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Abstract— Data analysis in the blood bank management 

system is increasing for the retain of blood donors. Recruitment 

and retention of blood donors is important to maintain the blood 

supply for future needs. Records of 13480 donors deferred with 

smoking and alcohol were considered. Out of which temporarily 

deferred male were 8718(64.7%) and 4762(35.3%) were females. 

The number of smokers and consumption of alcohol is increased 

both in male and female at the age of 49-58 years(P<0.001). The 

age group 49-58 years are at higher risk of being affected by 

diseases caused by smoking and alcohol. These temporary 

deferred donors can be educated and motivated for blood 

donation to retain the blood supply chain. 

Keywords—Blood donation; blood supply; data analysis; 

temporary deferred component 

I.  INTRODUCTION  

  The blood is very precious for mankind and the demand for 

the blood is increasing in healthcare due to various surgeries, 

to treat thalassemia diseases and for other serious life-

threatening conditions. Recruitment and retention of the blood 

donors becomes a challenge for the blood centers as the 

donation process become very complex and donor loss for 

deferral and disqualification [1]. Blood donation is safe, but 

available less [2]. The demand for blood can be accomplished 

by the voluntary donors. The safest donor are the voluntary 

and non-remunerated donors in the blood bank sectors [3]. In 

the blood centers blood donors are classified into permanent 

and Temporary deferrals. Temporary deferrals can be retained 

to meet the requirement of blood. The return of temporary 

deferral is 15 percent likely to return for donation within 6 

months [4]. Many of the blood donor deferral are temporary 

and for short period. The most common reasons for temporary 

and short period deferral were low hemoglobin, low body 

weight and alcohol consumption [5]. The temporary deferral 

weakens the blood donation over the time. 

The objective of this study is the analysis of temporary donor 

deferral for the reasons smoking and alcohol with age group of 

blood donors, retention of temporary deferral donors for blood 

donation to meet the demand of blood supply chain and to 

identify the risk factors associated with the age group of blood 

donors. The temporary deferral donors are classified into 

voluntary type and replacement type based on gender. The 

analysis carried out with the age group of temporary deferral 

blood donors with gender for the reasons smoking and alcohol 

consumption. 

 

The paper is organized as follows. In section II brief literature 

review is described. Section III presents data collection and 

analysis of data. In section IV results of analysis carried out 

are described. Lastly Discussion and future research directions 

are included in section V. 

II. LITERATURE REVIEW 

Blood donor deferrals play a significant role in blood donation 

to meet the demand of blood supply in blood banks. 

According to the study the deferral rate was high in females 

,for the age above 31 years for low hemoglobin for temporary 

deferrals and Hepatitis B  for the permanent deferral 

reason[6].Demographic feature are important in blood donors  

for the recruitment and retention strategies of donors in blood 

bank .Pre-donation temporary deferral causes are for intake of 

medication, low or high blood pressure, low hemoglobin, low 

weight and high pulse rate[7].A study  conducted at blood 

transfusion department, analysis of the deferrals indicate the 

most common reason for permanent deferral was hypertension 

and temporary deferrals were medication, underweight, 

anemia and other reasons[8].Females were more likely to be 

deferred than males in the study of three different blood banks. 

The most common deferral reasons were low hematocrit or 

hemoglobin, medical diagnoses, and higher-risk behavior [9]. 

Temporary deferral weakens the future donor behavior which 

varies with donor experience and reasons for previous deferral 

[10]. The machine learning clustering techniques are used to 

identify the risk factors associated with the deferred donors. 

The results of the cluster indicate most of the donors are men 

[11]. The deferral reasons in blood donation center can be 

reduced by educating and creating awareness in donors [12]. 

III. DATA COLLECTION AND ANALYSIS 

The potential donor’s dataset is collected from the local blood 

bank hospitals. The data for the period from 2019 to 2020 

considered in the study analysis. After the collection of the 

blood in the blood bank, the donor selection standard 

operating procedure are followed and the donors are classified 

into permanent and deferral donors. The reasons for deferral 

donors were analyzed. The deferral donors are deferred for 

International Journal of Engineering Research & Technology (IJERT)

ISSN: 2278-0181http://www.ijert.org

IJERTV11IS050346
(This work is licensed under a Creative Commons Attribution 4.0 International License.)

