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ABSTRACT 

In eangladesll women play a vital role in the oounlry's economic devebpment. 
Women .n in_ in agriculture and slwtmp _to &Uppal themselves and their 
family as _ . a.-ionnaire ... """" was oonducted among the 600 women wOO<ing 
In agriculture and shrtmp sect""', wIllch c:omp<ises 450 agriculture and 150 fisheries 
households. Among the agricultural _holds, 346 households -.. selected from 
general population and 104 households were recru~ed from tribal population. The 
study also recru~ed 173 agricultural households, 52 tribal households and 75 shrimp 
households wIlo ...... non-empIoyed (control) women. Study included employee and 
non-employee (tnOIroI) women from Chil\agong, Mymensingh, _ , Dinajpur, 
Khulna and IlagMlat dislricts. Socio«onomic cha_ analysis of the general 
women in agriculture revealed Ihat medium household size (61 .9% employed and 
57.8% non-employed), priirnary educalioo level (employed 51 .4% and noo-employed 
49.1%), _ (employed 93.6% and non-empIoyed 91.3%), Muslim (employed 
70.5% and non-empIoyed 66.5%), own house (employed 78.0% and non-employed 
60.1%) and Poll biddyul (employed 69.9% and IlOIH!fT1p1oyed 682%) -.. most 
dominants among the employed and non-erTlIlIoyed (control), respectively wIlere 
household size was significant (P<O.05). Among the trI>aI women (employed end 
non-empIoyed), socio-economic parameters 8lCJlf8SSed Ihat medium household size 
(employed 52.0% end non-empIoyed 59.6%), primary education (employed 490% 
and non-empIoyed 48.1%), _ (employed 98.1% and non-empIoyed 98.1%), 
Christian (employed 51 .9% and non-employed 44.2%), own house (employed 90.4% 
and non-employed 60.8%) occupied highest po""".Iage, respecIiveIy. Kup; or 
Hurricane was highest among employee (44 .2%) wIlile Poll eledricity was highest 
(38.5%) among the non-employed tribal women. Socio«onomic badlground 
analysis of the women in stomop sedor showed Ihat medium household size 
(employed 48% and non-employed 65.3%), primary education _ (employed 
63.3% end noo-empIoyed 48%), _ (employed 79.3% end non-empIoyed 
97.3%), Muslim (employed 97.3% and non-employed 100%) d~nklng ",_I_er 
(employed 93.3 % and non-empIoyed 70.7%) and Poll eleetlic faciiIy (employed 
n.3% and non-employed 84%) was dominant In botto ~. Average household 
inCX>llWl (BOT) end expend~u", (BOT) of the women in agriculu'" (general) was 
11532 and 8926, respactivefy of the employed and 9686 and 7848, respediveIy 01 
the non-employed (control) women. In the tribal women moro"'ly average household 
income (BOT) 01 the empIo"", and the ~yee was 10842 and 9529, 
respectively and e>q>endilure (BOT) was employee 6855 and non-employee 7291 , 
reopooctlvely. Average monthly household Income and expandm.e In the shrimp 
sector found belter among the employee (9235 n and 7655 Tk, respactivefy) "'an 
the non~ (9068 n and 7208 n , respactiveIy). The researcIl _led "'al 
average household and respondent Income 01 tIoe employee was higher than the 
non-empIoyed women. The researc:to found IIoat oompIoIed al the oourses of 
vacdnalion coverage among the employed and the non-empIoyed (control) women in 
agriculture (generaQ was n.l% and 72.9% wIlile among tribal women was 60.9% 
and 51%, respectively. Highest (90.4%) and _ (52%) parcenIage 01 vacdnation 
coverage found among the employee and ~ women in shrimp sector, 
respactiveIy. Signifocant hygienic oond~ at _01 women home for oooiclng, 
eating and others were more or tess siniar among the ~e and the c:ontlO. 
Maintenance of hygiene at home for cooking, eating and otIoers were mostly 
c:oIncIded among the employee and tIoe non-empIoyed tribal women _era. 
Maintaining hygienic condfdon was observed better in women wor1ling in shrimp 
Indusuy. Body mass index (8M I) 01 the general women Indicated ttoat 22% employed 
women and 42.8% oontrolled women were suftemg from malnutrilion. 8M1 resun of 
the 1rt>aI women Indicated ttoat hlgloest 14.4% and 19.2% employee and the n0n
employed (control) women were underweiglo!, respectively wIlere shrimp sector 
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expressed tI1at 18% employee and 8% con1rolled women -.. malnourished. Breast 
feeding, Tetanus toxoid coverage during pregnancy, tak<>g of iron _t, normal 
deivefy process, _ difficulties and vaccination knowledge percentage were above 
90% among !he employee and non~. In shrimp _ , maternal health and 
breaslfeeding l8Su~ was more or less .. miter in boIh groops excepI Te1anus Toxoid 
coverage (83.9% of employee but 28% of non~ C<lITIpIeted full doss). 
CoIos1rums faeding knowledge percentage was highest in trbal controlled women 
(92 .3%) and _ among controlied shrtnp women (78.0%). In all three cases 
employed women found more knowtedgeable than controlled women. In agricultural 
sector (generaQ mode_ anemia found highe$l on !he basis of hemoglollin (Hb) 
among !he employee (35.8%) wIll1e in controlled WOOlOf1 n was ........ (51 .4%). Most 
of the tribal _ also ~ found moderate anemic and !he percentage were 
64.4% and 42.3%, respectively for the employee and non-employee (controQ. 
Anemia was mild (38.7%) among the employee and severe anemic (88.7%) among 
the controlled women in shrimp sector. Serum ferritil, Ute, iron and copper level 
among the employed and !he non-employed in agriculure, tribal and shrtnp _ 
was signiflC8llt (p<O.05) except iron lew! in !he employed and n<lfHIIT1Pkl\'ed women 
in agricu~re (p>O.05). The study revealed positive relationship between hemoglobin 
(Hb) level and senrn ferritin level tI1at is !he higher the Hb lew! the higher the serum 
fenitin level. Significant (P<O.05) food security 18SU~ found tI1at 31.5% employee and 
17.3% control women in ag~re are food secured. In tribal !he IWvIt was 24% 
and 15.4%, reapec:tNeiy (P<O.05). In shrimp sector, food secOOty was higher among 
employed women (40%) than !he control women (12%). The study indlcaleS that the 
employed women in agric:tAture. tribal and shrimp women are in better condition than 
!he noo-ernployed women. The study suggests inllOlving women in !he sectors. 

xi i 



Chapter one 

INlROOUCTION 



INlRODUCnON 

1.1 Women employment In Bangloclosh 

In Asia it is well established that women inhabiting in the countryside play an 

important role in agricultural industry which has been underestimated yel in 

formulating policies for deve~pment of the sector. Women play signifteant role 

mostly in post-harvest processing activttles. Traditionalty, women are actively 

involved in post-harvest processing activities. In Bangladesh. women 

Involvement in field crop production Le. rice farming in plain lands and hilly 

areas has been increased. The country's second contributor only to agrk:ulture 

in the overall economoy i.e. fisheries sedor Involves women in the different 

nodes of the value chain with varying degrees of intensity (Williams at a/., 

2001). 

In Bangladesh. participation of women in rice and other crops farming has 

been increasing day by day. Women are engaged In lice 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 famllkts are depending on basic income of the female 

member and the number is in an increasing trend (Rahman et a/., 2016). 

According to the International Labour Organization'. (ILO) flagship report tilled 

"World Employment and Social Outlook: Trends 201S: Bangladesh had seen a 

35% Ina-ease in women employment, from 2008 to 2017 reached upto 18.1 

million. On the contray mate employment had seen an 11 % ina-ease and 

reached upto 45.7 million. Basalty, industrial sector encouraged and involved 

high number of female labors particularty 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 agricuttural sector 

approximatety 10.9 million. Approximatety 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 communittes are living along with Bengalis in Chrttagong HIli 

Tracts (CHT) and other areas In Bangladesh. These ethnic communlttes have 

distinct cultural identHies. Since the independence at Bangladesh. the government 
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of the People'. Republic of Bangladesh has -. inplementing vatioos ~t 

proje<:Is to< improving the socioeconomic status of the ethnic people in the nsgion, 

Develojlment projocta include safe drinking water supply, aquaculture deIIeIopment, 

medicare services deveIopnent agricultural i'IfnIsIruc\tJre roostruction and 

development, enhancement of tourism industry, poIIefty nomoval, women'. 
inotitutionalzation and 0\I8f811 livelihood inpt'C)VelT*lt of the ethnic <nnmunities in 

the nsgion (MoCHTA, 2015), The tribal communities ere mostly dependent on 

agricultural sedor, to< example 80% tribal in plain land. are ~nt on 

agricultural farming (MoHFW, 2017), Tribal people also get additional """""""" 

benefit by seli ng of fruits, firewood, -.., bamboo, vegeCables, pWtry and dairy 

mil< that contribute In total family lnoome (Miall and Islam, 2007). 

In recent years, rapid expansion of slvWnp fanning has -. reported, partic<Jlarty in 

south eastem coastal area.. This the industry has provided huge emptoyment 

opportunities to< the female labors in various points of the value chain (Ahmad ., aI .. 

2001). The shrimp industry is the secood largest export industry and major fisheries 

foreign exchange earner. About 3% of of the total export eaming approximatety 400 

mil ions of foreign CUrTeOC)' yearty come through this Industry, thus contributing 

3.78% In GOP. According to BFFEA (2010) there are 88 registered shrimp 

processing plants in the coontry. Additionaly, there are more than 80 plants located 

in the country. Shrimp processing plants capedty was estimated 3,00,000 MTtyear 

although the plants are ody produ<:t>g 14-16% of the total _ can supply. 

However, 3.5 million people under 6,00,000 households are dependent on the 

inoome through WOI1<ing in the sector (BFFEA, 2010). Bang_ exports 39709 MT 

frozen shrimp in 201&-17 fiscal year end eam BDT 3882.26 acre (DoF, 2018). 

The shrimp processing case began with a discussion on the ro4es performed in the 

factory. For instance, 80% of the daily laboni in shrim(>1llOO8SSing plants are female 

laboni (Neate, 2018). Generally this women perform skinning, ~ing, waehing, 

dewining, de-heading, padtging etc. as part time basis. On the OCher hand, men 

laboni are responsible for loading and unloading padtages from trucIai and freezers. 

Female tabors work. on permanent basis are invotYed in oounti'lg pacIr.ages, dispmy 

on the belt end load padtages inside the cartons (Choudhury el aI., 2017). 

1.2 Women en1pOWIIrment and nutrltion 

'Nomen emJ)O\>W' ement has been witnessed 8 sharp inaeasing awareness of the 

need to empower women in IasI thirty years, through measures to increase sodal, 

ea>nOmic and political equity, and broader access to fundamental human rights, 

3 



Improvements in nutrtion, basic health and education. In addition to awareness of 

!he sobordinole stalus of women, lhe gender concepl has come as an OYeran:l1ing 

oocicK:ulural variable, seen In realtion 10 _ faclors, such as race, cia .. , age and 

echnldty (All-Reza, 2005). women's paIIicipaiion is being slil ronsicIered as a real 

problem in a very few number of counlries- despite worldwide evidence of !he low 

levels of female participation in o<:>ciaI, educational, economic and pollical spheres. 

In realily no couniry in the globe has achieved gender equalily although the oountries 

are advanced, achlved gender equity as measured by con..- dedsiorHnaking 

power, equal scope for education and development, and equal partidpalion and 

stalu. in all sect"", of human endeavor (Lopaz-Claros and Zahidl, 2005). 

Over the last few decades, rapid process of lranslomlalion was _NOd in the 

research field of the agro-lood globalization and other export-<>riented Industries as 

well wIlich had affected WOf1< and gender relationships in various ~ (Busch and 

Bam, 2004: Davlron and Gibbon 2002: Bair and Peters. 20(6). Although the 

transfonnation had aealed new soope for women to enter in new .....nd of paid 

employment income, gain ~ndence and participate more actively in the society, 

• has also aeated new challenges because much of this employment is info,"",I, 

with poor WOf1<ing oondlions and a lack of labor rights, and has to be C81Tied out in 

addition to household and family responsibilities (Islam, 2008). In Asia, for example, 

mecIlanization pacl<ages introduced as part of irrigation __ provoked changes 

in the e><ganizalion of fann WOf1<, often replacing female labor ~ male labor. "" a 

resutt, women's key role in achieving food security through food crop production and 

selection has often been bypassed. Neglecting women as agricuttural producers and 

resounoe ma_ hinders the attainment of food security goals (Satyavatill &I 81., 

2010). 

The rortritional and health sIaIuS of women is of great concem in the contemporary 

.....nd, because the mUlipie roles played by women give rise to sarious health and 

nu1ritional problems. The IacIdngs between levels of under nutrition in male and 

tamale vary from region to region and from nation to nation . Women generally have 

unique nutritional requirements, and In some I":aSeS may need more nutrients than 

men. women In some societies are trad~11y given less food than men since men 

are parceived to have heavier WOf1<Ioads (Agugo et 81., 2017). 

1.3 Gender equality .nd women empowerment 

Gender equity and women'. empowerment is the key to achieve all !he suslainable 

development goals (SDG). Despite progress, gender inequality oontinues to hold 
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women and gi~. bad< and deprive them of basic rights and opportunities. Among 

$00, gender equity and women empowerment is goal number 5. Wlere as in 

mlllenniLlll development goals (MOG), gender equity and women empowerment 

stands in number 3 as described promoIe gender equality in aI levels of education 

and empower women. A gender is not synonymous with women, nor sits a ze~st.I'11 
game inplying loss for men; _ , k refers to both women and men, and 10 their 

status relative to each othef. Gender equality refers to that stage of hLman social 

de ... lopment at which "the rights, responsibilities and opportunities of individual. will 

not be determined by the fad of being born male or female: In othef words, a stage 

when both men and women realize their full potential (Lopez-Claros and Zahidi, 

2005). lM1~e the concept of "equality" is intukively easy to undenltand, 

"empowennent" is a broad concept that is used differently by various writers, 

depending on the oontext or circumstance. For example, the Organization for 

Econcmic Co-operation and Development's (OECO) Social Institutions and Gender 

Index (SIGI) is a measure of gender equality which focuses upon five legal and ooeial 

instkutions and is used to rank countries (Alkire 6181., 2013). 

Gender equality and women's empowenment is an inpoMnt development priority, 

which was highlighted by ks inclusion in the Millennium Development Goals (M0Gs). 

Policy interventions that improve women's status and reduce gender inequalities are 

expected to improve women's and cMdren's wel~ilg , owing to women's important 

role in chiklcare and household food preparation in many societies. Smkh 61 aI. 

(2003) find that women with higher status relative to men ~ greater oontrol over 

househokt resoutc:eS, fewer time constraints, better access to information and heatth 

services, and beIIer mental health. self-<XJnfidence, and higher self_oem. Women 

with greater status have better nutrlional status, are ~er cared for themsefves, and 

provide higher quality care to th";r children. In many societies, women also play an 

inponant role in agriculture, although this role has tended to be u_nized or 

inoonectly measured (Malaplt and Quisumblng, 2015). 

There is argument that the m<>tivations for closing the gender gap are not mutually 

elO:lusive: rather, they reinforce each other. Closing the gender gap In assets 

allowing women to own and control productive assets both increases their 

produdivily and increases self_oem. A woman who is empowered to make 

<Ied"'n. regarding what to plant and what (and how many) Inputs 10 apply on her 

pfot will be more productive in agriculture. This means women empowerment has 

positive impacts on agricUture and family income. However, the inpoMnce of 

relations between women and men, as well as the differential rokts, resources, and 
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responsibilities of women and men of different ages, ethnicily, and social class need 

to be kepi in mind in boIanalysis and progranvning (QulSt.mblng e/ oJ., 2014). 

1." Women'. empowennent: In con.xt d developing countries 

Oetenninants, indicators and outoome of women _fTTlO<1t (Figure 1.1) are very 

inportant lor u",,",&1anding women empowerment In developing oountries (Shanna 

and Sanchila, 2017). It ts a commonplace thai women's woO< in developing countries 

ts undenepre&ented in labor force statis1ics. Survey and census data consisIenUy 

under count and underestimate female labor foroe participation despne WOOlen's 

significant role in domestic tasks as well as their contribution to the survival of 

peasant households and tI1e national eoonorny. Needless to SBf, the labor malltet is 

not well developed in many developing oountries. For __ nco, many rural women in 

Bang_ make kentha (traditional qultts), pankha (hand-made tans). madur 

(malo), and jhlJ1 (bamboo baskets) and exchange them lor cash or knd within the 

village corrmunity or with others wI10 need them. These prodLdo, therefore, have 

definne exchange value, but they are rarely reported as produdi\18 or economic in 

census reports, Other productive adMties (e.g., jute processing, production of guror 

motasses from sugarcane) thai women perform in rural Bang_ have both use 

and exchange or malltet value; however, they are again rarely ad<nowIedged in 

national census and SUMl)' data (Zaman, 1995). 
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1.5 Agriculture and WCJm«j'. empowerment 

Women have played and continue to play a vital role in fNOf'{ sphere of agrlcutluml 

adMty. Aggregale agriaJlhnI growth has been documented to bring 

dispropot1ionate gains to the pocnISI In the deYeIop01g wOOd (KHic 01 til., 2014). 

Openttiona _Involve less physical labor and more drudgery, such .. weeding, are 

left to worren , and women undertake __ In addition to their p<imaly function 

as housekeepers and home makers. Women in Bangladesh spent an average of 

3.1 hours per day on agric:uttural work while men spent 5.1 hours (Zaman, 

1995). Fo< an economically viable and ecologically _.- agricuMure, the 

involvement of women in the process of modernization of farming 1"_ is a must 

(Satyavathi 0/ ./., 2010). 

Women tend to be "invisible" in the agriaJlturai _ in Bang_, owing to the 

assumption Ihat women are no! involved in agrlcutlural production bocause of cuNuml 

noons Ihat value female secl"sion and u-.value female Iaboor (~ 1994, 

Rahman 2000; Sl8booi 0/ a/., 2014). Althoogh female agricuMuraI labour has a 
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significant contribution to productMty l1l1<I technical efficiency (Ralmon, 2010), 

gender biases exist in the labour marilet remunerative employment of ~ remains 

skewed In f8YOU. 0( men (Zaman, 1995), W<lmen's ability to genenIIe Income In the 

agricultural sector Is seveteIy constrained by their Iim~ed control and ownership of 

proOJctive physical and human capital. Bang_i """"'" are disadvantaged 

relative to men with respect to assalS brought to """"- (Quisumbing and 

MaIU<ri>, 2003), producIi';e assets such as land, 1_ l1l1<I agriculllnl machinery 

(Quisumblng et aI., 2013), and human capital. Ahmed 0/81. (2007) show that lad< 01 

education in edutt women in Bangladesh is sbongly correlated with extreme poIIerty: 

80 per cent 01 edutt women with no education live below heW a doIar a day. 

Agricutture hes dn.a links to nutrition in that ij proYides a souroo 0( food l1l1<I 

nutrients and a broad-based source of income, as well as directty Wluenc:ing food 

prices. Almond et ." (2010) have identified five pathways through which agricuttural 

i1lierventiona can affed nutrtion: in:creased food for own consumption, inaeased 

in<x>ma, reductions in marilet prices, shifts in preferences. and shilts In control of 

resources within househok:Is. Gender rofes have 8 substantial inftuence aaoss all 

live pathways, particularly in _ion to Inaaased food availabiity and increased 

in<x>ma. Thus, another possible pathway through which agricultural dt!Yelopment 

oould imprtM! -. l1l1<I nutrition outoomes Is by ~ gender rotes and 

gender equity in agricutture (Meinzen-lJick 0/ 81 .. 2012). Gileople et 81. (2012) 

higlltight the rote of the gender dMsion of labor in agriculul'O, which Influences the 

amount 01 time women have to tal<e care of themselves and young chldren; the inln>

household allocation 01 food, which atlects women's nutrtional _us with fts 

r.tetgeneratlonal effects on nutrition ouIcomea; and women's power In decision 

making, which infl_ whether gains In income tra_ into nutrftional 

inprovemenlS (MaIapI et 81., 2013). In developed oountries, agrlc:uttul'O Is managed 

by a small number 01 ma_r because l Is mechanized. Although opportunities 

and wor1< may change, women oontinue to earn a substantial portion 01 the family 

in<x>me. They continue to dominate food p<OCeSSIng Indu_, badcyard livestocl<, 

and vegetable production (Satyavathl et aI., 2010). 

