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Background: Understanding the demographic features of blood donors is important for

identifying the donor structure and guiding the recruitment and retention strategies of donors.

This study was aimed to determine the demographic characteristics of blood donors, the

types of donation drives, and the frequency and reasons for pre-donation deferral in our

population.

Methods: This cross-sectional study included data analysis of all prospective blood donors

presenting themselves for donation at the Blood Bank of the King Fahad Military Medical

Complex, Dhahran, Saudi Arabia between January 2010 and December 2018. Eligibility of

blood donation was assessed using a standardized history questionnaire, physical examina-

tion, hemoglobin estimation, pulse rate, blood pressure, and temperature. The questionnaire

included the demographic features of the donor such as age, gender, and the reason for

donation and other specific risk factors that potentially affect the safety of the donor or the

recipient. Data analyzed using the analysis of SPSS version 20 (SPSS Inc., Chicago, IL,

USA) were used to calculate the unadjusted odds ratios (OR) and the respective 95%

confidence interval for the association between the various demographic parameters.

Results: A total of 28,189 potential donations were recorded during the study period; of

these, 77.4% were family replacements with females accounting for only 1.8% of all

donations. Most of the donors were Saudi nationals (92.1%) of whom donors between 18

and 34 years old constituted 87.9%, while those over 40 years old represented only 7.9% of

the donations. Pre-donation temporary deferral occurred in 3300 (11.7%) of all potential

donation attempts. The most common causes being the recent intake of medication (24.4%)

followed by low hemoglobin (14.8%), low or high blood pressure (14.6%), low or high pulse

rate (13.6%), and low weight (11.6%).

Conclusion: A profile of blood donors consisting mainly of young male citizens who

mostly donated for family replacement was detected. Deferral rate was found to be average

when compared to other countries; the causes being similar to those detected in other

developed countries. Simple descriptive statistics has shown no marked difference was

noted over the 9 years of the study in neither the profile of blood donors nor the cause for

temporary deferral of prospective blood donors.
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Introduction
Donated blood is crucial for health care in a wide range of medical services to

correct losses due to surgery or massive trauma, severe anemia, hematological

malignancies, and treating pregnancy-related complications.1 It is the responsibility
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of the blood collection services to collect blood only from

donors who are at low risk for any transfusion transmis-

sible diseases without threatening the donor’s own health.1

Thus, careful assessment of the eligibility of prospective

donors is extremely important for ensuring the safety and

adequacy of the blood supply and to protect the recipients

as well as the donors themselves, without unnecessary

deferral of suitable donors.1

Blood donation rates vary greatly between countries

depending on the socioeconomic status.2 Whole blood

donation rates per 1000 population per year were 32.1,

14.9, 7.8, and 4.6 donations in high-, upper-middle-,

lower-, and low-income countries, respectively.2 Blood

donors are generally categorized into voluntary, family

replacement, remunerated, and autologous donors. The

family replacement donors include those who donate for

hospitalized family members, friends or associates.2 The

safest donors are found among people who donate their

blood voluntarily out of altruism and are self-aware of

their readiness to donate blood without the slightest risk

of harming the recipients.3

Understanding the characteristics and demographic fea-

tures of blood donors and the types of donations are impor-

tant to gain an accurate image of the donor structure, thus

guiding the recruitment and retention strategies, and provide

benchmarks to measure the success of these efforts.4 For

example, previous studies found that in certain regions,

blood donor populations are mainly of the younger age-

groups.5–7 However, in other situations, older age-groups

contributed to the bulk of the donations.8–11 The same diver-

sity exists between male and female donors. Although sev-

eral studies reported men to have a higher donation rate than

women,7,12 other findings were reversed.13,14

Donor selection is the process of assessing the appro-

priateness of a person to donate blood or blood compo-

nents according to predefined selection standards.1 This

process consists of donor registration, pre-donation infor-

mation, completion of a donor questionnaire, donor inter-

view and pre-donation counselling, donor health and risk

assessment, and finally informed consent.1 Most blood

transfusion services require that the prospective donors

must be at least 18 years old, have a healthy general

appearance, and are feeling well on the donation day and

be able to perform their routine daily activities.

