Advances in Pharmacology and Pharmacy 13(1): 18-27, 2025
DOI: 10.13189/app.2025.130103

http://www.hrpub.org

Investigating the Comparative Effectiveness of Opioid
and Non-opioid Analgesics in Orthopedic Patient Care:
A Prospective Research Study

Swapna Barhai”, Uddip Maity, Sufiyan, Ayan Sarkar

Department of Pharmacy Practice, East West College of Pharmacy, India

Received November 27, 2023, Revised January 2, 2024; Accepted March 5, 2024

Cite This Paper in the Following Citation Styles

(a): [1] Swapna Barhai, Uddip Maity, Sufiyan, Ayan Sarkar , "Investigating the Comparative Effectiveness of Opioid and
Non-opioid Analgesics in Orthopedic Patient Care: A Prospective Research Study,” Advances in Pharmacology and
Pharmacy, Vol. 13, No. 1, pp. 18 - 27, 2025. DOI: 10.13189/app.2025.130103.

(b): Swapna Barhai, Uddip Maity, Sufiyan, Ayan Sarkar (2025). Investigating the Comparative Effectiveness of Opioid
and Non-opioid Analgesics in Orthopedic Patient Care: A Prospective Research Study. Advances in Pharmacology and

Pharmacy, 13(1), 18 - 27. DOI: 10.13189/app.2025.130103.

Copyright©2025 by authors, all rights reserved. Authors agree that this article remains permanently open access under
the terms of the Creative Commons Attribution License 4.0 International License

Abstract This study explores differential pain relief
responses to opioids and non-opioids, aiming to establish
optimal pain management strategies. The primary goal is to
compare the effectiveness of non-opioid and opioid
analgesics in managing orthopaedic pain. This prospective
study involved 201 participants, spanning in-patient and
out-patient settings, with prior and recent orthopaedic
diagnoses, including those who underwent orthopaedic
surgery. Unwilling, pregnant, or lactating individuals were
ethically excluded. Baseline data, including names, ages,
and genders, were systematically collected. To investigate
pain management strategies, participants were randomly
allocated to two groups: one receiving opioid analgesics
(tramadol 50 mg or fentanyl 50-100 mcg) and the other
non-opioid analgesics (acetaminophen 1 gm/diclofenac 50
mg/ibuprofen 400 mg). Pain scores were assessed using the
Wong-Baker scale (1-10) before and after drug
administration. Recovery rates, based on pain scores, were
used to gauge the relative efficacy of the analgesics. Both
groups showed significant pain reduction, with an overall
recovery rate of 97.5%. Notably, opioid-treated patients
demonstrated favorable recovery rates, while 2.5% of non-
opioid patients did not fully recover. Adverse events were
more frequent in the opioid group, all of which were
manageable. This study suggests that opioid analgesics
exhibit superior efficacy in pain management compared to
non-opioid analgesics. This research study stands as a
valuable asset for clinicians, providing evidence-based

recommendations that find a harmonious balance between
the robust pain relief provided by opioid analgesics and the
appropriateness of non-opioid alternatives for milder cases.

Keywords  Orthopedics, Pain Score, Non-opioids,
Opioids, Adverse Drug Reactions

1. Introduction

An orthopaedic condition refers to any pathological
condition, injury, discomfort, or disorder associated with
the human musculoskeletal system. Prevalent orthopaedic
pathologies include arthritis, Osteoarthritis (OA),
rheumatoid arthritis (RA), bursitis, bone fractures, among
others, and they are primarily characterized by the
prominent symptom of 'pain’.

From 2016 to 2018, approximately 23.7% of adults in
the United States, totaling about 58.5 million individuals,
were diagnosed with arthritis by a healthcare professional.
It is projected that by the year 2040, an estimated 25.9% of
the adult population, consisting of approximately 78.4
million individuals aged 18 and older, will have received a
doctor's diagnosis of arthritis [1]. This represents an
increase compared to the 2016-2018 period when the
prevalence was 23.7% [2]. The projected number of
arthritis cases among elderly individuals in India for the



Advances in Pharmacology and Pharmacy 13(1): 18-27, 2025 19

year 2050 is estimated to reach approximately 96.7 million
[3].

