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ABSTRACT

Background: This study aimed to assess the basic red blood cell variables and hematological indices in Young
Female population of Dehradun region. Methods: In this cross-sectional study, blood samples of 30 female
volunteers studying in Dolphin Institute, Dehradun were collected from May to August, 2022. Capillary blood
samples were drawn and following hematologic parameters were measured: the red blood cell count (RBC),
hemoglobin concentration (Hb), hematocrit level (Hct) and hematological indexes: mean corpuscular volume
(MCV), mean hemoglobin concentration (MCH) and mean corpuscular hemoglobin concentration (MCHC).
Results and Conclusion: All the Hematological parameters of young female students is found to be within the
reference range of Indian healthy population and none of the parameter was too high or too low. Thus, as per our
study the young female students were having normal hematological profile. The main Drawback of the study was
that sample size was low and larger sample size is required in order tofind out the reference range in the above

region.

KEYWORDS: Red blood cells, Hemoglobin, Haematological indices, Anemia.

INTRODUCTION

Having excellent knowledge of the referent values of red
blood cells (RBCs) variables with children and
adolescents is profoundly important for proper
interpretation of the results of complete blood count.
Reference values for RBCs variables are lower with
children in comparison with the adults.™ Several studies
which investigated hematologic parameters have been
done in different populations, racial, ethnic and gender
subgroups, even in different seasons.”® In most of these
studies, age, ethnic and sex differences were significant
and therefore it was stressed the need for establishing
normal reference values for different populations.

RBC variables are fairly stable through adult life, but
significant differences exist in the pediatric population.
The new born infant, older child, and adult show
profound differences.®! Because hemoglobin level and
red cell indices vary with age, it is crucial to take as
reference standards that change in each period of life,
from fetal life to adolescence. Adult value will be
reached gradually during the second part of childhood,
around 15 yr of age.[”? To ensure that interpretation of
hematology results in children are appropriate, the
laboratory has to have established age-specific reference
ranges.®
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The sex differences in hemoglobin level in adults are
well documented, and the underlying mechanisms are
probably a direct effect of sex hormones, both estrogen
and androgens on erythropoiesis.” “In pre-pubertal
humans no major differences can be found between the
sexes in red blood cell count or hemoglobin and serum
ferritin concentrations”.'™”  “The  difference  in
hematological variables between sexes emerges after
onset of menstruations and persistent until 10 yr after the
menopause”.*”) Menstruation and nutritional intake are
principal reasons for lower values of hemoglobin and
iron of women regarding men.™!

The total amount of hemoglobin increases more in boys
than in the girls in the period of puberty.' Among
children 6-14 yr old the values increased from about 12
to about 14 gr per 100 ml of blood. In girls between 14
and 20 yr of age, the hemoglobin values decreased
slightly, reaching 13gr/100ml. In boys of corresponding
ages, there was an increase to about 15gr/100ml. In both
sexes, these values were attained at about 20 yr of age
and remained characteristic of the third decade of life.l**!

The aim of this paper was to determine the values of

RBC variables in female young population studying in
Dehradun region.
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PATIENTS AND METHODS

Study population

In this cross-sectional study, blood samples of 30 female
volunteers studying in Dolphin Institute, Dehradun were
collected from May to August, 2022. This project was
approved by the Ethics Committee of Dolphin Institute
and signed informed consent was gathered from all
patients before study initiation.

Enrollment to the survey was according to willingness of
the participants and their good health condition (based on
past medical history, physical examination taken by a
single physician and laboratory findings including
human immunodeficiency virus antibody (anti-HIV),
Hepatitis B surface antigen (HBsAg), hepatitis C
antibody (anti-HCV) and syphilis serology). Participants
with evidence of fever, history of drug abuse, alcohol

European Journal of Biomedical and Pharmaceutical Sciences

consumption, drug and food hypersensitivity, smoking
and chronic diseases such as diabetes mellitus, were
excluded from the study.

Then, blood sample was collected. Complete blood cell
(CBC) count and differential was performed using an
automated hematology analyzer (Sysmex K-1000
Corporation, France). All instruments were operated and
quality controlled according to the manufacturers’
instructions and standard quality control protocols. The
hematological values including hemoglobin, platelet
count, WBC count and differential were analyzed.

