
Segmenting active blood donors according to their barriers to 

develop retention programs 

 

Laura Romero-Domíngueza* 

a Universidad de Las Palmas de Gran Canaria 

Campus de Tafira, 35017 Las Palmas de Gran Canaria (Spain) 

laura.romero@ulpgc.es  

 

Josefa D. Martín-Santanaa 

a Universidad de Las Palmas de Gran Canaria 

Campus de Tafira, 35017 Las Palmas de Gran Canaria (Spain) 

josefa.martin@ulpgc.es  

 

Asunción Beerli-Palacioa 

a Universidad de Las Palmas de Gran Canaria 

Campus de Tafira, 35017 Las Palmas de Gran Canaria (Spain) 

suny.beerli@ulpgc.es  

 

* Corresponding author: 

Laura Romero-Domínguez 

Campus de Tafira, 35017 Las Palmas de Gran Canaria (Spain) 

+34 928 45 81 15 

+34 928 45 86 85 

laura.romero@ulpgc.es  

 

Declaration of interest: none. 

 

© 2019. This manuscript version is made available under the CC-BY-NC-ND 4.0 
license http://creativecommons.org/licenses/by-nc-nd/4.0/ 

This document is the Accepted Manuscript version of a Published Work that appeared in 
final form in Transfusion Medicine Reviews. To access the final edited and published work 
see https://doi.org/10.1016/j.tmrv.2019.06.004 

 

mailto:laura.romero@ulpgc.es
mailto:josefa.martin@ulpgc.es
mailto:suny.beerli@ulpgc.es
mailto:laura.romero@ulpgc.es
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.tmrv.2019.06.004


Segmenting active blood donors according to their barriers to 

develop retention programs 

 

Abstract 

Given the lack of a consensus on a catalogue of donation barriers, this study proposes a 

holistic scale of barriers which was used to segment Spanish active blood donors in order 

to define specific retention and loyalty strategies. A sample of 26,626 active donors from 

14 of the 17 Spanish blood transfusion centers assessed a total of 25 barriers through an 

online survey. This scale was validated and four barrier categories were defined: 

Informative, Intrinsic, Time-space and Procedural. Segmentation was performed through 

k-means clustering. Four active donor clusters were created: (1) “Very Inhibited” 

(13.2%), who experienced a high number of barriers in all categories; (2) “Uninhibited” 

(46.9%), which was the largest cluster with fewer barriers; (3) “Apprehensive” (16.9%), 

whose most prevalent barriers were Informative and Intrinsic in nature, and (4) “Busy” 

(23.0%), who experienced mainly Time-space and Informative barriers. Afterwards, 

depending on the size of the cluster, the presence of barriers, and the greater ease or 

difficulty to act on them, the attractiveness of each cluster was established in order to 

propose specific marketing actions. 
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Introduction 

Most developed countries have implemented a voluntary non-remunerated blood 

donation system, which is considered the most desirable by the World Health 

Organization [1]. Consequently, it is a priority for blood transfusion centers (BTC) to 

increase the number of donors, to retain them and to increase their donation frequency. 

Although less than 40% of the population is eligible to donate blood, it is estimated that 

only 5-10% does donate, despite the awareness campaigns launched by the responsible 

bodies [2,3]. Due to the decrease of the donor pool, which sometimes causes issues to 

satisfy the existing blood demand, BTC make great efforts to promote donation. To this 

end, they have two alternatives: retaining active donors and/or recruiting new donors [4]. 

Although the recruitment of new donors contributes to increasing the size of the donor 

pool and to replacing donors who, either voluntarily or by obligation, cease to donate 

[5,6], retaining active donors implies lower costs [7,8], since repeat donors are more 

familiar with the system. 

 

To optimize donor retention strategies, it is essential that BCT are aware of the factors 

that intervene in blood donation behavior. Among them, barriers are perhaps those that 

most affect such behavior, preventing or hindering donation [9]. Although barriers have 

generally been studied for non-donors and lapsed donors [10,11], they also affect active 

donors, preventing them from donating more frequently [12]. 

 

In the literature, donation barriers of a very diverse nature have been identified, but in a 

fragmented manner. These barriers are fear [13,14], inconvenience of the donation venue 

[9,15], lack of time [10,12], physical reactions [16,17], lack of information [18,19] or the 

absence of a personal request to donate [20,21]. There is no consensus around a general 



barrier scale, either common categories. Moreover, conceptually similar barriers have 

been studied, but different labels have been used for the same barrier [9]. This makes it 

difficult to compare results or to group barriers according to their category. Furthermore, 

barriers vary among donors. Therefore, it is necessary to segment them in order to 

develop differentiated marketing actions [12,22–25]. 

 

Hence, the aim of this work is two-fold. Firstly, it is aimed at designing and validating a 

holistic barrier scale based on the different scales existing in the literature. The second 

aim is to segment active donors from Spanish BTC using the different categories 

identified in the previously designed scale as criteria. One of the main practical 

applications of this work could be to create targeted marketing actions in order to 

increase donation frequency among the different clusters identified. 

 

Material and methods 

The methodological process was based on a survey through an online questionnaire. The 

population was comprised of active donors (individuals who had donated blood at least 

once in the last two years) registered in the databases of 14 of the 17 regional BTC, 

which are the responsible institutions for blood collection in Spain [26]. All active donors 

in the study population were over 18 years old, both sexes and residents in Spain. BTC 

sent all their registered active donors an e-mail with the URL of the online platform that 

hosted the questionnaire. The initial sample had 31,993 active donors. However, due to 

unfinished questionnaires, the sample was reduced to 26,626 donors (questionnaire 

completion rate 83.22%). 

 



To measure donation barriers, a scale was designed based on an extensive review of the 

literature [5,12,14,27–32]. The 14 participating BTC contributed to the content validation 

of the proposed scale. The scale comprised 25 items, each corresponding to a single 

barrier. By using dichotomous responses - Yes or No -, an answer to the following 

question was given: “Please note whether each of the following causes could prevent you 

from increasing the number of blood donations you make per year.”  

