
Heel blood sampling within the scope of the 
neonatal metabolic screening program is a frequently 
applied capillary blood sampling procedure that 

causes acute pain.1-3 In addition, inhibitory mecha-
nisms that reduce pain in newborns are immature. 
Therefore, newborns may feel pain more severely 
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ABS TRACT Objective: This research aimed to assess the effect of 
warm foot bath applied before capillary heel blood sampling for new-
borns on pain level and procedure duration. Material and Methods: In 
this randomized controlled trial, eighty term neonates were randomly 
assigned to a hot foot bath group (n=40) and a control group (n=40). 
The warm foot bath’s effectiveness was evaluated at four time points: 
basal/one minute before the heel puncture (T1), during the heel punc-
ture (T2), 1 minute after the heel puncture (T3), and 5 minutes after the 
heel puncture (T4). In the study, to determine the efficacy of the warm 
foot bath, neonates were recorded for six minutes before heel puncture 
and five minutes after heel puncture with a video camera. The video 
camera data were assessed using the Neonatal Infant Pain Scale by two 
specialists who were independent of the study. Results: Pain scores in 
the warm foot bath group were significantly lower than the control 
group both during heel puncture and one minute after heel puncture 
(p<0.01). In addition, the total procedure time was significantly shorter 
in the intervention than in the control group (p<0.001). Conclusion: 
Warm foot bath before capillary heel blood sampling reduces acute 
pain, and shortens the total procedure time in term newborns. This study 
was registered at ClinicalTrials.gov (NCT05220930) https://clinical-
trials.gov/ct2/show/NCT05220930. 
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ÖZET Amaç: Bu çalışmanın amacı, yenidoğanlar için kapiller topuk 
kanı alınmadan önce uygulanan ılık ayak banyosunun ağrı düzeyi ve 
işlem süresi üzerine etkisini belirlemektir. Gereç ve Yöntemler: Bu 
randomize kontrollü çalışmada, 80 term yenidoğan ılık ayak banyosu 
grubuna (n=40) ve kontrol grubuna (n=40) rastgele atanmıştır. Ilık ayak 
banyosunun etkinliği 4 zaman noktasında değerlendirilmiştir: bazal/ 
topuk ponksiyonundan bir dakika önce (T1), topuk ponksiyonu sıra-
sında (T2), topuk ponksiyonundan 1 dakika sonra (T3) ve topuk ponk-
siyonundan 5 dakika sonra (T4). Çalışmada, ılık ayak banyosunun 
etkinliğini belirlemek için yenidoğanlar topuk ponksiyonundan önce 6 
dakika ve topuk ponksiyonundan sonra 5 dakika boyunca video kamera 
ile kaydedilmiştir. Video kamera verileri, çalışmadan bağımsız iki 
uzman tarafından Yenidoğan Bebek Ağrı Ölçeği kullanılarak değer-
lendirilmiştir. Bulgular: Ilık ayak banyosu grubundaki ağrı skorları 
hem topuk ponksiyonu sırasında hem de topuk ponksiyonundan 1 da-
kika sonra kontrol grubuna göre anlamlı derecede düşüktür (p<0,01). 
Ayrıca toplam işlem süresi girişim grubunda kontrol grubuna göre an-
lamlı derecede kısadır (p<0,001). Sonuç: Kapiller topuk kanı örnekle-
mesinden önce ılık ayak banyosu, term yenidoğanlarda akut ağrıyı 
azaltır ve toplam işlem süresini kısaltır. Bu çalışma, ClinicalTrials.gov 
(NCT05220930) https://clinicaltrials.gov/ct2/show/NCT05220930 ad-
resinde kayıtlıdır. 
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than others.4 Exposure to pain can adversely affect 
brain development and organization in newborns.5 
Moreover, exposure to pain in the early stages of life 
can negatively affect the newborn’s behavior, 
mother-infant interaction, feeding pattern, and sense 
development.6 Many non-painful practices in routine 
care can trigger a stress response in newborns.7 Pain 
experiences in newborns may affect their response to 
pain in the future, causing them to have pain sensi-
tivity throughout their lives.3 In addition, it may be 
difficult to obtain a capillary blood sample from the 
heel of some newborns. Therefore, healthcare pro-
fessionals apply more pressure to the heel to obtain 
sufficient blood for the test, causing newborns to ex-
perience more pain and bruised or swollen heels, and 
leading to poor-quality blood samples.5,8,9 Therefore, 
newborns need support and protection during this 
procedure.10 The literature emphasizes minimizing 
the number of painful procedures newborns undergo 
and applying pain-reducing interventions as much as 
possible during a procedure when invasive interven-
tion is required.8,11 

