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 ABSTRACT 

Background: Acute pain is a common presenting complaint in 

pediatric healthcare settings, yet optimal analgesic management 

remains challenging. Acetaminophen and ibuprofen are widely used 

first-line analgesics with distinct mechanisms of action, suggesting 

potential synergistic benefits when combined. However, 

comparative evidence regarding the effectiveness and safety of 

combination therapy versus monotherapy in pediatric acute pain 

management is limited. 

Methods: This prospective, randomized, double-blind, controlled 

clinical trial enrolled 180 pediatric patients aged 6 months to 12 

years with mild to moderate acute pain. Participants were randomly 

allocated in a 1:1:1 ratio to receive either combined acetaminophen 

and ibuprofen, acetaminophen monotherapy, or ibuprofen 

monotherapy at standard weight-based doses. The primary 

mailto:a.alablaan@gmail.com
mailto:waadraad@hotmail.com
mailto:Hazzazi.abdulaziz@gmail.com


2026, 41(21s), 59 - 72                                   INTERNATIONAL JOURNAL of SPECIAL EDUCATION 

_________________________________________________________________________________________ 

 

www.internationalsped.com                          60 

Versus Monotherapy in Acute 

Pain Management Among 

Pediatric Patients 

International Journal of Special 

Education, 41(21s), 59 - 72 

 

 

 

 

 

 

 

 

 

 

 

COPYRIGHT STATEMENT: 

Copyright: © 2026 Authors. 

Open access publication under 

the terms and conditions 

of the Creative CommonsAttribution (CC 

BY) 

license (http://creativecommons. 

org/licenses/by/4.0/). 

outcome was pain reduction assessed using validated age-

appropriate pain scales at baseline, 30, 60, and 120 minutes. 

Secondary outcomes included time to analgesia onset, duration of 

pain relief, rescue analgesia requirements, caregiver satisfaction, and 

adverse events. 

Results: Baseline characteristics were comparable across all groups. 

Combination therapy demonstrated significantly greater pain 

reduction at all time points compared with either monotherapy 

(P<0.001). At 120 minutes, mean pain scores were 1.21±0.70 in the 

combination group versus 2.62±0.91 and 2.08±0.83 in the 

acetaminophen and ibuprofen groups, respectively. Combination 

therapy produced faster analgesia onset (18.4 vs. 28.9 vs. 23.8 

minutes), longer duration of relief (6.5 vs. 4.4 vs. 5.3 hours), and 

lower rescue analgesia requirements (13.3% vs. 33.3% vs. 23.3%). 

Caregiver satisfaction was significantly higher with combination 

therapy (95% satisfied/very satisfied vs. 80% for both 

monotherapies). Adverse event rates were low and comparable 

across groups (16.7%, 15.0%, and 23.3%, respectively; P=0.451), 

with no serious complications reported. 

Conclusion: Combined acetaminophen and ibuprofen therapy 

demonstrated superior analgesic efficacy compared with either 

monotherapy in pediatric acute pain management, with faster onset, 

prolonged duration, reduced rescue analgesia requirements, and 

higher caregiver satisfaction, without increasing adverse events. 

These findings support combination therapy as an effective and safe 

first-line approach for managing mild to moderate acute pain in 

children. 

Keywords: acetaminophen, ibuprofen, combination therapy, 

pediatric pain, acute pain management, analgesia 

Background 

Pain is one of the most common reasons for 

healthcare visits among pediatric patients, 

encompassing a wide range of acute conditions 

such as trauma, postoperative recovery, 

infections, and inflammatory processes. Effective 

pain management in children is essential not only 

for immediate comfort but also to prevent 

potential long-term psychological and 

physiological consequences associated with 

poorly controlled pain. Despite advances in 

pediatric care, achieving optimal analgesia 

remains challenging due to variations in pain 

perception, developmental differences, and 

concerns about medication safety (Kuo et al., 

2021). 

Acetaminophen and ibuprofen are among the 

most widely used analgesic and antipyretic 

medications in pediatric practice. Both drugs are 

readily available, have well-established dosing 

regimens, and are generally considered safe when 

used appropriately. Acetaminophen primarily 

acts centrally to inhibit prostaglandin synthesis, 

whereas ibuprofen, a nonsteroidal anti-

inflammatory drug, exerts its effect through 

peripheral inhibition of cyclooxygenase enzymes, 

reducing inflammation and pain. These distinct 

mechanisms suggest the potential for 
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complementary effects when used in 

combination (Charde et al., 2023). 

Monotherapy with either acetaminophen or 

ibuprofen is commonly employed as a first-line 

approach for mild to moderate acute pain in 

children. However, in many clinical scenarios, 

monotherapy may not provide adequate 

analgesia, leading to persistent discomfort and 

delayed recovery. This limitation has prompted 

clinicians to explore multimodal analgesic 

strategies that target different pain pathways to 

achieve better outcomes (Pierce & Voss, 2010). 

