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Abstract:

Pain management is a fundamental aspect of medical-surgical nursing that directly influences patient recovery,
satisfaction, and overall quality of care. Effective pain control requires a comprehensive and evidence-based
approach that integrates both pharmacological and non-pharmacological strategies tailored to individual patient
needs. Pharmacological methods, including non-opioid analgesics, opioids, and adjuvant medications, remain
essential for managing varying intensities and types of pain, particularly in acute and postoperative conditions.
However, increasing concerns regarding adverse effects and opioid dependence have highlighted the importance
of incorporating non-pharmacological interventions such as cognitive-behavioral techniques, physical therapies,
and complementary approaches like relaxation, music therapy, and transcutaneous electrical nerve stimulation.
Nurses play a pivotal role in pain management through continuous assessment, timely intervention, patient
education, and evaluation of outcomes, ensuring a patient-centered and holistic approach to care. The integration
of multimodal pain management strategies has been shown to enhance analgesic effectiveness, reduce medication-
related complications, and improve patient comfort. Furthermore, emerging technologies such as telehealth and
artificial intelligence are transforming pain assessment and management practices.
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1. Introduction:

Pain is widely recognized as a complex and multidimensional experience that encompasses not only physiological
mechanisms but also psychological and social influences, making it a highly individualized phenomenon that
varies across patients and clinical contexts, and contemporary frameworks such as the biopsychosocial model
emphasize that pain arises from a dynamic interaction between biological processes, emotional responses, and
social environments, thereby challenging traditional biomedical perspectives that focus solely on tissue damage
(Smith et al., 2021). This understanding highlights that pain is not merely a sensory event but also an emotional
and cognitive experience shaped by prior experiences, beliefs, and expectations, which explains why individuals
respond differently to similar painful stimuli (Johnson et al., 2019). In medical-surgical settings, pain is particularly
prevalent due to surgical trauma, inflammatory responses, and underlying disease conditions, and it may manifest
as acute pain that serves a protective function or chronic pain that persists beyond healing and contributes to long-
term disability and reduced quality of life (Williams et al., 2020). Moreover, psychological factors such as anxiety,
depression, fear, and catastrophizing can amplify pain perception and interfere with recovery, while social
determinants including cultural beliefs, family support, and socioeconomic status further influence how pain is
perceived, expressed, and managed (Brown et al., 2018). These multidimensional influences significantly affect
patient outcomes, as poorly managed pain is associated with delayed wound healing, prolonged hospitalization,
increased healthcare costs, and diminished patient satisfaction, thereby underscoring the need for comprehensive
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and individualized pain management strategies (Taylor et al., 2022). Within this context, nurses play a pivotal role
in pain management as they are continuously present at the bedside, enabling them to perform ongoing assessment,
monitor treatment effectiveness, and implement timely interventions that address both physical and psychosocial
aspects of pain (Anderson et al., 2021). Their responsibilities extend beyond medication administration to include
patient education, emotional support, and advocacy, ensuring that pain is recognized, reported, and managed
appropriately according to evidence-based guidelines (Clark et al., 2019). Furthermore, the integration of nursing
interventions within a holistic framework allows for the identification of factors that may exacerbate or alleviate
pain, such as environmental stressors, patient beliefs, and coping mechanisms, thereby enhancing the effectiveness
of care (Lewis et al., 2020). In addition, the variability in pain experiences among patients necessitates the use of
individualized care plans that incorporate both pharmacological and non-pharmacological approaches, reflecting
the understanding that no single intervention is universally effective for all patients (Walker et al., 2017). The
importance of this comprehensive approach is reinforced by growing evidence suggesting that addressing
psychological and social dimensions alongside physical symptoms leads to improved functional outcomes, greater
patient satisfaction, and more efficient use of healthcare resources (Hall et al., 2023). Consequently, modern
medical-surgical nursing practice emphasizes the need for a patient-centered and multidisciplinary approach to
pain management, where nurses collaborate with other healthcare professionals to deliver coordinated and holistic
care (Martin et al., 2020). This approach is particularly relevant in the context of increasing recognition of chronic
pain as a major public health issue, requiring long-term management strategies that go beyond symptom control
to address underlying contributing factors (Evans et al., 2018). Ultimately, the multidimensional nature of pain
and the integrative role of nursing interventions, as illustrated in Figure 1, highlight the necessity of adopting a
comprehensive and evidence-based approach to pain management that considers the full spectrum of factors
influencing patient experience and recovery (Roberts et al., 2022).
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Figure. 1: Conceptual framework of pain management in medical-surgical nursing illustrating biological, psychological, and social dimensions of
pain

