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Abstract—The high number of morbidity has an effect on 

the high number of children hospitalization cases, 

resulting in children vulnerable to stress. Installation of 

infusion is one of the most invasive measures during child 

nursing and can cause pain. The purpose of this study is 

to determine the effectiveness of cutaneous stimulation 

and cuddling therapy combination during infusion on 

toddler’s pain response in the nursery of Siti Aisyah 

Regional Hospital in 2019. The design of the study is an 

action research with posttest_only control group design. 

Behavioral and physiological pain responses in the form 

of pulse frequencies in the two groups will be observed 

and compared. Forty-eight children in the study sample 

were divided into two groups; the intervention group 

(n=24) with a combination of cutaneous stimulation and 

cuddling therapy and the control group (n=24) with only 

cutaneous stimulation were taken by consecutive 

sampling. Analysis is done using Mann Whitney. There 

are significant differences in pain scale and average pulse 

between the two groups. The combination of cutaneous 

stimulation in the form of cold pack and cuddling therapy 

has proven to be effective as a nonpharmacological 

therapy that can be applied in children’s room as part of 

a child nursing. 
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I. INTRODUCTION 
 

Pain and hospitalization is a major form of stressor 

and is the first crisis for children. Children are very 

susceptible to stress as a result of changes in healthy 

conditions and routine in the hospital environment. 

This situation occurs because of the limitations of 

children in providing defense mechanisms to deal 

with stressors [1]. Hospitalization is a process for 

planning or emergency that requires children to be 

hospitalized and undergo therapy and treatment. 

Hospitalization will cause children to experience 

short-term or long-term trauma [2].  Children will 

experience a variety of feelings during 

hospitalization such as anger, sadness, fear, feeling 

guilty, and anxiety [1]. 
 

The National Hospital Discharge Survey (2015) 

estimates that more than 1.6% of children undergo 

hospitalization in the age of 2-6 years for various 

reasons. The same thing also explained that the 

prevalence of children's anxiety during 

hospitalization reached 75%. Children aged 0-17 

years experienced 18.1% pain and around 2.78% had 

been hospitalized in the past year with the highest 

child morbidity rate at the age of 0-4 years. The high 

rate of morbidity is causing the increase of 

hospitalization cases of children. 
 

Invasive measures such as injection, infusion, blood 

sampling constitute the majority of the procedural 

majority experienced by children during hospitalization 

and most of these procedures result in distress [3].  

Infusion is the second source of pain most felt by 

children after the disease [4].  Pain is the main source 

of distress for children, families and also health care 

providers [5].  
 

Empirical evidence shows that unrelieved pain in 

children has only harmful consequences, with no 
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benefits. If pain in children is not managed properly, it 

can cause serious physical and emotional 

consequences, such as increased oxygen and changes 

in metabolism of oxygen consumption, and changes in 

blood glucose metabolism [5]. Effective pain 

management needs to be managed proactively through 

a therapeutic approach that involves a combination of 

pharmacology and nonpharmacology [6]. One physical 

technique that can be used to reduce pain sensation is 

cutaneous stimulation, which is a technique to provide 

physical stimulation to the skin that can reduce pain by 

giving cold compress. This skin stimulation technique 

is also an effort to apply the concept of atraumatic care 

to children when an invasive procedure is given. 

Previous studies of cold compresses have been shown 

to reduce pain in children [7], [8]. 
 

This is also reinforced by research conducted by de 

Breving, Ismanto, and Onibala (2015) who applied the 

concept of atraumatic care in the form of giving cold 

compress during infusion significantly reduce 

children's anxiety during hospitalization [9]. 

 

Distress is very important to be minimized both for 

parents and children during hospitalization and 

especially during invasive procedures to reduce the risk 

of impacts after invasive procedures and facilitate the 

development of child coping. Minimizing the impact of 

distress on children also helps reduce stress on parents 

and health workers. The relationship between parental 

anxiety and child stress during invasive procedures is 

very strong [10]. The presence of parents has an 

advantage during the invasive procedure. Previous 

studies have explained that children prefer their parents 

to be present during care and that parental presence can 

reduce distress [11]. Parents’ presence is more 

effective than health care professionals in offering 

assistance. Parents can play a role in providing support 

through position, cuddling, touching, distraction as a 

form of coping strategies during the hospitalization 

phase of the child [10]. Cuddle therapy is one of the 

ways to make children comfortable and help them 

maintain their position during the treatment procedure. 

Therefore, it will help health workers in taking action 

or giving the treatment. It will also avoid forced 

treatment on the children [12]. 