Published by :

www.ijert.org

Vol. 11 Issue 05, May-2022

622

www.ijert.org
www.ijert.org
www.ijert.org


reasons low hemoglobin, high BP, underweight, alcohol 

consumption, medicine intake, age-related, and tattooing, 

smoking, surgery. In the dataset the reasons for the deferral 

smoking and alcohol considered for the study. For the set of 

variable relevant to the analysis-donor type, gender, age, 

smoking and alcohol missing data were analyzed and replaced 

with the average value of the variable. Chi-square test used to 

analyze the data. A p value equal to or <0.05 was considered 

significant. The deferred donors are categorized into namely, 

voluntary blood donors and replacement blood donors, gender 

based(male-female), age, smoking and alcohol consumption. 

The deferral criteria used for classifying the reasons for 

deferral donors are classified based on the age group 18-28 

years,29-38 years,39-48 years ,49-58 years and 59-65 years. 

IV. RESULTS 

   Records of 21000 collected from the deferral dataset in the 

blood donation bank. From the dataset 13480 donors deferred 

with smoking and alcohol and the 7520 donors deferred with 

other reasons at the blood bank. For the study 13480 deferred 

donors with smoking and alcohol consumption were 

considered. The donors deferred at the blood bank donation 

characteristics is summarized in the Table- I. 

TABLE I.  MALE AND FEMALE DONORS 

 

 

Among the deferred donors 8718 are male and 4762 are 

female. In other words, male deferred were 64.7% and 35.3% 

were females. The rate of donor deferred under the donor type, 

the male voluntary donors were 39.1% (3412/8718), the male 

replacement donors were 60.9% (5306/8718) and the female 

voluntary donors were 35.2% (1678/4762), the female 

replacement donors were 64.8% (3084/4762). Most of the risk 

associated with donor type in both male and female are 

replacement donors’ type with 60.9% and 64.8%. 

 

Table- II depicts the distribution of male donors who are 

deferred under smoking and alcohol under the donor type 

voluntary and replacement. Among the voluntary type donors 

61.8% deferred for smoking and 38.2% for alcohol 

consumption. Among the replacement type donors 60.4% 

deferred for smoking and 39.6% for alcohol consumption. 

Most of the male donors deferred due to smoking. 

 

Table- II. Male donors deferred under smoking and alcohol consumption 

 

 

Table- III depicts the distribution of female donors who are 

deferred under smoking and alcohol under the donor type 

voluntary and replacement. Among the voluntary type donors 

41.8% deferred for smoking and 58.2% for alcohol 

consumption. Among the replacement type donors 34.5% 

deferred for smoking and 65.5% for alcohol consumption. The 

risk associated with female donors is high for alcohol 

consumption.  
 

Table- III.  Female donors deferred under smoking and alcohol consumption 

Donor type Donor type 

deferred 

Total Number 

of donor type 

Percentage of 

donor type 

Voluntary Smoking 702/1678 41.8 

alcohol 976/1678 58.2 

Replacement Smoking 1065/3084 34.5 

alcohol 2019/3084 65.5 

 

Table- IV depicts the distribution of age and deferred reasons 

for smoking and alcohol among the male voluntary type 

donors. Among the deferred donors the maximum donors 

deferred were among the age group 39-48 years (25.2%) for 

smoking and age group of 49-58 years (33.8%) for alcohol 

consumption, next age group 49-58 years (24.8%) for smoking 

and age group 39-48 years (23.3%) for alcohol, followed by 

the age group 59-65 years (23.5%) for smoking and (21.6%) 

for alcohol consumption. The minimum age group deferred 

were 18-28 years (10.3%) for smoking and (7.8%) for alcohol. 