Previous studies have reported the effects of 
non-pharmacological interventions applied before 
capillary heel blood sampling or during the procedure 
on pain, and total procedure time in newborns.3,6,12-14 
Heat application (heel warming) before the heel 
blood sampling procedure is one non-pharmacologi-
cal method that can reduce the pain of heel blood col-
lection, increase comfort, and shorten procedure 
time.2,6,7,9,15-17 Heat application induces proximal va-
sodilation by elevating the skin surface temperature. 
Consequently, blood flow accelerates, leading to in-
creased circulation.7 This heightened blood circula-
tion may alleviate the pressure on the newborn’s heel, 
potentially shortening the procedure duration and 
mitigating the perception of pain.6,9 It is hypothesised 
that increased blood flow and reduced pressure ap-
plied by heel squeezing will minimise the risk of 
haemolysis.7,15 Haemolysis results in the inability to 
measure biochemical tests.7 Heel heating has been re-
ported to improve the quality of both the procedure 
and the specimen.7  

Foot baths, widely recognized as a common 
complementary practice, play a crucial role in im-
proving compliance with pain management strate-

gies.18 This uncomplicated method of applying heat 
not only induces a sense of comfort but is also ac-
knowledged in the literature for its positive impact 
on overall health.19 Studies are reporting the benefits 
of warm foot baths for different age and patient 
groups.18-26 This is the first study to investigate the 
effect of warm foot baths before capillary heel blood 
sampling for newborn metabolic screening on acute 
pain level and total procedure time in newborns. This 
study provides clinical practitioners with evidence 
for the effects of a warm foot bath, an inexpensive, 
non-invasive, non-pharmacological, and easy-to-
apply intervention. Therefore, we conducted a ran-
domized controlled study to evaluate the effect of a 
warm foot bath applied before capillary heel blood 
sampling for newborn metabolic screening on acute 
pain level (H1) and procedure duration (H2) in new-
borns under the leadership of an experienced PhD 
pediatric nurse. 

 MATERIAL AND METHODS 

STuDY DESIGN 
A randomized, double-blind controlled trial was per-
formed between May 11 and September 21, 2022. 
The study was approved by ClinicalTrials.gov 
(NCT05220930). This study reports data according 
to the Consolidated Standards of Reporting Trials 
(CONSORT) 2010 checklist for a randomized trial. 

SETTING AND SAMPLE 
This study was conducted in one of the largest pub-
lic hospitals in the region, with approximately 1,000 
beds. Approximately 1,500 births occur annually in 
the hospital. The target subjects were healthy term 
newborns who were to undergo capillary heel blood 
sampling within the scope of the neonatal metabolic 
screening program. 

Inclusion criteria 

■ Infants delivered within the gestational age 
range of 38-42 weeks (term newborns) 

■ Neonates weighing between 2,500 and 4,400 
grams at birth 

■ Newborns exhibiting stable physiological pa-
rameters and overall well-being 
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■ Newborns who received vitamin K and hep-
atitis B vaccination in the delivery room 

■ Neonates achieving Apgar scores of ≥8 in both 
the first and fifth minutes 

Exclusion criteria 

■ Neonates experiencing complications during 
pregnancy, labor, or postpartum 

■ Newborns diagnosed with congenital anoma-
lies 

■ Infants undergoing pharmacological or non-
pharmacological pain management interventions be-
fore the procedure 

■ Neonates requiring oxygen therapy 

■ Newborns who have undergone a surgical pro-
cedure 

■ Infants with confirmed or suspected sepsis 

■ Neonates whose parents explicitly expressed 
their intention to withdraw from the study before its 
completion 

The G*Power 3.1 (Franz Faul, Universität Kiel, 
Kiel, Almanya) program was used to calculate the 
study’s sample size. The Neonatal Infant Pain Scale 
(NIPS) scores of a similar study were used as the 
reference in the sample calculation.6 The effect size 
was calculated as 0.59 using the independent sam-
ples t-test for the control (NIPS score=4.64±2.02) 
and intervention (NIPS score=3.40±2.22) groups.9 
Therefore, the power analysis was performed based 
on a 0.59 effect size, a 5% error margin, and 80% 
power. It was determined that a sample size of 37 
in each group would be sufficient. Since some miss-
ing cases may arise, 80 participants were included 
(warm foot bath group=40, control group=40) in 
this study (Figure 1). 
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FIGURE 1: CONSORT flowchart for this study.

Assessed for eligibility (n=394)



Randomization, Allocation, and Blinding 
Participants were assigned to their groups using a 
simple randomization method. Eighty small en-
velopes were placed in an opaque envelope, 40 con-
taining the words “Group 1” and 40 “Group 2.” Later, 
a parent of each participant who met the inclusion cri-
teria was asked to choose a small envelope from the 
opaque envelope. Consequently, participants were 
randomly assigned to one of the two groups. The 
CONSORT 2010 flow diagram was followed to man-
age the random allocation (Figure 1). Since the par-
ticipants were newborns, they had no idea about the 
interventions. In this study, NIPS scores and total 
processing time were determined by two independent 
pain specialists based on watching the video record-
ing data. Therefore, the health professionals who 
evaluated the study data were blinded. The study 
database was created as “Group 1” and “Group 2” by 
a healthcare professional blind to this study. The data 
were evaluated by an expert statistician blind to the 
study. Therefore, double blinding was achieved. 