 

One of nursing strategies to include families in child 

care is the application of cuddle therapy during 

infusion. Spark, Setlik, and Luhman (2007) in their 

research point out that the positive effect of the parent's 

hug can reduce the distress of the child during the 

infusion [13]. Cuddling techniques make children feel 

comfortable and help them maintain a comfortable 

position during the procedure. Cuddle therapy is also in 

line with other principles of child nursing that is 

empowering families in the interventions provided 

(family centered care) [2]. The presence of parents 

during the procedure is a partnership between family 

and professional nurses. Baucher et al., (2006) affirm 

that family presence does not negatively impact the 

medical performance of being with their child and it 

shows reduced parental anxiety [14]. In addition, 

Lestari (2013) believes that there are differences in the 

average distress score in children who are given the 

parent's cuddle (2.30) and the distress score of children 

who do not get a parent's cuddle (3.25) [15]. 

 

During infusion, restraints and uncomfortable positions 

may increase psychological stress faced by both 

children and families. Psychological distress gives 

adverse influence to the healing process of the patient. 

The release of stress hormones occurs under stress 

conditions, including cortisol which can cause pressure 

on the child's immune system, so that the children are 

susceptible to secondary infections which extend 

hospital treatment days [16]. Physiological responses 

such as elevated heart rate, respiratory frequency and 

decreased oxygen saturation may indicate stress 

conditions in children. 

 

Another problem phenomenon found in the field based 

on observations and interviews in the nursery is that 

during the installation of infusion, atraumatic care has 

not been carried out effectively. Parents have not been 

fully involved in children nursing during invasive 

measures, and the position of supination and restrain 

during the installation of infusion is still an option, thus 

making children even more frightened. Combining 

embrace therapy and cold compresses can provide a 

double benefit, in addition to providing a rapid 

analgesic effect, health workers will be helped by the 

child's correct position when the infusion is 

administered. Based on this, the researchers felt the 

importance of the study by combining the two 

interventions to see the effectiveness of the 

combination of cutaneous stimulation interventions and 

cuddling therapy during infusion in toddler on pain 

responses in Lubuklinggau Regional Hospital in 2019. 

 

 

II. METHOD 

 

This research is a quantitative study using action 

research with posttest only control group design. Pain 

response is measured by the FLACC instrument for 

behavioral response and pulse oximetry to measure the 

highest average pulse frequency during the installation 

of infusion. Subjects were divided into two groups, 

namely the intervention group with a combination of 

cutaneous stimulation and cuddling therapy and the 
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control group with only cutaneous stimulation, then 

posttest were applied to both groups. Cutaneous 

stimulation is given with a cold compress for 3 minutes 

prior to infusion. The total sample was 48 children with 

each group of 24 children taken by consecutive 

sampling. Ethics test was obtained from UNISA 

Yogyakarta Ethics Commission. 

 

 

III. R E S U L T S  

 
Table 1 Characteristics of respondents in the intervention 

group and control group at Siti Aisyah regional hospital, 

August-October 2019 (n=48) 
 

 

The results of univariate analysis in the group category 

are obtained from the table 1 that the total number of 

respondents was 48 children with details of each of 24 

children for the intervention group and 24 children for 

the control group. The difference in the number of 

male and female respondents in the two groups is not 

too large, in total 52.1% for male and 47.9% for 

female.  

 

The majority of toddler in both groups were at age 1-

2.5 years which was 43.7%. Based on table 4.1, it can 

be seen that the majority of respondents have never had 

hospitalization or previous treatment experience, 

namely 97.9%. 
 

 

Table 2. Frequency Distribution Of Pain Scale And  Pulse 

frequency variable in the intervention group and control 

group at Siti Aisyah regional hospital,  

August-October 2019 (n=48) 
 

Table 2 analysis results show that the average pain 

scale in the control group is greater than the 

intervention group, which is 4.46 compared to 2.29. 

The average change in pulse frequency during infusion 

in the control group was higher than the intervention 

group at 138,50 compared to 115,29. 
  

Table 3.Difference in pain scale and pulse between 

intervention group and control groups at Siti Aisyah regional 

hospital, August-October 2019 (n=48) 
 

*Significant of α<0,05 

 

The results of the analysis in table 3 show that there 

is a significant difference in the pain scale and 

average pulse during infusion performed only by 

cutaneous stimulation compared to the one with a 

combination of cutaneous stimulation and cuddling 

therapy.  

 

IV. DISCUSSION 

 

The results of this study showed that from the total 

sample as a whole, it was found that the number of 

male and female was not too different. Mathew 

(2003) explained that the gender differences do not 

really matter in pain, the gender differences only 

because sensitivity of experience and situasional 

condition that influence how children respon for pain 

[17]. Schmitz, Vierhaus, and Lohaus (2012) also 

explained that in general male and female are not 

significantly different in responding to pain [18]. 