Women's empowerment in agriallture is oonsIde<ed as a _t 01 food l1l1<I 

nutrition security is rooted in a body of empirical evidence that demohotra .... the 

ways in which women are e.se"tial to inprovements In household agricultural 

productivity, food security, and nutrition security. Considerable evidence e_ that 

households do not act in a unitary manner when making dec::iaions or alkx::ating 

resources. This means that men and women within househokis do not ahwys have 
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the same preferences nor pool their resoun:es. The non-pooIing of agricuHtnI 

resooroes within the household aeates a gender gap ., ccntroI of agriculturel inpu1s, 

wIlich has inpor1ant implications for productivity (Malapit, 2013). _I empirical 

studies have found that redistributing inputs between men and women in the 

household has the potential to inaease productivi1y (Petennan at 01., 2014; KIlle at 

01., 2015). There also is a link between women's control of resoon:es and alocation 

of resources to food, although most empirical studies supporting this claim corne 

from Africa sooth of the Sahara. Doss (2006) showed thai in Ghana, women's share 

of assets, paf1icular1y farmand, signiflC8nUy increases food expendiI\Jre budget 

shares. In Bangladesh. greater empowerment of \NOfTIeO, also meastlred using the 

~, has been foond to Increase per aduft-<lquivalent calorie availability and dietary 

diversity (Sraboni e/ .1., 2014). 

1.6 Women em~ In agrieul1ure: Bangladesh_xt 

Bangladesh is an agricuHural country. Hs economy is based on agricuHure and 

related activities like fisheries , livestocl< rearing, and foresl1y. AgricuHure Is the single 

largest producing sedor of the economy of the ooontry's Gross Domestic Product 

accounting nearly 36% of GOP (BBS, 2011). It employs around 45 percent of the 

total labor force and 85% peoples ere involved in this sector. 
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Figura 1 2 Women empowennent in .griQJtlure (SOu rOll . MoA} 

In Bangladesh, aboot han of the total population is remale and a majority of them, 80 

percent live in rural areas. Among the rural women, about 43% are invoNed in the 

agriclJltlJral sector and they constitute 42% of the total labor force of our country 

(6BS, 2011). Most of the rural women havelittlo opportunily to participate in inlJa

household, socio-economic end political decision-mak.,g prooesses as well as very 

lim~ed in_n with people outside of the home (MOIII1::A, 2011). 

Pille 1.3WoMert _orting in rtce drytng yarck 
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1.7 Trlbol people ond ogrIcultu .. 

Tribal corrmunities in Bangladesh are known for 111M distincl cul1\Jre, belief system, 

economic ac:tivities, political system, customary laws, and languages. Local belefs 

and cusloms Influence whit food Is conSLl1lOd during pregnancy and given to 

.-m and children. The soQo.ecooomic needs. heallHleelting behavior, 

_tioo of lanily planning, pnoctioes affecting nutritional intake and aspiratiooa 

vart fmm one tribaVetho'Wc rnmmunlty to aoothe<. Bangladesh Is a den.."., populated 

country of South East Asia that has a rich tribal presence. There are aboot 58 tribes 

living in different parts of the country. Bangladesh has 1.2 milion tribal people. which 

is Just above 1 percent at the total population (Mullah et 81 .. 2007). Tribal women are 

less educated compered to 111M male counterparts as well as canpared to national 

figure at 32.4% as per the 1991 Census. U1eracy Ievef among various tribaVethnic 

oommunitles Is also u.-en. From the program point of view d'-'sily of tribaVethnic 

oommunlty In a geographically configuous area introduces another challenge. It 

would nol be u""""'""'" to find in one mouza W one finds four different tribaVethnic 

oommunities _Icing four _t languages, practicing four different religions. 

vaoying Ievefs of deveIopnent. variations in educational attainment and having their 

own sets of wortd view (MoWCA, 2011). 

Bangladesh has one of the highest malnutrition rates among women in the wortd. 

Malnutritioo has serious implicatioo for the productivity as well as overal 

development of the country. But h varies fmm urban to rural area Of Bangle to tribal 

people. Tribal people of our country enjoy less opportunity than local people 

(MONCA, 2011). In Bangladesh, there are aboo! 45 different tribal groups spread 

aaoss the country. The proportion at the tribal population In the 64 distrids varies 

fmm less than 1 peroent In majorty at the districts to 56 percent in Rangomati, 48.9 

percent in Khagrachari and 48 peroent in Bandarban in the Chitlagong Hi" Tracts 

(MoHFW, 2011). The tribal groups belong to different ethno-ingual oommun"Ies, 

profess diverse faith, have unique cuftures wIIich Is different to main_m culWre 

and ... e at varied/different levels of dewIopment (economically and educationally). 

Most of them inhabit in hard to reach areas such as hilly lelT8ins or the forest areas 

where access is generally difficult. Moreover, many of these tribal groups are aloo 

charactertzed by _/low growth rate OOfOpared to the mainstrUm population. Tribal 

population in Ba~ is living In different ecosystems and depends on primitive 

agricuftural pnoctioes and they often face uncertainty of food suPl'/y and tend to suffer 

fmm maln~n (Haque or Ili., 2014). 
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Tribal peoples are incligenous peoples 100M 10 I ...... in varied aM changing conlexts 

aM he""", no single definilioo can capite their divernily (MoHfW, 2017), 

Banglad.." has become the dwelling place of different elhnic groups. Cu~ural 

diversity is one of the mentionable features eX this country. Ethnic peopie of 

Banglad.." continue a dis1inct way of Ile in different places either plain Q( Inbal area. 

In Bangladesh, biba! peoples shoold conslilule no more than between 1-2% of the 

loial populalion of Bangladesh. AJlhoogh the bibal peopJes BIlt scattered aU over 

Banglad.." , Ihey are overwl1Mningly coocen1ra1ed in several geog18phical pocI<eI.; 

namoly North-West (Rajshahi aM Oinajpur), North-East (Sythel), Cenlral region 

(Dhaka and Mymensingh), South (BariShal and Paluakhall), with Ihe most signl'ocanl 

concenlralion In the Chitlagong HIli Tracts (CHI). In North-west region (Rajshahi 

dllllslon - includes Rajshahi, Naogaon, Chapainawabganj , Nato!e, SinljganJ, Pabna, 

Joypurhat, Oinajpur, Thak'"lj8Of1, Rangpur, Bogra and Galbandha district): major 

Irilal commun~ .... : Santal, UraoniOraon, Munda, Mahato, Paharia, Malo, Pahan, 

Rajbongshi, RaJooar, Karmakar and TelQ; North-easl region (Sythet division -

indudas Sylhol, Sunamganj, Habiganj and Moulvibazar district: major Inbal 

communities are; Kt\asia, Patro, Monipuri, Gam, Tripura and tea garden 

communities); Central region (Greater Mymensingh aM Dh_ - includes Gazipur, 

Tanga/I, Sherpur, Jamalpur, Netrokana, Mymensingh): major adivasl commun~ 

are: Garo, Hajong. Koch. Banai, Rajbangshi , Datu. Barman and Hodi; Coastal region 

(Khulna, Chillagong and BarisaI division - .. dudes Patuakhai, Barguna, Chandpur, 

Chillagong, Cox's bazar, Khulna, Sall<hlra): major bibal """,munilias are Rakhhaine, 

Tripu18, Munda and Ranbangshi (MoHFW, 2017). In CHT the indigeoous 

communities are O'takma, Manna. Tripura, Tanchangya, Mro, Lushai, Khyang, 

Khumi, ChaI<, Pangkhua, Bawm, Santal, Rakhaine, Asam/Asamese and GoII<ha 

(BBS, 2009; Dos, 2009; Salam and Aklar, 2014; MoHFW, 2017). The tri>aI 

communities are mostty dependent on agncutturat sector, ftX' example 80% tribal in 

plain lands are dependent on agricu~ural farming (MoHFW, 2017). The ethnic 

households live in the Chi\1agong Hill Tract (CH1) region are generally very 

poor. illiterate and their nvelihood mostly depends on shifting cultivation and wage 

eamings (Uddin 8t aI., 2000). Selling of firewood, bamboo, timber, lru~s, 

indigenous veget.at»es, Iivest~ and poultry also provide addi1ional income for 

their ivelihood (Miah and Islam, 2007). Most households have few assets 

other than family labor (unskilled) and 9<YT1e land. AIIhoogh • major share eX 

!heir Income come from agricu~re , but this sector is highly constrained by 

r.m~ed cash and modem lechnology for highe< production (Chowdhury 8t aI .. 2004). 
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51_ slopes, low IIOiI leotily, low ~ing capacity are also tile 

major "",shaints of agriculture deIIeIopment in tile CHT region (BranvIw, 1997). 

Most 01 tile OChnic """"'" In the CHT. -.. not S8CU'ed throughout the year In 

relation 10 food avaIIabiity. The harvem are often damaged by extreme weather 

conditions and pests (_, boIn etc). Exceaalve raita and flooding during the 

monsoon often results in localized crop _ and ~ was 1'1- that the ongoing 

rat Infestation would reauIIln lurthe< reductions In _ and seed slocI<s, and in 

some ceaea had alt88dy led to 85% reduction In yield of the annual ha<vesI. 

Depending on Ihe severity of tile food sho!\agea, hou_. ado!lI a range of coping 

strategies. Spending may be diYef\ed from education, doIIring and medicines 

_. food pon:;haaea. Family member.o 8119_ In day labour lor _ in lowns 

and Jhum field , willliabourera earning approxmately USO 1.7/day. The ~ 

changed their eating pettems, takan smaller moats leas regulaf1y, _ moved from 

nutritious foods such 81 rice, to ... nutritious forest foods, some d which are unfk 

for consumption. The sales of 1_ and borrowing from \/tIrioua sometimes 

expIoitiva sources support _. during particularly poor harvest years. Dutla 

(2000) indicated that, n 25% OChnic household. were lood unS8CU'ed . 

• 
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1.8 Shrimp Inch .. try In Bang~h and wmMnampoMlnnont 

BangladMll has achieved remal1<able progress in the _ _ since Its 

ndependence in 1971. Fisherios sector heve been playing a very signifocant role and 

deserve poIential for fUure development in the agrarian economy d Bangladesh. At _t the __ in Bangladesh represents as one d the moe! produdllle 

and dynamic -=tors n the country This sector plays a significant role in 

~t. nutrition. and foreign exchange earnings in the economy of 

BangIadMll. About 1.25 milion peoples are diredly nvolved in _ sector n 
Banglad_ (Saiful. 2013). Bang_ is one of the woMs leading fish producing 

countries with a toIaI production d 413443-4 MT In the financial year 2016-17 (DoF. 

2018). This _ contri>utes 3.81% to the national GOP and a1moe! one-fourth 

(24.41%) to the agricultural GOP (DoF. 2018). In recent years, this _ padonns 

the hig_ GOP growth rate in OI>I1-.>8rtson to other agricultural sedonI (crop, 

IivesIock and forestry). _, Bangladesh is now sufficient n fish produdlon. The 

growth rate of this sedor owr the las110 years is almool steady and encouraging, 

varying from 4.78% to 7.32% with an average 5.61 _I. The country's export 

earnings from this sector are 1.51% in 2016-17. It provides about 60% of the animal 

proIoin Intake and more then 11% 01 the _I population of the country is directty or 

ndirectly involved in this sector for their livelihoods (DoF, 2018). 
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Bangladesh's fISh production system has undergone drastic changes mostly for local 

aboorption of fish, technological impro_~ people's purchasing power and 

o:>Otinuous declining of wild sou""," changes the CXl<Jnlry's aquaculture scenario. 

The changes in the shrimP1l'8Wl1 based seafood production are due to high 

international marltet prices and global demand "" shrimp, particularly from the USA, 

~n and Eu~ (Ahmed, 2013). This shrimp and prawn production system has 

developed through e long period of line, whet8 the majoriIy of shrimp fanning ..... 

was conv.rted from a single ra aopland (Islam et 81 .. 2014). This introduction will 

describe the evolution of the export-oriented shrimp production system, the current 

poot-l\aNest charecleristics of this system, then e><ptaln how this drasllc shill towards 

an export-orientated product has been criticized in the iterature for th~ing local 

food securities. This paper wil then provide an evidenoad-based _I, showing 

how export-<>riented shrimp cullure Is acIuaIly SUflflOIIIng local food security. 

In race'" years shrimp aquaculture has expanded repidly in """""" Bangladesh. « 
has also made its ¥MY in inland areas &Uitsble for fresh weter prawn cultivation. As a 

re",," , shrimp farming has beoome the second most economically important activity 

after rioe producIIon In rural Bangladesh. AI these changes in the primary industry 

sector have been due mainly to the highly favorable ecological conditions "" 

expoftable shrimp farming, Increased costs of shrimping, efIeds of govemment 

priority and various resultant policies for the shrimp industry, significant incr ..... in 

the application of modem technology, and highly encoureging international marltet 

signals both in terms of prica and demand. (Hamid and _no 1998). 

Shrimp production in the coastal ... eas (Khulna, Satkhi8, 8ageft1aIand Cox's Bazar 

districts) has led to the change of the totallandscapa. « has been aeated a huge 

employment opportunity for the people of our oountry. The direct labor foroe 

employed In the shrimp sector is aver about 500,000 in our CXl<Jntry of wIl_ more 

than ha~ of the labors are women (Halim, 2004).Women in the shrimp production 

mainly get work as wage laborers, boiding the embankments !WOUnd prawn pond$, 

maintaining service roads and _ing in the shrimp fM!lds. Women do _. types 

of worlt related to shrimp prodoction like collecting shrimp fry, preparing gh8r as day 

laborers, clearing the aquatic cullure and woIIting In the processing plant (Mehra and 

Rojas, 2007). It is mootty the poor women wI10 are woIIting in the shrimp _ . 

Worlters wI10 woIIt in shrimp industry, suffer from vario<Js diseases such as ooids, 

.... er. muscle strain, back pain, Irritadon of the eye, diarrMa, and other stomach 

related dise ..... and cuts and bruises (Helim, 2004). 
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UNutrillonolatJltu8 

Nutritional s1atus a:>d dietary nutrient Intaltes of any population 818 the outcomes of 

their ilring _s, academic a:>d practical education; economic a:>d demographic 

starus. The socio«:onomic VIM _. direcUy or indirectly influence nutritional starus 

of the community member$ by impacting their food COO$UI1lption pattern a:>d other 

ac:Iivities. Income, education and occupation are Indirectly Influences nutriliooal 

starus of any population. Nutrition knowledge influence right kind and quality of food 

consu~ which is related to good nutritional starus. Medical and scie"tific sWdy 

of the measu""""ntsand size of the human body Is known .. anth~. 

In ant~, body mass index (8MI) is one of the best indired rne1hods for the 

estination of body fat and mass (~ and Sa.1gupta, 2018). 8M1 was 

formerly known as the Quetelet index. " was developed by Adolphe ~ dumg 
the 19'" century. 8M1 Is very easy to measure and calclliate and is Iherefore the 

roost commonly used to! to correlate fisk of health proI>Iems with the _ight a1 

population level. Weight and height are used for """puling 8M1. For example, an 

ed"" who weighs 50 kg and whose height Is 1.80 m wil have a ElMI of 19.53. 

According to Asl&-Pacifoc classification of BMI, 25.0 0< more is~, while the 

healthy range is 18.5 to 22.9. BMlapplies to most adults 1~years (WHO, 2004). 

1.10 DIetary I""'''' (7 cloys food Intoke) 

Dietary Intake refers to the daily eating patterns of an individual, Inctuding speclfoc 

foods end calories consumed and ",laIive quantities. Dietary intake is evalua1ed by 

recording the types and amounts of foods consumed daly by the individual and the 

health end IW8Slyte faclOrS that inftuence eating patterns. Inadequate dietary Intake, 

intestinal paras~es. and cIlronic die"""a combine to produce poor nutrition. The 

reasons fo< inadequa1e Intake Include (1) insufficiont land to produce enough food 10 

sustain the family; (2) no refrigeoation and only HmHed technlques for food 

presefVation and ~; (3) the rigidity of tJaditional Iifestytes that determine food 

types, cooking SIytes, end farming t"""niquos and that oboIrucI cIlange; and (4) large 

families and rapid population growth that overburden existing resources. SU<;cessful 

obesity treatment depends on a comtMnation of diet modifocation and increased 

physical activity (Ruban e/ al., 2019). 

Dietary intake Is an Indirect method for measuring nutritional sIaIus of the 

respondents. Knowledge of the regulation of food intake is crucial to an 

understanding of body weight and obesity. Trad~1Iy the most e<>mmon dietary 
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intake monitors tile diet fo< 7 consecutive days. This time period allows for ool_g 

informatioo about the diet minimizing bias related to tile day of tile weel<. It also helps 

collect informalion about thosa foods eaten less often (Ortega .1 aI .• 2015). 

1.11 Physlcol Activity 

The a\lef8ge PAL of _hy. well-nourished adults Is a major determinant of their 

lotal energy requirement (EIficIlman at al .• 2011). As growth does not contribute to 

energy needs in aduhhood, PAl can be measured or estimated from the average 

24-hOlK TEE and BMR (i.e. PAL ~ TEElBMR) (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 rru>an BMR of 7.10 MJlday (1 697 kcaUday) would have a 

masn energy requirement of 1.75 x 7.10 ~ 12.42 MJlday (2 970 kcaUday) 

OO/eraJl. sIrong evidence demon_as that compared to loss active adutt men 

and """""n. individuals who are more active: 

• have lower ratas of akause mortality, coronary heart disaase, high blood 

pressure, sI""'e, type 2 diabetes. meCBboIic syndrome, colon and breast 

cancer, and depression; 

• are likety to have 6ess risk of a hip or vertebral fracture; 

• exhibit a higher level of cardiorespiratory and mus<:uIar fitness; and 

• are more likely to achieve weight mair4enance. have a healthier body mass 

and composition. 
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1.12 HNmoglobin (Hb). "rum!en11ln and 1rac8 _In women 

1.12.1 Haemoglobin (Hb) 

Hemoglobin Is made up 01 four protein molecules (globulin chains) thai are 

connected t~. The noonal adult hemoglobin (Hbg) _eaJle contains two 

aJpha-globuti"l chains and two beta-gkXKJlin chains. Two sub units of heam o:::rnbains 

with 2 alpha chains and anoU1er two sulHlnls c:I heom combains with two beta 

chains. Each alpha chain contains 141 amlncHlCids. Eacf\ beta chain contains 146 

amino-aclds. _0 (2011) classified anemia status one tile basis of Hb level as (<6.0 

gldI) severely anemic. (S.o.l0.9gIdl) moderate anemic. «11 .0.11 .9 g/dl) mild anemic 

and (>=12 g/dl) non anemic. 

The ron contained in hemoglobin Is also responsible for the red color of the blood. 

Hemoglobin plays an ~ role in maintaining the shape of the red blood cells. In 

their natlXBl shape, red blood cells are round with narrow centers resembling a donut 

without a hole in tile middle. The shape of red btodd cells disrupt and obstacle tIleir 

functloo tIlrough blodd cells due to aboonnal hameoglobin structure. 

Haemogk>bin concentrations are important for the diagnosis of anaemia and 

assessment d severity, Low or high hemogk>bin concentrations were associated wi1h 

elevated cardiovascular and all-cause mortality. Reaching and maintaining 

hemoglobin concentrations within the normal range correlated with deaeased 

alk:alJse rnor1ality (Lee et 0/ .• 201S). 

1.12.2 Senum ferritin and ITace elements 

Ferritin Is a protein that stores iron. Fenttin is a ball shaped protein which can st0f8 

about 4500 iron atoms (Fe~ in its interior. Ferritin is a gbbular protein complex 

consisting of 24 protein subunits and ls the primary intracellular iron-stOf8ge protein , 

keeping iron in 8 soluble and non--toxic form. Inside the sphere, Iron Is stored in the 

Fe("') olCidatloo state. Inside the ferritin shell. iron ions form aystaJlites together 

with phosphata and hydroxideions. The rew~ing partida Is similar to the 

mineral ferrihydrite. which is attached 10 the Inner wall of the sphere. Up to 4500 ion 

can be stored atthough the nonnal value is about 2000. Low levets of ferritin ~ to 

irol'}-deficiency anemia. In adults. low iron levels usually happen because of Ion9~ 

tenn (chronic) blood loss. Thts can also happen during pregnancy or breastfeeding. 

High levels of ferritin can damage joints, heart. liver, and panaeas. In women, 10 to 

120 ng/mL for .du~ females. 18 to 39 years 12 to 263 ng/mL for females. 40 years 
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and older .... optmum (Adam, 20(8). Attording 10 WHO __ OJIOII point for 

_10 151JG1l 1.e . <151J1l1l1o beIowOJlOllIeveI __ >15 IJGIl 10 > aJloff ..... l 

Human needs trace minerals for the body to petbll' essential metabofic and 

physiological actl _ . Inftammation and In_ cause changes of the _ of 

In>n (Fe), zinc (Zn) and _ (Cu) _ in the ""'" d human body. Acute phase of 

proteins, for e>anple c:eruIopIasmin .... associated wi1I1 these elevated _ 

(Barber and Cousins, 1988). Iron in hMmogIoI>in is foond In Fem>UO (Fe>') condition. 