Patients diagnosed with arthritis and individuals who
have undergone orthopaedic surgical procedures frequently
necessitate extended pain management. The established
approach to pain management encompasses the utilization
of opioid and non-opioid analgesic medications. In cases of
mild orthopaedic pain, the primary pharmacological
intervention typically involves the use of non-steroidal
anti-inflammatory drugs (NSAIDs), which fall under the
category of non-opioid analgesics. Commonly employed
non-opioid medications for pain management in this
context include Acetaminophen, Aceclofenac, Diclofenac,
Ibuprofen, and Naproxen sodium.

NSAIDs exhibit a common mechanism of action in
alleviating pain and reducing stiffness. Their primary mode
of action involves the inhibition of the cyclo-oxygenase
system within the arachidonic acid cascade [4]. The
traditional explanation of NSAID mechanisms has focused
on their peripheral effectiveness in reducing pro-
inflammatory mediators, specifically prostaglandins. In
more recent understanding, NSAIDs have been recognized
to play a central role that complements their established
peripheral actions. This central role involves the promotion
of endogenous opioid peptide production [5]. NSAIDs
have been demonstrated to be efficacious in managing
musculoskeletal pain. Head-to-head clinical investigations
have indicated that NSAIDs provide comparable pain relief
when compared to opioids while exhibiting a more
favorable risk profile [6,7]. Contraindications for the use of
NSAIDs encompass conditions such as peptic ulcer disease,
chronic or end-stage renal disease, bronchial asthma, and
lactating women [8].

Acetaminophen is a frequently employed non-
prescription non-opioid analgesic and antipyretic. It serves
as the primary alternative for individuals unable to utilize
NSAIDs due to the previously mentioned contraindications.
Its mechanism of action is intricate, as it exerts its effects
on both the peripheral and central cyclo-oxygenase (COX)
pathways. Additionally, it influences the serotonergic,
cannabinoid, and nitric oxide pathways [8].
Contraindications for the use of acetaminophen involve
conditions such as liver disease or ongoing alcohol
consumption, which can lead to acute liver injury.

Opioid analgesics are commonly prescribed for
managing severe acute pain and are frequently employed
by orthopaedic surgeons during the post-operative period
to control pain. Examples of opioids include tramadol,
fentanyl, and morphine. Opioids exert their effects by
binding to the mu-opioid receptor and inhibiting the release
of neurotransmitters in the central nervous system. Their
use carries significant risks, including the potential for
misuse, addiction, and overdose.

In their clinical practice guidelines, Hsu et al. advise that
opioids should be administered at the lowest effective dose
and for the shortest duration necessary. Short-acting
opioids are preferred and recommended over long-acting

opioids, as they result in a lower rate of opioid absorption
per unit of time [9].

Opioid analgesics have the potential to offer more robust
acute pain relief compared to NSAIDs and may be more
effective in attenuating neuroplastic changes in both the
peripheral and central nervous systems that contribute to
persistent pain [10,11,12]. Nevertheless, it's important to
note that following an initial period of pain relief, opioids
are also recognized for their potential to induce
hyperalgesia [13,14].

Opioids, if not managed properly, can lead to substantial
morbidity. However, when used appropriately in the right
patient population, they can be an invaluable tool for
postoperative pain control. In both in-patient and out-
patient settings, continuous reassessment of the patient's
pain and adjustments to the pain management regimen are
crucial. Especially in the in-patient context, it is advisable
to conduct sedation assessments before and after the
administration of each opioid medication or any other
sedating medications. This practice is recommended in the
clinical practice guidelines outlined by Hsu et al. [9].

NSAIDs appear to have a lower risk of promoting
hyperalgesia, but also have less acute pain efficacy and
have not been shown to have any beneficial effects on
longer term pain outcomes [15]. Ultimately, the response
to either opioid analgesics or NSAIDs can vary among
individuals, and this variability may be influenced by
factors including age, prior medication history, and gender
[16].

Numerous studies have presented varying conclusions
regarding the comparative efficacy of non-opioid
analgesics versus opioid analgesics, with some favoring
one over the other, while others have found them to be
equally effective in alleviating pain. In our ongoing
research study, we are striving to determine the superior
efficacy for managing orthopaedic-related pain within a
specific population.

