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INTRODUCTION 

The total leukocyte count (TLC) and differential 

leukocyte count (DLC) are important components of the 

complete blood count (CBC) and influence many clinical 

decisions. White cell count varies in physiological 

conditions and many pathological states seen commonly 

in clinical practice. Standard normal ranges for these 

parameters are used in routine practice.
[1] 

 

Leukocyte count is also affected by racial and ethnic 

factors that are not well recognized. The several 

population has been reported to have lower than normal 

WBC and neutrophil count. Benign essential neutropenia 

has been described in the African, African Americans 

and Afro-Caribbean population
[2, 3]

 and some ethnic 

groups in the Middle east.
[3]

 These individuals however, 

have no increase in susceptibility to infection or any 

other adverse effect due to the leukopenia.
[2] 

 

In the present multicultural environment, knowledge of 

low/high white cells and DLC variatins in persons of 

Indian descent is important to avoid unnecessary 

investigations or inappropriate treatment in these 

otherwise healthy individuals.
[4] 

 

Another component of blood is platelets that are 

responsible for hemostasis. These help in clotting of 

blood by both intrinsic and extrinsic systems. A study 

was conducted by Balduini and Noris, 2014, in which 

association between platelet count and age was found by 

a larger study that evaluated 12,142 adult inhabitants of 

the United States and found statistically significant 

differences between young and old individuals.
[05] 

Evidence have also suggested that gender differences 

play a role in platelet reactivity and this observation has 

been confirmed in more recent studies and this 

observation has been confirmed in more recent studies. 

Differences in vessel wall biology between men and 

women, as well as the direct influence of sex hormones 

(estrogens, progesterone, or androgens) on platelets or 

their indirect effect on the blood vessel wall, might be 

underlying conditions from a biological point of view.
[6] 

 

The present study was done to evaluate TLC, DLC and 

Platelet Count in Young Female population of Dehradun 

region. 

 

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. 
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ABSTRACT 

Background: This study aimed to assess the Total Leukocyte Count (TLC), Differential Leukocyte Count (DLC) 

and Platelet count 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 viz Total Leukocyte Count (TLC), Differential 

Leukocyte Count (DLC) and Platelet count were measured using Sysmex cell counter. Results and Conclusion: 

All the measured Hematological parameters of young female students were 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 to find out the reference range in the above region. 
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Enrolment 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 

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 platelet count, WBC 

count and differential were analyzed. 

 

RESULT AND DISCUSSION 

The study was conducted at Dolphin Institute on 30 

young female students of DIBNS Dehradun. The 

Anthropometric data is given in the table below: 

 

Table 1: Antropometric Data of subjects. 

Parameter Average Maximum Minimum 

Weight(kg) 49.633 65 39 

Height(ft) 5.0 5”7 4”11 

Bmi kg/m
2
 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 minimum is 39kg. The average Height 

is 5Feet. Maximum weight is 5’7Feet and minimum is 

4’11feet.The average BMI is 20.49 Kg/M
2
 (Healthy 

weight). Maximum BMI is 26.2 Kg/M
2
and minimum is 

16 Kg/M
2
. 

 

The mean and reference intervals of various 

Hematological parameters of Dehradun females of age 

group (20-30) are given in table below: 

 

Table 2: TLC, DLC and Platelet Count in young female population. 

Parameter Average Minimum Maximum Normal range 

Platelets count (lacs/cumm) 2.77 1.55 4.38 1.5-4.5lacs/cumm 

Total leucocyte Count (/cumm) 8093 5200 13300 4000-11000/cumm 

Neutrophils (%) 60.36 41 73 40-70% 

Eosinophils (%) 3.3 2 5 01-06% 

Monocytes (%) 5.13 2 9 01-10% 

Lymphocytes (%) 31.16 18 48 20-45% 

 

W.B.C.COUNT 

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

them there is 1 sample 13300/cumm which is above the 

normal range and remaining samples are normal, there is 

no sample which is below the normal range. 

 

The low level of W.B.C. count indicates Anemia, HIV, 

and Vitamin deficiency and it should be an effect of 

chemotherapy. A high level of W.B.C. count indicates 

infection in the body and cancer.  