Iron is _ 10 the nitrogen d eac:Il pyrroIo ring and 10 the nitrogen of inlnazole 

group in the assodated globin, a bond is ...... bIe for Ioooe urian wi1I1 0, (in o>:y

haemoglobin), or CO (In carbomono>:y haemoglobin). lIOn e<*>fI point Is 11 IJIlIll.e. 

<11 IJGIl is below 0JI0II1oveI while >11 IJGIl is above 0JI0II1eveI. Zinc "",,-,nd of 

_ 200 enzyrMS which pedorm different activities, for exanple, inmunlly and 

metabolic functions (Tudor et 8/ .. 2005). For Zn <10.1 IJIlIlIn blood serum consider 

as aboYe aJI off level and >10.1 IJGIl is considered as above all off level. Another 

essential nu1tlen~ Copper (Cu) Is widely foond in food and __ as ..... 1. For 

oxidative metabolism _t "-Ioenzymes are required, including cytodllome 

oxidase, feroxidase, amino oxidase, auperoxide demlAase. asc:orbic acid oxidase 

and tyrosinase (Pa.-.galore and _ , 1996). Iron plays • ~ _ .ole In 

the oxygenation of t_ thai Is Ina>rporated In the r-noglobln _ (Peralta 

e181., 1999). 

1.13 Food MCUrfty 

Food security Is defined as a atate In which ·all people at a. tines have both physical 

and economic access 10 sufIicient food 10 meet their dietary needs for a productive 

and ~hy life· (USAlD, 1992). Food security is a growing concem In "",eot WO<Id. 

In facI. food and _ security Is a matter d ~ for the __ being of the 

socity. Adequate and sustainable access 10 incane and other """"'rces 10 

meet households daly basic needs is _ .. livelihood security (Frankenbefger, 

1996). In the society when aU people, at all tines, have physical and economic: 

access 10 suIIIciont, good food which meets daly dietary needs and food 

~ for an active and healthy life we can SIt'( food securiy exist In the family. 

Various exogenous and endogenous fadonI InfIuenoo _ food securiIy. 

Sinoe, poor people In rural area. and In the dIy are In_ In agriculture and 

shrimp pmc:essing actMties food Insecuriy might be oonvnon scenario among these 

households. T04aIIatm output is Inftuenoed by household aile, ___ food price, 
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farming experience, education of the respoodenls, farm size, training, """' • • 

extension cootacI. etc. wIlich impact on food security (Jamaluddin 0/ 8/ .• 2010). 

Food and nutrition tecmical assislance (FANTA) and its partners have identified a 

set of questions that haYe been used in """eraI countries and ._ to distinguish 

the food secure from the insecure households across dillerant cull\JraI contexts. 

Household food insecurity 8CaISS score (HAAS) vary from ().Z7 and categorized as 

severety insecure, moderatefy food insecure. mildly food insecure and food secure. 

The higher the """e. the more food Insecurity the household experienced. The Jower 

the score, the Jess food insecurity a household experienced (USAIO. Z007). A food 

secure household experiences none of the food insecurity (aocess) conditloos, or just 

experiences wooy, but rarely. A mildly food insecure househotd wooies aIx>ut not 

having enough food someti",e. or often, and/or is u_ to eat preferred _ . 

and/or eats a more monotonous diet than desired and/or some _ considered 

undesinlble, but only rarely. A moderately food Insecure household 88Clifices quality 

mora frequently, by eating a monotonous diet or undesinlble foods sometimes or 

often, and/or has started to cut bad< on quantily by reducing the size of meals or 

number of meals, rarely or sometimes. A &eYereIy food insecure household has 

graduated to cutting bad< on meal size or number of meals often. and/or experiences 

arry 01 the three most sewn> conditIoos (running out of food. going to bed hungry. or 

going a _ day and night without eating), awn as infrequently as rarely (USAIO, 

2007). 

1.14 Empk>ymont ImpilCt on ogncuttu .... triballnd ohrimpworMfl 

The econorrry of Bangladesh is expected to be seIf-sullicient (meeling domestic 

demand) agricull\Jre and shrimp is the Z'" largest export lams of Bangladesh. /oJ 

present Bangladesh agriculture is largely depended on women WOII<ers, dired!y 

through their involvement in the agricull\Jral production and indirectly through 

contributing to the family (Smith eI aI .• Z003). ~ is. lhereto<e. _ importance to 

know the actual nUVitionaI. socioeconomic condition and ifMlyle 01_ wor1< .... 

in this sedor. \MthoUI full undemanding of their conditions. the prospects of 

Bangladesh agricull\Jre may be jeopafdized. Howe ..... there are gaps In literature in 

understanding the employment and tts Impacts on socioeconomic ~s of 

agricull\Jral women wor1<ers. This study fils up the gaps in the 11_. 

WOOlen mal<e significant contribution to the econorrry and agricull\Jre. Apart their 

routine household wor1<. women are very actively InllOlved In agricull\Jral production 

and fisheries as well as industriai production in Bangladesh. Thay corriribute 
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eoonnously to the national dewtopment. Women are in general responsible fO( most 

at the agricultural ~ in the _ead, lann activities in the _eads, ranging 

from plantation at seed to harvesting and storing of aops, am predominately 

managed by """""n. In case at tribal people, the """""" are refj)OllSible of 

plantation of storing 01 crops thet means they ara involved in the _ Pfoc.s. The 

women's role in nation devetoping activities, deprive them at equltable economic 

opportunities, rights and access to resources. Women ~ is Indispensable 

in Improving the ifestyIe quality and national development at Bangladesh. 

Howe\ll8r, their contributions often remain unattended. Even government programs 

often fail to focus on """""" contribution to agriculture, fISheries, manufacllJring 

in<Mltries etc. This undenninos the potential benefits from programs, especially 

those related to food production, household inoome ",-_, nutrition literacy, 

poverty alleviation and popu lation control. There is a lack of p<inary deta on the 

aocioeoonomic stalus at __ and paI1icUarty on the health, nutrition and ifest;te. 

By coIecting and compiing large scale pnn8ry data, this study fi .. the inIonnatIon 

gap and contributes to the national deveIopmef1t. 

Finally, this study male .. a r>OIIel contribution to the II_ure by studying the fOCio.. 

economic status c:A tribal women in agriculture. Previous studies have examined the 

core contribution of general rural women in rice produdlon in Bangladesh (Rahman 

e/ aI., 2016). _, there is no C()(nPfehensive study so lar on tribal agricu~ural 

women. Dearth c:I information eI90 exists on women's invotYement in agricuftural 

produdlon and shrimp industry In Bangladesh. The study would be beneficial for the 

policy mai<ers, researchers and students to unde_nd the current sodoeconomic 

status at '""""'" ~ing and contributing in 1) agricullure, 2) tribal """""n involved 

in agriculture sector and 3) slri'np women ~"'" in processing plants. In this study, 

we investigated the association of essential trace elements such as zinc (Zn), _ 

(Cu) and ron (Fe) levels in serum at the 8I11IlIoYed and the non-empIoyed women in 

agriculture. tribal agricutt...-e and slutnp sector \¥OfT'Iefl . In fact, "sassing life sty1e 

pattern, housing oonditlon, income, hea~, nutritional status, food securly and trace 

elements in women body am very much important for policy formulation. This study 

covered detailed information on the above issues at the ernployed and non-«TIjlIoyed 

women from genen>l agriculture, tribal agricullure and women ~ing in shrimp 

processing plants. 
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1.15 ConcepIuollramo_ end hyP<>ll-Is 

The 8Iu<Iy is firwt at ib kind b> m-tigato tho women _, nutritional and food 

oecurly inpacls at empbymont using primary data. We hypnotizad thai significant 

inpacl eX employment on women hoeIIh, nutrition and food secu<fty, but there oooid 

be diversiIy iI terms of demogl1llJ/1lC c:haraderistIcs and d_ ."b-sectOl1l, such 

as general agrlcultLre, IribaI agiculullt end slrinp -...-.. Income can direc:Uy 

i111uenoo woman MI-boing and indirectty through the im~ at Income and 

em~ The main hypoChesis to be _ad Is: 

Alternative Hypo6lesis (Ha): Women ompIoymont has significant and positive 

impadS on women wellbeing and tho impacl may diller across demographic factOI1I 

and wottdng sect"", 

NuU HypotMsis (Ho): TheIlt is no significant impacl at women employment on 

women _baing and tho impact does not _ across demographic factcn and 

WOf!<ing sectors 

Wo..e. W_. 

EmploylDeat Wdlbd", 

~ 
?' 

Iaro_eud 
Empowenaeaf 

F'onandal solvency end job serurity are wppooad to enlUIlt more income, better ife 
style, hygiene pn>ctice, good maternal _ and better nutritional _ than tho 

noo-empk>yed women iI tho same rommlnity. 50 hypoChesis _ as'_: 

• Empk)yed women wil have more inoome than the non~ wcmen 

• Women employed iI agriculture and shrimp sector have batler life style than 
tho non-~ women 

• Sanitation (p<nonal hyglono) _us are speaolaled b> have batler than the 

non- employed women 

• Body mass index are expeclad to be batler iI employed women than tho n0n

employed_ 
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1.16 Objectives of the Study 

OI>jectIves of the study are to find out the effect of the lije style. health. nutrition and 

food security of the employed and the non-employed (control) women In agrlcutture 

and shrimp sectors. 

Speclfi<: objoctiv .. : The spedflC oI>jedives are to 

• assess the IKeslyie and sodo demographic characteristics of the study population 

• assess the health status and heatth facjl~ies erjoyed by the employed and non· 

employed (control) women in agrlcutture (general and tribal) and sh ..... p sectors 

• assess the nutritional status and nutrition i<fIov,jedge of the employed and non

employed women 

• assess dietory food intake and physCsJ 8CIIvity level of the employed and non

employed women 

• evaluation of the food seaJrity at households level of the employed women and 

non-employed women in these seclors, and 

• to find out"'pact of employment on IKe sIyje. hestth. nutrition and food security 
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UlERATURE REVIEW 
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lITERATlJRE REVIEW 

Food and Agriculture Organization of the United Nation. (FAO) (2012) stated thai 

nWitionai status of ..",.", largely depends on poverty situation and mote than 50 

_t of women are S<tIering from chronic energy deficiency in Bonglad..". 

Wlereas Rahman (2011) alated thai not only poverty situation but also education. 

employment, residence and 10 forth aspects are significantly detonnlning nutritional 

aspects of women In our country. Bo~ Bureau of _ (BBS) (2011) 

damon_ted that percentage of malnourished women is diflerant from rural to urban 

area. Rural area might have more than double malnourished women who ate refated 

to agriCtJlture than that of urban ar .... and the percentage of the malnourished 

women largely vary aa:ording to their educational status. Ralman and Karim (2013) 

also stated that the ralo of hunger and malnutrition is high In BongladO$h where 

_imalely 31 percent of the nxal women In BongladO$h suffer from chronic 

powrty which Is characterized by low food oonsumption, lack of acx:ess to foods and 

under nubition. 

International Food Policy Research Institute (IFPRI) (2000) allinned thai the women 

of our country spend a large _ for c:ooI<ing and household adMIiea but they take 

less amount of balanced diet as a resun lhey suffer from malnutrition, especially 

pregr>ant and _t giris. Ministry of Food and 0isasIer Management (MoFOM) 

(2005) also described that the most vulnerallie groups are..",.", and children. The 

deficiency in the intake of micronutrients incfuding Iron and vitamin is more acute. 

particularty among women and child"", in our country. MozdaIifa (2012) blamed the 

unequal dlSUibutiona of wealth and social ruslom which is responsible for food 

InseaJrity of women In Bangladesh. She also desaibed that mothe<s and wives howl 

to take food at last and gi~ children .re given less food than their male counterparts 

aI the households In rural Bongladesh due to social custom which are making women 

largely food insecure. Rahman et aI. (2012) also described thai women are largely 

affeaed by the sodal dlsa1mlnation from the beginning of their life within the family. 

In a soaal structure ala patriarchal socieCy lilte Bong_, women and girt child are 

deprived aI mprovilg their nutritional sIOOJ.. They are getting less diet than their 

male counterparts are and remain malnourished. WI""",. MalIck and Rafi (2010) 

stated that the absence of social and runural restrictions among the bibal groups 

pennittiog their females great ... freedom to partidpate in the labor foroe coupled with 

Infonnalll!distributive mechanism is attributed to their less food insecurity. 

According to Snyder (1990) as the composition and structure of rural household'. 

changes, gender responsibilities are under-going rapid change, typically with rural 
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women becoming mora responsille for household food securi1y and children's 

_re. One powerful indicator 01 these changes is the incidence 01 female-headed 

rural households, which is on the increase in moot developing """ntries. Has/uri et 

aI. (2007) foond thai wortting mamed women have to lace mora ditlicuties in their 

lives like they e>q>erienced more stress and d--">n as ccmpared to non-WOfI<ing 

married women. Aceofding to ~lan (1999) anemia is the most widely spread 

disease currently affecting women. tt can affect rural women in various ways and 

thus hampemg their physical and mental health. Its clinical manifestations are not 

spectacular and for this re...., the disease is often ignored. Even women also are 

not much coocem about such anemia problems. The WOfI<ing women, performing 

dual role at home as well as outside in the professJon, often undergo the stress and 

strain and treq_tly neglect dietary intake and are COfT1)eIIed to neglect their own 

health due to pressure of work. Such situation gradually leads to the occurrence of 

anemia. which is not otten noticed. 

Sultana .t aI. (2014) dM<:tibed that hundned percent of female WOf1<ers without 

having any prior idea about garments production and the additiornol health a1Iecting 

issue is that they wol1< on an average 12 hou", per day. Their raproductNe health is 

at risk due to poe< dietary Intake, among other reasons. Akhter and Sondhyo (2013) 

also stated that women in Bangladesh are more malnourished than men at every 

stage of life because they have poe< knowtedge on what food Is enriched with 

protein, catbohydrat .. , vitamins or minerals but this phenomenon is more visible in 

the ca .. of adolescent girls and pregnant mothe<s. Whereas Dipti at a/. (2008) 

demonstrated that malnutrition is not only a problem among the _school cI1iIdren 

but also among hooseholds speclflCSlly those whose heads belong to the 

occupational groups thai are nutriionally disadvantaged like the facIory _8nl. H 

ad\/erse/y affects women'. physical and mental ~t as _ as produclivity 

and the span of productive yaars. 

Aich et aI. (2014) alfilTTled thai socIo-economic and nutritiornol status 01 women is 

directly connected with their economic position, which In tum depends 0<1 

opportlJnities for participation in economic aclMtIes. The economic conditions 01 

women have profound oIIecI not only on women's own bit also on that 01 their 

cI1iIdren and families and on ... bsequent genetatlons. Where Afrosea et aI. (2012) 

emphasized on education and said that female WOfI<ers in Bangladesh who are 

related to agricuHure tend to have very little education as they drop out of school 

earty to help support U1<rir families, and some are iII~erate. Not only agr1cuHure 

related WOfI<er but also female gannont WOfI<ers had Inadequate knowledge 
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regarding nutrition and reproductive health which has long lenn effect on their life 

spam. On the other hand, Khatun et a/. (2013) _ed thai amongst the _e", about 

70 percent are women, who _ dawn 10 dusk even up 10 late nighl when lheir 

_ are not in the satisfadofy IelleL They cannot alford their foods, cIoIhs, 

housing, medlci.- and educations of their wards .. Ihey are II paid. In every aspect 

of life lhey are reoeiving .... attention, especiaIy in IefmS of food and heaHh care. 

Female gannents _er are the worst au1Ierefs. During acIiviIy nutritional demand of 

the gannenl_er are commonly not mel and they lose their vigor and IUengIh. 

Zaman (2002) _ed thai in the ruml areas, the women form about half of the ruml 

populations are palticular1y disadvantaged. They have been conIri>uIIng signlficantty 

Ihrough their agrfcullumland __ s but, the~ efIor1s do not get reflected in 

the official statistics. The rural women have in particular, been continued to be 

downtrodden, opprassed and worst SYfIerers both 01 home and outside In the socIeIy. 

Zaman (2014) also a large number at female wort<ers alten find ~ under 

compelling conditions whem they have 10 _ longer then regular wor1ting hours 

even during the holidays or may have 10 take an exlm load of _ which lhey are 

not suppooed 10 do. There are many facio... behind the helplessness at the female _en; al _ migration fran vlloges 10 the cities due to povef1y, no eaming 

member in the family, lad< of educational qualfication, no knowtedge of the labor law. 

Islam and Mia (2007) conducted a study and desaibed that women are now 

inaeasingly participating in labor force in rural areas in Bangledesh. This change is 

attributed to several fadors such as increasing landlessness, population pressure, 

interventions fran government organizations (GOs) and f1Dn1IOY8IT1IT1ent NGOs 

promoting i~ activities partlOJlariy micro-<:red~ support 10 cover both 

conventional and nor><:onYenIionaI YOaIIions. Democracy watch (2014) reported 

that in the rural area women are Involwld In agro based WOfk as a day labor. But now 
they want 10 change th9 occupation and for "'is purpose a large portion of rural 

women migrate to urban area which aeate job opportunities for them to work in 

variety of occupations for earning money. 

Bangladesh Bureau of Statis1ics (BBS) and Asian Development Bank (ADB) (2010) 

demonstrated that fonnaIIy employed women ere more likely 10 be _ing as 

professionals, plant machine """'._ and assemblers, and~. On the other 

hand, intormaly employed women are predominantly related 10 agricukure and 

fishing industry. Islam (2003) staled thai many changes have been hapflened in IIle 

ives of women in Bangladesh wiIIlthe advent of the ready-made gennents industry. 

The social changes include grealer acceptance of women's emptoyment, increased 
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participation of women In __ king In the houM and In _ arO<Jlld 

cI1IIdbearing and a reductioo in fertility are taken place in oor ooun\ly. These changes 

ha"" coincided with other changes S<JCh as a decline rural powrty as well as 

emphasls on girts' ed"""'" and on women's health. 

Sikdar e/ aI. (2014) conducted a sIudy on gannent wor1<er and slated that hoosing 

and trasnporation problems are faced by the female gannent wor1<ers. Soond 

ppoIlution cau .... regular _ at home and WOft<lng place. Physical weakness 

and wye trouble was reported by the _ers. They got iNness wilen they wor1< 

cootinually onward. But most of the gannent industries are ladcing proper medical 

facilities. Ali at aI. (2008) also di!lCOlle<ed that _ at the fish InckJstry Is exha<Js11ng 

the health of the female _er. Unhealthy _Ing envirorrnern is one of the 

dominant reasons for ..- of the wor1<e(s ~Inesses like headacI1e, mMlutrition, 

""",iting tendency, etc. Low level 01 education among the __ ers was 

responsible for most of the socioeconomic problem facing the female wor1<ero in the 

garment industJy. 

Kabir e/ aI. (2012) slated that rural women play an impof1ant role in the highly labor 

intensive production process, but within the coofines of their own fIOnt yard. Most of 

the hoosewilles in rural and urben areas 01 Bangladesh contribute to theOr family 

income through active participation in ClOP, livestod<, poultry, _, nursery, 

vegalables cuftivations, handicrafts as well as participating in norHarm activities. 

Although women contribute considerably to rural economic activities, women gain 

neither reeogn~ion nor sIatuS from their wor1<. Rahman and Davis (2005) aloo 

afflnned that in oor sociely assets ere individually owned and women tand to have 

very few in their name. It is noted that addiionalfy some women are involved in 

m8I1<eting, cutting and processing grasses and catching fish using traps in 

floodplains. Bishwajit eI aI. (2014) also described _ study that food security relates 

directly to nutrition and health of women which consequently i_ a nation's 

health and economic utus. Despite Bangladesh has changed ~ _us from a 

"",'"try with chronic malnutrition and powrty but ~ stiR _ healll1 security 

challenges for women and few non-agricultural factors like shrimp Industry Is 

responsible for aggravating the food insecurity scenario in our coun\ly. 

