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ABSTRACT 

Industrialisation has been recognized as the main solution to the problem of unemployment in developing 

countries like India. Textile industry is one of the sectors which furnish semiskilled jobs to women population in our 

country. Inspite of the improvement in textile technology the work environment has not changed much in ginning factories 

discharge large amount of cotton dust. Research reports highlighted that women working in textile industry suffer from 

musculoskeletal aches, respiratory problems, decreased pulmonary function and anaemia etc. Considering this, an attempt 

has been made to assess the nutritional and health status of ginning women workers. The investigation was carried out in 

the urban areas of Tirupur and Erode Districts of Tamilnadu. Totally 150 nonpregnant, nonlactating adult women 

performing varied textile tasks and aged between 20 to 60 years were identified randomly from ginning (n=150) (gin 

house, gutter, and sorting sections) industries. Socio demographic, work pattern nutritional and health status were assessed 

by administering a questionnaire. Morbid conditions including respiratory problems (Medical Research Council 

Respiratory Questionnaire) and musculoskeletal aches were assessed. Further, to correct micronutrient deficiency, iron and 

folic acid fortified soy biscuits were formulated. Intervention study was conducted among the selected moderate anaemic 

ginners (n=20) by providing 100 g (482 kilocalories, 13.5g protein, 8.4mg iron as ferrous fumarate and 120µg folic acid). 

of soy biscuits per day as midmorning and midevening snack for 120 days. Therapeutic efficacy of food supplement was 

studied by assessing their anthropometric, clinical examination and haematological, conditions at pre and post 

supplementation period. The ginning unit women workers exhibited significant changes in the level of biochemical indices. 

Specific strategy should be developed for improving their nutritional status and periodic health check up is also advisable 

to monitor health and nutrition. 
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INTRODUCTION 

      Textile industry is the second largest industry in the world next to agriculture. Indian textile industry is one of the 

leading textile industries in the world and contributes nearly 14 per cent of the total industrial production of the country. It 

also contributes around 3 per cent to the GDP of the country and contributes substantially to the foreign exchange earned 

by the country
1
. In India, textile industry is also the largest in the county in terms of employment generation, currently 

generates employment to more than 35 million people
2
.  Majority of the women are working in textile division of ginning 

industries .Ginning industry discharge large amount of cotton dust that leads to various respiratory disease,  chronic 

bronchitis, pulmonary tuberculosis, asthma, musculoskeletal disorder, coronary heart disease
3
 etc.    

      Nutritional depletion in workers with respiratory disease is common and has a negative impact on respiratory and 

peripheral muscle function. Therefore, assisting peoples with respiratory disorder to attain and maintain optimal nutritional 

status is critical to enhance their physical well being and function 
4
. Anaemia and milder level of iron deficiency decrease 
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physical work capacity and productivity in repetitive task, yet can be inexpensively remedial by supplementation. The 

main micronutrient deficiencies are iron and iodine. Other deficiency includes folic acid, vitamin B6 and vitamin C 
5
. 

Although the textile industry in India has a large population for many years health hazard of the women working in the 

ginning factories has been overlooked.  Considering this information, an attempt has been made in this study to assess 

nutritional and health status of women working in ginning industries. To test the efficacy of supplementation on 

hematological indices and respiratory conditions of selected ginning women workers. 

MATERIALS AND METHODS     

Area 

       The investigation was carried out in the urban areas of Tirupur and Erode districts of Tamilnadu located around 

300-500 Km south west of Chennai. Tirupur being a textile city is the major exporter in cotton garments and rank second 

to Coimbatore city. Similarly, a considerable proportion of populations in Erode are working in cotton textile industries. 

Basic reasons for selecting these districts were the majority of women in these districts have enjoyed in textile based 

occupations.   Additionally, the investigator was familiar with these areas and hence could establish good rapport with the 

women in the selected units. 