 

The graph showing maximum, minimum and average 

values of W.B.C. in our study is given below: - 

 

 
Figure 1: Graph showing maximum, minimum and average values of W.B.C. 
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In our study the average value of W.B.C. Count for the 

thirty (30) blood sample is 8093/cumm, maximum value 

is 13300/cumm and minimum value is 5200/cumm. The 

survey done on Kashmiri females of Dolphin Institute of 

Biomedical and Natural Sciences Dehradun the average 

W.B.C. Count in case of Kashmiri female the value is in 

the range of 7396.66/cumm. The maximum value of WBC 

found in female is 11100 and the minimum value is and 

4300/cumm.
[7]

  Another study done on North East male 

and female the mean value of WBC in case of male is 

found in the range of 13212.9/cumm found in male and 

female is 10200 and 10600 and the minimum value is 

4300/cumm and 4100/cumm respectively.
[8]

 The value of 

WBC 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 4200-9800/cumm and 4000-10600/cumm in 

females. In the same study, the values of WBC found in 

different regions were found to be in range of 3900-

9200/cumm in both male and female in Ahmadabad, 

4200-9700/cumm in both male and female in Delhi, 

4200- 9500/cumm in both male and female in Hyderabad 

and 4200-10400/cumm in both male and female in 

Chennai.
[9]

 Where as in another study done at China the 

values of WBC were found to be in range of 4.3-11.2 

X10
3
 in both male and female.

[10]
 Where as in another 

study done at South Africa the values of WBC were 

found to be in range of 2.53-8.43 X 10
3
 in male and 2.90-

9.10 X 10
3
 in female in Maseru Lesotho, 3.4-9.3 X 10

3
 in 

Witwatersrand and 3.7-5.6 X 10
3
 in Cape peninsula.

[11]
 

There was a significant difference in the values of WBC 

in our study. The values were higher in case of Dehradun 

females with reference to North East and Kashmiri 

females. 

 

The graphs obtained by comparing the Mean value of 

WBC in young females of DIBNS with North East and 

Kashmiri female population are given below: - 

 

 
Figure 2: Graph showing WBC in young females of DIBNS with North East and Kashmiri female population. 

 

Neutrophils 

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

them there is 1 sample 73% which is above the normal 

range and remaining samples are normal, there is no 

sample which is below the normal range. 

 

The graph showing maximum, minimum and average 

values of Neutrophils. in our study is given below: - 

 

 

 

 
Figure 3: Graph showing maximum, Minimum and Average values of Percent Neutrophiils. 

 

In our study the average value of neutrophils for the thirty 

(30) blood sample is 60.36%, maximum value is 73% and 

minimum value is 41%. The survey done on Kashmiri 

females of Dolphin Institute of Biomedical and Natural 

Sciences Dehradun the average value of neutrophils in 

case of Kashmiri females the value is in the range of 
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61%. The maximum value of neutrophils found Kashmiri 

female are 90% and the minimum value are 49%.
[7]

 

Another study done on North east male and female the 

mean value of neutrophils in case of male is found in the 

range of 58.66%and in case of female the value is in the 

range of 56%. The maximum value of neutrophils found 

in male and female are 74% and 75% and the minimum 

value are 51% and 48% respectively.
[8]

 The value of 

neutrophils 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 (42-73%) in males and (45-75%) in 

females. In the same study, the values of neutrophils 

found in different regions were found to be in range of 

45-74% in both male and female in Ahmadabad, 46-78% 

in both male and female in Delhi, 44-72% in both male 

and female in Hyderabad, 41-74% in both male and 

female.
[9]

 Where as in another study done at South Africa 

the values of neutrophils were found to be in range of 

0.958-6.403 in Maseru Lesotho, 1.96-6.52 in 

Witwatersrand and 2.9-7.1 in Cape peninsula.
[11]

 In our 

study, the values of Neutrophil were higher in Dehradun 

females with reference to North east females but lower 

than Kashmiri females. The value of neutrophil in our 

study is found in between the range as given in the 

Indian study. 

 

The graphs obtained by comparing the Mean value of 

Neutrophils in young females of DIBNS with North East 

and Kashmiri female population are given below:- 

 

 
Figure 4: Graph showing Percent Neutrophiils in young females of DIBNS with North East and Kashmiri female 

population. 

 

Eosinophils 

Total numbers of blood samples were thirty (30), all of them 

have normal level of eosinophils value. 

The graph showing maximum, minimum and average 

values of Eosinophils in our study is given below: - 

 

 
Figure 5: Graph showing maximum, Minimum and Average values of Percent Eosinophils. 