2. Physiology and Classification of Pain:

Pain is broadly classified into nociceptive, neuropathic, and mixed types, each representing distinct underlying
mechanisms and clinical characteristics that require tailored management strategies in medical-surgical nursing
practice, as nociceptive pain arises from the activation of peripheral nociceptors in response to tissue injury or
inflammation and typically presents as sharp, aching, or throbbing sensations associated with identifiable damage
(Kataria et al., 2024). Neuropathic pain, in contrast, results from lesions or diseases affecting the somatosensory
nervous system and is often described as burning, tingling, or electric shock-like sensations, reflecting abnormal
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neural processing rather than direct tissue injury (Leone et al., 2024). This distinction is clinically significant
because neuropathic pain often involves central and peripheral sensitization mechanisms that alter neuronal
excitability and reduce responsiveness to conventional analgesics such as opioids (Rugnath et al., 2024).
Furthermore, nociceptive pain is considered a protective physiological response that alerts the body to potential
harm, whereas neuropathic pain is typically maladaptive and persists even in the absence of ongoing tissue damage,
contributing to chronic pain conditions and reduced quality of life (Pess6a et al., 2024). In many clinical cases,
patients present with mixed pain, where both nociceptive and neuropathic components coexist, making assessment
and management more complex and requiring a multimodal therapeutic approach (Wiesenfeld-Hallin et al., 2022).
The physiological pathways involved in pain perception begin with the transduction of noxious stimuli into
electrical signals at peripheral nociceptors, followed by transmission through afferent nerve fibers to the spinal
cord and brain, where modulation and perception occur (Pacifico et al., 2024). These processes involve intricate
neurochemical interactions, including neurotransmitters and ion channels that regulate pain signaling and
contribute to sensitization phenomena in both acute and chronic pain states (Anderson et al., 2023). Central
sensitization, in particular, plays a critical role in amplifying pain signals within the central nervous system, leading
to heightened sensitivity and persistent pain even after the initial injury has resolved (Rugnath et al., 2024).
Peripheral sensitization, on the other hand, occurs at the site of injury where inflammatory mediators lower the
threshold of nociceptors, resulting in increased responsiveness to stimuli (Kataria et al., 2024). These mechanisms
highlight the importance of understanding the underlying pathophysiology of pain in order to implement effective
and targeted interventions that address both the source and perception of pain (Leone et al., 2024). For nurses, this
knowledge is essential in guiding clinical decision-making, particularly in selecting appropriate pharmacological
treatments such as NSAIDs for nociceptive pain and anticonvulsants or antidepressants for neuropathic pain
(Pessba et al., 2024). Additionally, recognizing the presence of mixed pain conditions allows nurses to integrate
non-pharmacological strategies alongside medications, thereby enhancing overall pain relief and minimizing
adverse effects (Kataria et al., 2024). The complexity of pain mechanisms also underscores the need for
comprehensive assessment tools that can differentiate between pain types and guide individualized care plans
(Leone et al., 2024). Moreover, advances in neurophysiological testing and imaging techniques have improved the
understanding of pain pathways and contributed to more accurate diagnosis and targeted treatment approaches in
clinical practice (Garcia et al., 2021). The integration of this knowledge into nursing practice enhances the ability
to monitor patient responses, evaluate treatment effectiveness, and adjust interventions accordingly to achieve
optimal outcomes (Rugnath et al.,, 2024). The physiological pathways involved in pain perception and
classification are depicted in Figure 2, which demonstrates peripheral and central transmission mechanisms along
with different categories of pain, thereby providing a visual representation of the complex processes underlying
pain experience and reinforcing the importance of a mechanism-based approach to pain management in medical-
surgical nursing (Kataria et al., 2024).
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Figure. 2: Pain transmission pathways and classification showing nociceptive, neuropathic, and central mechanisms
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3. Pain Assessment in Medical-Surgical Nursing:

Accurate pain assessment is essential for effective pain management, as pain is inherently subjective and varies
significantly among individuals, making it necessary for healthcare professionals, particularly nurses, to rely on
standardized and validated tools that can translate subjective experiences into measurable data to guide clinical
decision-making and improve patient outcomes (Stretanski et al., 2025). The subjective nature of pain means that
it cannot be directly observed or measured through objective parameters alone, and therefore patient self-report
remains the gold standard in clinical practice, requiring tools that are simple, reliable, and adaptable across diverse
patient populations (Hawker et al., 2017). Nurses utilize a range of standardized pain assessment tools, including
the Visual Analog Scale, Numeric Rating Scale, and Faces Pain Scale, which are designed to quantify pain
intensity while accommaodating differences in age, cognitive ability, and communication capacity among patients
(Breivik et al., 2018). The Numeric Rating Scale is widely used due to its simplicity, allowing patients to rate their
pain on a scale from zero to ten, making it particularly effective in acute care settings where rapid assessment is
required (Jensen et al., 2019). The Visual Analog Scale provides a continuous measure of pain intensity using a
linear format, enabling more precise evaluation and monitoring of changes over time, which is especially useful
in research and postoperative care settings (Hjermstad et al., 2018). The Faces Pain Scale is particularly beneficial
for pediatric patients and individuals with communication difficulties, as it uses visual facial expressions to
represent different levels of pain intensity, thereby enhancing patient understanding and participation in
assessment (Tomlinson et al., 2019). The use of these tools is crucial in ensuring consistency in pain assessment,
facilitating communication between patients and healthcare providers, and enabling the evaluation of treatment
effectiveness over time (Karcioglu et al., 2018). The commonly used pain assessment tools and their clinical
applications are illustrated in Figure 3, which highlights variations in tool selection based on patient characteristics
such as age, cognitive status, and level of consciousness, thereby emphasizing the importance of individualized
assessment approaches in nursing practice. In addition, the selection of appropriate pain assessment tools depends
on multiple factors including patient literacy, cultural background, and clinical condition, as certain tools may not
be suitable for all patients, particularly those with cognitive impairments or language barriers (Herr et al., 2019).
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Figure. 3: Common pain assessment tools used in clinical practice across different patient populations

The effectiveness of pain assessment is further enhanced by combining multiple tools and approaches, including
observational methods for non-verbal patients, which allow nurses to assess behavioral and physiological
indicators of pain such as facial expressions, body movements, and vital signs (Chanques et al., 2017). The
integration of these assessment methods ensures a more comprehensive understanding of the patient’s pain
experience and supports the development of individualized care plans that address both the intensity and
underlying causes of pain (Pasero et al., 2018). Furthermore, ongoing pain assessment is essential for monitoring
the effectiveness of interventions and making necessary adjustments to treatment plans, thereby improving patient
outcomes and preventing complications associated with unmanaged pain (Gordon et al., 2020). The selection and
characteristics of these tools are further summarized in Table 1, where Table 1 presents common pain assessment
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tools, their clinical applications, advantages, and limitations within different patient populations, providing a
structured overview that supports clinical decision-making and enhances the quality of pain management in
medical-surgical nursing practice.

Table. 1: Common pain assessment tools, their clinical applications, advantages, and limitations

Tool Patient Type | Advantages Limitations

VAS Adults Sensitive Requires understanding

NRS Adults Easy to use Subjective bias
Faces Scale Children Visual aid Less precise

4. Pharmacological pain management:

Pharmacological interventions remain the cornerstone of pain management in medical-surgical nursing,
particularly for patients experiencing moderate to severe pain, as these approaches provide rapid and effective
relief through well-established mechanisms targeting nociceptive and neuropathic pathways (Chou et al., 2016).
The selection of appropriate pharmacological agents depends on multiple factors including pain intensity,
underlying etiology, patient comorbidities, and risk of adverse effects, requiring nurses to apply clinical judgment
and evidence-based guidelines to ensure safe and effective treatment (Buvanendran et al., 2019). The World Health
Organization analgesic ladder, widely recognized as a foundational framework for pain management, outlines a
stepwise approach that begins with non-opioid medications for mild pain and progresses to stronger opioids for
more severe pain conditions, as illustrated in Figure 4, thereby promoting rational and structured analgesic use
(WHO et al., 2019). Non-opioid analgesics such as nonsteroidal anti-inflammatory drugs and acetaminophen are
commonly used as first-line agents due to their effectiveness in reducing inflammation and peripheral sensitization,
making them suitable for mild to moderate pain conditions (Moore et al., 2018). These medications are generally
well tolerated but may be associated with adverse effects such as gastrointestinal irritation, renal impairment, and
cardiovascular risks, particularly with prolonged use, necessitating careful monitoring by nurses (Derry et al.,
2017).
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Figure. 4: WHO analgesic ladder demonstrating stepwise pharmacological pain management