Haque 8/ . '. (20t4) _ed that malnutrition in different g_ (underweight. wasting. 

s1unting) among women 01 reproductive age in hlly area Is an alarming threat 

through IWe because they haw wry little information about the nutritional slatus of 

these women living in hily area. 'lllhereas, MinistJy of Health and Family Welfare 

(MoHFW) (2011) reported that the sodo-ec:onomic needs, healll1-saeking behallfor, 
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peroeptioo of family planning. practices affecting nutritional intalte .nd .","rations 

V86Y from one lribal community 10 .neth .... Tribal women are less educa1ed 

compared to their male counte<parts as well as compared to national as a resuh they 

lace I1'lOf8 health wl_sthan Bangle women. Mullah e/ aI. (2007) CXlnduded a 

sl\Jdy on tribal and &Ialed lhslthere are many acute problem. of the lriba! peoples In 

our country that _s Immediate attention and eariy sofulion. The problems relate to 

various aspects of lribal peoples like social. eoonomical. educational. _ . religion. 

land. law .nd order situation. seIf.....,tered tendency. On the other hand Ali (2009) 

demon_ed lhsl rn<l6l lriba! women'. lives remain centered on their tradtionsl 

roles. and they have limited access to marltets. productive _ . education. 

he.1th care. and local govemmonL This lad< of opportunities _lribules 10 high 

fertility patterns. which diminished family wefl-belng. contribute to the malnourishment 

and generally poor heahh of children. and frustrated educational and other national 

de""loflment goals. 

Women'. ability 10 generate Income in the agricuhural sector is soveroty conslrailed 

by their Ilmhed use. ownership. and coolrol of productive physicaf .nd human caphlal. 

Moreover. they could not take part in any ...,;al dedsion maldng or social .. ents 

independently particularly in developing countries. Bangladeshi women are 

disadvantaged relative 10 men with respeclto assets broughllo marriage. current 

productive assets (including land. 1_001< . • nd agricuhural macI1inery) and human 

capital. Women lag behind in tenns of education In Bangladesh with more than one 

In th .... women having no schooling. compared 10 one in four men. A rec:ent.nalysis 

also showed lhsl lad< of educalioo in adull women in Bangladesh Is a strong 

oonreiate of being ' ultr&-poor'": SO% of &duh women with no education live below half 

a dollar a day (Ahmed .,01 .. 2007). 

Smith ., aI. (2003) find lhsl women with higher status relative to men have greater 

cont~ (N(J( household resources. fewer time constraints. better access to 

Infonmalion and health .......... and beller mental health. self-confidence. and higher 

self-esteem. Wcmen with greater status have better nutritional status, are better 

cared for themselves. and provide higher quality care to their children. In many 

-.s. women also play an important rol8 in agricullu'e. although this role has 

tended to be unl'll<X91ized or incooeclIy measured. AIlhoug/l the biological 

processes undeflying optimal nutrition are mlalively well understood. knowledge 

regarding which dimensions of women's empowennenl matter for good nutrition Is 

~mhed . both because empowe<menl is cuhure- and context-speclfic and because of 
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the difficulty of meewring ",,-nnent This lack of knowtedge eonst'ains the set 

at policy options that can be used to empower women and 1m"""", nutrition. 

A &J""'Y of modem living, examined self_earn, psychological .... ~being, and 

physical healh of 389 _ (206 employed outside the home and 183 

homemakers). R .... 1ts indicate that WO<Idng women had higher seIf~ and less 

psychological anxiely lllan 11omem8kers. Working WOOlen also reported better 

physical health lllan home makers (Coleman and Antonl£Ci, 1976). Majority of the 

literature reported that worIt has positive Impact on women lIfoayle, health and 

nutritional sI8Ius. Besides their income contribute rnoc:h In improvin9 family _being 

status. 

PIec:k'. (1977) research suggests that famlly-_ spikNer Is SIn>nger lor women 

and the worIt-to-family spll-o\Ier Is stronger for men. Reaaarch suggests that female 

respondents in aN parts of the WOI1d are pressured for time, rerely hIM! time to relax 

and feel stressed and 0Y0<W0r1<ed most at the time, but women in emerging countries 

feel the strain even more so than women In developed countries. Women in India 

(67%) are mOOl _pr ..... red for time (Nielsen SOlvay, 2011). 

Sanlier and AIpaci (2007) studied the e - ec:t at slress on women health. Results 

reveal lIlat employed women In the s~ scale hIM! a higher """"'lI" score than 

thai of the non- employed women. ~ has been determined that total stress """"'" at 
~ ____ higher as c:ornpa-ed to non- employed women and thai there 

was 8 significant ~ between women's wortOng status and total stress scores. 

Employed women had higher level at stress lllan non- Employed women. 

Chaudhari ot aI. (2014) studied thai inaease In stress levels "'" found in female 

health care pra/esSionals in the Eastem part olinda due to sOOrtsge of menpower, 

lad< of infrastrudure, long emergency duty hours and inadequate remuneration for 

their hard work. Practicing relaxation exercises had decreased not only the stress 

lewis but also inaeased the quality of their IWe and most Important patient care. 

Devadarshini (2010) analyzed lIle impact at shift worIt on nutritional _us, Iifestyte 

and healh status 01 shift worIters. The study assesses the nutritional status and life 

styte In shift worItens to doaonent their health problem • . The software professionals 

were considered for the study. Informatlon on nutritional status. food ~, lifeotyle. 

and hea~h status were collected by a strucl\Jred and pre-tested questionnaire. 

Researcher analyzed lIlat, majority of lIle day worIters (41 .7%) were having ideal 

8M1, whereas, 55.9 per cent shift worters were in obese grade I group. Analysis of 

diet survey revea~ no s.lgnlfant difference in the intake of food as well as nutrients 
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between the day and shl! ~ ..... Tobaoco oonsumptlon and alcohol consumption 

was signiflC3l1lly higher in shift ~ers. Higher consumption of _ drinks. sweets. 
baked produds. fried items. last food. and higher frequency of mi88ing ",... was 

found in shift ~ers than day ~ers. 

Sudo and OMauks (2001) Investigated on nu1rient intake among female ,hI! 

~ers. Basad on a q_naire sorvey for al meals and snacks consumed by 

female ~ers. the study aimed to clarify the efleet. of shift ~ on their nu1rient 

intal<es in association with food consumption patt ...... The shl! ~. particularly 

the 1ate-shi1\ ~""'. took smaller amounts of energy and nutrients than the daytime 

~ers. lllM' Inadequate nutrient intal<e was due to lower meal frequency and poor 

meal quality. both ofwhich were conditioned by shift~. 

Lowden e/ a/. (2010) Investigated on eating and shift ~ • efIec:t. on habot • • 

metabolism and perfonnanoo. They inlleStigated that. shift workers were at higher 

rial< of a range of metabolic disorder.! and diseases (e.g .. obesity. ca<diovascular 

disease. peptic ulcers. gasbointeslinel problems. fallure to oonirOl blood sugar levels. 

and metabolic syndrome). AI least some oflhese complaints may be inked to the 

quali1y of diet and irn>gular timing of eating. 

Lee and Kim (2013) studied _ed facIors and nutritional -... In shift· 

~elS. Study examined the ~1aIed facIors and nutritional status of single 

women ~ers In their 20's who ~ night and day shift. The """,lis of the study 

were sommarized as f_ The shift_8IS """-d lower rate of oIfice tenure. 

income. job satisfadion. weiglrt and higher rate of weigI1t change then the non-shift· 

~8IS. The shift workers showed 10_ rate of e_. sleeping hou .... good 

health oond~1on and higher rates of presence of disease. gastric and intestinal 

I inesses then the nDfHhift ~e .... 

Reaves (1971) studied on the efIec:t of shift_ on food i_e and eating habits. 

The aim of this study was to investigate the efIec:t of shll ~ on food i_e and 

eating patterns in order to ...... the Impact of this on health. The """,Its revealed 

night WOI1c.ers did not eat more, but ate smalktr meals and snadts over a greater tine 

frame. The study suggested thai this had the potential 10 cause difficulties in the 

estabishment of healthy eating patterns. 

Most women's lives remained oenlerad on their traditional roles and they had IimHed 

aocess to marttets. productive SMIices. education. health care. and local 

gOllOmment. The lack of opportunities oonlribuled to high fertility patterns. which 

diminished family well-being contributed 10 the malnouislvnent and gen8lSlly poor 

36 



_ 01 children and frustrated educational and other national development goals. 

From tile above. is fo....t that most 01 the researcher empllasis on tile life style of 

female galTTlents WOfIler or agricu"ural wort<er individually but this study IJy to find out 

tile relation among shrimp industrial WOfI<er, agricuftural labor and tribal women 

comparalillely at a time about their heaHh, nutritional and food securities above all 

their life style. 
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Chapter three 

MATERIALS AND METHODS 
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IlIA TERIAlS AND IETHODS 

3.1 9Iudy deolgn 

This aoss sectional study describing the ife styte. health. nu1ritional -.. and the 

food security M1O!1g female agricu~un>l -'<er. female shrirrl> industry -'<or end 

bI>eI women -'<er in our country. The study used survey to cany out the study In 

Chlltagong, Mymensingh, Dinajpur, Khulna and Bagerhat d Bang_, to solicit 

authentic and consislenl responses direcUy fTom the PI"1ic:iI>anIs to interpret the 

problems logically and empirically. This study tried to find out the disparity among 

women about their health, nu1ritional, sIaIu. food secu-. above all the lifestyle on 
the basis d their oocupalion and ~re. To compare and u_ the iT1pac\. d 

agricu~re and shrimp induSUy on women IWestyie lI1e study further int~ non

employee women within the ...... commLllIty. 

suty ... _llcIon and~""de\""" <7 ----' 
ReepoIldeIll'a II'. ctbl following f8ftdom ._.m ...... ~'III-----1 

<7 
Dolo_kill, _..., ond _ _ lyoiIm.-_ 

3.2 9Iudy Area 

This research -'< W88 oonduclad in the selected area d six dislrids in Bang_ 

wI1ere Chlltagong, Mymenslngh, Bandaman and Dinajpur dislricls were selected due 

to agricu~ral production and processing areas wI1ere both Bangle and lribal people 

(Chakma. Garo and S-I) were Ived. On lhe other hand Khulna and Bagerhat 
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dislrict -.. _cted lor the 8Y8iIaI>iity of shrimp induslry wIIefe female _Of were 

_ed 88 • labor 

......... 

--

....... 

o 
0-...... 

o ..... --'--" _ .. 

3.3 Study population ond ............. _notion 

o 
(:Wru .... 

, 

0 ........ " ...... 

... ..... 

The study was conducted on lemale -..... in agr1cultunl and ~ industry. To 

achieve the objedivaa the study was conducted on the Ie",. _er wIlose 

ocx:upation related to agricultln!. trilaI and shrimp induOlry women of Bangladesh 

lk1~ of analysis was selected among the recpondents who """' , 5-50 years old of 

oix selected districla. In I1OI'I-«IlpIoy (oootrol) group. women were selected who ani 
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1n",,1ved In other household inaxne generating activities like seamstress, sewing 

kanlha, dairy farming, poullJy farming , servant, rice husking, vegetable farming etc. 

The study was ""'lducled on 600 working women and 300 ~ (oontroll 

women comprising agricufture and shrimp workers. Agriculture WQft(:ers were 

collected from plairHilnd population and were from IribaI population, The tribal 

women are involYed in _ prooess of agriculture actMtIes from cultivation to 

storing of finished produclS. In general population, women moslly participate In end 

product processing activities such as sorting out, boiling, husking, drying, &loring of 

ha".,sted product and rice in Chalal. 
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The objocIiIIe of the IIudy _ to ... _ the lie styte, income, _, nutrtional 

status and food -=urity of wof1<ing (employed) women and """"""PloY (c:ootroI) 

women in agricultural, tribal and shrimp _ . II was very ditllaJlt to find out the 

8JOJCI number of _ WOI1<ers related 10 agri<>J1\ute and shrimp Industry of the 

_ed dislrict Besides, some areas _re very _ to _ and seIed 

respondenIs. So, a_ the employed and non«nployed _ respondenIs .. 

agriQJ~"", and tribal _ -... _ed from the major dialrida .. agro-ecoIogicaI 

zones. Simiat1y, shMl> women -... _ed -.. shMl> ~ is rnaJdrrum 

In lhe country 

Sample alze __ -.mlnod ualng the following Ionnulll 

0.96)= J( 0.34 )( 0.66 
• - (o.os>, 

n=335 

Since the study would be a muitidusler 
samplina 90 design effect 1.80 is 
opplied. Then Ihe cksired sample to be 
selected is 

3.4 Samplng dlatrtbutlon 

........ 
,..mnrun ...... _pww.aol ......... 

....... -p- 341No ~ pww_a of",..,....,., 
(Q1Id WId ~ ,.,............,. 200&. UNCEF) 
.,. prKiIion ....... -0.05 
z· normeI ~ oI~ 

CoI'IIdIWIce'" 1 8IS 
o..Ign.tIec:P 1 II) 

Data -.. ooIlected from the r",1d by using simple random sampling technique. 

Women with age _en 1!>-5O years _r. _ed "" the survey. A total of 900 

(Table 3 I , Table 3.2 and F"ogu", 3.3) """""" -... _ from Ii>< diotricls .. 

Bang_ which inctJde Cilillagong, Mymensingh, _, Dinajpur, Khu .... 

and Bagerhat. Responderrts -... selected foIlowWlg the ration of the number of 

respondents In the community. 

Table 3.1 Number of women selected from diffetent sectors 

Agrk:ulture Tribal Shrimp Total 

Employee 346 104 150 
900 

Non-employee (control) 173 52 75 
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Table 3.2 Women selected from dl!ferent sect""' from dl!ferent district, 

Employed woman 
Non ... mployed (Controt) 

Total women 
woman 

DI,trlct Genera' Trlbol Shrimp All Genera' Trlbol Shrimp All General Trlbol Shrimp Total 

Chittagong 125 - - 125 65 - - 65 190 - - 190 

DlnaJpur 135 39 - 174 66 21 - 87 201 80 - 281 

Khulna - - 123 123 - - 80 80 - - 183 183 

Bandsrban - 40 - 40 - 11 - 11 - 51 - 51 

Mymenslngh 86 25 - 111 42 20 - 62 128 45 - 173 

Bag_mat - - 27 27 - - 15 15 - - 42 42 

Toul 34e 104 150 800 173 62 76 300 619 158 225 900 
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3.5 Study period 
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The study was conducted during the period of January 2013 to Docember 2015. 

During January 2013 to June 2014 information and samples ....... coIIocted and 

analyzed from the employed women. In the second hall _ Is July 2014 to 

December 2015, infonnalion and samples ....... coIIeded and analyzed from the n0n

employed (controI)_. 

employed WOOlen and analysis 

the non employed women and 

analysis 

3.6 Eihk:ol pennlulon 

In the _rch which InYOlves to human participants need ethical approval to collect 

blood sample, sklnhnuacle tissue. This ensures thai the dignity, rights, safely and 

weI~ of 811 p8I1ic1pents ....... In the primary oon_ .- the project. 

Study pro«x:cI had 8 deoCIipIion of ethical c:onsIdetations rellltilig to the study. 

Ethical 8pprova1 was _ from lIthicai oom_ of the f8CUty of Biological 

Science, UniveBity of Dhaka white signature of the IlISIJOndents ....... coIIeded on 

the consent fonns on field. W1tIlcM signature on the ronsent form this study did not 

conduct suMOy 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 

S1aI<ehold"", helped researd1e<$ build posl1lve relallonshlps wilh nospondenls as well 

as understand c:anmunfty dynamics. A questionnaire was desigrted and prepared to 

00I1e<:t and record !he I~e SIyIo and socic>-demographic, health and nutritional Slalus, 

rood constJmplion, physical activity dala, biocI1emical analylic:al data and food 

security status. Prior to the main survey exercise. a pilot study was carried out wi1h 5 

questionnaires In each group, and randmlly se~ed different groups to test for the 

viability of the questionnaire. After this exercise. the questionnaire was corrected and 

righUy validated to su~ the objectives of the study. Trained _nel engaged along 

with !he author in ooIlecting field data and blood samples form the respondents. 

Physical activity dala cj agnallh.re, tribal and shrimp wanen were collected 

according to FAOIWHO Guidelines (FAD, 2001). 

3.8 Sources a/ data 

AJI data collected in this study were primary data. InformatJon and sampm were 
collected directed from the respondents through questionnaire survey and In-situ 

001_. Data collected were categorized into employed and !he nor>employed 

(control). Key informanls in each of the aMOll identified !he canmunities and 

respondents randomly in each area. Due to time _ns on the project and 

remote location of some cornrnunities, only the easy accessible communities in both 

cases were visited in each region, 
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3.9 Pn>c_ of data collection 

In each community locus group discussion (FGD) was COndUCled before data 

ooIlection. Normally, an FGD is conducetd through gathering ,inliar 

bad<groundlexpe<1ise people in • particular place to discuss • particular topic. FGO 

is • kind of qualitative research wh .... respondents are asked .I>00I their pen:eptions 

attitudes, beliefs, opif1ion or Ideas on the topic 

Data were coUected by direct inteMewa of selected women using the processed 

questionnaire and eye obsetvat;on for understanding the siutaton. Nutritional status 

of the respondents were measured in both dimct (anthropometric, biochemical and 

clinicaQ and indirect (dietary intake) methods. Blood samples from women wor1<"", 

were ooIleeted by using biochemical indices for analyzing nutritional status. Data on 

anlhropometric parameters (height in em and weight in kg) were collected from 

women wol1<.r.!. Among biochemical parameter.! speciaQy blood glucose (mmolA.), 
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blood pressure and hemoglobin Ie"", (mmolll) of women of 15-50 years 01 age were 

analyzed. 
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Pate-3.7 FOCU$ group alscussion with tribal communittee (FOD) before data 
collection . 
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3.10 Doto collection _ 

An interview schedule was _red to ooIIoct data and to consIrud the illefview 

schedule for data collection. relevant joumals. periodicals, reports and books were 

"'_ to identify the variables _ to the st\J<Iy objectives. The __ were 

inOOlj>Of8!ed ilto a strucIured Interview _Ie. il English. containing cbse ended 

questJons il fIVe diflen!nt sections. focusing on vMous aspects -

1. lifestyle: Ufestyle of _old of the women ..,nang In agricuHure and shrimp 

ildustries included socioeconomic oondition. housing pattern. resource 

condition, communication facilities, hygiene and sanitation pactices. Sources 

of water. lighting facillies. etc. 

2 . Health profile: Health ptoIile of _ women investigated morbidity. treatment 

systems. primary _ care facilities. malema1 health. vac:citootion. 24 hour 

activities. dietary habit etc. 

3. Nutrition: Nutritional status of the women assessed by measuring 

anthropometry Indicas. biochemical indices. blood hemoglobin le""l. serum 

ferritin. iron, zinc and copper. 

4. Dietal)' intake: Dietary intake r:r days food intake) of the respondent were 

calculated to u_nd the food coosumption pattern. 

5. Physical activity IoveI (PAl) was assessed by measuring dally activities 

performed by the __ 

6. Food S8QJrity: Food security of the respondent households was a&.IW!.ad 

addressing food availability. shortage and distribution to the household 

membonl throughout the year. 

3.11 _u_ <if onthropornetric indices 

3.11.1 Body weight A UNISCAlE was used to roeo<d the subjects· body weight. H 

was measured to the neateSt 0.5 kg. The balance was pCaced on hard flat slM'face. 

The body weight was recorded by standing unassisted in the centre of the platfonn of 

the weighing madline bare footed with straight look head and with minimum cloth 

wearing. 
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3.11 .2 Height: Standing height was measured using a wooden height scale 

developed by BBS to the nearest 1 em. Height of the subject was measured bare 

footed in standing position with heels, butlodts, shoulders and bad< of the head 

toucl1ing the upright stand, with straight legs and relaxed s/1oolder and ann. hanging 

by the sides In natural manner. 
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3.11.3 Body ...... Index (BIll): The nu1trtional status of the employed and non· 

etnjJIoyed (cootrol) was assessed using Body Mass Index (BMI). The BMI is used to 

measure thinness or obesity (Table 3.3). Weight and height were used fo< oomputing 

BMI in aooo<danoe with the reference of IMiO using following formula . 

Weight o(th. r.spond.nt (inks) 
BMI- [Height of the respondent (in meter»)2 

Table 3.3 Nutritionalstaru. (BMI) esbmation units ac:oon:Iing to WHO (2004) 

Nutritional status BMI 

Under Weight > 18.5 

_I 18.8-22.9 

OYer WeIght 23.0.24.9 

Obesity <25 

3.11.4 Advo,"- of B. method 

1. eMl are .cc:ume meattnments acrou a group, ~ physldan to gauge general risk of 

obeIity ..... od diteo_ 

2.. The me~ is IimpIe safe ald use notHnvasNe tec:hnlquet. The method need cheaper, 

po!1able and duroble equipmem 

3. The method " precbe and acante and provtded that standii'd techniques are used 

"' . The method may be used to changes of nutritional status OYer time. from one generation to 

next, known .. secular trends 

3.11.5 DlNclvo,"- of BIll method 

1. Disadvantages.e 8Mf tTi:sses' ncwmal weight obesity, ow:restimates risb for some 

3.12 Dietory Intake (7 cIoye food Intake) 

Food consumption score (FCS) was calctJlaIed from com~. score based on 

dietary frequency, food frequency and relative nutrition i"-",nee of differem food 

groups. USIng recal period OYer the pasl7 days food frequency __ FCS was 

grouped into poor (score 1·28), bordef1ine ("""" ~2), accepIabie low (score 43-

52) and ~ high (score >52). Food items _e grouped into 8 standard 

groups with maximum values of dayslweek. To cabJiate FCS, coosu"..,oon 

54 



^

fIequencies of food Items -... sum and record the vakJe of each group. After thai. 

the obCained value was multiplied by its weight Finally, weighed food groups scores 

-.. sum again to find the FCS. Maximum FCS oould be 112 which means 

respondents ate all food groups in last 7 day&. 

