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Introduction  

 
Anemia is a widespread public health problem associated with an increased risk of morbidity and 
mortality, especially in women and young children (1).Rural women in Asia are among the most 
disadvantaged people in the world in terms of their health status and access to accurate and 
appropriate health information and comprehensive, adequate and affordable health services. Sexual 
and reproductive health is a particular concern for rural women, as a host of social, cultural, 
political, and economic factors increase Asian rural women’s vulnerabilities to pregnancy- and 
childbirth-related deaths and disabilities, unsafe abortion, HIV/AIDS, and reproductive cancers. (2). 
Beyond the specific sexual and reproductive health concerns of rural women, is the fact that rural 
women and young girls are malnourished, vitamin deficient and frequently ill. It is estimated that 
22% of rural women in South-east Asia are malnourished (3). Anaemia is a major problem in India. 
A high incidence of anemia has been traced in the large multiethnic population of India. The 
national prevalence of anemia is 88% among preschool children, 68% among women aged 15 to 49 
years, and even higher in pregnant women (National Family Health Survey-3, India). 85% of 
pregnant women are listed as anaemic.A high incidence of anemia has been traced in the large 
multiethnic population of India (4) Anaemia (Hb%<11 gm/dl) affects 60-80% of our population. 
Prevalence of anaemia is high in India because of low dietary intake, deficiency of iron and 
minerals, chronic blood loss due to infection such as malaria and hookworm infections and 
inherited conditions like thalassemias and haemoglobinopathies plays a vital role. Micronutrient 
deficiency has been considered a prime factor for anaemia in India (5).Inherited conditions like 
thalassemias and haemoglobinopathies account for 15-20% of anaemia while deficiency of iron and 
minerals account  for the rest. 

Iron deficiency anemia is characterized by a defect in hemoglobin synthesis,resulting in red blood 
cells that are abnormally small (microcytic) and contain a decreased amount of hemoglobin 
(hypochromic) (6). Iron deficiency is the most common nutritional disorder in the world with a 
prevalence of 39.0% in non-industrialized countries among the under fives and 48.1% among the 5-
14 years group (7).  
No reliable data is available on the prevalence of anaemia among the people of different districts of 
West- Bengal irrespective of their ethnic background. 
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Objectives of undertaking work 

 
1. To detect cases of anaemia (Hb % below 11 gm/dl) among rural women of some districts of 
West Bengal by doing health check up as well as testing of blood.                                         

2. To provide iron and minerals and effect of treatment to be studied. 

3. To provide awareness of cheaper source of iron minerals in common fruits and vegetables and 
other food materials. 

 
 
 



 

Activities 

 

Earlier we have reported the results of 683 cases collected from the proposed four districts (West 
Medinipur, Birbhum, Burdwan, North 24 Pgns) along with South 24 Pgns of West Bengal from our 
17 months study. This time in our last 7 months study we are reporting 820 cases of the proposed 
districts. The mean age of the study cases represents that most of the women participating the study 
were in their reproductive age.  
Relevant analyses have been done to trace out the exact prevalence of anaemia in the studied region 
followed by the co-existance of haemoglobinopathies and nutritional deficiency. Coexistence of 
chronic diseases and some physiological problems including menorregia, repeated pregnancies 
were taken into account in the cases of non-hereditary anaemia.  
Further study with greater sample size from each group and subgroups is required to establish the 
desired correlations.  
 
 
 

Materials & Methods 
 

Selection of cases: The study included 820 common rural women from proposed four districts 
along with South 24 Pgns of West Bengal.  Pregnant women and subjects with the history of any 
chronic disease were excluded from the study to rule out the effect of any chronic diseases on 
anaemia. All the participating subjects were given the questionnaires to have information regarding 
their diet, family history of chronic diseases. The ethnic origin of each subject was based on self-
identification. Written consents were collected from all the subjects. Free health check up, 
distribution of supplementary medicines and reporting of Haematocrit and Hb electrophoresis were 
also given free to enable follow-up and counseling if necessary.  
          77cases were recruited as control group for the study undergone who were clinically declared 
to be healthy and came from the common urban Bengali background of Kolkata. Prevalence of 
anemia was less and no case of Hb disorder was detected in this group. 
            5 milliliters of blood was collected by venipuncture and was kept in an EDTA vacutainer. 
 
 
Tracing of hemoglobinopathy traits: Screening for thalassemia included detection of total blood 
counts and indices (Sysmex K1000, Japan) and Hb electrophoresis using Sebia Electrophoresis 
System. 

DNA study: DNA  was  isolated  from  the peripheral  leukocytes  using  standard  salting  out  
method (8). PCR-ARMS technique was used for identification of beta globin mutations (9). 
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General information and dietary habits of rural women in our studied districts 
 

Our Studied Districts 
 

Particulars        Burdwan          Birbhum           West Midnapore        North 24Pgns          South24Pgns 
                          (N=205)               (N=211)                     (N=140)                          (N=198)                       (N=66) 
________________________________________________________________________________________________  
 
Education  
(n,%) 
 
Educated            196(95.6)            129(61.13)                     82(58.6)                  115(58.08)               41(62.12)       
Uneducated             9(4.3)               82(38.8)                    58(41.42)                   83(41.91)                25(38.87) 
 
Occupation  
(n,%) 
 
Working                38(18.5)          24(11.37)                    27(19.28)                     63(31.8)                 36(54.54)               
Housewives       167(81.46)        187(88.62)                  113(80.71)                 135(68.18)                 30(45.45) 
 
Type of diet  
(n,%) 
 