 

Before segmentation, it was necessary to determine the different underlying barrier 

categories in the proposed scale and its multidimensional structure. Based on the study 

carried out by Debelak and Tran [33], the tetrachoric correlation (TCC) matrix must be 

used if variables are binary when a principal component analysis (PCA) is carried out. 

For this reason, based on such input, a PCA was done for the barrier scale, and its results 

are shown in Table 1. In addition, the reliability or consistency of the global scale, as well 

as that of each resulting factor, was determined by calculating the coefficient of Kuder-

Richardson Formula 20 (KR-20). This coefficient is equivalent to Cronbach’s alpha when 

variables are binary [34]. Throughout this validation process, the number of final items 

was still 25. 

 

Based on the findings in Table 1, we could infer the following:  

 

(1) The results of PCA could be considered satisfactory, since they explained 70.01 % of 

the total variance, thus exceeding the 60.0% threshold indicated by Hair et al. [35].  

 

(2) The correlations between the factors and the different items, expressed through factor 

loadings, were very significant. According to Hair and colleagues [35], factor loadings of 



0.5 or higher are considered significant. All items in the scale had loadings greater than 

0.5, excepting one, and 19 out of 25 items’ loadings were higher than 0.6. 

 

(3) The proportions of explained variance of each item, expressed by means of 

communalities (COM), were high given that in every case (with the exception of BARR8 

and BARR9) more than half of the variability of the participants’ answers was explained. 

It is asserted that items with COM values of 0.5 or higher are considered to have 

sufficient explanation [35].  

 

(4) It was a reliable scale. KR-20 values, both at a global level and for each dimension 

(except one of them), were greater than 0.7, which is an acceptable threshold, as 

suggested by Nunnally and Berstein [34]. 

 

Table 1. Results of the PCA of the barrier scale 

Barriers 
PCA results 

COM F1 F2 F3 F4 

Informative barriers 

BARR24 Absence of promotional donation campaigns 

to donate blood (TV, radio, social networks, 

etc.) 
0.740 0.715 0.434 0.099 0.177 

BARR3 Lack of information about the constant need 

for blood 
0.731 0.682 0.473 0.193 0.074 

BARR1 Lack of information about the donation 

process or requisites 
0.703 0.570 0.574 0.222 -0.006 

BARR2 Lack of information about the location or 

opening times of donation venues 
0.712 0.529 0.270 0.599 -0.017 

BARR26 Absence of a reminder from the center to 

donate 
0.504 0.502 0.121 0.471 0.126 

Intrinsic barriers 

BARR19 General fear and anxiety of donation 0.912 0.220 0.926 0.075 0.035 

BARR20 Fear of needles and/or pain 0.913 0.250 0.919 0.065 0.045 

BARR21 Fear of seeing blood 0.873 0.225 0.903 0.058 0.052 

BARR7 Lack of willingness, interest and/or 

motivation to donating blood 
0.840 0.397 0.816 0.093 0.090 

BARR6 Negative experience during a previous blood 

donation 
0.727 0.062 0.811 0.170 0.190 

BARR23 Negative opinions of friends, relatives, etc., 

towards blood donation 
0.751 0.221 0.809 0.154 0.151 

BARR5 Cultural, religious or ethical reasons 0.686 0.255 0.786 0.047 0.031 

BARR17 Suffering physical distress (nausea, vomit, 

dizziness, etc.) 
0.711 -0.174 0.772 0.275 0.096 



BARR22 Fear of suffering anaemia 0.582 0.010 0.738 0.125 0.144 

BARR18 Suffering wounds in arms due to use of 

needles (haematoma, irritation, etc.) 
0.664 -0.124 0.716 0.194 0.313 

BARR8 Mistrust about the possible uses of blood 0.487 0.291 0.574 0.140 0.231 

Time-space barriers 

BARR12 Inconvenient location of donation venues 0.854 0.123 0.201 0.885 0.121 

BARR11 Donation venues are located too far away 0.826 0.135 0.179 0.875 0.098 

BARR10 Schedule incompatibility with donation 

venues 
0.694 -0.015 0.010 0.814 0.176 

BARR13 Lack of parking space in donation venues 0.557 0.212 0.190 0.606 0.329 

BARR9 Lack of free time 0.405 -0.103 -0.117 0.536 0.307 

Procedural barriers 

BARR15 Inconvenience related to having to fill out my 

personal data at each donation 
0.671 0.305 0.010 0.119 0.751 

BARR16 Duration of blood extraction process longer 

than half an hour 
0.684 -0.007 0.283 0.259 0.733 

BARR14 Waiting time longer than half an hour 0.673 0.015 0.232 0.401 0.677 

BARR25 Absence of blood donation incentives (blood 

tests, gifts, social recognition, tickets to 

events, etc.). 
0.604 0.564 0.237 0.033 0.478 

Factor’s self-value   1.645 11.022 3.445 1.391 

Partial percentage of explained variance  11.60 32.95 16.05 9.41 

Total percentage of explained variance 70.01 

KR-20 of each factor  0.749 0.890 0.740 0.555 

KR-20 global scale 0.884 

 

As expected, there were several clearly different dimensions in this scale, which we could 

call “Informative barriers” (F1), “Intrinsic barriers” (F2), “Time-space barriers” (F3) y 

“Procedural barriers” (F4). The “Informative barriers” category consisted of barriers 

related to lack of information about the donation process, location and opening times of 

donation venues or the constant need for blood [18,19]. In addition, it also included the 

absence of promotional campaigns to donate blood [14,31] and the absence of reminders 

from the centers to donate [12,13]. “Intrinsic barriers” included barriers related to the 

internal processes of individuals such as beliefs and perceptions [30,37] or fears 

associated with donation (e.g. fear of needles, fear of collapsing, etc.) [14,17,31]. “Time-

space barriers” were related to the opportunity costs of donating blood in terms of time 

and space [15,36]. Finally, “Procedural barriers” comprised certain factors of the 

donation process itself which discourage people from repeating blood donation 

[12,35,38]. 