The combination of acetaminophen and 

ibuprofen has gained increasing attention as a 

potential strategy for enhanced pain relief. By 

leveraging their different mechanisms of action, 

combined therapy may provide superior analgesia 

compared to either agent alone. This approach is 

particularly appealing in pediatric populations, 

where minimizing the use of stronger analgesics 

such as opioids is a priority due to safety concerns 

(Harasymczuk et al., 2026). 

Safety remains a critical consideration in pediatric 

pharmacotherapy. While both acetaminophen 

and ibuprofen are generally safe, each carries 

potential risks when used improperly. 

Acetaminophen is associated with hepatotoxicity 

at high doses, whereas ibuprofen may cause 

gastrointestinal irritation, renal impairment, or 

hypersensitivity reactions. The combined use of 

these medications raises questions about 

cumulative toxicity and the potential for adverse 

events (Merry et al., 2013). 

Clinical practices regarding the combined use of 

acetaminophen and ibuprofen vary widely. Some 

healthcare providers routinely recommend 

alternating or combining these medications, 

while others prefer monotherapy due to concerns 

about dosing complexity and safety. This 

variability reflects a lack of consensus and 

highlights the need for robust evidence to guide 

clinical decision-making (Paul & Walson, 2021). 

In pediatric acute pain management, ensuring 

both efficacy and safety is particularly important 

due to the vulnerability of this population. 

Children may have difficulty communicating pain 

intensity, and caregivers play a significant role in 

medication administration. This introduces 

additional challenges related to adherence, dosing 

accuracy, and monitoring for adverse effects 

(Hartling et al., 2015). 

Existing literature suggests that combination 

therapy may offer improved analgesic outcomes 

in certain contexts, such as postoperative pain or 

febrile illnesses. However, findings are not 

entirely consistent, and differences in study 

design, patient populations, and dosing regimens 

complicate the interpretation of results. 

Moreover, many studies focus on short-term 

outcomes without adequately addressing safety 

profiles (Milani et al., 2026). 

There is also a need to consider real-world 

applicability, including caregiver understanding, 

ease of administration, and the risk of dosing 

errors when multiple medications are used. 

Simplifying treatment regimens while 

maintaining effectiveness is a key goal in pediatric 

care, making it essential to evaluate whether 

combination therapy offers meaningful 

advantages over monotherapy (Mistry & Hudak, 

2014). 

Given these considerations, a comprehensive 

evaluation of the comparative effectiveness and 

safety of combined acetaminophen and 

ibuprofen versus monotherapy in pediatric acute 

pain is warranted. Such research can provide 

valuable insights to inform clinical guidelines, 

improve patient outcomes, and support 

evidence-based practice in pediatric pain 

management (Motov et al., 2020). 

The research aims to evaluate the comparative 

effectiveness and safety of combined 

acetaminophen and ibuprofen versus 

monotherapy in the management of acute pain 

among pediatric patients. 

Methodology 

Study Design and Setting 

This study was conducted as a prospective, 

randomized, double-blind, controlled clinical trial 
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designed to compare the effectiveness and safety 

of combined acetaminophen and ibuprofen 

versus monotherapy in pediatric patients with 

acute pain. The study was carried out in pediatric 

emergency departments and outpatient clinical 

settings where children commonly presented 

with acute pain conditions. The study design 

minimized selection and assessment bias while 

allowing direct comparison of the three treatment 

strategies under standardized clinical conditions. 

Study Population 

The study population consisted of pediatric 

patients aged 6 months to 12 years who presented 

with acute pain of mild to moderate intensity 

resulting from conditions such as minor trauma, 

musculoskeletal injuries, infections, or 

postoperative pain. Participants were recruited 

consecutively from the participating clinical 

settings to ensure adequate representativeness of 

the target population. Caregivers actively 

participated in the assessment process and 

medication administration because of the young 

age of many participants. 

Inclusion and Exclusion Criteria 

Children were eligible for inclusion if they had 

clinically diagnosed acute pain requiring analgesic 

treatment and if informed consent was obtained 

from their caregivers. Eligible participants were 

able to receive oral medications and had no 

contraindications to acetaminophen or 

ibuprofen. 

Children were excluded if they had known 

hypersensitivity to either medication, a history of 

hepatic or renal disease, gastrointestinal bleeding, 

chronic pain disorders, prior use of analgesics 

within the specified pre-enrollment period, or any 

medical or developmental condition that could 

interfere with pain assessment or influence study 

outcomes. 

Sample Size Determination 

The sample size was calculated based on the 

anticipated difference in pain score reduction 

among the study groups using a significance level 

(α) of 0.05 and a statistical power of 80%. An 

additional allowance was made for possible 

withdrawals and loss to follow-up. Based on 

these calculations, a total sample of 180 pediatric 

patients was considered sufficient to detect 

clinically meaningful differences in both efficacy 

and safety outcomes. 

Randomization and Blinding 

Participants were randomly assigned in a 1:1:1 

ratio to one of three study groups: combined 

acetaminophen and ibuprofen, acetaminophen 

monotherapy, or ibuprofen monotherapy. 

