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ABSTRACT

Vital signs, including blood pressure, temperature, pulse, and respiratory
rate, need to be accurately assessed on blood donors. The main thrust of the study
is to find the significant differences across the time of blood donors’ vital signs and
interaction with other significant variables. The method of research utilized was
descriptive-time series analysis. The respondents for the study are 157 teachers,
non-teaching personnel, and students of two universities. They were purposively-
selected based on the inclusion criteria of the Philippine National Red Cross for
blood donors. The statistical treatment used is repeated measures ANOVA.
Results indicate blood pressure and pulse rate have a significant time effect across
four time points. There is an increase in vital signs, particularly in blood pressure
and pulse rate, after food intake and oral rehydration (Time 4). Average vital signs
during and after blood-letting fall within the safe range, indicating that blood
donation is a safe procedure that can be promoted. It is recommended that blood
donors be given food provision immediately after blood-letting.
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INTRODUCTION

Vital signs, including blood pressure, respiratory rate,
pulse rate, and temperature, provide baseline data on the current
state of the circulatory, respiratory and neural system (Delaune &
Ladner, 2010). These are routinely assessed in the health care
setting, specifically in hospitals (Van Kuiken & Huth, 2013). Vital
signs are also utilized to measure body functions and project
possible clinical deterioration (Evans et al., 2001; Kammergard et
al., 2001 cited in Storm-Versloot, 2014). Additionally, these may
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indicate pain sensation or discomfort (Kehlet, 2006 cited in Arbour
& Gelinas, 2010).

Since taking the vital signs is commonly practiced, its
accurate execution is imperative to health care providers such as
nurses. Vital signs are considered signs of life, that any form of
fluctuation or deviation from their monitoring suggests threats to life
(Woodrow, 2010). Through rigorous clinical practice, nurses are
trained to be critical in the possible rationales for these fluctuations
(Rathbun & Ruth-Sahd, 2009). Fluctuations from vital signs as
parameters are monitored for nursing vigilance and frequency of
direct patient observation (Johnson et al., 2014). These changes
also provide opportunities for the nurses to reconsider and modify
their interventions regarding health care provision.

Nurses, the primary healthcare providers, assess the blood
donors’ vital signs. Possible blood donors will first be evaluated
through arduous history-taking and a series of blood tests to qualify
in the blood donors’ list (American Red Cross, 2016). They have
their blood drawn-out for the voluntary and non-remunerated act of
blood donation (Snelling, 2014). The donated blood will then be
utilized for emergency blood transfusion.

There are currently limited foreign empirical undertakings in nursing
vital signs, such as the studies of Storm-Versloot et al., 2014; Van
Kuiken & Huth, 2013; Woodrow, 2010; Rathbun & Ruth-Sahd,
2009; McGain et al., 2008. There is also a dearth of information
regarding blood donation, like in the study of Snelling, 2014;
Agrawal et al.,, 2013; Zhang et al., 2012. Locally, there is no
available published research on both vital nursing signs and blood
donation. With the inadequacy of literature and gaps in related
studies, the researchers respond to the challenge of finding
significant differences between the four different takings of the
blood donors’ vital signs, which include pulse rate, respiratory rate,
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temperature and blood pressure and variables such as sex,
age, weight and frequency of blood donation. Therefore, the
researchers find it relevant to conduct this study, promoting and
advancing blood donation.

Literature Review
Vital signs

Vital signs originated from the Latin word meaning life
(Woodrow, 2010). These are clinical measurements representing a
person’s indispensable physiology (Oxford Dictionary, 2016). Vital
signs, which need evaluation based on a client’s past and present
health status, are compared to the client’'s usual and universally-
accepted normal values (Berman et al., 2008). These are
composed of pulse and respiratory rate, blood pressure, and
temperature. Just recently, Veterans Administration, an agency,
has unofficially included pain to be the fifth vital sign (Berman et al.,
2008).

Pulse rate describes the cardiovascular function of the
human body (Rawlings-Anderson & Hunter, 2008). The normal
value for pulse rate is 80 beats per minute in adults and higher in
children and infants (Woods et al.,, 2005). Its normal range is
between 60-100 beats (Estes, 2011). Respiratory rate is considered
an essential clinical parameter for breathing (Addison et al., 2014).
The normal respiratory rate range is 12 to 20 and most common in
18 breaths per minute (Estes, 2014). Temperature is the degree of
hotness or coldness of an individual measured in degrees
(Merriam-Webster, 2016). The normal value for temperature is 37
degrees Celsius or Centigrade. Blood pressure or BP is an active,
multidimensional, cardiovascular gauge of a patient’s condition
(Thomas et al., 2002). BP is composed of two components: systolic

96



Bagtas, Sicat, Mallari & Calaguas Fluctuations in vital signs of...

and diastolic pressures (Williams et al., 2008). The normal value for
blood pressure is 120/80 millimeters per Mercury.