 

Other researchs prove that gender differences greatly 

influence pain [19], [20], [21]. This research links 

endogenous opioid neurotransmitters, found that male 

endogenous opioids are higher than women [19]. 

From the characteristics of respondents, results 

obtained from the age of respondents from the total 

sample of toddlers age 1-2.5 years as much as 43.7%. 

Child's age development influences the meaning of 

pain and the expression that is raised [22]. Toddler 

age has not been able to control the pain response. 

Pain response at this age will be indicated by verbal 

indicators and changes in behavioral activity. At 

toddler age the pain response that is raised is more 

expressive because it is still unable to describe the 

specific pain felt due to limited vocabulary. 

 

Characteristics 
Total of 

Sample 
Group 

 

 

p, x2 
n  (%) 

Control 
n (%) 

Intervention       
n (%) 

Gender 
 

 

Age 
 

 

Hospitaliz
ation  

Experienc

e 

Male 
Female 

 

1-2,5 years 
2,6-3 years 

 

No 
Yes 

25 (52,1) 
23 (47,9) 

 

39 (43,7) 
9 (37,5) 

 

  47 (97,9) 
 1 (2,08) 

  12 (50) 
  12 (50) 

 

  17(33,3) 
   7(37,5)   

 

 23 (95,8) 
   1 (4,2) 

13 (54,2) 
  11 (45,8) 

 

  22 (54,2) 
   2 (37,5) 

  

 24 (100) 
- 

 

1,000 
 

 

0,137 
 

 

1,000 
 

 

 

 

Variable 
                            Group 

Cutanoeus Stimulation           Cutanoeus Stimulation & 

                                                     Cuddling Therapy 

Mean        SD        Range              Mean       SD          

Range 

Pain Scale 
 

Pulse 

 

4,46        1,693        2-8                   2,29      1,233         
1-5 

 

138,50    9,455    120-158            115,29     13,392     
98-136 

Variab
le   

Group   N Mean 
Rank 

   Median 
(Min-Mak) 

P Value 

Pain 

Scale 

Control  

 

 24 

 

33,02 

 

  4(2-8) 0,001* 

 
 Intervention  24 

 

15,98  2(1-5) 

Pulse 

Control  24 

 

34,81 138(120-158) 0,001* 

 

Intervention  24 
 

14,19 
 

116,5(98-136) 
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The majority of the total sample is respondents who 

have never been hospitalized is 97.9%. Smeltzer and 

Bare (2001) say that previous experience influences 

one's pain perception about pain [23]. Previous 

experiences will cause fear when facing the next 

painful event. Noel et al. (2012) conducted a study of 

the effect of children's experiences on new pain 

stimuli on subsequent pain experiences [24]. 

 

The results of the analysis using Mann Whitney 

showed that there was a significant difference in the 

pain scale during infusion performed by only 

cutaneous stimulation compare to the combination of 

cutaneous stimulation and cuddling therapy (p value 

<α). Cutaneous stimulation in the form of cold 

compresses has proven to be effective in reducing 

pain scale during infusion combined with cuddling 

therapy.  

 

Medical procedures are an unpleasant experience for 

children, parents and professionals in the health 

sector. Hence, an approach is needed to enhance the 

comfort of children, parents and medical staff. 

Stephens (1999) provides a model approach in 5 

parts, namely: 1) Preparing children and parents for 

the procedure and their role during the procedure, 2) 

Presenting parents during the treatment, 3) Preparing 

a comfortable room/environment during the 

treatment, 4) Positioning the child comfortably 

during the treatment, 5) Maintaining a positive 

atmosphere after the treatment [25].  The 

involvement of parents is an significant factor in 

applying this model when the care procedure is 

performed as it has been demonstrated that it can 

alleviate child distress and be helpful to health 

workers during care. Another approach that also 

prioritizes the presence of parents in child care is 

explained by Lerwick (2016), namely CARE model 

which includes: 1) Choice: giving strength in the care 

environment, 2) Agenda: asking patient and family 

expectations, 3) Resilience: starting with strength 

owned by patients and families, 4) Emotion: 

recognizing the fear response of children and 

families. The CARE process is believed to be able to 

minimize distress during child care procedures [26].  