Pilot Study 
A pilot study was conducted with 10 participants be-
tween May 1 and 9, 2022, to evaluate the data col-
lection tools and potential intervention effects. 
Participants included in the pilot study were not in-

cluded in the sample. Based on the pilot study, it was 
decided to: (1) put a different disposable plastic bag 
into the basin where the foot bath was applied for 
each attempt; (2) put the thermophore providing in-
effective heel heating in a different disposable plas-
tic bag for each attempt. 

Interventions 
In the study, all group received routine nursing care 
during heel stick sampling. In addition to routine 
nursing care, Group 1 received warm foot bath and 
Group 2 (control group) received ineffective heel 
warming with 28 °C water. The same clinic nurse 
provided routine nursing care and performed blood 
draws for both groups. A PhD researcher in pediatric 
nursing gave the warm foot bath and an ineffective 
heel-warming applications. Heel blood sampling is 
performed in the patient’s room, which is 25 ºC-26 
ºC and has an ambient humidity of 40% on average. 
The filter paper on which the heel blood is taken has 
5 circles. The study protocol is shown in Figure 2. 

Routine Nursing Care 
Capillary heel blood samples are routinely obtained 
from every newborn in the hospital where the re-
search was conducted, typically 24-48 hours after the 
initiation of oral feeding and before discharge. This 
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FIGURE 2: Study protocol. 
NIPS: Neonatal Infant Pain Scale.

Warm foot bath (5 minutes) 
Ineffective heel heating with 
thermophore (5 minute)
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procedure is commonly performed between 08.00 
and noon. During the heel prick and sampling pro-
cess, neonates are held in the arms of their mother or 
father. To enhance venous pressure, the neonate’s 
legs are positioned below heart level. Parents are en-
couraged to speak to their baby in a calm and pleas-
ant tone during the heel stick and sampling. 
Throughout the procedure, the neonate is securely 
wrapped, leaving only their foot exposed. Before col-
lecting the capillary heel blood sample, the heel skin 
is cleansed with 70% alcohol and dried using sterile 
gauze. The blood sample is then taken from either the 
medial or lateral outer edge of the heel’s flat surface. 
A disposable sterile lancet is used during the heel 
piercing, and the heel is pierced ≤2.5 mm. The new-
borns were breastfed from their mothers after the cap-
illary heel blood samples procedure. 

Warm Foot Bath 
Foot baths are among the most commonly utilized 
complementary therapies for enhancing adherence to 
pain management, promoting a sense of comfort, and 
positively impacting health.18,24 It is performed sim-
ply by immersing the feet or legs in a basin filled with 
15-20 cm of water at 38ºC-42ºC, starting just below 
the knee level. This heat application method is sim-
ple and cost-effective.18,19,22 The literature review de-
termined that in previous capillary heel blood 
sampling studies, the heat application was performed 
5-10 minutes before heel puncture using some phys-
ical agents that emit heat at 34ºC-40ºC.2,6,9 Therefore, 
in this study, the warm foot bath was applied 5 min-
utes before capillary heel blood sampling. The new-
born’s legs were immersed in a 15-20 cm basin filled 
with 40ºC water, starting just below the knee level. 
Each collection had a different disposable plastic bag 
inserted into the basin to avoid cross-contamination. 
The temperature of the foot bath water was checked 
using a specially calibrated Celsi TP101 water ther-
mometer with a 15 cm long immersion probe, capa-
ble of measuring temperatures between -50ºC and 
300ºC. After the foot bath, the newborn’s heels were 
dried with their blanket or towel. The newborn’s gen-
eral condition and skin changes were observed 
closely during and after capillary heel blood sampling 
and during the foot bath.  

Ineffective Heel Warming  
To maintain the blinding of neonates in the control 
group during the study, an additional procedure was 
implemented alongside the routine nursing care stan-
dardly provided on the ward. This involved the ap-
plication of ineffective heel warming using a 
thermophore containing water at 28°C for a duration 
of 5 minutes before the heel stick sampling proce-
dure. The temperature of the water placed in the ther-
mophore was controlled using a specially calibrated 
Celsi TP101 water thermometer with a 15 cm long 
immersion-type probe capable of measuring tem-
peratures between -50ºC and 300ºC. The ther-
mophore was filled up to two-thirds with water, all 
air was expelled, and the cap was securely sealed. A 
thorough check for any potential leaks was con-
ducted. The thermophore was placed in a different 
disposable plastic bag for each attempt to avoid 
cross-contamination. Infants retained their clothing 
while undergoing ineffective warming, ensuring that 
the thermophore did not come into direct contact 
with their skin. They were closely monitored while 
lying on their backs, covered with their own blan-
kets throughout the ineffective heel warming pro-
cedures. 