 



Results 

The sociodemographic profile of Spanish active blood donors (see Table 1) was 

characterized as homogeneous in terms of sex (48.9% male and 51.1% female), older 

than 45 years old (36.4%) and having university education (51.0%). Most of them were 

employed (78.8%) and had a monthly income lower than 2,000 euros (53.8%). Regarding 

their donation behavior, most of them donated only once or twice a year (73.0%) and had 

been donating for more than 4 years (63.0%). 

 

Table 2. Sample profile 

Characteristics N % 

Sex   

Male 13007 48.9 

Female 13619 51.1 

   

Age (years)   

18-25 4237 15.9 

26-35 5267 19.8 

36-45  7421 27.9 

>45 9701 36.4 

   

Education   

No formal education or Primary 3422 12.9 

Secondary 9623 36.1 

University 13581 51.0 

   

Employed   

Yes 20975 78.8 

No 5651 21.2 

   

Total monthly income (euros)   

<2000 14331 53.8 

2001-4000 9610 36.1 

>4000 2685 10.1 

   

Donation frequency in 2017   

Once 10585 39.7 

Twice 8864 33.3 

3 or 4 times 7177 27.0 

   

Experience as a donor (years)   

< 2 4228 15.9 

2-4 5616 21.1 

5-10 6643 24.9 

11-15 3035 11.4 

>15 7104 26.7 

Total 26626 100.0 

 



According to the PCA results, Table 3 also shows the descriptive analysis of different 

barriers influencing Spanish active donors. The most frequent barriers were informative, 

with frequency values between 30.5% y 40.3%. The most relevant barriers were “Lack of 

information about the location or opening times of donation venues” (40.3%) and 

“Absence of a reminder from the center to donate” (36.9%). However, “Time-space 

barriers” also showed high percentages, e.g. “Schedule incompatibility with donation 

venues” (45.3%) and “Lack of free time” (38.6%). Amongst “Intrinsic barriers”, the most 

important ones were “Lack of willingness, interest and/or motivation to donating” 

(36.1%) and “Fear of needles and/or pain” (30.2%). Lastly, the results particularly 

highlight “Waiting time longer than half an hour “(25.6%) as the most frequent barrier in 

the category of “Procedural barriers”. 

 

Table 3. Descriptive analysis of barriers 

Barriers 
Frequencies 

N % 

Informative barriers 

BARR2 
Lack of information about the location or 

opening times of donation venues 
10720 40.3 

BARR26 
Absence of a reminder from the center to 

donate 
9823 36.9 

BARR3 
Lack of information about the constant need 

for blood 
9770 36.7 

BARR24 

Absence of promotional donation campaigns 

to donate blood (TV, radio, social networks, 

etc.) 

8753 32.9 

BARR1 
Lack of information about the donation 

process or requisites 
8109 30.5 

Intrinsic barriers 

BARR7 
Lack of willingness, interest and/or 

motivation to donating blood 
9623 36.1 

BARR20 Fear of needles and/or pain 8050 30.2 

BARR6 
Negative experience during a previous blood 

donation 
7479 28.1 

BARR17 
Suffering physical distress (nausea, vomit, 

dizziness, etc.) 
7398 27.8 

BARR19 General fear and anxiety of donation 7232 27.2 

BARR21 Fear of seeing blood 6650 25.0 

BARR5 Cultural, religious or ethical reasons 4831 18.1 

BARR18 
Suffering wounds in arms due to use of 

needles (haematoma, irritation, etc.) 
4217 15.8 

BARR8 Mistrust about the possible uses of blood 3491 13.1 

BARR22 Fear of suffering anaemia 3289 12.4 

BARR23 
Negative opinions of friends, relatives, etc., 

towards blood donation 
3102 11.7 



Time-space barriers 

BARR10 
Schedule incompatibility with donation 

venues 
12064 45.3 

BARR9 Lack of free time 10285 38.6 

BARR11 Donation venues are located too far away 8043 30.2 

BARR13 Lack of parking space in donation venues 6705 25.2 

BARR12 Inconvenient location of donation venues 6185 23.2 

Procedural barriers 

BARR14 Waiting time longer than half an hour 6823 25.6 

BARR15 
Inconvenience related to having to fill out my 

personal data at each donation 
4915 18.5 

BARR25 

Absence of blood donation incentives (blood 

tests, gifts, social recognition, tickets to 

events, etc.) 

4675 17.5 

BARR16 
Duration of blood extraction process longer 

than half an hour 
3044 11.4 

 

These results show that BTC must apply strategies and take actions to eliminate these 

barriers in order to increase donation rates. To this end, firstly it is necessary to segment 

active donors based on the four barrier categories resulting from the PCA. To do this, 

four new variables were created, each corresponding to the sum of barriers that 

respondents selected in each of the proposed categories. For instance, the “Informative 

barriers” value was the sum of barriers BARR1, BARR2, BARR3, BARR24 and 

BARR26. Thus, this variable could have values from 0 to 5 (see Table 3, Range column), 

where 0 meant the respondent did not present any of the suggested barriers, and 5 meant 

that they presented all of them.  

 

Table 4 shows the descriptive statistics of these four new variables, which were 

subsequently used to segment active donors. Table 3 also includes the results of the k-

means clustering, and shows the centers of each of the four identified clusters. K-means 

is a non-hierarchical clustering analysis model which consists in portioning the data into 

a user-specified number of clusters and then iteratively reassigning observations (in this 

case, active donors) to clusters until some numerical criterion is met. The criterion 

specifies a goal related to minimizing the distance of observations from one another in a 

cluster and maximizing the distance between clusters [35]. 