In light of the escalating incidence of bone abnormalities,
it is imperative to accord a high priority to treatment and
monitoring to enhance the quality of life through the
judicious administration of medications. The findings of
this study hold the potential to significantly benefit patients
by reducing and alleviating orthopaedic pain, thereby
enhancing their overall quality of life. Additionally, this
research aims to equip clinical pharmacists with a deeper
understanding, enabling them to effectively monitor
adverse effects and provide more comprehensive
counselling to patients. Furthermore, the outcomes of this
study have the potential to serve as a valuable guide for
healthcare professionals in the selection of optimal
treatment strategies for orthopaedic patients, ultimately
improving their care and outcomes.

2. Materials and Methods

The study was conducted in the Orthopedics department
of Sagar Multi-specialty Hospital and Research Centre,
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Bengaluru. Ethical committee clearance was obtained from
the Institutional Ethical Committee of Sagar Multi-
specialty Hospital and Research Centre, Bengaluru, on
April 28, 2022. The study duration was six months, starting
from April 28 and ending on October 28, 2022. Informed
consent was obtained from all the participants before
conducting the study.

2.1. Study Population

A total number of 201 patients from the Orthopedics
department of Sagar Multi-specialty Hospital and Research
Centre who met the study criteria and consented to
participate were enrolled for the study. The study included
patients above 5 years old. Both in-patients and out-
patients, previously and newly diagnosed orthopaedic
patients and the patients who have undergone orthopaedic
surgery were also included in the research. Patients who
were not willing to participate, pregnant and lactating
women were excluded from the study due to ethical
concerns.

2.2. Study Design

This prospective research study employed a randomized
allocation of analgesic medications to evaluate their
efficacy in pain management. Opioid analgesics,
specifically tramadol at a dose of 50 mg and fentanyl 50-
100 mcg/dose, were administered to one group of patients,
while another group received non-opioid analgesics,
including acetaminophen 1 gm, diclofenac 50 mg, and
ibuprofen 400mg. The selection of pharmacological
interventions was executed through a randomization
process in order to mitigate potential biases in the treatment
assignment. A subset of patients who demonstrated
intolerance to non-opioid analgesics in isolation were
administered a combined regimen of opioid and non-opioid
analgesic medications in order to manage the intensity of
their pain. A total of 32 patients were provided with a
combination therapy consisting of tramadol at a dosage of
37.5 mg and acetaminophen at a dosage of 325 mg. Pain
intensity was assessed using the Wong-Baker pain scale,
which ranges from 1 to 10, both before and after the
administration of analgesics. The primary outcome was to
assess the efficacy of the analgesic interventions by
evaluating patient recovery rates, as primarily delineated
by wvariations in their pain scores, with statistical
significance assessed through the calculation of p-values.
Furthermore, safety evaluations encompassing the
identification and effective management of adverse drug
reactions, in conjunction with pertinent clinical parameters
including the extent of mobility and range of motion
(ROM), which can serve as indicators of functional quality
in orthopaedic patients, were systematically analyzed to
meet the primary objectives of the study.

Patient follow-up was conducted through data
acquisition methods that involved patient interviews,
engagement with healthcare providers, and scrutiny of
patient case records throughout the study duration. The
follow-up process was meticulously documented using an
appropriate data collection form tailored for this research
study.

2.3. Variables

To assess the efficacy of opioid and non-opioid
analgesics progress notes, therapeutic data information
from the patient was collected. To compare the
effectiveness of opioid and non-opioid analgesics in
orthopedics, the pain intensity differences were measured
using Wong-Baker Faces Rating Pain Scale ranging from
0-10. The pain intensity of the patients before and after the
treatment was measured and the mean difference was
calculated to know the efficacy of the treatment. The
recovery rates with opioids and non-opioids were also
evaluated based on the pain scores. Other parameters such
as degree of mobility, and ROM were also studied. To
assess the safety while using opioid and non-opioid
analgesics the adverse effects occurring from the respective
medications were checked. Such relevant information was
collected by interacting with the patient and from the case
notes.