Opioid analgesics, including morphine, fentanyl, and oxycodone, are indicated for moderate to severe pain and act
primarily on central nervous system receptors to alter pain perception and response, providing potent analgesic
effects (Volkow et al., 2019). Despite their effectiveness, opioids carry significant risks such as respiratory
depression, sedation, tolerance, dependence, and potential for misuse, which require vigilant assessment, dose
titration, and monitoring by nursing professionals (Dowell et al., 2022). Adjuvant medications, including
antidepressants, anticonvulsants, corticosteroids, and muscle relaxants, are increasingly used as part of multimodal
analgesia, particularly in neuropathic pain conditions where traditional analgesics may be insufficient (Finnerup
et al., 2021). These agents target specific pain mechanisms such as nerve sensitization and central processing,
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thereby enhancing analgesic outcomes and reducing reliance on opioids (Wiffen et al., 2020). The concept of
multimodal pharmacological therapy emphasizes the use of multiple agents with different mechanisms of action
to achieve synergistic effects, improve pain control, and minimize side effects associated with higher doses of
single medications (Kehlet et al., 2018). Nurses play a critical role in administering these medications safely,
monitoring therapeutic responses, identifying adverse effects, and educating patients about proper use and
potential risks, thereby ensuring optimal outcomes (Gordon et al., 2020). The classification and clinical use of
these pharmacological agents are summarized in Table 2, where Table 2 outlines different drug classes, examples,
indications, and associated side effects relevant to nursing practice, providing a structured framework that supports
clinical decision-making and enhances patient safety. Furthermore, individualized pharmacological management
is essential, as patient-specific factors such as age, renal and hepatic function, and previous medication history
influence drug selection and dosing (Pergolizzi et al., 2018). Advances in pharmacogenomics and personalized
medicine are also contributing to more targeted pain management strategies by identifying genetic variations that
affect drug metabolism and response (Smith et al., 2021). In addition, ongoing evaluation of pain relief and side
effects is necessary to adjust treatment regimens and ensure sustained effectiveness, highlighting the dynamic
nature of pharmacological pain management in clinical practice (Apfelbaum et al., 2018).

Table. 2: Pharmacological agents used in pain management including drug classes, examples, indications, and side effects

Drug Class Examples Indications Side Effects
NSAIDs Ibuprofen Mild to moderate pain | Gastric irritation
Opioids Morphine Severe pain Sedation

Adjuvants Gabapentin Neuropathic pain Dizziness

5. Non-pharmacological pain management:

Non-pharmacological interventions are essential components of pain management that complement
pharmacological therapies and enhance overall patient care by addressing the multidimensional nature of pain
through physical, psychological, and emotional pathways, thereby improving patient comfort and reducing
dependence on medications (Tick et al., 2018). These interventions are widely recognized for their cost-
effectiveness, accessibility, and minimal side effects, making them particularly valuable in diverse clinical settings
including medical-surgical units where patients may require continuous and supportive pain relief strategies
(National Academies et al., 2019). The integration of non-pharmacological techniques into routine nursing care
supports a holistic approach that not only alleviates pain but also promotes relaxation, improves coping
mechanisms, and enhances overall patient well-being (Garland et al., 2020). The broad categories of non-
pharmacological pain management techniques are illustrated in Figure 5, which classifies interventions into
cognitive-behavioral, physical, emotional, and complementary approaches, thereby providing a structured
framework for their application in clinical practice. Cognitive-behavioral strategies such as relaxation techniques,
guided imagery, and distraction play a significant role in modifying pain perception by influencing the brain’s
interpretation of pain signals and reducing anxiety and stress associated with painful experiences (Eccleston et al.,
2020). Relaxation techniques, including deep breathing and progressive muscle relaxation, help decrease
sympathetic nervous system activity, leading to reduced muscle tension and improved pain tolerance (Zaccaro et
al., 2018). Guided imagery allows patients to focus on positive mental images, thereby diverting attention away
from pain and enhancing psychological resilience (Nguyen et al., 2019).Distraction techniques, such as engaging
in conversation, listening to music, or watching television, are particularly effective in acute care settings where
immediate pain relief is required (Birnie et al., 2017). Physical methods including massage, positioning, and heat
or cold therapy contribute to pain relief by improving blood circulation, reducing inflammation, and alleviating
muscle stiffness, making them essential components of nursing care for postoperative and musculoskeletal pain
(Field et al., 2020). Massage therapy, for instance, has been shown to stimulate mechanoreceptors and promote
the release of endorphins, thereby reducing pain intensity and enhancing relaxation (Li et al., 2021). Proper patient
positioning is equally important in preventing pressure-related discomfort and improving functional mobility,
particularly in bedridden patients (Kwon et al., 2019). Heat therapy helps in relaxing muscles and increasing blood
flow, while cold therapy reduces inflammation and numbs affected areas, providing effective relief in different
clinical scenarios (Malanga et al., 2015). Complementary therapies such as acupuncture, aromatherapy, and music
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therapy further contribute to pain management by addressing both physiological and psychological aspects of pain,
thereby promoting emotional well-being and patient satisfaction (Vickers et al., 2018).
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Figure. 5: Categories of non-pharmacological pain management techniques including cognitive, physical, and complementary approaches