 

Table 4. Descriptive statistics for the categories of barriers and cluster centers 

Barriers Descriptive statistics Cluster centroids* 

 Range Mean SD 

Cluster 1 

Very 

Inhibited 

Cluster 2 

Uninhibited 

Cluster 3 

Apprehensive 

Cluster 4 

Busy 

F 

(p) 

Informative 0.00-5.00 1.77 1.68 3.71 0.57 2.52 2.57 
8882.940 

(0.000) 

Intrinsic 0.00-11.00 2.45 3.11 8.37 0.40 5.34 1.15 
58803.900 

(0.000) 

Time-space 0.00-5.00 1.63 1.61 3.03 0.69 1.05 3.15 
8246.629 

(0.000) 

Procedural 0.00-4.00 0.73 1.00 1.58 0.30 0.77 1.10 
2395.333 

(0.000) 

Cluster size    
3501 

(13.2%) 

12496 

(46.9%) 

4495 

(16.9%) 

6134 

(23.0%) 
 

*Cluster centroids are the mean values of the observations (active donors) on the variables (the different barrier categories) in the 

cluster variate [35]. 

 

Cluster 1, labelled “Very Inhibited”, represented 13.2% of donors. It was characterized 

by a high number of barriers in all categories. Cluster 2, labelled “Uninhibited”, was the 

largest (46.9%) and the one with the least number of barriers in all categories. In cluster 

3, which included 16.9% of donors, Intrinsic barriers prevailed, but also Informational 

barriers. Therefore, this cluster was labelled as “Apprehensive”. Finally, cluster 4 was the 

second in size (23.0%) and was characterized by a high number of Time-space barriers, 

which suggested labelling it as “Busy”.  

 

Table 5 shows the presence of donation barriers in the four identified clusters, allowing 

us to observe which were the most inhibiting in each category and cluster. Such presence 

was related to the percentage of active donors who stated that the proposed barriers could 

prevent them from increasing the number of donations they make per year. The average 

presence values of all barriers, both at a global level and in each cluster (see Table 5, 

Total average row), confirmed the denomination that was assigned to the four clusters. 

Thus, cluster 1 showed a total average of 66.8%, whereas the total average of cluster 2 



was only 7.8%. On the other hand, the other two clusters had values lower than 40.0%, 

although the incidence of the barrier categories was different. 

 

Table 5. Presence of barriers (%) in each cluster 

Barriers Global 

Cluster 1 

Very 

Inhibited 

Cluster 2 

Uninhibited 

Cluster 3 

Apprehensive 

Cluster 4 

Busy 

Informative barriers 

BARR24 Absence of promotional 

donation campaigns to 

donate blood (TV, radio, 

social networks, etc.) 

32.9 74.5 9.7 52.6 41.9 

BARR3 Lack of information about 

the constant need for 

blood 
36.7 79.1 10.5 59.8 48.9 

BARR1 Lack of information about 

the donation process or 

requisites 
30.5 75.0 6.3 55.1 36.1 

BARR2 Lack of information about 

the location or opening 

times of donation venues 
40.3 76.4 13.1 47.9 69.4 

BARR26 Absence of a reminder 

from the center to donate 
36.9 66.4 17.1 36.1 61.1 

Informative barriers average 35.5 74.3 11.3 50.3 51.5 

Intrinsic barriers 

BARR19 General fear and anxiety 

of donation 
27.2 94.9 1.7 74.7 5.5 

BARR20 Fear of needles and/or 

pain 
30.2 97.3 2.9 83.4 8.8 

BARR21 Fear of seeing blood 25.0 90.7 1.5 66.9 4.6 

BARR7 Lack of willingness, 

interest and/or motivation 

to donating blood 

36.1 95.0 7.1 83.8 26.7 

BARR6 Negative experience 

during a previous blood 

donation 
28.1 86.6 6.0 57.0 18.4 

BARR23 Negative opinions of 

friends, relatives, etc., 

towards blood donation 
11.7 60.7 0.3 18.6 1.7 

BARR5 Cultural, religious or 

ethical reasons 
18.1 66.9 1.7 41.8 6.5 

BARR17 Suffering physical distress 

(nausea, vomit, dizziness, 

etc.) 

27.8 81.7 9.8 45.5 20.7 

BARR22 Fear of suffering anaemia 12.4 53.9 3.2 17.1 3.7 

BARR18 Suffering wounds in arms 

due to use of needles 

(haematoma, irritation, 

etc.) 

15.8 60.3 3.7 23.5 9.6 

BARR8 Mistrust about the 

possible uses of blood 
13.1 48.5 1.9 22.1 9.2 

Intrinsic barriers average 22.3 76.1 3.6 48.6 10.5 

Time-space barriers 

BARR12 Inconvenient location of 

donation venues 
23.2 58.3 2.2 12.1 54.1 

BARR11 Donation venues are 

located too far away 
30.2 66.7 6.5 19.7 65.4 

BARR10 Schedule incompatibility 

with donation venues 
45.3 69.3 26.1 31.8 80.6 



BARR13 Lack of parking space in 

donation venues 
25.2 58.5 6.4 18.9 49.0 

BARR9 Lack of free time 38.6 49.9 28.2 22.0 65.6 

Time-space barriers average 32.5 60.5 13.9 20.9 62.9 

Procedural barriers 

BARR15 Inconvenience related to 

having to fill out my 

personal data at each 

donation 

18.5 31.8 9.5 17.1 30.0 

BARR16 Duration of blood 

extraction process longer 

than half an hour 
11.4 31.2 3.7 10.8 16.4 

BARR14 Waiting time longer than 

half an hour 
25.6 54.2 10.9 25.4 39.6 

BARR25 Absence of blood 

donation incentives (blood 

tests, gifts, social 

recognition, tickets to 

events, etc.) 