2.4. Statistical Data Analysis

Descriptive statistical analysis was carried out in the
study. Mean and standard deviation has been used to
measure the central tendencies of the given data. Chi-
square test, paired sample t-test, frequency and percentage
were drawn and charts were used to represent the data.
Microsoft Word and Excel are used to generate tables and
graphs respectively. Chi-square test significance was
shown with a p-value <0.05 i.e, at a 5% level of
significance. The statistical software namely IBM SPSS
version 28 was used for the analysis of the data.

3. Results

3.1. Sample Characteristics

Among the total cohort of 201 subjects, the female
gender constituted 108 individuals (53.7%), while the male
gender accounted for 93 individuals (46.3%). These
findings suggest a higher prevalence rate among females
than males. Additionally, a higher proportion of patients
fell within the age group of 61-80 years (36.3%), whereas
the least representation was observed within the 0-20 age
group (2%). Both sets of data are presented in Table 1 for
reference.
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Table 1. Distribution of subjects based on their gender and age group
Gender n %
Female 108 53.7

Male 93 46.3
Total 201 100.0
Age group (in years) n %
0-20 04 02.0
21-40 55 27.4
41-60 55 27.4
61-80 73 36.3
81-100 14 07.0
Total 201 100.0

n= frequency
%= percentage

3.2. Description of the Mobility Metrics

The assessment of both the degree of mobility and ROM
holds significant clinical relevance within orthopaedic
research, as these parameters provide crucial insights into
patients’ quality of life (QOL) and offer valuable
indications of treatment efficacy or progression of the
condition.

Mobility levels are categorized based on their severity as
follows:

Normal: Individuals in this group can move and walk
without any need for assistance, experiencing no pain or
limitations.

Mildly affected: People in this category experience
minimal discomfort during movement but can still move
independently without any aid.

Moderate: Those falling under this classification
experience pain while moving and depend on walking aids
like canes, crutches, or walking frames for mobility.

Severely affected: Individuals in this category face
significant limitations in mobility, necessitating the use of
a wheelchair due to their inability to move or walk
independently.

Analyzing the subject distribution based on the degree of
mobility, as shown in the following table 2, it becomes
evident that a substantial proportion of patients,
specifically 111 individuals (55.2%), were classified as
moderately affected, while the smallest cohort consisted of
16 patients (8%) who remained unaffected by mobility
issues and were categorized as having a normal degree of
mobility.

Turning our focus to the distribution of subjects in
accordance with their ROM, as illustrated in Table 2, the
analysis reveals that 22 patients exhibited an active ROM,
8 patients presented with restricted ROM, 55 patients
reported discomfort during ROM, 6 patients displayed

passive ROM, 106 patients encountered both pain and
restriction during ROM, 2 patients manifested both pain
and passive ROM, and 2 patients exhibited passive ROM
with restriction. These figures corresponded to percentages
of 10.9%, 4.0%, 27.4%, 3.0%, 52.7%, 1.0%, and 1.0%,
respectively.  Notably, the preeminent category
encompassed 106 patients (52.7%), characterized by both
pain and restriction during ROM. Conversely, the less
frequent groups consisted of 2 patients (1%) each, with one
group exhibiting 'passive and restricted' ROM and the other
‘passive and painful' ROM.

Table 2. Distribution of subjects according to degree of mobility and
ROM

Degree of Mobility n %
Normal 16 08.0
Moderate 111 55.2
Mildly affected 56 27.9
Severely affected 18 09.0
Total 201 100.0

Range of mobility(ROM) n %
Active 22 10.9
Restricted 08 04.0
Painful 55 27.4
Passive 06 03.0
Painful and Restricted 106 52.7
Passive, Painful 02 01.0
Passive, Restricted 02 01.0
Total 201 100.0

Table 3 (depicted below) in the study presents mobility
and ROM observations categorized by age groups. Among
participants aged 0-20 years, one individual displayed
normal mobility, while three had mild mobility issues. In
the 21-40 age group, six participants exhibited normal
mobility, with 31 experiencing moderate impairment, 15
showing mild impairment, and three facing severe
impairment. For those aged 41-60, four patients had normal
mobility, 27 were moderately impaired, 15 had mild issues,
and nine were severely affected. Within the 61-80 age
group, five individuals maintained normal mobility, 42
encountered moderate impairment, 22 displayed mild
impairment, and four suffered severe mobility issues.
Lastly, among those aged 81-100, 11 patients faced
moderate mobility challenges, while one had mild
impairment, and two grappled with severe mobility
limitations. A notable finding was the predominance of
moderate mobility impairment among participants aged 61-
80, while no severe mobility issues were observed in the 0-
20 age group.
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Table 3. Distribution of subjects based on age with degree of mobility