 
Table-IV.  Male donors deferred under voluntary type (3412) 

Age 

group in 

years 

Smoking 

(in 

numbers) 

% 

Deferred 

on smoking 

out of 

(2108) 

Alcohol 

(in 

numbers) 

% Deferred 

on alcohol 

(1304) 

18-28 213 10.3 102 7.8 

29-38 344 16.3 174 13.3 

39-48 532 25.2 304 23.3 

49-58 524 24.8 442 33.8 

59-65 495 23.5 282 21.6 

 

Gender Total 

number 

of 

donors 

Percentage 

of donors 

out of 

(13480) 

Donor 

Type 

Total 

Number 

of donor 

type 

Percen

tage of 

donor 

type 

Male 8718 64.7 Voluntary 3412/ 

8718 

39.1 

Replacem

ent 

5306 

/8718 

60.9 

Female 4762 35.3 Voluntary 1678/ 

4762 

35.2 

Replacem

ent 

3084/ 

4762 

64.8 

Donor type Donor type 

deferred 

Total Number of 

donor type 

Percentage of 

donor type 

Voluntary Smoking 2108/3412 61.8 

alcohol 1304/3412 38.2 

Replacement Smoking 3203/5306 60.4 

alcohol 2103/5306 39.6 
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Table-V depicts the distribution of age and deferred reasons 

for smoking and alcohol among the male replacement type 

donors. Among the deferred donors the maximum donors 

deferred were among the age group 49-58 years (38.1%) for 

smoking and (40.5%) for alcohol consumption, next age group 

39-48 years (19.7%) for smoking and (23.6%) for alcohol, 

followed by the age group 59-65 years (13.7%) for smoking 

and (13.2%) for alcohol. The minimum age group deferred 

were 18-28 years (9.5%) for smoking and (10.2%) for alcohol. 
 

Table-V. Male donors deferred under replacement type (5306) 

 

Age 

group 

Smoking 

(in 

numbers) 

% Deferred 

on smoking 

(3203) 

Alcohol 

(in numbers) 

% Deferred 

on alcohol 

(2103) 

18-28 303 9.5 215 10.2 

29-38 608 19 262 12.5 

39-48 634 19.7 498 23.6 

49-58 1219 38.1 851 40.5 

59-65 439 13.7 277 13.2 

 

Table-VI depicts the distribution of age and deferred reasons 

for smoking and alcohol among the female voluntary type 

donors. Among the deferred donors the maximum donors 

deferred were among the age group 49-58 years (31.8%) for 

smoking and age group 39-48 years (28.5%) for alcohol 

consumption, next age group 39-48 years (31.2%) for smoking 

and the age group 29-38 years (24.1%) for alcohol, followed 

by the age group 29-38 years (18.2%) for smoking and the age 

group for 49-58 years (21.7%) for alcohol. The minimum age 

group deferred were 59-65 years (5.2%) for smoking and 

(7.8%) for alcohol. 
 

Table-VI.  Female donors deferred under voluntary type (1678) 

 

Age 

group 

Smoking 

(in 

numbers) 

% 

Deferred 

on 

smoking 

(702) 

Alcohol 

(in 

numbers) 

% Deferred on 

alcohol (976) 

18-28 96 13.6 174 17.9 

29-38 128 18.2 235 24.1 

39-48 219 31.2 278 28.5 

49-58 223 31.8 212 21.7 

59-65 36 5.2 77 7.8 

Table-VII depicts the distribution of age and deferred reasons 

for smoking and alcohol among the female replacement type 

donors. Among the deferred donors the maximum donors 

deferred were among the age group 39-48 years (27.3%) for 

smoking and the age group 49-58 years (46.7%) for alcohol 

consumption, next age group 49-58 years (26.4%) for smoking 

and the age group of 39-48 years (24.8%) for alcohol, 

followed by the age group 29-38 years (23.6%) for smoking 

and (13.5%) for alcohol. The minimum age group deferred 

were 59-65 years (5.7%) for smoking and (4.9%) for alcohol. 

 
Table-VII. Female donors deferred under replacement type (3084) 

Age 

group 

Smoking 

(in 

numbers) 

% Deferred 

on smoking 

(1065) 

Alcohol 

(In numbers) 

% Deferred 

on alcohol 

(2019) 

18-28 181 17 204 10.1 

29-38 252 23.6 272 13.5 

39-48 289 27.3 502 24.8 

49-58 282 26.4 942 46.7 

59-65 61 5.7 99 4.9 

V. DISCUSSION 

Using data analysis methods, we have identified the deferred 

donors who are deferred based on gender(male-female) type, 

age of smoking and alcohol consumption. 

