7 38 6.7 0.0
Hepatities-3 46 29 48 3.8 40 0.0

Vaccination coverage for children results revealed that respondents completed doses of
vaccine provided in both employed and non-employed women group in agriculture, tribal
and shrimp workers. Similar to immunized but incomplete doses, here also BCG, Polio,
DPT, Measles, Typhoid and Pneuomonia are mostly covered vaccines (Table 4.10). In
shrimp non-employed women nobody covered typhoid, Hepatitis-1, Hepatitis-2 and
Hepatitis-3 while other vaccines were covered by substantial percentage of the
respondents.
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Table 4.10 Vaccination completion of all doses for children of agricultural (employed n=450 and
non-employed n=225) and shrimp women (employed n=150 and non-employed n=75)

Agriculture women Tribal women Shrimp women
Variables & piyed |  Non | Empyed | Non | Employed | Non-
(%) employed (%) (%) employed (%) (%) employed (%)
BCG 76.3 746 57.7 61.5 69.3 66.7
Polio 829 79.8 654 712 733 80.0
DPT 70.2 65.9 548 61.5 740 75.0
Measles 70.2 67.1 596 65.4 70.7 80.0
Pox 16.5 19.1 154 115 113 50.0
Mums 185 20.2 8.7 115 0.7 50.0
Typhoid 70.5 671 538 57.7 61.3 0.0
Pneuomonia 68.5 624 50.0 59.6 62.0 75.0
Hepatities-1 8.7 6.4 y O | 38 113 0.0
Hepatities-2 46 29 58 3.8 4.7 0.0
Hepatities-3 43 29 48 3.8 2.7 00

4.2.4 Primary health care of agricultural, tribal and shrimp women

Table 4.11 shows that below 50% women in agriculture, tribal and shrimp insignificantly
took vitamin A capsule less than 5 years for their children. However, vaccination
completion percentage was higher among the employed and the non-employed women.
For employed women in agriculture, tribal and shrimp results were 77.1%, 60.9% and
90.4%, respectively while for the non-employed women were 72.6%, 51.0% and 52.0%,
respectively. Figure 4.10 shows that taking of vitamin A capsule within 24 hours of birth
was also less than 50% in employed and non-employed women of agriculture, tribal and
shrimp women where shrimp women were significant (P<0.05%). the highest percentage
was 64% shrimp employed women and the lowest percentage was also shrimp non-
employed women (20%) (Figure 4.10).




Table 4.11 Association of empioyment on primary health care of agricultural (employed n=450 and non-employed n=225) and shrimp
women (employed n=150 and non-employed n=75)

Agriculture women Tribal agriculture women Shrimp women
" Employed Non- pvalue | Employed | Non-employed | pvalue | Empioyed | Non-employed | p-value
Variables (%) empioyed N(%) | (control) n (%) n(%) {control)n(%)
{control) n
(%)
Vitamin A capsule
to<S5yr
Yes 136 (415) | 60(382) | uossy |31(337) | 15(20.7) | pap700 | 61(48.8) | 30(40.0) p=0.305
No 192 (58.5) | 97 (61.8) 61(66.3) | 36 (70.6) 64 (51.2) | 45(60.0)
Completed
vaccination X
Yes 263(77.1) | 114 (728) | P°% |s6(609) |26(51.00 |"°®' |113(004) [30(520) "
No 75(229) |43(274) 36 (39.1) | 25(49.0) 12 (9.6) 36 (48.0)
Chi-square lest, Fisher's exact test  p <0 05°
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Figure 4.10 Vitamin A capsule within 24 hrs of agriculural (employed n=450 and non-employed n=225) and
shrimp women (employed n=150 and non-employed n=75)

4.2.5 Hygiene and sanitation status of agricultural, tribal and shrimp women

Among agricultural, tribal and shrimp women the research found better hygiene and
sanitation condition in the employed than the non-employed. Figure 4.11 shows that
significant ownership of latrine was 66.2%, 78.8% and 34.7%, respectively for employed
women whereas it was 48.6%, 57.7% and 26.7%, respectively for non-employed women
(P<0.05*). Among the shrimp women latrine provided by govt/NGO placed highest
percentage (58.0% and 49.3%, respectively). Table 4.12 elaborates that type of latrine
used by majority percent of the employed and the non-employed women latrine type was
well based except non-employed women in shrimp area (44.0% well based and 52.0%
others). Hand washing before eating and after toilet was more or less than 50% except
the non-employed women in shrimp where it was 16.7% and 20%, respectively. For
garbage disposal, 64.5% and 52.0% agricultural women use specific dish, 51.0% tribal
women use specific dish and 51.9% women throw in open space. In shimp women,
76.7% use specific dish while 44.0% women use specific dish and 44.0% women throw
in open space (Figure 4.12).
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Figure 4.11 Ownership of latrine of agricultural (employed n=450 and non-employed n=225) and shrimp women
(employed n=150 and non-employed n=75)
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Figure 4.12 Garbage disposal of agricultural (employed n=450 and non-employed n=225) and shrimp
women (employed n=150 and non-employed n=75)
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4.2.6 Common diseases of agricultural, tribal and shrimp women

This study found five common diseases among the employed and non-employed women in
agriculture, tribal and shrimp sector (Table 4.13). Among the diseases skin problem and back
pain were more severe in agricultural and tribal women. In shrimp women, significant highest
percentage had influenza among the employed women (52.6%) while asthma was the highest
(42.9%) among the non-employed women (p<0.05*). Dematitis secured lowest percentage
among the women except the non-employed shrimp women where back pain was absent.

4.3 Nutritional status of agricultural, tribal and shrimp women
4.3.1 Food consumption score of agricultural, tribal and shrimp women

In this study rice was taken most of the time by the respondents (Table 4.14). Carbohydrate
intake was within 5.5-8.5 among the employed and non-employed women in agriculture, fribal
and shrimp women. Protein, vitamin and minerals intake of the employed and the non-employed
agriculture women, employed and non-employed tribal women and employed and non-
employed shrimp women was 12.8+7.9, 122449, 13.116.5, 16.418.6, 11.124.7 and 12.219.3,
respectively.

Table 4.15 shows food consumption score (FCS) of the respondents which revealed that the
employed women had better condition (acceptable high) than the non-employed women. At the
same time, FCS was significant in agriculture, tribal and shrimp women (p<0.05). The study
found that highest 98.0% shrimp employed women was highly acceptable high followed by
97.1% tribal women and 94.5% agricultural women. Among the nonemployed the highest 78.7%}_
shrimp women was found highly acceptable high followed by 41.6% agricultural women with
acceptable low and 40.4% tribal women with acceptable high.