Degree of Mobility
Age Total
Normal Moderate Mildly affected Severely affected

0-20 01 00 03 00 04
21-40 06 31 15 03 55
41-60 04 27 15 09 55
61-80 05 42 22 04 73
81-100 00 11 01 02 14
Total 16 111 56 18 201

ROM

Aoe Active Restricted Painful Passive Ps:;::g: dd Pa;;ii\:]efjlnd Ps::i\r/iec?en dd Tol

0-20 00 01 02 00 01 00 00 04
21-40 09 03 14 03 26 00 00 55
41-60 06 00 17 00 32 00 00 55
61-80 07 04 18 03 38 02 01 73
81-100 00 00 04 00 9 00 01 14
Total 22 08 55 06 106 02 02 201

3.3. Assessment of the Adverse Effects

In the course of assessing Adverse Drug Reactions
(ADRs), our investigation unveiled that, within the cohort
of 23 patients where adverse effects were observed, the
predominant ADR was vomiting. This particular adverse
reaction was reported by a majority of patients, numbering
9, and it was associated with the administration of opioid
medications. Furthermore, an isolated case was recorded in
which 1 patient reported the occurrence of itching
subsequent to the ingestion of a non-opioid analgesic,
specifically acetaminophen.

Regarding the management of ADRs, all 9 patients who
experienced vomiting after opioid use were treated with

ondansetron, as detailed in Table 4. Conversely, no specific
medication was administered to address the complaint of
dizziness.

3.4. Effectiveness of the Analgesics

In this research study, the efficacy of the medications
was assessed by comparing pre- and post-treatment
outcomes using a Paired Sample T-test. The mean pain
score among patients before treatment was 2.990, resulting
in a remarkably low p-value of 0.000, signifying a
substantial reduction in pain scores following treatment.
These findings are summarized in Table 5.
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Table 4. Assessment of ADRs (drug safety) and its management

Adverse Drug Reaction Management
ADRs LIqUId . . . Total
No Drug Ondansetron Lactulose Paraffin Bisacodyl Dihydroxyzine
Constipation 00 00 08 01 01 00 10
Dizziness 01 00 00 00 00 00 01
Nausea 00 02 00 0 00 00 02
Vomiting 00 09 00 0 00 00 09
Itching 00 00 00 0 00 01 01
Total 01 11 08 01 01 01 201
Adverse Drug Reactions
Drug causing ADR Total
Constipation Dizziness Nausea Vomiting Itching
Fentanyl 01 00 00 00 00 01
Tramadol 09 01 02 09 00 21
Paracetamol 00 00 00 00 01 01
Total 10 01 02 09 01 23

Table 5. Comparing the effectiveness of medications

Parameter Paired Difference( Paired sample T test)
Mean Std. d.f. Significance
Before pain- Deviation (p-value)
After pain
2.990 1.296 200 0.000

Table 6 presents a breakdown of pain scores on the
Wong-Baker pain scale before and after treatment. Before
treatment, a higher proportion of patients (102 individuals)
scored between 3-4, accounting for 51% of the sample,
while only one patient (0.5%) scored between 9-10. After
treatment, in the study population, a greater number of
patients (193 individuals) scored between 1-2, representing
96% of the sample, while eight patients (4%) scored
between 3-4.

In the course of our study analysis, it was determined that
196 patients achieved complete recovery following
treatment, while only 5 patients did not fully recover,
resulting in recovery rates of 97.5% and 2.5%, respectively,
as shown in Table 7.

A group of 32 patients received a combined regimen of
opioid and non-opioid medications, thus necessitating their
inclusion in both medication categories. This brought the
total count to 86 patients under the opioid class and 142
under the non-opioid class, as shown in Table 8.

