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Background and Objective: Ageing is described as the process that reduces the number of healthy cells in the
body; therefore, the body loses its ability to respond to a challenge to maintain homeostasis. Physiological
changes occur with ageing in all organ systems. Ageing is among the greatest known risk factors for most
human diseases. Ageing is heterogeneous and varies widely in different individuals. Our aim was to know the
effect of ageing on various haematological parameters and to understand the cellular and molecular basis of
age related changes. Methods: The study was conducted after the permission of Institutional Human Ethics
Committee. It included 50 subjects of different ages from 20 years and above. Subjects were divided in five
groups depending on their age. (1) 20-29 yrs (2) 30-39 yrs (3) 40-49 yrs (4) 50-59 yrs (5) = 60 yrs. 10 subjects
were included in each group.. The subjects who suffered any diseases were excluded. HB concentration and
RBC count were compared between all groups. Results: We observed statistically significant difference in Hb
concentration and RBC count in all groups. Haemoglobin concentration and red blood cell count significantly
lower in > 60 year age group compared to other group. Conclusion: Poor nutrition resulting in vitamin B12 and
folic acid deficiency in old age might be the cause of early haematological changes and early ageing. Awareness
about balanced diet probably slows the ageing processes.
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Introduction: lower haemoglobin levels and morbidity and/or
Ageing is described as the process that reduces the mortality.’

number of healthy cells in the body; therefore, the Just as the immune system develops and matures
body loses its ability to respond to a challenge to with age, various haematological parameters have
maintain homeostasis. Physiological changes occur also been shown to change and develop with age
with ageing in all organ systems. Ageing is among although other factors such as genetics, sex,
the greatest known risk factors for most human altitude, and life style may affect this process. Most
diseases.” Of the roughly 150,000 people who die of these factors vary depending on the population
each day across the globe, about two thirds die and geographical area studied. Reference values
from age-related causes. Ageing is not pathology; it that have been validated for one country or age
is a fact of life. group cannot be assumed for application in
Since ageing is a process that results from the populations from other countries.” The full blood
accumulation of somatic damage, which increases count is one of the most common investigations
the risk of mortality, there is a profound desire to patients undergo, and has been available since the
assess the risk of mortality on the basis of 1960s. In adults, reference ranges are the same for
laboratory parameters. “For many years, all ages despite evidence that erythrocyte count
particularly in view of the increasingly ageing and haemoglobin concentration start to decline in
population in the Western world, haematologists men around 40 vyears of age; age-associated
have had a profound interest in researching the changes in women are less marked .’

the pathophysiology and clinical relevance of It is possible that haematological profiles and their
anaemia in association with ageing. Despite the underlying factor structure may differ in younger
fact that numerous studies show a link between versus older populations: age-related changes in

both haemoglobin concentration and platelet
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count are recognized &7 Ageing is heterogeneous
and varies widely in different individuals. Our aim
was to know the effect of ageing on Hb
concentration and RBC count and to understand
the cellular and molecular basis of age related
changes.

Material and Methods:

The study was conducted after the permission of
Institutional Human Ethics Committee. It included
50 healthy subjects of different ages from 20 years
and above. Subjects were divided in five groups
depending on their age. (1) 20-29 yrs (2) 30-39 yrs
(3) 40-49 yrs (4) 50-59 yrs (5) = 60 yrs. 10 subjects
were included in each group. They were all healthy,
asymptomatic, non obese, non smoker males with
moderate built and non sedentary, moderately
active life style. Method: Informed written consent
was taken from each subject. Five millilitres of
venous blood was withdrawn with minimum stasis
into a clean disposable syringe 5 ml. The blood
samples were stored in EDTA bulb. Hb
concentration and RBC count were done using CBC
Automatic Analyzer in pathology laboratory.
Statistical Analysis: Anova test was used to
comparison of all groups. P value less than 0.05
was considered as significant

Result: 50 healthy male were participated in this
study. Subjects were divided in five groups
depending on their age. (1) 20-29 yrs (2) 30-39 yrs
(3) 40-49 yrs (4) 50-59 yrs (5) = 60 yrs. Hb
concentration and RBC count were compared in all
groups. There were insignificant difference in
height and weight in all groups (Table-1). We
observed statistically significantly difference of Hb
concentration and RBC count in all groups.
Haemoglobin concentration and red blood cell
count significantly lower in > 60 year age group
compared to other group. (Table-2)

Table 1: Mean values for age, height, weight in
different age groups

260 66.1+1.02 165.3+2.003 | 62+7.60
Mean 44.3+15.23 | 167.8616.54 | 60.96+8.30
and SD

of all

groups

p-value | p value | 0.2814 0.275

<0.05

Table 2: Hb concentration and RBC count in
Different age groups

Age groups | Hb concentration | RBC count
(in year)