In general, physical criteria for prospective donors

stipulate that they should not weigh less than 50 kg, have

a body temperature not exceeding 37.6 C, and their pulse

rate should be between 60 and 100 beats per minute with

normal blood pressure (systolic 90–180 mmHg, diastolic

50–100 mmHg). Additionally, their minimum hemoglobin

level should be 13.5 g/dL and 12.5 g/dL for males and

females, respectively.1 Furthermore, through a health his-

tory questionnaire, donors are screened for disease risk

factors related to their medical history and travel to ensure

their own as well as the recipient’s safety.1

Donors can be deferred for a variety of reasons includ-

ing signs and symptoms of relevant transfusion-trans-

mitted infections, social behaviors that increase their risk

of exposure to infectious diseases, travel to certain coun-

tries where the risk of exposure to a particular infectious

disease is of concern, medical procedures, intake of certain

medications, and pregnancy.1 The total deferral rates vary

widely among countries, from less than 1% to over 37%,

with a median of 12% according to the presence or

absence of donor selection criteria and different donor

registration practices.2

Blood transfusion in Saudi Arabia is essentially hospi-

tal based, with the primary source of blood and blood

products being a combination of a growing number of

voluntary non-remunerated donations and family replace-

ment donations. Other blood sources include blood dona-

tion campaigns, regional blood banks and the Saudi Red

Crescent, a humanitarian society that provides emergency

medical services in the Kingdom of Saudi Arabia.2

At present, only a few studies have been conducted

concerning donor deferrals in the region and these did not

include a study of the demography of the donor popula-

tion. The objectives of this study were to evaluate the

demographic characteristics of blood donors collected

over a 9-year period in order to understand the effects of

changing demographic features on the availability of

blood. Better understanding the demography of the blood

donor population will allow for an appropriate recruitment

and retention policy and will provide baseline data for

measuring the success of these efforts. The study also

aimed at estimating the rate of blood donor temporary

deferrals and identifying their causes with the aim of

possibly reducing their numbers.

Materials and Methods
The ethical committee of Prince Sultan Military College of

Health Science approved this study. It is a single-center

cross-sectional study where information from all prospective

donors at the King Fahad Military Medical Complex blood

bank from 2010 to 2018 were retrospectively analyzed.

Prospective donors who presented for blood donation were
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received at the reception and registered. The eligibility for

blood donation was assessed using a standardized history

questionnaire that investigates health, lifestyle, and disease

risk factors, followed by physical examination, hemoglobin

estimation, pulse rate, blood pressure, and temperature. The

questionnaire included the demographic feature of the donor

such as age, gender, and the reason for donation. Other

information that might have revealed a specific risk such as

behavior, travel history, and other factors that potentially

affect the safety of the donor or the recipient were also

included. The causes of pre-donation temporary deferral of

prospective donors were also reported. All donors had signed

an informed consent.

Data were analyzed using the analysis Woolpack in

Microsoft excel version 2010. Descriptive statistics such as

frequencies, percentages, and means were used to measure

demographic variables. The SPSS version 20 (SPSS Inc.,

Chicago, IL, USA) was used to calculate the unadjusted

odds ratios (OR) and the respective 95% confidence interval

for the association between the various demographic para-

meters. The 18–25 years age-group was used as the reference

group and the calculated unadjusted odds ratios and p-values

were compared to this group. Non-Saudi donors, voluntary

donations, and female donors were used as reference groups

and the unadjusted odds ratios, and p-values were calculated

compared to their analogous groups. Significance level was

set at 5% (P < 0.05).

Results
Table 1 shows a multivariable analysis of demographical

factors associated with the pre-donation deferral. The total

number of blood donations during the study period were

28,189, of which 21,820 (77.4%) and 6369 (22.6%) were

family replacement and voluntary donations, respectively

(unadjusted odds ratio 3.43, P < 0.001. Most donors were

Saudi citizens (92.6%, unadjusted odds ratio 12.54, P <

0.001).

