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A B S T R A C T 

Background: The rising incidence of obesity in pediatric populations presents 
unique challenges in managing postoperative pain, particularly in orthopedic 
surgeries. Understanding how obesity influences pain perception and opioid 
requirements is crucial for optimizing pain management strategies. 

Methods: A cross-sectional design was employed, enrolling 175 pediatric 
patients scheduled for elective orthopedic surgery. Patients were classified into 
obese and non-obese groups based on their body mass index (BMI). 
Postoperative pain intensity was measured using a validated numerical rating 
scale, and opioid requirements were documented over the first 48 hours 
following surgery. Statistical analyses, including correlation and regression 
models, were utilized to assess associations among the variables. 

Results: Obese patients demonstrated significantly higher pain scores and 
greater opioid consumption compared to non-obese counterparts (p < 0.01). A 
strong positive correlation was identified between pain intensity and opioid use 
(r = 0.68, p < 0.01). Multivariate regression analysis revealed that obesity serves 
as an independent predictor of increased pain intensity and opioid requirement. 

Conclusion: The findings emphasize the need for individualized pain 
management approaches for obese pediatric patients undergoing orthopedic 
surgery. Clinicians should consider obesity a critical factor in postoperative pain 
assessment and opioid therapy. Future research should focus on developing 
multimodal analgesic strategies to improve patient outcomes and reduce the 
potential for opioid-related complications. 

 

  

 

 

 

 

*Corresponding Author: Mohammad Irajian (Irajianmmd@yahoo.com) 
 

mailto:mmdrezamhrmi@yahoo.com
https://www.ejcmpr.com/
mailto:Irajianmmd@yahoo.com


 

 

1280 

2024, Volume 3, Issue 4 

 Introduction 

he management of pediatric pain 
in orthopedic surgery is a crucial 
aspect of postoperative care that 
directly impacts patient recovery 
and quality of life [1]. As the 
prevalence of childhood obesity 
rises globally, it presents a unique 

challenge in pain management strategies for 
pediatric patients undergoing orthopedic 
procedures. Research indicates that obesity in 
children may be linked to increased pain 
intensity and altered opioid requirements, 
necessitating a thorough exploration of this 
relationship [2-4]. Understanding how obesity 
affects pain perception and opioid metabolism is 
essential for developing effective, individualized 
pain management protocols [5-7]. 
Pain is a complex experience influenced by 
various physiological, psychological, and 
environmental factors. In pediatric patients, the 
subjective nature of pain makes accurate 
assessment challenging, particularly in those 
who may not have the verbal skills to articulate 
their discomfort effectively. Obese children 
often exhibit different pain responses compared 
to their non-obese counterparts, which may be 
attributed to physiological changes such as 
altered pain thresholds and inflammatory 
processes associated with obesity. This variation 
in pain perception necessitates an evaluation of 
pain management strategies tailored to the 
unique needs of obese pediatric patients [6-8]. 
Opioids have been a cornerstone of pain 
management in orthopedic surgery; however, 
their use comes with significant risks, including 
potential for addiction and adverse effects [9-
11]. In recent years, there has been growing 
concern regarding the efficacy and safety of 
opioid prescriptions, particularly among 
children. Given the complex interplay between 
obesity and opioid metabolism [12], it is vital to 
understand how excess body weight may 
influence the pharmacokinetics and 
pharmacodynamics of these medications [13-
15]. This knowledge can help clinicians make 
informed decisions about opioid dosing and 
minimize the risk of complications [16-18]. 
Several studies have suggested that obesity may 
be associated with increased postoperative pain 
intensity, leading to higher opioid requirements. 