4.3.2 Physical activity level (PAL) of agricultural, tribal and shrimp women

Table 4.16 shows that significant physical activity level observed among the respondents
(p<0.05*). Among the agricultural women, 44.8% in employed women found with vigorous
activity while 67.6% non-employed women found with active or moderate level. In tribal, 40.4%
employed women found with vigorous activity whereas highest 57.7% women found with
sedentary or light activity. In shrimp, active or moderate PAL found highest (43.3%) among the
employed and low activity level found most (53.3%) among the non-employed women.
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Table 4.16 Association of employment on physical activity level (PAL) of agricultural (employed n=450 and non-employed n=225) and

shrimp women (employed n=150 and non-employed n=75)

| Agriculture women Tribal agriculture women | Shrimp women
Variables Non- P.value Non- P-value Non- P-value
n(%) employed n (%) n %) employed
n(%) n (%) n (%)
(<1.40) Low 1(03) 10 (5.8) 0(0.0) 0(0.0) 0(0.0) 40 (53.3)
{1.40-1.89) Sedentary or light activity | 36 (10.4) 23(133) 13(12.5) 30 (57.7) 16 (10.7) 21 (28.0)
(1.70-1.99) Active or moderate 126 (36.4) | 117 (67.6) 30375 | 15(28.8) 65 (43.3) 6(8.0)
{2.00-2.40) Vigorous sctivity 155(448) | 15@8.7) | P*99" | 42(40.4) 5(98) | P=001*| 56(37.3) 6(8.0) | P=<o00t*
(>2.4) High 28 (8.1) 8(4.8) 10 (9.6) 2(38) 13(8.7) 2027
Chi-square test, Fishers sxaci toest p <0.05°
¥
434 " 52188
K
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4.3.3 Body Mass Index (BMI) of agricultural, tribal and shrimp women

Table 4.18 shows height, weight and BMI of the respondents from agriculture, tribal and
shrimp women. Height result revealed that the highest 48.3% employed agriculture
women were between 126cm to 150 cm and 80% non-employed shrimp women were
between 150 cm to 180 cm. Maximum women that is more than 50% in agriculture, tribal
and shrimp women group were between 150 cm to 180 cm. In shrimp women both the
employed and the non-employed groups were significant (p<0.05). Weight result showed
that the highest 72.5% non-employed agriculture women were between 31-50 kg and
73.3% non-employed shrimp women were between 51-75 kg (p<0.05).

BMI results in Table 4.19 showed that 58.4% employed agricultural women, 65.4%
employed fribal women and 60.7% employed shrimp women had normal weight
(p<0.05%). The research also found that the maximum non-employed women are
suffering from underweight, overweight and obese. For example, in agriculture area
42.8% women are underweight and 32.4% are obese.

Results from logistic regressions estimates and odd ratio of different socio-economic and
demographic variables on nutritional status decreased in un-adjusted (Odd ratio (OR)=
95.0% confidence Interval (Cl) 1.00, 0.994); and in adjusted increased (OR=85.0% ClI
1.00, 1.045, respectively) (Table 19). In un-adjusted condition, normal nutritional status
decreased while malnutrition event increased. In adjusted condition, both the normal and
malnutrition status increased. In both cases, results were insignificant (p> 0.05).

This study was conducted to find out the relationship between BMI and socio-
demography status, income and food security of the agricultural, tribal and shrimp
women (Table 4.21). Level of education and food security of agriculture, tribal and
shrimp employed and the non-employed women showed significant relationship with
BMI (p<0.05). All groups showed significant relationship with BMI (p<0.05) except the
non-employed shrimp women.
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Table 4.19 Multiple logistic regression estimates and odds ratio of different socioeconomic and
demographic variables on nutritional status

Variables

OR

Un

-adjusted
95.0% C.lfor OR p-value

Adjusted
OR 95.0% C.LforOR  p-value

Above S000
Household size

6-9 Members
4-5 Members
2-3 Members

Body mass index

Nomnal
Malnutrition

Food security
Food secure
Food insecure

Employment

status

Employment
Non-
employment
Area of
respondents
Agriculture
Tribal
Shrimp

4531

1
0.733
0.770

(0.720, 2.260)
(0.755, 2.384)

(0.170,
20.842)

(0.670, 1.167)

(0.698, 1.432)
(0.825, 1.583)

(0.772, 1.307)

(0.799, 1.647)
(0.847, 1.923)

(0.714, 1.383)

(0.897, 1.620)

(3.329, 6.167)

(0.512, 1.050)
(0.563, 1.053)

0.404
0.317

0.606

0.384

1.000
0.421

0873

0.458
0.244

0.970

0214

<0.001***

0.080*
0.102

1
1.208
1.103

(0.652,2.240)
(0.587,2.072)

(0.206,36.320)

(0.628,1.308)

(0.802,1.746)
(0.922,1.902)

(0.766,1.356)

(0.773,1.699)
(0.938,2.300)

(0.722,1.511)

(0.676,1.284)

(3.529,6.733)

(0.505,1.245)
(0.469,0.975)

0.548
0.761

0.446

0.600

0.397
0.129

0.896

0.497
0.093*

0.816

0.666

<0.001***

0.313
0.038™

"p<0.10, “p<0.05, ~p<001.

OR=1 iIndkcatos no offect of the evert

OR>1 inchcates Increased ocoumence (N ment
DRt<1 rdicates decroased 0COUTONCE of evort
Lock at Cl ard P value for statisScal sgniicance of value
P O indcates Tw siststcal sgndicarce of he evert.

P>Q 06 ndicetes the sststcal non-egrcancs of he event,
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4.3.4 Anemia status of agricultural, tribal and shrimp women

Table 4.22 showed that severe anemia was found among non-employed women such as in
agriculture 51.4% women, in tribal 38.5% women and in shrimp 66.7% women (p<0.05%).
Anemia status among the employed women was moderate to mild anemic. Highest 33.2%
employed agriculture women found non-anemic followed by 8.0% shrimp women and 4.8%
tribal women. Association of employment on anemia status and serum ferritin level found
significant in employed and non-employed agriculture, tribal and shrimp women (P<0.05) (Table
4.23). Multiple logistic regression result revealed that in un-adjusted condition, anemia status in
agriculture, tribal and shrimp was 1, 0.134, 0.216, respectively whereas in adjusted condition it
was 1, 0.142 and 0.205, respectively (Table 4.24).