17.5 41.0 5.8 23.7 23.6 

Procedural barriers average 18.3 39.6 7.5 19.3 27.4 

TOTAL AVERAGE  26.3 66.8 7.8 38.7 31.9 

 

Having seen Table 5, we can infer that the “Very Inhibited” cluster showed the greatest 

affected proportion of any cluster within each barrier, excepting only BARR10. In fact, 

the average values of the four barrier categories were very high, ranging from 39.6% to 

76.1%, unlike the average values of the global sample, ranging from 18.25% to 35.5%. 

The barriers that affected this cluster the most were Intrinsic barriers and Informative 

barriers (76.1% and 74.3%, respectively). At the other end of the spectrum, the 

“Uninhibited” cluster was the least affected by all barrier categories, with average values 

ranging from 3.6% to 13.9%. Time-space barriers had the greatest influence in this 

cluster. In the middle of the scale we could find the “Apprehensive” cluster, characterized 

by a greater prevalence of Intrinsic barriers (48.6%), and the “Busy” cluster, where the 

most relevant barriers were Time-space barriers (62.9%). However, these two clusters 

also showed a large percentage of Informative barriers (50.3% “Apprehensive” and 

51.5% “Busy”). 

 

From these results, it can be firstly inferred that the “Uninhibited” cluster is the most 

attractive both for its size and for being the one with fewer barriers. Therefore, it would 



be the priority cluster for directing marketing action programs. Secondly, the “Busy” 

cluster also has some appeal, not only because of its size, but also because its most 

prevalent barriers – Time-space - can be mitigated in the short term with actions that 

facilitate donation (i.e., by expanding opening hours of donation venues). Third, the 

“Apprehensive” cluster has less interest than the previous ones because one of the most 

prevalent barriers in it, the Intrinsic ones (e.g., fear of needles or of the sight of blood, 

cultural/ethical reasons,), are more difficult to eliminate. Finally, the “Very Inhibited” 

cluster is very unattractive, since it is small in size and its high number and range of 

barriers make it unworthy of devoting efforts and resources to it.  

 

In order to develop differentiated strategies, it is essential to know the profile and 

donation behavior of each cluster. For this purpose, Tables 6 and 7 show the 

sociodemographic characteristics and donation behavior of active donors in each cluster, 

observing statistically significant differences among them. According to the p-value of 

the chi-square (χ2) statistic, all sociodemographic and donation behavior characteristics 

were statistically significant (all p-values are less than 0.000), thus meaning that there 

were differences among clusters according to them. However, among all variables 

analyzed, the “Employed” and the “Total monthly income” variables presented the lowest 

chi-square values, which means the differences among clusters were less pronounced. 

 

The disproportionate representation of some sociodemographic characteristics compared 

to the global donor sample allows to establish the sociodemographic profiles of the 

identified clusters. Thus, comparing the clusters results with the global sample data, the 

“Very Inhibited” cluster and the “Uninhibited” cluster presented most differences in 

terms of sociodemographic characteristics (see Table 6). Thus, in the “Very Inhibited” 



cluster, a greater presence of women (59.4%) and younger age groups (48.5% between 

18-35 years old) was observed, as well as individuals with university education (57.2%) 

and unemployed individuals (26.8%). The “Uninhibited” cluster presented more men 

(51.9%), higher age intervals (73.6% older than 35 years old), more donors with primary 

and secondary education (52.7%), more individuals currently working (80.8%) and 

slightly higher income levels than the other clusters (48.0% higher than 2,000 euros).  

 

Table 6. Cluster profiles according to sociodemographic characteristics 

Characteristics 
Global 

Cluster 1 

Very Inhibited 

Cluster 2 

Uninhibited 

Cluster 3 

Apprehensive 

Cluster 4 

Busy 
χ2 

(p) 
N % N % N % N % N % 

Sex            

Male 13007 48.9 1412 40.6 6483 51.9 1999 44.5 3105 50.6 184.401 

(0.000) Female 13619 51.1 2081 59.4 6013 48.1 2496 55.5 3029 49.4 

            

Age (years)            

18-25 4237 15.9 937 26.8 1247 10.0 943 21.0 1110 18.1 

1246.881 

(0.000) 

26-35 5267 19.8 759 21.7 2048 16.4 1042 23.2 1418 23.1 

36-45 7421 27.9 829 23.7 3624 29.0 1149 25.6 1819 29.7 

>45 9701 36.4 976 27.9 5577 44.6 1361 30.3 1787 29.1 

            

Education            

No formal education or 

Primary 
3422 12.9 265 7.6 1991 15.9 494 11.0 672 11.0 

274.525 

(0.000) Secondary 9623 36.1 1235 35.3 4602 36.8 1624 36.1 2162 35.2 

University 13581 51.0 2001 57.2 5903 47.2 2377 52.9 3300 53.8 

            

Employed            

Yes 20975 78.8 2564 73.2 10093 80.8 3442 76.6 4876 79.5 108.890 

(0.000) No 5651 21.2 937 26.8 2403 19.2 1053 23.4 1258 20.5 

            

Total monthly income 

(euros) 
           

<2000 14331 53.8 1940 55.4 6501 52.0 2531 56.3 3359 54.8 
38.523 

(0.000) 
2001-4000 9610 36.1 1206 34.4 4733 37.9 1536 34.2 2135 34.8 

>4000 2685 10.1 355 10.1 1262 10.1 428 9.5 640 10.4 

Total 26626 100.0 3501 13.2 12496 46.9 4495 16.9 6134 23.0  

 

Finally, regarding donation behavior, statistically significant differences were also 

observed among clusters. Comparing the clusters results with the global sample data, 

results also indicated that the “Very Inhibited” cluster and the “Uninhibited” cluster 

presented most differences. Thus, the “Uninhibited” cluster was the one with donors who 



had the highest frequency of donations in 2017 (64.1% donated 2-4 times), whereas the 

“Busy” cluster and “Very Inhibited” cluster had the lowest frequencies (46.5% and 

42.7%, respectively, donated only once). Regarding donor experience, most differences 

were observed between the “Very Inhibited” cluster and the “Uninhibited” cluster. The 

former included the least experienced donors (44.8% had been donors for less than 5 

years), and the latter included the most experienced donors (44.0% had a donor history of 

more than 10 years). 