Instruments 

Newborn Information Form 
The researchers prepared the form consistent with the 
literature to obtain information about the newborns 
selected for sampling.2,6,27 The form contained 5 ques-
tions asking the newborn’s sex, birth type, week of 
gestation, mean body weight, and mean birth length. 

NIPS 
The NIPS was developed by Lawrence et al. in 1993 
to assess pain and translated into Turkish by Akdovan 
in 1999.28 This scale is used to assess interventional 
pain in premature and term neonates. This scale com-
prises five behavioral indicators (facial expression, 
leg movement, arm movement, crying, and wakeful-
ness) and one physiological indicator (respiratory 
rhythm). Total scores range from 0 to 7. Higher 
scores indicate higher pain intensity. The NIPS’ in-
ternal consistency was reported to be 0.95 before the 
transaction, 0.87 during the transaction, and 0.88 after 
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the transaction. In this study, its Cronbach’s alpha 
was 0.63. 

DATA COLLECTION PROCEDuRE 
In this study, the intervention’s efficacy was evaluated 
at 4 time points determined from the literature: one 
minute before/basal (T1), during the procedure/heel 
puncture (T2), 1 minute after the heel puncture (T3), 
and 5 minutes after the heel puncture (T4).2,6,9 The cap-
illary heel blood sampling procedure was video-
recorded from the pre-evaluation stage to the fifth 
minute after the procedure (Figure 2). The video 
recording was monitored by two independent special-
ists unaware of this study’s purpose to determine NIPS 
scores at each time point and total procedure time. 

DATA ANALYSIS 
Statistical analyses were performed using SPSS 23.0 
(IBM Corporation, Armonk, NY, USA), considering 
a statistical significance of p<0.05. Cronbach’s alpha 
coefficient was used in the scale’s reliability analysis. 
The Kolmogorov-Smirnov test was used to assess the 
normality of the data. Descriptive data are presented 
as numbers and percentages and were compared be-
tween groups using Pearson’s chi-square (χ2) test and 
the t-test for independent samples. Continuous data 
are presented as means with standard deviations and 
were compared between groups using analyses of 
variance (ANOVA) test for repeated measures, effect 
size (η2), and the t-test for independent samples. Ob-

served power was calculated using the t-test for in-
dependent samples. 

ETHICAL CONSIDERATIONS 
This study was approved by the Süleyman Demirel 
University Clinical Trials Ethics Committee (date: 
December 23, 2021; number: 23/359). It was per-
formed according to the ethical principles in the Dec-
laration of Helsinki. During registration, the parents 
of potential participants were informed about 
anonymity and that they could freely choose or de-
cline to participate in the study. Written informed 
consent was obtained from the parents of participants 
who met the inclusion criteria. 

 RESuLTS 

INFANT CHARACTERISTICS 
This study included 80 term newborns with a mean 
gestational age of 39.20±1.02 weeks, of which 43.8% 
were female and 56.2% were male. In addition, 
36.3% by cesarean section and 63.7% were born by 
vaginal delivery. Infant sex, gestational age, delivery 
method, mean birth length, and mean body weight 
did not differ significantly between groups at base-
line (Table 1). 

COMPARISON OF NIPS SCORES 
Table 2 shows the distribution of the mean NIPS 
scores for both raters in each group at each time point. 
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Total (n=80) Warm foot bath group (n=40) Control group (n=40)  
Variable n (%) n (%) n (%) 2 p value 
Sex  

Female 35 (43.8) 17 (42.5) 18 (45.0) 0.051 0.822  
Male 45 (56.2) 23 (57.5) 22 (55.0)  

Delivery method  
Vaginal birth 51 (63.7) 28 (70.0) 23 (57.5) 1.352 0.245  
Cesarean 29 (36.3) 12 (30.0) 17 (42.5)  

X±SD X±SD X±SD t p value 
Gestational age (week) 39.20±1.02 39.07±0.97 39.32±1.07 -1.093 0.278 
Body weight (g) 3271.15±358.86 3297.25±394.82 3245.05±321.84 0.648 0.519 
Birth length (cm) 49.90±0.77 49.95±0.90 49.85±0.62 0.576 0.566 

TABLE 1:  Participant characteristics in each group.

2: Pearson’s chi-square test; t: Independent samples t-test; SD: Standard deviation.