Sample 

       To elicit the information on health status of textile workers totally 150 non pregnant and non lactating women 

performing varied textile tasks and aged between 20-60 years were identified randomly from ginning industries. Women 

working in different sections of ginning factory (Srimurugan, Sudha, Venkateshwara and Bagyammal factories) namely, 

ginhouse, gutter and sorting were included for the study. 

Tools 

            An interview schedule was designed and pretested which mainly focused on workers job socioeconomic, health 

status, height, weight and Body Mass Index, respiratory symptoms among was reviewed using a modified version of  

Medical Research Council Respiratory Questionnaire and standardized Respiratory Symptoms Questionnaire Liarl and 

Neukrich
6
.   Clinical examination, morbid conditions and musculoskeletal problems prevailing among selected women 

were assessed by a physician.  

Micronutrient Fortification for Supplementation 

      Refined wheat flour and untoasted defatted soy flour (70:30) identified to be the suitable for intervention was 

fortified. The micronutrient mix was purchased from the CELRICH PRODUCTS ISO 9001, 2000 certified (Certified No. 

0611281j) and HACCP approved.  Company Hyderabad.  An optimum level of folic acid (175 µg) with different levels of 

ferrous fumarate (6, 8, 10 mg) was added to fortify the biscuits. Based on acceptability trails, nutrient contribution and 

feasibility for feeding, l00g of micronutrient fortified soy biscuit containing 13.5g of protein, 8.4mg of iron (ferrous 

fumarate) and 120µg of folic acid. 

Conduct of Intervention Study 

          Totally 40 moderately anaemic women with 8-9g per dl of haemoglobin were divided into control (n=20) and 

experimental (n=20) groups of women. Only experimental group of women were supplemented with l00g of  micronutrient 

fortified soy biscuits as mid morning and mid evening snacks for a period of 120 days  was chosen, because only minimum 

dosage of iron (ACC/SCN new 1990) was considered in this study as the selected sample of women for intervention were 

moderately anaemia. They were monitored and consumption of biscuit by the members was ensured throughout the 



Efficacy of Ferrous Fumarate on the Iron and Health Status of Moderate Anaemic Ginning Women Workers                                             77 

supplementation study.  Control of hook worms is significant strategy for reducing anaemia.  Hence before starting the 

intervention, the selected groups of women were given deworming tablets (Albendozole 400mg) twice (once in 15 days). 

Evaluation of Impact of Micronutrient Fortified Food Supplement on Selected Women Working ginning units  

 Impact of the micronutrient fortified soy biscuits on moderate anaemic women was assessed through changes in 

their anthropometric measurement, clinical examination, respiratory symptoms, morbid conditions, musculoskeletal 

problem and hematological picture such as blood hemoglobin, serum iron, transferrin, ferritin and folic acid, Erythrocyte 

Sedimentation Rate (ESR), were assessed before and after intervention  

RESULTS AND DISCUSSIONS 

Impact Evaluation of Micronutrient Fortified Food Supplement on the Health Status of Selected ginning Women 

Workers 

Impact evaluation in terms of change in their clinical picture, respiratory, morbid conditions and musculoskeletal 

problems were assessed and the results are presented in this section. 

Changes in Clinical Picture  

 The impact of food supplementation on change in nutritional deficiency symptoms were observed and indicated in 

table 1            

Table 1: Changes in Clinical Picture N= 40 

 

Symptoms 

Experimental N = 20 Control N = 20 

Before 

Intervention 

After 

Intervention 
Before After 

% % % % 

Protein calorie malnutrition 
Dispigmentation of hair 

40 20 50 50 

Dryness of hair 40 30 50 40 

Sparseness of hair  30 20 40 40 

Iron and folic acid deficiency 
Weakness and fatigue 

70 40 80 70 

Poor concentration 40 20 50 40 

Irritability 80 50 90 90 

Head ache 70 50 60 50 

Spoon shaped nails 30 20 40 40 

Brittle nails 30 30 40 40 

Crack in mouth corner 60 40 50 60 

Pale skin 70 40 80 70 

Others 
Bleeding gums  

 