 

Table 7. Cluster profiles according to donation behavior 

 Characteristics 
Global 

Cluster 1 

Very 

Inhibited 

Cluster 2 

Uninhibited 

Cluster 3 

Apprehensive 

Cluster 4 

Busy 
Χ2 

(p) 

N % N % N % N % N % 

Donation frequency in 2017            

Once 10585 39.7 1496 42.7 4478 35.8 1758 39.1 2853 46.5 
284.304 

(0.000) 
Twice 8864 33.3 1157 33.0 4265 34.1 1429 31.8 2013 32.8 

3 or 4 times 7177 27.0 848 24.2 3753 30.0 1308 29.1 1268 20.7 

            

Experience as a donor (years)            

< 2 4228 15.9 758 21.7 1574 12.6 859 19.1 1037 16.9 

497.658 

(0.000) 

2-4 5616 21.1 807 23.1 2357 18.9 1062 23.6 1390 22.7 

5-10 6643 24.9 853 24.4 3067 24.5 1130 25.1 1593 26.0 

11-15 3035 11.4 330 9.4 1547 12.4 464 10.3 694 11.3 

>15 7104 26.7 753 21.5 3951 31.6 980 21.8 1420 23.1 

Total 26626 100.0 3501 13.2 12496 46.9 4495 16.9 6134 23.0  

 

Discussion and conclusions 

The first aim of this work was to design and validate a donation barrier scale, taking into 

account a wide range of different barriers. The results of the study conclude that there are 

four barrier categories: “Informative barriers”, “Intrinsic barriers”, “Time-space barriers” 

and “Procedural barriers”. This classification is similar to some barrier typologies that 

have been previously identified in the literature. For example, “Informative barriers” are 

quite close to the “No information” categories detected in the work of Martín-Santana 

and Beerli-Palacio [23] and the “Lack of knowledge” category found in Bednall and 



Bove’s meta-analysis [9]. Having said that, the classification proposed in the present 

study includes other barriers that are also relevant for BTC, e.g. the absence of 

promotional campaigns and the absence of reminders from the centers to donate. On the 

other hand, “Intrinsic barriers” comprise the majority of the items that Schreiber and 

others [15] included in the “Physical factors” and “Fear” categories, as well as the 

barriers that Bednall and Bove [9] grouped under the “Fear” and “Personal values” 

denominations in their meta-analysis. As for “Time-space barriers”, although the 

inconvenience related to donation has already been analyzed by many authors 

[9,10,14,38], none of them have considered the time and space dimensions jointly. In the 

same way, “Procedural barriers” complement the “Lengthy process” category devised by 

Schreiber and others [15], since it incorporates other barriers such as waiting times, the 

obligation to fill in a health questionnaire at each donation and the absence of donation 

incentives. For these reasons, we can conclude that the scale designed and validated in 

this study provides a more integrative option for analyzing donation barriers. 

 

Contrary to what was expected, the results of this study have verified that active donors 

face important barriers that prevent them from donating more frequently. Therefore, it is 

necessary to eliminate these barriers in order to increase their number of donations per 

year. This is especially so because the retention of active donors presents important 

advantages over both the recovery of inactive donors and the recruitment of new donors, 

which are mainly lower costs for BTC due to their lower incidence of contagious 

diseases, their generalized tendency to donate more frequently and their higher level of 

commitment to blood donation, so they may also act as advocates [13,15,24].  

 



Given the BTC’ scarcity of economic resources, their management should be oriented 

towards developing differentiated programs aimed at the highest investment-return donor 

clusters, which will be those including donors with fewer barriers or whose barriers are 

easier to eliminate. For this reason, this study, applying the different categories of barriers 

as criteria, has identified four clusters of active donors which require differentiated 

marketing strategies in order to eliminate these barriers: (1) “Uninhibited” donors, who 

present very few barriers; (2) “Busy” donors, whose most prevalent barriers are Time-

space and Informative; (3) “Apprehensive” donors, whose barriers are mostly Intrinsic 

and Informative, and (4) “Very Inhibited” donors, who experience a high number of 

barriers in all categories.  

 

Taking into account the characteristics of the four clusters, the present study suggests a 

series of practical applications that BTC can use in programs to promote donation and 

retain active donors. First and foremost, the results indicate that BTC must establish 

differentiated marketing strategies, prioritizing firstly the “Uninhibited” cluster, then the 

“Busy” and “Apprehensive” clusters, and lastly the “Very Inhibited” cluster. With respect 

to the specific marketing actions to be implemented, direct marketing would be the most 

effective communication action for both the “Uninhibited” and the “Busy” clusters. To 

that end, telephone calls or messages could be used to remind donors that they can give 

blood again after the inter-donation period, given that both clusters present a slight 

predominance of male donors who, following Charbonneau and colleagues’ [14] results, 

tend to forget when they can re-donate more frequently than female donors. In the 

particular case of the “Uninhibited” cluster, the success in using direct communication 

channels may be greater than in the other clusters because these donors have the greatest 

commitment to blood donation in terms of annual donation frequency in 2017. Therefore, 



it is expected that, in the “Uninhibited” cluster, the rate of negative responses to a 

telephone call or a direct message will be lower. In the case of the “Busy” cluster, since 

the most relevant barriers in it are related to lack of time and time incompatibility, which 

is consistent with the predominance donors of older ages (≥36 years old), with university 

education, who are currently working and had an annual donation frequency of only one 

donation in 2017, BTC should consider extending donation times, as well as increasing 

the frequency of visits for blood donation mobile units.  