RESULT AND DISCUSSION

In a study conducted at Dolphin Institute on 30 young
female students of DIBNS Dehradun. The
Anthropometric data is given in the table below.

Table 1.
PARAMETER AVERAGE MAXIMUM MINIMUM
WEIGHT(kg) 49.6 65 39
HEIGHT(ft) 5 577 4711
BMI 20.49 26.2 16

All were non-smokers and non-drinkers and had no
tobacco chewing habit the total number of patients were
thirty (30). The average weight is 49.63kg. Maximum
weight is 65kg and minimumis 39kg. The total number
of patients were thirty (30). The average Height is SFeet.
Maximum weight is 5°7Feet and minimum is 4’11feet.

The average BMI is 20.49(Healthy weight). Maximum
BMI is 26.2 and minimum is 16.

The mean and reference intervals of various
Hematological parameters of Dehradun females ofage
group (20-30) are given in table below.

Table 2.
parameter average minimum maximum normal range
HAEMOGLOBIN (gm/dl) 11.81 9.7 13.6 12-15 gm/dI
TOTAL R.B.C. COUNT 429 3.15 438 3.5-5.5million/cumm
(million/cumm)
MCV (FI) 86.5 68.07 104.76 76-96 fl
MHC (pg) 27.76 19.31 35.24 27-32 pg
MCHC(g/dl) 32 28.37 33.68 30.5-34.5¢/dl

HAEMOGLOBIN

Total number of blood samples were thirty (30), out of

them there are 14 samples which are below the normal

range and remaining samples are normal, there is no

sample which is above the normalrange. The low level of

haemoglobin maybe sign of several conditions, including

Anemia and Thalassemia, lron deficiency due to low

iron intake, Chronic kidney diseases, Cirrhosis,

Hypothyroidism, Ulcers, etc.
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Graph 1.

The graph showing maximum, minimum and average values of haemoglobin in our study is givenbelow.
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In our study the average value of haemoglobin for the
thirty (30) blood sample is 11.81gm/dl, maximum value
is 13.6gm/dl and minimum value is 9.7gm/dl. The survey
done on Kashmiri females of Dolphin Institute of
Biomedical and Natural Sciences Dehradun the average
haemoglobin of Kashmiri female was 11.4 gm/dl,
maximum value was 13.1gm/dl and minimum were
8.3gm/dl.* The study done on north east male was
found in the range 0f14.99 gm/dl and in case of female
the value is in the range of 12.77gm/dl. The maximum
value of Hemoglobin found in male and female is
16.9gm/dl and 16.5gm/dl and the minimum value is
12.9gm/dl and gm/ respectively.”® The value of
Hemoglobin in the study done in India on the people
belonging to the age group of below 40 years was found
to be in the range of (12.6-17.1gm/dl) in males and (9.6-
14.3gm/dl) in females. In the same study, the values of

Graph 2.
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Hemoglobin found in different regions were found to be
in range of 11.9-16.6gm/dl (male), 9.9- 14.2gm/dI
(female) in Ahmadabad, 12.4-17gm/dl (male) and 10.4-
14.6gm/dl (female) in Delhi, 13-17.2gm/dl(male) and
10.3-14.8gm/dl (Female) in Hyderabad, 11.5-16.8gm/dl
(male) and 9.4- 14gm/dI(female) in Chennai.*® Where as
in another study done at China the values of Hemoglobin
were found to be in range of 13.1-17.2 gm/dl (male) and
11.3- 15.1gm/dl (female)."®! In another study done at
Iran on the people belonging to age group between 18-25,
the value of hemoglobin is in the range of 15.5gm/dl
(15.4-15.6).1* The average of haemoglobin in Dehradun
females is found lower than in North East Females.
Kashmiri females average haemoglobin is lowest. The
value in our study is found in between the range as given
in the Indian study.

The graphs obtained by comparing the Mean value of Haemoglobin in young females of DIBNS with North East and

Kashmiri female population are given above.

HAEMOGLOBIN (GM/DL

13
125

1= 11.81
11.5

11

pRER=
FEMALE STUDENTS OF DIBM S

www.ejbpscom | Vol 9, Issue 11, 2022. |

1277

11.4

d

FASHMIRI FEMALE AWERAGE MORTH EAST FEMALE AWERAGE

1SO 9001:2015 Certified Journal | 246




Awasthi et al.