Ferritin of employed and non-employed women from agriculture and shrimp, zinc of employed
and non-employed agriculture women and iron of employed agricuiture women found significant
with association of anemia status (p<0.05) (Table 4.25). After finding out anemia status of the
employed and non-employed women, this study conducted analysis to find out the relationship
of anemia status with socio-demography profile, income, food security and BMI of the
respondents (Table 4.26). Fisher's exact test found insignificant relationship in all groups (p>
0.05).






Table 4.24 Multiple logistic regression estimates and odds ratio of different socioeconomic and

demographic variables on anemia
Un Adjusted
Variables OR 95.0% og.uor " OR 95.0% o:‘.l.hr

Education

lliterate 1 0214 3

Primary 1349  (0.841.2.162) 0.113 1357  (0.825,2.235) 0.22¢

Secondary & above 1.416 (0.921,2.179) y 1.382 (0.871,2.224) 0.18]
Age

Below 20 1 0.975 1

20-34 0.889 (0.477,2.048) 0'801 1.154 (0.537,2.482) 0.714

35 & above 1.008 (0.530.2.278) : 1,384 (0.824,3,020) 0.414
Religion

Muslim 1 1

Non-Muslim 0.848 (0.582,1.209) 0.358 0.963 (0.838 1.457) 0.85
Income expenditure(Tk)

Below 9000 1 1

9000 & above 0849  (0.607,1.188) 0.339 o769  (0-5381.009) 0.15
Food security

Food secure 1 1

Food insecure 1.070 (0.735,1.560) 0.723 1.182 (0.788,1.771) 0.41
Physical activity level

Low Pal 1 1

Moderate Pal 0.721 (0.432,1.203) 0.210 0.767 (0.446,1.319) 0.

High Pal 0.888 (0.532,1.482) 0.650 0.858 (0.489,1.503) 0.
Body mass index

Normal 1 (0.714,1.383) 0.970 1

Malnutrition 0.994 1.075 (0.742,1.556) 0.
Employment status uj

Employment 1 0.007*** 1 (0.349,0.841) 0.

Non-employment 0.583 (0.407, 0.864) 0.541
Source of Drinking

Tube well 1 0.050* 1

Others 1.875 (0.976,3.602) 1.520 (0.753,3.067) 024]
Area of respondents

Agriculture 1 <0.001*** 1

Tribal 0.134 ((g?g;g% <0.001*** 0.142 (0.085 0.309) <0.001

Shrimp 0.216 Rrile? 0.205 0.120,0.352)  <0.001

*p<0.10, *p < 0.05; *"p < 0.01.
OR=1 indicates no effect of the event.
OR>1 Indicates increased octurrence of event

OR<1 indicates decreasad scoumence (event.

P<0.08 indicates the statistical significanca of the event
P»0.05 indicates the statisbcal non-significance of the event.
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Table 4.25 Relationship of anemia status with ferritin, iron, zinc and copper level of agricultural, tribal and shrimp women
gccording to Asia-Pacific

Anemia status
Variables _Agriculture women Tribal women Shrimp women
(%) Non-employed (%) Employed (%) _ Non-employed (%) Employed (%) Non-employed (%)

<12 | >212 | Pvae | <12 | >=12 | Pvsha | <12 [ >=12 | Pvebe | <12 | >512 | Pouie (lg >a12 | Pss | <12 | >=12 | Pvaie
Ferritin
<15 pg/L 007 | 700 | oo | 808 | 14 | o | 017 | - - | 485 | - - | 100 | 900 | 004" | 773 | 00 e
>15 pg/L 93 | 300 394 | 889 8.3 . 545 - 00 | 100 227 | 100
Zinc
<10.1 ymoll. | gg g | 70,0 ooa | &1 | 00 | oue| 88| - -l oo | - © | 660|100 [ oo | 00 | 00 | -
>10.1 pmolll | 41,1 | 300 839 [ 100 16.7 . 100 - 350 | 00 100 | 100
lron
<11 pmoliL 0.00* 0.33 . 2

204 | 900 | O 515 | 333 | 5 | 017 | - 84 | - 87.5 | 700 | oo | 227 | 00 | (400
>pmolil | oo | o0 485 | 667 8.3 . 6368 | - 325 | 300 773 | 100
Copper
<10.1pmoll. | oo | g7 | 0103 | 515 | 556 | 083 | 750 | - - | 182 | - - | 726 | 80.0 | 0820 [ 273 | oo | 0304
>101pmoll. | 4,8 | 33 485 | 444 250 | - 818 | - 275 | 200 727 | 100

Chi-square test, Fisher's exact test  p <0.05
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4.3.5 Serum ferritin, zinc, iron and copper status of agricultural, tribal and shrimp women

Table 4.27 shows serum ferritin, zinc, iron and copper in blood sample of the respondents in
agriculture, tribal and shrimp sector. Among the employed agriculture, tribal and shrimp women
serum ferritin level <15 pg/L was 83.3%, 91.7% and 98.0%, respectively. Zinc level in employed
women from all the three sectors has higher percentage <10.1 pmol/L than the non-employed
women. However, serum ferritin, zinc, iron and copper level among the employed and non-
employed in agriculture, tribal and shrimp sectors was significant (p<0.05) except iron level in
the employed and the non-employed women in agriculture (p>0.05).
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Table 4.27 Association of employment on serum feritin, zinc, iron and copper status of agricultural and shrimp

ture women Tribal i?huimo women Shrimp women
Variables Employed pvaiue | Employed n-employed p-value No p-value
n{%) | (control) n(%) 0(%) n{%) (controf) n(%)
- Serum ferritin (cut off 15 pgiL)

<15 pgl. 70(83.3) | 21(50.0) p=0.000* | 22(81.7) | 5(45.5) p=0.002* | 49(98.0) 17(70.8) p=0.000*
>15 pg/L 14(16.7) | 21(50.0) 2(8.3) 6(54.5) 1(2.0) 7(20.2)
Zinc (Cut off 10.1 pmoliL)
<101 60(82.1) | 2(4.8) p=0.000" | 20(83.3) 0(0.0) p=0.000* 36 (72.0) 0(0.0) p=0.000*
>10.1 15(17.9) | 40(95.2) 4(16.7) 11(100.0) 14 (28.0) 24 (100.0)
iron (Cut off 11 pmoliL)
<11 38(45.2) | 20(47.8) p=0.802 22(e1.7) 4(36.4) p=0.000* 34(68.0) 5(20.8) p=0.000*
>11 48(54.8) | 22(52.4) 2(8.3) 7(83.8) 16(32.0) 16(79.2)
Copper (Cut off 11 ymollL)
<11 75(89.3) | 22(52.4) p=0.000* | 18(75.0) | 2(18.2) p=0.001* | 37(74.0) 8(25.0) p=0.000"
>11 9(10.7) | 20(47.6) 8(25.0) 9(81.8) 13(26.0) 18(75.0)