3.13 Physical octlvlty _ collection 

Physical activity level (PAl) is a numeric _ of expres&i>g one'. daiy energy 

expenditure. PAl data in both ""'IlI<>Yed and non~ women in agriculure, 

tribal and shrimp sector were coliecled according to FAOIWI'IJ Guideliles (FAO, 

2(01). PAl was categorized 88: low ac:tivly «1 .40), sedentary or light adMty (1 .40-

1.69), adive or moc:ieraIe adivity (1 .70-1 .99), vigorous activity (2.00-2.40) and High 

ac:IMty (>2.40). 

3.14 Eotimatlon of bIochemic:allndJc:a 

3.14.1 CoIledlon of blood sample: 2OIJ1 of blood coiiecled from the tip aI the finger 

with the ~ of blood lanoets. Then blood w .. taken up in a micropipette tip and 

dropped on to a strip alfilter paper (2.5- 20m) for hemoglobin _tion. 
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3.14.2 Method ai_ring hemoglobin concentmion 

The cyanmethemoglobin is a suggested meIhod of choioe because (1) the pigment 

(cyanmethemoglobin) Is stable In dilute solutions. (2) the method meesures the 

hemoglobin _. (3) _lied cyanmethemoglobin standards are available and 

(4) the spedral CUM> at cy&MleIhernoglobin is such as to allow the use of many 

different types of spectrophotometenl. 

The method has some cisadvantages that _ consider rather minor; these will be 

enumerated in the subsequent discussion on erroneous resutts.. ~ referee 

laboratory report in the College of American Pathologists' SU""'Y Program lor 1971 

points out that 97% at an laboratories reporting manual hemoglobin determinations 

udize the cyanmethemoglobin method. 

RNgen1: Diluting sotution 

_ dl1ydrogen phoaphate. anhydrous (KH,PO,) 140mg 
_ ferricyanlde 200mg 
Potassium cyanide 50mg 
Stemx SE 0.5mg 
Distilled water to l100ml 

This dikJting sotution reaches equilibriJm absorption within 2 min after the blood has 

OOM added. making rapid determinations possible. Solutions containing surface

actiIIe agents such as Sterox should not be shaken violentlY. since this may cause 

fonnation of troublesome air bubbles. Stemx may also cause _oily in some types 

at automatic dikrtors. 

Ac<:uratety pipette 0.020 ml_l-mixed EDTA.anticoagulated blood into 5 mI diuting 

fluid, ,.,sing out the pipette _ by repeatedly sucking up the diluting fluid and 

blowing ~ out _in. Aut>matic dilutors should be used lor this slap at the procedure. 

Mix by swiMing CJ( gentle inversion and alow standing lor the required length of time. 

Longer standing does no harm. Read m colorimeter at 540nm. water bIarlk is usualy 

satlsfa<:tory, especially W the photometer Is caillrated with this blank, as the 

..,rption at the diluting fluid is very low at 540nm.Obtain the grams of hemoglobin 

per 100 ml at blood from the caIIbrattoo curve. This sotution lor final measurement 

must be peffedly clear. Any I\Jrbid~ wi. cause a ~ive error. In blood samples 

containing a v«y high peroen1age at gamma giobufins (paraproleinemia), I\Jrbid~ 
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will occasionally persist. H can be cleared by edding 1 Of 2 drops ~ 1 N 8fMlOIlium 

hydroxide (J ml concentIBted ammooium hydroxide diuted tol00 ml with water). 

3.14.3 Eatimatlon at '-lobin Iewl 

The cyanmethemogbbin method was employed to eotimaI. blood heemoglobin 

using a oommerdal klt of Human, Germany. 

Contento 01 kH 
RGTA 10-25 mI Reagent concentrate A 

P(Wassa..m hexaeyanofenate (ni) 

Potassium bicarbonate 

RGTB 10-25 ml Reagent COf'\CfNlba1e B 

Patasa.m cyanide 

Potauium bicarbonate 

Preparation at wofldng rugent and ."'!Mlily 

12 mmoL1 

230 ...... 1.1 

14 mmolll 

230 mmolll 

One bottle of RGTA and one bottle of RGTB were mixed together with 450 ml 

deionised water and stored in a close dark glas$ container at 15 to 25 • c. This 

_ing reagent Is stabte for 12 months In the dart<. 

Principle of the method 

The method is besed 00 the delennination of cyanmethemoglobin wIllc:h has been 

adopted as a standard method. Haemoglobin from whole blood sample is released 

from erythrocytes and is oxidised by ferricyanide to mathemogbbin. The 

methemoglobin is further converted by cyanide to atabte cyanmathemoglobin. The 

aboort>anoe of cyanmethemoglobin is measured at 540 nm and is directly 

proportional to the haemoglobin cmoantration in the sample. 

Procedure for analyala 

Collected and processed blood ~ a fitter paper .. stated ealter was ""'ked in 5 ml 

of _king reagent in a glas$ test tube for 30 m~utes and then centrifuged at 

3000rpm for 10 minutes. A 2ml of the deer supernatant was taken into a cuvette of 

specbophotometer and the absorbance was recorded after 3 minutes at ear1iest 

against reagent blank (lIA) at 540 nm in a spectrophoCometer (W·I201, UV·V1S, 

spectrophotometer, Shi~u Corporation, ~). 

CIIlcu~tion of hHl"l1Oglobin concentration 

The conoentIBtion of haemoglobin ~ blood was calculated as follows: 

Concentl1llion, Co Haemoglobin!4 (Hbl4) (mmotII) = 22.8 -M 
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p-. 3.13Spect1~ (UV·1201 . IN·VlS . ..... """' ........ S/WnedzuCoJlOi.-co', 

........ )Md~ 

r_ 3.4 Anemia status estimation level recommended by WHO 

An.mil Sutus Lavel 
Severally anemic >8.0 
Moderate anemic 8.0-10.9 
Mild anemic 11.0-11 .9 
Non anemic < 12 

3.15 Eatimotion oh .... m fentUn lev .. 

eom.ntsofthetR 

1. Mc:rotih PIIte 12-8"", 
BreakIitl6e weill c::c.c.d witt tpeCifie III'ltibody oontWed in • reu&abIe foil t.g. 

2. Cal A 0 f9mI 0.5 mI 
Refetenoe ac.ncIMl t-k.rn8f'I aen.m ..... offenilrl (c:oIc:u1eu) 

3. c.I B 15 r9t'nI 05 mI 
Re ......... 1dan:I fetrlIn dIueed i'I tun.n 88f\ftI (a:*utIu). 

.. c.I C 80 f\1h'N 0.5 mI 
Reference _rdent: ...,., diU8d in hLrrIan aen.m Icch.rieee:~ 

5 C8l D 2SO r9mI 0.5 mI 
Reference ~ twritin dihAed in human &eI\rT'I (COIcutes8). 

6 Cal E 500 nWrN 0"5 mI 
RefeI_1C8 a:l8ncIW. fIIrritin '*"Md In hurn.n Mnm (ooIourtess) 

7. Cal F 1000 nsfmI 05 mI 
Reference .tand~ fenttt1 dlltAed in I'uMn Mnm (colourtaa). 

8. Cor1ugahi 11 ml 
AnC)..fetriIin HRP COlUlJaHr Anti4IInitin c:otI(ugate to HctMt8dish perollidiae.. 
(Pink ooIcur). 

e ~ SoIlbon 1 t ml 
3,3', 5,S Tn.,.,.yt8etwdine in • c:ea. buftIr (cok:Iufteu) 

10 SU'Ip IOMIon 11 mI 
Hydroc:Ncn:: ACId dituIad in purified wa'er (c:oIourteea) 

AU these eIementa are in ready to use condition 
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-gent--
AIl ~ were brought to room temperature (20-25'C) and mixed gently prior 10 

use. 

PrInciple <A the_ 

A SpecifIC antj..fentil antibody is coated on to miaotitJation wets. Test serums are 

applied. Then monoclonal antI-fenitin _led with _ish peroxidioe enzyme 

(conjugate) is added. H serum felritin is p<esenI in the sample, k win oombIne with lhe 

antibody on the wetl and Ihe enzyme conjugate, _ng in Ihe ferritin moIeaJles 

being sandwiched between Ihe solid phase and Ihe enzyme linked antibodies. Mer 

incubation, Ihe wells are washed with distiled water to "'"""'" unbound labelled 

antibodies. On eddItlon 01 the substrate (TMB), a coIoIr wi. develop only in II10se 

wells In whldl enzyme are present, indicamg Ihe presence 01 ferritin. The reaction is 

stopped by Ihe addlion of d~ute Hydrochloric acid and the absort>ance is then 

measured at 450 nm. The concentraIion of ferritin Is din!cUy proportional to Ihe colour 

inlensily of Ihe test sampie. 

The Enzyme invnunoassay meIhod was used for Ihe quanti1alive de\em1ination of 

ferrtin in hl.lTl8n serum using a CQ'I.M!lfda1 kit of omega Diagnostics, UK. As 

_ In_O,I986. 

Procedure to< .-.lysls 

1. A vol .... 0120 10 Serun __ and mb •• d well pOOr 10 _ng. 
2. "" "'" kk "'"'PO""'" ond "'" lest serum '""'" broughllO """" .. ~,. (20-25 ·C) 

prior to the Itart of the as&I'Y. 
3. One set of staoo.ds was being run With each batch of test aenm. 
4. 20 10 of ltandord, end ......... ___ pipeI!ed no Ih. asignecf ...... 
5. 100 ~I 01 Anll-Fefritin HRP corjugale was dispomed into each _ with multi ellannol 

plpeb 
6. These solutions were mixed thorougha)' for 30 seconds and the pIMe was lnc:ubeted tor-45 

rrinute. at nxm tempefllture (~25"C). 

7. AI the end 01 "'" incubation per;od. "'" ."...,,11 01 "'" _ WM __ by 1IIcIdng 
i'tto a biohazard container. Then the p&ate was A'otced Iharpty ag8InIt IIbIorbent paper. 

8. Next the wells went being filled with a minimum of 350 ~I of distilled water per wei and 
plate contents were tided into a biohazard container; and stroked tharpty against 
absorbent paper. This process was done 5 timeS. The retid~ water drop~ were 
.. m,,,,.d by IIriIdng "'" ",....lhatpIy onIo ._ poper. 

9. 100 ~ aubstrBt8 solutions was distributed Wtto each wei 'NIh micro pipette and mixed 
gentty for 5 seconds. This mixture was Incubated In the dattt for 20 minutes at room 
temperature. The coIow of the mlxtute was turned into bkle c:dour. 

1 O. 1 00 ~ stop soIu6on was added to each wei to stop tie reaction. 
11 To ensure that the blue colour changed compIetety to a yellow colour. was mixed gently 

for 30 seconds. 
12.At last the optical density was immediately read by using 8 EUSA plate reader machine 

with a 450 nm fttter. (LIOIyItems. Multiakan EX. Finland). 

60 



Colculation 

Concentration of serum fenitin was calculated as toIows 
Sample 00 

COiIIC:et III 8'dc:II"l. C = 

Preparation of at8ndard curve 

The pathozyme tenitin kK at omega diagnostics coolains six reference standards. 

First one is human serum free of ferritin and other five are fenitin di~ed ht.lT18n 

serum with the coocentration at 0 ng/ml and 15 ng/ml, 8OngIm1, 250 ng/ml, 500 

ng/ml and 1000 ng/ml respectively. A=Jrately _red 20 pi of each _rd 

were pipette into the assigned wells of microtitre ELISA plate. Duplicate wells_e 

~red to< each standard. The remaining steps _e exacIIy the same as 

desctbed In prooedure fa( analysis. Software package fa( the EUSA machine 

constructed cuve for selUTl ferritin standards. To construd a calibration curve for 

each at the standerd serum ferTtin, the mean absorbences nsad were plotted against 

their reaped"" oonoentratJons. It gave a straight 0< inear i ne. 

3.18 Eatlmo1lon of mlcromlnenl" (zinc, Iron ond _r) 

Serum zinc, copper and iron levels at ethnic people were estImaIed by atomic 

aboolption spectrophoIomet _hod (I> perl<in Bmer, _ Aboofplion 

Spectrometer AAnaIyst, 200, verslon.a.O, copy right -2013) as -'-bed by Hossain 

Collbmlon of otandord curv. 

calibration curve was obtained using standerd samples (containing 0.2, 0.4, 0.8, 1 

and 1.8 mgIL tor -. 0.1, 0.2 , 0.5, 1, 2 and 3 mgIL fa( iron; and 0 .1, 0.2, 0.4 and 

0 .8 mgIL fa( zinc). All standerd solutions were dissolved In nano pure water. 

Standards were asprated through neIluizer and the absolt>ance _ meesured with 

a blank as ~erence, nsad in the atomic absorption spectJophoI~ at 324.8 nm, 

248.3 nm and 213.9 rrn wavelengths respadIYeIy fa( <:<>pper, iron and zinc. Blank 

sample was Nilric acid (HN03) without any mineral. A .-Ie pac:I<age to< the 

spectrophotometer coos1rucled caibnllion curves fa( copper, iron and zinc by plotting 

absorbance against their A!Spedive ooooeobations. ~ gave oIJeight fines. The 

00<re1alion coefficiont was tound fa( copper 0.999, for iron 0.998 and tor zinc 0.996. 
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Proporation of .tond..-d ..,.utlon. 

Standard solutions containing 0.1, 0.2, 0.4, 0.5, 0.8, I, 1.6, 2 and 3 mg/L mineral 

ooncentrations (CU, Fe and Zn): 10, 20. 40, SO, 50, 100, 160, 200 and 300 ~I 

standards dlssotved in 100 ml naoo pure water in a YOfume1rfc flux. 

Procedure for lerum &Nlysil 

Ethnic serum was centrfuged at 3000rpm for 10 minutes to make 8 dear 

supernatant. A volume of ISO IJI -..m ~ were ooIlected in """"ndrof tubes 

for the analysis of copper, iron and zinc separatefy. A volume of 150 1-11 serum was 

dikJted in 13SO ~I nano pure water for separate mineral analysis and vartexed for haW 

minutes. Within two hour c;( mixing, absorbanc:es were read at 324.8 nm, 246.3 nm 

and 21 3.9 nm wavelengths respectively for _ , iron and zilc in the atomic 

absorption spedrophotometer. Machine software cal_ed standard curve with 

standard prapamtion at fNery 1 (). sample interval. Specific hokM cathode lamps 

were used to analyze "'e samples. The instnrnenl hes mlninl.l11 detected lin~ of 

0.03 mg/L for copper, 0.04 mg/L for iron and 0.01 mg/I. for zinc. 

Calculotion 

Concentration of minerals was caJculated as follows 

Conoentration, C · Abao<bance of sample • dilution fector (10 fold) • F fJIOOIeIl. 
F= 0.1574, O. t791 and 0.1530 were fact .... for copper, Won and zinc: reopec:tively 

3.17 Food ucurtty ..... coIloc1ion 

The household food Insecurity access score (HFIAS) mentioned in FANTA III 

guldeline by USAJO (2007) indicator was used to report _ food Insecurity 

score. The food security indicator categorizes households into f0<6 levels of 

households food Insecurity such .s food secure, mild, modellllely and SfNerely food 

Insecure. The HFIAS score wes measured of the d_ of food insecurity in the 

households in the past four _s (30 days). 

Average HFIAS S<XIe'" SUm of HFIAS scores in the sample /Number of HFIAS 

scores 
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3.18 Doto _Ing __ .Rlllysio 

Raw dalB, coIlecIed from the field, were proooooed by _ng ilegal codes, 

reducing logical inconslstendes, dropping if11ll'Obabifities and by soIW1g amlligu~ies. 

The processed dala were labulaled on the _ of similarlies and inIeMIIs by using 

IBM SPSS Statistics 21 software packages and Microsoft excel was used fur data 

entry. Descriptille otatisUcs (frequencies, aoss lables, descriptive) and compare 

means (t_) were used to calculate al variables, Values were expressed es 

frequency, peroen!age, mean and standard deviation . Tables, diagrams and figures 

were used to present the data. The _I analysis was perfonned by chi-square 

and fishe(s e>C8CI tes1 to assess any association. The significance of the difference 

was lested using one sample t·test with the 5% !eYe1 of confident interval, test 

statistic and ~s variance for categorical variables. F"1Sher exact tests _e appied to 

estinate the level of significance when a cell value of any category was less than 5. 
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Chapter fOtX 

RESULTS 
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RESULTS 

4.1 Ufestyte and aoclodomography of agricultural, tribal and shrimp WOOlen 

4.1.1 Socio-demography profile of agricultural, tribal and lIhrimp WOOlen 

Table 4.1 and Figure 4.1 present the effect of employmef1t 00 socio-demographic 

profile of empk)yed and non-emptlyed women in general agricutture as well as tribal 

and shrimp women. The """rage household size for the general agricultural women 

is found to be 4.34 persons for both the employed and I1OfHlmployed women. For 

the tribal women the average household size Is 4.68, whid1 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 Shrinp sector. The mean 

household size of the Shrinp employed women is 3.97 persons compared to the 

non-employed wanen 4.47 pe""ns and the diffe<ence Is statistically significant at 

the 1% _I (p value <0.01). The resun Is consistent wi1l1the iteracy resuHs where 

87.3% (63.3+24.0) of the employed women having primary and secondary 

qualifications as compared to 73.3% of the n~pIoyed women in the shrimp 

sector. Shrimp sector has greater proportion of educaled women than the general 

agricutture. 
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4.1.2Jncome and expenditure pattem of .grtcuttu .... trfbal and shrimp women 

Table • . 2 and Figure • . 2 pr""""t lI1e compalBlive resulls for income and 

expenditure. As expected, lI1e SIuin1p sedor w<>men have relaIIveIy higher income 

(TIt. 4103) than the general agricuk ..... , ..,men. V«lmen employed in agriculture 

found highest income IIlan II1e tribal women and shrilTl> industry women (Table 4.2). 

However, the sIlldy foond that the ampIoyed women contribute aconomically more 

than the IlOll-efTlpioyed women. Similarly, expenditure was also found more among 

lI1e employed women IIlan the non-employed women. Average household income 

and average household expend lure was slgnlficant among agricufture and tribal 

women (P<O.05·) while in shrilTl> average respondenfs income and average 

household expendnure was slgnificant (P<O.05"). 
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Table 4.2 AolOdation of employment on lnoome and expendrturo status of agriaJltullll (employed n=4SO and non_ploy .. 0-225) lind 

Ihrimp women (employed n=1SO and non .. mployod n-75) 

Agricultur. women Trtbalaur1eutture women Shrtmp women V._ 
Employed Non- Slgnitlconco Employed Non_pIoyod SIgnIftcone Employed Non· 

employed P<005" (c:c>ntroQ • P.q),0:5· employed P<O.O!i" 

Monthly Incomo (Tk) 

!Avg, respondenfs Income 3053 2975 0.620 3029 2990 0665 4103 3099 <001-

Per cap;ta income 2800 2479 <0001" 2536 2329 0605 2501 2126 0.024" 

Monthly .'pond"u .. (Tk) 

Per capita expenditure 2162 2006 0.763 ~034 1775 0.052 2075 1733 0.126 
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Agute 4.2 Ave,. hOO8ehoId h:ome and «JCPendIWAt Oft agricuIIlnI (~ fl&46C)" non~ n=325) iItId 
.,,~ \IIIO'nen (empIo)'ecIIF1 50 and no~ n=75) 

This S1udy identified that the community mostly spend money on two types: food Rems 

and non-food items (Figure 4,3), Expendfiure on food Rems in employed and non

employed women found m0f8 than double than non-lood ~ems In agricultural, tribal and 

shrimp women. Average highest expendfiure on food items found in agricultural 

employee women and lowest i> non-employee shrimp women, On the other hand,the 

highest expendfiure on non-food ~ems found in non-employed ag.riou~ural women and 

the lowest In non-employed tribal women. 
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Table 4.3 shows expenditure by the employed and the non-Mlployed women in 

agriculture, tribal and shrimp women on non-food ftems. The resu. showed that the 

employed women in agricUtur8 spend highest amOWll for medicine while the non

employed women spend most on agricuHure ~8ms. Among !ribal communfty employed 

and non-Mlployed women spend most money on agricuJtuns (ll<. 422) and clothing (11< . 