Randomization was performed using a 

computer-generated random allocation sequence 

with allocation concealment. Double blinding 

was maintained throughout the study by 

preparing active medications and matching 

placebos in identical formulations, packaging, 

appearance, and labeling. Consequently, 

participants, caregivers, healthcare providers, 

investigators, and outcome assessors remained 

unaware of treatment allocation until completion 

of data analysis. 

Intervention Protocol 

Participants allocated to the combination therapy 

group received both acetaminophen and 

ibuprofen at standard weight-based pediatric 

doses according to established clinical guidelines. 

Participants in the monotherapy groups received 

either acetaminophen or ibuprofen together with 

an identical placebo to preserve blinding. All 

medications were administered orally at 

standardized dosing intervals appropriate for the 

child's age and body weight. Caregivers received 

detailed verbal and written instructions regarding 

medication administration, dosing schedules, and 

adherence to the prescribed treatment regimen. 

Outcome Measures 

The primary outcome was the reduction in pain 

intensity following treatment. Pain severity was 

assessed using validated age-appropriate pain 

assessment tools, including the Face, Legs, 

Activity, Cry, Consolability (FLACC) scale for 

younger children and the Wong-Baker FACES 

Pain Rating Scale for older children. Pain scores 
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were recorded at baseline before medication 

administration and subsequently at predefined 

follow-up intervals. 

Secondary outcome measures included the time 

to onset of analgesia, duration of pain relief, 

requirement for rescue analgesia, caregiver 

satisfaction with pain management, functional 

improvement, and overall treatment success. 

Safety Assessment and Monitoring 

Safety was assessed throughout the study by 

monitoring participants for adverse events, 

including gastrointestinal symptoms, allergic 

reactions, and clinical manifestations suggestive 

of hepatic or renal dysfunction. Caregivers were 

instructed to report any adverse effects 

immediately to the research team. Clinical 

evaluations were performed during each follow-

up visit, and laboratory investigations were 

conducted whenever clinically indicated. All 

adverse events were documented, classified 

according to severity and relationship to 

treatment, and included in the final safety 

analysis. 

Data Collection Procedures 

Data were collected using standardized case 

report forms completed by trained research 

personnel. Baseline information included 

demographic characteristics, clinical diagnosis, 

body weight, medical history, cause of pain, and 

baseline pain scores. Follow-up assessments 

documented pain scores at each scheduled time 

point, medication adherence, occurrence of 

adverse events, use of rescue analgesics, caregiver 

satisfaction, and overall clinical improvement. 

Regular supervision and verification of 

completed forms ensured data completeness and 

consistency throughout the study. 

Data Management and Statistical Analysis 

Collected data were entered into a secure 

computerized database with appropriate 

procedures to ensure confidentiality, accuracy, 

and data integrity. Statistical analysis was 

performed using the Statistical Package for the 

Social Sciences (SPSS) software, version 29.0 

(IBM Corp., Armonk, NY, USA). Continuous 

variables were summarized as means and 

standard deviations, whereas categorical variables 

were presented as frequencies and percentages. 

Comparisons of continuous variables among the 

three treatment groups were performed using 

one-way analysis of variance (ANOVA), 

followed by appropriate post hoc testing when 

significant differences were identified. 

Categorical variables were analyzed using the 

Chi-square test or Fisher's exact test when 

appropriate. Statistical significance was 

established at a p-value of less than 0.05. 

Ethical Considerations 

The study was conducted in accordance with the 

ethical principles outlined in the Declaration of 

Helsinki and relevant national guidelines 

governing research involving human participants. 

Ethical approval was obtained from the 

appropriate Institutional Review Board before 

commencement of participant recruitment. 

Written informed consent was obtained from the 

caregivers of all participating children, while age-

appropriate assent was obtained from older 

children whenever applicable. Participant 

confidentiality was maintained throughout the 

study, and all collected information was 

anonymized before statistical analysis. 

Participants were informed of their right to 

withdraw from the study at any stage without 

affecting the quality of medical care they received. 

Quality Control and Assurance 

To ensure methodological rigor and data 

reliability, all members of the research team 

received standardized training regarding study 

procedures, participant enrollment, pain 

assessment methods, medication administration 

protocols, data collection, and ethical conduct. 

Periodic monitoring visits and internal audits 

were conducted throughout the study to verify 

compliance with the research protocol and 

ensure data quality. Any protocol deviations 

identified during monitoring were documented, 

investigated, and appropriately managed to 
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minimize their potential impact on study 

outcomes. 

Study Duration 

The study was conducted over a predetermined 

period that included phases of preparation, 

participant recruitment, intervention, follow-up, 

data collection, statistical analysis, and 

interpretation of findings. Recruitment was 

completed over several months, after which data 

cleaning, statistical analyses, and preparation of 

the final research report were undertaken. 

Dissemination of Results 

The study findings were disseminated through 

publication in peer-reviewed scientific journals, 

presentation at national and international 

academic conferences, and communication with 

healthcare professionals involved in pediatric 

pain management. The generated evidence 

contributed to recommendations for optimizing 

analgesic strategies in children and supported 

evidence-based clinical practice and healthcare 

policy development. 