Vegetarian             83(40.48)       158(74.88)                 52(37.14)                    86(43.43)                 21(31.81) 
Non-vegetarian    122(59.51)         53(25.11)                 88(62.85)                  112(56.56)                 45(68.18) 
 
Frequency of  
food consumption 
 (n,%)  
 
2 times /day               47(22.92)          58(27.48)               39(27.85)                     44(22.2)                  18(27.2) 
3 times /day              78 (38.04)          64(30.33)               59(42.14)                     83(41.9)                  16(24.2) 
4 times /day               80 (39.02)          89(42.18)                    42(30)                     71(35.6)                  32(48.4)          
 
Awareness 
about anaemia 
(n,%)          
  
Yes                    158(77.7)              94(44.54)                      56(40)                      121(61.1)                  48(72.7)                 
 No                      47(22.9)            117(55.45)                      84(60)                        76(38.3)                  18(27.2) 
 



Table:  Summary of the research work done during the period 

 
Details of  The Camp 

Total No. 
of Cases 
Studied 

(N) 

 
 

Age 
(Mean + S.D) 

Yrs    

Status of 
anemia in the population 

 
Presence of different 

Hb variants 
in the community        

Districts  
 

 
Site & Date 

Hb level 
<11gm /dl 

(n,%) 

Hb level 
>11gm /dl 

(n) 

1. Burdwan a) Singi, dt  5.1.09 
b) Silla, dt  17.05.2009 

152 
53 

 
35.58 + 6.45 

38    
 8         22.44% 

114 
45 

Beta Carrier: 9, HbE : 8 
HbE: 2 

 
2. Birbhum a) Bolpur Municipality, 

dt30.11.08 
b)Bolpur Girls High 
School,dt 24.12.08 
c)Kasba Gram Panchayat, 
dt 17.9.09   

68 
 

74 
 

69 

 
27.45 + 2.25 

48   
 
26         58.29% 
 
49 

20 
 

48 
 

20 

Beta Carrier: 2,HbS: 1 
 
Beta carrier: 2,HbE: 4 
 
Beta carrier: 2 

3. North 24Pgns  
 
 

a)Malkangumti,dt 
25.1.2009 
b) Bakra, dt 8.2.2009 
c)Birati, dt 6.9.2009 
d)Sanderbill, dt 20.9.09 
e)Baduria ,dt 8.11.2009 

57 
 

48 
31 
50 
12 

 
38.14 + 8.34 

12 
 
11   
2            16.16% 
2  
5 

45 
 

37 
29 

       48 
       7 

HbE: 3 
 
Beta carrier: 8, HbE:3,HbS:1,E� :3 
HbE: 1 
HbE: 2,Beta carrier:1 
All normal 

4.West Medinipur a)Radhakrishnapur dt 
16.2.09 
b) Dalimbari, dt 
25.10.2009 
c) Lakshmipur,dt 
4.12.09 
d) Makramnichak,dt 
7.1.2010 

         
        15 
          
        31 
        39 
 
        55 

 
35.45 + 9.89 

 
 8            
 
4              25.71% 
12 
 
12 

 
7 

 
       27  
       27 
 
      43              

 
Beta carrier: 9,HbE: 1,HbS: 1 
 
All normal  
Beta carrier: 4. 
 
Beta carrier: 5, HbE: 1 
Hb S:1 

5. South 24 Pgns a) Sarisha dt 16.4.08 
b)Arapanch dt 8.08.08 
c) Sarisha dt 1.10.08 

15 
35 
16 

29.02 + 5.22 4 
8           24.24% 
4 

11 
27 
12 

     All normal 
Beta carrier:2, HbE:2 
Beta carrier:2, HbE:1 

TOTAL  820 33.12 + 6.34 253 (30.85%) 567(69.14%) 81(9.87%) 
KOLKATA 

(Control Group) 
Lansdown Jagriti Sangha  

Kolkata 
 

77 
 

35.58 + 5.69 
 

5(6.49%) 
 

72 
 

All normal  



 
Comparative distribution of anemia-leading causes among the females of the studied districts 
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1. Burdwan                                                                                                2. Birbhum  
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�  1.Nutritional 
 

�  2.Physiological 
 
�  3.Unexplained 

 
�  4.Hereditary 
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3. North 24 Pgns                                                                                            4. West Medinipur �
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1. Nutritional 
                      
       2. Physiological     
                                        
       3. Unexplained 
           
        4. Hereditary             
            



 
 
 

Table:  Dietary habits of all the cases of the studied districts 
 
 

 
Districts 

   
Green  Vegetables                Fruits                         Eggs                              Meat                            Fish                            Milk 
           
Very    Occasional    Daily      Very   Occasional   Daily       Very   Occasional   Daily        Very   Occasional   Daily     Very  Occasional   Daily       Very  Occasional    Daily  
rare                                          rare                                          rare                                          rare                                          rare                                       rare 

1.Burdwan 
  (N=205)  

 
  0          6             119         67        102        36            38          91           76             33           98           74           17        104       84            43          77         85  
       

2.Birbhum 
   (N=211) 

 
  0          16           195          82         104       25           68         104         39                87          110         14          85         112      14          116         68           27 
 

3.West 
Medinipur 
(N=140)  

 
 0            28          112          37         78         25          14          60           40                83            52          5           26          52       62          33           49           58 
               

4. North 
24Pgns 
(N=198) 

 
0             19          179         14         119        65           19        149          30              34          146          18          18          89       91           48         125          25 

5.South 24 
Pgns 
(N=66) 

 
 0             14          52            9          42         15          29           30            7               16           39          11          18         22       26            39          20            7 

�
�
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Table:  Dietary habits among the anemic cases of the studied districts 
 
Districts           Green                           Fruits                          Eggs                              Meat                            Fish                         Milk 