50 

 

20 

 

40 

 

40 

Swollen gums 50 30 60 60 

Mottled enamel 30 20 40 50 

Numbness and tingling of the extremities 60 40 60 60 

Thyroid  70 70 50 50 

                 Units: Expressed in (%)  Percentage  

From the table it is clear that 30-50 per cent of women selected under control and experimental groups showed 

symptom for protein calorie malnutrition such as dispigmentation, dryness and sparseness of hair initially and absence of 

these symptoms were noticed among 10-20 per cent experimental group of women after intervention.  Similarly,  

symptoms related to iron and folic acid deficiency anaemia like weakness and fatigue, headache, spoon shaped nails, brittle 

nails were observed among 30-70 per cent of selected women.  However, about 10-30 per cent of selected women included 

under experimental group were relieved from selective symptoms of iron deficiency anaemia.   About 30-70 per cent of 
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women showed symptoms for B complex and vitamin C deficiency while surveyed and after intervention around    20-30 

per cent of intervention group did not found with such symptoms.  Changes rather improvement in nutritional deficiency 

condition observed among experimental group of ginning workers is attributed  to the food supplement which provided 

482 k cal, 13.5 g protein, 8.4mg of iron and 120µg of folic acid etc.,  

Changes in Respiratory Problem 

 Women with respiratory problem were categorized under mild, moderate and severe degree and examined for 

such conditions before and after intervention.  The observations are presented in Table 2 

Table 2: Changes in Respiratory Problems N=40 

 

Symptoms 

Experimental N = 20 Control N =20 

Before Intervention After Intervention Before After 

% % % % 

Mild  

Burning of eyes 

 

70 

 

40 

 

80 

 

90 

Headache 50 30 70 60 

Fever 80 60 60 80 

Sneezing 60 50 70 70 

Sputum 70 40 90 100 

Cough 90 60 100 90 

Nasal irritation 80 50 70 80 

Numbness on hand 30 10 50 40 

Moderate 

Malaise 

 

20 

 

10 

 

30 

 

20 

Rhinitis 30 20 40 40 

Sleeplessness 70 50 80 60 

Nausea 50 30 60 50 

Vomiting 40 20 40 30 

Sore throat 50 20 60 40 

Cough with sputum 60 40 50 40 

Severe  

Asthma 

 

10 

 

10 

 

10 

 

10 

            Units: Expressed in (%)  Percentage  

From the table it is understand that initially higher percentage (50-80 per cent) were predicated  with mild degree 

of respiratory problems such as cough sputum, nasal irritation and related conditions such as burning of eyes, headache, 

and fever. Similarly symptoms classified under moderate degree of respiratory problems were observed among 20-60 per 

cent of women covered under control and experimental groups.  Severe degree of problem such as asthma was noticed only 

among 10 per cent of selected subjects.  

The food supplement containing protein and micronutrient facilitated to improve the immune status which 

brought in considerable reduction in respiratory problems observed among experimental group of women.  About 20 to 30 

per cent and 10-20 per cent of experimental group of women classified under mild and moderate degree of respiratory 

problems respectively were relieved from such problems.  This ensures the potential effect of food supplementation. 

However, no appreciable reduction was noticed among control group of women.  
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Changes in Morbid Condition   

