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BLOODDONORS AND BLOOD COLLECTION

The effect of World Blood Donor Day on digital information
seeking and donor recruitment

Floris J. Kranenburg ©,%%3* Aukje L. Kreuger ©,%** M. Sesmu Arbous,”* Daphne Laeijendecker,’

and Marian G.J. van Kraaij

BACKGROUND: The purpose of World Blood Donor
Day (WBDD) is to raise awareness for the importance of
blood donation. The aim of this study was to quantify the
impact of WBDD on digital information seeking and
donor recruitment.

STUDY DESIGN AND METHODS: Google Trends
data were used to quantify seeking behavior on “blood
donation” and “blood donor.” Differences in relative
search volume (RSV) between the 3 weeks surrounding
WBDD and the rest of the year were calculated. Second,
mean differences in RSV were compared to assess the
additional effect of hosting using translated search terms.
Third, we compared the period around WBDD with the
control period regarding page views of the Sanquin
website and Facebook likes and number of newly
registered donors in 2016.

RESULTS: The mean RSV for “blood donation” in the
period of interest was 78.6, compared to 72.1 in the
control period (difference, 6.5; 95% confidence interval
[95% Cl], 1.2-11.8). For “blood donor” this was 78.9
compared to 65.9 (difference, 12.9; 95% Cl, 8.1-17.8).
We found no additional effect of hosting. In the period of
interest, the website of Sanquin was visited 6862 times a
day and 4293 times in the control period (difference,
2569; 95% Cl, 1687-3451). In June 2016, 54.6% (95%
Cl, 53.0-56.2) more new donors were registered
compared to the control period.

CONCLUSION: An international campaign like WBDD
raises the awareness of blood donation and is effective in
convincing people to register as blood donors.
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he World Health Organization declared 7 days

and 1 week as official global public health days,

each addressed to a specific topic. One of these

days is World Blood Donor Day (WBDD), which
is celebrated on June 14, the birthday anniversary of Karl
Landsteiner. The purpose of this day is to raise awareness
for the importance of safe blood and voluntary and
unpaid donation and to thank all blood donors for their
effort. In addition, it intends to inspire people to donate
blood voluntarily to reverse the declining trend of new
blood donors over the past decade.! Each year, the day
has a different theme and is hosted by a different country.
In 2015, for instance, China launched the slogan “Thank
you for saving my life” and the Netherlands in 2016
“Blood connects us all.”?

The effect of WBDD can be measured by the number
of newly registered donors. Additionally, the awareness
can be expressed by the amount of information seeking
on Google for certain topics, the number of page views on
the website of the Dutch blood supply Sanquine, and the
number of new likes of the Facebook page of Sanquin.

ABBREVIATIONS: RSV = relative search volume; WBDD =
World Blood Donor Day.
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Each month, 1.6 billion unique visitors use Google, which
accounts for more than 80% of all internet searches.®*
Google Trends is a web tool that can be used to investigate
how search behavior evolves over time. With this tool, it
has been shown that around World Thrombosis Day more
Google searches are performed on “venous thrombosis.”>

In this study, we aimed to measure the impact on
public awareness of the WBDD by means of Google
Trends data and the additional effect of hosting this day
for several countries. Second, we aimed to quantify the
effect of WBDD on number of page views on the website
and new likes of the Facebook page of Sanquin. Finally,
we aimed to investigate the effect of WBDD on recruit-
ment of new donors in the Netherlands.

MATERIALS AND METHODS

We performed an observational study using three different
sources of data.