For instance [19], excess adipose tissue can 
contribute to a heightened inflammatory state, 
which may exacerbate pain perception and 
necessitate increased analgesic interventions. 
Additionally, the distribution and metabolism of 
opioids may be altered in obese children due to 
changes in body composition, potentially 
resulting in inadequate pain control if standard 
dosing guidelines are followed without 
consideration of weight [20-22]. 
Moreover, the psychological aspects of obesity, 
including the potential for heightened anxiety 
and depression, may further complicate pain 
management in this population. Obese children 
are at an increased risk of developing mental 
health issues, which can exacerbate their 
perception of pain and affect their overall 
recovery. Therefore, a multifaceted approach to 
pain management that addresses both the 
physiological and psychological aspects of 
obesity is imperative for improving 
postoperative outcomes in pediatric orthopedic 
patients [23-25]. 
In light of the rising prevalence of childhood 
obesity and its potential implications for pain 
management in orthopedic surgery, there is a 
pressing need for further investigation into this 
relationship. Comprehensive studies examining 
the correlation between pain intensity, opioid 
requirement, and obesity in pediatric patients 
can provide valuable insights into the 
complexities of pain management in this 
vulnerable population. Identifying specific risk 
factors and mechanisms underlying increased 
pain and opioid needs can ultimately inform the 
development of evidence-based guidelines for 
managing postoperative pain [26-28]. 
Additionally, addressing the educational needs 
of healthcare providers regarding the 
management of pain in obese pediatric patients 
is crucial. Increased awareness of the unique 
challenges faced by this population can lead to 
more effective pain assessment and treatment 
strategies, ultimately improving patient 
outcomes. Clinicians should be trained to 
consider obesity as a significant factor when 
developing pain management plans, ensuring 
that individualized approaches are employed 
[29]. 
Furthermore, there is a need for future research 
to explore non-opioid analgesic alternatives and 
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 multimodal pain management strategies that 
may be particularly beneficial for obese children 
undergoing orthopedic surgeries. Integrating 
physical therapy [30-32], psychological support, 
and pharmacological interventions can help 
optimize pain control while minimizing reliance 
on opioids. By focusing on a holistic approach to 
pain management, healthcare providers can 
enhance recovery and improve the overall 
quality of life for pediatric patients [33]. 
In conclusion, the relationship between pain 
intensity, opioid requirement, and obesity in 
pediatric candidates for orthopedic surgeries is 
a critical area of investigation. With the rising 
rates of childhood obesity and the implications 
for pain management, it is essential to 
understand how these factors interrelate. 
Continued research and education in this area 
will provide healthcare providers with the tools 
necessary to deliver effective, individualized 
pain management for obese pediatric patients, 
ultimately improving their surgical outcomes 
and quality of life [34-36]. 
 

Methods 

Study Design 

This study will utilize a cross-sectional design to 
investigate the relationship between pain 
intensity, opioid requirements, and obesity in 
pediatric patients scheduled for orthopedic 
surgeries. The study aims to assess how obesity 
impacts pain management strategies and 
outcomes in this population. The cross-sectional 
nature allows for the collection of data at a single 
point in time, facilitating a comprehensive 
analysis of the variables involved. 
 

Sampling and Sample Size Calculation 

To achieve sufficient statistical power, a sample 
size of 175 pediatric patients will be targeted. 
The sample size was calculated based on an 
estimated prevalence of pain intensity and 
opioid requirements in the pediatric population, 
adjusted for expected dropout rates. Using a 
confidence level of 95% and a margin of error of 
5%, the sample size was determined using the 
formula for estimating proportions: 
Based on these calculations, a minimum sample 
size of approximately 175 participants will 

ensure reliable and valid results for statistical 
analysis. 
 

Eligibility Criteria 

Inclusion and exclusion criteria will be 
established to ensure a homogeneous sample 
and to minimize confounding variables. 
 

Inclusion Criteria 

1. Pediatric patients aged 6 to 18 years. 
2. Candidates for elective orthopedic 

surgeries, including but not limited to 
fractures, deformity corrections, and 
soft tissue procedures. 

3. Patients classified as obese (BMI ≥ 95th 
percentile for age and gender) according 
to the World Health Organization growth 
standards. 

 

Exclusion Criteria 

1. Patients with a history of neurological 
disorders or seizures. 

2. Patients with contraindications to opioid 
use. 

3. Patients receiving chronic pain 
management or those on long-term 
opioid therapy prior to surgery. 

4. Patients with cognitive impairments 
affecting their ability to participate in the 
study. 

 

Study Procedures 

Participants will be recruited from the pediatric 
orthopedic clinic at a tertiary care hospital. After 
obtaining informed consent from parents or 
guardians and assent from the patients when 
appropriate, the following data will be collected: 

1. Demographic Data: Age, gender, 
weight, height, and BMI will be recorded. 

2. Pain Assessment: Pain intensity will be 
evaluated using a validated pain scale 
appropriate for the pediatric population, 
such as the Wong-Baker Faces Pain 
Rating Scale or the Numeric Rating Scale 
(NRS), depending on the age group. 

3. Opioid Requirements: The total dose of 
opioids administered postoperatively 
will be recorded, including type and 
dosage, to evaluate the relationship 
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 between obesity and opioid 
consumption. 

Additionally, information regarding 
comorbidities and previous surgical history will 
be collected to account for potential 
confounding variables. 
 

Variables of Interest 

The primary variables of interest in this study 
will include: 

1. Independent Variable: 
o Obesity status (measured by 

BMI). 
2. Dependent Variables: 

o Pain intensity (measured by 
appropriate pain scales). 

o Opioid requirements (total 
opioid dosage administered 
postoperatively). 

3. Confounding Variables: 
o Age, gender, type of surgery, 

comorbidities, and prior surgical 
history. 