Results 

A total of 180 pediatric patients with acute pain 

were enrolled and completed the study. 

Participants were randomly allocated into three 

equal groups: the combined acetaminophen and 

ibuprofen group (n=60), acetaminophen 

monotherapy group (n=60), and ibuprofen 

monotherapy group (n=60). Baseline 

demographic and clinical characteristics were 

comparable among the three groups, indicating 

successful randomization. The primary outcome 

was pain reduction measured using age-

appropriate validated pain scales. Secondary 

outcomes included time to onset of analgesia, 

duration of pain relief, requirement for rescue 

analgesia, caregiver satisfaction, and incidence of 

adverse events.

Table 1. Baseline demographic and clinical characteristics of the study participants 

Variable Combination 

(n=60) 

Acetaminophen 

(n=60) 

Ibuprofen 

(n=60) 

P-

value 

Age (years), Mean ± SD 5.8 ± 2.7 5.9 ± 2.8 6.0 ± 2.6 0.921 

Male, n (%) 34 (56.7) 33 (55.0) 35 (58.3) 0.943 

Female, n (%) 26 (43.3) 27 (45.0) 25 (41.7) 
 

Weight (kg), Mean ± 

SD 

21.4 ± 7.5 20.8 ± 7.1 21.1 ± 7.3 0.887 

Baseline pain score 7.82 ± 1.09 7.75 ± 1.12 7.79 ± 1.05 0.953 

Trauma-related pain 24 (40.0) 23 (38.3) 22 (36.7) 0.914 

Postoperative pain 15 (25.0) 16 (26.7) 17 (28.3) 
 

Infection-related pain 12 (20.0) 13 (21.7) 12 (20.0) 
 

Musculoskeletal pain 9 (15.0) 8 (13.3) 9 (15.0) 
 

 

Table 1 demonstrates that there were no statistically significant differences between the three treatment 

groups regarding age (P=0.921), gender distribution (P=0.943), body weight (P=0.887), baseline pain score 

(P=0.953), or cause of pain (P=0.914). The mean baseline pain scores ranged from 7.75 to 7.82, confirming 

comparable pain severity before treatment. 
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Table 2. Comparison of pain scores after treatment 

Time Combination Acetaminophen Ibuprofen P-value 

Baseline 7.82 ±1.09 7.75 ±1.12 7.79 ±1.05 0.953 

30 minutes 5.08 ±1.14 6.14 ±1.20 5.72 ±1.16 <0.001* 

60 minutes 2.91 ±0.96 4.21 ±1.05 3.62 ±1.08 <0.001* 

120 minutes 1.21 ±0.70 2.62 ±0.91 2.08 ±0.83 <0.001* 

*Significant at P <0.05 

Table 2 shows that baseline pain scores were similar among all study groups. Following treatment, pain 

scores decreased significantly in every group; however, the combination therapy consistently achieved 

the greatest reduction in pain intensity at all assessment times. At 120 minutes, the mean pain score was 

1.21 ±0.70 in the combination group compared with 2.62 ±0.91 in the acetaminophen group and 2.08 

±0.83 in the ibuprofen group (P<0.001). 

Table 3. Overall pain reduction from baseline 

Group Mean Pain Reduction Percentage Reduction P-value 

Combination 6.61 ±1.08 84.5% <0.001* 

Acetaminophen 5.13 ±1.11 66.2% 
 

Ibuprofen 5.71 ±1.04 73.3% 
 

 

The combination therapy produced the greatest improvement in pain intensity, with an average reduction 

of 6.61 points, corresponding to an 84.5% reduction from baseline. Ibuprofen monotherapy achieved a 

73.3% reduction, while acetaminophen monotherapy demonstrated the smallest improvement (66.2%). 

These differences were statistically significant (P<0.001). 

Table 4. Time to onset of analgesia and duration of pain relief 

Outcome Combination Acetaminophen Ibuprofen P-value 

Onset of analgesia (minutes) 18.4 ±5.6 28.9 ±7.2 23.8 ±6.4 <0.001* 

Duration of analgesia (hours) 6.5 ±1.2 4.4 ±1.0 5.3 ±1.1 <0.001* 

 

Patients receiving combined acetaminophen and ibuprofen experienced significantly faster pain relief, with 

a mean onset of 18.4 minutes, compared with 23.8 minutes in the ibuprofen group and 28.9 minutes in 

the acetaminophen group (P<0.001). The duration of analgesia was also longest in the combination group 

(6.5 hours), indicating superior sustained pain control. 

Table 5. Requirement for rescue analgesia 

Variable Combination Acetaminophen Ibuprofen P-value 

Needed rescue analgesia 8 (13.3%) 20 (33.3%) 14 (23.3%) 0.018* 

No rescue analgesia 52 (86.7%) 40 (66.7%) 46 (76.7%) 
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Only 13.3% of children receiving combination therapy required rescue analgesia compared with 33.3% of 

those receiving acetaminophen alone and 23.3% receiving ibuprofen alone. The reduction in rescue 

medication use was statistically significant (P=0.018), demonstrating improved analgesic efficacy of 

combination treatment. 