The NIPS scores of both groups were statistically 
similar at baseline before the warm foot bath or con-
trol group according to both evaluators [NIPS1T1: 
t=0.169, p>0.05, 95% confidence interval (CI): -0.26, 
0.31; NIPS2T1: t=0.350, p>0.05, 95% CI: -0.23, 
0.33]. However, both evaluators’ NIPS scores were 
significantly lower in the intervention group than in 
the control group during heel puncture (NIPS1T2:  
t=-3.067, p=0.003, 95% CI: -1.11, -0.23, d=0.69; 
NIPS2T2: t=-3.094, p=0.003, 95% CI:-1.02, -0.22, 
d=0.69) and one minute after the heel puncture 
(NIPS1T3: t=-2.200, p=0.031, 95% CI: -1.04, -0.05, 
d=0.49; NIPS2T3: t=-2.175, p=0.033, 95% CI:-1.00, 
-0.04, d=0.49). However, at the final time point 5 
minutes after the heel puncture, both evaluators’ 
NIPS scores did not differ significantly between 
groups (NIPS1T4: t=-0.887, p>0.05, 95% CI:-0.56, 
0.21; NIPS2T4: t=-0.786, p>0.05, 95% CI:-0.52, 
0.22). In addition, a repeated measurement ANOVA 
between groups showed significantly lower NIPS 
scores in the intervention group than in the control 
group (NIPS1: F(1-78)=6.762, p=0.011, η2=0.080, ob-
served power=0.728; NIPS2: F(1-78)=6.368, p=0.014, 
η2=0.075, observed power=0.703). 

COMPARISON OF PROCEDuRE TIME 
Table 3 shows the average procedure time distribu-
tions for each group. Treatment time was signifi-
cantly shorter in the intervention group than in the 
control group for evaluators 1 (t=-5.826, p=0.000, 
95% CI:-93.85, -46.04, d=1.30) and 2 (t=-5.855, 
p=0.000, 95% CI:-93.46, -46.03, d=1.30).  

 DISCuSSION 
Reducing the pain experienced by newborns in rou-
tine invasive procedures and maintaining their com-
fort provides various significant benefits.3,10,15 
Therefore, newborns should be supported and pro-
tected during invasive procedures.10 Widely ac-
knowledged as a prevalent complementary practice, 
warm foot baths involve a straightforward applica-
tion of heat, generating a sense of comfort and show-
casing positive health effects, as evidenced in the 
literature.18,19 The benefits of warm foot baths have 
been tested for different age and patient groups.19-26 
However, this is the first study to investigate the ef-
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fect of warm foot baths applied before capillary heel 
blood sampling for newborn metabolic screening on 
the pain level and procedure time of term newborns. 
This study demonstrated the effectiveness of warm 
foot bathing in managing procedural pain during cap-
illary heel blood sampling, as well as reducing the 
procedure time. This study results support hypothesis 
1, and 2. 

In this study, term newborns who received a foot 
bath had lower pain levels during heel puncture and 
one minute after the heel puncture and shorter proce-
dure times than those who received control group. 
These results are similar to other studies that exam-
ined acute pain and total procedure time in newborns 
given heat applications before capillary heel blood 
sampling. One study reported that heating the heel 
with a hot water bag reduced procedural pain, in-
creased comfort, and shortened total procedure time 
during capillary heel blood sampling.6 Similarly, an-
other study found that heating the heel with a hot 
water bag reduced procedural pain in newborns dur-
ing capillary heel blood sampling.9 Cong found that 
heel warming effectively reduces infant pain during 
heel stick tests for blood sampling and can be used 
as pain interventions in routine neonatal practice.16 
Pazarcıkcı and Aydınlı demonstrated that the total 
procedure time and crying duration were statistically 
significantly shorter in healthy term newborns whose 
heels were warmed with a hot water bag containing 
water at 38-40 degrees Celsius before heel stick sam-
pling compared to the control group.15 Sapkota et al. 
reported that heel warming with an electro-thermal 
water bag reduced procedural pain in newborns dur-
ing capillary heel blood sampling.2 Buyuk illustrated 
that applying heat before capillary heel blood sam-
pling shortened crying lengths and total procedure 

time in babies.27 There are limited studies investigat-
ing the effects of heat application in reducing proce-
dural pain during capillary heel blood sampling. 
Pasha et al. investigated the effect of heat application 
on acute pain during invasive procedures by placing a 
37°C hot water bag on the vastus lateralis muscle for 
5, 10, or 15 minutes before the vitamin K injection.29 
They found that the pain scores of infants decreased as 
the local heating time increased. Cong reported that 
the mechanisms underlying the reduction of pain with 
heel warming should be investigated in future stud-
ies.16 However, unlike our study, Mir et al. reported 
that warming the heel prior to capillary heel blood 
sampling only increased blood flow in newborns for 
easier blood sampling and did not affect pain.17  

A warm foot bath is a cost-effective and easy-
to-apply method. Therefore, it can be applied by 
nurses in routine clinical care. It is anticipated that 
this initiative will contribute to protecting infants’ 
health and reduce nurses’ workload. Since the neona-
tal period is when the foundations of healthy child-
hood and adulthood are laid, the importance of the 
practice becomes even more important. 