Significance p <005*
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4.4 Food security status of agricultural, tribal and shrimp women

Food security status was found mostly insecured in all employed and non-employed women
(Table 4.28). Among agricultural women Only 31.5% and 17.3% employed and non-employed
women, respectively found with food secure. In tribal, it was 24.0% and 15.4%, respectively
while in shrimp it was 40.0% and 12.0%, respectively. The results were found significant with
P<0.05*. After finding out anemia status of the employed and non-employed women, this study
conducted analysis to find out the relationship of food security status with socio-demography
profile, income and BMI of the respondents (Table 4.29). Food security status showed
significant relationship with education, age, marital status, income of the employed and non-
employed agriculture and shrimp women (p<0.05). Tribal women did not show any significant
relationships with the above variables (p>0.05). BMI of all the groups of employed and non-
employed women showed significant relationship with food security status (p<0.05).
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Table 4.28 Association of employment on food security status of agricuitural (employed n=450 and non-employed n=225) and shrimp
women (employed n=150 and non-employed n=75)

Agriculture women Tribal agriculture women Shrimp women
v [~ Employed | No Pvalbe | Employed Non-employed | Pvaive | Employed No “Pvalve
n (%) n(%) n(%) n{%) n(%) n(%)
Food security
food secure 109 (31.5) | 30(17.3) A 25(24.0) |(8(154) e 66 (40.0) (9(12.0) o
mild insecure 157 (45.4) | 103 (598.5) 49 (47.1) | 10(19.2) 63 (42.0) | 39(52.0)
moderate insecure | 69 (19.94) | 23 (13.5) 22(21.2) |18(34.6) 21(14.0) | 21(28.0)
severely insecure 11(3.2) 17 (9.8) 8(7.7) 16 (30.8) 6 (0.4) 6 (8.0)

Chi-square test, Fisher's exact tes!

p <0.05
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Table 4.29 Relationship of food security status with socio-demography profile, income and BMI of the agricultural (employed n=450 and
non-employed n=225) and shrimp women (employed n=150 and non-employed n=75)

“Food security
Variables Agriculture women Tribal women Shrimp women
Food secure Food insecure Food secure Food insecure Food secure Food insecure
Case | Control [P Case | Control [P Case [ Control [ P Case | Control | P Case | Control | P Case | Control | P

Education
iterate 29 | 233 236 | 287 380 | s00 16 | 384 17 | 111 33 | 208
Primary 220 | 200 |o01*| 487 | 328 |00t | 400 | 375 [ 060 | 320 | 227 | 060 | 333 | 333 |o000"| 33 | {37 | 000
Secondary & > 550 | 567 477 | 85 240 | 125 384 | 409 550 | 556 83 | s
‘:2'3 138 | 100 55 21 40 0.0 63 0.0 5.0 0.0 8.7 6.1

505 | 533 485 | 392 520 | 250 430 | 455 633 | 444 644 | 500
20-34 358 | 387 (99| 480 | 587 |90 | 4o | 750 | 925 | s08 | ses | 925 | 317 | sss |09 | 289 | 439 |00
35 & above

00 00
Married 100 100 100 1 100 1 100 100 083 | 100 989 | o985
unmarried 00 | 0o [%9%| o0 | 00 000! 00 | o0 oz | 00 | 00 [o02| 17 | oo 000° | 44 18 |99
income (TK) 376 | 8500 458 | 427 W0 | 375 : 481 | 4009 00 | 556 556 | 455
:;8%0 824 | 500 |[o004" | 544 | 573 | o004 | 840 | 625 |o0s8 | 519 | 501 [o0sse | 600 | 444 |000° | 444 | 545 | o000
BMI

<18.5 275 | 400 194 | 434 8.0 125 165 | 208 15.0 0.0 200 | 91
18.5-24.9 506 | 267 [000°| 692 | 245 |000*| 880 | 375 |001*| e84 | 523 | o0o01*| €83 | 333 |o0o00° | 658 | 758 | 000°
> 250 128 | 333 114 | 322 40 | 500 1852 | 273 167 | €87 144 | 182

Chi-square lest, Fisher's exacttest p <005
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DISCUSSION

This study is first of its kind of independent studies (using primary data) to examine the
employment status of women in agriculture, tribal and shrimp industry and its impacts
on women health, nutrition and lifestyle indicators. Using a random sample of more than
900 women in agriculture and Shrimp sector and covering data for six districts, this study
provides a very comprehensive picture and unique value to the literature. Resuits were
comprehensively compared across three different groups, i.e., general agriculture,
shrimp sector and tribal women. This study examines, not only the general agricultural
women, but also the shrimp sector and tribal women, which is an important value in
addition to the literature. To compare the findings and fulfil the objectives the study
conducted with employed and non-employed women (control) in all three groups.

5.1 Lifestyle and socio-demography of agricultural, tribal and shrimp women

Salehin et al. (2009) found that 54% of the agricultural farmers are middle aged (36-50)
and the highest 28% completed their primary education. Substantial portion of the
women finished their study at primary level because people think women donot need to
study more (Rahman ef al., 2016).The highest 47.9% of the farmers are found old aged
and 65.4% was literate from primary to above secondary by Hoque and Haque (2014).
Roy et al (2015) reported a positive and significant relationship of participants in
farming. It is expected that education is must to improve in all spheres of activities
including agriculture since education level has significant impact on raising farming
efficiency and boosting potential output (Ali and Finn, 1989; Seyoum et al., 1998). One
year household-head's education increased rice production by 4 percent (Asadullah and
Rahman, 2005). Researchers also reported insignificant effect of education on
agricultural production efficiency in Bangladesh due to the education system (Wadud
and White, 2000; Rahman, 2004). It was also reported that education has negative
impact in participating agricultural works that is the higher the education level the lower
the number of participants (Roy et al, 2015). Salehin et al. (2009) revealed that
maximum 41% family is medium sized in agriculture similar to this study among
employee and non-employee women 61.9% and 57.8%, respectively. Hoque and Haque
(2014) and Rahman et al. (2016) found medium family with highest proportion 38.9%
and 65%, respectively. In the study, substantial portion of the employee and non-
employee women was mamied and involved in household works including agriculture
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and other income generating sources. The eaming of the employee and non-employee
women income in our study was lower than the national average of Tk. 13258 (BBS,
2017). Salehin ef al. (2009) reported that 40% of the farmers were having low income
and 43% having medium income while Hoque and Haque (2014) found 47.4% farmers
having medium income and 38.4% having high.