       Vegetables   
very    Occasional    Daily      very   Occasional   Daily        very   Occasional   Daily         very   Occasional   Daily         very  Occasional   Daily       very  Occasional    Daily  
rare                                          rare                                          rare                                          rare                                           rare                                       rare 

1.Burdwan 
    (N=46) 
a)Hereditary 
b)Nonhereditary 

 
  
 0            0             12           2              5            5          1            3             8            3             9             0            5            2          5              6           5              1     
 0            0             34          19             7            8          4           20           10           2           32             0           20          10         4             24          7              3   

    
2.Birbhum 
    (N=123) 
a)Hereditary 
b)Nonhereditary 

 
 
  0            0             9            3             6             0          0            9              0            1             8            0             9            0         0               9            0             0 
14          100           0         110           4              0         109         5              0           96           18           0            87          27        0              89          25            0 

 
3.West 
Medinipur 
(N=36) 
a)Hereditary 
b)Nonhereditary  

 
 
 
 0              1          24            9             8            10          3            5            14         11            5             2             4            6          16          8          9              4 
 0              1          10            0             2             7           1            2            11          8            10            0             1            1           8           3           4             8                    

4. North 
24Pgns 
(N=32) 
a)Hereditary 
b)Nonhereditary 

 
 
 
0              6           12             9           1            2              1           6            6             2            8               0            3           5          0              1             5            5          
0              3           11             4          16           2              4          15           0             9           11              2            9           6          9             15            2            4 

5.South 24 
pgns 
(N=16) 
a)Hereditary 
b)Nonhereditary 

 
 
 
  0            0           1                  1         0         0                  0            1         0               1             0         0                 0       1         0                 1             0          0 
  0            8           7                  2         13       0                  5           10        0               9             6         0                 7       8         0                 13           2          0            

 
 



 
 
 

Distribution of anemic cases ( Hb < 11 gm /dl ) among the females of the studied districts 
 

Studied   districts 
 

                              Burdwan                             Birbhum                             West Midnapore                        North 24Pgns                          South 24Pgns 
                                          (N= 46)                                          (N= 123)                                                (N= 36)                                                 (N=32)                                                (N= 16)  
 

                    Pre       Puberty    Reproductive      Pre       Puberty    Reproductive    Pre       Puberty    Reproductive     Pre       Puberty    Reproductive      Pre       Puberty    Reproductive                             
    Menstrual age      age         age         Menstrual age      age         age        Menstrual age      age         age        Menstrual age      age         age         Menstrual age     age         age 

_________________________________________________________________________________________________________________________  
Age      
 
Upto           4            1           Nil               7               3             Nil                 2              1                Nil                   3                  1             Nil                 Nil               Nil              Nil                   
10 years   
 
 
10-20         Nil          26          3             Nil            52              24               Nil            18                 6                  Nil                9               7                   Nil                5                2               
years 
 
 
20-30         Nil         Nil        10            Nil           Nil              31               Nil            Nil              5                   Nil              Nil              10                  Nil              Nil               6                
years  
 
 
30 years     Nil        Nil         2              Nil           Nil               6                Nil             Nil             4                    Nil              Nil               2                   Nil             Nil               3   
&         
Above 
 
________________________________________________________________________________________________________________________ 
�
 
 



 
Age wise distribution of anaemic cases ( Hb < 11 gm/dl ) among the females of  our studied  areas 

 
 
 

�
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Table :  Incidence of Abnormal Hemoglobin variants among the studied subjects 
 

Results of Hb Electrophoresis                                                      Studied   districts 
                                                         Burdwan                 Birbhum            West Midnapore             North 24 Pgns                South 24Pgns     
                                                      (N=205) (n,%)         (N=211) (n,%)        (N=140) (n,%)             (N=198) (n,%)              (N=66) (n,%)             
Normal                                           186(90.73)               200(94.78)              118(84.3)                      176(88.9)                      59(89.39) 
Beta Carrier                                       9(4.4)                    6(2.84)                    18(12.85)                       9(4.54)                           4(6.06) 
HbE                                                 10(4.9)                     4(1.9)                      2(1.42)                          9(4.54)                           3(4.55) 
Homozygous E                                    --                              --                          --                                     --                                   -- 
E-Beta thalassaemia                            --                              --                          --                                  3(1.51)                             -- 
HbS                                                     --                          1(0.47)                    2(1.42)               1(0.5)                               -- 

 
Table :  Prevalence of Beta-globin gene mutations among the Haemoglobinopathy cases 

_______________________________________________________________________________________________________ 
Results of ARMS PCR                                                              Studied   districts 
                                                          Burdwan                 Birbhum            West Midnapore                 North 24 Pgns                   South 24Pgns     
                                                      (N=19) (n,%)         (N=11) (n,%)          (N=22) (n,%)                      (N=22) (n,%)                     (N=7) (n,%)             

IVS1-5(G� C)                               3(15.8)                    5(45.45)                    11(50)                             9(40.90)                            3(42.85) 
Frame shift 41-42 (-CTTT)                --                         1(9.09)                          --                                  1(4.54)                                  -- 
Frame shift 8-9 (+G)                          --                            --                                --                                     --                                        -- 
Codon26 (G� A)                         10(52.63)                 4(36.36)                    2(9.09)                           12(54.54)                           3(42.85) 
Codon6 (G� A)                                  --                        1(9.09)                     2(9.09)                             1(4.54)                                    _  
Codon15 (G->A)                           1(5.26)                       --                          4(18.18)                                  --                                      -- 
Codon30 (G->C)                         4(21.05)                       --                             1(4.5)                              1(4.54)                                    --        
Unknown                                      1(5.26)                        --                           2(9.09)                             1(4.54)                              1(14.28) 
 