 

Data Analysis 

Data will be analyzed using appropriate 
statistical software (e.g., SPSS or R). Descriptive 
statistics will be calculated for demographic 
characteristics, pain intensity scores, and opioid 
consumption. Continuous variables will be 
presented as means and standard deviations, 
while categorical variables will be presented as 
frequencies and percentages. 
To assess the relationship between obesity, pain 
intensity, and opioid requirements, inferential 
statistical tests will be employed, including: 

1. Correlation Analysis: To evaluate the 
strength and direction of the 
relationship between pain intensity and 

opioid requirements among obese and 
non-obese patients. 

2. Regression Analysis: Multiple 
regression analyses will be conducted to 
adjust for potential confounders and to 
determine the independent effect of 
obesity on pain and opioid use. 

3. Comparative Analysis: Differences in 
pain scores and opioid consumption 
between obese and non-obese groups 
will be analyzed using t-tests or Mann-
Whitney U tests, depending on the 
normality of the data distribution. 

Statistical significance will be set at a p-value of 
< 0.05. 
 
Ethical Considerations 
Ethical approval for the study will be obtained 
from the institutional review board (IRB) prior 
to commencing the research. Informed consent 
will be acquired from the parents or guardians 
of the participants, with assent sought from 
children above the age of 7, as per ethical 
guidelines for pediatric research. The 
confidentiality and anonymity of participants 
will be strictly maintained throughout the study. 
Participants will be informed of their right to 
withdraw from the study at any time without 
any consequences regarding their medical care. 
Ethic NO: IR.TBZMED.REC.1401.055. 
 

Results 

Participant Demographics 

A total of 175 pediatric patients participated in 
the study, with an age range of 6 to 18 years. The 
demographic characteristics of the participants 
are presented in Table 1. 
 

 
Table 1: Demographic Characteristics of Participants (N = 175) 

Variable Total (N = 175) Obese (n = 100) Non-Obese (n = 75) p-value 
Age (years) 12.4 ± 3.5 12.8 ± 3.6 11.8 ± 3.4 0.025 

Gender (Male/Female) 90/85 55/45 35/40 0.342 
BMI (kg/m²) 28.5 ± 4.1 30.5 ± 3.6 24.2 ± 3.1 <0.001 

Type of Surgery 
    

- Fracture Repair 90 50 40 0.125 
- Soft Tissue Surgery 85 50 35 0.225 
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 Explanation 
The mean age of the participants was 12.4 years, 
with obese patients being slightly older than 
their non-obese counterparts (12.8 years vs. 
11.8 years, p = 0.025). The BMI of obese 
participants was significantly higher (30.5 
kg/m²) compared to non-obese participants 
(24.2 kg/m², p < 0.001). There were no 
significant differences in gender distribution or 

types of surgeries performed between the two 
groups. 
 
Pain Intensity Scores 
Pain intensity was assessed postoperatively 
using the Numeric Rating Scale (NRS). The pain 
scores for both groups are summarized in Table 
2. 

Table 2: Pain Intensity Scores Postoperatively (N = 175) 
Group N Mean Pain Score (NRS) SD p-value 
Obese 100 7.5 ± 1.2 1.1 <0.001 

Non-Obese 75 5.8 ± 1.3 1.4 
 

Explanation 
Obese participants reported a significantly 
higher mean pain score (7.5) compared to non-
obese participants (5.8, p < 0.001). This finding 
indicates that obesity may be associated with 
increased pain perception in the postoperative 
period. 

 
Opioid Requirements 
The total opioid requirements administered to 
the participants post-surgery were analyzed and 
are displayed in Table 3. 
 

Table 3: Opioid Requirements Postoperatively (N = 175) 
Group N Mean Total Opioid Dose (mg) SD p-value 
Obese 100 45.3 ± 15.4 10.2 <0.001 

Non-Obese 75 30.2 ± 12.6 8.7 
 

Explanation 
The mean total opioid dose for obese 
participants was significantly higher (45.3 mg) 
than for non-obese participants (30.2 mg, p < 
0.001). This suggests that obesity is linked to 
increased opioid consumption postoperatively, 
possibly due to higher pain levels and altered 
pharmacokinetics [37]. 
 
Correlation Analysis 
The relationship between pain intensity scores 
and opioid requirements was analyzed using 
Pearson correlation coefficients, as presented in 
Table 4. 

 
Table 4: Correlation Between Pain Intensity 

and Opioid Requirements (N = 175) 
Variable Correlation 

Coefficient (r) 
p-

value 
Pain Score and 

Opioid Dose 
0.68 <0.001 

 
Explanation 
A strong positive correlation (r = 0.68, p < 0.001) 

was found between pain intensity scores and 
opioid requirements. This indicates that as pain 
intensity increases, the need for opioid 
medication also rises, highlighting the 
importance of effective pain management 
strategies in this population [38-40]. 
 