Total R.B.C. count

Total numbers of blood samples were thirty (30), out of
them there is 1 sample 3.15million/cummwhich is below
the normal range and remaining samples are normal,
there is no sample which is above the normal range.

Graph 3
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The low level of R.B.C. count indicates Anemia, low iron
levels in blood, chronic kidney diseases, cirrhasis, certain
medications such as antiretroviral drugs for HIV
infection and chemotherapy drugs. A high level of
R.B.C. count can be sign of dehydration and heart
diseases.

The graph showing maximum, minimum and average values of R.B.C. in our study is given below.

TOTAL R.B.C. COUNT
(MILLION/CUMM)

AWERAGE

In our study the average value of Total R.B.C. Count for
the thirty (30) blood sample is 4.29million/cumm,
maximum value is 5.23million/cumm and minimum
value is 3.15million/cumm.

The survey done on Kashmiri females of Dolphin
Institute of Biomedical and Natural Sciences Dehradun
value of RBC in case of Kashmiri female the value is in
the range of 4.4 million/cumm. The maximum value of
RBC found in Kashmiri female is 5.09 million/cumm
and the minimum value is 3.55million/cumm. The
study done on north east female the mean value of RBC
in case of female the value is in the range of 4.52
million/cumm. The maximum value of RBC found in our
study in female is 5.93 million/cumm and the minimum
value is 3.81million/cumm."® The value of RBC in the
study done in India on the people belonging to the age
group of below 40 years was found to be in the range of
(4.5- 6.0million/cumm) in males and (3.5-5.3) in
females. In the same study, the values of RBC found in
different regions were found to be in range of 4.0-5.9
(male) and 3.7-5.2(female) in Ahmadabad,4.0-6.0 in both
male and female in Hyderabad and 3.9-6.0(male) and
3.5-5.1(female) in Chennai.l® Where as in another study
done at South Africa the value of RBCwere found to be in
range of 4.49-5.90 in male and 3.85-5.25 in female in
Maseru Lesotho, 4.43-6.03 in males and 4.07-5.13 in
female in Witwatersrand and 3.2-5.8 in male and 3.0-5.3
in female in Cape peninsula(Denise Lewrie, et
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al;2009).The value of RBC’s were lower in Dehradun
females as with reference to North East and Kashmiri
females. The value of RBC in our study is found in
between the range as given in the Indian study.
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Graph 4.
The graphs obtained by comparing the Mean value of R.B.C. Count in young females of DIBNS with North East and
Kashmiri female population are given below.
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Packed Cell Volume

Total number of blood samples were thirty (30), out of
them there are 10 samples which is below the normal
range and remaining 20 samples are in normal.

Graph 4.
The graph showing maximum, minimum and average values of P.C.V. in our study is given bellows.

P.C.V.(%)

45

40

35

30

25

20

15

10

(]

AVERAGE MAXIMUM MINIMUM

In our study the average value of P.C.V. for the thirty Kashmiri females of Dolphin Institute of Biomedical and
(30) blood sample is 36.86%, maximum value is 41% Natural Sciences Dehradun the average value in case of
and minimum value is 31.6%.%. The survey done on Kashmiri female is in the range of 35.43%. The
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maximum value of PCV found in female is 38.7% and
the minimum value is 27.2%."4 Another study done on
North East students the mean value of PCV in case of
male is found in the range of 43.32% and in case of
female the value is inthe range of 37.96%. The maximum
value of PCV found in our study in male and female is
45.8%and 47.60% and the minimum value is 36.4% and
34.00% respectively.'™ The value of PCV in the study
done in India on the people belonging to the age group of
below 40 years was found to be in the range of (37-51) in
males and (30-43) in females. In the same study , the
values of PCV found in different regions were found to
be in range of 37-49 (male) 32-44 (female) in
Ahmadabad, 37-49 (male) and 31-42 (female) in Delhi,

Graph 5.
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39-52 (male) and 31-45 (female) in Hyderabad 35-49
(male) and 30-43 (female) in Chennai
(ShrilekhaSairam, et al;2013).Where as in another
study done at South Africa the value of PCV were found
to be in range of 0.41-0.52 in male and 0.35-0.47 in
female in Maseru Lesotho, 0.39-0.51 in males and 0.36-
0.45in female in Witwatersrand and 0.31-0.525 in male
and 0.273-0.472 in female in Cape peninsula (Denise
Lewrie, et al;2009). The value of PCV in Dehradun
Females was higher than Kashmiri females but lower
with reference to North East female. The value of PCV
in our study is found inbetween the range as given in the
Indian study.