The age-group of 18–25 yearsmade a good contribution of

22.8% to the donation pool. This group was used as the

reference group and the calculated unadjusted odds ratios

and p-values of the other age-groups were compared to it.

There was a significant variation in the donation contribution

between all age-groups, except the age-group of 35–43 years.

Donors between 26 and 34 years of age constituted the bulk of

all donors (46%, unadjusted odds ratio, 2.06, P < 0.001), while

those between 35 and 43 years showed a similar donation rate

as the reference group with no significant variation (22.5%,

unadjusted odds ratio, 0.99, P = 0.4767). Donors older than 44

years contributed only a significantly low number (7.9%) of

the all donations. Another significant variation existed

between genders; the males constituting 98.2% and females

1.8% (unadjusted odds ratio 53.42, P < 0.001).

Of the 28,189 potential donations during the study

period, there were 3300 (11.7%) temporary deferrals

(Table 2). Every blood donation deferral was based on a

single reason. Recent intake of various medications was

the main cause of deferral (24.4%) followed by low hemo-

globin (14.8%), low or high blood pressure (14.6%), low

or high pulse (13.6%), and low weight (11.6%). Other

reasons for deferring prospective donors included recent

illness (7.7%), recent donation of less than 56 days (4.8%),

age below 18 years (4.2%), temperature exceeding 37.6° C

(0.9%), and unhealthy general appearance (1.1%).

Discussion
Based on the recognition that voluntary non-remunerated

blood donors are the foundation of a safe, sustainable

blood supply, the WHO has set a global action plan that

will enable countries to approach 100% voluntary blood

donation.3 While there were no paid donors, family repla-

cement donors in our study constituted most of the dona-

tions. They remain a critical source of non-remunerated

blood that meets all classical criteria of voluntary non-

remunerated donors and should be considered as legiti-

mate and paramount at this point of time instead of being

discouraged.15

Including Saudi Arabia, worldwide there was an increase

in voluntary blood donation units in the reporting period

between 2008 and 2013.2 However, 70 countries remained

considerably dependent on family replacement and paid

blood donors, with these donations accounting for more

than 50% of their blood supplies in 2013.2 Nonetheless,

family replacement donors continue to dominate in some

regions because of the community’s belief that blood is a

precious substance that should be shared only with their

beloved ones and not donated to or accepted from others.

Some also prefer to receive blood from a known person or

family member than from a foreigner.

Although approximately one-third of Saudi Arabia’s

inhabitants are immigrants, citizens make most of the dona-

tions (92.6%). As reported previously on several occasions,

immigrants tend to donate less because of religious and

cultural reasons or misunderstanding of the process and

safety of the local system.16 Religious and other cultural

behaviors represent a major motivating factor for blood

donation.
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A wide variation in blood donation rates among coun-

tries exists, ranging from 0.3 to 56 per 1000 population.

The median whole blood donation rates were 32.1, 14.9,

7.8, and 4.6 donations per 1000 population per year in

high-, upper-middle-, lower-, and low-income countries,

respectively.2 However, the whole blood donation rate in

Saudi Arabia was 17.8 per 1000 population in 2017.17

Donors in the 26–34 years of age constituted most of the

donations (46.8%), with individuals in the 18–34 years of age

contributing 69.6%, as compared to 45.2% for the 18–39 years

age-group in the USA for example.8 Moreover, older people

over 44 years of age contributed only 7.9% as compared to

54.8% for over 40 years of age in the USA.8 This indicates that

age affects blood donor and donation rates. In this study,

younger individuals in the 18–25 years age-group donated

22.8% of the total which is in agreement with studies con-

ducted in Brazil, China, and sub-Saharan African countries,-
6,7,18,19 but inconsistent with a further study in which young

donors only donated 9% of the units.20 The high percentage of

young donors reported in our study was probably due to a

strong focus on recruitment among college students.

