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Abstract 
Nutritional status measured by anthropometry has been a reliable indicator of individual as 
well as population health. It is associated with morbidities, reduced activity and fitness, 
impaired cognitive development and also early mortality in adults. On the other hand, Iron 
Deficiency Anaemia, indicated by low haemoglobin level is a considered as a global health 
hazard, especially in women from the developing countries. States of undernutrition and 
anaemia were pointed out to be linked at the population level. The present study was 
conducted to estimate the prevalence of undernutrition and anaemia among the Bengalee 
adult females in a sub urban municipal locality in West Bengal. The study included 222 adult 
women aged > 18 years. Height, weight and haemoglobin level were measured; nutritional- 
and anaemic status were determined as per WHO guidelines. The prevalence of chronic 
energy deficiency (CED) and anaemia were 25.2% and 58.4%, respectively. Both the 
prevalence of CED and anaemia were the lowest in the eldest and the youngest age groups. 
Higher prevalence of CED were associated with lower mean Hb level and higher frequency of 
anaemia. The women with low BMI had higher chance of being diagnosed with anaemia. 
The situation indicated towards a serious health problem in respect of CED and moderate in 
respect of anaemia.  
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Introduction 
    Nutritional status is a tested and well 
trusted indicator of overall health and well 
being of an individual (WHO, 1995). It is also a 
reliable indicator of standard of living of an 
individual and community (Nube et al., 1994). 
Nutritional status of an individual can be 
classified as Normal or Malnourished. 
Malnutrition refers to a state deviated from 
adequate and optimal nutritional status. It 
refers not only to inadequate dietary intake or  

undernutrition but also to over- nutrition 
characterized by obesity (Khongsdier, 2006). 
Thus, the term 'malnutrition' refers to under 
nutrition, over nutrition, specific nutrient 
deficiencies or imbalance (Chen et al., 2001). 
Anthropometry is recognized as one of the 
best indicators of NS (Khongsdier, 2002). 
    The adult population is the productive 
sector of society and illness or disability will 
have inevitable adverse consequences for 
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families and communities (Feachem at al., 
1992). Among the adults, the health of 
women has been a global concern for many 
decades (WHO, 1996). The persistence of 
hunger and abject poverty in India and other 
parts of the world is due in large measure to 
the subjugation, marginalization and 
disempowerment of women. Women suffer 
from hunger and poverty in greater numbers 
and to a great degree than do men. At the 
same time, it is women who bear the primary 
responsibility for actions needed to end 
hunger: education, nutrition, health and 
family income. According to the 3rd National 
Family Heath Survey of India, the overall 
prevalence of undernutrition among women 
aged 15-49 was 35.2%. It was as highest (45%) 
in Bihar and 39.1% in West Bengal (IIPS and 
MI, 2007). The women in the lowest economic 
category were the worst sufferer with 
prevalence over 50%. A 55% of Indian Women 
were reported to be anemic. It is as high as 
over 64% in the lowest economic stratum. 
63% women in West Bengal were also anemic 
(IIPS and MI, 2007). Besides, a considerable 
prevalence of overweight and obesity was 
also reported among Indian women (Bharati 
et al., 2007). 
    There are several physiological parameters 
of importance in the assessment of nutritional 
status. Hemoglobin (Hb) level is one of the 
very important, well-established markers of 
nutritional status in both children and adults. 
Hb level has long been considered as a useful 
parameter in the diagnosis of iron deficiency 
anemia (IDA), which, in turn, is one of the 
indicators of nutritional status (Desai et al., 
1980). Anemia is defined as the lack of 
sufficient (≥ 13- and 12 g/dL, respectively for 
men and women) Hb concentration in blood 
(WHO, 1992, Bharati et al., 2008).In both men 
and women, the prevalence of anemia was 
highest among those with severe 
undernutrition (ACC/SCN, 2000, Ghosh and 