The graphs obtained by comparing the Mean value of P.C.V. in young females of DIBNS with North East and

Kashmiri female population are given below.
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MCYV (Mean Corpuscular Volume)

Total number of blood samples were thirty (30), out of
them there is 1sample 68.07fl which is below the normal
range and 1 sample 104.76fl which is above the normal
range, remaining 28 samples are in normal range (76-
96fl).
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Graph 6.

The graph showing maximum, minimum and average values of M.C.V. in our study is given below.
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In our study the average value of MCV for the thirty (30)
blood sample is 86.52fl, maximum valueis 104.76fl and
minimum value is 68.07fl. %. The survey done on
Kashmiri females of Dolphin Institute of Biomedical and
Natural Sciences Dehradun in case of female the value is
in the range of 78.05fl. The maximum value of MCV
found in female is 90.8fl and the minimum value is
70.82f1. Another study done on North East students the
mean value of MCV in case of male was found in the
range of 83.053fl and in case of female the value is in the
range of 83.38fl. The maximum value of MCV found in
our study in male and female is 92.09fl and 92.76fland

Graph 7.
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the minimum value is 71.43fl and 79.41fl respectively.™™

The value of MCV in the study done in different regions
of India on people belonging to age group less than 40
years were found to be in range of 78-79 in male and 70-
96 in female.™® Where as in another study done at South
Africa the value of MCV were found to be in rangeof 81-
99 in male in Maseru Lesotho, 77-94 in male in
Witwatersrand and 82-110.4 in male and 76.2-106.7 in
female in Cape peninsula.™ The value of MCV were
higher in Dehradun females with reference to Kashmiri
and North East. The value of MCV in ourstudy is found
in between the range as given in the Indian study.

The graphs obtained by comparing the Mean value of MCV in young females of DIBNS with North East and Kashmiri

female population are given below.
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MCH (Mean Corpuscular Haemoglobin)

Total number of blood samples were thirty (30), out of
them there are 11 samples which is below the normal
range and remaining 19 samples are in normal.

Graph 8.

The graph showing maximum, minimum and average values of M.C.V. in our study is given below.
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In our study the average value of MHC for the thirty (30)
blood sample is27.76pg, maximum value is 35.24pg and
minimum value is 28.37pg. %. The survey done on
Kashmiri females of Dolphin Institute of Biomedical and
Natural Sciences Dehradun the average value in case of
Kashmiri female is in the range of 26. 5pg.The maximum
value of MCH found in female is 30.53 pg and the
minimum value is 21.99 pg." Another study done on
North East students the mean value of MCH in case of
male was found in the range of 28.87 pg and in case of
female the value is in the range of 28.42pg. The
maximum value of MCH found in our study inmale and
female is 32.75 and 38.06pg and the minimum value is
19.6 and 26.56 pg respectively.™ The value of MCH in

Graph 9.
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the study done in different regions of Indiawere found to
be in range of 26-33 (male) 23-32 (female) in
Ahmadabad, 25-33 in both male andfemale in Delhi, 26-
33 (male) and 23-32(female) in H}/derabad 25-33 (male)
and 24-32(female) in Chennai.®’ Where as in another
study done at South Africa the value of MCH were
found to be in range of 27.2-33.6 in male in Maseru
Lesotho, 27.5-33.3 in male in Witwatersrand and 25.3-
349 in male and 24.8-33.8 in female in Cape
peninsula(Denise Lewrie, et al;2009). The value of
MHC in Dehradun Females was higher than Kashmiri
females but lower with reference to North East female.
The value of MCH in our study is found in betweenthe
range as given in the Indian study.

The graphs obtained by comparing the Mean value of MCH in young females of DIBNS with North East and Kashmiri

female population are given below.
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MCHC (Mean
Concentration)
Total number of blood samples were thirty (30), out of
them there are 3 samples which is below the normal
range and remaining 27 samples are in normal range.