20-29 14.8+1.17 5.03+0.46
30-39 13.51+0.97 4.98+0.83
40-49 13.8+1.31 4.84+0.71
50-59 13.46+0.89 4.78+0.41
>60 12.65+0.70 4.24+0.46
Mean and | 13.5£1.09 4.78+0.64
SD of all

groups

p-value 0.041 0.0316

Age Age( in | Height (cm) | Weight( Kg)
groups | year)

(in

year)

20-29 23.4+1.58 169.9+7.14 57.1+9.37
30-39 34.7+2.11 165.416.77 58.9+7.14
40-49 43.8+3.11 169.8+7.92 62.1+7.62
50-59 53.8+3.11 168.8+6.70 64.7+8.98

(* Non significant p value >0.05)

Discussion: We observed statistically significantly
Hb concentration and RBC count in all groups.
Haemoglobin concentration and red blood cell
count significantly lower in > 60 year age group
compared to other group. According to different
studies®***! the haemoglobin concentration, red
blood cell count and haematocrit value began to
decrease in men in their sixth decade and in
women in their seventh decade and the change
was more prominent with advancing age,
especially in men.

Vellar OD et al”® observed decrease in
haemoglobin, haematocrit, MCHC values and
reticulocyte count in old men and women. Van
Oosterhout EC et al”® reported the significant
decrease in haemoglobin valves (7.4-10.5 mmol/l)
and erythrocyte counts (3.8-5.5 x 1012/1). Ohhara Y
et al'* assessed haematological parameters in the
elderly and reported that red blood cell count
(RBC), haemoglobin level (Hb), haematocrit value
(Hct) showed a significant decrease in the older
group. Suwannuruks R et alreported advancing
age is associated with the decline of haemoglobin,
red blood cell count, haematocrit and other
parameters. Blain H et al*®reported red blood cell
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count, haemoglobin concentration and
haematocrit for the healthy aged showed the
tendency of decreasing with ageing. Takubo T et
al”’observed red blood cell count, Hb
concentration and haematocrit for the healthy
aged showed the tendency of moderate decreasing
with ageing. These phenomena become more
obvious by dividing the healthy aged into three
groups 65-74 years, 75-84 years and over 85 years.
Dr Preeti Jain et al® studied in 30 cases of young
adult subjects as a control group and 30 cases of
elderly subjects as a experimental group. The mean
age (in years) of young adult subjects was 35.83 *
8.90 and for elderly subjects was 72.13 + 7.25. The
mean Hb concentration in young adult subjects
was 13.73 1+ 1.45 gm % while in elderly subjects it
was 12.27 + 1.68 gm %. The Hb concentration
decrease with age remarkably after 5th decade.
This significantly decreases in 9 th decades. Mean
TRBC count in young adults and elderly was 4.80 +
0.40 million / mm3 of blood and 4.44 + 0.82 million
/ mm3 of blood respectively. In our study, there is
reduction in TRBC count with age. It is remarkable
in 9th decade. The reduction from its values in
young adult group.Padaliya et al*® observed that
Haemoglobin, RBC count and Packed cell volume
(PCV) among males in all age groups was found to
be statistically significant (p < 0.05). The difference
among males was highly significant in fifth
decades.

"Genetic damage (particularly gene loss) is almost
certainly a (or probably the) central cause of
ageing. Hb values are affected by age, sex,
pregnancy, disease & altitude. It has been
suggested that Hb undergoes specific changes with
age the alterations occur in content, structure and
function of Hb within the ageing
erythrocyte.””*"*** Anaemia is common in the
elderly and its prevalence increases with age. The
increased incidence of anaemia with ageing has led
to speculation that lower Hb levels may be a
normal consequence of ageing. The most common
causes of anaemia in the elderly are chronic
disease and iron deficiency. The changes
characteristic of the ageing erythrocyte involve a
diminished cell size and increased cell density.
Total red cell mass shows a significant diminution
in elderly.

Conclusion:

The study was aimed to evaluate haematological
parameters like Hb, RBC count in all groups to
assess effect of ageing. In present study, the
overall assessment shows that a significant
decrease in Hb concentration and RBC count in old
age. This study of blood and blood cells
(haematological parameters) is the object of
continuing intensive research of hematopoietic
system to the functional integrity in ageing. Poor
nutrition resulting in vitamin B12 and folic acid
deficiency in old age might be the cause of early
haematological changes and early ageing.
Awareness about balanced diet probably slows the
ageing processes. Further in depth studies with
more sample size may provide a concrete point
about it
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