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Background: Anemia is a global health challenge, and India is no exception. Large number of
studies including NFHS-4 has quantified the prevalence of anemia among children, adolescents,
women in reproductive age group, pregnant & lactating mothers and men in age groups below 50
years. However, there is lack of community-based studies among elderly population in India.
Objectives: To detect the prevalence of anemia among elderly, and identify socio-demographic and
life style factors associated with the disease. Methods: This study was conducted in 11 villages in
the jurisdiction of Rural Health Training Centre of a medical college in Nalgonda district of Telangana
State. 331 individuals above the age of 50 years of either sex and permanent residents of the
villages were included in the study. Haemoglobin levels were detected by Sahli technique. Results:
The study revealed that 27.8% (95% CI 23.2-32.8%) of study population was anemic. The
prevalence of anemia was significantly higher among females than males. The study showed that
prevalence of anemia was associated with advancing age, non-use of footwear, excessive alcohol
consumption and history of chronic blood loss. Conclusion: The study indentifies that anemia is a
significant public health problem among elderly. The authors recommend that prevalence of anemia
among elderly (≥50 years) should be included in future National Family Health Surveys to quantify
its prevalence in this demographic group that is progressively increasing in size due to rising
longevity.
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Introduction
Anemia is defined as a condition in which the
number of red blood cells, and consequently their
oxygen-carrying capacity is insufficient to meet the
body’s physiological needs. Specific physiological
needs of an individual vary with age, gender,
altitude, smoking behaviour, and pregnancy. Iron
deficiency is the most common cause of anemia
globally, but other nutritional deficiencies (folate,
Vitamin B12, and Vitamin A), acute and chronic
inflammation, parasitic infections, inherited and
acquired disorders of haemoglobin synthesis, RBC’s
production or RBC’s survival, can all cause anemia
[1].

Although clinical evaluation of anemia requires
multiple laboratory tests to diagnose the severity,
type and cause of anemia, haemoglobin
concentration is a reliable indicator of anemia at the
population level [2]. Anemia is an important public
health problem globally. World Health Organization
(WHO) estimates that 1.62 billion people globally
(95% CI 1.50-1.74 billion) which correspond to
24.8% of the world population are affected with
anemia [3].

The public health significance of anemia among
populations in India needs no reiteration. NFHS-4
(2015-16) for the State of Telangana reports that
51.6% of children aged 6-59 months, 55% of
women in reproductive age group (15-49 years) and
10.2% of men in most productive years of age (15-
49 years) are anemic [4].

In view of significant health implications of anemia
especially on maternal and children’s health, as well
as huge social and economic loss, the government
of India has initiated programmes to decrease the
burden of anemia among children, adolescent girls,
non-pregnant women in reproductive age group and
pregnant and lactating women through direct as
well as indirect interventions [5-7].

Indeed, anemia is an important public health
challenge among elderly also, both in developed and
developing world. Anemia in older individuals is
associated with a wide range of complications,
including increased risk of mortality, cardiovascular
disease, cognitive dysfunction, reduced bone
density and longer periods of hospitalization for
elective procedures and co-morbid conditions [8].
However, there is relatively lack of interest in
identifying the burden of the disease among elderly
in India.

This may be due to belief that anemia is an
insignificant health issue in this group as the
prevalence may be low in males, and cessation of
menstruation in females would compensate for
inadequate bio-availability of micronutrients. This
misconception reflects as conspicuous lack of
studies regarding prevalence of anemia among
senior citizens in India. A database published by
WHO regarding studies on prevalence of anemia
compiled more than 100 studies conducted in India
from 1958 to 2003 [9].

The perusal of the database reveals that only three
studies included individuals at the age of 50 years
or above. Similarly National Family Health Survey-4
[4] has studied the anemia up to the age of 50 in
females and males. The present study was
undertaken to study the prevalence of anemia
among elderly (aged 50 and above) residing in
villages in the jurisdiction of Rural Health Training
Centre (RHTC) of a medical college in rural
Nalgonda (Telangana) and identify social and
behavioral associates of the disease.

Materials and Method
A cross sectional analytical study was conducted in
Nalgonda district of Telangana during May to August
2016. A pilot study was conducted to refine the
study instrument and standardize laboratory
procedures. A sample size of 300 was calculated
based on WHO estimates on prevalence of anemia
at 25%, level of significance 5% and allowable error
of 20% of the anticipated prevalence.