Generally, based on studies, vital signs informatively reveal
a trauma client’s circulatory state (Reisner, Chen & Reifman (2012),
which are relevant in the clinical setting (Storm-Versloot et al.,
2014) and promote safer client discharge (Woodrow, 2010).
However, vital signs are not accurate indicators in the assessment
of pain (Arbour & Gelinas, 2010), are not clear indicators for occult
hypoperfusion in elderly trauma clients (Martin et al., 2010), and are
not good indicators of physical deterioration in young children (Van
Kuiken & Huth, 2013). In addition, according to Rathbun and Ruth-
Sand (2009), algorithms in vital signs bridge the gap between
nursing education and practice. After major operations, vital signs
are associated with client and hospital factors (McGain et al., 2008).

Vital signs were studied individually. Wong et al. (2001)
measured the resting pulse rates in 30-second intervals. They
concluded that pulse rate might be a clinical indicator of diabetic
retinopathy. A respiratory rate higher than 27 breaths per minute
may be a strong indicator of possible cardiac arrest in the hospital
(Cretikos et al., 2008). Systolic pressure poses a greater risk of
acquiring congestive heart failure than diastolic pressure (Haider et
al., 2003). Williams et al. (2008) compared that systolic pressure
increases in advancing age, which in contrast, diastolic pressure
increases up until 50 years old then gradually decreases. According
to Pastor-Barriuso et al. (2003), systolic pressure is highly-
correlated to diastolic and pulse pressure, while diastolic pressure
is weakly-correlated to pulse pressure.

Blood donation

Blood donation or blood banking is the term used for the
voluntary act of giving blood to help others with no remuneration

97



ADNMELIOCRA AY 2017-2018

(Snelling, 2014). It offers an opportunity to give something from
oneself, blood (Philippine Red Cross, 2016). Hence, the gift of blood
is relatively equated to the gift of life (Kowsalya et al., 2013).
Screening for blood donation is demanding with the criteria set to
protect donors from its potential ill-effects and prevent recipients
from exposure to diseases transmitted through blood (Berman et
al., 2008). Donors of blood components are first evaluated through
arduous history-taking and a series of blood tests to qualify in the
blood donors’ list (American Red Cross, 2016).

According to the Philippine Red Cross (2016), the
preparation prior to blood donation includes sufficient sleep and
rest, proper hydration with water or juice, and not taking medication
or alcoholic beverages for the last 24 hours. The actual blood
donation steps entail having the weight taken, registering and
completing the donor registration form, having hemoglobin and
blood type tested, having undergone physician’s examination, and
the actual blood-letting. Ideally, blood typing should be performed
before administering a transfusion (Bienek & Charlton, 2011.) The
donated blood will be further tested for HIV, malaria, syphilis,
hepatitis A and C before blood transfusion.

Based on the study of Trouern-Trend et al. (2002),
vasovagal reactions of blood donors depend on some factors. The
sex, age, and donation status of blood donors are the significant
variables. Females, young and first-time donors, are more prone to
experience malaise and vomiting during blood donation. In another
study, syncope with and without convulsion is more commonly
observed among male blood donors than females (Lin et al., 2004).
It also includes tonic extensor spasm and epileptic seizures of
global cerebral ischemia in low blood pressure and slow pulse rate.
More autologous blood donors manifest systolic and diastolic
hypotension and tachycardia (Spiess et al., 2003). Dysrhythmias
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and syncope were also noted among the blood donors in this
research.

Blood donation as a means of supererogation was
contested regarding its moral status (Snelling, 2014). A suggested
alternative moral account is beneficence, which is explained by a
greater benefit to the recipient and low cost from the donor. The
knowledge, attitudes, and practices of blood donors were
researched by Agrawal et al. (2013). It was learned from this study
that the promotion of blood donation has a direct relationship with
the literacy level of the people. Blood donation affects electro-
encephalogram and hematology (Zhang et al., 2012). The study
suggested that blood donation is a safe procedure and can be
promoted to volunteers.

A study was conducted by OSHC (1999) in a local setting to
determine people's level of awareness regarding voluntary blood
donation. This cross-sectional and descriptive survey showed that
83 percent of the total population are aware of voluntary blood
donation compared to 69.6 percent of the student population. In the
local study, half of the respondents were informed through the aid
of mass media, specifically through radios and televisions.

Problem Objectives

The study aimed at coming up with a trend analysis of blood
donors’ fluctuations in vital signs. Specifically, it sought to: (1)
determine if there is a significant change in blood donors’ vital signs,
which include blood pressure, temperature, pulse, and respiratory
rate, when measured before, during, and after blood-letting, and
after taking food and rehydration fluids; (2) determine the safety of
blood-letting according to vital signs during and after based on the
critical limit; (3) identify the fluctuation trends of vital signs according
to sex, BMI classification, donation status and age classification.
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METHOD

A descriptive time-series method was used in the study. A
multivariate repeated measured analysis of variance (ANOVA,
within-between interaction) was conducted to evaluate if there is a
significant change in the blood donors’ vital signs when measured
before, during, after bloodletting, and after eating food and drinking
liquid. There were 157 participants who satisfied the inclusion
criteria for blood donors of the Philippine Red Cross. After the
medical interview, the procedures in gathering data were discussed
with the participants, and signed consent was obtained from them.
The vital signs of donors, namely, blood pressure, temperature,
pulse, and respiratory rate, were recorded 5 minutes before blood
donation, 5 minutes after bloodletting has commenced, 5 minutes
after bloodletting commenced, 5 minutes after taking food
provisions. Analysis of variance (ANOVA) within and between
groups such as gender, age group, BMI classification, and donation
status was processed.