 

In the “Apprehensive” cluster, advertising campaigns would be more advisable, and 

should aim to change beliefs and attitudes towards blood donation, given that the most 

prevalent barrier categories among “Apprehensive” donors are Informative and Intrinsic 

barriers. The prevalence of Intrinsic barriers in this cluster is consistent with the 

predominance of female donors, who have been frequently reported as individuals 

especially affected by this barrier typology [14,17]. However, and given that the 

"Apprehensive" cluster did not show an exaggerated prevalence of any age interval and 

that almost 90.0% of donors had, at least, university studies, it is surprising that 

Informative barriers were the most prevalent barrier category, taking into account that 

most developed countries have access to information and ICT. That is why BTCs should 

strive to design advertising campaigns. With regard to social marketing campaigns, they 

should be carried out across a significant period of time in order to achieve the intended 

changes in belief systems and attitudes. 

 

Lastly, since the “Very Inhibited” cluster consists of younger subjects, it would be 

advisable to use social media with factual messages or testimonials (e.g. “Blood is 

perishable”, “There is a constant need for blood at hospitals”), instead of messages 



appealing to action (e.g. “Donate blood”, “Come give blood at…”). Additionally, in order 

to educate teenagers, who will be future donors, it would also be advisable to implement 

informative and awareness actions on the importance of blood donation at educational 

centers, especially high schools. For that, virtual reality (VR) and augmented reality (AR) 

technologies could be integrated in the design of campaigns and educational materials 

aimed at diminishing intrinsic barriers among the young. 

 

This work has some limitations. The first one is basically related to the study population - 

Spanish active donors. For this reason, it would be advisable to replicate this work in 

other geographical contexts. Additionally, the methodological procedure followed could 

be a second limitation, as it is possible that the answers obtained came more or less 

exclusively from donors which were more committed to blood donation. Finally, the 

differentiated marketing actions proposed in this work are just proposals based solely on 

the results of the cluster analysis. In order to verify their effectiveness and suitability, it 

would be ideal for BTCs to apply some of them. 

 

Acknowledgements 

This work was supported by the Spanish Ministry of Economy and Competitiveness 

(Project ECO2015-64875-R). 

 

References 

[1] World Health Organization, International Federation of Red Cross and Red 

Crescent Societies. Towards 100 % Voluntary Blood Donation A Global 

Framework for Action 2010. 

https://www.who.int/bloodsafety/publications/9789241599696_eng.pdf?ua=1 



(accessed April 20, 2018). 

[2] Custer B, Schlumpf K, Simon TL, Spencer BR, Wright DJ, Wilkinson SL. 

Demographics of successful, unsuccessful and deferral visits at six blood centers 

over a 4-year period. Transfusion 2012;52:712–21. doi:10.1111/j.1537-

2995.2011.03353.x. 

[3] Lacetera N, Macis M. Do all material incentives for pro-social activities backfire? 

The response to cash and non-cash incentives for blood donations. J Econ Psychol 

2010;31:738–48. doi:10.1016/j.joep.2010.05.007. 

[4] Godin G, Sheeran P, Conner M, Germain M, Blondeau D, Gagné C, et al. Factors 

explaining the intention to give blood among the general population. Vox Sang 

2005;89:140–9. doi:10.1111/j.1423-0410.2005.00674.x. 

[5] Beerli-Palacio A, Martín-Santana JD. How to increase blood donation by social 

marketing. Int Rev Public Nonprofit Mark 2015;12:253–66. doi:10.1007/s12208-

015-0133-8. 

[6] Wildman J, Hollingsworth B. Blood donation and the nature of altruism. J Health 

Econ 2009;28:492–503. doi:10.1016/j.jhealeco.2008.11.005. 

[7] Devine D, Goldman M, Engelfriet CP, Reesink HW, Hetherington C, Hall S, et al. 

Donor recruitment research. Vox Sang 2007;93:250–9. doi:10.1111/j.1423-

0410.2007.00962.x. 

[8] Gemelli CN, Hayman J, Waller D. Frequent whole blood donors: understanding 

this population and predictors of lapse. Transfusion 2017;57:108–14. 

doi:10.1111/trf.13874. 

[9] Bednall TC, Bove LL. Donating Blood: A Meta-Analytic Review of Self-Reported 

Motivators and Deterrents. Transfus Med Rev 2011;25:317–34. 

doi:10.1016/j.tmrv.2011.04.005. 



[10] Duboz P, Cunéo B. How barriers to blood donation differ between lapsed donors 

and non-donors in France. Transfus Med 2010;20:227–36. doi:10.1111/j.1365-

3148.2010.00998.x. 

[11] Wevers A, Wigboldus DHJ, De Kort WLAM, Van Baaren R, Veldhuizen IJT. 

Characteristics of donors who do or do not return to give blood and barriers to 

their return. Blood Transfus 2014;12:s37–43. doi:10.2450/2013.0210-12. 

[12] Charbonneau J, Cloutier M-S, Carrier É. Why Do Blood Donors Lapse or Reduce 

Their Donation’s Frequency? Transfus Med Rev 2016;30:1–5. 

doi:10.1016/j.tmrv.2015.12.001. 

[13] Gillespie TW, Hillyer CD. Blood Donors and Factors Impacting the Blood 

Donation Decision. Transfus Med Rev 2002;16:115–30. 

doi:10.1053/tmrv.2002.31461. 

[14] Hupfer ME, Taylor DW, Letwin JA. Understanding Canadian student motivations 

and beliefs about giving blood. Transfusion 2005;45:149–61. doi:10.1111/j.1537-

2995.2004.03374.x. 

[15] Schreiber GB, Schlumpf KS, Glynn SA, Wright DJ, Tu Y, King MR, et al. 

Convenience, the bane of our existence, and other barriers to donating. Transfusion 

2006;46:545–53. doi:10.1111/j.1537-2995.2006.00757.x. 