Acupuncture, based on traditional Chinese medicine principles, involves the stimulation of specific points on the
body to modulate pain pathways and restore balance, and has been widely supported by clinical evidence for its
effectiveness in various pain conditions (Zhao et al., 2022). Music therapy has been shown to reduce anxiety,
lower pain perception, and improve mood by influencing neurochemical pathways and providing a calming effect
(Hole et al., 2015). Aromatherapy, using essential oils such as lavender, has demonstrated benefits in reducing
stress and enhancing relaxation, thereby indirectly contributing to pain relief (Lakhan et al., 2016). The
mechanisms and outcomes of these techniques are summarized in Table 3, where Table 3 highlights various non-
pharmacological interventions, their mechanisms of action, and clinical outcomes in pain reduction and patient
comfort, providing a comprehensive overview that supports evidence-based nursing practice. Furthermore, the
effectiveness of non-pharmacological interventions is enhanced when they are tailored to individual patient
preferences, cultural beliefs, and clinical conditions, ensuring a personalized approach to care that maximizes
therapeutic benefits (Kwekkeboom et al., 2019). Nurses play a crucial role in implementing these interventions,
educating patients about their use, and evaluating their effectiveness as part of a multimodal pain management
strategy that integrates both pharmacological and non-pharmacological approaches (Gordon et al., 2020).

Table. 3: Non-pharmacological pain management techniques with mechanisms of action and clinical outcomes

Technique Mechanism Outcome
Massage Muscle relaxation Pain reduction
CBT Cognitive reframing Improved coping
TENS Nerve stimulation Pain modulation
Music Therapy Distraction Anxiety reduction

6. Role of Nurses in Pain Management:

Nurses play a pivotal role in pain management within medical-surgical settings by conducting continuous and
comprehensive assessments that ensure accurate identification of pain characteristics, intensity, and underlying
causes, thereby forming the foundation for effective and individualized care planning (Gordon et al., 2020). Their
role extends beyond initial assessment to include ongoing monitoring of patient responses to treatment, allowing
timely modifications to interventions and ensuring optimal pain relief outcomes (Herr et al., 2019). Nurses are
primarily responsible for administering pharmacological therapies safely, including non-opioid analgesics,
opioids, and adjuvant medications, while carefully observing for therapeutic effects and potential adverse reactions
to maintain patient safety (Pasero et al., 2018). In addition to medication administration, nurses implement a wide
range of non-pharmacological interventions such as relaxation techniques, positioning, and distraction methods,
which complement pharmacological approaches and contribute to holistic pain management (Kwekkeboom et al.,
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2019). Patient education is another critical component of nursing responsibilities, as nurses provide information
regarding pain management strategies, medication use, and self-care techniques, empowering patients to actively
participate in their own care and improving adherence to treatment plans (Botti et al., 2018). Nurses also play a
vital role in advocating for patients by ensuring that their pain is acknowledged, assessed regularly, and managed
appropriately, particularly in situations where pain may be underestimated or undertreated due to communication
barriers or clinical biases (Manias et al., 2020). Effective communication between nurses, patients, and
multidisciplinary healthcare teams further enhances pain management by promoting coordinated care and ensuring
that all aspects of the patient’s condition are considered in decision-making processes (Booker et al., 2019). The
integration of evidence-based practices into nursing care ensures that pain management strategies are aligned with
current clinical guidelines and research findings, thereby improving patient outcomes and reducing the risk of
complications associated with inadequate pain control (Tick et al., 2018). Nurses are also responsible for
evaluating the effectiveness of pain management interventions through systematic reassessment and
documentation, which supports continuity of care and facilitates quality improvement initiatives within healthcare
settings (Chou et al., 2016). The comprehensive responsibilities of nurses in pain management are depicted in
Figure 6, which illustrates their role across assessment, intervention, monitoring, and evaluation phases within
clinical settings, highlighting the dynamic and multifaceted nature of nursing practice in pain management.
Furthermore, nurses must consider individual patient factors such as age, cultural background, cognitive status,
and comorbidities when developing and implementing pain management plans, ensuring that care is tailored to
meet specific patient needs (Herr et al., 2019). The increasing emphasis on patient-centered care has further
strengthened the role of nurses in involving patients and their families in decision-making processes, thereby
enhancing satisfaction and improving overall healthcare experiences (Botti et al., 2018). Advances in healthcare
technology, including electronic health records and digital pain assessment tools, have also supported nurses in
documenting pain accurately and tracking patient progress over time, contributing to more efficient and effective
care delivery (Manias et al., 2020). In addition, nurses play an essential role in identifying and addressing barriers
to effective pain management, such as patient misconceptions, fear of addiction, and inadequate communication,
thereby ensuring that patients receive appropriate and timely interventions (Booker et al., 2019). Their ability to
combine clinical expertise with compassionate care enables them to address both the physical and emotional
aspects of pain, ultimately improving patient comfort and quality of life (Tick et al., 2018).
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Figure. 6: Nursing responsibilities in pain management including assessment, intervention, monitoring, and evaluation