 

 
 

Fig. 1. Donor deferral according to gender and age for smoking 
 

In this study Fig. 1 depicts the overall deferral rate for the age 

group 39-48 years,49-58 years and 59-65 years smoking was 

almost constant in male voluntary donor type. However, in 

male replacement donor type gradually increased for the age 

group 39-48 years, for the age group 49-58 years the smokers 

number reached the highest and numbers dropped sharply for 

the age group 59-65 years. For the female voluntary donor 

type and replacement donor type for the age group 18-28 years 

,29-38 years ,39-48 years the number of smokers remained the 

same. For the age group 49-58 years the number of smokers 

were high and the numbers dropped gradually for the age 

group 59-65 years. Except for the male voluntary donors, the 

number (P<0.05) remained same. 
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Fig. 2. Donor deferral according to gender and age for alcohol 

 

From Fig. 2 male voluntary donor type and replacement donor 

type for the age groups 29-38 years ,39-48 years the alcohol 

consumption increased gradually. At the age group 49-58 

years the number of alcohol consumption attained its peak, 

followed by steady decrease for the age group 59-65 years. 

For the female voluntary donor type and replacement donor 

type the alcohol consumption was steady for the age group 18-

28 years and 29-39 years. The number of alcohol intake 

increased for the age groups 39-48 years and 49-58 years in 

female replacement type and the number alcohol consumption 

decreased at the age 59-65 years. 

The study concluded the deferral rate was significantly higher 

in the age group 49-58 years   for both male and female 

voluntary and replacement donors’ type for the deferred 

reasons smoking and alcohol. The number of smokers and 

consumption of alcohol is more both in male and female at the 

age of 49-58 years. The age group 49-58 years are at higher 

risk of affected by diseases caused by smoking and alcohol. 

The focus on the deferred donors for the reasons of smoking 

and alcohol are important for blood donation management and 

making them for the return of blood donation due to 

temporary reasons. In the analysis the deferral rate was 

significantly higher for the replacement donors’ type in male 

60.9% and female 64.8% compared with the voluntary donor 

type in male 39.1% and female 35.2%. The replacement 

donors are more deferred when compared to voluntary type for 

smoking and alcohol. 

 This study shows an example of using data analysis for 

identifying the deferred reasons for blood donation in the 

blood bank management system and taking decisions at blood 

donation centers. The analysis of the donor deferral criteria is 

important in blood donation center to develop the safe group 

of blood donors and to bring back the donors who are deferred 

temporarily to minimize the loss of blood donors and to 

maintain the availability of blood during the requirement. 

Voluntary blood donors are most important by educating and 

creating awareness    among them can improve the retention of 

blood donors. There is a need for the analysis of deferred 

blood donors for smoking and alcohol consumption to educate 

them about the disease’s lung cancer, chronic obstructive 

pulmonary disease, heart disease, stroke asthma, reproductive 

effects in women, diabetes likely to affect them. Analysis of 

deferral helps in providing efficient blood transfusion services 

and provides information on health status of the population. In 

future work more data analysis can be performed for other 

organizations. 

REFERENCES 

 
[1] Simon T L, “Where have all the donors gone? A personal reflection on 

the crisis in America’s volunteer blood program. Transfusion,” 
2003;43:273–9. 

[2] Davey R J, “Recruiting blood donors: challenges and opportunities. 
Transfusion,” 2004;44:597–600.  

[3] Rahman, M.S, Akter, K.A, Hossain, S,Basak,A, and Ahmed, S.I..” 
Smart blood query: a novel mobile phone-based privacy aware blood 
donor recruitment and management system for developing regions,” 
IEEE Workshops of International Conference, 2011 

[4] Piliavin J A., “Temporary deferral and donor return. Transfusion”, 
1989;27(2):199–200. 