Determination of sample size using G-power for multivariate
ANOVA repeated measures, within-between interaction: the
sample size was computed based on the predetermined effect size
= 0.30, a error probability= 0.05, power (1-B error probability=0.89,
minimum number of groups= 2, repetitions= 4. The critical F is equal
to 2.66, and the actual power is 0.890772.

RESULTS

Results are presented based on the sequence of
objectives: (1) Vital signs according to time series; (2) Safety
indicators of bloodletting; (3) Fluctuations of vital signs across time
points. Tables and figures are provided accordingly for reference.
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Table 1
Profile of blood donors

Variable f %  Variable f %
Age Donation Status

Young adult (student. 18- 134 854 Once 106 67.5
22)

Senior adult (employee: 23- 23 14.6 More than once 51 325
56)

Sex BMI Classification

Male 85 541 Normal 114 726
Female 72 459 Above normal 43 274

The blood donors’ demographic data show that majority
were young adults. Males outnumbered the females by a very
minimal margin. The majority were first-timers and had normal body
mass index.

Vital signs according to time series
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Figure 1. Systolic pressure from time 1, 2, 3 and 4
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The results of ANOVA on systolic pressure indicated a
significant time effect, Wilks’ Lambda=.658, F (3,157) =26.64,
p<.01, n? = 0.34. Estimated systolic blood pressure values for the
repeated measures registered for Time 1=117.99, Time 2=113.19,
Time 3=109.68, and Time 4 =114.71. Thus, there is a significant
change in the systolic pressure among the blood donors before,
during, after bloodletting, and after eating food and drinking liquid.
There was a decreased systolic pressure across Time 1, 2, and 3,
respectively, but later recorded a significant increase in Time 4.
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Figure 2: Diastolic pressure from time 1, 2, 3 and 4

The results of ANOVA on diastolic pressure indicated a
significant time effect, Wilks’ Lambda=.83, F (3,157) =10.56, p<.01,
n? = .17. Estimated systolic blood pressure values for the repeated
measures registered for Time 1=78.06, Time 2=74.14, Time
3=72.80, and Time 4 =76.14. There is a change in the diastolic
pressure among the blood donors before, during, after bloodletting,
and after eating food and drinking liquid. It was observed that there
was a decrease in systolic blood pressure from Time 1 to 3, but
later a significant increase was recorded in Time 4. Furthermore, in
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the pairwise comparison, a significant difference registered
between Time 1 and 2, Time 1 and 2, and Time 1 and 3.
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Figure 3: Temperature fromtime 1, 2, 3 and 4

The results of ANOVA on temperature indicated no
significant time effect, Wilks’ Lambda=.989, F (3,157) = .584, p>.05,
n? = .011. The temperature for the repeated measures is Time
1=36.68, Time 2=36.38, Time 3=36.66, and Time 4=36.35. Based
on the results, there is no significant change in the blood donors'
temperature before, during, after bloodletting, and after eating food
and drinking liquid. In effect, no significant difference among time
series was recorded.
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Figure 4: Pulse rate intime 1, 2, 3 and 4

The results of ANOVA on pulse rate indicated a significant
time effect, Wilks’ Lambda=0.988, F (3,157) = 11.78, p<.01, n? =
.187. Estimated donors’ pulse rate values for the repeated
measures registered for Time 1=79.85, Time 2=76.82, Time
3=75.97, and Time 4 =79.41. Thus, there is a change in the donors’
pulse rate before, during, after bloodletting, and after eating food.
There was a decreased pulse rate from Time 1 to 3, but later
recorded a significant increase in Time 4.
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Figure 5: Respiratory rate from time 1, 2, 3 and 4

The results of ANOVA on respiratory rate indicated no
significant time effect, Wilks’ Lambda=.813, F (3,157) = 0.64, p>.05,
n? = 0.012. Estimated donors’ respiratory rate values for the
repeated measures registered for Time 1=18.94, Time 2=19.20,
Time 3=19.21, and Time 4=19.17. Thus, there is no significant
change in the donors’ respiratory rate.
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Table 2
Vital signs according to time series
After Eating/Rehy
Before During After dration o _§
S
M SD M SD M SD M SD =
]
117.99 8.84 11318 1032  109.68 1288 114.71 10.29 é
Systolic blood 5
pressure 0.000 %
€
78.06 7.35 7414 10.86 7280 1320 76.14 8.45 é
Diastolic blood 5
pressure 0.000 -
€
36.68 4,05 36.38 0.75 3666 403  36.35 1.19 g
39
Temperature 0.626 £
T
79.85 1038 7682  11.06 7597 997 7941 10.55 0.000 é
-]
Pulse rate %
18.94 1.46 19.20 247 19.21 248 1917 235 é
Respiratory E &
rate 0.588 @
Safety indicators of bloodletting
Table 3
Overall vital signs during and after bloodletting
Overall Mean (During and
Vital Signs Range of Critical Limit After Bloodletting) Interpretation
Systolic rate below 90 and above 140 111.43 Safe
Diastolic rate below 60 and above 90 7347 Safe
Temperature below 35 and above 38 36.52 Safe
Pulse rate below 60 and above 100 76.39 Safe
Respiratory rate below 12 and above 20 19.21 Safe
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Table 3 shows that getting 500 ml. of blood is safe despite
the fluctuations during and after bloodletting. The overall ratings of
vital signs of blood donors fall within the safe range.