 Selective morbid conditions were examined among control and experimental group of women initially and after 

intervention period.  The results are presented in table 3 

Table 3: Changes in Morbid Conditions N=40 
 

Morbid conditions 

Experimental N = 20 Control N = 20 

Before Intervention After Intervention Before After 

% % % % 

General weakness  60 40 70 60 

Gastric Problem  70 30 50 50 

Dental stains  60 50 40 40 

Dental caries  40 30 60 60 

Sinus  20 10 30 40 

Hypertension  40 30 50 50 

Respiratory problem  30 20 30 40 

Fever  50 20 60 50 

Anaemia  90 60 100 100 

Tonsilitis  10 - 20 10 

Tuberculosis  10 10 10 10 

Eye  20 10 20 20 

Ear  20 20 40 40 

           Units: Expressed in (%)  Percentage  

              Majority of women (60-90 per cent) were with general weakness, gastric problem and anemic etc before initiating 

the supplementation.  Similarly, 10-30 per cent had respiratory problem, sinus and hypertension etc. But considerable 

reduction in the symptoms was noticed among 20-40 per cent of supplemented group of women.  However, such 

symptoms were remaining after 120 days in control group of women who were not fed with nutritious diet.  This 

confirmed the positive attribute of interventional formula which improves the health status of experimental group of 

women.  

Changes in Musculo Skeletal Problem  

 Change in musculo skeletal problem was observed among the selected ginners before and after intervention period 

and the results are presented in table 4 

Table 4: Changes in Musculo Skeletal Problems N=40 

 

Criteria 

Experimental N = 20 Control N = 20 

Before Intervention After Intervention Before After 

% % % % 

Weakness / Pain 

a) Arms 
50 30 60 50 

b) Hand 70 40 50 60 

c) Leg 70 40 40 50 

Back Pain 60 30 50 60 

Difficulty Bending at your knees 40 20 70 40 

Pain in Joints 60 50 50 50 

Pain in Neck 50 20 70 70 

Units: Expressed in (%)  Percentage  
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 It is clear from the table that about 40-70 per cent of women included for the study showed various symptoms 

such as such as pain, sprain defragment of the lower back wrist and joint and soles of feet related to musculoskeletal 

problems.  Observations made after intervention highlighted that about 10-20 per cent participants under supplementation 

study expressed that they were relieved from symptoms specially pain in arms, hand, leg and back.  

Changes in Anthropometric Measurement after Intervention  

  Physical work capacity of the selected women working in ginning mills was assessed by observing changes in 

anthropometric measurements before and after micronutrients supplementation. Anthropometric measurement (height and 

weight) were recorded before and after intervention and respective BMI was computed and the mean values are presented 

in Table 5 

Table 5: Anthropometric Measurement of the Selected Ginning Women Workers N=40 

 

Criteria 

Anthropometric Measurement 

Height(Cm) Weight(Kg) BMI 

ICMR  151 50 22 

Control  

Initial 

 

159.1 ± 6.33 

 

55.5 ± 6.07 

 

21.68 

Final 159.1 ± 6.33 53.85 ± 5.95 20.62 

T.Value  - 2.7* 1.06* 

Experimental  

Initial  

 

156.8 ± 6.33 

 

48.7 ± 4.98 

 

19.02 

Final 156.8 ± 6.33 51.5 ± 6.25 23.04 

T. Value  - 5.34** 5.62** 

                                              ** Significant at 1 per cent level   * Non Significant  

The mean a height of the control and experimental groups of women was 159.1 and 156.8cm respectively and no 

change was observed after intervention period since they come under this adult group. The mean weight ranged between 

55.5 and 48.7kg in the selected population before intervention however, gain in the body weight was recorded in the 

experimental group with a mean increase of 4 kg after intervention. Increase in body weight of the food supplemented 

group was significantly higher than the initial valve (p<0.01). This weight increase in food supplemented group could be 

due to the additional calories (482 k.cal) provide through the micronutrient rich food. Consequently, there was increase in 

the BMI of experimental groups of women which was statistically significant (P<0.01) at one per cent level. This could be 

in accordance with the studies of Rajkumar and Premakumari7 who mentioned that health index predicated a rise in the 

occurrence of occupational non occupational and nutritional disorders with the reduction in BMI. It is clear that the 

experimented group had BMI value of 19.02 before supplementation due to poor food intake and increased physical work. 