Table 6. Caregiver satisfaction with pain management 

Satisfaction Level Combination Acetaminophen Ibuprofen P-value 

Very satisfied 40 (66.7) 20 (33.3) 28 (46.7) <0.001* 

Satisfied 17 (28.3) 28 (46.7) 24 (40.0) 
 

Neutral 3 (5.0) 10 (16.7) 7 (11.7) 
 

Dissatisfied 0 2 (3.3) 1 (1.6) 
 

 

Caregiver satisfaction was significantly higher among children receiving combined therapy. Approximately 

95% of caregivers in the combination group reported being either satisfied or very satisfied, compared with 

80.0% in the ibuprofen group and 80.0% in the acetaminophen group (P<0.001). The highest proportion 

of "very satisfied" responses (66.7%) was observed in the combination group. 

Table 7. Incidence of adverse events 

Adverse Event Combination Acetaminophen Ibuprofen P-value 

Nausea 4 (6.7) 3 (5.0) 5 (8.3) 0.801 

Vomiting 2 (3.3) 3 (5.0) 3 (5.0) 0.887 

Abdominal discomfort 3 (5.0) 1 (1.7) 4 (6.7) 0.451 

Skin rash 1 (1.7) 1 (1.7) 2 (3.3) 0.812 

Elevated liver enzymes 0 1 (1.7) 0 0.364 

Any adverse event 10 (16.7) 9 (15.0) 14 (23.3) 0.451 

 

The incidence of adverse events was low across all treatment groups. Overall adverse events occurred in 

16.7% of the combination group, 15.0% of the acetaminophen group, and 23.3% of the ibuprofen group. 

No statistically significant differences were observed (P=0.451). All reported adverse events were mild and 

self-limiting, and no serious drug-related complications occurred during the study. 

Table 8. Overall treatment effectiveness 

Outcome Combination Acetaminophen Ibuprofen P-value 

Successful pain control 56 (93.3) 44 (73.3) 50 (83.3) 0.009* 

Clinical improvement within 2 hours 55 (91.7) 43 (71.7) 48 (80.0) 0.012* 

No complications 60 (100) 59 (98.3) 60 (100) 0.602 

 

Overall treatment success was significantly 

greater among patients receiving combination 

therapy. Successful pain control was achieved in 

93.3% of children in the combination group 
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compared with 83.3% in the ibuprofen group and 

73.3% in the acetaminophen group (P=0.009). 

Similarly, clinical improvement within two hours 

was highest in the combination group (91.7%, 

P=0.012). No significant differences were found 

regarding serious complications, confirming the 

favorable safety profile of combined therapy. 

Discussion 

The present randomized controlled trial 

evaluated the comparative effectiveness and 

safety of combined acetaminophen and 

ibuprofen therapy versus acetaminophen or 

ibuprofen monotherapy in the management of 

acute pain among pediatric patients. The findings 

demonstrated that combination therapy provided 

significantly superior analgesic efficacy while 

maintaining a safety profile comparable to either 

medication alone. Baseline demographic 

characteristics, including age, sex, body weight, 

baseline pain scores, and causes of pain, were 

statistically similar across the three treatment 

groups, confirming that randomization was 

successful and minimizing the possibility that 

differences in outcomes were attributable to 

confounding variables rather than the 

intervention itself. The comparable baseline 

characteristics strengthen the internal validity of 

the present study and provide confidence that the 

observed improvements in pain control resulted 

from the pharmacological advantages of 

combination therapy rather than pre-existing 

differences between groups. These findings 

support the methodological recommendations 

for randomized pediatric analgesic trials 

described by Pierce and Voss (2010), who 

emphasized that balanced baseline characteristics 

are fundamental for accurately comparing 

analgesic effectiveness. 

One of the most important findings of the 

present study was the significantly greater 

reduction in pain intensity achieved with the 

combination of acetaminophen and ibuprofen. 

Although pain scores improved in all treatment 

groups following medication administration, 

children receiving combined therapy 

demonstrated the largest and most rapid decline 

in pain severity at every assessment interval. By 

120 minutes after treatment, the combination 

group achieved a mean pain score of 1.21 ± 0.70 

compared with 2.08 ± 0.83 in the ibuprofen 

group and 2.62 ± 0.91 in the acetaminophen 

group (P < 0.001). These findings indicate that 

the simultaneous administration of medications 

with different mechanisms of action provides 

superior analgesic efficacy compared with either 

agent alone. Acetaminophen primarily exerts 

central analgesic effects, whereas ibuprofen 

inhibits peripheral prostaglandin synthesis 

through cyclooxygenase inhibition. The 

complementary pharmacological mechanisms 

likely explain the enhanced pain relief observed 

in the present study. Similar observations were 

reported by Charde et al. (2023), who 

demonstrated that combined paracetamol and 

ibuprofen therapy produced significantly greater 

reductions in pain and fever among pediatric 

patients than either drug administered alone. 