Fluctuations of vital signs across time points

Table 4
Mauchly's test of sphericity across categories
Epsilon®
Mau Lower
chly’ Approx. d Greenhouse Huynh -
Categories sW _ Chi-Square f Sig. -Geisser -Feldt bound
Sex
Systolic rate 925 11.979 5 .035 949 975 333
Diastolic rate 841 26.593 5 .000 907 931 .333
Temperature .190 255.339 5 .000 .645 657 .333
Pulse rate .910 14.555 5 .012 .939 964 .333
Respiratory rate 837 9.987 5 076 .959 .985 .333
BMI Category
Systolic rate 919 12.997 5 .023 .945 971 .333
Diastolic rate 844 26077 5 .000 007 931 .333
Temperature .193 252.497 5 .000 650 663 .333
Pulse rate 814 13.828 5 017 941 .966 .333
Respiratory rate .936 10.118 5 072 .958 .985 .333
Donation Status
Systolic rate 916 13.528 5 .019 .942 .968 .333
Diastolic rate .831 28.466 5 .000 901 925 .333
Temperature .190 255.018 5 .000 646 .658 .333
Pulse rate 915 13.670 5 .018 .942 967 .333
Respiratory rate 937 9.954 5 .077 .959 .985 .333
Age Classification
Systolic rate Time 921 12728 5 026 946 972 333
Diastolic rate Time 851 24.809 5 .000 912 936 .333
Temperature Time 194 252018 5 .000 650 662 .333
Pulse rate Time 918 13.105 5 022 944 970 333
Respiratory rate Time 936 10.221 5 .069 .958 .984 .333

Mauchly's test is significant across categories for systolic,
diastolic, temperature, and pulse rate. Therefore, there are
significant differences between the variance of differences and
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sphericity conditions except for respiratory rate, which is
nonsignificant. The condition of sphericity was assumed to be met.
Greenhouse and Geisser (1958), as cited in Abdi (2010), used to
correct the degrees of freedom for analyzing the variance of
systolic, diastolic, temperature, and pulse rate. A repeated-
measures ANOVA with a Greenhouse and Geisser’s correction
determined that the vital sign mean rates differed statistically in
systolic, diastolic, and pulse rate between time points (p< 0.05).
However, no interaction between time and other categories of sex,
body mass index, bloodletting frequency category, and age
category was recorded using Greenhouse-Giesser’s test (p>0.05).
As recorded, there were no significant differences within-subject
effects of temperature and respiratory rate.
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Table 5
Test within-subject effects
3
Type lil df, %? §°§
vital Categories Sum of Error  Mean £ §- -Eﬁ..
signs (Source) Test Squares df (Time) Square F Sig. o °
'% B 5765.65 2.85 44146 202438 33.87 0.000 18 1.00
[
2 O
Systolic  Time (G

32648 285 44146 11463 192 0129 0.01 048

Greenhouse
-Geisser's

Time * Sex
]
Type Il df, '-L;E -§§
Vital Categories Sum of Error Mean g é— _§ 2
signs (Source) Test Squares df (Time) Square F Sig. o °
g »
2 @
-§ 8 2616.08 272 42165 96168 11.16 0.000 0.07 1.00
]
Diastolic ~ Time (O
g v
@
{E E 47136 272 42165 17327 201 04118 001 049
)
Time * Sex (G
£ B 11.95 193 299.81 6.18 047 0618 0.00 0.13
Tempera § ‘©
£ 3
ture Time o
g »
3 B
%ﬁ 22.83 1.93 299.81 11.80 090 0404 0.01 0.20
g O
Time * Sex [CIN
[+
3 &
£ B 1728.32 282 436.41 613.84 10.80 0.000 0.07 1.00
Pulse § @
L0
rate Time [CI
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81.05 282 43641 28.79 051 0666 000 0.15

Greenhouse
-Geisser's

Time * Sex

7.06 3.00 465.00 235 058 0628 000 017
Respirat

Sphericity
Assumed

ory rate Time

15.31 3.00 465.00 5.10 126 0287 0.01 034

Sphericity
Assumed

Time * Sex

3985.15 284 43963 140505 2321 0.000 0.3 1.00

Greenhouse
-Geisser

Systolic Time

Sg
Type lll df, w g E §
[}
Vital Categories Sum of Error  Mean t §- 8 S
signs (Source) Test Squares df (Time)  Square F Sig. e °

93.43 2.84 439.63 32.94 054 0642 0.00 0.6
Time * BMI

Cat.