[16] France CR, France JL, Roussos M, Ditto B. Mild reactions to blood donation 

predict a decreased likelihood of donor return. Transfus Apher Sci 2004;30:17–22. 

doi:10.1016/j.transci.2003.08.014. 

[17] France CR, Rader A, Carlson BW. Donors who react may not come back: Analysis 

of repeat donation as a function of phlebotomist ratings of vasovagal reactions. 

Transfus Apher Sci 2005;33:99–106. doi:10.1016/j.transci.2005.02.005. 

[18] Beerli-Palacio A, Martín-Santana JD. Model explaining the predisposition to 



donate blood from the social marketing perspective. Int J Nonprofit Volunt Sect 

Mark 2009;14:205–14. doi:10.1002/nvsm.352. 

[19] Kalargirou AA, Beloukas AI, Kosma AG, Nanou CI, Saridi MI, Kriebardis AG. 

Attitudes and behaviours of Greeks concerning blood donation: recruitment and 

retention campaigns should be focused on need rather than altruism. Blood 

Transfus 2014;12:320–9. doi:10.2450/2014.0203-13. 

[20] Baig M, Habib H, Haji AH, Alsharief FT, Noor AM, Makki RG. Knowledge, 

misconceptions and motivations towards blood donation among university 

students in Saudi Arabia. Pakistan J Med Sci 2013;29:1295–9. 

doi:10.12669/pjms.296.4137. 

[21] Marantidou O, Loukopoulou L, Zervou E, Martinis G, Egglezou A, Fountouli P, et 

al. Factors that motivate and hinder blood donation in Greece. Transfus Med 

2007;17:443–50. doi:10.1111/j.1365-3148.2007.00797.x. 

[22] Glynn SA, Kleinman SH, Schreiber GB, Zuck T, Mc Combs S, Bethel J, et al. 

Motivations to donate blood: demographic comparisons. Transfusion 

2002;42:216–25. doi:10.1046/j.1537-2995.2002.00008.x. 

[23] Martín-Santana JD, Beerli-Palacio A. Potential donor segregation to promote 

blood donation. Transfus Apher Sci 2008;38:133–40. 

doi:10.1016/j.transci.2007.11.003. 

[24] Ringwald J, Zimmermann R, Eckstein R. Keys to Open the Door for Blood Donors 

to Return. Transfus Med Rev 2010;24:295–304. doi:10.1016/j.tmrv.2010.05.004. 

[25] Sundermann LM, Boenigk S, Willems J. Under blood pressure – differentiated 

versus undifferentiated marketing to increase blood donations. Int Rev Public 

Nonprofit Mark 2017. doi:10.1007/s12208-017-0174-2. 

[26] Ministerio de Sanidad y Consumo. Real Decreto 1088/2005, de 16 de septiembre, 



por el que se establecen los requisitos técnicos y condiciones mínimas de la 

hemodonación y de los centros y servicios de transfusión 2005. 

https://www.boe.es/boe/dias/2005/09/20/pdfs/A31288-31304.pdf (accessed July 

20, 2018). 

[27] Alinon K, Gbati K, Sorum PC, Mullet E. Emotional-motivational barriers to blood 

donation among Togolese adults: a structural approach. Transfus Med 2014;24:21–

6. doi:10.1111/tme.12082. 

[28] Boenigk S, Leipnitz S. Acquiring Potential Blood Donors in Large Cities: A 

Preference-Based Donor Segmentation Study. J Nonprofit Public Sect Mark 

2016;28:364–93. doi:10.1080/10495142.2016.1238330. 

[29] James AB, Schreiber GB, Hillyer CD, Shaz BH. Blood donations motivators and 

barriers: A descriptive study of African American and white voters. Transfus 

Apher Sci 2013;48:87–93. doi:10.1016/j.transci.2012.07.005. 

[30] Polonsky M, Francis K, Renzaho AMN. Is removing blood donation barriers a 

donation facilitator? J Soc Mark 2015;5:190–205. doi:10.1108/JSOCM-08-2014-

0054. 

[31] Shaz BH, James AB, Demmons DG, Schreiber GB, Hillyer CD. The African 

American church as a donation site: motivations and barriers. Transfusion 

2010;50:1240–8. doi:10.1111/j.1537-2995.2009.02570.x. 

[32] Solomon GD. Segmentation and Communications to Solve the Blood Shortage: 

An Exploration of the Problem with Recommendations. Voluntas 2012;23:415–33. 

doi:10.1007/s11266-010-9179-8. 

[33] Debelak R, Tran US. Principal Component Analysis of Smoothed Tetrachoric 

Correlation Matrices as a Measure of Dimensionality. Educ Psychol Meas 

2013;73:63–77. doi:10.1177/0013164412457366. 



[34] Nunnally JC, Bernstein IH. Psychometric Theory. 3rd Edition. New York, NY: 

McGraw Hill, Inc.; 1994. 

[35] Hair JF, Black WC, Babin BJ, Anderson R. Multivariate Data Analysis. Seventh 

Ed. Edinburgh Gate, Harlow, Essex: Pearson; 2010. 

[36] van Dongen A, Ruiter RAC, Abraham C, Veldhuizen IJT. Predicting blood 

donation maintenance: the importance of planning future donations. Transfusion 

2014;54:821–7. doi:10.1111/trf.12397. 

[37] McKeever T, Sweeney MR, Staines A. An investigation of the impact of 

prolonged waiting times on blood donors in Ireland. Vox Sang 2006;90:113–8. 

doi:10.1111/j.1423-0410.2006.00734.x. 

[38] Yuan S, Hoffman M, Lu Q, Goldfinger D, Ziman A. Motivating factors and 

deterrents for blood donation among donors at a university campus-based 

collection center. Transfusion 2011;51:2438–44. doi:10.1111/j.1537-

2995.2011.03174.x. 

 