Tribal women are less educated compared to their male counterparts as well as
compared to national figure of 32.4% as per the 1991 Census (MoWCA, 2011).
Maxmimum percentage was found with no education and primary education by Mullah et
al. (2007). The study also found poor education facilities among the tribal living in the
villages. Tribal people are engaged in different types of work however, majority of the
women are found involved in agriculture (Mullah et al., 2007). Source of drinking water
was tube well and ponds dominated in the study. It is found that among the tribal
people, 60.94% households are involved in agricultural day labor activities. Around
22.14% household depend on their own cultivable land for production, 5.99% in
various formal and non-formal service sectors (Offices support staff, Security guard
and Garments factory), 2.34% of total sample HHs are involved in livestock rearing.
2.86% tribal households were found involved with small business activities (Petty
shop, tea stall) (Toppo et al., 2016). Average respondent income was highest above
Tk. 3000 (Mullah et al., 2007). Regarding average monthly income of the households,
majority (50.26%) of the households are up to 4000.00 BDT (U$ 50) per month. Only
3.13% reported that their income is more than 6000.00 BDT (U$ 75) (Toppo et al.,
2016). Another research shows that the average annual income of tribal households
was around US$ 350 (28,000.00 tk.) in 2007(Pant et al., 2014); this number grew
significantly reaching over US$ 570 (45600.00) in 2009. The estimated was average
incomes of US$ 1702 for a rural household in Bangladesh in 2010 (BBS, 2012).

A total of 52% of the fishermen in Rajshahi had 4-5 family members (Ali et al., 2008) and
65% of the fishermen had 4-6 family members in south-western region of Bangladesh
(Das et al., 2015). Zarin (2014) reported that 40% and 17.5% of the women workers in
shrimp processing industry are married and unmarried, respectively. The percentage of
marmied workers in our study was higher than Zarin (2014). In a study, 61% and 83% of
fisherman at Shirajgonj district had own house and own tube-well, respectively (Rahman
et al., 2014). Compared to the fisherman of different regions of Bangladesh the shrimp
industry women found a better life style. Other social advantages in terms of access to
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safe drinking water, sanitary facility and electricity were available among the
respondents. Zarin (2014) reported that 29.2%, 43.3% and 13.3% of shrimp industry
women were 21-30, 3140 and 41-50 years old, respectively. Moreover, the study also
mentioned that 65%, 30% and 5% respondents were illiterate in primary and secondary
Our study suggests that educational status of the women workers are increasing. This
might be due to the increasing educational facilities from GOs and NGOs. Income level
of the shrimp industry women is very low for the survival and support family (Halim,
2004). Zarin (2014) found that the income 62.5% of the employed in shrimp industry
was below 2000 BDT and only 15% had income 3500 BDT and above. In the current

study, expenditure was also higher among the employees,

This study found that agricultural women in general, tribal and shrimp industry spend
substantial portion of their income on food items. In fact, the difference between food
and non-food items was double. Among food items, rice, fish and vegetables were most
common. Employed respondents use highest money for fisheries whereas non-
employed women donot spend on fisheries. They spend highest money on agriculture.
In tribal, highest expenditure by employed women and lowest expenditure by non-
employed women was same as general agriculture. This is similar in shrimp industry
women. Insignificant relationship between household expenditure and women
participation in rice production was reported by Roy et al. (2015). This is similar to our
study. Following fisheries, respondent spend money on education and medicine.
Agricultural women spend highest money on medicine while shrimp employed women
spend highest money for education. Most of the women reported that they spend income
for medicine for the oldest person while they are aware of children education so they
spend money for education. However, our study found that agricultural women
expenditure was the highest among the employed and the non-employed women from
three groups. Besides the study found that women have spent highest money on food
and non-food items. However, this study revealed that employed women, highly
contributing to their family income, thus reduce the economic pressure of the family.
Thus the result of the current study shows that women employed in agriculture and
shrimp industry are greatly contributing in total production as well as in total family
income.

In our study we that found near fifty percent women take loan from different GOs and
NGOs. Generally women take loan to finance their lifestyles which are gradually
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increasing because women are becoming independent when it comes to making
financial decisions (Chakraborty, 2019). (Khondkar, 2002) found that loan taking by
women paly positive and negative results in changing the quantity and quality of assets
as women borrow money for investment. However, in some cases women donot invest
in business instead they spend it for household requirements. A study found that 68.5%
of the respondents could change their empowerment situation by taking loan. By the
estimated change in empowerment it was realized that 15.8 percent of the respondents
experienced positive change in their empowerment situation. The main factors affecting
the change in women empowerment were membership of different micro-credit
organizations, poverty change due to micro-credit and use of loaned money (Hossain et
al., 2016). Our study found that women take loan to improve their business which was
similar to other findings. Women prefer both GOs (Banks) and NGOs (BRAC, Grameen,
Proshika, etc.). This study found that women employed in agriculture took highest loan
for agricultural purposes while non-employed fribal women took lowest loan.
Respondents choose Proshika, Asa and BRAC NGOs mostly for taking loan which is
due to easy access for women for taking loan.

This study found that more than three-fourth of women in agriculture and tribal sector
live in their own house. On the other hand, one-third of shrimp women live in their own
house. Among the non-employed women own house percentage was lower in
agriculture and tribal sector but higher in shrimp sector. Among the housing material
wooden was found least in all three sectors which is similar to Akhtaruzzaman ef al.
(2011). Tin and concrete house was more in agriculture and shrimp sector while in tribal
mud house was very common., The survey study reported that nationally 66.15%
households made of tin wall which is higher than current study. In nutrition, health and
demographic survey of Bangladesh-2011, Akhtaruzzaman ef al. (2011) found 88.3%
household with tin roofing which is higher than the current study. Maximum household in
both employed and non-employed had lighting facility where Polli electricity dominated in
the area over kupi/hurricane and road side lights which is similar to Akhtaruzzaman ef al.
(2011). The study aiso reported that nationally 81.2% households have separate kitchen
for cooking which higher than the current study. In the current study, The shrimp women
had highest percentage of separate kitchen.Those who have no separate kitchen, they
usually cook in open space or share with others or do it in the living room which
(Akhtaruzzaman et al., 2011). This statement is very similar to the current study. Main
sources of drinking water in this study was highest than other studies conducted on
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agriculture, tribal and shrimp workers livelihood. The use of tube well water for drinking
percentage was more than use of tube-well water for cooking. For cooking the
respondents found using pond water and tube well water.