STRENGTHS AND LIMITATIONS  
This study has several strengths. It is the first with a 
randomized control design to test the effect of a warm 
foot bath before capillary heel blood sampling on pro-
cedural pain and total procedure time in term new-
borns. The study had a sufficient sample size. Despite 
its strengths, this study also had some limitations. It 
was a single-center study. Only newborns born at one 
hospital in Türkiye Mediterranean Region who un-
derwent heel blood sampling within the scope of the 
newborn metabolic screening program were included 
in this study. 
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Warm foot bath group Control group 
(n=40) (n=40)  

Variable X±SD X±SD 95% CI (lower, upper) t p value d 
Evaluator 1 procedure time (seconds) 66.07±21.03 136.02±72.96 -93.85, -46.04 -5.826 0.000 1.30 
Evaluator 2 procedure time (seconds) 65.95±20.74 135.70±72.43 -93.46, -46.03 -5.855 0.000 1.30 

TABLE 3:  Comparison of total procedure time in each group.

t: Independent samples t-test; d: Cohen’s d; SD: Standard deviation; CI: Confidence interval.



 CONCLuSION 
Pediatric nurses play a crucial role in managing pain 
during procedures that may impact healthy develop-
mental processes. This study showed that a warm foot 
bath applied before capillary heel blood sampling ef-
fectively reduces procedural pain and shortens the 
procedure time in healthy term newborns. It is be-
lieved that reducing acute pain during this process 
and shortening the procedure time will contribute to 
improving infants’ health outcomes. It is recom-
mended that a warm foot bath should be applied to 
all term newborns undergoing capillary heel blood 
sampling within the scope of the newborn metabolic 
screening program. It should be introduced to nurses 
and added to guidelines. In future studies, it is rec-
ommended that a warm foot bath be tested for capil-
lary heel blood sampling in preterm newborns. 

Acknowledgments 

The author would like to thank all participants in this study.  

Source of Finance 

During this study, no financial or spiritual support was received 
neither from any pharmaceutical company that has a direct con-
nection with the research subject, nor from a company that pro-
vides or produces medical instruments and materials which may 
negatively affect the evaluation process of this study. 

Conflict of Interest 

No conflicts of interest between the authors and / or family members 
of the scientific and medical committee members or members of the 
potential conflicts of interest, counseling, expertise, working con-
ditions, share holding and similar situations in any firm. 

Authorship Contributions 

Idea/Concept: Fahriye Pazarcıkcı, Ayla Kaya; Design: Fahriye 
Pazarcıkcı, Ayla Kaya; Control/Supervision: Fahriye Pazarcıkcı, 
Ayla Kaya; Data Collection and/or Processing: Fahriye Pazarcıkcı; 
Analysis and/or Interpretation: Fahriye Pazarcıkcı, Ayla Kaya; Lit-
erature Review: Fahriye Pazarcıkcı, Ayla Kaya; Writing the Article: 
Fahriye Pazarcıkcı, Ayla Kaya; Critical Review: Fahriye Pazarcıkcı, 
Ayla Kaya; References and Fundings: Fahriye Pazarcıkcı, Ayla 
Kaya; Materials: Fahriye Pazarcıkcı, Ayla Kaya.

Fahriye PAZARCIKCI et al. Turkiye Klinikleri J Nurs Sci. 2024;16(4):1003-12

1011

Dolu Kaya FN, Karakoç A. Efficacy of mechanical vibration of heel stick pain 1.
in neonates. Exp Heal Sci. 2018;8(2):122-7. [Link]  
Sapkota PS, Bhandari SS, Karn BK. Efficacy of heel warming on pain res-2.
ponse to heel stick in neonates. J Nepal Paediatr Soc. 2021;41(1):48-53. 
[Crossref]  
Apaydin Cirik V, Gül u, Kihtir Z, Arayici S, Efe E, Çakmak H, et al. The ef-3.
fect of using maternal voice, white noise, and holding combination inter-
ventions on the heel stick sampling. J Pediatr Nurs. 2023;70:1-11. 
[Crossref]  [PubMed]  
Williams MD, Lascelles BDX. Early neonatal pain-a review of clinical and ex-4.
perimental implications on painful conditions later in life. Front Pediatr. 
2020;8:30. [Crossref]  [PubMed]  [PMC]  
Goto T, Inoue T, Kamiya C, Kawabe H, Higuchi M, Suyama M, et al. Neo-5.
natal pain response to automatic lancet versus needle heel-prick blood sam-
pling: A prospective randomized controlled clinical trial. Pediatr Int. 
2020;62(3):357-62. [Crossref]  [PubMed]  [PMC]  
Karabıyıkoğurlu Ö, Turalbüyük E, Yildizlar O. The effect of warm compres-6.
sion applied before heel lance on pain level, comfort level and procedure 
time in healthy term newborns: A randomized clinical trial. J Midwifery Rep-
rod Heal. 2019;8(3):2276-83. [Link]  
Toennesen uL, Kierkegaard H, Kofoed PE, Madsen JS, Fenger-Gron J, No-7.
ergaard B, et al. Warming prior to heel stick: blood sample quality and infant 
comfort-a randomized controlled trial. Adv Neonatal Care. 2023;23(6):E129-
E38. [Crossref]  [PubMed]  [PMC]  
Merter OS, Bolişik ZB. The effects of manual and automatic lancets on neo-8.
natal capillary heel blood sampling pain: a prospective randomized control-
led trial. J Pediatr Nurs. 2021;58:e8-e12. [Crossref]  [PubMed]  