ARMS:  Amplification refractory mutation system 
��
�
�
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Detailed report about the research work done during  the period  

 
1. Burdwan 

 
(A) One screening camp was organized at Singhi village of Katwa-II Block under Katwa 
Subdivision, in collaboration with Singi Gram Panchayet on 5.1.09. 
Range of age: 10 -75 yrs  
 
(I)  Status of anemia ( Hb level <11 gm/dl) in the population (N=152) 

 Hb level 
<11gm /dl 

Prevalence of  anaemia  due to different reasons 

No.  
Of 

Cases 
(n,%) 

p* 
 

No. of anemic People Excluding Hb defects No. of 
subjects with haemo 

globinopathy 

p* 
 

Nuritional Physiological unexplained 

38(25.0) <0.05 24 2 1 12 NS 
*p values were calculated using t test for two samples assuming equal variance 
 
(II)Status of haematological parameters (Mean± S.D) in the population 

RBC 
(x106 /µl) 

p**  PCV 
(%) 

p**  MCV 
(fl) 

p**  MCH 
(pg) 

p**  MCHC 
(gm/dl) 

p**  

3.17 +1.1 NS 34.4 + 5.7 NS 79.34 + 10.1 NS 27.96 + 10.9 NS 30.6 + 4.5 NS 
**p values were calculated comparing the control data of the urban females. NS:Nonsignificant  
 
 
 
 
(B)  One screening camp was organized at Silla village of Galsi–I block under Burdwan Sadar 
Subdivision on   17.05.2009 
Range of age:  16 - 40  years  
 
(I)  Status of anemia ( Hb level <11 gm/dl) in the population (N=53) 

 Hb level 
<11gm /dl 

Prevalence of  anaemia  due to different reasons 

No. Of 
Cases 
(n,%) 

p* 
 

No. of anemic People Excluding Hb defects No. of subjects with 
haemoglobinopathy 

p* 
 

Nuritional Physiological unexplained 

  8(15.09) <0.002 5 1 2 0 <0.01 
*p values were calculated using t test for two samples assuming equal variance 
 
(II)Status of haematological parameters (Mean ± S.D) in the population 

RBC 
(x106 /µl) 

p**  PCV 
(%) 

p**  MCV 
(fl) 

p**  MCH 
(pg) 

p**  MCHC 
(gm/dl) 

p**  

3.19+1.25 NS 33.4 + 97 NS 78 + 13.1 NS 28.6 + 0.9 NS 31.6+ 0.5 NS 
**p values were calculated comparing the control data of the urban females NS:Nonsignificant  
 
 
 
 
 
 
 
 



 
 

2. Birbhum  
(A)One screening camp was organized at Bolpur Sriniketan Block under Bolpur Subdivision in 
collaboration with Bolpur Municipality  on 30.11.08. 
Range of age: 14-70 years  

(I)  Status of anemia ( Hb level <11 gm/dl) in the population (N=68) 
 Hb level 
<11gm /dl 

Prevalence of  anaemia  due to different reasons 

No. Of 
Cases 
(n,%) 

p* 
 

No. of anemic People Excluding Hb defects   No. of subjects with 
haemoglobinopathy 

p* 
 

 Nuritional Physiological unexplained 

48(70.59) <0.002 45 0 0 3 <0.01 
*p values were calculated using t test for two samples assuming equal variance 
 
(II)Status of haematological parameters (Mean ± S.D) in the population 

RBC 
(x106 /µ l) 

p**  PCV 
(%) 

p**  MCV 
(fl) 

p**  MCH 
(pg) 

p**  MCHC 
(gm/dl) 

p**  

2.15+1.1 <0.01 30.0+ 5.7 <0.02 77.01+ 10.1 NS 25.65 +0.9 <0.01 29 + 4.5 <0.01 
**p values were calculated comparing the control data of the urban females 
 
(B)  One screening camp was organized at Bolpur Higher Secondary School for Girls of Bolpur- 
Sriniketan Block under Bolpur Subdivision,. on 24.12.08    
 Range of age:  11 – 23  years  
(I)  Status of anemia ( Hb level <11 gm/dl) in the population (N=74) 

 Hb level 
<11gm /dl 

Prevalence of  anaemia  due to different reasons 

No. Of 
Cases 
(n,%) 

p* 
 

No. of anemic People Excluding Hb defects No. of subjects with 
haemoglobinopathy 

p* 
 

Nuritional Physiological unexplained 

  26(35.14) <0.001 22 0 0 4 NS 
*p values were calculated using t test for two samples assuming equal variance. NS:Nonsignificant. 
(II)Status of haematological parameters (Mean ±S.D) in the population 

RBC 
(x106 /µl) 

p**  PCV 
(%) 

p**  MCV 
(fl) 

p**  MCH 
(pg) 

p**  MCHC 
(gm/dl) 

p**  

2.09+1.1 <0.01 30.2+ 5.7 NS 76.09+ 0.1 NS 25.07+ 10.4 <0.01 30.1+ 4.6 <0.01 
**p values were calculated comparing the control data of the urban females 
 
(C)  One screening camp was organized at Bidyadharpur Upasasthya Kendra of Kasba Gram Panchayat  
Sriniketan. Siuri Subdivision on 17.9.09 
Range of age: 14 – 75 years  
(I)  Status of anemia ( Hb level <11 gm/dl) in the population (N=69) 
 Hb level<11gm /dl Prevalence of  anaemia  due to different reasons 