Table 6. Distribution of subjects based on pain score before and after
treatment

Pain score before
treatment . %
1-2 12 06
3-4 102 51
5-6 71 35
7-8 15 07.5
9-10 01 0.5
Total 201 100.0
st " %
1-2 193 96
3-4 08 04
Total 201 100
Table 7. Distribution of subjects according to prognosis state
Outcome n %
Recovered 196 97.5
Not fully Recovered 05 25
Total 201 100.0
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Table 8. Effectiveness of the prescribed opioid and non-opioid drugs

Opioid given
Covariates Total p-value
No Yes
Recovered 110 86 196
Outcome
Not fully Recovered 05 00 05 0.050
Total 115 86 201
Non-opioid given
Covariates Total p-value
No Yes
Recovered 54 142 196
Outcome
Not fully Recovered 00 05 05 0.170
Total 54 147 201

Importantly, within this group of 32 patients subjected to
dual therapy, none exhibited any signs of non-recovery or
lack of improvement, and they reported no adverse effects.
Further analysis revealed that among the 86 patients who
received opioid-based analgesics, a complete recovery was
achieved by all 86 individuals. In contrast, among the
subset of 5 patients exclusively administered non-opioid
medications, none attained a state of full recovery. This
discrepancy underscores opioids as a notably more
effective therapeutic choice within this specific clinical
context.

4. Discussion

In our study, we observed a higher prevalence of
orthopaedic diseases among female patients. This trend can
be attributed to the decline in estrogen levels that occurs
after menopause in women, leading to significant hormonal
changes in their bodies. These hormonal fluctuations are
known to accelerate the onset and progression of OA. Our
findings align with those of previous studies conducted by

Tuhina Neogi and Yuging Zhang [17] as well as another
study led by Srikanth, V. K. Fryer, et al. [18], all of which
documented a higher prevalence of arthritis in females.
This pattern underscores the significant impact of
hormonal changes on orthopaedic health, particularly in
women.

The age group of 61-80 years exhibited a notably higher
incidence of orthopaedic disorders in our study. This
observation can be attributed to the natural aging process,
which entails a weakening of bones and muscles. The
geriatric population is particularly vulnerable to falls and
accidents, often leading to fractures and the development
of arthritis. Interestingly, similar research findings were
documented in a study conducted by Katalin Horvath,
Agota Kulisch, Andras Nemeth, and Tamas Bender [19].
This consistency underscores the well-established
association between advancing age, musculoskeletal health,
and the increased prevalence of orthopaedic conditions.

In the research, specifically, 16 patients exhibited a
standard level of mobility, 111 patients displayed a
moderate level of mobility, while 56 patients had a mild
degree of mobility impairment. Additionally, 18 patients
were identified as severely affected in terms of mobility.
These categories corresponded to percentages of 8%,
55.2%, 27.9%, and 9% respectively. It's worth noting that
a similar outcome was observed in a prior study conducted
by Carol A. Courtney, Michael A. O'Hearn, and T. George
Hornby [20], where they also noted impaired mobility
among individuals with arthritis.

According to our study findings, the range of motion
demonstrates variations influenced by both age and the
severity of the condition.

In our study, we found that among patients receiving
analgesics for pain management, 23 individuals
experienced ADRs, with the majority of these incidents
associated with opioid medications like tramadol and
fentanyl. Interestingly, only one ADR was linked to a non-
opioid medication. It's worth noting that the observed
ADRs were reversible and did not pose a life-threatening
risk. These adverse effects align with a separate study led
by Ramsin Benyamin et al. [21], underscoring the
significance of vigilant monitoring for patients receiving
analgesics, especially opioids.

A significant proportion of patients exhibited a decrease
in their pain scores as measured by the Wong-Baker pain
scale following treatment. This outcome suggests that the
majority of individuals experienced a reduction in pain
after receiving both analgesic treatments. This pattern of
results aligns with those observed in a study carried out by
SR Smith, BR Deshpande, J.E Collins, and colleagues [22].