 

Sparks, Setlik, and Luhman (2007) in their study 

explained that parents' embrace can reduce child 

distress during infusion [13]. The presence of parents 

during the procedure is a partnership between family 

and professional nurses which is an application from 

family center care (FCC). Cuddling therapy is the use 

of a comfortable, safe, and temporary position that 

provides close physical contact with a trusted parent 

or family [2]. This method helps children by allowing 

them to manage or deal with painful procedures 

easily and effectively and give children a sense of 

control. Cuddling therapy can help minimize pain 

scale, it can also be explained that family cuddling 

can provide comfort to the children and sufficient 

immobilization when the child is to be infused. 

Children who are calm before the infusion will 

require less time and fewer nurses compared to 

children who are angry and refuse to receive 

treatment. 

 

During the hospitalization phase children will face 

interventions that might cause trauma, stress, and 

pain. Health professionals in hospitals have the 

responsibility to reduce pain and anxiety as much as 

possible by prioritizing patient safety [27]. 

Optimizing pain management is the privilege of all 

patients and the duty not just of nurses but also of all 

health professionals because it is multidisciplinary 

science. Therefore, Efforts are required to alleviate 

emotional issues and avoid the physical effects of 

pain-causing treatments and the long-term effects of 

pain in children. Pediatric patients need the health 

staff to provide additional care. Every health 

professional has a valuable opportunity inside a 

medical setting to monitor the negative outcome of 

pediatric stress. Therefore, understanding the risk of 

anxiety and trauma in pediatric patients needs to be 

addressed by all health professions that offer in-

pediatric hospitalization services. 

 

Cutaneous stimulation is physical stimulation of the 

skin that can reduce pain such as cold compresses 

that can reduce blood flow to some body part and 

reduce edema which is expected to provide analgesic 

effect by slowing the speed of  nerve delivery, so that 

the pain that reaches the brain is less [28]. The 

combination of the two can cause a greater and faster 

analgesic effect in children, resulting in the average 

pain scale in the intervention group being smaller 

than in the control group. 

 

Pain will result in changes in the increase or decrease 

in physiological function parameters of the body 

namely heart rate, breathing frequency, blood 

pressure, and oxygenation to tissues [29]. The 

mechanism of physiological changes is a defense 

response from the body because pain activates the 

right hemisphere brain region to release the body's 

defense response through the release of hormones 

(corticosteroids, vasopressin, and oxytocin), 

increased heart rate, and energy mechanisms [30]. 

Table 3 shows that there is a significant difference in 

the average pulse frequency in the group with a 

combination of cutaneous stimulation and cuddling 

therapy compared to the one with only cutaneous 

stimulation during infusion. The increase in pulse rate 
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during the infusion occurred in both groups, but the 

average increase in pulse frequency was greater in the 

control group. This is because the intervention group 

carried out a combination of nonpharmacological 

interventions, namely cold compresses that can cause 

analgesic effects coupled with cuddling therapy in 

children. This cuddling therapy makes the children in 

the intervention group more comfortable, so the stress 

level will decrease and the recovery phase will be 

faster. 

 

Research conducted by Sembiring, Novayelinda, and 

Nauli (2015) compared the differences in pulse 

frequency in toddlers and pre-school children when 

infusion was installed, the results obtained toddler 

have a faster pulse frequency (95.77x/minute) 

compared to pre-school (89.92/minute) [31]. The 

increase in the average pulse rate at toddler age is 

also caused because at this age the child does not yet 

have a higher readiness when infusion is performed 

and has not been able to tolerate the pain they feel. 

Kirkpatrick and Tobias (2013) revealed that the 

physiological reaction of toddler age pulse and 

breathing experienced an increase in pain [32]. 

 

Cuddling therapy can reduce child pain and distress 

during the procedure and this means parents play a 

role in calming and stimulating distraction in children 

[33]. In principle, the distraction technique is a way 

to divert the child's focus from pain to other activities 

that are fun for the child [34]. Distraction techniques 

can inhibit the work of the sympathetic nervous 

system, so the production of neurotransmitters is 

inhibited so that the pulse, blood pressure and other 

physiological responses which are signs of anxiety 

can return to normal [35]. Distraction and comfort 

can be provided parents by parents with physical 

touch (eg. Cradling and cuddling) [36]. Parental 

activity during diagnosis or medical procedures is the 

best factor of children's handling of anxiety and 

coping. It is supported by a research conducted by  

Mougianis, Cohen, and Shih (2017) on parent 

interaction activities in children during immunization. 

The study explains that the parents ' comfort may be 

in the form of physical (cuddle, touch) or verbal 

aspects [37]. 

 

V. CONCLUSION 
 

This study proves that the combination of cutaneous 

stimulation and cuddling therapy has been shown to be 

effective in reducing pain in children. This can be seen 

from the difference in the average pain scale in the 

intervention group and control group and the higher 

pulse rate in the control group. 
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