Google trends

Google Trends is a free accessible web tool of Google, Inc.
(www.google.com/trends) to quantify information on
seeking behavior. The tool reports the number of searches
for a certain term of interest divided by all searches on
Google for the same location and period, thereby taking
into account the variation in internet access and popula-
tion size. Subsequently, the relative search volume (RSV)
is normalized to range from 0 to 100, in which 100 repre-
sents the highest search proportion. Per week is the finest
granularity of the available data and all data can be down-
loaded without any costs.>”

RSV = Google searches for term of interest

Total Google searches for the same location and time’

The main search terms of interest were “blood donation”
and “blood donor.” The period of interest was defined as
3 weeks surrounding WBDD, that is, the week before, the
week after, and the week of WBDD itself. The average
seeking behavior during the rest of the year was used as
reference. From August 16 to August 21, 2016, the Missing
Type campaign was held and therefore the month August
was excluded from the control period. Two weeks after the
period of interest and the first 2 weeks of September 2016
were taken as washing out periods for both campaigns
and were excluded from the control period. Mean differ-
ences in RSV between the period of interest and the con-
trol period were calculated with 95% confidence interval
(CI). This was done for every year separately, starting from
2007 up to 2016, without any restriction in location. To
verify whether seasonal variation in search behavior exists,
we included the search term “hemochromatosis” as a
negative control.

EFFECT OF WORLD BLOOD DONOR DAY

Several countries hosted WBDD: Argentina in 2011,
South Korea in 2012, France in 2013, Sri Lanka in 2014,
China in 2015, and the Netherlands in 2016. The terms
“blood donation” and “blood donor” were translated by
native speakers to investigate the additional effect of host-
ing WBDD on Google searches over time. The mean dif-
ference in RSV in the year of hosting was compared to the
pooled mean difference in the non-hosting years. The
used terms were:

. Dutch: bloeddonatie/bloeddonor

. Chinese: gk Iff/fk 0 &

. Singalese: 6;86 #3855 wimn /G ES cawmwo
. French: Don de sang/donneur de sang

. Korean: S &/ & QI

. Spanish: donacién de sangre/donante de sangre

D s W N

Website visits and Facebook likes

The website of the blood bank is an important source of
information on blood donation and becoming a new
donor. The number of page views on the Sanquin website
during the campaign (June 1 through June 30, 2016) was
compared with the mean number of page views in the
rest of the year, excluding August and the washing out
periods. The same was done for the number of new likes
on the Facebook page of Sanquin.

Donor recruitment

The number of newly registered donors in June 2016 was
compared with the mean number of newly registered
donors per month in the rest of the year, excluding
August. This included everyone that filled in the form to
become a donor. As these data were only available per
month, it was not feasible to exclude the washing out peri-
ods of 2 weeks.

RESULTS

Google trends

The RSV in the week of WBDD, the mean RSV in the 3
weeks surrounding WBDD and in the control period are
depicted in Table 1. Data were downloaded on February
23, 2017. The mean RSV for “blood donation” in the
period of interest was 78.6, compared to 72.1 in the con-
trol period (mean difference, 6.5; 95% CI, 1.2-11.8). For
“blood donor,” the mean RSV was 78.9 in the period of
interest and 65.9 in the control period (mean difference,
12.9; 95% CI, 8.1-17.8). Starting in 2011, the RSV for “blood
donor” is significantly higher in the period of interest
compared to the control period, with the largest difference
seen in 2016, whereas this difference was not significant
in the years 2007 until 2010. In the years 2011 to 2014 and
in 2016, relatively the most searches for “blood donor”
were performed in the week of WBDD, as reflected by a
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TABLE 1. Mean RSV for Google searches on “blood donor” for the week of WBDD, the period of interest, and the
control period

Year RSV week of WBDD RSV period of interest RSV control period Mean difference* (Cl)
2007 83 85.3 75.4 10 0 (-2.7 to 22.6)
2008 78 74.0 70.3 7 (-8.0 to 15.5)
2009 95 87.7 80.4 2 (4.6 to 19.1)
2010 91 84.3 77.3 0 (-3.0 to 16.9)
2011 100 77.0 62.7 14 3 (6.9-21.7)
2012 100 77.3 57.8 19.5 (10.8-28.2)
2013 100 78.7 61.9 16.8 (8.1-25.4)
2014 100 78.3 62.6 15.7 (7.5-23.9)
2015 82 84.3 66.8 17.5 (9.7-25.4)
2016 100 61.7 40.4 21.3 (11.9-30.7)
Overall 93.2 78.9 65.9 12.9 (8.1-17.8)
* Mean difference was calculated as the difference in RSV in the period of interest compared to the control period.

