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Abstract 
Cervical radiculopathy is a common condition among older adults, frequently resulting in pain, 
reduced cervical mobility, and functional limitations. Despite the increasing prevalence of this 
condition in the aging population, there is limited evidence supporting the role of clinical education in 
the conservative management of cervical radiculopathy in this demographic. A case of 63-year-old 
bank employee presented with a 2-month history of neck pain radiating to the left upper limb. Clinical 
examination revealed a positive Spurling’s test, suggestive of cervical nerve root involvement. 
Cervical spine    radiograph showed degenerative changes. The patient also reported moderate 
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functional limitation, scoring 60 out of 100 on a Patient-Specific Functional Scale. The patient 
underwent a six-week physiotherapy program, complemented by a clinical education intervention that 
employed collaborative reasoning and the teaching-as-reasoning approach to clinical decision-making. 
Outcomes demonstrated complete resolution of pain on Numeric Pain Rating Scale, and a reduction 
in disability, reflected by a score of 0/50 on the Neck Disability Index.  Additionally, the patient 
achieved full (100%) neck extension and a perfect score on Patient-Specific Functional Scale. 
Teaching clinical decision-making to patients using collaborative reasoning and teaching-as-
reasoning approaches enhances the effectiveness of multimodal physiotherapy interventions in 
managing cervical radiculopathy in older adults. 
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INTRODUCTION 
Clinical decision-making (CDM) represents a foundational competency in physiotherapy, 
particularly within the older adults’ population (Adams, Jones, Lefmann & Sheppard, 2015), 
who frequently present with multimorbidity, frailty, and degenerative conditions that pose 
significant challenges for maintaining their functional independence and quality of life 
(Kassim, Awotidebe, Akindele & Oyeyemi, 2024). Among these conditions, cervical 
radiculopathy is particularly a concern. It is characterized by nerve root irritation or 
compression, typically due to age-related degenerative changes in cervical spine (Tucker, 
2020).  
 
This condition often leads to neck and upper limb pain, neurological deficit, and a reduction 
in functional capacity, making everyday activities difficult and potentially impacting on the 
older adult’s autonomy and wellbeing (Hagan, & Anderson, 2022). Diagnosing cervical 
radiculopathy in older adults is often complicated by comorbidities such as osteoporosis, 
arthritis, and cardiovascular diseases, which can mask or mimic neurological symptoms 
(Verhagen, Brown, Hancock & Anderson, 2023).  
 
These complexities underscore the importance of structured clinical-decision making in 
practice. For learners and early-career clinicians, applying diagnostic tools such as 
Spurling’s test, Bakody’s test, and upper limb tension provides a practical framework for 
developing clinical decision-making (Redebrandt, Brandt, Hawran, & Bendix, 2022). 
Therefore, learners can begin to navigate the nuances of differential diagnosis, prioritize 
interventions and formulate individualize plan of care through a systematic interpretation of 
clinical findings by through CDM. This model, particularly when managing older adults 
with cervical radiculopathy, is recognized as a multi-factorial process involving the 
integration of contextual, cognitive, psychomotor, and affective domains (Bhat, 2025). 
 
The route is inherently collaborative, requiring active engagement between clinician and 
patient and is best guided by a biopsychosocial approach (Engel, 1977). Such an approach 
ensures a comprehensive patient-centered care by addressing not only the physical 
impairments but also the psychological and social factors influencing recovery (Conradie, 
Bester, & Crous, 2005). Research has increasingly highlighted the importance of adopting a 
biopsychosocial approach in managing cervical radiculopathy in older adults, as it ensures 
more comprehensive and holistic care (Linton & Shaw, 2011). 
 
However, despite the growing body of evidence, physiotherapy education continues to 
prioritize a predominantly biomedical model, with insufficient emphasis on developing 
students’ CDM skills. This educational gap limits students’ ability to make nuanced clinical 
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judgments and to deliver   individualized care for older adults with diverse and fluctuating 
needs. To address this, the present study employed a case study design to explore the 
teaching of clinical decision-making using a case involving older adult with cervical 
radiculopathy, and to evaluate the lessons learned through this educational intervention.  
 
Case Presentation 
Mr. A is a 63-year-old male employed as a contract staff member at a bank. His role involves 
prolong computer use, occupying more than 70% of his working hours. He presented with 
2- month history of insidious neck pain radiating to the left arm pain that remained 
persistent and unchanged in intensity. Initial management with non-steroidal anti-
inflammatory drugs (NSAIDs) provided minimal relief.  Following symptoms relapse after 
two weeks; he was referred to physiotherapy for further evaluation and management. 
Consent was sought from the patient prior to the physical examination and diagnostic 
processes.   
 