5.2 Health status of agricultural, tribal and shrimp women

Many women are advantaged by prenatal care which provides numerous secondary
prevention opportunities such as matemal influenza vaccine to prevent pregnancy
complications (Moos, 2006). The use of progesterone to prevent a subsequent preterm
birth in control women who have previously given premature birth is a new example of
the primary prevention opportunities of prenatal care (Meis et al., 2003). In the cumrent
study, health checking during pregnancy was higher in employed women in all the three
sectors. Employed women are more aware than the non-employed women in this regard.
Similar trends found in Tetanus toxoid full and incomplete dose completion which was
significant in shrimp women. Also the study found, higher percentage of the employed
women completed full dose timely than non-employed women. Higher normal delivery
and lower birth difficulties reported among the empioyed women than non-employed
women in agriculture, tribal and shrimp industry women. This indicates that, employed
women are more concemed about prenatal care of their heaith than the non-employed
women. Also during the survey, employed women reported that they got information
from different NGOs who provide them loan for conducting works and business. During
the time, they also provide information on advantages of prenatal care. Thus NGO
encourages women in the sectors.

The postnatal period is defined as the first six weeks after birth which is a very critical
period to the health and survival of a mother and her newbom. More importantly, provide
postnatal care in the first 24 hours to all mothers and babies regardless of where the
birth occurs and all mothers and babies need at least four postnatal checkups in the first
6 weeks suggested by WHO (2015). About 18% of mothers received postnatal care from
the health care facility (Shahjahan et al., 2015). The authors also reported that mother’s
education appears to have a strong and significant association with postnatal care
practices in rural Bangladesh. Newbomns of mothers having a skilled delivery were
significantly more likely to receive PNC (Singh et al, 2017). In this study, higher
percentage of employed women in agriculture, tribal and shrimp industry are found
concemed about postnatal care of them and their children than the non-employed
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women. Therefore, breast feeding practices, vaccination coverage for the new bom,
complete doses of immunization, and percentage trends of vaccination like BCG, Polio,
Pneuomonia was higher among the employed women in the study. This study found that
less than half of the women in the three sectors did not complete Vitamin A capsule for
their children less than five years. On the other hand, more than half of the women
completed all courses of vaccination which was higher among the employed women.
The study found significant result among shrimp women. Majority of the women did not
take Vitamin A capsule within 24 hrs of newbomn except in employed shrimp industry

women.

Sanitation status of the respondents revealed that majority of the women in agriculture
and tribal employed and non-employed use own toilet while in shrimp industry most of
the women use shared toilets. This might be due to shrimp women live in rented house
mostly and in the slum of the city. In Bangladesh between 1994 and 2009 sanitation
using have significantly increased, the percentage of households openly defecating
declined at a rate of about 1.8% per year from 30% in 1994 to 6.8% in 2009 in rural
areas (Zheng et al., 2013). This means an increase in number of accessing sanitation
faciliies which is similar to our study. On the other hand, access to individual
improved sanitation facilities nearly doubled from about 30% in 2006 to 57% in 2008,
with both rural and urban areas showing impressive progress. In 2007, 20% of the
poorest households still openly defecated, although many of them (38%) shared a
latrine of any type. Both the researches reveal that open defecation still remain
39.40% among the tribal and poor rural people in Bangladesh. In the current study,
very few women use toilet provided by government or NGOs. Garbage disposal result
revealed that most of the non-employed and employed women in agriculture, tribal
and shrimp industries use specific dish and open space for disposal. The women keep
all types of garbage in one packet and then throw it. Women don't keep plastic or non-
degradable garbage in separate.

Current study found skin diseases and asthma in most of the employed and non-
employed women in all three sectors. Nuruzzaman and Uddin (2017) reported that
diseases such as colds, coughs, asthma, backache and musculoskeletal pains are the
common ailments perceived to be prevalent in shrimp processing workers. The finding is
similar to the current study. It was also reported that tribal communities are immensely
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burdened with various diseases like malaria, diarrhoea and acute respiratory infection
(MoCHTA, 2015) which is similar to current study.

5.3 Nutritional status of agricultural, tribal and shrimp women

Women are the key actors within the agriculture and food system in Bangladesh. The
argument for focusing on gender inequality in agriculture is strengthened by empirical
evidence that demonstrates the role of women in improving household agricultural
productivity, food and nutrition security. Considerable evidence also suggests that
mothers’ greater control over resources like agriculture improves child outcomes in
particular, nutrition and education (Hallman, 2003). These disease occurrences also
depend on nutritional status that is determined by income and food consumption of the
respondents. In this study income and food consumption status found better among
employeed women which might positively impacted disease occurrences and nutritional
status of the women respondents.Tribal women employed in agriculture and tribal
employee women enjoy more expenditure on food items which definitely provide more
nutrition and keep them healthy than the non-employed women.

In shrimp industry, Zarin (2014) reported that BMI between 18.5 and 25 tend to have
fewer diseases and to live longer than persons with lower or higher BMI. A person who
is unhealthy and thin is said to be wasted and the phenomena is generally known as
wasting. By contrast a person who is unhealthy and fat is said to be overweight or
obese. A BMI >25 indicates overweight but this is not necessarily equivalent to obesity,
as athletes with great muscle mass will also have a high BMI. Overweight is usually
classified as grade 1: 25-30; grade 2: 30-40; grade 3: >40. Recent data indicate that
24% of mamed women nationwide are undemourished BMI < 18.5, while 17% of this
same cohort are overweight or obese BMI > 25.0 (Arsenault ef al, 2010). However,
women's empowerment, experienced an increase in women's BMI (Murshed-E-Jahan,
2010). These are supporting current study, hence employed women in shrimp industry
found mostly normal weight. Better income and more expenditure on food might
contribute in nutritional status of the women. If the number of individuals with low BMI in
a population is increasing, it is likely that there is a food shortage (Zarin, 2014). In non-
employee community, most of the women reported food shortage at home due to
financial problem. This study found maximum non-employeed women with underweight.
In Bangladesh, studies have demonstrated that anemia status of the women is a
significant public health concern (Bishwaijit et al., 2016; Ahmed, 2000). It was stated that
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sociodemographic and household characteristics had shown significant correlation with
anemia status of rural women (Bishwaijit et al., 2016). It also appears that severe anemia
in the Bangladeshi population is less frequent (Ahmed, 2000). However, this study found
less percentage of severe anemia among the employed women while non-employed
women were with high percentage. This means women who were employed were less
likely to be anemic. In fact, besides contributing to economic access to better food,
nutrition, and living conditions, employment can promote nutritional knowledge and
health status among women.