However, on supplementation with micronutrient fortified soy biscuits it increased to 23.04. Considering the control group, 

there was no significant changes in anthropometric measurements confirming the significant role of food supplementation 

in improving weight increment in experimental group of women.    

Impact of Micronutrient Fortified Soy Biscuit Supplementation on Hematological Indices of Selected Women 

Working in Ginning Industries 

         The bio-chemical assessment level of the subjects reveals nutritional status. It is used to measure blood level of  

nutrients or to evaluate certain biochemical function that are dependent on an adequate supply of essential nutrients can  
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dated nutritional problems in their early stages 8. 

Haemoglobin and Serum Iron 

 To understand the health status and impact of micronutrient fortified soy biscuit supplementation on 

hematological pictures such as blood hemoglobin, serum iron, transferrin, ferritin and folic acid, Erythrocyte 

Sedimentation Rate (ESR), were assessed before and after intervention and the mean values are presented in Table 5 

Table 6: Haemoglobin and Serum Iron Level of Selected Women Working in Ginning Industries N=40 

 

Criteria 

# 

Normal 

Value 

Control Experimental CI 

Vs 

EI 

Cf 

Vs 

Ef 

 
Initial Final 

T 

Values 
Initial Final 

T 

Values 

Haemoglobin 

g/dl 
12.4 

8.43 

± 0.47 

9.07 

±0.36 
2.05ns 

9.1 

±067 

11.04 

±0.56 
14.5* 

 

1.05
 ns

 

 

10.90* 

Serum iron 

µg/dl 

 

35 - 145 
61.1 

± 4.54 

61.4 

±4.6 
2.14

ns
 

61.9 

±3.24 

65.0 

±2.95 
6.79* 

 

0.15
 ns

 

 

4.16* 

ns
-non significant * Significant at 1 per cent level # Kanai.L Mukharjee (2001), Vol (1) CI-ControlInitial, EI-      

ExperimentalInitial, Cf-ControlFnal, Ef-Experimental Final 

The mean haemoglobin values of the control and experimental group of women at the beginning of the 

investigation ranged between 8.43 and 9.19 per cent (Moderate degree of anemia). After supplementation the haemoglobin 

values of experimental increased to 11.04 g/dl   with mean difference of 1.94 g and showed significant difference at one 

per cent level. There was a increment in hemoglobin level of control group of women from 8.43 to 9.07g with the mean 

difference of 0.64g attributed to the effort of nutrition education, provide as a complementary package to all the selected 

women irrespective of control or experimental group included for the study.  

It is also clear from the table that the experimented group through food supplement showed an improvement in 

hemoglobin status of the women and they moved from moderated to mild anemia category further, there was no significant 

difference between control and experimental group of women in their initial haemoglobin level, while significant 

difference at 1 per cent was noticed with their final values confirming the positive attribute of food supplement. 

 The mean serum iron level of the two groups before intervention the iron more or less same with the mean values 

being 61.1µg/dl (control) and 61.9 µg/dl (experimental) Improvement in serum iron was observed after supplementation 

period with a mean increase 61.4µg/dl and 65.0µg/dl in the control and experimental group respectively and these were 

significantly before at 1 Per cent level. Serum Transferrin, Serum Ferritin, Serum Folic Acid and ESR Levels 

Serum Transferrin, Serum Ferritin, Serum folic acid and ESR levels 

The mean serum transferrin serum ferritin, serum folic acid and ESR rate is depicted in Table 6 

Table 7: Mean Serum Transferrin, Ferritin, Serum Folic Acid and ESR Levels 

Criteria 

#Normal 

Value 
 

Control Experimental  

CI 

Vs 

EI 

 