 

In our study the average value of eosinophils for the 

thirty (30) blood sample is 3.3%, maximum value is 5% 

and minimum value is 2%. The survey done on Kashmiri 

females of Dolphin Institute of Biomedical and Natural 

Sciences Dehradun the average value of eosinophil in 

case of female the value is in the range of 3.63%. The 

maximum value of eosinophil found in female is 6% and 

the minimum value is 1%.
[7]

 Another study done on North 

east male and female study the mean value of eosinophil 

in case of male is found in the range of 4.7%and in case 

of female the value is in the range of 5%. The maximum 

value of eosinophil found in male is 10% and female in 
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our study is 6% and the minimum value is 2% in male and 

2% in female respectively ..
[8]

 The value of eosinophils 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 (1-8) in males and (1-7) in females. In the same study 

, the values of eosinophils found in different regions 

were found to be in range of 1-6% in both male and 

female in Ahmadabad, 1-7% in both male and female in 

Delhi, 1-8% in both male and female in Hyderabad and 

1-10% in both male and female in Chennai.
[9]

 Where as 

in another study done at South Africa the values of 

eosinophils were found to be in range of 0-0.276 in 

Maseru Lesotho, 0-0.36 in Witwatersrand and 0.14-1.56 

in Cape peninsula.
[11]

 The value of Eosinophil was lower 

in Dehradun females with reference to Northeast and 

Kashmiri females. The value of Eosinophil in our study 

is found in between the range as given in the Indian 

study. The graphs obtained by comparing the Mean value 

of Eosinophils in young females of DIBNS with North 

East and Kashmiri female population are given below:- 

 

 
Figure 6: Graph showing Percent Eosinophils in young females of DIBNS with North East and Kashmiri female 

population. 

 

Monocytes 

Total numbers of blood samples were thirty (30), all of 

them have normal level of monocytes. 

The graph showing maximum, minimum and average 

values of monocytes in our study is given below: - 

 

 
Figure 7: Graph showing maximum, Minimum and Average values of Percent Monocytes. 

 

In our study the average value of monocytes for the 

thirty (30) blood sample is 5.13% maximum value is 9% 

and minimum value is 2%. %. 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 4%. The maximum 

value of monocyte found in female 8% is and the 

minimum value is 2%.
[7]

 Another study done on North 

East students the mean value of monocyte in case of male 

is found in the range of 3.86% and in case of female the 

value is in the range of 5%. The maximum value of 

monocyte found in male and female 7% and 6% is and 

the minimum value is 2% in both respectively.
[8]

 The 

value of monocyte 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 (2-10) in males and (2-9) in 

females. In the same study, the values of monocyte found 

in different regions were found to be in range of 2-8 in 

both male and female in Ahmadabad, 1-10 in both male 

and female in Delhi, 3-10 in both male and female in 

Hyderabad and 2-9 in both male and female in 

Chennai.
[9]

where as in another study done at China the 

values of monocyte were found to be in range of 0.12-

1.00 in both male and female.
[10]

 The value of monocyte 
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in our study is found higher in Dehradun females and our 

study data is in between the range as given in the Indian 

study. 

 

The graphs obtained by comparing the Mean value of 

Monocytes in young females of DIBNS with North East 

and Kashmiri female population are given below:- 

 
Figure 8: Graph showing Percent Monocytes in young females of DIBNS with North East and Kashmiri female 

population. 

 

Lymphocytes 

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

them there is 1 sample 48% which is above the normal 

range and remaining samples are normal, there is no 

sample which is below the normal range. The graph 

showing maximum, minimum and average values of 

monocytes in our study is given below: - 

 

 
Figure 9: Graph showing maximum, Minimum and Average values of Percent Lymphocytes. 

 

In our study the average value of lymphocytes for the 

thirty (30) blood sample is 31.16%, maximum value is 

48% and minimum value is 18%.%. The survey done on 

Kashmiri females of Dolphin Institute of Biomedical and 

Natural Sciences Dehradun the average value of 

lymphocytes in case of Kashmiri female the value is in 

the range of 31.20%. The maximum value of 

lymphocytes found in female found are 42% and the 

minimum values are 22% .
[7]

 Another study done on North 

East students the mean value of lymphocytes in case of 

male is found in the range of 32.76% and in case of female 

the value is in the range of 35%.The maximum value of 

lymphocytes found in male and female found in our 

study are 44% and 51% and the minimum value are 20% 

and 22% respectively.
[8]

 The value of lymphocyte 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 

(18-45%) in males and (18-44%) in females. In the 

same study,  the values of lymphocytes found in 

different regions were found to be in range of 20-46% in 

both male and female in Ahmadabad, 15-45% in both 

male and female in Delhi, 20-44% in both male and 

female in Hyderabad, 18-47% in both male and female 

Chennai.
[9]

 Where as in another study done at China the 

values of lymphocytes were found to be in range of 0.8-

4.0% in both male and female.
[10]

 In another study done 

at Iran on people belonging to age group18-25 the values 

of lymphocyte were found in the range of 40.1(39.5-40.8) 

%.
[12]

 The values of lymphocyte were lower in Dehradun 

female with reference to other region’s females. The 

value of lymphocyte in our study is found in between the 

range as given in the Indian study. 
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 The graphs obtained by comparing the Mean value of 

Lymphocyte in young females of DIBNS with North 

East and Kashmiri female population are given below:- 

 

 
Figure 10: Graph showing Percent Lympocytes in young females of DIBNS with North East and Kashmiri 

female population. 