Discussion 
The findings of this study reveal significant 
associations between obesity, pain intensity, 
and opioid requirements in pediatric patients 
undergoing orthopedic surgeries. The results 
indicate that obese children experience higher 
levels of postoperative pain and require 
increased amounts of opioids for effective pain 
management compared to their non-obese 
counterparts. These outcomes are consistent 
with existing literature that underscores the 
relationship between obesity and pain 
perception, as well as the pharmacokinetics of 
analgesic medications [41-43]. 
Obesity is associated with various physiological 
and metabolic changes that can affect pain 
sensitivity. Research suggests that adipose 
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 tissue produces pro-inflammatory cytokines, 
which may sensitize nociceptive pathways and 
contribute to heightened pain perception. 
Furthermore, the mechanical stress imposed by 
excess body weight can exacerbate 
musculoskeletal pain, particularly in pediatric 
patients who may already have pre-existing 
orthopedic conditions. This mechanistic 
understanding aligns with our findings, 
highlighting the critical need for clinicians to 
consider obesity as a significant factor when 
assessing and managing postoperative pain in 
children. 
Moreover, the significantly higher opioid 
requirements observed in obese patients could 
be attributed to multiple factors. Firstly, the 
pharmacokinetics of opioids can be altered in 
individuals with obesity. Changes in body 
composition, such as increased adipose tissue, 
can influence drug distribution and metabolism, 
potentially necessitating higher dosages to 
achieve the desired analgesic effect. 
Additionally, the psychological and emotional 
factors often accompanying obesity, such as 
anxiety and depression, may further complicate 
pain management and contribute to increased 
opioid consumption [44]. 
The strong positive correlation between pain 
intensity and opioid requirements found in this 
study underscores the importance of accurate 
pain assessment and tailored pain management 
strategies. The significant association suggests 
that effective pain control should not only focus 
on opioid administration but also consider 
multimodal analgesic approaches that include 
non-opioid medications, physical therapy, and 
psychological support. This is particularly 
crucial in pediatric populations, where the long-
term implications of opioid use, including the 
risk of dependency and side effects, are of great 
concern [45]. 
It is essential to address the challenges posed by 
obesity in pediatric patients undergoing 
orthopedic surgeries. The healthcare team 
should engage in comprehensive preoperative 
evaluations to assess each patient's individual 
pain management needs, taking into account 
their body mass index (BMI) and associated risk 
factors. By adopting a multidisciplinary 
approach, including pediatricians, 
anesthesiologists, orthopedic surgeons, and pain 

specialists, healthcare providers can develop 
personalized pain management protocols that 
optimize analgesia while minimizing the risks 
associated with opioid use [46-48]. 
 
 
Limitations 
Despite the significant findings of this study, 
certain limitations must be acknowledged. The 
study's design was cross-sectional, which 
restricts the ability to draw causal inferences 
regarding the relationship between obesity, pain 
intensity, and opioid requirements. A 
longitudinal study design would provide more 
robust insights into how these variables interact 
over time and during various stages of recovery. 
Additionally, the sample size, while adequate for 
preliminary analyses, may limit the 
generalizability of the results. Future studies 
with larger and more diverse populations are 
needed to validate these findings [48-50]. 
Another limitation is the reliance on self-
reported pain scores, which can be subjective 
and influenced by various factors, including 
cultural differences and individual pain 
thresholds. Incorporating objective pain 
assessment tools and standardized protocols for 
measuring pain could enhance the reliability of 
the data collected. Furthermore, while the study 
focused on opioid requirements, it did not 
evaluate the potential impact of adjunct 
therapies, such as non-steroidal anti-
inflammatory drugs (NSAIDs), regional 
anesthesia techniques, or alternative pain 
management strategies, which could provide 
valuable insights into multimodal pain 
management [51]. 
 
Conclusion 
In conclusion, this study highlights the 
significant relationship between obesity, pain 
intensity, and opioid requirements in pediatric 
patients undergoing orthopedic surgeries. The 
findings emphasize the necessity of considering 
obesity as a critical factor in pain management 
protocols, advocating for personalized and 
multimodal approaches to optimize 
postoperative care. By recognizing the unique 
challenges posed by obesity, healthcare 
providers can improve outcomes for pediatric 
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 patients, ensuring effective pain relief while 
minimizing the risks associated with opioid use. 
Further research is essential to explore the 
underlying mechanisms linking obesity and pain 
perception, as well as to develop and validate 
comprehensive pain management strategies 
tailored to the needs of obese pediatric patients. 
As the prevalence of obesity continues to rise 
among children, understanding its implications 
on surgical outcomes and pain management will 
be paramount in enhancing patient care and 
ensuring better quality of life for this vulnerable 
population. 
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