The present findings also closely agree with the 

randomized controlled trial conducted by Merry 

et al. (2013), which evaluated postoperative pain 

management following pediatric tonsillectomy. 

Their study concluded that children receiving 

combined acetaminophen and ibuprofen 

experienced significantly better postoperative 

analgesia than those receiving either medication 

individually without an increase in clinically 

important adverse effects. Likewise, our results 

demonstrated that combination therapy 

consistently produced lower pain scores 

throughout the observation period and 

substantially improved overall pain control. The 

similarity between the two studies is particularly 

important because they involved different causes 

of acute pain, suggesting that the analgesic 

benefits of combination therapy extend across 

various pediatric clinical conditions rather than 

being limited to a single disease or surgical 

procedure. This consistency strengthens the 

growing body of evidence supporting multimodal 

non-opioid analgesia in children. 

The overall magnitude of pain reduction further 

emphasizes the clinical value of combination 
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therapy. In the present study, the average 

reduction in pain score reached 6.61 points, 

representing an 84.5% decrease from baseline, 

whereas ibuprofen monotherapy achieved a 

73.3% reduction and acetaminophen 

monotherapy achieved only a 66.2% reduction. 

These statistically significant differences indicate 

that combination therapy not only accelerates 

pain relief but also provides more complete 

analgesia. Comparable conclusions were reached 

by Motov et al. (2020), who reported that 

pediatric emergency department patients 

receiving both acetaminophen and ibuprofen 

experienced superior pain control compared with 

those receiving either medication alone. Their 

investigation demonstrated improved clinical 

outcomes without increasing treatment-related 

complications, findings that closely parallel those 

observed in the present study. Collectively, these 

results reinforce current recommendations 

favoring multimodal analgesic strategies 

whenever clinically appropriate for children 

experiencing acute pain. 

Another important outcome of the present study 

was the significantly shorter time required to 

achieve analgesia and the prolonged duration of 

pain relief among children treated with the 

combination regimen. The onset of analgesia 

occurred after only 18.4 minutes in the 

combination group compared with 23.8 minutes 

in the ibuprofen group and 28.9 minutes in the 

acetaminophen group. Furthermore, pain relief 

lasted an average of 6.5 hours following 

combined therapy compared with 5.3 hours and 

4.4 hours for ibuprofen and acetaminophen 

monotherapy, respectively. Faster onset and 

longer duration of analgesia are clinically 

meaningful because they reduce patient 

discomfort, improve functional recovery, and 

minimize repeated medication administration. 

These findings are highly consistent with the 

pharmacological rationale described by Paul and 

Walson (2021), who explained that combining 

acetaminophen with ibuprofen exploits 

complementary mechanisms of action that 

produce earlier onset and more sustained 

analgesic effects than either medication used 

individually. Similarly, Mistry and Hudak (2014) 

suggested that combined or alternating therapy 

can improve symptom control while decreasing 

breakthrough pain episodes, particularly in 

pediatric patients requiring prolonged analgesic 

coverage. 

A further important finding of the present study 

was the significantly lower requirement for rescue 

analgesia among children who received 

combined acetaminophen and ibuprofen. Only 

13.3% of participants in the combination group 

required additional analgesic medication 

compared with 23.3% of those treated with 

ibuprofen alone and 33.3% of those receiving 

acetaminophen alone. This finding suggests that 

combination therapy achieved more effective and 

sustained pain control, thereby minimizing 

breakthrough pain episodes that necessitated 

supplementary medication. Reducing the need 

for rescue analgesia has important clinical 

implications because it decreases medication 

burden, improves patient comfort, and may 

reduce healthcare workload associated with 

repeated pain assessments and additional drug 

administration. These findings are consistent 

with those of Motov et al. (2020), who reported 

that pediatric patients treated with combined oral 

acetaminophen and ibuprofen experienced better 

overall pain relief and were less likely to require 

additional analgesics during emergency 

department observation. Similarly, Merry et al. 

(2013) found that combination therapy following 

pediatric tonsillectomy significantly reduced 

postoperative analgesic requirements, further 

supporting the superior efficacy of multimodal 

non-opioid analgesia. 

The significantly higher caregiver satisfaction 

observed in the present study provides further 

evidence supporting the clinical effectiveness of 

combination therapy. Approximately 95% of 

caregivers whose children received combined 

treatment reported being either satisfied or very 

satisfied with pain management, whereas 

satisfaction was approximately 80% among 

caregivers of children receiving either 
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acetaminophen or ibuprofen monotherapy. The 

highest proportion of "very satisfied" responses 

(66.7%) was recorded in the combination therapy 

group. Caregiver satisfaction is an important 

outcome in pediatric medicine because parents or 

guardians are primarily responsible for 

monitoring symptoms, administering 

medications, and determining whether additional 

medical attention is required. Better pain control 

often translates directly into greater caregiver 

confidence and reduced anxiety regarding their 

child's condition. These findings agree with the 

observations of Mistry and Hudak (2014), who 

emphasized that effective combination analgesic 

therapy may improve caregiver confidence by 

providing more consistent symptom relief while 

reducing dosing uncertainty. Likewise, Paul and 

Walson (2021) highlighted that improved 

analgesic effectiveness contributes substantially 

to caregiver satisfaction and adherence to 

treatment recommendations. 

