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INTRODUCTION

Immunization is one of the most effective public health interventions for preventing infectious diseases
and reducing morbidity and mortality among children. Despite its proven benefits, global immunization
coverage remains a challenge. Haeuser et al. (2025) reported that although immunization programs have saved
millions of lives, vaccination coverage has stagnated in several regions, including Indonesia, where basic
immunization coverage has declined over the past decade.

In Indonesia, Chu & Rammohan (2022) found that although overall immunization coverage has
improved, disparities in distribution and delays in vaccine administration remain significant, particularly in
rural and underserved areas. Factors such as parental education, access to healthcare services, and knowledge of
immunization schedules contribute to incomplete and delayed immunization coverage (Colomé-Hidalgo et al.,
2020; de Oliveira Roque e Lima et al., 2023; Homel & Edwards, 2018)

One important factor influencing adherence to immunization schedules is the child’s experience of pain
during and after injection procedures. Injection-related pain is a common physiological response among
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toddlers and may lead to significant discomfort, prolonged crying, sleep disturbances, and feeding difficulties
(Fontes et al., 2018). Although not life-threatening, poorly managed pain can create negative experiences
associated with immunization, potentially affecting future compliance. Therefore, healthcare providers play a
critical role in implementing effective pain management strategies to improve children’s comfort and support
immunization programs (Bucci et al., 2020; Cherian et al., 2019; Taddio et al., 2021).

Pain management can be achieved through pharmacological and non-pharmacological approaches. One
simple and widely applicable non-pharmacological intervention is the application of compress therapy at the
injection site. Warm compresses work through vasodilation, which improves blood circulation and promotes
muscle relaxation, while cold compresses reduce pain through vasoconstriction and inhibition of nerve impulse
transmission. Previous studies have reported varying results regarding the effectiveness of these methods.
Gilingor et al. (2021) found that cold compress application was more effective in reducing post-immunization
pain in infants aged 2—6 months, while other studies have highlighted the effectiveness of both warm and cold
compress interventions in reducing procedural pain (Prameswari et al., 2023; Unesi et al., 2019; Wu et al,,
2022)

However, most previous studies were conducted in hospital settings or mass immunization programs,
limiting the generalizability of findings to community-based healthcare services. In addition, few studies have
directly compared the effectiveness of warm and cold compresses among toddlers in community health posts
(posyandu), which serve as primary preventive healthcare facilities in Indonesia. This gap highlights the need
for empirical evidence to determine the most effective intervention for reducing post-immunization pain in
community settings (Checa-Pefialver et al., 2024).

Therefore, this study provides novel evidence by comparing the effectiveness of warm and cold compress
therapy in reducing post-immunization pain among toddlers in a community healthcare setting. The findings are
expected to contribute to evidence-based nursing practice and support the implementation of atraumatic care
strategies in immunization services. Thus, the aim of this study was to analyze the effectiveness of warm and
cold compresses on pain levels among toddlers after immunization at the Mongolato Village Integrated Health
Post, Gorontalo, Indonesia.

RESEARCH METHODS

This study employed a quantitative quasi-experimental design using a two-group pretest—posttest
approach to analyze the effectiveness of warm and cold compress therapy on pain levels among toddlers after
immunization. The study was conducted at the Mongolato Village Integrated Health Post, Gorontalo Regency,
Indonesia, from October 14 to October 21, 2025. A total of 40 toddlers were selected through purposive
sampling based on predetermined inclusion criteria and were divided into two intervention groups: the warm
compress group (n = 20) and the cold compress group (n = 20). The dependent variable in this study was the
level of pain experienced by toddlers after immunization. Pain levels were measured using the FLACC (Face,
Legs, Activity, Cry, and Consolability) observation scale, a validated instrument commonly used to assess pain
in young children. Data were collected through direct observation, interviews with caregivers, and supporting
documentation. Data analysis was performed using SPSS software. The Shapiro—Wilk test was used to assess
data normality, followed by the paired t-test to evaluate differences in pain scores before and after the
intervention within each group. A significance level of o = 0.05 was used to determine the effectiveness of the
interventions.

RESULTS
Respondent Characteristics

Table 1. Respondent characteristics at the study site

Characteristics Classification n %
Age 0-12 months 33 82.5
13-24 months 7 17.5
Gender Male 12 30.0
Female 28 70.0
Total 40 100

Data Source: Data Primer 2025

Based on Table 1, most respondents were aged 0—12 months (82.5%), while 17.5% were aged 13-24
months. In terms of gender, the majority were female (70.0%), while males accounted for 30.0% of the total
sample. These findings indicate that infants in early developmental stages dominated immunization
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participants, highlighting the importance of effective pain management due to their limited ability to verbally
express discomfort.