Shu SH, Lee YL, Hayter M, Wang RH. Efficacy of swaddling and heel war-9.
ming on pain response to heel stick in neonates: a randomised control trial. 
J Clin Nurs. 2014;23(21-22):3107-14. [Crossref]  [PubMed]  
Gao H, Li M, Gao H, Xu G, Li F, Zhou J, et al. Effect of non-nutritive sucking 10.
and sucrose alone and in combination for repeated procedural pain in pre-
term infants: A randomized controlled trial. Int J Nurs Stud. 2018;83:25-33. 
[Crossref]  [PubMed]  
Davari S, Borimnejad L, Khosravi S, Haghani H. The effect of the facilitated 11.
tucking position on pain intensity during heel stick blood sampling in pre-
mature infants: a surprising result. J Matern Fetal Neonatal Med. 
2019;32(20):3427-30. [Crossref]  [PubMed]  
Aydin D, İnal S. Effects of breastfeeding and heel warming on pain levels du-12.
ring heel stick in neonates. Int J Nurs Pract. 2019;25(3):e12734. [Crossref] 
[PubMed]  
Avcin E, Kucukoglu S. The effect of breastfeeding, kangaroo care, and fa-13.
cilitated tucking positioning in reducing the pain during heel stick in neona-
tes. J Pediatr Nurs. 2021;61:410-6. [Crossref]  [PubMed]  
unvar F, Tas Arslan F. Effectiveness of maternal-targeted training on nonp-14.
harmacologic pain management on heel stick sampling: A randomized con-
trolled trial. J Pediatr Nurs. 2023;73:e477-e83. [Crossref]  [PubMed]  
Pazarcıkcı F, Aydınlı A. Effect of heel warming with a thermofor at two dif-15.
ferent temperatures before heel stick sampling in healthy term neonates on 
total crying and procedure durations: A randomized controlled trial. Acıba-
dem univ Heal Sci J. 2023;14(4):739-46. [Crossref]  
Cong X. Heel stick test for obtaining blood samples in neonates: both swadd-16.
ling and heel warming may help, but heel warming appears to provide grea-
ter pain reduction. Evid Based Nurs. 2015;18(4):118. [Crossref]  [PubMed]  

 REFERENCES

https://dergipark.org.tr/tr/download/article-file/543405
https://doi.org/10.3126/jnps.v41i1.30786
https://doi.org/10.1016/j.pedn.2023.01.005
https://www.ncbi.nlm.nih.gov/pubmed/36738536
https://doi.org/10.3389/fped.2020.00030
https://www.ncbi.nlm.nih.gov/pubmed/32117835
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7020755
https://doi.org/10.1111/ped.14142
https://www.ncbi.nlm.nih.gov/pubmed/31917874
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7187310
https://jmrh.mums.ac.ir/article_15847.html
https://doi.org/10.1097/ANC.0000000000001110
https://www.ncbi.nlm.nih.gov/pubmed/37824830
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10686271
https://doi.org/10.1016/j.pedn.2020.11.015
https://www.ncbi.nlm.nih.gov/pubmed/33303279
https://doi.org/10.1111/jocn.12549
https://www.ncbi.nlm.nih.gov/pubmed/24476226
https://doi.org/10.1016/j.ijnurstu.2018.04.006
https://www.ncbi.nlm.nih.gov/pubmed/29684832
https://doi.org/10.1080/14767058.2018.1465550
https://www.ncbi.nlm.nih.gov/pubmed/29656669
https://doi.org/10.1111/ijn.12734
https://www.ncbi.nlm.nih.gov/pubmed/30993840
https://doi.org/10.1016/j.pedn.2021.10.002
https://www.ncbi.nlm.nih.gov/pubmed/34687988
https://doi.org/10.1016/j.pedn.2023.10.018
https://www.ncbi.nlm.nih.gov/pubmed/37923615
https://doi.org/10.31067/acusaglik.1331629
https://doi.org/10.1136/eb-2014-102048
https://www.ncbi.nlm.nih.gov/pubmed/25883132