Bharati, 2003). Hematological parameters, 
e.g., hemoglobin (Hb) also depends upon the 
socioeconomic condition and the cultural 
practices (Devadas et al., 1980; Kaur et al., 
1982). IDA affects more than 1.6 billion 
people in the developing world(WHO, 2008). 
It mostly affects women of reproductive age 
and the pre-school children. Severe anemia in 
developing countries causes maternal 
mortality and morbidity (WHO, 1992). IDA has 
recently been ranked as the third leading 
problem for 15-44 year old women (Murray 
and Lopez, 1990). Prevalence of anaemia in 
South Asia is the highest in the world, which 
was linked to overall higher rates of 
malnutrition. A study on the prevalence of 
anaemia among pregnant and lactating 
females and children reported that the 
prevalence of anaemia varied from 50-90% in 
different parts of India (Seshadri, 1999). 
    Poor nutrition among women begins in 
infancy and continues throughout their 
lifetime (Desai, 1994). Unequal access to food, 
heavy work demands, nutritional deficiencies 
including iron, makes Indian women 
susceptible to illness, and anemia (Seshadri, 
1997). The gender difference in anemia may 
be due to the other fact that adult females 
experience regular blood loss due to 
menstruation as well as repeated delivery in 
addition to their malnourishment, which is 
due to gender bias in intra-household food 
sharing. Moreover, women living in poor, 
unhygienic conditions, such as in slums, are 
also exposed to diseases, which in turn affect 
the hematological parameter (Bharati, 1983). 
A high prevalence of anaemia among women 
of reproductive age was reported in India and 
inadequate nutrition was again held 
responsible for it (Bentley and Griffiths, 2003; 
Rammohan et al., 2012). Poor health and 
nutrition of women are associated with 
closely spaced pregnancies that progressively 
reduce women's nutritional reserves to the 
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point of nutritional depletion (Martorell, 
1991; Bracher, 1992). 
    Most of the studies on haemoglobin at the 
population level in India were on pregnant 
and lactating female, children or adolescents. 
Data are scanty on the prevalence of anaemia 
among the adults, more particularly, on the 
non-pregnant females or more so for the 
urban poor. In view of the above context and 
also lack of studies in India and more 
particularly in West Bengal, the present study 
was carried out among the adult women in a 
sub-urban area near the Kolkata metropolitan 
to assess the nutritional status in relation to 
serum haemoglobin level and anaemic status.   

Materials and Methods 
The participants and settings 
This cross sectional study was carried out in a 
neighbourhood called Bidhanpally, in 
Madhyamgram, which is a growing urban 
centre within the periphery of the greater or 
extended Kolkata city. It is situated in the 
district of North 24 Parganas of the state of 
West Bengal, India. The area is under the 
jurisdiction of the Madhyamgram 
Municipality. The participants were the 
Bengalee-Hindu adult women aged > 18 years. 
They were included randomly from 
approximately 150 households of the 
neighbourhood. A total of 222 women were 
recruited in the study sample. The area was 
predominantly populated by the Hindu-
Bengalee caste groups. Most of the women 
were home makers. There were landlords 
who were the first settlers of the locality and 
a huge number of tenants to them. The 
general hygienic condition clearly seems to be 
poor. The sanitation, sewerage systems and 
household structures are the silent but 
definite indications of their poverty and poor 
quality of life. Households were selected 
randomly and the healthy (with no apparent 
acute disease and in their normal working 

condition) females aged 18 years and above 
were recruited after obtaining their informed 
consent. Information on family composition, 
socio-economic condition, habitual physical 
activities, food habits, and other life-style 
parameters were collected by a standard 
questionnaire.  

Anthropometry 
All the anthropometric measurements were 
taken in the households of individuals by 
single researcher following standard 
guidelines (Lohman et al., 1988). Height was 
measured with a standard anthropometer to 
the nearest 1 mm. Body-weight was taken to 
the nearest 500g on a standard Weight scale 
with the subject wearing light clothing. Body 
Mass Index (BMI) was computed using 
standard equation (WHO, 1995): BMI = 
Weight (kg) / Height (meter 2). 

Measurement of Nutritional Status 
Nutritional status was determined following 
World Health Organisation guidelines (WHO, 
1995). The following cut-off points of BMI 
(kg/m2) were used : 

CED:  BMI  < 18.4 
Normal: BMI = 18.5 – 24.9 
Overweight: BMI = 25.0 -- 30 
Obese  BMI > 30 
Therefore CED (Chronic Energy Deficiency), in 
general was defined as BMI < 18.5 kg/m2 .  