Pain Levels Before Intervention

Table 2. Pain levels among toddlers before intervention

Pain Level Warm Compress n (%) Cold Compress n (%)
Mild 1(5.0) 1(5.0)
Moderate 14 (70.0) 15 (75.0)
Severe 5(25.0) 4 (20.0)

Total 20 (100) 20 (100)

Data Source: Data Primer 2025

Based on Table 2, before the intervention, most toddlers in both groups experienced moderate pain
following immunization. In the warm compress group, 70.0% experienced moderate pain and 25.0%
experienced severe pain. Similarly, in the cold compress group, 75.0% experienced moderate pain and 20.0%
experienced severe pain. These findings indicate that immunization procedures commonly produce significant
pain responses among toddlers.

Effectiveness of Warm and Cold Compress Therapy

Table 3. Effectiveness of warm and cold compress therapy on post-immunization pain

Group Mean Pre Mean Post Mean Difference p-value
Warm compress 6.25 2.80 345 0.001
Cold compress 6.25 4.70 1.55 0.001

Data Source: Data Primer 2025

Based on Table 3, the mean pain score before intervention in both groups was 6.25, indicating moderate
pain. After the warm compress intervention, the mean pain score decreased to 2.80, with a reduction of 3.45
points. In the cold compress group, the mean pain score decreased to 4.70, with a reduction of 1.55 points. The
paired t-test showed statistically significant reductions in pain scores in both groups (p = 0.001). However, the
warm compress intervention resulted in a greater reduction in pain compared to the cold compress intervention,
indicating higher effectiveness in reducing post-immunization pain among toddlers.

DISCUSSION

The results of this study demonstrated that both warm and cold compress interventions were effective in
reducing post-immunization pain among toddlers, with warm compress therapy producing a greater reduction in
pain scores. These findings highlight the important role of non-pharmacological interventions in minimizing
pain responses associated with invasive procedures in children. Physiologically, post-injection pain occurs due
to the activation of nociceptors and the release of inflammatory mediators at the injection site, resulting in
tissue irritation and discomfort. Therefore, appropriate interventions are necessary to enhance comfort while
avoiding additional side effects.

The greater effectiveness of warm compress therapy is associated with its vasodilatory mechanism, which
increases blood circulation, enhances cellular metabolism, and reduces muscle tension around the injection area.
Improved circulation facilitates the removal of inflammatory substances and reduces stimulation of pain
receptors, thereby lowering pain perception. In contrast, cold compress therapy works through vasoconstriction,
which slows nerve impulse transmission and reduces swelling. However, the reduced blood flow and limited
tissue relaxation may result in less optimal pain reduction compared to warm compress therapy.

These findings are consistent with previous studies reporting the superior effectiveness of warm compress
therapy in reducing post-immunization pain. Agustiningrum et al. (2019) found that warm compress application
resulted in lower pain scores compared to cold compress therapy among toddlers following outbreak response
immunization. Similarly, Choirunissa et al. (2021) reported that warm compress therapy significantly reduced
pain scores in infants after DPT-HB-Hib immunization. Mohamed Elshahat et al. (2023) also demonstrated that
warm compress application effectively reduced pain responses measured using the FLACC scale. Furthermore,
a systematic review by Ustiindag et al. (2025) concluded that non-pharmacological interventions, including heat
and cold therapy, are safe and effective analgesic strategies with minimal side effects for infants undergoing
vaccination.

Although cold compress therapy remains beneficial for controlling acute pain, its effectiveness may vary
depending on the physiological response and clinical context. Nurjanah et al. (2025) reported that cold
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compress therapy combined with comfort interventions significantly reduced pain intensity during infant
immunization. This suggests that intervention selection should consider the child’s physiological condition and
the characteristics of the pain response. However, in the context of post-immunization pain, which involves
inflammation and tissue tension, warm compress therapy appears to provide more adaptive physiological and
comfort-enhancing effects.

The observed reduction in pain also indicates the importance of sensory stimulation in helping toddlers
adapt to painful experiences. Children who experience greater comfort tend to show reduced crying, calmer
facial expressions, and improved consolability. Warm compress therapy may therefore provide both
physiological and psychological benefits by promoting relaxation and reducing distress. This is particularly
important in preventing negative or traumatic perceptions associated with immunization procedures, which
could influence future healthcare experiences.

Overall, this study contributes to evidence-based nursing practice by demonstrating the effectiveness of
non-pharmacological pain management strategies in community healthcare settings. The implementation of
warm compress therapy as part of atraumatic care represents a simple, safe, and practical intervention that can
improve the quality of immunization services. In addition to reducing children’s discomfort, this intervention
may also increase parental trust in healthcare providers and support the success of immunization programs.

CONCLUSION

This study demonstrated that both warm and cold compress therapies were effective in reducing post-
immunization pain among toddlers. However, warm compress therapy showed greater effectiveness in
improving children’s comfort and reducing pain intensity. These findings highlight the importance of non-
pharmacological interventions as part of atraumatic care to enhance the quality of immunization services and
improve children’s overall experience during vaccination procedures.

SUGGESTION

Healthcare providers are encouraged to use warm compress therapy as a simple, safe, and practical
intervention for pain management during immunization procedures. Future research is recommended to
involve larger sample sizes and explore combinations of non-pharmacological interventions to strengthen
scientific evidence related to pediatric pain management and improve clinical practice in immunization
services.
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