Blood donation

¥ Spanish (2011)
-#- French (2013)
-+ Korean (2014)
4 Chinese (2015)
-e- Dutch (2016)
Year of hosting

Mean difference RSV

Fig. 1. The effect of hosting WBDD regarding searches on
“blood donation.” Mean difference in RSV per year for Span-
ish, France, Korean, Chinese, and Dutch, related to year of
hosting the WBDD.

RSV of 100 (Table 1). The results regarding “blood dona-
tion” are depicted in the supplemental data (Table SI,
available as supporting information in the online version
of this paper).

The effect of hosting WBDD is shown in Fig. 1. The
mean differences in RSV between the period of interest
and the control period for “blood donation” in the lan-
guages of the hosting countries were 27.8 (95% CI, 4.7-
50.8) for Spanish in 2011, 26.1 (95% CI, 12.3-39.9) for
French in 2013, 21.6 (95% CI, —52.3 to 9.1) for Chinese in
2015, and 29.4 (95% CI, 12.4-46.4) for Dutch in 2016. The
mean differences in RSV between the period of interest
and the control period for “blood donor” in the different
languages were 38.7 (95% CI, 25.0-52.3) for Spanish in
2011, —1.5 (95% CI, —24.5 to 21.3) for French in 2013, and
31.1 (95% CI, 16.7-45.5) for Dutch in 2016. The translation
of “blood donor” in Chinese and Korean and the transla-
tion of both terms in Singalese yielded not enough results
in Google Trends (online supplemental data). For Spanish
(2011) and Dutch (2016) the mean difference in the year
of hosting was significantly higher than the pooled mean
difference of the nonhosting years (online supplemental
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data). No significant differences existed in RSV for
“hemochromatosis” between the period of interest and
the control period (online supplemental data).

Website visits and Facebook likes

In the period of interest, the website of Sanquin was vis-
ited on average 6862 times a day and 4293 times a day in
the control period (mean difference, 2569; 95% CI, 1687-
3451; online supplemental data). On June 14, 2016, the
website was visited 22,648 times, 5.3 times the mean num-
ber of visits per day during the control period (Fig. 2).

The Facebook page of Sanquin was liked 35,267 times
at January 1, 2016. On average 569 new likes per week
were registered during the period of interest, compared to
167 per week in the control period (mean difference, 402;
95% CI, 125-679; online supplemental data).

Donor recruitment

In June 2016, a total of 5976 new donors were registered
compared to 3866 new registrations per month on average
in the rest of the year (difference, 2110; 95% CI, 116-4104;
Fig. 2). This represents an absolute increase of 54.6% (95%
CI, 53.0-56.2).

DISCUSSION

The purpose of the study was to quantify the effect of
WBDD on digital information seeking and donor recruit-
ment. During recent years in which WBDD was held, sig-
nificantly more searches were performed for the terms
“blood donor” and “blood donation” in the 3 weeks sur-
rounding WBDD, compared to the rest of the year. In the
period around WBDD 2016, the website of Sanquin was
visited 50% more often and three times as many people
“liked” the Sanquin Facebook page. This increase in
awareness resulted in more than 2000 additional newly
registered donors in June 2016 compared to the rest of
this year.
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Fig. 2. Effect of WBDD on page views on the Sanquin website, like of the Sanquin Facebook page, and number of newly regis-

tered donors in the Netherlands in 2016. *National Valentine’s day campaign. tInternational Missing Type campaign. $National

donor week.

This is the first study that quantified the effect of
WBDD on public awareness with Google Trends, web ana-
lytics, and donor registration data. In the digital age, these
information sources can be useful for the evaluation of all
types of campaigns, even though some of the data are
proxies for the intended outcome, in this case donor
recruitment. We found an increase in search behavior as
well as an increase in the number of newly registered
donors during the index period in 2016, suggesting that
search behavior is an appropriate proxy.