Data   Management   and statistics 
Descriptive statistics for metric variables were 
computed by mean, and standard deviation 
(SD). Necessary statistical tests were 
performed as per requirements to see the 
differences between groups in means or 
percentages. Contingency Chi2 test was 
performed to test the significance of 
differences in percentages. All the analysis as 
performed in SPSS software. 
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Results and discussion 
    The mean (SD) monthly family income was 
3661.7 INR (1969.3), the maximum and 
minimum being 800 and 14000 INR 
respectively, the median value was 3000 INR. 
Thus most of the families have low monthly 
incomes. 44.8 per cent families lived in 
bamboo fenced rooms. 61.4 and 30.9 per cent 
of the families had one and two living rooms, 
respectively, and only about 8 per cent had 
between three and four rooms to live in. 84.6 
per cent did not have their separate toilet but 
shared with one or more families. In a recent 
study in a West Bengal slum reported a mean 
monthly family income and monthly per 
capita income were INR 7239·2 (SD 5070·9) 
and 1602·6 (SD 1179·0), respectively, higher 
than in the families of the present women. 
Thus the results clearly indicated that the 
participant women of this study belonged to 
low socio-economic condition. 
    Mean (SD) age of the participants was 38.5 
(14.25) years. The mean (SD) height, weight 
and BMI were 152.3 (6.64) cm, 46.8 (7.65)kg 
and 20.5 (4.2)kg/m2, respectively. Table 1 
shows the Nutritional Status according to 
WHO recommended BMI cut off values across 
age groups. The overall frequency of the CED 
(BMI < 18.5 kg/m2) was 25.2%. However, 
there were significant differences in the 
prevalence of nutritional status in different 
age groups (Chi-Square = 18.6; p <0.05) 
showing a curvilinear trend. Percentage of 
under nutrition or CED (BMI <18.5 kg/m2) was 
highest (46.2%) in the eldest group (aged 60 
years and above). It was also high (30.6%) in 
the youngest group (aged 18-29.9 years). It 
then dropped down to 22.4% in the next age 
group (aged 30-39 years) and increased 
slightly (26.7%) in the next elder group (aged 
40-49.9 years) and then increased steadily in 
the next two groups. Percentage of 
overweight and obese (BMI > 25.0 kg/m2) was 
highest in the age group of 40-49.9 years 

(12.2%) followed by 8.5% in the next higher 
age group and lowest in the eldest age group 
(3.2%) followed by the youngest group (3.3%).  
    Studies showed that the prevalence of low 
BMI is higher in the low SES groups (Ferro-
Luzzi et al., 1992, Chakraborty and Mistri, 
2012 ). Some studies in India also have found 
association of low SES with smaller body size, 
and poor nutrition (Bharati, 1989) and fatness 
(Sanjeev, 1991). Studies in the developed 
World showed inverse relationship between 
BMI values and social status (class) (Seidell et 
al., 1995; Bielicki et al., 2001). But it is very 
interesting to also find co-existence of both 
under-nutrition and obesity in the low SES 
group of the developing World (Sawaya et al., 
1995; Misra et al., 2001). Thus, it is specially 
interesting and essential to study the etiology 
of this co-existence of both the ends of 
malnutrition in the low SES groups of the 
developing countries like India. Ahmed et al 
(1998) found that the women aged >35 years 
were more prone to be undernourished. 
Bharati et al., (2007) investigated the 
nutritional status (BMI-based) of adult women 
in India (aged 15-49 years) and reported the 
prevalence of CED, overweight, and obesity in 
India as 31.2%, 9.4%, and 2.6%, respectively. 
    In a cross sectional study (Bose et al 2007a) 
on 283 adult females belonging to Bathudi 
tribal group of Keonjhar district of Orissa, the 
age variations of anthropometric and body 
composition variables and nutritional status 
were investigated. Significant age variation in 
anthropometric and body composition 
measures was reported. Age had significant 
negative impact on most of these variables 
including weight and BMI. With increasing age 
there was also a significant increase in the 
prevalence of CED. Bose et al., (2007b) found 
that the overall rate of CED among slum 
dwelling women in West Bengal was 46.8% 
and among males 38.2%. Therefore although 
the rate of CED in this study was lower than in 
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many studies, it was still ‘high’ (within 20-
39%) as per the WHO classification (WHO, 
1995) and may be classed under the head of 
‘Serious Situation’ as per the same 
classification.  
In the present study, the mean (SD) 
hemoglobin concentration among the 
participants was 11.8 (1.2) g/d (Table 2). The 
range of Hb values was 7.8 to 16.8 g/dl. The 
overall prevalence of anaemia (Hb < 12 g/dl) 
was 58.4%, which was quite high. The lowest 
mean Hb concentration (9.8 g/dl) as well as 
the highest prevalence of anaemia (80%) was 
found in the eldest group and the second 
lowest Hb level (10.1) and the second highest 
prevalence of anaemia (60.3%) was found in 
the age group of 18-29.9 years. The mean Hb 
concentration continued to raise by small 
amounts up to the age group of 50-59.9 years 
and then again drop down abruptly to the 
lowest in the eldest group. The prevalence of 
anaemia followed the opposite trend as 
expected.  
    There were numerous studies on Hb level 
and anemia status among adolescent and 
adult females reporting the prevalence. Some 
studies among different populations in 
different countries like the Au of Papua New 
Guinea (Tracer, 1997), Kuwait (Ezzat et al., 
1996), Kazhakstan (Dangour et al., 2001), 
Malaysia (Chang et al., 2009), Nepal (Tiwari, 
2000), and Bangladesh (Hyder et al., 2000), 
reported prevalence of anemia between 28 
and 98%. In different regions of India e.g., 
Orissa (Patil et al., 2009), Chandigarh (Basu et 
al., 2005), Gujarat (Kotecha et al., 2009), 
Hyderabad (Sharma et al., 2000), the 
prevalence of anemia was reported between 
13 and 85%. Works on Hb status among the 
urban slum dwellers are also scanty. In a 
community-based, cross-sectional study 
among unmarried, adolescent South Indian 
girls in an urban slum setting, the prevalence 
of anemia (Hb<12 g%) was 29% (Choudhary et 