Fahriye PAZARCIKCI et al. Turkiye Klinikleri J Nurs Sci. 2024;16(4):1003-12

1012

Mir M, Benham Vashani H, Sadeghi T, Boskabadi H, Khorshahi A. Effects 17.
of Yakson therapeutic touch and heel warming on pain caused by heel stick 
procedure, vital signs, and cry duration in full-term neonates. Evid Based 
Care. 2018;8(2):49-57. [Link]  
uslu Y, Akbayrak H, Kuytak Ortahisar B, Barak TH. The effect of lavender 18.
foot baths on postoperative pain and sleep quality in comparison with foot 
baths with warm water only-A prospective randomized controlled study. Exp-
lore (NY). 2024;20(3):385-91. [Crossref]  [PubMed]  
Olanipekun A, Alhassan AK, Musa FH, usman HY, Can N, Pasteur. The Ef-19.
fect of Foot Bath Therapy on the Dynamics of Cortical Oscillatory Waves in 
Healthy Humans : An EEG Study. Journal of Research in Medical and Den-
tal Science. 2019;7(2):57-61. [Link]  
Cal E, Cakiroglu B, Kurt AN, Hartiningsih SS, Suryani, Dane S. The poten-20.
tial beneficial effects of hand and foot bathing on vital signs in women with 
caesarean section. Clin Invest Med. 2016;39(6):27508. [Crossref] [PubMed]  
Kim HJ, Lee Y, Sohng KY. The effects of footbath on sleep among the older 21.
adults in nursing home: A quasi-experimental study. Complement Ther Med. 
2016;26:40-6. [Crossref]  [PubMed]  
Matsumoto S, Shimodozono M, Etoh S, Shimozono Y, Tanaka N, Kawahira 22.
K. Beneficial effects of footbaths in controlling spasticity after stroke. Int J 
Biometeorol. 2010;54(4):465-73. [Crossref]  [PubMed]  

Park R, Park C. Comparison of foot bathing and foot massage in chemot-23.
herapy-induced peripheral neuropathy. Cancer Nurs. 2015;38(3):239-47. 
[Crossref] [PubMed]  
Kito K, Suzuki K. Research on the effect of the foot bath and foot massage 24.
on residual schizophrenia patients. Arch Psychiatr Nurs. 2016;30(3):375-
81. [Crossref] [PubMed]  
Akyuz Ozdemir F, Can G. The effect of warm salt water foot bath on the ma-25.
nagement of chemotherapy-induced fatigue. Eur J Oncol Nurs. 
2021;52:101954. [Crossref]  [PubMed]  
Maheshkumar K, Pandiaraja M, Venugopal V, Poonguzhali S, Sundares-26.
waran L. Effects of hot foot and arm bath in bronchial asthma: A single case 
report. Foot (Edinb). 2020;42:101651. [Crossref]  [PubMed]  
Buyuk E. The effect of local application of heat before heel lancing proce-27.
dure on duration of crying and procedure. Int J Caring Sci. 2018;11(3):1526-
30. [Link]  
Lawrence J, Alcock D, McGrath P, Kay J, MacMurray SB, Dulberg C. The 28.
development of a tool to assess neonatal pain. Neonatal Netw. 
1993;12(6):59-66. [PubMed]  
Pasha YZ, Gholami S, Roshan PA, Ashrafpoor M, Rad ZA, Kachu MA, et al. 29.
Effect of the local heat on the pain of vitamin K injection in the infants. Int J 
Pediatr. 2016;4(36):4081-8. [Link] 

https://www.researchgate.net/publication/326491319_Effects_of_yakson_therapeutic_touch_and_heel_warming_on_pain_caused_by_heel_stick_procedure_vital_signs_and_cry_duration_in_full-term_neonates
https://doi.org/10.1016/j.explore.2023.10.003
https://www.ncbi.nlm.nih.gov/pubmed/37863680
https://www.jrmds.in/articles/the-effect-of-foot-bath-therapy-on-the-dynamics-of-cortical-oscillatory-waves-in-healthy-humans-an-eeg-study-18334.html
https://doi.org/10.25011/cim.v39i6.27508
https://www.ncbi.nlm.nih.gov/pubmed/27978418
https://doi.org/10.1016/j.ctim.2016.02.005
https://www.ncbi.nlm.nih.gov/pubmed/27261980
https://doi.org/10.1007/s00484-009-0300-x
https://www.ncbi.nlm.nih.gov/pubmed/20157740
https://doi.org/10.1097/NCC.0000000000000181
https://www.ncbi.nlm.nih.gov/pubmed/25275582
https://doi.org/10.1016/j.apnu.2016.01.002
https://www.ncbi.nlm.nih.gov/pubmed/27256944
https://doi.org/10.1016/j.ejon.2021.101954
https://www.ncbi.nlm.nih.gov/pubmed/33864994
https://doi.org/10.1016/j.foot.2019.10.006
https://www.ncbi.nlm.nih.gov/pubmed/32036235
https://www.internationaljournalofcaringsciences.org/docs/22_buyuk_original_11_3.pdf
https://www.ncbi.nlm.nih.gov/pubmed/8413140
https://ijp.mums.ac.ir/article_7238.html