Greenhouse
-Geisser

2084.84 272 42168 766.35 882 0.000 0.05 0.99

Greenhouse
-Geisser

Diastolic ~ Time

@
325
£ @ 17656 272 42168 6490 075 0512 000 0.20
Time*BMI & 2
2 Q
Cat. o
[+
25
£ 8 26.67 195 30236 1367 106 0347 001 023
Tempera § 3
ture Time 6
-]
R
£ 4 4405 195 30236 2258 175 0177 001 036
Time*BMI & 2
2 Q
Cat. U]
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Pul 1251.96 282 43756 44349 786 0.000 0.05 0.99
ulse

Greenhouse
-Geisser

rate Time

17222 282 437.56 61.01 1.08 0355 0.01 0.28
Time * BMI

Cat.

Greenhouse
-Geisser

. 465.00 2.76 068 0566 0.00 019
Respirat

Sphericity
Assumed

[=:]

N

(=]

w

o

o

ory rate Time

5.44 3.00 465.00 1.81 045 0720 0.00 0.14

Sphericity
Assumed

Time * BMI
Cat.
8
Type lll df, "7:? § ‘g-
vital  Categories Sum of Error  Mean te b¥
signs (Source) Test Squares df (Time) Square F Sig. < °

4380.39 283 43817 154952 2586 0000 0.14 1.00

Greenhouse
-Geisser

Systolic Time

]
Q@ o
Time'bloodl 3 @
! 2 8 450.14 283 438.17 159.23 266 0051 0.02 0.63
etting g (3
frequency o

203486 270 419.02 75271 863 0.000 0.05 099

Greenhouse
-Geisser

Diastolic Time

@
35
Time*blood| 2
i £ 2 269.13 270 419.02 99.55 114 0329 0.01 0.29
etting § 3
frequency 6
-]
g 5
£ @ 637 194 30047 328 025 0772 000 009
Tempera ﬁ 3
ture Time o
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[
[ .
Time'bloodl 2
imebloodt 2 2 1072 184 30047 553 042 0650 000 012
etting & 2
¢ Q
frequency ]
Q
3 5
£ @ 1482.05 283 438.01 524 .46 929 0.000 0.06 1.00
Pulse g &
89
rate Time o
8 .
Time*bloodl 3 §
! £ 8 150.66 2.83 438.01 53.31 094 0415 0.01 0.25
etting § 3
frequency 6
]
o 2
. Eg 12.38 3.00 465.00 4.13 102 0385 0.01 0.28
Respirat ]
n <
ory rate Time
]
Type Il df, ;E §*§
Vital Categories Sum of Error  Mean £ ‘§— gg
signs (Source) Test Squares df (Time) Square F Sig. o o
Time*blood| g3
" £
ime’bloo E— 5 10.54 3.00 465.00 3.51 0.87 0459 0.01 0.24
etting =
o <
frequency

222404 284 44000 78347 1297 0.000 0.08 1.00

Greenhouse
Geisser

Systalic Time

126.58 2.84 440.00 44 .59 074 0523 0.00 0.20
Time * Age

category

Greenhouse
-Geisser

361.07 274 42406 131.98 155 0205 0.01 039

Greenhouse
-Geisser

Diastolic Time

64234 274 42406 23478 275 0.047 0.02 0.64

-Geisser

Time * Age
cateaorv

Greenhouse
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59.46 1.95 30224 3049 238 0096 0.02 047
Tempera

ture Time

Greenhouse
-Geisser

72.99 1.95 302.24 37.43 292 0057 0.02 0.56
Time * Age

category

Greenhouse
-Geisser

77095 283 439.10 27214 484 0003 0.03 089
Pulse

Greenhouse
-Geisser

rate Time

20032 2.83 439.10 70.71 126 0288 0.01 0.33
Time * Age

category

Greenhouse
-Geisser

Type lll df,
Vital Categories Sum of Error Mean
signs (Source) Squares df (Time) Square F Sig.

Partial Eta
Squared

Observed
Power

-
@
3

) 465.00 3.30 081 0488 0.01 023
Respirat

Sphericity
Assumed
w
2
w
o
o

ory rate Time

465.00 1.75 043 0731 000 0.14
Time * Age

category

Sphericity
Assumed
(4]

N
[}

w
[=]

[=]

Below are tables registering the average vital signs for each
time points according to sex, BMI, blood donation frequency, and
the age category:
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Table 6

Vital signs fluctuation series according to sex

Vital Signs Sex Before During After After Eating
. Male  120.12 115.53 113.53 117.53
Systolic rate
Female 115.49 110.42 105.14 111.39
. . Male 78.71 7529  75.53 78.14
Diastolic rate
Female 77.31 7278 69.58 73.78
Temperature Male 36.80 36.16 36.87 36.21
peratu Female 3654 36.63 36.41 36.52
Male 78.14 74.76 74.84 77.74
Pulse rate
Female 8188 79.25 77.31 81.39
) Male 1894 19.18 19.31 19.51
Respiratory rate
Female 18.94 19.23 19.10 18.77

Table 7

Vital sign fluctuation series according to BMI

Vital signs BMI Before During After After Eating
Normal  117.06 111.75 108.16  113.25