As a large proportion of young adults are therefore able to

donate blood, the prospects of recruiting young people as

voluntary blood donors seem generally positive.21 On the

other hand, older individuals donated less frequently than

younger individuals unlike other studied in the USA and

Europe.8–11 The observed decrease in donation prevalence

after the age of 35 years may most likely be attributed to

parenthood which seems to influence the donation frequency.

Older donor’s retention should be encouraged as they may

safely continue to donate even in their seventies.22

Women are usually underrepresented and donate blood

less than men,21,23,24 this difference is particularly marked

Table 1 Multivariable Analysis of Demographical Factors Associated with Pre-Donation Deferral (n = 28,189)

Total Number (%) Number Deferred (%) OR (95% CI) P

Type of donation

Voluntary 6369 (22.6) 750 (11.8) 1 <0.0001

Family replacement 21,820 (77.4) 2550 (11.7) 3.43 (3.32–3.54)

Nationality

Non-Saudi 2082 (7.4) 258 (12.4) 1 <0.0001

Saudi 26,107 (92.6) 3042 (11.7) 12.54 (11.96–13.15)

Age-group (years)

18–25 6422 (22.8) 820 (12.8) 1

26–34 13,201(46.8) 1505 (11.4) 2.06 (1.99–2.13) <0.0001

35–43 6333(22.5) 719 (11.4) 0.99 (0.95–1.02) 0.4767

44–52 2024 (7.2) 231 (11.4) 0.32 (0.30–0.33) <0.0001

53–61 180 (0.6) 21 (11.7) 0.03 (0.02–0.03) <0.0001

>61 29 (0.1) 4 (13.8) 0.00 (0.00–0.01) <0.0001

Gender

Female 518 (1.8) 71(13.7) 1

Male 27,671(98.2) 3229 (11.7) 53.42 (48.90–58.36) <0.0001

Abbreviations: OR, unadjusted odds ratio; CI, confidence interval.

Table 2 Frequency and Percentage of Deferrals by Causes of

Deferral (n = 3300)

Deferrals Cause Frequency Percentage

Recent medication intake 805 24.4

Low hemoglobin (male <13.5 g/dL,

female <12.5 g/dL)

488 14.8

Blood pressure (systolic <90 or

>180 mmHg, diastolic <50 or

>100 mmHg)

482 14.6

Pulse (<60 or >100 beats per minute) 449 13.6

Underweight (<50 kg) 383 11.6

Recent illness 254 7.7

Recent donation (<56 days) 158 4.8

Age (<18 years) 139 4.2

Temperature (exceeding 37.6°C) 30 0.9

General appearance (not feeling well) 36 1.1

Others 76 2.3

Total 3300 100
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in this study with women contributing only 1.8% of the