7. Barriers to Effective Pain Management:

Despite significant advancements in pain management, multiple barriers continue to hinder its effective
implementation in medical-surgical nursing practice, ultimately leading to suboptimal patient outcomes and
compromised quality of care, as gaps in knowledge and training among healthcare professionals remain a persistent
issue that affects accurate pain assessment and appropriate intervention selection (Alotaibi et al., 2021). Limited
understanding of pain mechanisms and management strategies can result in underestimation of patient pain and
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inadequate use of both pharmacological and non-pharmacological approaches, thereby reducing the effectiveness
of care provided (Yava et al., 2018). Time constraints and heavy workloads further challenge nurses in busy
clinical environments, where competing priorities may limit the opportunity for thorough pain assessment,
documentation, and timely intervention (Kizza et al., 2019). In such settings, pain management may become
secondary to other urgent clinical tasks, leading to delays in treatment and prolonged patient discomfort (Wells et
al., 2020). Fear of opioid addiction and concerns about adverse effects represent another significant barrier, as
both healthcare providers and patients may hesitate to use opioid medications even when clinically indicated,
resulting in inadequate pain relief (Vadivelu et al., 2018). This fear is often compounded by the global opioid
crisis, which has led to stricter prescribing practices and increased caution in opioid use, sometimes at the expense
of effective pain control (Dowell et al., 2022). Cultural beliefs and attitudes toward pain also play a crucial role in
influencing how patients perceive, express, and report pain, with some individuals underreporting pain due to
cultural norms that discourage the expression of discomfort (Alhassan et al., 2020). Language barriers and
differences in communication styles can further complicate pain assessment, making it difficult for nurses to
accurately interpret patient needs and provide appropriate care (Samulowitz et al., 2018). Additionally,
misconceptions about pain and its management among patients, such as the belief that pain is an inevitable part of
illness or recovery, may prevent them from seeking timely relief and adhering to prescribed treatment plans (Gan
et al., 2017). Healthcare provider-related factors, including inadequate adherence to clinical guidelines and
variability in pain management practices, also contribute to inconsistencies in care delivery and patient outcomes
(Meissner et al., 2018). System-related barriers such as limited resources, lack of standardized protocols, and
insufficient staffing levels further impede the implementation of effective pain management strategies in
healthcare settings (Gregory et al., 2019). The absence of institutional support and continuing education
opportunities for healthcare professionals can hinder the adoption of evidence-based practices and limit the
effectiveness of pain management interventions (Lui et al., 2021). Documentation issues and lack of proper pain
assessment tools in some clinical settings may also result in incomplete or inaccurate recording of patient pain,
affecting continuity of care and treatment planning (Booker et al., 2019). Psychological factors such as anxiety,
depression, and fear experienced by patients can amplify pain perception and complicate management, requiring
a more comprehensive and multidisciplinary approach to address both physical and emotional aspects of pain
(Darnall et al., 2021). The various challenges associated with pain management are presented in Figure 7, which
categorizes barriers into patient-related, healthcare provider-related, and system-related factors, thereby providing
a structured understanding of the complexities involved in achieving effective pain control. Addressing these
barriers requires a multifaceted approach that includes ongoing education and training for healthcare professionals,
improved communication between patients and providers, and the development of standardized protocols that
support consistent and evidence-based practice (Tick et al., 2018). Enhancing patient education and promoting
awareness about pain management options can also empower individuals to actively participate in their care and
improve treatment adherence (Gan et al., 2017). Furthermore, organizational support in the form of adequate
staffing, access to resources, and implementation of quality improvement initiatives is essential for overcoming
system-level challenges and ensuring effective pain management (Gregory et al., 2019). By recognizing and
addressing these barriers, healthcare providers can improve pain management practices, enhance patient
satisfaction, and achieve better clinical outcomes in medical-surgical nursing settings (Alotaibi et al., 2021).
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Figure. 7: Barriers to effective pain management categorized into patient-related, provider-related, and system-related factors
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8. Multimodal pain management approach:

Multimodal pain management is a comprehensive approach that involves the integration of pharmacological and
non-pharmacological strategies to achieve optimal pain control and improve overall patient outcomes in medical-
surgical settings, as it targets multiple pain pathways simultaneously and provides synergistic effects that enhance
analgesic efficacy (Kehlet et al., 2018). This approach is particularly effective in managing acute postoperative
pain and chronic pain conditions, where reliance on a single modality may be insufficient to address the complex
and multidimensional nature of pain (Buvanendran et al., 2019). By combining different classes of medications
such as non-opioid analgesics, opioids, and adjuvant drugs with supportive non-pharmacological interventions,
multimodal pain management reduces the need for high doses of individual drugs and minimizes the risk of adverse
effects associated with monotherapy (Chou et al., 2016). The reduction in opioid consumption is one of the key
benefits of this approach, as it helps decrease the likelihood of opioid-related complications such as respiratory
depression, tolerance, and dependence, which are major concerns in modern clinical practice (Dowell et al., 2022).
Non-pharmacological interventions such as relaxation techniques, physical therapy, cognitive-behavioral
strategies, and complementary therapies further enhance pain relief by addressing psychological and emotional
components of pain, thereby contributing to a more holistic treatment plan (Tick et al., 2018). The integration of
these diverse therapeutic modalities allows for individualized care that is tailored to the specific needs, preferences,
and clinical conditions of each patient, ensuring a patient-centered approach that improves satisfaction and
engagement in the treatment process (Garland et al., 2020). The effectiveness of multimodal pain management is
also reflected in improved clinical outcomes, including faster recovery, reduced length of hospital stay, and
enhanced functional ability, particularly in postoperative patients (Kehlet et al., 2018). Nurses play a critical role
in implementing multimodal pain management by coordinating care, administering medications, and applying
non-pharmacological interventions while continuously assessing patient responses and adjusting treatment plans
accordingly (Gordon et al., 2020). Their involvement in patient education is equally important, as they help patients
understand the benefits of combining different pain management strategies and encourage adherence to prescribed
interventions (Botti et al., 2018). The integration of different therapeutic modalities is illustrated in Figure 8, which
presents a comprehensive model of multimodal pain management emphasizing coordinated and patient-centered
care, highlighting the interaction between pharmacological treatments, supportive therapies, and patient
engagement. Advances in medical research and technology have further supported the adoption of multimodal
approaches by providing new insights into pain mechanisms and enabling the development of more targeted and
effective interventions (Raja et al., 2020). Additionally, the use of standardized protocols and clinical guidelines
has facilitated the consistent application of multimodal pain management in healthcare settings, ensuring that
patients receive evidence-based care (Apfelbaum et al., 2018). Multimodal strategies are also associated with
improved safety profiles, as the use of lower doses of individual medications reduces the likelihood of drug-related
adverse events and enhances overall treatment tolerability (Pergolizzi et al., 2018). Furthermore, the incorporation
of patient feedback and continuous evaluation of treatment effectiveness are essential components of multimodal
pain management, allowing healthcare providers to refine interventions and achieve optimal results (Herr et al.,
2019). The collaborative nature of this approach encourages interdisciplinary teamwork among healthcare
professionals, including physicians, nurses, physiotherapists, and psychologists, thereby promoting
comprehensive and coordinated care (Manias et al., 2020).