 

Platelets 

Total numbers of blood samples were thirty (30), the 

platelets count of every sample found normal. The low 

level of Platelets indicates Thrombocytopenia, Dengue, 

Viral fever, nutritional deficiency,  Anemia, HIV. A high 

level of R.B.C. count can be sign of dehydration, heart 

diseases. The graph showing maximum, minimum and 

average values of Platelets in our study is given below: 

 

 
Figure 11: Graph showing maximum, minimum and average values of Platelets. 

 

In our study the average value of platelets Count for 

the thirty (30) blood sample is 2.77 lacs/cumm, 

maximum value is 4.38 lacs/cumm and minimum value 

is 1.55 lacs/cumm. The survey done on Kashmiri females 

of Dolphin Institute of Biomedical and Natural Sciences 

Dehradun in case of Kashmiri female the value of 

platelets count is in the range of 2.9 Lacs/cumm. The 

maximum value of platelet count found in female was in 

the range of 4.19 Lacs/cumm and the minimum value 

was in the range of 1.48 Lacs/cumm.
[7]

 In another study 

done on North East male and female the mean value of 

Platelets in case of male was found in the range of 

2.719Lacs/cumm and in case of female the value is in the 

range of 2.778 Lacs/cumm. The maximum value of 

platelet count found in male and female was in the range 

of 3.89 Lacs/cumm and 3.58 Lacs/cumm and the 

minimum value was in the range of 1.5 Lacs/cumm and 

1.04 Lacs/cumm respectively.
[8]

 The value of platelets 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 (1.3-3.8) in males and (1.3-4.2) in females. In the same 

study, the values of platelet count found in different 

regions were found to be in range of 1.5-3.6 (male) 1.4-

3.9 (female) in Ahmadabad, 1.3-3.6 (male) and 1.0-3.8 

(female) in Delhi, 1.5-3.8(male) and 1.6-4.4 (female) in 

Hyderabad 1.1-3.9 (male) and 1.2-4.1 (female) in Chennai 

where as in another study done at South Africa the values 

of platelets were found to be in range of 1.61-3.96 (male) 

and 1.91-4.42 (female).
[9]

 In another study done at Iran 

the values of platelet count are in the range of 218(211.7- 

224.2).
[12]

 The value of platelets in our study is found 

similar as of North East females but low with reference 

to Kashmiri females. The value of MCH in our study is 

found in between the range as given in the Indian study. 
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 The graphs obtained by comparing the Mean value of 

Platelets in young females of DIBNS with North East 

and Kashmiri female population are given below:- 

 

 
Figure 12: Graph showing Platelet count in young females of DIBNS with North East and Kashmiri female 

population. 

 

The table showing average value comparison of 

hematological profile of Young females students of with 

reference to Kashmiri and North East females: - 

 

 

Table 3: Comprising of average values of TLC, DLC and Platelets of females of Dehradun, Kashmir and North 

East Area. 

Parameter 
Average values 

Dehradun females Kashmiri females North East Female 

W.B.C. Count (/cumm 8093 7396 6920 

Neutrophils (%) 60.36 61 56 

lymphocytes (%) 31.16 31.2 35 

Eosinophils (%) 3.3 3.63 5 

Monocyte (%) 5.13 4 5 

Platelets (Lacs/cumm) 2.77 2.91 2.77 

 

CONCLUSION 

Complete Blood Count (CBC) gives important 

information about the kinds and numbers of cells in the 

blood especially red blood cells (RBC’S), White blood 

cells (WBC’S) and platelets. The CBC helps to check any 

symptoms such as weakness, fatigue or bruising, you may 

have. The CBC also helps to diagnose conditions such as 

anemia infection and many other disorders. 

 

Whole blood samples of thirty young females were 

collected along with their anthropometric data. The 

Complete Blood Count (CBC) was done with fully 

automated cell counter. 

 

All the Haematological parameters of young female 

students were 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 to 

find out the reference range in the above region. 
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