Patients who underwent treatment with opioid analgesics
achieved full recovery. The treatment's success was
determined by post-treatment pain scores, which
predominantly reduced in patients treated with opioids.
Furthermore, an enhanced level of mobility and improved
ROM were consistently observed. These results strongly
suggest the effectiveness of opioids in managing pain for
orthopaedic patients. A similar conclusion was reached in
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a study conducted by J Avouac, L Gossec, & M Dougados
[23].

With the exception of five patients who were treated with
non-opioid medications alone, all individuals who received
opioid therapy experienced complete recovery. These five
patients did not achieve full recovery due to the persistence
of pain scores that did not decrease to zero and a lack of
improvement in their range of motion. This outcome
provides compelling evidence that non-opioid analgesics
are less effective in comparison to opioids for managing
pain in orthopaedic patients.

The primary limitations of this research study include its
relatively short duration, which spanned only six months,
potentially restricting the ability to capture long-term
effects. Additionally, there were challenges in including a
substantial number of patients seeking implant removal in
the study, which may affect the generalizability of the
findings. Lastly, conducting follow-up assessments for
outpatients proved to be a difficult task, potentially
introducing limitations in terms of tracking and evaluating
treatment outcomes over time.

At the same time the concise six-month study duration
provides a specific and manageable timeframe for
collecting data, reducing the risk of long-term confounding
variables. The study's duration aligns with the typical post-
operative recovery period for many orthopaedic procedures,
making the results highly relevant to clinical practice.
Conducting the study in the present day ensures that the
findings are based on current medical practices and
advancements in analgesic treatments. By focusing on
orthopaedic patients, the study addresses a significant area
of medical practice, providing insights directly applicable
to patient care and pain management in this specific field.
Comparing opioid and non-opioid analgesics allows for a
direct assessment of their effectiveness, aiding in the
development of evidence-based treatment protocols. The
study can benefit from systematic data collection methods
that facilitate the accurate measurement of pain reduction,
functional recovery, and patient outcomes. Even within a
short timeframe, the study may provide preliminary
insights into the long-term effects of opioid and non-opioid
analgesics on patient outcomes, which could guide future
research. A shorter study duration may align with ethical
considerations, as it minimizes the duration of potential
exposure to strong analgesics and their associated risks. A
six-month study may be more cost-effective than longer-
term research, making it feasible within budgetary
constraints.

These strengths collectively contribute to the study's
significance and its potential to offer valuable insights into
pain management in orthopaedic patients over a relatively
short period.

Moving forward, it is recommended that the findings of
this study be incorporated into clinical guidelines, guiding
practitioners in the judicious use of opioid analgesics,
especially in cases requiring robust pain relief. Future
research should focus on developing individualized

treatment plans, considering patient characteristics and the
nature of orthopaedic conditions. Long-term follow-up
studies are crucial to assess the sustainability of pain relief
and potential complications associated with opioid or non-
opioid analgesic use. Exploring non-opioid adjuncts and
assessing patient-reported outcomes, quality of life, and
genetic influences will provide a comprehensive
understanding of analgesic interventions. Additionally,
investigating the cost-effectiveness of different pain
management approaches will inform decision-makers on
the economic viability of strategies. Overall, these future
directions aim to enhance the precision and effectiveness
of orthopaedic pain management while minimizing risks
and considering the broader impact on patients' well-being.

5. Conclusions

Our research findings have unequivocally demonstrated
the superior efficacy of opioid analgesics over non-opioids
in addressing moderate to severe pain among orthopaedic
patients. While the use of opioid analgesics did present a
spectrum of adverse reactions, our study underscored the
crucial point that these challenges remained manageable
within the clinical context. Additionally, we identified that
non-opioid analgesics also play a valuable role, offering
short-term relief for mild to moderate cases of orthopaedic
pain. This observation reinforces the importance of
tailoring pain management strategies to the specific needs
and pain intensity levels of patients. Furthermore, the
treatments examined in this study were instrumental in
reducing and alleviating orthopaedic pain, ultimately
contributing to an enhanced quality of life for our patients.
Our research serves as a valuable resource for clinicians,
offering evidence-based recommendations that strike a
balance between the potent relief afforded by opioid
analgesics and the suitability of non-opioids for milder
cases. Through this study, we have taken significant strides
towards improving the well-being of orthopaedic patients
while assisting healthcare professionals in providing
precise and effective pain management strategies.
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