al., 2006). In another study (Disler et al., 1975) 
among adolescent girls from an urban slum 
and rural areas was assessed. Overall anemia 
was observed in 25% of the girls irrespective 
of their urban or  rural residence. Another 
recent study showed that the prevalence of 
anaemia in rural adult women was as high as 
nearly 67% (Pal et al., 2014). 
    In terms of Iron Deficiency Anemia (IDA) the 
most highly affected population groups in the 
developing countries were the pregnant 
women (56%), school age children (53%), non-
pregnant women (44%) and preschool 
children (42%) (ACC/SCN, 2000). In rural areas 
in northern and southern India, the 
prevalence of anemia ranged from 40-70%, 
while in villages near Kolkata, more than 90% 
of the population was reported to be anemic 
(AJCN, 1982). The state of West Bengal had a 
high percentage of anemia (78.3%) among the 
women aged 15-49 years when compared 
with all India (74.3%) and states like Kerala 
(43.9%) and Manipur (45.2) (UNICEF, 1999). 
Moreover, the city of Kolkata also revealed a 
very high percentage of anemia of about 97% 
among the women aged 15-44 years (GOI, 
1996). In any comparison, our study 
population, although had a prevalence lower 
than many of the above populations, still 
showed a concerning rate of 58.4%.  The 
prevalence of anaemia was the highest (80%) 
in the eldest age group and the second 
highest in the youngest group (60.3%). The 
prevalence decreased in the second age 
category (30-39.9 years) by 11.5% and then 
again increased in steadily in the next higher 
age categories by 2-3% o average. But it 
jumped to increase by about 30% in women 
aged 60 years and above. The mean 
haemoglobin level showed the opposite 
trend, as expected, with the lowest value in 
the eldest and the next lowest in the youngest 
and highest in the age category of 50-59.9 
years.  
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Table 1. Nutritional Status of the participants by BMI according to age group. 
Age Group N Nutritional Status by BMI (%) 

CED 
(N=56) 

Normal 
(N=141) 

Overweight and 
Obese(N=25) 

18-29.9 73 30.6 66.1 3.3 
30-39.9 43 22.4 71.3 6.3 
40-49.9 44 26.7 61.1 12.2 
50-59.9 32 33.1 58.4 8.5 
60 and above 30 46.2 50.6 3.2 
All age 222 25.2 63.5 11.3 

Chi-Square = 18.6; p <0.05 

Table 2. Hb Concentration and prevalence of CED and anaemia according to age group. 
Age Group N CED 

(%) 
Hb 

(g/dl) 
Anaemia (%) Normal (%) 

18-29.9 73 30.6 10.1 60.3 39.7 
30-39.9 43 22.4 11.2 48.8 51.2 
40-49.9 44 26.7 11.9 50.0 50.0 
50-59.9 32 33.1 12.3 53.1 46.9 

60 and above 30 46.2 9.8 80.0 20.0 

All age 222 25.2 11.8 58.4 41.6 

Table 3. Prevalence of anaemia according to nutritional status. 