5.4 Dietary food intake

Dietary food intake was measured following FCS based on dietary diversity, food
frequency and relative importance of different food groups in the last 7 days (Hoddinott
and Yohannes, 2002; Kennedy et al., 2011). This study recorded that rice dominates
over other food items in terms of frequency.The employed and the non-employed
women in the three sectors took carbohydrate, protein, vitamin, minerals in their daily
diet. FCS analysis revealed that employed women had significantly better status than
the non-employed women in general, tribal and shrimp women group.

5.5 Physical activity level

Total physical activity for women includes behaviors within the household, leisure and
occupation domains and is referred to as lifestyle physical activity. (Wilbur et al., 1993).
Generally, PAL rates are lower for women than men and these rate further decline with
ages (Caspersen et al., 2000). in this study physical activity of the non-employed women
was lower than the employed women which might be due to limited financial resources,
endure social isolation and have fewer community health resources than the employed
women. Similar findings reported by Carruth and Logan (2002) who compared between
rural and urban women. These factors may contribute to lower PAL of non-employed
women compared to employed women in general, tribal and shrimp women group.

5.6 Food security status

Food security, as defined by the United Nations' Committee on World Food Security,
means that all people, at all times, have physical, social, and economic access to
sufficient, safe, and nutritious food that meets their food preferences and dietary needs
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for an active and healthy life in World Food Summit in 1996. Women contribution in
agricultural production and marketing for income generation, and ensuring their
nutritional status are vital for improving food security in the country (MoA, 2013). Explicit
recognition of women's role in their families’ nutrition is central to nutrition-sensitive
agriculture (Ruel and Alderman, 2013). More percentage of underweight indicate
increased food insecurity situation among non-employee while maximum percentage of
normal weight indicates better food security (Begum et al., 2013). Our study found that
employed women have better food security than the non-employed which coincides with
the statement. This means non-employed women vulnerable to food access. In fact, the
country experiences numerous challenges regarding food insecurity. Food utilization has
improved but balanced food intake is still far below the standard. A notable portion of
people who are not employed are still severely food insecured and malnourished (Roy et
al., 2019) .
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CONCLUSION and KEY FINDINGS
CONCLUSION

Women in Bangladesh play very important roles in family and the economy. They take
care of the husband and children and engage themselves in employment generation
activities, formally or informally. This research is first of its kind in Bangladesh to
examine the socio-economic, health, nutrition and lifestyle indicators by using primary
survey data of more than 900 respondents. Furthermore, this study compares the results
among general agricultural women, shrimp women and tribal women workers. By
analyzing data for all the three segments, this study provides important value to the
literature.

The findings from the study are as follows:

» Education is a strong driver of employment of women in agricuiture. Our results
indicate that the Shrimp sector has greater proportion of educated women than
the general agriculture.

« Significant diversity of income exists across groups. Among various employment
groups, the Shrimp sector women have relatively higher income (Tk. 4103) than
the general agricultural women.

« The tribal agricultural women are disadvantaged in terms of employment and
education.

« Religion has significant influence on employment of tribal workers, while marital
status has significant influence on employment of Shrimp workers.

« Women involved in agriculture have better lifestyle than the non-employed women.
However, our study is suggesting immediate initiatives, for example, training, free
education, business literacy school (BLS), etc. for enhancing education among
the employed and the non-employed women for the betterment of the production
efficiency and development of the country. Our study suggests that agricultural
work has great potentiality of increasing women and household income and for
creating employment.

« Significant diversity exists in terms of housing condition. Among the employed
women, 78.0%, 90.4% and 36.7% in agriculture, tribal and shrimp sector are
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used to live in own house, while 60.1%, 80.8% and 52.0% non-employed women
were found having own house.

» In shrimp cases, our study found that, employed women lead a better life than the
non-employed since livelihood levels and standards are influenced by income
level, education and social changes. The new knowledge would help to formulate
strategies and policies to address the major constraints to improve the lifestyle of
the community.

Employed women have access to better quality of drinking water. About 92% of
employed women in agriculture are having access to tube well drinking water as
compared to about 82% non-employed women. Tube well water also significantly
dominated in source for cooking and utensils washing among the employed and
the non-employed in agriculture, tribal and shrimp women. Separate kitchen
percentage was higher among agriculture and tribal employed women whereas
in shrimp both employed and non-employed women had separate kitchen.

In prenatal care, more employed women found are found more with health check
during pregnancy than the non-employed women. Also, the breast feeding
practice was more among the employed women than the non-employed women.

Tribal employed and non-employed workers are significantly lagging behind in
terms of health indicators. Over 90% of Shrimp employed women have
completed all courses of vaccination, while the rate is 77% for general employed
women and only 61% for the tribal employed women in agriculture.

o There is a significant difference in hygiene and sanitation status between the
employed and the non-employed women where the employed women have
better hygiene and sanitation status. Tribal women are found to be
disadvantaged by this indicator.

« Significant food consumption pattern (P<0.05%) revealed that the employed women
had better condition (acceptable high) than the non-employed women,

« Significant disparity exists in terms of physical activity level where the vigorous
activity levels are found to be higher for the employed women. The excessive
workioad may be detrimental to women health and may affect the labour
productivity in agriculture in the long run.

« The results indicate better Body Mass Index condition for employed women. We
found that the maximum non-employed women are suffering from underweight,
overweight and obese. For example, in agriculture area 42.8% women are
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underweight and 32.4% are obese. In fribal, 21.2% are overweight and 30.8%
are obese and similarly in shrimp 36.0% are overweight and 21.3% are obese.

« Severe anemia conditions prevail among non-employed women, which is a major
policy concem. Anemia status among the employed women was moderate to
mild anemic. Highest 33.2% employed agriculture women found non-anemic
followed by 8.0% shrimp women and 4.8% tribal women.

e Food consumption score and physical activity level indicated that the employed
women in agricuiture and shrimp industry have better condition than the non-
employed women.