Integrating Pharmacological & Non-Pharmacological Strategies

n% Non-opioids » Cognitive
I ) Opioids b N « Physical
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Figure. 8: Multimodal pain management model integrating pharmacological and non-pharmacological strategies
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9. Emerging trends in pain management:

Advancements in healthcare technology have significantly transformed pain management practices by introducing
innovative approaches such as telehealth, artificial intelligence-based assessment tools, and virtual reality therapy,
all of which contribute to more efficient, personalized, and patient-centered care in modern clinical settings
(Eccleston et al., 2020). Telehealth has emerged as a powerful tool in pain management by enabling remote
consultations, continuous monitoring, and timely interventions, particularly for patients with chronic pain
conditions who require long-term follow-up and support (Koonin et al., 2020). Through telehealth platforms,
healthcare providers can assess pain levels, adjust treatment plans, and provide education without requiring
patients to visit healthcare facilities, thereby improving accessibility and reducing healthcare costs (Shanthanna et
al., 2022). Artificial intelligence-based assessment tools are increasingly being utilized to enhance the accuracy
and efficiency of pain evaluation by analyzing patient-reported data, facial expressions, and physiological
indicators to provide objective insights into pain intensity and patterns (Topol et al., 2019). These technologies
support clinical decision-making by identifying trends and predicting patient responses to treatment, enabling more
precise and individualized interventions (Jiang et al., 2021). Virtual reality therapy has gained attention as an
effective non-pharmacological intervention for pain management, particularly in acute and procedural pain, by
immersing patients in interactive virtual environments that distract attention away from pain and reduce anxiety
(Mallari et al., 2019). The use of virtual reality has been shown to significantly decrease pain perception and
improve patient comfort, especially in settings such as postoperative recovery and burn care (Ahmadpour et al.,
2019). Wearable devices and mobile health applications also play a crucial role in modern pain management by
continuously tracking physiological parameters such as heart rate, activity levels, and sleep patterns, providing
valuable data that can be used to monitor pain and evaluate treatment effectiveness (Liang et al., 2020). These
technologies empower patients to actively participate in their care by enabling self-monitoring and facilitating
communication with healthcare providers, thereby improving adherence to treatment plans and overall outcomes
(Nicholas et al., 2019). In addition, digital platforms that integrate electronic health records with pain assessment
tools allow for seamless documentation and data sharing among healthcare professionals, enhancing coordination
of care and ensuring continuity across different settings (Bates et al., 2018). The use of machine learning
algorithms in pain management further enhances the ability to predict pain trajectories and optimize treatment
strategies based on individual patient characteristics and historical data (Rajkomar et al., 2019). Furthermore,
advancements in telemonitoring systems enable real-time tracking of patient symptoms and early identification of
complications, allowing for prompt intervention and prevention of worsening pain conditions (Kitsiou et al., 2017).
These technological innovations not only improve clinical efficiency but also enhance patient engagement by
providing interactive and user-friendly tools that encourage active involvement in pain management (Bashshur et
al., 2020). Nurses play a vital role in integrating these technologies into clinical practice by using digital tools for
assessment, educating patients on their use, and interpreting data to inform care decisions (Gordon et al., 2020).
Despite the numerous benefits, challenges such as limited access to technology, lack of digital literacy, and
concerns regarding data privacy and security must be addressed to ensure equitable and effective implementation
(Kruse et al., 2018). Ongoing research and development in healthcare technology continue to expand the
possibilities for pain management, with emerging innovations such as augmented reality, smart sensors, and
personalized digital therapeutics offering promising avenues for future practice (Riva et al., 2021).

10. Conclusion:

Pain management in medical-surgical nursing requires a holistic and patient-centered approach that integrates both
pharmacological and non-pharmacological techniques to address the complex and multidimensional nature of pain.
Effective pain control is not limited to medication administration but involves a comprehensive understanding of
the patient’s physical condition, emotional state, and social context. Nurses play a crucial role in this process by
conducting thorough assessments, identifying the type and intensity of pain, and implementing individualized care
plans that combine appropriate interventions. Their continuous presence at the bedside allows for timely
monitoring, evaluation of treatment effectiveness, and prompt modification of strategies to achieve optimal
outcomes. In addition to administering analgesics safely, nurses utilize non-pharmacological methods such as
relaxation techniques, positioning, and patient education to enhance comfort and reduce reliance on medications.
The integration of multimodal approaches ensures better pain relief while minimizing adverse effects and
improving overall patient satisfaction. Furthermore, advancements in healthcare technologies, including digital
monitoring tools and telehealth, are supporting more precise and efficient pain management practices. By adopting
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evidence-based strategies and maintaining a compassionate, patient-centered focus, nurses significantly contribute
to improved recovery, reduced complications, and enhanced quality of life for patients in medical-surgical settings.
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