No. Of 
Cases 
(n,%) 

p* 
 

No. of anemic People Excluding Hb defects No. of subjects with 
haemoglobinopathy 

p* 
 

Nuritional Physiological unexplained 

  49(71.01) <0.002 47 0 0 2 <0.01 
*p values were calculated using t test for two samples assuming equal variance 
(II)Status of haematological parameters (Mean ± S.D) in the population 

RBC 
(x106 /µl) 

p**  PCV 
(%) 

p**  MCV 
(fl) 

p**  MCH 
(pg) 

p**  MCHC 
(gm/dl) 

p**  

2.99+1.6 <0.02 30.5 +8.9 NS 78.88+ 9.1 NS 26.55+ 10.4 <0.01 30.5+ 4.3 <0.01 
**p values were calculated comparing the control data of the urban females 
 
 



 
3. North 24Parganas 

 
(A)  One screening camp was organized at Malkangumti  Agragami Sangha of Hingalgunge Block under 
Basirhat Subdivision on 25.1.09  
Range of age:  14- 55 years  
(I)  Status of anemia ( Hb level <11 gm/dl) in the population (N=57) 

 Hb level 
<11gm /dl 

Prevalence of  anaemia  due to different reasons 

No. Of 
Cases 
(n,%) 

p* 
 

No. of anemic People Excluding Hb defects No. of subjects with 
haemoglobinopathy 

p* 
 

 Nuritional Physiological unexplained 

  12(21.05) <0.002 6 3 2 1 NS 
*p values were calculated using t test for two samples assuming equal variance. NS: Nonsignificant  
 
(II)Status of haematological parameters (Mean ±S.D) in the population 

RBC 
(x106 /µl) 

p**  PCV 
(%) 

p**  MCV 
(fl) 

p**  MCH 
(pg) 

p**  MCHC 
(gm/dl) 

p**  

4.23+1.1 NS 35.0+ 5.5 NS 78.22+ 10.5 NS 26.23+ 1.9 <0.05 31.0+ 4.5 NS 
**p values were calculated comparing the control data of the urban females 
 
(B)  One screening camp was organized at village Bankra Sanderbill Ramakrishna Mission Ashram,of 
Hingalgunge Block, under Basirhat Subdivision. on 8.2.09. 
Range of age:  12 - 53 years  
(I)  Status of anemia ( Hb level <11 gm/dl) in the population (N=48) 

 Hb level 
<11gm /dl 

Prevalence of  anaemia  due to different reasons 

No. Of 
Cases 
(n,%) 

p* 
 

No. of anemic People Excluding Hb defects No. of subjects with 
haemoglobinopathy 

p* 
 

 Nuritional Physiological unexplained 

  11(22.92) <0.002 3 1 0 7 <0.01 
*p values were calculated using t test for two samples assuming equal variance. NS: Nonsignificant  
 
(II)Status of haematological parameters (Mean ± S.D) in the population 

RBC 
(x106/µl) 

p**  PCV 
(%) 

p**  MCV 
(fl) 

p**  MCH 
(pg) 

p**  MCHC 
(gm/dl) 

p**  

3.17 +1.1 <0.02 34.4 + 5.7 NS 79.34 + 10.1 <0.02 27.96 + 10.9 <0.02 30.6 + 4.5 NS 
**p values were calculated comparing the control data of the urban females 
 
(C) One screening camp was organized at Mahajati Udyan Sangha, Birati  of.Barasat Subdivision.on 6.9.09 
 Range of age: 18-54  years  
(I)  Status of anemia ( Hb level <11 gm/dl) in the population (N=31) 

 Hb level 
<11gm /dl 

Prevalence of  anaemia  due to different reasons 

No. Of 
Cases 
(n,%) 

p* 
 

No. of anemic People Excluding Hb defects No. of subjects with 
haemoglobinopathy 

p* 
 

 Nuritional Physiological unexplained 

2(6.45) NS 2 0 0 0 NS 
*p values were calculated using t test for two samples assuming equal variance. NS: Nonsignificant  
 
(II)Status of haematological parameters (Mean ±S.D) in the population 

RBC 
(x106 /µl) 

p**  PCV 
(%) 

p**  MCV 
(fl) 

p**  MCH 
(pg) 

p**  MCHC 
(gm/dl) 

p**  

3.95+1.1 NS 35.0+ 4.7 NS 79.4 + 10 NS 27.98+ 0.9 NS 30.7+ 0.5 NS 
**p values were calculated comparing the control data of the urban females 



 
(D) One screening camp was organized at village Bankra Sanderbill Ramakrishna Mission Ashram, of 
Hingalgunge Block under Basirhat Subdivision on 20.9.09 
 Range of age:  18- 54 years  

(I)  Status of anemia ( Hb level <11 gm/dl) in the population (N=50) 
 Hb level 
<11gm /dl 

Prevalence of  anaemia  due to different reasons 

No. Of 
Cases 
(n,%) 

p* 
 

No. of anemic People Excluding Hb defects No. of subjects with 
haemoglobinopathy 

p* 
 

 Nuritional Physiological unexplained 

2(4.0) NS 2 0 0 1 NS 
*p values were calculated using t test for two samples assuming equal variance 
 
(II)Status of haematological parameters (Mean ±S.D) in the population 

RBC 
(x106 /µl) 

p**  PCV 
(%) 

p**  MCV 
(fl) 

p**  MCH 
(pg) 

p**  MCHC 
(gm/dl) 

p**  

4.00+1.1  NS 35.0+ 5.7 NS 79.39 + 10.1 NS 26.98+ 0.9 NS 31.7+ 0.5 NS 
**p values were calculated comparing the control data of the urban females. NS: Nonsignificant  
 