Cf 

Vs 

Ef 
Initial Final 

T 

Value 
Initial Final 

T 

Value 

Serum                         

Transferrin 
204-360 

mg/dl 

188.02 

 ±11.47 

188.3 

±11.47 
1.81 ns 

191 

±5.3 

201.8 

 ±5.5 
6.9** 

0.79
 ns

 3.11* 

Serum 

Ferritin 
15-50 

ng/ml 

25.5  

±5.3 

25.16  

±5.1 
1.61 ns 

22.5 

±4.15 

25.8 

 ±3.86 
12.7** 

0.63
 ns

 6.05* 
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Table -7:Contd., 

Serum 

Folic acid 
2-19 

ng/ml 

19.2 

 ±2.3 

19.7  

±2.4 
1.92 

ns
 

16.2 

±1.04 

19.4  

±0.5 
12.9** 

1.05
 ns

 10.05* 

ESR 

At 1 hour 
0.20 

(mm/hr) 

22.06 

±3.0 
- - 

22.4 

±4.2 

12.09 

 ±2.87 
9.26** 

- - 

ns-Non Significant * Significant at 1 Per Cent Level # Kanai.L Mukharjee(2001), Vol(1) C1-ControlInitial,E1-

ExperimentalInitial,    Cf-ControlFnal, Ef-Experimental Final 

 According to Roth 9Serum transferrin level is indicator of iron binding carrying protein in the blood. The level 

will be above normal if iron stores are low and below normal if the body lacks protein.  

 The mean transferrin level of control and experimental group of women were 188.2 mg/dl and 188.03 mg/dl and 

improvement in the level was 191 mg/dl and 201.8 mg/dl respectively.   Statistically, there was no significant difference 

between initial and final value of control group however significant difference at one per cent level was observed in the 

transferrin level of experimental group of women which present a confounding effect on the relationship between total iron 

intake and indices of body iron as indicated by Bailey
10

.  

 According to Timothy 11ferritin is the storage protein that sequesters the iron normally gathered in the liver, 

spleen and marrow.  Serum ferritin is directly proportional to the amount of ferritin inside storage cells and indirectly 

proportional to the amount of iron in those cells.   Therefore measurement of ferritin that has leaked into the serum is an 

excellent indicator of the size of the body’s iron storage pool. 

 The mean Serum ferritin level showed that there was no significant difference between initial (25.5 ng/ml) and 

final (25.16 ng/ml) values in the control group of women. However, gain in serum ferritin (Initial 22.5 ng/ml) and (Final 

25.8 ng/ml) was noticed in the experimental group of women and showed a significant different at 1 per cent level.  

Similarly, significant difference between control and experimental group of women was noticed with their final value.    

 Serum folic acid level was measured to support the folic acid by helping the body produce and maintain new cells.  

In particular RBC formation is dependent up on adequate level of this vitamin folic acid deficiency is known as cause of 

anemia in adults.  

Table shows that in control group there was no significant difference between the initial and final values. 

However, improvement in serum folic acid was observed in the experimental group from 16.2 to 19.4 level and statistically 

significant different at one per cent level.  

Erythrocyte Sedimentation Rate (ESR) constitutes a guide to the progress of a disease.  The control group women 

recorded significant increasing in ESR Generally ESR is increased in chronic infection disease like asthma and in anemia 

which favour the rouleax formation of erythrocytes
12

 

ESR level measured before and after intervention period showed a considerable reduction from 22.04 to 12.09 

was observed only in the experimental group which was significantly difference at 1 per cent level.  

CONCLUSIONS 

        The findings of the study showed that higher percentage of textile women working in textile industries was 

suffered from moderate degree of anaemia. Similarly marginal percentage of women working in ginning units was with 

musculoskeletal and mild to moderate degree of respiratory problems. Provision of micronutrient food supplement showed 

an appreciable change in haematological and morbid conditions. There should be programme to reduce disease, morbidity 

and mortality among workers in high risk sectors. A system should be developed to do surveillance for major occupational 
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diseases and health hazards.  Efforts should be taken to collect, analyze and disseminate information on the distribution 

occupational illness and health hazards to target and evaluate intervention and prevention efforts.  
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