394), respectively. In shrimp industry employed women spend highest amount on 

education (11<. 326) white non ...... ployed women spend most of the amount on 

agriculture (11<. SI6).The highest total expenditure on non-food ftems was found in the 

non-employed agncuilural women (11<. 2546) and the lowest was found in non-Mlployed 

tribal women (ll<. 1892). 

Tobie 4.3 Expenditunl (11<) on non-food ftems statu. of agricultural (~yed n=450 and non· 
employee n=225) and shrimp women (employed n=150 and ~yed n=75) 

Agricultural women Tribel women stM1mp women 
Vorloblos 

Employed I Noo-
Employed I N0n-

Employed I No". 

Non_ "'""'" 
Education 460 331 429 207 461 159 

Medici'le 566 164 460 266 429 232 

Tral1SJ)Ol1 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 

FlShe<ies 917 0 1000 0 1_ 0 

Others 619 106 326 242 566 260 

Total 2357 2548 11101 1892 
,_ 2153 

4.1.3 Loan pattern of agricultu .... tribal and shrimp women 

In this study. Foguns 4.4 describes the association of bank loan status of agricuHural, 

tribal and shrimp women. In agricuHure the employed and the non-employed, 46.3% and 

42.2% took loan from different govemment and non-govommen1 OI1I"nization • . This was 

higher in tribal women which wens 46.1% and 63.5%, respectively. However. amorog the 

shrimp women loan takirog trend was very low. In fact, nOfl-Mlployee (control) women 

did not taKe any loan from GOs and NGOs. The study also found that the non-employed 

71 



tribal women had highest percentage at taking loan (63.5%) while in shrmp employee 

women ~ was the lowest (32.0%). 
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Table 4.4 shows mean loan taken by the employed and the non..".,pIoyed (controQ 

women in agriculture, tribal and shrimp women. Employed and non..".,ployed women in 

agricutture took maximum loan from Sanali Bank (TI .. 160000) and lender (TI<. 40000), 

respectively. Tribal women engaged in agriclilture took highest mean loan from other 

organization (Tk. 22857) while non..".,ployed women took from Brae (Tk. 22685). In 

shrmp Industry, both the employed and the non-employed women took highest average 

loan from Brae and lender (TI<. 23913 and Tk. 30000. respectively). The table shows that 

Brae provided highest loan among the employed and norH!l!1p1oyed women in the study 

areas followed by Grameen and Asa organization. Average loan showed that the 

employed women In agriC!ltture took the highest loan (Tk. 330517) and tribal non

employed women took lowest loan (TI<. 92885) In a\l three groups. 
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Tobie 4.4 Loan taI<en from difl'<orent organizations by agriaJltlIrai (errc>1oyo!d _50 and no". 

errc>1oyee n'225) and shri"1' women (employed .. 150 and n~yed n'75) 

Agriculture women Trtbal women Shrtmlwomen 
Organ_n Non- "- Non- "- Non-

(T1<.) ~ (T1<.) ."~ (T1<.) iitr" 
Btac 19918 16097 16750 22885 23813 18944 

Klishl 19769 18000 - - - 18000 

Sonali 160000 - 13000 13000 - 13000 

~rani 20000 20000 10000 5000 - 12500 

Grameen 19540 14700 2000 2000 17500 14095 

/WI. 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 -
Totol 330117 137997 101807 92185 - 150792 

4.1.4 Housing ond lighting fllcilltles of agricultural, tribal Ind shrtmp women 

Housing condition and lighting facility results (Foguna 4.5 and Table 4.5) revealed that 

among the employed women 78.0%, 90.4% and 36.7% in agricultuna. tribal and shrWnp 

sector ana used to live in own house. respectively. On the other hand. 60.1%, 80.8% and 

52.0% non-employed women in agricultuna. tribal and shrimp sector were found having 

own house. Amorog the housing material wooden was found least in all thnae sectors. Tin 

and conaete house was more in agricultuna and shrimp sector while in tribal mud wall 

was very common. Maximum household in both the employed and the non..."pIoyed 

had lighting facility where Poli electriciity dominated in the anaa over kupilhurTicane and 

road side lights. Lighting of the house was found sigrificanl in al the thnae sectorw 

(P<0.05·). 
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Table 4.5 Association of employment on houllng condition and lighting f1Icility of agricultural (employed n0450 
and non~mployed n0225) and III1rimp women (employed n-150 and non~mployed n=75) 

AotiCulture women Tribal Agricutture women Shrimp women 

Varlabl •• E~ Non- E~ N0n- Employed Non-
0(%) employed 0(%) ~ 0(%) ~ 

(contsol) n(%) (C<>f"4roI)n(%) (_n(%) 

HoUM wall mat.rbli 
Bamboo foodng /plump ,.. .. 101 (29.2) 54 (31.2) 28 (269) 24 (40.2) 57 (38.0) 6 (8.0) 

Tm 86 (24.9) 48 (27.7) 14 (13.5) 3 (5.8) 21 (14.0) 30 (40.0) 
Concrete 99 (28.6) 39 (22.5) 7 (6.7) 2 (3.8) 50 (33.3) 21 (28.0) 
Mud wall 48 (13.3) 25 (14.5) 49 (47.1) 21 (40.4) 6 (4.0) 12 (18.0) 
Woodenwatl 14 (4.0) 7 (4.0) 6 (5.8) 2 (3.8) 16 (10.7) 6 (8.0) 

p-.... Iue p=O.681 1"'0.166 p-<O.01· 

UghUng of tho ho .... 
Ve. 298 (86.1) 133 (76.9) 93 (89.4) 32 (81 .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) 

p-... llue p=O.OOS· 1"'<0.01" 1"'<0.01" 
110 ... lighting 
Poll; electricity 242 (69.9) 118 (68.2) 33 (31 .7) 20 (38.5) 116 (77.3) 63 (64.0) 
Kupi /hurican 90 (26.0) 40 (23.0) 48 (44.2) 19 (36.6) 27 (18.0) 6 (80) 
Othe,. (road IIde light) 14 (4.0) 16 (87) 26 (24.0) 13 (25.0) 7 (4 7) 6 (8.0) 
p-.... 1uI p=0.093 poO.615 p=<O.OI 
""'~ ....... -~ ............. --' .... ' .. d'lM-p 

7S 



4.1.5 Dftnkll1ll w_ and ~",*,nll facUlties of agricultural, blbaI and shrimp women 

The results revealed that tube wei water was used by substantial percentage of the 

household. (Fogure 4.6 and Table 4.6). In agricUture. 91.11% employed and 81.5% non· 

employed WOOlen, in tribal 76.9% employed and 85.4% no"..,."pIoyed and in shrimp 

industry 93.3% employed and 70.7% women use tube well water for drinking purpose 

(P<O.OS·). Tube well water also significantly dominated in source for cooking and 

utensils washing amorog the employed and the non-employed in agriculture. tribal and 

shrimp women. Sepal8te kitchen percentage was higher arnorog agri<:ulture and tribal 

employed women whereas in shrimp both the employed and the non..."ployed women 

had separate k~chen. 
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4.2 Health _. of Igriculturel, b1bal Ind .hrtmp women 

4.2.1 Prenllll care of Igricultural, b1bal Ind shrimp women 

In p<enalal care. more employed women fOlild with health check during pregnancy Ihan 

It1e non-employed women although It1e dillerence was not very Iarged. Trends of heallh 

check during pregnancy were belter among It1e employed women !han the non

employed (control) women in It1e survey (FtgUr8 4.7). Similar !rends found in Telanus 

toxoid fuD and incomplete dose completion which was significant in shrimp women 

(P<O.05"). Higher percentage of the employed women completed full dose timely 

thanlt1e non-employed women (Ftgure 4.8). Significantly higher normal delivery process 

observed among It1e employed women in agriculture (94.0%), tribal (96.6%) and shrimp 

(84.3%) which were 87.6%, 86.6% and 80.0%, respectively fO( It1e non-employed 

women (Table 4.7). In It1e employed and It1e non-employed cases, very few women 

faced birth difflCUHies which were insignificant. 
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Tible 4.7 _lion of employmenl on prenalal care 01 agricultural <employed n-450 and non-employed n=225) Ind Ihnmp women 
<employed ,..150 and non-employed n-75) 

rtcuttur. women Tr1be~ ulbn women Shrimp wornen 
VI_ E_ NotHmpIoyed P·voIuo Employod Non«nployed P·voIue Employod Non«nployed 

0(%) <-(%) 0(%) (conItcI)n(%) 0(%) 
(c:onIroI)n(%) 

Dollvo<yproeeo' - 300 (a4.0) 134 (S7.8) 80 (98.8) 38 (SU) 102 (84.3) 80 (80.0) 
_ .069" 

c. ... on 13 (4.1) 16(U) P-0038" 3 (3.4) 8 (13.0) 11(9.1) 16 (20.0) 

0Ih0f"0_.) ~ (1.9) 4 (2 8) S (8.8) 0(0.0) 

Birth dtffteuldee 

V .. 37 (11 .3) 24 (16.3) P-o.242 7 (7.8) 5 (10.0) PoeO.7504 19 (16.6) 12 (18 .0) 

No 291 (88 7) 133 (84.7) 86 (92.4) 46 (90.0) 103 (84.4) 83 (84.0) 
-

Ch~u.,. teet. F~(. exect Int p <0 05° 
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4.2.2 Postnatal.,.. ... of agricultural, tribal and shrimp women 

Breasl feeding practice was more among employed women than non-employed women 

(Table 4 .8 and Figure 4.9). The study found that in agricutture, tribal and shrmp 91 .0%. 

82.7% and 92.7% employed women, respectively practice breast feeding. Among the 

non-employed the pen::entage was a little lower. Coloslrum feeding response was found 

among substantial number of women while feeding of liquid food after 3 days was very 

less. 
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Table 4.1 Associabon of employment on postnatal C8no of agncu~ural (employed 0-450 and no.-employed 0=225) and shrimp womeo 
(employed 0-150 and non...-nployed 0=75) 

Agriculture women Tribal Igriculture women Shrimp women 
Vlrilble. Employed Non..,mployed p·yalue Employed Noo...-nployed P-value Employed Non..,mployed 

n(%) (control) 0 (%) 0(%) (control) 0 (%) 0(%) (control)n(%) 

Feeding of liquid 
food Ifler 3 dlY' 
Ves 106 (30.6) 45 (26.0) P=0.306 28 (26.9) 10 (19.2) P=0.328 35 (23.3) 15 (20.0) 
No 240 (69.4) 126 (74.0) 76 (73.1) 42 (81 .8) 115 (76.7) 60 (60.0) 
ColOilrum feeding 
Ves 304 (87.9) 145 (83.8) P=0.221 83 (79.8) 37 (71 .2) P=0.234 98 (65.3) 45 (60.0) 
No 42 (12.1) 28 (16.2) 21 (20.2) 15 (28.8) 52 (34.7) 30 (40.0) 
CflHqU.ItI..... llhe. tJt.Q tetI ... 05 
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4.2.3 V..,.,I_ c~ lor child..., 01 agricultural, tribal and ahrlmp women 

Vaccination coverage for chidren reauHs revealed that respondenbl immunized but 

incomplete doses 01 vaccine pmvided in both the employed and the non-employed 

women gmup in agriaJlture, tribal and shrimp worl<ers. Mostly injected vaccines were 

BeG, Polio, OPT, Measles, Typhoid and Pneuomonia (Table 4.9). Vaccination 

percentage trend was very less among the non-employed shrimp women ¥o1lere 

maximum 40% respondents covered Polio while nobody has given Hep-..l , Hepatitis-

2 and Hepatitis-3. 

Tobie 4.9 Vaccinalion c:overago completion for children of agric:uHurol (employed n=450 and non
"""Ioyed n--225) and shrin1> women (employed 0=150 and ROIHfllPIoyed 0=75) 

AGriculture women Tribal women Shrlm women 
Variables 

I~I -1(%) E"~I -1(%) ~ -1(%) 

BeG n,5 74.6 60.6 61.5 78.0 36.0 

Polio 85.8 82.7 67.3 71 .2 78.0 40.0 

OPT 73.1 68.2 57.7 65.4 77.3 28.0 

Measles 73.7 70.5 61.5 65.4 74.7 32.0 

Pox 19.4 22.0 16.3 11 .5 12.0 20.0 

Mums 21.1 22.5 9.6 11 .5 5.3 12.0 

Typhoid 73.7 71 .1 57.7 48.1 68.0 8.0 

Pneuomonia 70.2 64.2 51 .9 59.6 70.7 28.0 

Hepatities-l 10.7 9.2 10.6 5.8 14.7 0.0 

Hepatities-2 4.9 2.9 6.7 3.8 6.7 0.0 

Hepatities-3 4.6 2.9 4.8 3.8 4 .0 0.0 

Vaccination coverage for children resuHs revealed that respondents completed doses of 

vaccine pmvided in both employed and ROrHlmployed women group in agric:uHure, tribal 

and shrimp worI<ers. Similar 10 immunized but incomplete doses, here also BeG, Polio, 

OPT, Measles, Typhoid and Pneuornonia are mostty covered vaccines (Table 4 .10). In 

shrimp noo-employed women nobody c:ovenad typhoid, Hepalilis-l , Hepalilis-2 and 

Hepatitis-3 while other vaccines were covered by substantial percentage 01 the 

respondents. 
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Toblo4.10 Vaccination oompIetion 01 all dosesror children 0I~1lII (oll1lioYed -SO and 
non-employed n=225) and shri"l' women (employed n=ISO and non_loyod 0=75) 

Agriculture women Tribal women Shrimp WOfMn 

Variables 
~ Non- ~ Non- ~ Non-

(%) employed (%) (%) employed (%) (%) employed (%) 

BeG 76.3 74.6 57.7 61 .5 69.3 66.7 

Polio 82.9 79.8 65.4 71 .2 73.3 80.0 

OPT 70.2 85.9 54.8 61 .5 74.0 75.0 

Measles 70.2 67.1 59.6 85.4 70.7 80.0 

Pox 18.5 19.1 15.4 11.5 11 .3 SO.O 

Mums 18.5 20.2 8.7 11.5 0.7 SO.O 

Typhoid 70.5 67.1 53.8 57.7 61 .3 0.0 

Pneuomonia 68.5 62.4 SO.O 59.6 62.0 75.0 

Hepatities-l 8.7 6.4 7.7 3.8 11.3 0.0 

Hepatities-2 4.6 2.9 5.8 3.8 4.7 0.0 

Hepatities-3 4.3 2.9 4.8 3.8 2.7 0.0 

4.2.4 Primary .... Itt! core of agricultural, lribaland shrimp women 

Table 4.11 shows that below 50% women in agricUture, tribal and shrimp insignificantly 

took vitamin A capsule less than 5 years for thei' chidron. However, vaccination 

completion percentage was higher among the employed and the non-employed women. 

For employed women in agriculture, tribal and shrimp results were n .l%, 80.9% 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 SO% in employed and non-employed women of agricu~ure, tribal and 

shrimp women where shrimp women were Significant (P<O.05"). the highest percentage 

was 64% shrimp employed women and the lowest percentage was also shrimp non

employed women (20%) (Figure 4.10). 
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Tible 4.11 Association of employment on primary health care of agricultural (employed n=45O and non~mpJoyed n-225) and shrimp 
'NOmen (employed n=15O and non~mployed n=75) 

Agrlcultur. worn.n Trtbllegr1cuh.u,. women Shrimp women 
EmpIoyecI No .. ....... EmpIoyecI No_ ......... EmpIoyecI No_ ....... 

VlriobIM oC") - N 1") (""'""'l n 1") n(%) (co_") 
(control) n 

1") 
Vltemln A ClpeUIe 
to<5yr I 

I Ye. 136 (41 .5) 60 (36.2) ,..,.5O 31 (33.7) 15 (29. T) ,..,709 61 (48.8) 30 (40 0) p-03OG i 

No 192 (58.5) 97 (61 .8) 61 (66.3) 36 (70.6) 84 (51 2) 45 (80.0) 
Com~ 

vlcclnl1.lon po. 300 p-O.281 p-<O.OP 
Yes 253 (77.1) 114 (726) 56 (60.9) 26 (51 .0) 113 (90.4) 39 (52 .0) 
No 75 (22 9) 43 (27.4) 36 (39.1) 25 (49.0) 12 (9.6) 36 (48.0) 

.. , 'laU'" IIttl FIthe(',.XId: tnt ... • < • o. . 
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4.2.5 Hygiene and sanitation status of agricultural. tribal ond shrimp women 

Among agriculrural. tribal and shrimp women the research found beHer hygiene and 

sanitation oond~ion in the employed than the non-employed. Figure 4.11 shows that 

significanl OWIlOfShip of latrine was 66.2%. 78.8% and 34.7%, respectively for employed 

women whereas" was 48.6%, 57.7% and 26.7%. respectively for non-employed women 

(P<O.05'). Among the shrimp women latrine provided by govt.lNGO placed highest 

percentage (58.0% and 49.3%. respectively). Table 4.12 elaborates thet type of latrine 

used by maj~ percent of the employed and the non-employed women latrine type was 

well based except non-employed women in shrimp area (44.0% wetl 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 " was 16.7% and 20%. respectively. For 

garbage disposal, 64.5% and 52.0% agricu~ural women use specific dish, 51 .0% tribal 

women use specific dish and 51 .9% women throw in open space. In shrimp 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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4.2.6 Common dlse_ of agrtcultural, tribal and shrimp women 

This study found rove cornmon diseases among !he employed and norH!fT1p1oyed women in 

agriculture, lribal and slYimp sector (Table 4.13). Among !he diseases skin problem and bad< 

pain were more severe in agricultural and lribal women. In shrimp women, significanl highesl 

pernentage had influenza among !he employed women (52.6%) while astlvna was !he highesl 

(42.9%) among !he non..."pIoyed women (p<O.OSO). Dennatitis secured lowest percentage 

among the women except !he non..."pIoyed shrimp women where bad< pain was absent. 

4.3 Nutritional status of agricultural, tribal and shrimp women 

4.3.1 Food consump1lon score of agrtcultura~ tribal and shrimp women 

In Ihis study rice was laken most of lhe time by !he respo_ (Table 4.14). Cafbohydrale 

intake was within 5.!HI.5 among !he employed and non-employed women in agriculture, lribal 

and shrimp women. Prolein, vilamin and minerals intake of !he employed and the non-employed 

agriculture women, employed and non-employed lribal women and employed and non

employed shrimp women was 12.8±7.9, 12.21<1.9, 13.1%6.5, 16.4%6.6, 11 .1:1>4.7 and 12.2±9.3, 

respectively. 

Table 4.15 shows food coosumplion score (FCS) d !he respondenls which revealed Ihat !he 

employed women had better condition (acceptable high) than lhe non ....... pIoyed women. AI !he 

same time, FCS was significant In agriculture, lribal and shrimp women (p<O.05). The study 

found Ihat highest 98.0% shrimp employed women was highly acceplable high followed by 

97.1 % lribal women and 94.5% agricultural women. Among !he nonemployed !he highest 78.7~ 

shrimp women was found highly acceplable high followed by 41.6% agricultural women .., 

accepIable low and 40.4% lribal women with acceplable 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 respondenls 

(p<O.05°). Among lhe agricuHural women, 44.8% in employed women found with vigorous 

activity while 67.6% non..."pIoyed women found with aclive or moderale level. In lribal, 40.4% 

employed women found with vigorous activity whereas highest 57.7% women found with 

sedentary or light activily. In shrimp, aclive or moderate PAL found highesl (43.3%) among !he 

employed and low activity level found mosl (53.3%) among the non-employed women. 
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T.bIe 4.18 Association of employment on physical oct,vily level (PAL) of agrico~unll (employed n=450 and non-employed n=225) and 
shrimp women (employed n=15O and non-employed "=75) 

Aarlcutture women 
V.rt.obln ""-

0('" 

«1 .40) Low 1 (0.3) 

(1 .040-1 68) Sedentllry or light IdtYIty 38 (10.4) 

<1 .10-1.99) ActIve Ofmode~ 126 (38.4) 

(2.00-2.40) ~orou. Kt/vIty 155 (44.8) 

(>2.4) High 28 (8.1) 

cn""-qu.,. .at Fllhtr', u.d Mat P <005" 

-~! 
~i'i q--

..... P ..... 1u4I 

~t:" 
10 (5.8) 

23 (13.3) 

117 (e7.e) 

15 (8.7) PacOO" 

8(4.8) 

Q1 

Triball. ricutture women Shrimp women ......,.. ..... P ...... 
~~ 

..... p-
" (%) ~ ~ 

0(0.0) 0(0.0) 0(0.0) .a (53.3) 

13 (12.5) 30 (57.7) 18 (10.7) 21 (280) 

39 (37.5) 15(28.8) 85(43.3) 8(80) 

42 (.a.4) 5 (9.8) P-cO.o,· 58(37.3) 8 (8.0) P_<cO 0'" 

10 (9.e) 2 (3.8) 13 (8.7) 2 (2 7) 

.• ~?lI.Ii8 
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".3.3 Body ..... Index (S"I) of agricultllral, tribal and shrimp women 

Table 4.18 shows height, weighl and BMI of the responden1s from agricuHure, tribal and 

shrimp women. Height resuH revealed thai the highesl 48.3% employed agriculture 

women were between 126cm to 150 an and 80% non-employed shrimp women were 

between 150 em to 180 em. Maximum women that is more than 50% in agricuHure, tribal 

and shrimp women group were between 150 em to 180 em. In shrimp women both the 

employed and the non-employed groups were significanl (p<O.05). Weight resuH showed 

thaI the highest 72.5% non-employed agriculture women were between 31-50 kg and 

73.3% non ...... ployed shrimp women were between 51-75 kg (p<O.05). 