Systolic rate

y Above 1,047 11608 11372  118.60

normal

Diastolic rate Normal 77.25 73.86 71.75 75.04
Above o003 7488 7558 79.07
normal

Temperature  Normal 5527 3633 36.80 36.33
Above oo o0 3636 36.30 36.40
normal

Pulse rate Normal  gh75 7704 7632 79.46
Abovel 7747 7626  75.02 79.30

Respiratory norma
Normal

rate 1895 19.18 19.13 19.25
Above 1993 1926  19.42 18.95
normal
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Table 8
Vital sign fluctuation series according to blood donation
frequency

Blood
donation
Vital signs frequency Before During After After Eating
Once 118.35 113.11 108.87 113.58
Systolic rate More than

117.25 113.33 111.37 117.06

once
. . Once 78.68 73.96 72.83 75.49
Diastolic M th
rate orethan 7678 7451 7275 77.49
once
Once 36.84 36.42 36.86 36.33
Temperature
P Morethan oo oc 3620  36.23 36.39
once
Once 80.65 77.39 76.15 79.33
Pulse rate
Morethan 2o .5 7565 7559 79.59
once
) Once 19.07 19.16 19.12 19.26
Respiratory More than
rate ore 1869 1927 19.41 18.98
once
Table 9
Vital sign fluctuation series according to age category
Age Class After
Vital signs (Adult) Before During After Eating

Young 117.72 112.84 108.96 114.10

|'
Systolicrate  oonior 11957 11522 11391 118.26

Diastolic Young 77.69 73.21 71.34 75.61
rate Senior 80.26 79.57 81.30 79.22
Temperature You.ng 36.38 36.39 36.72 36.34
Senior 38.43 36.28 36.33 36.42
Pulse rate You_ng 80.07 77.09 76.32 80.22
Senior 78.57 75.26 73.91 74.70
Young 18.97 19.22 19.17 19.11
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Respiratory Senior
rate

18.78 19.09 19.43 19.53

The next figures show line trends that illustrate the
fluctuations of vital signs of the four categorical variables across
time points:

125.00

120.00 0.12
117.53
115.00

110.00 111.39

105.00
100.00

95.00
Before During After After Eating

female

male

Figure 6: Systolic rate according to sex

Males have a higher systolic rate compared to females.
Based on the trend analysis, there is a common decrease in systolic
rate among males and females blood donors, particularly during
and after bloodletting. Both males and females displayed a
significant increase in systolic rate after eating food. An almost
similar trend was observed for both males and females across time
points.
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\ 75.29 75.53 8.14
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72.78
69.58
Before During After After Eating
Male Female

Figure 7: Diastolic according to sex

In terms of diastolic rate, males recorded a higher systolic
rate than females. There was a decreased systolic rate during
bloodletting, but females decreased consistently after bloodletting
while males increased very moderately. Both had a dramatic
increase in diastolic rate after eating food.

37.00

36.80

36.60

36.40

36.20

36.00

35.80

36.87

36.52
36.21
36.16
Before During After After Eating
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Figure 8: Temperature according to sex
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Although there was no significant difference in time effect
among males' and females temperatures, notable inverse
fluctuations were observed across time points between male and
female blood donors.

84.00
82.00 8139
80.00 77.31
78.00 . 77.74
76.00 /
74.00 74.84
72.00 74.76
70.00
Before During After After Eating
Male Female

Figure 9: Pulse rate according to sex

Females have a higher pulse rate than males, wherein a
significant difference at baseline was recorded. A consistent trend
was observed between the categories. However, males display a
very moderate increase after bloodletting, while females continue
to decrease in terms of pulse rate. Both of them made a remarkable
increase after eating food.
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19.40
19.20
19.00
18.80
18.60
18.40
18.20

19.51

18.77

Before During After After Eating
e ]3]@ e Female

Figure 10: Respiratory rate according to sex

No significant time effect was recorded on respiratory rate.
However, fluctuations were observed. Respiratory rates of both
males and females are almost identical at baseline. A linear
increase in fluctuations was observed in male blood donors, while
female blood donors displayed a cascading respiratory rate trend.

125.00
120.00

115.00

110.00

105.00

100.00
Before During After After Eating

e NOrmal e Above normal

Figure 11: Systolic according to BMI

Normal and above normal BMI displayed almost
identical fluctuation trends across time points. Those with normal
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BMI have a lower systolic rate as compared to those who are above
normal.

82.00 80.23
80.00 2607
78.00 74.88 75,58 '
76.00
77.25 75.04

74.00
72.00 73.86
68.00
66.00

Before During After After Eating

=== Normal Above normal

Figure 12: Diastolic according to BMI

An almost similar trend was observed between those with
normal and above normal BMI in terms of systolic fluctuations.
There is an almost equivalent systolic rate between the two groups,
particularly during the actual bloodletting. However, those with
normal BMI tend to have lower systolic rates.
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37.40

37.20

37.00 36.80
36.80 36.38
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36.40
36.20

36.00 36.37 3636 36.30 36.33
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Figure 13: Temperature according to BMI

In terms of temperature, erratic fluctuations were observed
between those normal and above normal BMI. Above normal
started having high temperature. At baseline, those above normal
BMI have a higher temperature than those with normal BMI. There
was an almost identical temperature during bloodletting.
Surprisingly, there was an inverse trend, the normal BMI group
increased, and the above normal group decreased after
bloodletting. Fluctuations of temperature at Time 4 are almost
equivalent or similar.
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82.00

80.75 79.46
80.00 77.04
78.00 16.32 79.30
76.00 77.47
74.00 76.26 75.02
72.00

Before During After After Eating
e N Ormal Above normal

Figure 14: Pulse rate according to BM

Though a similar line trend was recorded, those with
normal BMI have a significantly high pulse rate at baseline
compared to those above normal BMI. An almost identical rating of
pulse rate was recorded at the final time point.