(E) One screening camp was organized at a village of  Baduria Ramakrishna Mission Seva Ashram, 
Basirhat subdivision on 8.11.2009. 
Range of age:  20 - 45 years  

(I)  Status of anemia ( Hb level <11 gm/dl) in the population (N=12) 
 Hb level 
<11gm /dl 

Prevalence of  anaemia  due to different reasons 

No. Of 
Cases 
(n,%) 

p* 
 

No. of anemic People Excluding Hb defects No. of subjects with 
haemoglobinopathy 

p* 
 

 Nuritional Physiological unexplained 

5(41.7)   NS 4 1 0 0 NS 
*p values were calculated using t test for two samples assuming equal variance 
 
(II)Status of haematological parameters (Mean ±S.D) in the population 

RBC 
(x106  /µl) 

p**  PCV 
(%) 

p**  MCV 
(fl) 

p**  MCH 
(pg) 

p**  MCHC 
(gm/dl) 

p**  

4.12+1.2 NS 34.0+ 4.7 NS 78.39 + 9.7 NS 25.08+ 0.9 NS 30.7+ 1.5 NS 
**p values were calculated comparing the control data of the urban females. NS: Nonsignificant  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
4.West Medinipur 

 
(A)  One screening camp was organized at village Radhakrishnapur, of Daspur Block, under Ghatal 
Subdivision on 16.2.09. 
Range of age: 14-45 years  

(I)  Status of anemia ( Hb level <11 gm/dl) in the population (N=15) 
 Hb level 
<11gm /dl 

Prevalence of  anaemia  due to different reasons 

No. Of 
Cases 
(n,%) 

p* 
 

No. of anemic People Excluding Hb defects No. of subjects with 
haemoglobinopathy 

p* 
 

 Nuritional Physiological unexplained 

8(53.34) <0.001 1 0 0 7 <0.01 
*p values were calculated using t test for two samples assuming equal variance 
 
(II)Status of haematological parameters (Mean ± S.D) in the population 

RBC 
(x106 /µl) 

p**  PCV 
(%) 

p**  MCV 
(fl) 

p**  MCH 
(pg) 

p**  MCHC 
(gm/dl) 

p**  

3.0 +1.1 NS 33.0+ 1.7 NS 78.22+ 9.1 NS 26.55+ 0.9 NS 31.5+ 5.64 NS 
**p values were calculated comparing the control data of the urban females. NS:Non significant  
�
B) One screening camp was organized at village Dalimbari , P.O Jayantipur of Ghatal subdivision , on 
25.10.2009. 
Range of age: 8 - 48 years  

(I)  Status of anemia ( Hb level <11 gm/dl) in the population (N=31) 
 Hb level 
<11gm /dl 

Prevalence of  anaemia  due to different reasons 

No. Of 
Cases 
(n,%) 

p* 
 

No. of anemic People Excluding Hb defects No. of subjects with 
haemoglobinopathy 

p* 
 

 Nuritional Physiological unexplained 

4(12.9) <0.01 4 0 0 0 <0.01 
*p values were calculated using t test for two samples assuming equal variance 
 
(II)Status of haematological parameters (Mean ± S.D) in the population 

RBC 
(x106 /µl) 

p**  PCV 
(%) 

p**  MCV 
(fl) 

p**  MCH 
(pg) 

p**  MCHC 
(gm/dl) 

p**  

3.2 +1.1 NS 34.1+ 1.2 NS 78.01+ 10 NS 26.56+ 1.0 NS 30.5+ 4.9 <0.01 
**p values were calculated comparing the control data of the urban females.  NS: Non significant  
�

C) One screening camp was organized at village Lakhipur Gram Panchyat , Block: Chandrakona 1 of 
Ghatal subdivision , on 4.12.2009 
Range of age: 16 -55 years  

(I)  Status of anemia ( Hb level <11 gm/dl) in the population (N=39) 
 Hb level 
<11gm /dl 

Prevalence of  anemia due to different reasons 

No. Of 
Cases 
(n,%) 

p* 
 

No. of anemic People Excluding Hb defects No. of subjects with 
haemoglobinopathy 

p* 
 

 Nuritional Physiological unexplained 

12(30.76) <0.001 6 2 0 4 NS 
*p values were calculated using t test for two samples assuming equal variance 
(II)Status of haematological parameters (Mean ± S.D) in the population 

RBC 
(x106 /µl) 

p** PCV 
(%) 

p** MCV 
(fl) 

p** MCH 
(pg) 

p** MCHC 
(gm/dl) 

p** 

4.18+1.01 <0.01 32.4 + 21.3 NS 82.9 + 11.1 <0.01 24.85 + 11.9 NS 30.1 +14.5 <0.01 
**p values were calculated comparing the control data of the urban females.  NS: Non significant  



 
D) One screening camp was organized at a village Makramnichak, of Sabang Block under Kharagpur 
Subdivision on 7.1.2010. 
Range of age: 5 - 40 years  

(I)  Status of anemia ( Hb level <11 gm/dl) in the population (N=55) 
 Hb level 
<11gm /dl 

Prevalence of  anemia due to different reasons 

No. Of 
Cases 
(n,%) 

p* 
 

No. of anemic People Excluding Hb defects No. of subjects with 
haemoglobinopathy 

p* 
 

 Nuritional Physiological unexplained 

12(21.81)    NS 5 0 0 7 NS 
*p values were calculated using t test for two samples assuming equal variance 
(II)Status of haematological parameters (Mean ± S.D) in the population 