Anaemia 
Category 

NUTRITIONAL STATUS (%) 
CED Normal Overweight Overall 

Mild 58.6 27.6 13.8 24.8 
Moderate 66.8 20.6 12.6 18.4 
Severe 72.4 16.8 10.8 15.2 
Overall 67.8 22.8 9.4 58.4 

    These results indicated a higher 
vulnerability both in terms of CED as well as 
anaemic condition. Thus the youngest adults 
and the elder women were the most 
vulnerable group as regards anaemic 
condition in the present study population. 
    Table 3 shows the prevalence of anaemia 
according to nutritional status determined by 
BMI cut off points. Overall, 18.4% women had 
moderate (Hb 7.0-9.9 g/dl), 24.8% mild 
anaemia (Hb 10-11.9 g/dl) and 15.2% had 
severe anaemia (Hb< 7 g/dl). The 

undernourished females had all levels of 
anaemia higher than those in the normal and 
overweight females. But it is striking to note 
that normal as well as the overweight-obese 
counterparts also had a considerable share of 
anaemia, be it mild, moderate or severe. 
Among the severely anaemic females, 27.6% 
are normal or overweight-obese. About 33% 
of moderate and over 41% of mild anaemic 
females were normal or overweight-obese. 
    Very few studies were undertaken on 
association of anthropometric measurements 
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and nutritional status and Hb level. In a study 
among adult non-pregnant women in the 
Kzyl-Orda region of Kazakhstan, Hb 
concentration was found to be positively 
associated with body mass index (BMI). There 
was a significant curvilinear relationship 
between haemoglobin concentration and age 
(Dangour et al., 2001). Such a curvilinear 
relationship was not found among the US 
population, although Hb concentration values 
did rise slightly among elderly women, 
probably as a result of the onset of 
menopause (Yip, 1988). With increasing age, 
urban girls who had attained menarche 
showed an increase in the prevalence of 
anemia (Vasanthi et al., 1994). Among non 
pregnant-non lactating 15-49 years old 
women living in East Azarbaijan (Iran) means 
of Hb and Hematocrit (Hct) were significantly 
different between BMI quartiles and only Hct 
was significantly different between weight 
quartiles (Paknahad et al., 2008). Among the 
Indian women, increase of 1 cm height was 
found to be associated with decreased risk of 
anemia (Subramanian et al., 2009). 

    Studies involving the Hb status among 
women in West Bengal are also handful. A 
micro level study (Ghosh and Bharati, 2003) 
among Munda (a tribe) and Poundrakshatriya 
(Pod) (caste) women indicate a very high 
percentage of anemia in both the ethnic 
groups and 100 percent anaemia was 
observed among the Munda. Mean 
hemoglobin level was higher among the 
women of both the ethnic groups, consuming 
calorie, protein, iron and folic acid, above the 
recommended value. However, women below 
the age of 30 years were found to be more 
anaemic, as in the present study. 
Haemoglobin level of both ethnic groups was 
found to increase with increase in Body Mass 
Index. Low socioeconomic condition, very low 
literacy rates, poverty and higher live births 
were associated with anemia in Munda 

women. In a nationally representative cohort 
of non-pregnant women in India, women aged 
less than 25 years were most affected by 
anemia. Higher socioeconomic status 
including education and standard of living had 
positive association with Hb level. The 
severity of anemia was higher among 
pregnant women (Bharati et al., 2008). 
According to the National Family Health 
Survey II, 2002-04, education and standard of 
living had positive effect on Hb level among 
adolescent girls in India (Bharati et al., 2009). 
In our present study also, the women 
belonged to the low socio-economic status 
and the youngest age group was also highly 
affected. 
    Studies provided evidence of reduced 
physical activity, work capacity and 
productivity in individuals with low BMI level 
(Satyanarayan et al., 1989; Latham, 1989). On 
the other hand, anaemia leads to impaired 
muscle strength, weakness, low physical 
activity, diminished physical and mental 
capacity, higher morbidity (Brabin et al., 2001, 
Penninx et al., 2004). Maternal anaemia was 
shown to produce higher risk of irreversible 
brain damage, lower school achievement, 
reduced physical and exercise tolerance and 
poor immune response in children (Agarwal et 
al., 1987). On the other hand, anaemia in 
childbearing women had increased risk of 
maternal morbidity and mortality, perinatal 
and neonatal mortality, iron deficiency in 
newborn, premature delivery and low birth 
weight. With this background realities, the 
results of this present study also indicated 
that even in the peri-urban areas near a 
metropolitan city like Kolkata, the women 
were significantly predisposed to negative 
health situations in relation to iron deficiency 
anaemia and chronic energy deficiency. 
Therefore, organized efforts should 
immediately be taken to effectively manage 
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such public health hazard to avoid long term 
negative impact on the next generation.   
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