In addition to WBDD, other national and interna-
tional campaigns are launched to recruit new donors.
One large international campaign was the Missing Type
campaign, which attracted global media attention in
2016. Therefore, we excluded the period around this
campaign from the control period. Other local or
national campaigns could increase the awareness of
blood donation in the control period. This is clearly
seen in the increases in the number of Facebook likes in
February and October, reflecting the national campaign
surrounding Valentine’s Day and the National Donor
Week. These campaigns were mainly focused on social
media and in contrast with WBDD these campaigns did
not result in an increase in page views of the website
nor in newly registered donors. Regarding the Google
searches, we still found an increase in RSV from 2011
onward for the term “blood donor.” If other campaigns
were held during the control period, this reflects an
underestimation of the true effect. We did not find a sig-
nificant increase in the RSV for “blood donor” in the
years before 2011. This could be explained by an
increase in campaign scale during the past years.

Google Trends only reports a relative, normalized
measure. Theoretically, the total number of searches

could vary over time and thereby influence the percent-
age of searches relative to the peak search volume for a
certain term.® It was not feasible to compare searching
behavior in the same period of the year over the years,
since Google Trends data are only available from 2004
onward, the same year as the first WBDD was held.?
However, the lack of an association of WBDD with
search behavior for “hemochromatosis” suggests lim-
ited influence of time.

To investigate the additional effect of hosting on
Google searches, native speakers translated the search
terms. No results could be shown regarding “blood
donor” for Chinese and Korean, since these languages
lack a uniform term for “blood donor.” Although Goo-
gle is the most used search engine worldwide, this is
not the most popular search engine in all countries.
For example in China, the most used search engine is
Baidu and in South Korea Naver.? Consequently, the
Google Trends data may not reflect the entire popula-
tion. However, the RSV is a relative measure and takes
into account local differences in search engine prefer-
ences. The mean difference in RSV varies over the
years, which could reflect differences in local or inter-
national campaigns, independent of hosting the cam-
paign. Unfortunately, it was not feasible to investigate
the additional effect of hosting with respect to the web
analytics, as these data were only available for 2016. In
this year, the Netherlands hosted WBDD and launched
a large international campaign which resulted in a sub-
stantial increase in Google searches. The effect of this
campaign was also seen in an increased number of vis-
its to the website, likes of the Facebook page, and
newly registered donors in the period surrounding
WBDD.
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To conclude, it seems that the WBDD campaign
becomes increasingly successful in raising awareness for
the importance of blood donation. Furthermore, it seems
that global attention is more important than hosting the
campaign. Finally, the Dutch campaign in 2016 was effec-
tive in convincing people to become a blood donor.
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Table S1. Mean relative search volume for Google
searches on “blood donation” for the week of WBDD,
the period of interest, and the control period. Mean dif-
ference was calculated as the difference in RSV in the
period of interest compared to the control period.

Table S2. The effect of hosting World Blood Donor Day.
Mean difference in RSV between the period of interest,
compared to the control period for “blood donation”
and “blood donor.” The terms are translated into native
languages of the hosting countries.

Table S3. Effect of World Blood Donor Day on average
number of page views per day on the Sanquin website,
likes of the Sanquin Facebook page per week, and num-
ber of newly registered donors per month in the Neth-
erlands in 2016 for the period of interest, compared to
the control period.

Table S4. Mean differences in relative search volume for
“blood donor” and “blood donation”  with
“hemochromatosis” as a negative control. RSVs for the
terms of interest differ from the main result, since the
terms of interest and “hemochromatosis” are normal-
ized on the same scale.

Fig. S1. The effect of hosting World Blood Donor Day
regarding searches on “blood Donor.” Mean difference
in RSV per year for Spanish, France, Korean, Chinese,
and Dutch, related to year of hosting the World Blood
Donor Day. The translation of “blood donor” in Chinese
and Korean and the translation of both terms in Singal-
ese yielded not enough results in Google Trends.
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