The sampling units (households with individuals
aged 50 years or more) in all 11 villages in the
jurisdiction of RHTC were identified from family-
folders maintained at the RHTC. Three hundred
households with at least one individual qualifying for
inclusion i.e. aged 50 years or more and of either
sex were selected by random sampling. In case of
presence of more than one individual in the selected
household, all elderly meeting inclusion criteria were
enrolled in the study.

Elderly not willing to join the study, or unavailable
during the day of the visit were excluded. This
sampling procedure led to inclusion of 331
individuals in the study. Haemoglobin estimation
was done by Sahli technique by qualified laboratory
technicians at places of residence. WHO
recommended levels for diagnosis and classification
of anemia [1] were used to classify the cases as
mild, moderate and severe anemia.
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Data was compiled on Windows excel sheet and
analyzed using statistical software Open Epi ver
3.01. Ethical clearance from the Institutional Ethics
Committee and informed consent from all
participants were obtained. Individuals diagnosed as
anemic were provided treatment at the RHTC and
referral services at the medical college.

Results
A total of 331 individuals aged 50 years and above
of both sexes (160 males: 171 Females) were
included in the study.

The study revealed that 92 (27.79%) individuals
were anemic, based on definition of anemia by WHO
i.e. less than 12 gms/ 100 ml in females, and less
than 13 gms/ 100 ml in males. Prevalence of
anemia in study population as per various socio-
demographic factors is presented in Table 1.

The prevalence of anemia showed a statistically
significant rising trend with advancing age (Fig 1).
The table also reveals that the anemia was more
prevalent among females (30.26%) than among
males (22.45%), and the difference was statistically
significant. Other socio-demographic variables i.e.
religion, type of family and education were found to
be not associated with the prevalence of anemia.

*Rows combined for Chi-square test, #statistically
significant

Fig-1: Rising prevalence of anemia with
advancing age

Association of anemia with behavioural and life-style
factors is depicted in Table 2. As evident from the
table, type of diet (vegetarian/ non-vegetarian) was
not associated with anemia. Smokers showed a
lower prevalence of anemia than non-smokers,
although the difference was statistically
insignificant.

About 30% of elderly were not wearing their
footwear during outdoor activities, and this
behaviour was associated with significantly higher
prevalence of anemia (p< 0.05). Similarly, elderly
who were drinking alcohol higher than safe limits
(for survey identified as > 360 ml i.e.

 

Table 1: Distribution of Anemia based on Socio-demographic Factor
Characteristics/Fac

tor

Variable Number Anemic n =

92(%)

Number Non-anemic n= 239

(%)

Tota

l

P value (Chi square test) (Crude OR for

advancing age)

Age 50-59 40(22.3) 139 (77.7) 179  

0.04#

1.0

60-69 29 (29.9) 68 (70.1) 97 1.48

70-79 15 (41.7) 21(58.3) 36 2.48

80 + 8 (42.1) 11(57.9) 19 2.53

Sex Male 35 (21.9) 125(78.1) 160 0.02#

Female 57 (33.3) 114(66.7) 171

Type of Family Joint 44 (23.5) 126(76.5) 170 0.65

Nuclear 48 (28.1) 123(71.9) 171

Religion Hindu 83 (28.0) 213(72.0) 296 0.77

Muslim* 6 (27.3) 16(72.7) 22

Christian* 3 (23.1) 10(76.9) 13

Education Illiterate 46 (27.4) 122(72.6) 168  

 

 

0.98

Literate 23 (28.7) 57(71.3) 80

Primary 11(26.2) 31(73.8) 42

Middle* 7 (30.4) 16(69.6) 23

Secondary* 3 (27.3) 8(72.7) 11

Degree &

above*

2 (28.6) 5(71.4) 7
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Half a bottle/week) during last one month had a
significantly higher prevalence of anemia as
compared to those who were either non-drinkers or
drinking within safe limits.

The study also revealed that elderly with history of
chronic blood loss had a significantly higher
prevalence of anemia.