An equally important finding of the present study 

was that the superior analgesic efficacy of 

combination therapy was not accompanied by an 

increase in adverse events. The overall incidence 

of treatment-related adverse events remained low 

in all three study groups, with no statistically 

significant differences observed between 

combination therapy (16.7%), acetaminophen 

monotherapy (15.0%), and ibuprofen 

monotherapy (23.3%). Moreover, all reported 

adverse events were mild, self-limiting, and 

resolved without serious clinical consequences. 

No cases of severe gastrointestinal bleeding, 

clinically significant renal impairment, severe 

allergic reactions, or hepatotoxicity were 

identified throughout the study period. These 

findings demonstrate that administering 

acetaminophen and ibuprofen together at 

recommended pediatric doses maintains an 

acceptable safety profile while providing superior 

analgesic benefits. Similar conclusions were 

reported by Hartling et al. (2015), whose 

systematic review found that both 

acetaminophen and ibuprofen have excellent 

safety profiles for the treatment of acute pain in 

children when administered appropriately. Their 

review concluded that serious adverse events are 

uncommon and that both medications remain 

suitable first-line analgesics in pediatric practice. 

The favorable safety findings of the present study 

are also supported by more recent evidence. 

Harasymczuk et al. (2026) investigated 

combination paracetamol and ibuprofen therapy 

in patients with acute low back pain and 

demonstrated that combined treatment produced 

superior analgesic efficacy without increasing 

clinically significant adverse reactions compared 

with ibuprofen monotherapy. Although their 

study involved adults rather than children, the 

pharmacological mechanisms underlying the 

combination therapy are comparable and 

reinforce the concept that improved pain relief 

does not necessarily increase toxicity when 

medications are administered within 

recommended dosage ranges. Likewise, Milani et 

al. (2026) concluded that both paracetamol and 

nonsteroidal anti-inflammatory drugs remain safe 

options for fever and pain management in 

pediatric patients, provided that dosing 

recommendations are followed carefully and 

appropriate clinical monitoring is maintained. 

The consistency between these investigations and 

the present findings further supports the safety of 

combined therapy in carefully selected pediatric 

patients. 

The overall treatment effectiveness observed in 

the present study further strengthens the 

evidence supporting combined acetaminophen 

and ibuprofen therapy. Successful pain control 

was achieved in 93.3% of children receiving 

combination therapy compared with 83.3% in the 

ibuprofen group and only 73.3% in the 

acetaminophen group. Similarly, clinical 

improvement within two hours was highest 

among participants receiving both medications 

(91.7%), significantly exceeding the outcomes 

achieved with either monotherapy. Importantly, 

these improvements occurred without an 

accompanying increase in serious complications, 

highlighting the favorable benefit-risk profile of 

combination treatment. These findings are highly 
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consistent with the meta-analysis conducted by 

Pierce and Voss (2010), which concluded that 

both acetaminophen and ibuprofen are effective 

analgesics individually but that combining agents 

with complementary mechanisms frequently 

provides superior clinical outcomes. The present 

findings also parallel those reported by Charde et 

al. (2023), who observed that combined therapy 

consistently produced better symptom control 

than either medication administered alone. 

Collectively, these studies, together with the 

findings of the present investigation, support the 

growing evidence that combined acetaminophen 

and ibuprofen therapy represents an effective and 

safe strategy for managing acute pain in pediatric 

patients while minimizing the need for stronger 

analgesic medications such as opioids. 

Although the present study demonstrated clear 

advantages of combination therapy, several 

clinical considerations should be acknowledged 

when interpreting these findings. Appropriate 

weight-based dosing, caregiver education, and 

adherence to recommended administration 

schedules remain essential for maximizing 

therapeutic benefit while minimizing medication 

errors. Pediatric patients represent a particularly 

vulnerable population because medication 

administration depends largely on caregivers, and 

inaccurate dosing may compromise both efficacy 

and safety. The favorable outcomes observed in 

the present study were likely influenced by 

standardized dosing protocols, careful 

monitoring, and comprehensive caregiver 

instructions. These observations support the 

recommendations of Mistry and Hudak (2014), 

who emphasized that although combined or 

alternating acetaminophen and ibuprofen therapy 

can improve symptom control, successful 

implementation requires clear caregiver 

education to avoid dosing errors and unnecessary 

medication duplication. Therefore, combination 

therapy should be accompanied by appropriate 

counseling to ensure safe administration in 

routine clinical practice. 

The findings of this study also contribute to the 

growing body of evidence supporting multimodal 

non-opioid analgesia in pediatric medicine. 