[5] Basavarajegowda A, “Whole blood donor deferral causes in a tertiary 
care teaching hospital blood bank from South India,” Hematol Transfus 
Int J. 2017;5(2):219-222. DOI: 10.15406/htij.2017.05.00116 

[6] Valerian D M, Mauka W I, Kajeguka D C, Mgabo M, Juma A, Baliyima 
L, Sigalla GN,” Prevalence and causes of blood donor deferrals among 
clients presenting for blood donation in northern Tanzania”, PLoS One 
2018 ,13(10): e0206487. doi: 10.1371/journal.pone.0206487. C. J. 
Kaufman, Rocky Mountain Research Lab., Boulder, CO, private 
communication, May 1995. 

[7] Elsafi S H.” Demographical Pattern of Blood Donors and Pre-Donation 
Deferral Causes in Dhahran, Saudi Arabia,”J Blood Med, 
2020,14;11:243-249. doi: 10.2147/JBM.S254168. PMID: 32765148; 
PMCID: PMC7368555 

[8] Gajender Singh, Prachi Garg, Bimla Rathi,” Retrospective analysis of 
blood donor deferral pattern at a tertiary Care Centre”, Journal of 
medical science and clinical research, Vol 06 2018, DOI: 
https://dx.doi.org/10.18535/jmscr/v6i6.56 

[9] Thelma T Gonçalez 1, Ester C Sabino, Karen S Schlumpf, David J 
Wright, Alfredo Mendrone, Maria Lopes 1st, Silvana Leão, Carolina 
Miranda, Ligia Capuani, Anna Barbara F Carneiro-Proietti, Fernando 
Basques, João E Ferreira, Michael Busch, Brian Custer, Analysis of 
donor deferral at three blood centers in Brazil,Pubmed, 2012,DOI: 
10.1111/j.1537-2995.2012.03820.x 

[10] Michel Clement, Edlira Shehu, Torsten Chandler, “The impact of 
temporary deferrals on future blood donation behavior across the donor 
lifecycle, Transfusion, Volume 61, Issue 6 p. 1799-1808,2021, 
https://doi.org/10.1111/trf.16387  

[11] Shashikala B M, Pushpalatha M P, Vijaya B, “Machine Learning 
Clustering Method for Analysis of Blood Donor Deferral, International 
Journal of Computer Applications, Volume 183 – Number 27 Year of 
Publication:2021 ISBN: 973-93-80902-10-7doi:10.5120/ijca2021921659 

[12]   Nagarekha Kulkarni, “Analysis of donor deferral in blood donors” , 
Journal of Evolution of Medical and Dental Sciences,2012 1(6):1081-
1087,DOI: 10.14260/jemds/177 

 

International Journal of Engineering Research & Technology (IJERT)

ISSN: 2278-0181http://www.ijert.org

IJERTV11IS050346
(This work is licensed under a Creative Commons Attribution 4.0 International License.)

Published by :

www.ijert.org

Vol. 11 Issue 05, May-2022

625

https://www.ncbi.nlm.nih.gov/pubmed/3824481
https://www.ncbi.nlm.nih.gov/pubmed/3824481
https://www.ncbi.nlm.nih.gov/pubmed/3824481
https://www.ncbi.nlm.nih.gov/pubmed/3824481
https://doi.org/10.15406/htij.2017.05.00116
https://dx.doi.org/10.18535/jmscr/v6i6.56
https://www.researchgate.net/scientific-contributions/Nagarekha-Kulkarni-2070562717?_sg%5B0%5D=6RIwEOKgq754TmfTjS7b_Gcbgp04JoLH-rnJLXyY5R9nVnwyZ1BpcNvBtGVM5Bt3_7suf4k.38uAfZCgfik_hR4WpVxiY8ov0-u9Iyeec3UiRrSTJjursiwHKePPz2WUvNt8wENXk-gLAxraJxh1pMag69nWww&_sg%5B1%5D=VrXBLBOxxIBThbxrPHMnm-cnBkkTvwsZ0gVXZpgC9veI6pioKG15cKOW4_f36qhOzMpK5fk.N7W3-7QI5HWTGCM2O5xULEu6ueaYO3hkmh8lxd1WtY4l3E-awfIRZNZ--Zq49MGW-JmjLVMD48bxffQ0nllZBA
https://www.researchgate.net/journal/Journal-of-Evolution-of-Medical-and-Dental-Sciences-2278-4802
http://dx.doi.org/10.14260/jemds/177
www.ijert.org
www.ijert.org
www.ijert.org