19.50 19.42
19.40
19.30
19.20
19.10
19.00
18.90
18.80
18.70
18.60

19.25

18.95

18.93

Before During After After Eating
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Figure 15: Respiratory rate according to BMI
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In terms of respiratory rate, normal and above normal BMI
have almost equivalent mean ratings before bloodletting. Those
with above-normal BMI increased in Time 2 and 3, but there was a
sudden drop in fluctuation at the last time point; while those with
normal BMI had erratic increase during bloodletting, decreased
after bloodletting, and increase after eating.

120.00 118.35
118.00
116.00
114.00
112.00
110.00
108.00
106.00
104.00

117.06

113.58

108.87

Before During After After Eating

= (Once == \jore than once

Figure 16: Systolic according to donation status

The systolic rate of both first-time blood donors and second
or third-time blood donors displayed almost the same trend. Those
more than once donated blood started at baseline with a little low
systolic rate than the first-timers. A similar systolic rate was
observed during the actual bloodletting. They are almost identical.
A reverse fluctuation was observed between the two groups after
bloodletting and recorded a significant value, and an increase of
systolic rate was registered after eating food.
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Once More than once

Figure 17: Diastolic according to donation status

At baseline, the diastolic rate of those first-timers was
higher than those who had experienced bloodletting, but a reverse
trend was recorded at the final stage. The same trend was observed
in both groups, and their diastolic rates are almost equal after
bloodletting.

37.00 36.86
36.90 36.84

36.80

36.70 36.42
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36.40
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Figure 18: Temperature according to donation status
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Based on the fluctuation trend, seasoned donors have
lower temperature as compared with first-timers. Though no
significant difference can be inferred, inverse fluctuations for every
time point of first-timers were observed. In comparison, a normal
curve for those who had donated was recorded. At the final stage,
both groups have almost equivalent temperature levels.

82.00
81.00
80.00
79.00
78.00
77.00
76.00
75.00

74.00 75.65
73.00

79.59

79.33

75.59

1 2 3 4

e—(nce e=more than once

Figure 19: Pulse rate according to donation status

In terms of pulse rate, an almost similar fluctuation trend was
recorded for both blood frequency groups. Those first-timers have
a higher pulse rate than those who had previous experience in
bloodletting. No significant difference at Time 3 and 4 was recorded.
Almost equivalent pulse rate was recorded after eating food.
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Figure 20: Respiratory rate according to donation status

Although there was no significant difference in the time
effect of blood donors’ respiratory rate, the difference in respiratory
rate fluctuations was recorded. Those non-first time donors started
low as compared to first-timers. An increase in the respiratory rate
for both groups was observed during blood donation. The
seasoned donors continued to increase the respiratory rate until
after bloodletting, while first-timers had a very minimal decrease in
fluctuation at Time 3. A reverse in respiratory mean rate was
observed after eating.
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Figure 21: Systolic according to age
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A significant difference between young adults and senior
adults was registered. Senior adults have a higher systolic rate
compared to young adults. A similar regular trend was observed in
both age groups.

84.00
8200 80.26 81.30

79.57
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Figure 22: Diastolic according to age

Young adults have a lower systolic rate than senior adults. A
significant difference in diastolic rate between age groups is
registered. Based on the trend line, senior adults increase diastolic
rate after bloodletting while young adults continuously declined
(Time 3). The diastolic rate began to normalize after eating food.
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Figure 23: Temperature according to age

In terms of temperature level, senior adults are higher than
young adults at baseline. Almost a similar temperature level was
recorded during bloodletting. Adults’ temperature goes flat level
rate after bloodletting and after eating food, while there was a slight
increase after young adults’ bloodletting.
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Figure 24: Respiratory rate according to age
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Young adults have a high respiratory rate compared to
senior adults. Young adults displayed an increased respiratory rate
during bloodletting, and a decrease was recorded after bloodletting
and after eating food. On the other hand, senior adults continuously
increase in respiratory rate across time points.
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Figure 25: Pulse rate according to age

Pulse rate according to age class has a significant difference.
Young adults have a higher pulse rate than senior adults. The
fluctuation trend is almost the same for both groups.

DISCUSSION

Demographic profile. Since the bloodletting venues were
schools and monitored by the Philippine Red Cross, more first-time
donors whose BMIs are at normal range; moreover, the majority of
the blood donors were young adults, specifically in their later tertiary
levels. Bloodletting is more favorable to young adults than older
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adults because as age advances, more wear and tear on an
individual’s body causing further exclusion from bloodletting. More
males donate blood because, physiologically, females experience
monthly menstruation, resulting in decreased hemoglobin and
prone to iron-deficiency anemia (Beck et al., 2014).