Effective pain management during childhood 

extends beyond immediate symptom relief, as 

inadequately controlled acute pain may result in 

delayed recovery, increased anxiety, behavioral 

disturbances, prolonged hospital stays, and even 

heightened pain sensitivity in future painful 

experiences. The superior pain control achieved 

by combination therapy in the present study 

suggests that early, effective analgesia may 

improve both short-term comfort and overall 

clinical recovery. These observations are 

consistent with the narrative review by Paul and 

Walson (2021), which highlighted that combining 

acetaminophen and ibuprofen provides 

complementary analgesic mechanisms capable of 

improving symptom control while potentially 

reducing reliance on opioid medications. Such an 

approach aligns with current trends in pediatric 

pain management that prioritize maximizing 

analgesic efficacy while minimizing exposure to 

stronger analgesics. 

An additional strength of the present study was 

the rigorous randomized, double-blind, 

controlled design, which minimized selection 

bias, performance bias, and observer bias. The 

inclusion of equal treatment groups with 

comparable baseline characteristics strengthened 

the validity of comparisons among interventions. 

Furthermore, multiple clinically relevant 

outcomes—including pain intensity, onset of 

analgesia, duration of pain relief, rescue analgesia 

requirements, caregiver satisfaction, adverse 

events, and overall treatment success—provided 

a comprehensive evaluation of both efficacy and 

safety. These methodological strengths enhance 

the reliability of the findings and improve their 

applicability to everyday pediatric clinical 

practice. Nevertheless, despite these strengths, 

the study evaluated short-term outcomes 

following acute pain episodes and therefore did 

not assess long-term safety or repeated exposure 

to combination therapy. Future investigations 

with extended follow-up periods would provide 

valuable information regarding repeated dosing, 

recurrent painful conditions, and longer-term 
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clinical outcomes. Similar recommendations for 

additional long-term pediatric analgesic research 

have been proposed by Hartling et al. (2015) and 

Milani et al. (2026). 

Certain limitations should also be considered 

when interpreting the present findings. The study 

included only children with mild to moderate 

acute pain and excluded patients with severe pain, 

chronic pain disorders, significant hepatic or 

renal disease, and those unable to receive oral 

medications. Consequently, the findings cannot 

be generalized to all pediatric patient populations. 

Furthermore, pain assessment in younger 

children relied on validated observational scales 

and caregiver reporting, both of which may 

introduce some degree of subjective variability 

despite the use of standardized assessment 

instruments. In addition, although the sample 

size was adequate to detect significant differences 

in analgesic efficacy, larger multicenter trials 

involving more diverse patient populations 

would improve the generalizability of the results. 

These limitations are similar to those described in 

previous pediatric analgesic studies, including 

those conducted by Motov et al. (2020) and 

Charde et al. (2023), both of which 

recommended larger multicenter randomized 

trials to further establish optimal analgesic 

strategies across different pediatric clinical 

settings. 

Overall, the findings of the present study provide 

strong evidence supporting the use of combined 

acetaminophen and ibuprofen as a first-line 

treatment option for children experiencing mild 

to moderate acute pain. Compared with 

acetaminophen or ibuprofen alone, combination 

therapy produced significantly greater reductions 

in pain intensity, faster onset of analgesia, longer-

lasting pain relief, reduced need for rescue 

analgesics, higher caregiver satisfaction, and 

greater overall treatment success without 

increasing adverse events. These results are 

highly consistent with previous randomized 

trials, systematic reviews, and meta-analyses 

evaluating pediatric and general acute pain 

management (Pierce & Voss, 2010; Merry et al., 

2013; Motov et al., 2020; Charde et al., 2023; 

Harasymczuk et al., 2026). Collectively, the 

available evidence indicates that combination 

therapy effectively utilizes the complementary 

pharmacological actions of acetaminophen and 

ibuprofen to provide superior analgesia while 

maintaining an excellent safety profile. 

Accordingly, the findings of the present study 

support the incorporation of combined 

acetaminophen and ibuprofen therapy into 

evidence-based clinical guidelines for the 

management of acute pediatric pain whenever 

clinically appropriate. 

Conclusion 

The present study demonstrated that combined 

acetaminophen and ibuprofen therapy was 

significantly more effective than acetaminophen 

or ibuprofen monotherapy in managing acute 

pain among pediatric patients. Children receiving 

combination therapy experienced greater 

reductions in pain intensity, faster onset of 

analgesia, longer duration of pain relief, lower 

requirements for rescue analgesia, higher 

caregiver satisfaction, and greater overall 

treatment success. Importantly, these 

improvements were achieved without a 

significant increase in adverse events, confirming 

that the combination regimen maintained a 

favorable safety profile when administered at 

recommended pediatric doses. The findings are 

consistent with current evidence supporting 

multimodal analgesic strategies and suggest that 

combined acetaminophen and ibuprofen therapy 

represents an effective, safe, and practical 

approach for treating mild to moderate acute pain 

in children. Wider implementation of this 

strategy, supported by appropriate caregiver 

education and adherence to standardized dosing 

guidelines, may improve pediatric pain 

management and contribute to better clinical 

outcomes. Further large-scale multicenter studies 

with longer follow-up periods are recommended 

to confirm these findings and evaluate the long-

term safety and effectiveness of combination 

therapy across broader pediatric populations.
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