8MI resu.s in Table 4.19 showed that 58.4% employed agricuHural women, 65.4% 

employed tribal women and 80.7% employed shrimp women had noonal weight 

(p<O.05·). The research also found that the maximum no~mployed women are 

suffering from und......,ight, overweight and obese. For example, in agricuHure area 

42.8% women are underweight and 32.4% are obese. 

Resu .. from logistic regressions estimates and odd ratio of different sociCH>conomic and 

demographic variables on nutritional status decreased in un-adjusted (Odd ratio (OR)= 

95.0% confidence Interval (CI) 1.00, 0 .994); and in aqusted increased (OR=95.0% CI 

1.00, 1.045, respectively) (Table 19). ,In un-adjusted cond~ion, nonnal nutritional status 

decreased while malnutrition event increased. In adjusted condition, both the nonnal .nd 

malnutrition slatus increased. In both cases, results were insignificant (p> 0.05). 

This study was conducted to find out the relationship between 8MI and socio

demography status, income and food security of the .gricuH ..... I, lribal and shrimp 

women (Table 4.21). Level of education and food security of agricuHure, tribal and 

shrimp employed and the non-employed women showed significant relationship with 

SMI (p<O.05). All groups showed significant relationship with SMI (p<O.05) exceplthe 

non ...... pIoyed shrimp women. 
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Table 4.18 Multiple logistic regression estimates and odds ratio at difle<ent socioeconomic and 
demographic variables on nubitional s1atus v._ 1.0> .... _ Adjuatod 

OR 95.n. CJ.for Oft o-vaJua OR t5.0% C.L"'" OR 
_ua 

Age 
Below 20 1 1 
20-34 1.275 (0.720,2.260) 0.404 1.208 (0.652,2.240) 0.548 
35&.bove 1.341 (0.755,2.384) 0.317 1.103 (O .587,2.0n) 0.761 

IIoritol Slatuo - 1 (0.170, 0.60S 1 (0.206,36.320) 0446 

Unmarried 1.883 20.842) 2.735 

Religion 

Muslim 1 (0.670. 1.167) 0.384 1 

Non-Muslin 0.884 0.907 (0.628,1.308) 0.600 

Education 

Iliterate 1 1 

Primary 1000 (0.698, 1.(32) 1.000 1.183 (0.802,1.746) 0.397 
Secondary & > 1.143 (0.625. 1.583) 0.421 1.324 (0.922,1.902) 

0.129 
Income 
expenditure (TIl) 

Below 9000 1 (O.7n, 1.307) 0.973 
1 

I>boYe 9000 1.005 1.019 (0.766,1 .356) 0.896 

Houo_ alze 
6-9_ 1 1 

4-5_ 1.147 (0.799, 1.6(7) 0.458 1.146 (0 .m ,l .699) 0.497 

2-3 Members 1276 (0.847, 1.923) 0.244 1.469 (0.938,2.300) 0.093· 

Body ...... I_. 
Nonnal 1 1 

Malnutrition 0.994 (0.714, 1.383) 0.970 1.045 (0.m ,l .511) 0.816 

Food aeturlty 

Food sectJ'" 1 (0 .897, 1.620) 0.214 1 

Food insecure 1.206 0.932 (0.676,1.284) 0.666 

Employment 
a_ 

Employment 1 
(3.329, 6167) 

q).001- 1 
Nor>- 4.531 4.875 (3.529,6.733) q).001-

employment 
A_of 
reaponcMnta 

AgriaJ IIlJre 1 (0.512, 1.050) 0.090· 1 
0.733 0.793 (0.505,1 .245) 0.313 

Tribal o.no (0.563, 1.053) 0.102 0.676 (0.469,0.975) 0.036-
Shrimp 

~ < 0.10; -p< 0.05; ~ < 001 . 
(IRIol~no""'CII"_ 
QR>oI~~_~-
(Wt41~--S __ CII __ 
l.oc*..CI_' ___ ........ iIfO .. o d .... 
P<oOCIJ~ .................. d .. _ 
P>O.OIJ ....- ... ~~ ..... fII .. _ . 
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4.3.4 A ..... 1a .bolus of a"ricultural, tribal and Ihrtmp 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 shMlp 66.7% women (p<O.051. 

Anemia status among the employed women was moderate to mild anemic. Highest 33.2% 

employed agricunure women found non-anemic followed by 8.0% shrimp women and 4.8% 

tribal women. AssociatIon of employment on anemia status and .. run ferritin level found 

significant in employed and norHlmployed agriculture, tribal and shrimp women (P<O.05) (Table 

4.23). Multiple logistic regression resun revealed that in un-adjustad condition. anemia status in 

agriculture, tribal and shrimp was I , 0.134, 0.216, respectively whereas in adjusted condition ~ 

was I . 0.142 and 0.205, respectively (Table 4.24). 

Fenitin of employed and n<lfHImployed women from agriculture and shrimp, zinc of employed 

and non-employed agriculture women and iron of employed agriculture women found significant 

_ association of anemia status (p<O.05) (Table 4.25). Alter finding out anemia statu. of the 

employed and non-employed women, this study oonducted analysis to find out the relationship 

of anemia status ~ socicHIemography profile. inoome. food security and BMI of the 

respondents (Table 4.28). Fishe(s exact test found insignificant relationship in an groups (p> 

0.05). 
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Tobie 4.2A Multiple logistic "'9- estimates and odds ratio of diffenlnt socioeconomic and 
demog~ic wriabies on anemia 

Un.-d.- Ad~ v._ 
OR '5.0% C".1or _Iuo OR 85.0% C".1or 

OR OR 

Educotion 
Illiterate 1 0 .214 

1 
PrWnary 1.349 (0.841.2.182) 0.113 

1.357 (0.825.2.236) 
~&- 1.416 (0.921.2.179) 1.392 (0.871.2.22>0) 

Af10 
Belcw20 1 0.975 1 
2().34 0.989 (O .• n .2.(48) 

0 .901 
1.154 (0.537.2.482) 0.71 

35&_ 1.098 (0..'00.2.278) 1.384 (0.8"'.3.020) 0.4' 
Re'IgIon 

Muslim 1 1 
Non-Muslim 0.848 (0.592.1.209) O~'\.t;8 0.963 (0 ...... , .457) 

Inc:om •• ~) 
_9000 1 1 

(0.538.1.099) 
9000&_ 0.849 (0.807.1.188) 0.330 0.789 

FoodNCurity 
FOOd-...o 1 1 
Food k'lsec:ure 1.070 (0.735.1.580) 0.723 1.182 (0.788.1.771) 0.4' 

Phyolco' octivIty _ 
low Pal 1 1 
ModerateP. 0.n1 (O.432.1.l1l3) 0 .210 0.767 (0.448.1.319) 
fighPaI 0.888 (0.532.1.482) 0 .650 0.858 (0.489.1.503) 

tIo<Jy mae Index 

""""'" 1 (0.71'.1.383) 0 .970 1 
Malnutrition 0.994 1.075 (O.742.1 .S66l 

Employment atatut 
Employment 1 0.00r- 1 (0.349.0.841) ""- 0.S93 (0.-. 0.864) 0.541 

Sourco of Odnldng 
Tube well 1 O.~ 1 
Othero 1.875 (0.978.3.002) 1.520 (0.753.3.087) 

AtMof~ 
Ag<ia.eu .. 1 (O.064.0.2BO) 

<0.001- 1 
Tribal 0.134 (0.129.0.382) 

<0.001- 0.142 (0.""".0'-) <0.00 
0.216 0.205 10.120 O. <0.00 

"p c 0.10; -p « O.OS; "it « 0.01 
0fta1 . odic.Ils no effec:I ofthl.-rt. 
~t ~1nc;Na..cI~of"'" 
OR<1 ~ dIilCI' 11 lid 0IXU'fWII» of --. 
P<O.OIS~"''''''''''IigI''''' ... d'''''' 
P>005~ ........ ~ ....... t:1l ....... 
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Table •. 215 Relationship of anemia status with felTitin. iron, zinc and copper level of agricultural, tribal and shrimp 'NOmen 
~III\I lU l"WIa~,..tt\;I''''' 

AnemMi .leu. 
V.,..bI .. 

~'2 
ncultu,. women Trlb81 women hrim -.,.., 

Non .... ~ Non-emoloYed Em_ %) No~~ , ...... <12 "-12 ....... <12 "-12 ,....... <12 ""2 , ....... <12 ".'2 ~ <12 ".'2 ........ 
Ferrlttn 

<151J01l 90.7 70.0 eo.6 11 .1 91 .7 - - 'M - - 100 90.0 0.04· n.3 0.0 
O.W 0.00- 0.02· 

"'$ tJ9Il 9.3 30.0 39.' 66.9 6.3 - 54.5 - 0.0 10.0 22.7 100 

ZInc 

<10.1~ 66.9 70.0 6.1 0.0 83.3 - - 0.0 - - 65.0 100 0.0 0.0 -
0.03· 0 .... 0.02· I 

"10,1 ~oUL 11.1 30.0 93.9 100 18.7 - 100 - 35.0 0.0 100 100 
, , 

I..,. 

<11 J.lmoIIl 0.00-
0.33 

20.' 90.0 51 .5 33.3 3 91 .7 - - 36.' - - 67.& 70.0 22.7 0.0 
0.66 0". 

"" J.lmoIIl 79,6 10.0 485 66.7 8.3 - 63.6 - 32.5 30.0 n3 100 

Copper 

<1D.1~ 
65.2 96.7 0,103 51 .5 5M 0.83 75.0 . - 18.2 - - n.& 80.0 0,629 27.3 0.0 0.>9< 

>10.1 lJ'Tlolll. 14.6 3.3 48.5 .... 25.0 - 81 .8 - 27 .5 20.0 72.7 100 

(.;nl4qu.,. lint. ,..helr't .oet I1MI P <0.05· 

IO~ 
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4.3.5 Serum ferritin, zinc, iron and copper status of agricultural, trlbal.nd shrimp women 

Table 4.27 shows serum ferritin , zinc, iron and copper in blood sample of the respondents in 

agriculture, tribal and shrimp sedor. Among the employed agriculture, tribal and shrimp women 

serum ferritin level <15 ~gIl was 83.3%, 91 .7% and 98.0%, respectively. Zinc level in employed 

women from all the three sectors has higher percentage <10.1 "",oIIL than the norHmlployed 

women. However, serum ferritin, zinc, iron and copper Javel among the employed and non~ 

employed in agrirulture, tribal and shrimp sectors was significant (9<0.05) except iron level in 

the employed and the non-employed women in agriculture (p>Q.05). 
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T."", 4.27 Association 01 employment on oerum I_n, zinc, iron and copper statu. of agricultural and IIhrtmp 

/!I,JQl1cultu,. women Ttlbll.artcuttu,.. women 
V.fI .... .. ..-, 
r11ln (wt off 151JDo\) 

<1S .,.gIl 70(83.3) 21 (SO.O) IpoO·~ 1 22(Vl .1) 16(45.5) 1 poO.OO2' 1 49(g&.0) 1 17(70.8) I poO.OOO' 

"1S~ 14(18.1) 21(SO.0) 2 (8.3) 8(SI 5) 1(2.0) 7(2$.2) 

2lnc(Cuto"10.1 ~oIJL) 

<101 88(82.1) 2(4.8) poO.OOO· 20(83 .3) 
1 0(0.0) 1 poOOOO' 138 (72.0) 1 0 (0.0) I poO.OOO· 

>10.1 18(17 9) 40(952) 4(18.7) 11(100.0) 14 (28.0) 24 (100.0) 

Iron (Cut off \I l1li'0111.) 

<11 38(45.2) 20(47.8) 
1 p00802 1 22(111 .1) 1 4(38.4) 1 poOOOO' 1 34(88.0) 18(20.8) I poO.OOO· 

>11 48(Sl8) 22(52.4) 2(8.3) 7(83.8} 18(32.0) 19(19.2) 

Copper (Cut off lllJ1T1ot/l) 

<11 1 75(88 3) 122(52.4) I poO~ 1
'
8(15.0) 12(18.2) 1 poO 001' 1 37(74.0) 18(250) I poO.OOO' 

>11 9(10.7) 20(47.8) 8(25.0) 9(81 .8) 13(28.0) 18(75.0) 

lOS 



4.4 Food security status of agricultural, tribal and shrimp women 

Food security status was found mostly inserured in an employed and nOlHll11ployed women 

(Table 4.28). Among agricuHural women Only 31.5% and 17.3% employed and non~ployed 

women, respectively found with food secure. In tribal. ~ was 24.0% and 15.4%. respectively 

while in shrimp ~ was 40.0% and 12.0%. respectively. The results were found signifICant ~h 

P<O.OS·. After finding out anemia status of the employed and non~pIoyed women, this study 

conducted analysis to find out the relationship of food security status with socio-<lemography 

profile, income and 8M1 of the respondents (Table 4.29). Food security status showed 

Significant relationship with education, age, marital status, income of the employed and non

employed agricuHure and shrimp women (p<O.05). Tribal women did not show any significant 

relationships with the above variables (p>O.OS). BMI of a. the groups of employed and non

employed women showed significant relationship with food security status (p<O.05). 

106 



Table 4.28 _tion of employment on food security status of agnc..ttural (employed n0450 and non .. ~",d n-225) and shrimp 
women (employed n-150 and non.mptoY"d n-75) 

Agriculture women Tribal ~uttu ... women Shrtmp women 
V.l'LlbMe em_ 

No~ ....... em._ No_ •. - om: No_ ...... 
n (%) "'", 0('" "'", 01'" 

Food security 

food secure 109 (31.5) 30 (17.3) 25 (24.0) 8 (15.4) 66 (40.0) 9 (12.0) 
-COOl' ceO!' CO.OI' 

mild insecure 157 (45.4) 103 (59.5) 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 (140) 21 (28.0) 

severely insecure 11 (3.2) 17 (9.8) 8 (7.7) 16 (30.8) 6 (0.4) 6 (B.O) 

I"hLaA"._ _ .. ~. __ taAj 

' .... ' ...... nl'l'f. • 

107 



rlble ~.2t Reladonlllip of food MCUrily .IAItlJ. with soclo-demography profile, Income and 8MI of tile agriculural (employed n-45O ond 
non-employed n=225) and sI1rimp women (employed n-15O and non_ployed n-75) 

Food MCUrtty 

v.rlablee Agriculture women Tnbllwomen Shrimp worn," 

FoodMeUtt FooCIlnMcutt Food..eure ~ Food klMeI.Q Food MCUte Food InMCI.U9 

" 00_ -, p " -, p 
" - p " -, p " -' ....... "'" II..,. .. 22 .• 23,' 23.8 2a,7 3 ... " .0 3U ,.,. ,1.7 11 .1 13.3 28.8 -..., 22,0 20.0 0,Q1' " .7 ", .. 00'" " .0 37.! 0." ", .• 22.7 0." 33.3 33.' 0 .... 33.' 1 • . 7 

Secondary & > " .0 "7 47.7 , ... 2 • . 0 125 .... .... ... 0 ... ..., .... ... 13,8 10.0 ••• 2.1 • . 0 0.0 •. , 0.0 ' .0 0.0 ' .7 •. , 
<20 .... ... , .... " .2 $2.0 25,0 43.0 45.5 ... , .... ..... 50.0 
20'1< " .8 38.7 0 .... 

" .0 " .7 
0,00· 

" .0 75,0 0.25 .... .... 0,2$ 
31.7 .... 0 .... 2 ... .. . 

35 & abovl 

~~, .• tIt~ 
100 '00 100 100 100 100 100 100 .. , 100 ... ... Mo ... 0,00· 0,00· 

unmtrrled 0.0 0.0 0.0 0.0 0,00' 0.0 0.0 0.0 0.0 0.2,· 1.7 0.0 1.1 1.' 
0.21 

''''''"'~ (T') 370 " .0 ... .27 " .0 37.a " .1 ... .. 0 ... ... 45.5 
<>9000 12. 50.0 0.04" ... 57.3 0.04" .... 0 12.' 0.'" 51 .9 '" 0.'" " .0 .... 0.00' .. .• .... 
~5 27 • " .0 1 •• .". 80 tU ,Ui 20.' 15.0 0.0 20.0 ., 
'8.~2. e ••• 28.7 0.00' .. 2 ... 000' ..0 37,5 0.01' .... 52,3 001· " .3 33.3 0,00· .... 75.8 
» 250 12.8 33.3 11. = .0 500 15.2 273 1157 .. 7 144 15.2 

CtI\.4ctUare tnt. FlI/'IrI(t exacc telil p<OO5 
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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 agricutture. tribal and shrimp industry and ijs impacts 

on women heaHh. nutrition and lifestyle indicators. Using a random sample of more than 

900 women in agricutture and Shrimp sector and covering data for six distrias, this study 

provides a very comprehensive picture and unique value to the litsrature. Results were 

comprehensively compared across three different groups, Le., general agricuHure. 

shrimp sedor and tribal women. This study examines, not only the general agricu"ural 

women, but also the shrimp sector and tribal women, which is an important value in 

addition to the Ileralure. To compare the findings and fulfill the objectives the study 

conducted with employed and non-employed women (control) in all three groups. 

5,1 llfea1y1e and socio-<lemography of agricultural, tribal and shrimp women 

Salehin at al. (2009) found that 54% of the agticuttural 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 dono! need to 

study more (Rahman et aI., 2016). The highest 47.9% of the farmers are found old aged 

and 65.4% was I~erate from primary to above secondary by Hoque and Haque (2014). 

Roy st .1. (2015) reported a poMlve and significant relationship of participants in 

fanning. tt 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, 1969; Seyoum et aI., 1996). One 

year household-head's education increased rice production by 4 percent (Asadullah and 

Rahman, 2005). Researchers also reported Insignificant elfed of education on 

agricuttural production efficiency in Bangladesh due to the education system (Wadud 

and WMe, 2000; Rahman, 2004). It was also reported that education has negative 

impact in participating agricuhural wor1<s that is the higher the education level the lower 

the number of participants (Roy et aI., 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 aI. (2016) found medium family wilh highest proportion 38.9% 

and 65%. respectively. In the study, substantial portion of the employee and non

employee women was married and involved in household works inducting agricutture 
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and other income generating sources. The earning of the employee and norHOmployee 

women iocome in our study was lower than the national average of Th. 13258 (BBS. 

2017). Salehin st 01. (2009) reported that 40% of the fanners were having low income 

and 43% hoving medit.m inoome while Hoque and Haque (2014) found 47.4% fanners 

having medi.." income and 38.4% havilg 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 
01. (2007). The study also found poor education facitities among the tribal living in the 

villages. Tribal people are engaged In dlfferenl types of worK however, majority of the 

women are foWld involved in agri<:ult\re (Mullah et al. 2007). Source '* 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 agricu~ural day labor activities. Around 

22.14% household depend on their own cu~ivable 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) (Toppa et aI., 2016). Average respondent income was highest above 

Tk. 3000 (Mullah eI81., 2007). Regarding av",age monthly income of the households, 

majority (50.26%) of the households are up to 4000.00 BOT (U$ SO) per month. Only 

3.13% reported that their income is more than 6000.00 BOT (U$ 75) (Toppa el aI .. 

2018). Another research shows that the average annual income of tribal households 

was around US$ 350 (28,000.00 tk.) in 2007(Pant el 81., 2014); this number grew 

signifICantly reaching over US$ 570 (45800.00) in 2009. The estimated was average 

incomes of US$ 1702 for a rurat household in Bangladesh in 2010 (BBS, 2012). 