* Rows combined for Chi-square test, # statistically
significant

One of the objectives of the study was to study the
hypothesis that presence of social security in old
age is associated with positive health. To study the
concept of social security two variables were
included (i) economic security defined as a
reasonable income (arbitrary taken as Rs 500/- or
more pm) directly available to the individual or
his/her spouse (for e.g. from pension, old age
pension, still earning, or money received by the
elderly from his/her children) (b) psychological
security defined as an individual living with his/her
spouse. The results are shown in Figure 2.

Fig-2: Association of Anemia with Economic
and Psychological Security (p < 0.05 for both
variables)

The analysis of the data revealed that presence of
economic and psychological securities were
independently associated with absence of anemia
(p< 0.05).

Discussion
The study revealed that anemia is a significant
public health challenge among elderly with
prevalence rate of 27.79% (95% CI 23.17-32.81%).
The prevalence rates among females were 33.3%,
while males had a prevalence rate of 21.9%. WHO
estimates that 23.9% (95% CI 22.9-26.7%) of
elderly are anemic globally [3]. The prevalence
rates estimated by this study are higher than the
prevalence rates of 24.86% and 14.29% among
females and males, respectively reported by
Longitudinal Aging Study in India [10].

The present study revealed that the prevalence of
anemia increased with the advancing years (Fig 1).
This finding is consistent with a study conducted in
US that also reported that prevalence of anemia
increased as a function of age after 5th decade of
life in both men and women [11]. The finding of this
study that the prevalence of anemia was lower
among smokers than non-smokers is consistent
with results of a study by Nordenberg et al [12].

This paradoxical phenomenon is probably because
the red blood cell production gets stimulated by

 

Table 2: Distribution of Anemia based on Behavioural and Life Style-related Factor
Characteristics/Factor Variable Number Anemic

n= 92 (%)

Number Non-anemic

n= 239 (%)

Total P value (Chi

square test)

Type of Diet Vegetarian 24 (29.3) 58(70.7) 82 0.73

Non-vegetarian 68 (27.3) 181(72.7) 249

Current Smokers Yes 12 (23.5) 39(76.5) 51 0.54

No 80 (28.6) 200(71.4) 280

Use of footwear outdoors Regular 57 (24.5) 176(75.5) 233 0.04#

Irregular 35 (35.7) 63(64.3) 98

Alcohol Nil* 35(24.3) 109(75.7) 144  

 

0.003#

≤ Average of 2 units/day

during last 1 month*

32(24.6) 98(75.4) 130

≥ Average of 2 units/day

during last 1 month

25(43.9) 32(56.1) 57

History suggestive of Chronic blood loss

(bleeding PV or PR, malena

Present 27(60.0) 18(40.0) 45 <0.001#

Absent 65(22.7) 221(77.3) 286
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Chronic exposure to carbon monoxide from cigarette
smoke [13]. However, in this study confounding (as
almost all smokers were males who have a
significantly lower prevalence of anemia) may have
also played a part. Significantly higher prevalence
rates among those not using footwear is likely to be
due to hookworm infestations.

Chronic loss of blood (bleeding per rectum or per
vaginum) is an important cause of anemia in all age
groups. In elderly this symptom deserves detail
investigations to rule out neoplastic conditions. Fig 3
projects that that social security (both financial and
psychological) as an associate of anemia. This
aspect has not been studied earlier, and deserves
validation from future studies before it can be
labeled as ‘causal’. Anemia among elderly is not only
a game of numbers.

Studies in India and abroad have highlighted that
anemia among elderly is caused by multiple
causative factors [14, 15]. A hospital based study
[16] on anemia in India has identified nutritional
deficiency (30%), renal failure (22%), chronic blood
loss (31%) and underlying malignancies (14%) as
important causes of anemia in elderly. Due to
resource constraints this study was not planned for
identification of type and causation of anemia.

Conclusion
As highlighted earlier, there is a lack of community
based studies on prevalence of anemia among
elderly in India. The study reveals that anemia
among elderly is an important public health problem
in India.

This challenge will obviously gain more significance
in coming decades because demographic transition
will increase absolute numbers and relative
proportion of elderly. The authors recommend that
anemia among elderly should be studied through
larger studies including NFHS, so that the public
health importance of the disease can be quantified
in this demographic group at regional and national
levels.

This will provide baseline data for planning
intervention strategies to improve quality of life of
our senior citizens. The Nation must ensure that its
citizens, not only live longer, but enjoy a quality of
life that they deserve. We feel that adding life to
years is even more important than adding years to
life.
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