RBC 
(x106 /µl) 

p** PCV 
(%) 

p** MCV 
(fl) 

p** MCH 
(pg) 

p** MCHC 
(gm/dl) 

p** 

3.74+1.0 <0.1 32.2 + 2.4 <0.01 78.9 + 0.9 NS 24.85 + 11.9 NS 31.2 + 11.2 <0.01 
**p values were calculated comparing the control data of the urban females.  NS: Non significant  
 
 

5. South 24 Parganas 

(A)  One screening camp was organized at Sarisha mobile health care unit,of Diamond Harbour II 
Block under Diamond Harbour Subdivision, on 16.4.08  
Range of age:  20-69 years  
(I)  Status of anemia ( Hb level <11 gm/dl) in the population (N=15) 

 Hb level 
<11gm /dl 

Prevalence of  anaemia  due to different reasons 

No. Of 
Cases 
(n,%) 

p* 
 

No. of anemic People Excluding Hb defects No. of subjects with 
haemoglobinopathy 

p* 
 

 Nuritional Physiological unexplained 

4(26.67) <0.01 4 0 0 0 NS 
*p values were calculated using t test for two samples assuming equal variance. NS:Nonsignificant. 
 
(II)Status of haematological parameters (Mean ±S.D) in the population 

RBC 
(x106 /µl) 

p**  PCV 
(%) 

p**  MCV 
(fl) 

p**  MCH 
(pg) 

p**  MCHC 
(gm/dl) 

p**  

5.26+ 0.44 NS 35.4+ 5.6 NS 78.4 + 10.99 NS 26.95+ 10.2 NS 32.0 +.5.0 NS 
**p values were calculated comparing the control data of the urban females 

 
(B) One screening camp was organized at Arapanch, mobile health care unit, of Sonarpur block , under 
Baruipur Subdivision on 8.8.08.   Range of age:  15- 55 years  

(I)  Status of anemia ( Hb level <11 gm/dl) in the population (N=35) 

 Hb level 
<11gm /dl 

Prevalence of  anaemia  due to different reasons 

No. Of 
Cases 
(n,%) 

p* 
 

No. of anemic People Excluding Hb defects No. of subjects with 
haemoglobinopathy 

p* 
 

 Nuritional Physiological unexplained 

8(22.86) <0.002 7 0 0 1 <0.01 
*p values were calculated using t test for two samples assuming equal variance 
 
(II)Status of haematological parameters (Mean ± S.D) in the population 

RBC 
(x106 /µl) 

p**  PCV 
(%) 

p**  MCV 
(fl) 

p**  MCH 
(pg) 

p**  MCHC 
(gm/dl) 

p**  

4.22+1.6 NS 33.6+ 5.7 NS 78.89+ 2.3 NS 26.87+ 0.9 NS 31.55+ 2.6 NS 



**p values were calculated comparing the control data of the urban female. NS:Nonsignificant  
 
(C)  One screening camp was organized at Sarisha mobile health care unit of Diamond Harbour 
II Block under Diamond Harbour Subdivision, on 1.10.08  
 Range of age:  13 – 70 years  
(I)  Status of anemia ( Hb level <11 gm/dl) in the population (N=16) 

 Hb level 
<11gm /dl 

Prevalence of  anaemia  due to different reasons 

No. Of 
Cases 
(n,%) 

p* 
 

No. of anemic People Excluding Hb defects No. of subjects with 
haemoglobinopathy 

p* 
 
 Nuritional Physiological unexplained 

4(25.0) <0.05 1 1 0 2 <0.05 
*p values were calculated using t test for two samples assuming equal variance 
(II)Status of haematological parameters (Mean ±S.D) in the population 

RBC 
(x106 /µl) 

p**  PCV 
(%) 

p**  MCV 
(fl) 

p**  MCH 
(pg) 

p**  MCHC 
(gm/dl) 

p**  

2.99+1.56 <0.05 33.67+0.78 NS 78.46+ 0.1 NS 26.0 + 10.9 NS 31.6+ 4.0 NS 
**p values were calculated comparing the control data of the urban females. NS:Nonsignificant. 
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Table . Result of follow up cases after autrine-intake  for three months at a dose of 
1 Autrine capsule */day by the non-hereditary anemic individuals 

 
 
 

Details of  The Camp 
 

Total 
No. of 
Follow 

up 
cases 

Hb gm/dl  

(before 
followup) 

Mean + S.D 

Hb gm/dl 
 

(after iron 
therapy) 
Mean + S.D 

 
Change in Hb level after follow up 

Increased 
(n,%) 

Decreased 
(n,%) 

Unchanged 
(n,%) 

Districts  Site  
4 
 
7 
 
2 

 
10.6+0.27 

 
10.6 + 0.43 

 
10.7 + 0.28 

 
11.58+0.31 

 
11.43+ 0.32 

 
11.6 + 0.57 

 
4(100.0) 

 
7(100.0) 

 
2(100.0) 

 
 

 
0(0) 

 
0(0) 

 
0(0) 

 
0(0) 

 
0(0) 

 
0(0) 

 
 
South 24 
Parganas  

a)Sarisha dt 
16.4.08 
b)Arapanch dt 
8.08.08 
c) Sarisha dt 
1.10.08 

 
 
Birbhum 

 
a)BolpurMunicipal
ity,dt30.11.08 
b)Bolpur 
Girls’High 
School,dt 24.12.08 
c) Kasba Gram 
Panchayat, dt 
17.9.09 

 
46 
 
 

22 
 
 

47 

 
9.07 + 1.72 

 
 

9.88 + 1.12 
 
 

10.2 ± 0.52 

 
10.12 +1.17 

 
 

10.72+0.83. 
 