Significant vital signs’ changes in time series. Blood
donors increase systolic blood pressure after taking food provision
because the heart needs to pump more blood, causing an increase
in pressure to digest the food properly. The respondents declined
in diastolic pressure as they bleed due to the decrease in the
circulating blood volume. However, taking food provision would
restore diastolic pressure significantly. There was a steady decline
in the pulse rate before, during, and after bloodletting due to
decreased blood circulation producing less cardiac output. There
was no significant difference in temperature and respiratory rate
because the venue was well-ventilated, dimly lighted, and its
temperature was properly-controlled in the duration of blood
donation.

Safety of bloodletting according to vital signs during
and after based on the critical limit. During bloodletting, 1 unit or
500 cc of blood is considered safe based on the overall ratings of
vital signs falling within an innocuous range of critical limit
(Birnbaume & Boone, 2006). Therefore, based on the five vital
signs, it reflects general wellness and health among the blood
donors.

Fluctuation trends of vital signs according to sex. Males
have higher systolic and diastolic rates compared to females.
According to Reckelhoff (2001), blood pressure in men is generally
higher compared to women of all ages. Based on trend analysis,
men and women experience a drop in systolic and diastolic rates
during and after bloodletting due mainly to decreased circulating

130



Bagtas, Sicat, Mallari & Calaguas Fluctuations in vital signs of...

blood. However, both have a dramatic increase after eating due to
increased circulatory workload to compensate for food digestion.

Females have higher pulse rates compared to males. Pulse
rates in adolescence and adulthood are significantly higher in
women because they are generally smaller than men (McCarty,
2013). Temperature and respiratory rate are equal to men and
women because both have the same metabolic and respiratory
physiologies. However, there is a continuous decrease in females’
pulse rate in Time 2 and 3 because of decreased activity that
triggers less cardiac workload.

Fluctuation trends of vital signs according to BMI.
Generally, blood donors with normal BMI have lower blood
pressures than those with above-normal BMI. This can be
explained by the fact that overweight or obese people are
predisposed to hypertension (Narkiewicz, 2005). Respondents with
above-normal BMI have higher temperatures because they carry
excess weight, affecting the body’s ability to regulate temperature
and retain more heat. Regarding the respiratory rate, both with
normal and above normal BMI have equal respiratory rates.
However, those with normal BMI tend to have increased respiration
after eating because the stomach pushes the diaphragm. This
contrasts with those with above-normal BMI who tend to have
decreased respirations after eating due to larger stomachs.

Fluctuation trends of vital signs according to donation
status. First-time blood donors usually start with higher diastolic
rates than those who donated multiple times due to anxiety about
the procedure. This also explains why seasoned donors also have
lower body temperatures.

Fluctuation trends of vital signs according to age
classification. Senior blood donors have higher systolic and
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diastolic pressures because increased age is associated with
hypertension or high blood pressure (Anderson, 1999). Elderly
respondents also had lower temperatures compared to younger
ones. The older a person, the colder the temperature is and does
not have a diurnal increase (Gomolin et al., 2005).

Conclusions

Blood donation is a noble act of giving one’s blood to benefit
other people in life-threatening situations. Since vital signs are pre-
requisites in selecting qualified blood donors, these must be
routinely-monitored before, during, and after blood-letting.

Vital signs which have significant change during blood
donation are blood pressure (systolic and diastolic) and pulse rate.
On the other hand, there were minimal changes in temperature and
respiratory rate.

Extraction of 500 ml of blood is considered safe despite the
fluctuations during and after bloodletting. The overall ratings of
blood donors’ vital signs fall within the safe range.

Men register higher blood pressures, but women have faster
pulse rates. Donors with above-normal BMI have higher systolic
and diastolic pressures, but those with normal BMI have
significantly elevated pulse rates. First-time donors have elevated
diastolic while seasoned donors have lower temperatures. Young
adults have increased respiratory rate while senior adults have
higher blood pressures.

Recommendations
Based on the results, it is recommended that blood donation

be a routine procedure for donors every six months. It provides
essential benefits to the donor, such as balancing iron levels,
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promoting better blood flow, and being updated with current health
conditions through physical assessment and laboratory
examinations.

It is suggested that vital signs must be constantly
monitored, not only prior to blood donation but also in the duration
and after bloodletting. This is to observe further changes or
fluctuations vital in the continuation or even discontinuation of the
bloodletting procedure.

It is advised that food provision must always be a
requirement after blood donation. This is to replenish, if not provide
complete sustenance to the donor after being extracted of at least
500 cc of blood. It also improves vital signs such as blood pressure,
temperature, pulse, and respiratory rates.

Since this study was conducted in only two institutions in a
province, it is recommended that future researchers replicate this
on a regional or national level. Having a wider scope of respondents
in terms of location is essential for the aspect of representativeness
of blood donors. The blood type category may also be included in
the trend analysis of the fluctuations of vital signs.

It is also suggested that a qualitative part be added to this
guantitative study. This will provide more meaningful data regarding
blood donations.
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