A total of 52% of the foshennen in Rajshahi had 4·5 family mBfObers (Ali 81 8/ .• 2008) and 

65% of the fishennen had 4-6 family members in south-westem region of Bangladesh 

(Oas eI81., 2015). Zann (2014) reported that 40% and 17.5% of the women WOrK8fS in 

shrimp prooessing industry are married and unmarTied, respectivety. The percentage 01 

married 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 

ela/., 2014). Compared to the fishBfman of different regions of Bangladesh the shrimp 

industry women found a better I~e style. Other social advantages in tenns 01 access to 
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safe drirlOng 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, 31-40 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 wor1<ers are inaeasing. This 

might be due to the increasing educational fadlities from GOs and NGOs. Income level 

of the shrimp industry women is very low for the survival and support family (Halm, 

2004). Zann (2014) found that the income 62.5% of the employed In shrimp industry 

was below 2000 BOT 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 industly spend 

substantial portion of thei- income on food ijems. In tact. the difference between food 

and non-lood ~ems was double. Among food ~erns, 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 expend~ure by non

employed women was same as general agriculture. This Is similar in shrimp industly 

women. Insignificant relationship between household expenditure and women 

participation in rice production was reported by Roy et aI. (2015). This is smilar to our 

study. Following fisheries, respondent spend money on education and medicine. 

Agricuttural 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 oI_t person while they are aware of children education so they 

spend money for education. However, our study found that agricultural women 

expend~ure was the highest among the employed and the non...."ployed wornen from 

three groups. ~ the study found that women have spent highest money on food 

and non-food ftems. However, this study revealed that employed women,highly 

contributing to thei- family income, thus reduce the economic pressure of the family. 

Thus the resutt of the current study shows that women employed in agriculture and 

shrimp industly are greatly contributing in total production as well as in total family 

income. 

In 0lI' 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 ~ 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 ~ for household requireme"". A study found that 68.5% 

01 the respondenls CO<Ad change ther empowerment ~uation by taking loan. By the 

estimated change in empowerment ~ was realized that 15.8 percent of the respondents 

experienced positive change in their empowerment situation. The main fadors affecting 

the change in women empowerment were membership of different micro-credil 

organizations, poverty change due to micfo.crecit and use of loaned money (Hossain of 

sI., 2016). Our study found that women take loan to mprove their business which was 

similar to other findings. Women prefer both GOs (Banks) and NGOs (BRAC, Gtameen, 

Proshika, etc.). This study found that women employed in agriculture took highest loan 

for agricunural purposes while non-employed tribal 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 th_rth 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 

agricunure 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 at Bl. 

(2011). Tin and concn!Ie house was more in agriculture and shrimp sector while in tribal 

mud house was very """,mon. The survey study reported that nationaly 68.15% 

households made of tin wall which is higher than current study. In nutrition, heanh and 

demographic survey of Bangladesh-2011 , Akhtaruzzaman of 8/. (2011) found 68.3% 

household with tin roofing which is higher than the current study. Maximum household in 

both employed and non-employed had lighting facility where Poli electricity dominated in 

the area over kupin)urTicane and road side lights which is similar to Akhtaruzzaman et 8/. 

(2011). The study also 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 ~chen. Those who have no separate ~chen, they 

usually cook in open space or share with others or do it in the living room which 

(Akhlaruzzaman ef 8/., 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 wor1<ers liveihood. The use of tube we" water for drinking 

peroentage was more than use of tu_n water for cooking. For cool<ing the 

respondents found using pond water and tube well water. 

5.2 Health statu. of agricultunol, tribal .nd shrimp women 

Many women are advantaged by prenatal care which provides numerous secondary 

prevention opportunities such as maternal influenza vaccine to prevent pregnancy 

complications (Moos, 2006). The use r:I progesterone to prevent a subsequent pretenn 

birth in control women who have previously given premature birth Is a new example of 

the primary prevention opportunities of prenatal care (Meis ef aI., 2003). In the current 

study, heaHh cheddng during pregnancy was higher in employed women in all the three 

sectors. Employed women are more aware than the non-<>mployed women in this regard. 

Similar trends found In Tetanus toxoid ful and incomplete dose completion which was 

significant in shrimp WornM. Also the study found, higher percentage of the employed 

women completed full dose timely than non-«nployed women. Higher normal delivery 

and lower birth diffICUlties reported among the employed wornen than non-«nployed 

women in agriculture, tribal and shrimp industry women. This indicates that, employed 

women are more conoemed about prenatal care of their heaHh than the non-«nployed 

women. Also during the survey, employed women reported that they got information 

from different NGOs who provide them loan for conducting wor1<s and business. During 

the time, they also provide infonnation on advantages of prenatal care. Thus NGO 

encourages women in the sectors. 

The postnatal period is defined as the fISt six weeks after birth which is a very aitical 

period to the hemth and survival of a mother and her newborn. More importanUy, provide 

postnatal care in the fISt 24 hours to all mothers and babies regardless r:I where the 

birth occurs and al mothers and babies need at least four postnatal ched<ups in the firs1 

6 weeks suggested by WHO (2015). About 18% of mothers received postnatal care from 

the health care facility (Shahjahan at 8 /" 2015). The authors also reported that mothe(s 

educabon appears to have a strong and significant association with postnatal care 

practices In rural Bangladesh. Newborns of mothers having a skilled delivery were 

significanUy more likely to receive PNC (Singh at aI., 2017). In this study, higher 

peroentage of employed women in agricunure, tribal and shrrnp industry are found 

concerned about postnatal care of them and their children than the non-<>mployed 
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women. Therefore. breast feedllg practices, v"",*,ation coverage for the new born, 

complete doses of immunization, and pen:entage trends of vacc01ation like BCG, P060, 

Pneuomonia was higher among the employed women in the study. This study found that 

less than haW 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 haW of the women 

completed all courses of vaccination ..t1ich was higher among the employed women. 

The study found significant resuR among shrimp women. Majority of the women did not 

take Vitamin A capsule within 24 hIS of newborn except in employed shrimp industry 

women. 

Sanitatton status 01 the respondents revealed that majority of the women in agriculture 

and tribal employed and non-employed use own toilet ..t1ile In shrimp industry most of 

the women use shared toilets. This might be due to shrimp women live in rented house 

mostty and in the wm 01 the city. In Bangladesh be_n 1994 and 2009 sannation 

using have signifocanUy Increased, the percentage of households openty defecating 

deelined at a rate of about 1.8% per year from 30% in 1994 to S.8% in 2009 in rural 

areas (Zheng el a/., 2013). This means an increase in number of acoassing sannation 

facilities ..t1lch is similar to our study. On the other hand, access to individual 

improved sannation facilnies nea~y doubled from about 30% in 2006 to 57% in 2009, 

with both rural and urban areas showing impressive progress. In 2007, 20% of the 

poorest households still openly defecated, atthough 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 resuR 

revealed that most of the non-employed and employed women in agricuRure, 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 n. Women don't keep plastic or non

degradable garbage in separate. 

Current study found skin diseases and asthma in most 01 the employed and non

employed women in all three sectors. Nuruzzaman and Uddin (2017) repOOed thai 

diseases such as colds, coughs, asthma, backaclle and musculoskeletal pains are the 

common ailments perceived to be prevalent in shrimp processing workel1l. 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, diarmoea and acute respiratory infection 

(MoCHTA, 2015) ,..,ich is sinilar to current study. 

5.3 Nutritional status of agricultural, triboland shrimp women 

Women are the key adors within the agricuKure and food system in Bangladesh. The 

argument for focusing on gender inequality in agricuKure is strengthened by empirical 

evidenoe that demonstrates the role of women in improving household agricuKural 

productivity, food and nutrition security. Considerable evidence also suggests that 

mothers' greater control over resources like agrieuKure inproves 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 impaded disease occurrences and nutritional 

slatus of the women respondents. Tribal women employed in agricuKure and tribal 

employee women enjoy more expenditure on food "ems ,..,ich defin"ely provide more 

nutrition and keep them healthy than the nOlHllY1p1oyed women. 

In shrimp industry, Zarin (2014) reported that 8M1 between 18.5 and 25 tend to have 

_r diseases and to live longer than persons ~h lower or higher BMI. A person""o 

is unhealthy and thin is said to be wasted and the phenomena is generally known as 

wasting. By contrast a person ""0 Is unhealthy and fat is said to be overweight or 

obese. A BMI >25 indicates overweight but this i. not necessarily equivalent to obesly, 

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 married women natiionwide are undemO<.rished BMI < 18.5, while 17% of this 

same cohort are ove_lght or obese BMI > 25.0 (Arsenau. et aI., 2010). However, 

women's em_rmen~ experienced an increase in women's BMI (Murshed-E.Jahen, 

2010). These are supporting current study, hence employed women in shrimp industry 

found mostly normal weight. Better income and more expenditure on food might 

eontnbute in nutritional status of the women. If the number of individuals with low BMI in 

a population is increating, 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 maxinum non-<lmployeed women with underweight. 

In Bangladesh, studies have demonstrated that anemia slatus of the women is a 

significant public health concern (Bishwaj" et aI. , 2016; Ahmed, 2000). It was stated that 
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sociodemographic and household characteristics had shown significant c:orrelation with 

anemia status of rural women (Bishwaj~ et al., 2016). H also appears that severe anemia 

in the Bangladeshi population Is less frequent (AImed, 2000). However, this study found 

less percentage of severe anemia among the empfoyed women while non-«nployed 

women were with high percentage. This means women who were employed were less 

~kely to be anemic. In fad, besides contributing to economic access to better food, 

nutrition, and living cond~ions, employment can promote nutritional knowledge and 

health status among women. 

5.4 DIetary food Inblke 

Dietary food Intake was measured following FCS based on dietary djyers~y, food 

frequency and relative Importance of difletent food groups in the last 7 days (HoddinoH 

and Yohannes, 2002: Kennedyet aI., 2011). This study recorded thai rice dominates 

over other food ~ems in terms of frequency.The employed and the non..""ployed 

women in the three sectors took carbohydrate, protein, v~in, minerals in their daily 

diet. FCS analysis revealed that employed women had significantly better status than 

the n~ployed women in general, tribal and shrimp women group. 

5.5 Physlcal.ctlvlty level 

Total physical activity for women includes behaviors within the household. leisure and 

ocx:upation domains and is refe""" to as I~estyle physical acti~. (Wi""r et al .. 1993). 

Generally, PAL rates are lower for wornen than men and these rate further decline with 

ages (caspersen eI aI., 2000). In this study physical ~ of the non ...... pIoyed women 

was lower than the employed women which might be due to iim~ed 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 urtlan women. These facton 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 Un~ed Nations' Committee on WOOd Food Security, 

means that al people, at all times, have physical, social, and economic access to 

sufficient. safe, and nutritious food that meets their food preferen"", 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 

nutr~ional status .... v~.1 for "'proving food security in the country (MeA, 2013). Explicit 

reC(9lrtion of women's role in their families' nutrition is central to nutrition-sensmve 

agricuKure (Rue! and Alderman, 2013). More percentage of u.-i!jlt indicate 

Ilcteased food insecurity situation among OOfH!f1lployee while maximum percentage of 

normal weight indicates better food security (Begtm 81 81., 2013). Our study found that 

employed women have better food security than the non-employed which coincides with 

the statement. This means non-«nployed women vulnerable to food access. In fad, the 

country experiences numerous challenges regarding food insecurity. Food utilization has 

improved but balanced food intake is stil far below the s1andard. A notable portion of 

people who are not employed are still severely food insecured and malnourished (Roy e/ 

81. , 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 

activtties, formally or informally. This research is first of its kind in Bangladesh to 

examine the soci<re<XlOomic, 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 mbal women workers. By 

analyzing data for all the three segments, this study provides important value to the 

Itterature. 

The findings from the study are as follOWS: 

• Education is a strong driver of employment of women in agriculture. OUr resuits 

indicate that the Shrimp sector has greatar proportion c:J educated women than 

the general agriculture. 

• Significant diversity of income exists across groups. Among various employment 

groups, the Shrimp sedor women have relatively higher income (ll<. 4103) than 

the general agricUtural women. 

• The mbal agricultural women are disadvantaged in !erms of employment and 

education. 

• Religion has signiflCant influence on empk)yment of tribal wotkers, while marital 

status has significant Influence on employment of Shrimp workers. 

• Women involved in agricuHure have better lifestyle than the non-employed women. 

However, our study is suggesting immediate initiatives, for examph!. training, free 

education, business Iferacy school (BLS), etc. for enhancing education among 

the employed and the non-employed women for the betterment of the production 

efficiency and developmenl c:J the OOll1try. OUr study suggests that agricultural 

wort< has great potentiaJrty of increasing women and househokt income and far 

creating employment. 

• Significant diversity exists in terms of housing condition. Among the employed 

women, 78.0%, 90.4% and 36.7% In agriculture, mbal and shrimp sector are 
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used to live in own house. while 60.1%.80.8% and 52.0% non..."ployed women 

were found having own house. 

o In shrimp cases. our study found tha~ employed women lead a better IWe 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. 

o Employed women have aacess to better quality of drinking water. About 92% of 

employed women in agricunure are having access to rube 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. Sepatale k~chen 

percentage was higher among agriculture and tribal employed women whereas 

in shrimp both employed and non-employed women had sepatate kitchen. 

o In prenatal care. more employed wornen found ere found more ""'" heanh check 

during pregnancy than the non-employed women. Also. the breast feeding 

practice was more among the employed women than the non-employed wornen. 

o Tribal employed and non-employed wor1<ers are significantly lagging behind in 

tenn. of health indicators. Over 90% of Shrimp employed women have 

completed all courses of va<;Cination. while the rate i. n% for general employed 

women and only 61 % for the tribal employed WOOlen in agricuHure. 

o There is a sigrVficant dilWerence in hygiene and sanitation status between the 

employed and the non-employed wornen where the employed women have 

better hygiene and san~ation status. Tribal women are found to be 

disadvantaged by this indicator. 

o Significant food consumption pattern (P<O.05·) revealed that the employed women 

had better condition (acceptable high) than the non-employed women. 

o Significant disparity exists in term. of physical adivity levet where the vigorous 

activity levels are found to be higher for the employed women. The excessive 

wor1<load may be detrimental to women health and may ailed the labour 

productivity in agriculture in the long nil. 

o The resuHs indicate better Body Mas. Index condition for employed wornen. We 

found that the maxin.." non..."ployed women are suffering from und ..... ight. 

overweight and obese. For exampae, in agrioolture area 42.8% women are 
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underweight and 32.4% are obese. In tribal, 21.2% are overweight and 30.8% 

are obese and simila~y in shrimp 36.0% are ov ........ ight and 21.3% are obese. 

• Severe anemia conditions prevail among non~pIoyed women, which is a major 

policy concern. Anemia status among the employed women was moderate to 

mild anemk:. Highest 33.2% employed agricutture women found non-anemic 

followed by 8.0% shrinp women and 4.8% tribal women. 

• Food consumption score and physical adivity level indicat8d that the employed 

women in agricutture and shrinp industry have better condition than the non

employed women. 

• Food sewrity status are found mosUy insewred in aU the employed and the non

employed women. Among the agricuttural women only 31 .5% and 17.3% 

employed and non~pIoyed women, respectively are found food secured. In the 

tribal women, K was 24.0% and 15.4%, respectively while in the shrimp wor1<ers K 

was 40.0% and 12.0%, respectively. The results were found significant wKh 

P<0.05·. 

The results from the study show significant disparity in income, heatth, nutrition and 

ifestyle conditions of women _ers. Education and training underpin the development 

of women employment, which leads to women empowennent 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 slatus of shrimp sector 

women certainty offer an improved QJ:tion and add significant value to the sector 

~ Almost ali the problems faced by the women labor such as discrimination in wages 

of male and female, discrimination in wor1<ing hou",. harassment should be 

monttored by govemmer( and non-govemment officials 

» Policy makers and agencies would be benefited from being better infanned 

regarding the livelihood and hygiene infonnation of shrimp industry women 

~ More research and effective actions like training along with credK facilttles should 

be Implemented to train the women 
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KEY AN DINGS 

This study is fim of its kind of independent studies (using pm".y data) to examine the 

employment status of women in agriculture and its inpacts on women heaRh, nutrition 

and Iffestyle indicators. Using a random sample of more than 900 women in agricUture 

and Shrimp sector and cowring data for six districts, this study provides a very 

comprehensive picture and unique value to the I~erature . Results were comprehensively 

compared across three different groups, Le., 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 lijerature. 

Ute.lyle and aockHlemography of agricultural, b1baland shrimp women 

The average household size for the general agricuKural women is found to ba 4.34 

persons for both employed and unemployed women. For the tribal women the average 

household size is 4 .68, which is not signifteanlly 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 norHOmployed women 4.47 persons and the 

difference is statistically Significant at the 1% level (P<O.01). AQe distribution resuH 

",,,,,,,led that maximum women are between 25-34 and 35-44 yean; old in an three 

sectors with exception in shrimp control women where 42.7% were above 45 years old. 

Marital status results found that most women were manied. Prim8/)' education was 

phenomenally highest percentage among the employed and the non-employed women 

in agriculture, tribal and shrimp sector. Average employed respondents income was 

insignificanUy higher than the non-employed women in ag:iculture and tribal women 

while in shrimp sector, average employed respondents income was significanUy higher 

than non-employed women. Housing condition results revealed that more employed 

women live in own house among 8gricutture and mbal while in shrimp noo-emptoyed 

women mostly live In own house. Employed women in shrimp sector are used to live In 

rented house In sklm sinoe they wo"' in processing plants and came from dislant plaoes. 

Lighting of the house was maximum among the employed tribal women (89.4%) and 

minimum among the nOlHlmployed shrimp women (56.0%). In agriculture and shrimp 

sector Poli electricity contributed much (above 65%) which was less than 40% in tribal 

sector. Tube wei was the main souroes of drinking water. In the three sectors use of 
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tube welt water for cooking and washing utensils ~ highest than other sources except 

the non-<!lT1p1oyed tribal group who use other sources. 

Health status of .gricullural. tribal.ncI shrimp women 

Prenatal care resun showed that trends of health check during pregnancy was higher 

among the employed wornen in agricuHure, tribal and shrimp sector than the non

employed women although the difference was not varied largely. Similar trends found in 

Tetanus toxoid fult and incomplete dose completion which was significant in shrimp 

women (P<O.OS'). Significantly higher delivery process observed among the employed 

women in the sectors than the non-employed women. The sJudy found that in 

agricuHure, tribal and shrimp 91 .0%, 82.7% and 92.7% employed women, respectively 

practiced breast feeding. Among the non-employed the percentage was litHe lower. 

Completion of vacane cexnes was significantly higher among the employed wornen 

than the non-employed women. Hygiene and sani1ation parameters like latrine, hand 

washing after toile~ hand washing before and after eating and g..-bage disposal status 

found better in employed wornen in agricunural, tribal and shrimp sector than the non

employed employed women. Among five common diseases (Skin diseases, Dennalitis, 

Influenza, Asthma and Back pain) Sldn problem and back pain were more severe in 

agricunural and tribal women. In shrimp wornen, significant highest percentage had 

i>fluenza among the employed women (S2.6%) while asthma was highest (42.9%) 

among the non-employed women (p<O.OS'). Dennatitis serured _ percentage 

among the women except the non-employed shrimp women where back pain was 

absent. 

NutritlOMI status of -arlcultural. tribal.nd shrimp women 

Significant food consumption pattern (P<O.OS') revealed that the employed women had 

better condition (acceptable high) than non-employed women. Significant physical 

activity level observed among the respondents (P<O.OS'). Among the agricuHural 

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 S7.7% 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..,mployed women. Estimation of basal metabolic rate (BMR) by age was 

as 14.814 Kcalfday, 8.126 Kcalfday and 9.082 Kcalfday for 18-30 yrs, 3!HlO yrs and >60 

yrs old women, respectively. The research found that maxmum IlOfHlmployed women 

are suffering from unde<weight, overweight and obese which were lower among the 

employed women. Severe anemia was found among the non-<!mployed women wh~e ~ 

was moderate to mild anemic In case of employed women. Fenitin level of the employed 

and the non-employed women from agricuHure and shrimp, zinc level of the employed 

and the nOfHlmployed women in agricuHure and iron level of the employed agriculture 

women found significant with association of anemia status (p<o.05). Another key 

findings in this study is that among the employed agricuHure, bibal and shrimp women 

serum fenitin level <15 ~glL 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 ~molll than 

the non--employed women. In agricutture women, serum ferritin and zinc status of the 

employed and the non-employed women were significant (p<0.05).However, serun 

ferritin, zinc and Iron level among the employed and the non-employed tribal and shrimp 

sedor was significant (p<O.05). 

Food security slaws 

Food security status was found mosUy Insecured in the all employed and the non

employed women. Among agricuHural women only 31 .5% and 17.3% employed and 

non-employed women, respectively were found food secured. In bibal, ~ 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<O.05". 
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