 

10.8 ± 0.7 

 
41(89.13) 

 
 

21(95.45) 
 
 

29(61.7) 
 
 
 

 
1(2.13) 

 
 

1(4.54) 
 
 

0(0) 

 
4(8.69) 

 
 

0(0) 
 
 

18(38.29) 

 
Burdwan 

 
a) Singi, dt  5.1.09 
b) Silla,dt 
17.05.2009  
 

 
27 
 
8 

 
9.98 + 1.18 

 
10.3 + 0.78 

 
10.99+ 0.86 

 
11.03+ 0.97 

 
25(92.59) 

 
8(100.0) 

 
0(0) 

 
0(0) 

 
2(7.41) 

 
0(0) 

 
 
 
North 
24Parganas 
 

 
a)Malkangumti, 
dt 25.1.2009 
b)Bakra,dt 
8.2.2009 
c)Birati,dt 6.9.2009 
d)Sanderbill,dt 
20.9.09 
e)Baduria,dt 
8.11.2009 

 
11 
 
4 
 
2 
 
2 
 
5 

 
10.03 + 0.66 

 
8.88 + 1.82 

 
10.6 ± 1.2 

 
9.7 ± 1.0 

 
9.8 ± 0.7 

 

 
10.89 +0.39 

 
11.2 ± 0.13 

 
11.0 ± 0.2 

 
11.4±0.3 

 
11.4± 0.6 

 
10 (90.91) 

 
4(100.0) 

 
2 (100) 

 
2(100) 

 
4(80) 

 

 
0(0) 

 
0(0) 

 
0(0) 

 
0(0) 

 
0(0) 

 
1(9.09) 

 
0(0) 

 
0(0) 

 
0(0) 

 
1(20) 

 
West 
Medinipur 
 

 
a)Radhakrishnapur 
dt 16.2.09  
b) Dalimbari, dt 
25.10.2009 
 

 
1 
 
4 
 
 

 
7.8 

 
10.2 ± 0.6 

 
 

 
9.0 

 
10.8±0.5 

 
 

 
1(100.0) 

 
3(75) 

 
 

 
0(0) 

 
0(0) 

 
 

 
0(0) 

 
1(25) 

 
 

 
* One Autrine  capsule contains Vitamin B12: 15 mcg  ; Ferrous Fumarate  : 300mg; Folic 
Acid:1.5mg  
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Status of Hb level after  follow up

Hb incerased     84.89 %

Hb decreased    1.04 %

Hb unchanged   14.06 %

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
 



Observation & Inference 
 
Our study revealed 253 (30.85%) anaemic cases (both nutritional and hereditary) (taking WHO 
standard for developing countries, Hb level<11gm/dl as standard) out of 820 cases from our studied 
areas.According to our study most of the rural women were educated housewives and aware about 
anaemia.  
Prevalence of anaemia was found to be maximum in Birbhum (58.29%) whereas the prevalence of 
Hb disorder is minimum (total no.11).Incidence of anemia (16.16%) in North 24 Pgns was found to 
be least and total 22 cases shows Hb disorder. Prevalence of anaemia in Burdwan district was 
22.44% were anaemic whereas 19 cases showed Hb disorder. 25.71% were anaemic in West 
Midnapore whereas 22 cases shows Hb disorder. Study on South 24 Pgns shows 24.24% were 
anaemic and 7 cases found Hb disorders. Comparing our data with urban population of Kolkata we 
have found significant associations in some studied areas. Overall we have found 46 cases with 
Beta carriers, 28 cases with HbE carriers, 3 cases with E beta carriers and 4 cases with HbS carriers 
in our studied areas. 
According to our work we have found most anaemic cases within 10-20 years of age whereas most 
of them were non vegetarian and nutritionally average. 
Beta globin gene mutation analysis showed that the IVS1-5(G� C) mutation was highly prevalent 
in our studied areas. We had also found Frameshift 41-42 (-CTTT), Codon15 (G->A), Codon 30 
(G->C) mutations. As expected Codon26 (G� A) and Codon6 (G� A) mutations were traced 
among the HbE and HbS cases respectively. In our study we could not detect the commonest five 
beta globin gene mutations among 5 Beta carriers. 
We have come across few cases with unexplained anaemias, which were suggested further clinical 
investigations to find the reason of their anemic status.  
Total 192 non-hereditary anemic cases were followed up in our studied areas. After 3 months of  
iron therapy we found 163 (84.89%) cases with increased hemoglobin (average increase of Hb is 
1.0 gm/dl). Hb status remain unchanged in 27 (14.06%) cases and decreased in 2 (1.04%) cases. 
The women from all districts mainly suffer from nutritional anaemia than hereditary anaemias. 
 

Conclusion 
 

We all know that anaemia is the Global health problem. Our study reveals that poor nutrition is the 
main cause of anaemia. Beside nutritional anaemia, hereditary anaemia also exists in the studied 
zones. Apart from socioeconomic barriers, lack of awareness also results in low-intake of nutrient-
rich natural foodstuffs. 

It has been suggested that nutritional anaemia can be improved by balanced diet selecting items 
from the locally available resources. In case of hereditary anaemias, it is advisable that carriers 
must be detected and individuals, who have family history of hereditary anaemias, their family and 
first degree relatives, should be screened. Everyone should know their carrier status of hereditary 
anaemia (haemoglobinopathy) at least before marriage. If both husband and wife are carriers of any 
haemoglobinopathy, chance of the birth of an affected child is 25%. Screening is essential to 
prevent the birth of affected child for hereditary anaemias. It is suggested that before marriage 
carrier status of hereditary anaemia should be known and if possible individuals can marry with 
non-carriers.  

New initiative to improve this application 

• Educated unemployed women to be made effective for part time or contractual employment. 

• Need R&D projects specifically for addressing the health and nutritional problems of 
women. 
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