total donations. The poor rate of female donation in this

study may be attributed to the lack of accommodation

facilities at the donation suites, in addition to other social

factors and beliefs, such as the fear of becoming anemic.25

This study also shows that in a situation where younger

donors dominate, a lower proportion of females participate

due to pregnancy and lactation.21 Previous research has

shown that women experience up to 70% more deferrals

from blood donation than men, due to higher rates of

anemia, other health problems and adverse reactions.26

However, women play a more substantial role by donating

more than 45% of the total donations in some European

countries and the United States.27 Data from 118 countries

on the gender profile of blood donors showed that an

overall 30% of the blood donations were given by female

donors; with 18 of these countries reported less than 10%

of donations by women.2

The current study indicated a total pre-donation tem-

porary deferral rate of 11.7%. The total deferral rates vary

widely among countries; from less than 1% to over 37%

with a median of 12%.2 Variations in deferral rates could

be due to either the absence of donor selection criteria or

appropriate donor selection procedures, or even different

donor registration practices. Throughout Europe, the

United States, and Canada, deferral rates average approxi-

mately 10%, with a considerable variation from as low as

1.4% up to as high as 25%.28

The main reason for pre-donation temporary deferral in

this study was the recent intake of medications. Similar

results were reported previously where the high deferral

rate was due to increased use of therapeutic agents amongst

the population.29 Drugs differ widely by structure and prop-

erties and include analgesics and antibiotics that result in a

few days deferral to some growth hormones that result in

permanent deferral. The use of drugs is widespread amongst

prospective blood donors and is expected to rise due to many

of them being on long-term treatment.30 Their exclusion will

decrease the availability of donors dramatically. Various

factors affect the final decision to defer, including concentra-

tion, pharmacologic properties, metabolites, and interactions

of the drug.31

The second most common reason for pre-donation tem-

porary deferral was a low hemoglobin level. Worldwide,

approximately 10% of blood donation candidates are tem-

porarily deferred due to low hemoglobin.32 Several studies

have shown that hemoglobin-related deferrals were found to

be the main cause of increased deferral rates.33,34 Female

blood donors are most commonly deferred for low hemoglo-

bin with iron deficiency being frequently detected in these

donors, especially if they are premenopausal or repeat

donors.

Abnormal blood pressure was the third most common

deferral cause and resulted in 14.6% of the total. Whole

blood donations with negative experiences were associated

with a statistically significant higher pre-donation blood

pressure at a subsequent visit.35 Low blood pressure was

the major causes of rejection in one study at Saudi

Arabia.36 A normal blood pressure is generally regarded

as an indicator of good health. However, there is no

evidence that raised baseline blood pressure, treated hyper-

tension or low blood pressure were predictive of increased

adverse reactions.37

Abnormal pulse rates were another very important cause

for temporary deferral. First-time donors are usually nervous

and anxious about donation and must be allowed to relax

before taking a second pulse reading. Nevertheless, it has

been postulated that pulse rate measurement in prospective

donors is not warranted.38 Donors who exercised regularly

with no history of heart disease and were under 55 years of

age were usually not deferred for bradycardia (pulse <50

beats/minute).

Underweight resulted in 11.6% of the total deferrals;

many donors being below 50 kg of body weight. Low

weight was also an important reason for temporary defer-

ral which may reflect poor nutritional status of the popula-

tion. Because both anemia and low weight are curable,

many temporarily deferred donors can be recruited back

into the donor pool after proper management.

Other minor temporary deferral causes in this study

included recent illness, previous donation, underage, body

temperature, and not feeling well on the donation day.

The limitations encountered in this study are that it is

based on data from a single-center and cannot be a good

representation of a countrywide blood donation profile. A

further limitation is that some of the information obtained

was self-reported and could not be validated which may

suggest a possible information bias, perhaps related to a

social desirability bias.

In an attempt to study whether the reason for donating

blood and the cause for temporary deferral of prospective

blood donors might have changed over the period of the

study (2010–2018), simple descriptive statistics has shown

no marked differences in neither the demography of the

donors nor the distribution of the causes for temporary

deferral were noted.
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Conclusion
This study showed a profile of blood donors consisting

mainly of young Saudi male citizen who mostly donate for

family replacement. The deferral rate is average compared

to other countries and the causes are similar to those

detected in other high-income developing countries.

Identification of the donor deferral pattern is an impor-

tant tool for blood safety and provides a major trend for

policy formulation. Indeed, the determination of the causes

of donor deferral will enhance the return and retention of

the temporarily deferred donors. Increased accessibility

and frequent invitations are necessary for the retention of

temporarily deferred donors.39

Young men also need help to integrate the blood dona-

tion habit into their lives. Most of the blood donations

were given because of being a relative or friend. Greater

efforts are required to increase the collection of voluntary

non-remunerated blood donations to reduce the reliance on

family replacement for the national blood supply.

The current findings suggest that it is important to

campaign extensively to educate the public about the

importance, ease, and lack of risk involved in blood dona-

tion. Previous findings suggested that social media could

help to improve the blood donation practice in Saudi

Arabia where there is a shortage of blood donors.40 The

poor rate of female donation can be improved by providing

more accommodation facilities at the donation suites and

improving health awareness through repeated campaigns.
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