« Food security status are found mostly insecured in all the employed and the non-
employed women. Among the agricultural women only 31.5% and 17.3%
employed and non-employed women, respectively are found food secured. In the
tribal women, it was 24.0% and 15.4%, respectively while in the shimp workers it
was 40.0% and 12.0%, respectively. The results were found significant with
P<0.05".

The results from the study show significant disparity in income, health, nutrition and
lifestyle conditions of women workers. Education and training underpin the development
of women employment, which leads to women empowerment and higher socio-
economic status. Shrimp women are having higher personal income, while tribal women
are found to be disadvantaged by various indicators.

The study recommends

» Developing appropriate tool to improve socioeconomic status of shrimp sector
women certainly offer an improved option and add significant value to the sector

» Almost all the problems faced by the women labor such as discrimination in wages
of male and female, discrimination in working hours, harassment should be
monitored by government and non-government officials

» Policy makers and agencies would be benefited from being better informed
regarding the livelihood and hygiene information of shrimp industry women

» More research and effective actions like training along with credit facilities should
be implemented to train the women
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KEY FINDINGS

This study is first of its kind of independent studies (using primary data) to examine the
employment status of women in agriculture and its impacts on women health, nutrition
and lifestyle indicators. Using a random sample of more than 900 women in agriculture
and Shrimp sector and covering data for six districts, this study provides a very
comprehensive picture and unique value to the literature. Results were comprehensively
compared across three different groups, i.e., general agriculture, shrimp sector and tribal
women. This study examines, not only the general agricultural women, but also the
shrimp sector and tribal women, which has important value in addition to the literature.

Lifestyle and socio-demography of agricultural, tribal and shrimp women

The average household size for the general agricultural women is found to be 4.34
persons for both employed and unempioyed women. For the tribal women the average
household size is 4.68, which is not significantly different from the non-employed
women, which is 4.54. However, a significant difference in the mean household size is
found to be in the Shrimp sector. The mean household size of the Shrimp employed
women is 3.97 persons compared to the non-employed women 4.47 persons and the
difference is statistically significant at the 1% level (P<0.01). Age distribution result
revealed that maximum women are between 25-34 and 35-44 years old in all three
sectors with exception in shrimp control women where 42.7% were above 45 years old.
Marital status results found that most women were maried. Primary education was
phenomenally highest percentage among the employed and the non-employed women
in agriculture, tribal and shrimp sector. Average employed respondents income was
insignificantly higher than the non-employed women in agriculture and tribal women
while in shrimp sector, average employed respondents income was significantly higher
than non-employed women. Housing condition results revealed that more employed
women live in own house among agriculture and tribal while in shrimp non-employed
women mostly live in own house. Employed women in shrimp sector are used to live in
rented house in slum since they work in processing plants and came from distant places.
Lighting of the house was maximum among the employed tribal women (89.4%) and
minimum among the non-employed shrimp women (56.0%). In agriculture and shrimp
sector Polli electricity contributed much (above 65%) which was less than 40% in tribal
sector. Tube well was the main sources of drinking water. In the three sectors use of
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tube well water for cooking and washing utensils were highest than other sources except
the non-employed tribal group who use other sources.

Health status of agricultural, tribal and shrimp women

Prenatal care result showed that trends of health check during pregnancy was higher
among the employed women in agriculture, fribal and shrimp sector than the non-
employed women although the difference was not varied largely. Similar trends found in
Tetanus toxoid full and incomplete dose completion which was significant in shrimp
women (P<0.05%). Significantly higher delivery process observed among the employed
women in the sectors than the non-employed women. The study found that in
agriculture, tribal and shrimp 91.0%, 82.7% and 92.7% employed women, respectively
practiced breast feeding. Among the non-employed the percentage was little lower.
Completion of vaccine courses was significantly higher among the employed women
than the non-employed women. Hygiene and sanitation parameters like latrine, hand
washing after toilet, hand washing before and after eating and garbage disposal status
found better in employed women in agricultural, tribal and shrimp sector than the non-
employed employed women. Among five common diseases (Skin diseases, Dermatitis,
Influenza, Asthma and Back pain) skin problem and back pain were more severe in
agricultural and tribal women. In shrimp women, significant highest percentage had
influenza among the employed women (52.6%) while asthma was highest (42.9%)
among the non-employed women (p<0.05*). Dermatitis secured lowest percentage
among the women except the non-employed shrimp women where back pain was
absent.

Nutritional status of agricultural, tribal and shrimp women

Significant food consumption pattem (P<0.05%) revealed that the employed women had
better condition (acceptable high) than non-employed women. Significant physical
activity level observed among the respondents (P<0.05%). Among the agricuitural
women, 44.8% in employed women found with vigorous activity while 67.6% non-
employed women found with active or moderate level. In the tribal area,40.4% employed
women were found with vigorous activity whereas highest 57.7% women found with
sedentary or light activity. On the other hand, in shrimp sector active or moderate PAL
found highest (43.3%) among the employed and low activity level found most (53.3%)
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among the non-employed women. Estimation of basal metabolic rate (BMR) by age was
as 14.814 Kcal/day, 8.126 Kcal/day and 9.082 Kcal/day for 18-30 yrs, 30-60 yrs and >60
yrs old women, respectively. The research found that maximum non-employed women
are suffering from underweight, overweight and obese which were lower among the
employed women. Severe anemia was found among the non-employed women while it
was moderate to mild anemic in case of employed women. Ferritin level of the employed
and the non-employed women from agriculture and shrimp, zinc level of the employed
and the non-employed women in agriculture and iron level of the employed agriculture
women found significant with association of anemia status (p<0.05). Another key
findings in this study is that among the employed agriculture, tribal and shrimp women
serum fermritin level <15 pg/L was 83.3%, 91.7% and 98.0%, respectively. Zinc level in
the employed women from all the three sector has higher percentage <10.1 ymol/L than
the non-employed women. In agriculture women, serum ferritin and zinc status of the
employed and the non-employed women were significant (p<0.05).However, serum
ferritin, zinc and iron level among the employed and the non-employed tribal and shrimp
sector was significant (p<0.05).

Food security status

Food security status was found mostly insecured in the all employed and the non-
employed women. Among agricultural women only 31.5% and 17.3% employed and
non-employed women, respectively were found food secured. In tribal, it was 24.0% and
15.4%, respectively while in shrimp it was 40.0% and 12.0%, respectively. The resuits
were found significant with P<0.05*.
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