Corpuscular Haemoglobin

European Journal of Biomedical and Pharmaceutical Sciences

Graph 10.
The graph showing maximum, minimum and average values of MCHC in our study is given below.
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In our study the average value of MCHC for the thirty (30)
blood sample is32g/dl, maximum value is 33.68g/dl and
minimum value is 28.37g/dl. %. The survey done on
Kashmiri females of DolphinInstitute of Biomedical and
Natural Sciences Dehradun in case of Kashmiri female
the value is inthe range of 33.09g/dl. The maximum
value of MCHC found in Kashmiri female is 35.64g/dl
and the minimum value is 30.51g/dl.*4 Another study
done on North East students themean value of MCHC in
case of male was found in the range of 34.71 and in case
of female the value is in the range of 34.05. The
maximum value of MCHC in this study in male and
female is 36.78and 42.65 and the minimum value is 33.4
and 32.26.1"! The value of MCHC in the study done in

Graph 11.

India on the people belonging to the age group of below
40 years was found to be in the range of (31-36) in males
and (30-35) in females. In the same study, the values of
MCHC found in different regions were found to be in
range of 31-35 (male) 30-35(female) in Ahmadabad, 33-
36 (male) and 32-35 (female) in Delhi, 31-36 in
both male and female in Hyderabad and 32-35 (male)
and 29-35 (female).™® Where as in another study done at
South Africa the value of MCHC were found to be in
range of 32.1-35.5 inmale in Maseru Lesotho, 33.4-37.0
in male in Witwatersrand and 29.9-36.0 in male and 30.3-
35.4in female in Cape peninsula™ The value of MCHC
was found lower in Dehradun females with reference to
Kashmiri and North East female.

The graphs obtained by comparing the Mean value of MCHC in young females of DIBNS with North East and

Kashmiri female population are given below.
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Table 3.
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The table showing average value comparison of hematological profile of Young females studentsof with reference to

Kashmiri and North East females.

Dehradun Kashmiri North East
Parameter f
emales average females average Female average

Haemoglobin 11.81 114 12.77
R.B.C. Count 4.29 4.4 4.524

P.CV 36.86 35.43 37.96

M.C.V 86.52 78.05 83.38

M.C.H 27.76 26.5 28.421

MCHC 32 33.09 34.05

CONCLUSION 8. Greenway A, Monagle P. (2004). Abnormal

Complete Blood Count (CBC) gives important haematology results in children. Aust Prescr, 27:

information about the kinds and numbers of cells in the 64-61.

blood especially red blood cells (RBC’S). The CBC 9. Murphy WG. (2014). The sex differences in

helps to check any symptoms such as weakness, fatigue or haemoglobin levels in adults - Mechanisms, causes,

bruising, you may have. The CBCalso helps to diagnose and consequences. Blood Rev, 28(2): 41-47.

conditions such as anemia infection and many other 10. Wish JB. (2006). Assessing iron status: Beyond

disorders. serum ferritin and transferrin saturation. Clin J Am
Soc Nephrol, 1(1): S4-S8.

Whole blood samples of thirty young females were 11. Rushton DH, Dover R, Sainsbury AW, Norris MJ.

collected along with their anthropometric data. The (2001). Why should woman have a lower reference

Complete Blood Count (CBC) was done with fully limits for hemoglobin and ferritin concentrations

automated cell counter. All the Haematological than men? BMJ, 322(7298): 1355-1357.

parameters of young female students is found to be 12. Lakshmi A, Govindaraj J. (2015). Correlation of

within the reference range of Indian healthy population Haemoglobin with Body Mass Index in Male and

and none of the parameter was too high or too low. Thus, Female Medical Students in North East Karnataka.

as per our study the young female students were having Biosci Tech, 6(3): 709-712.

normal hematological profile. The main Drawback of the 13. Hawkins WW, Speck E, Leonard VG. (1954).

study was that sample size was low and larger sample Variation of hemoglobin level with age and sex.

size is required in order tofind out the reference range in Blood, 9: 999-1007.

the above region. 14. Zubair, The Hematological parameters in

Kashmiri students, 2015; 69-53.
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