Physical Examination 
The neurological examination revealed positive Spurling’s test, Bakodys’ test and upper 
limb tension test on the left side, indicating possible cervical nerve root irritation or 
compression. Postural assessment showed increase thoracic kyphosis, forward head posture, 
and poor unsupported sitting posture, suggesting musculoskeletal imbalances likely 
contributing to the patient’s symptoms. Additionally, there was an approximate 50% 
reduction in cervical extension range of motion, further supporting the presence of spine 
dysfunction. 
 
Functional Assessment 
The patient reported severe neck pain with Numeric Pain Rating Scale (NPRS) score of 8/10. 
Gross muscles testing of the upper limb resealed a grade of 2/5 using Oxford Muscles 
Grading Scale (OMGS), suggestive of significant muscles weakness consistent with cervical 
radiculopathy. The patient demonstrated a score of 60/100 on Patient-Specific Functional 
Scale (PSFS), indicating moderate functional limitations, particularly in performing job-
related or home-office activities with efficiency and consistency. Additionally, the patient 
scored 15/50 on the Neck Disability Index (NDI), indicating moderate functional 
impairment and limitations in performing daily activities.   
 
Imaging Finding 
The clinical and radiological findings are consistent with cervical radiculopathy, likely 
resulting from degenerative changes and foramina stenosis, exacerbated by prolong static 
posture and poor ergonomic habit at work. 
 
Patient- Informed Physiotherapy Intervention 
The intervention integrated two structured CDM models comprising of collaborative 
reasoning model and teaching-as-reasoning model. The collaborative reasoning approach 
emphasized patient-clinician dialogue, shared understanding of clinical condition, and 
mutual agreement on treatment goals. The patient was invited to participate in discussion 
regarding his symptoms, functional limitations, and treatment preferences. His insights 
were incorporated into the decision-making process ensuring that care was patient-centered 
and responsive to individual needs.  
 
Simultaneously, the teaching-as-reasoning model was used to guide patient education. The 
clinician structured explanations to mirror clinical reasoning steps by the patient was 
offered. It began with symptoms interpretation, followed by hypothesis generation 
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regarding the nature and source of the condition, and concluded with logical explanation of 
each therapeutic intervention. Visual aids, physical demonstrations, and simplified 
anatomical explanations were used to enhance the patient understanding and the rationale 
behind treatment choices. 
 
The patient underwent a 6-week physiotherapy program that included interferential therapy 
for pain relief, cervical traction for decompression, dynamic neck stabilization exercise and 
weighted shoulder circle exercises to improve postural alignment, muscles strength and 
functional ability. Each session lasted approximately 45 minutes and was conducted three 
times per week. A home exercise program was also prescribed and monitored weekly for 
adherence.  Data were collected to evaluate changes in pain intensity, muscular strength, 
and cervical range of motion, and functional ability at baseline, and after 3 and 6 weeks of 
intervention respectively.   
  
The integration of collaborative reasoning and teaching-as-reasoning guided both the CDM 
and patient education throughout the treatment period. The use of teaching-as-reasoning 
model facilitated transparent communication of clinical reasoning, which enhanced the 
patient’s comprehension of symptoms progression and treatment goals. Concurrently, the 
collaborative reasoning model fostered shared decision-making, encouraging patient 
participation in setting realistic goals and tailoring exercises according to his preferences 
and functional limitations. Outcome measures including Numeric Pain Rating Scale (NPRS), 
Oxford Muscles Grading Scale (OMGS), neck disability index, and Patient-Specific 
Functional Scale (PSFS) were used to objectively quantify clinical improvements, while 
qualitative data captured patient engagement and perception of care.   
 
RESULTS 
The results showed that, after six weeks of intervention, the patient showed a improvement, 
pain reduced from 8/10 to 0/10 (NPRS), muscles strength increased from 2/5 to 5/5 
(OMGS), NDIS score dropped from 15/50 to 0/50, functional disability (PSFS) improved 
from 60/100 to 100/100, and range of motion returned to 100% as shown in Table 1 below. 
 
Table 1: Patient’s Clinical Outcome           

Clinical Outcome NPRS OMGS NDIS PSFS ROM 

Baseline 
At 3 weeks 
At 6 weeks 

8/10 
3/10 
0/10 

2/5 
4/5 
5/5 

15/50 
5/50 
0/50 

60/100 
80/100 
100/100 

50% 
75% 
100% 

Key: NPRS = Numeric Pain Rating Scale, OMGS = Oxford Muscles Grading Scale, NDIS = Neck Disability Index 
Score, PSFS = Patient-Specific Functional Scale, ROM = Range of Motion.  

 
Results revealed that, patient understanding, satisfaction, and knowledge of their condition 
support collaborative reasoning. Shared decision-making and personal relevance encourage 
the patient participation in teaching-as reasoning as shown in Table 2 below.    
 
Table 2: Patient’s reported Experience at the End of Care 

Patient’ Domain   Collaborative reasoning Model Teaching-as-reasoning Model 

Understanding  
Perception 
Engagement 
Communication  
Shared decision  
Personal relevance 
Customization  

Strong  
Positive  
Satisfactory 
Effective 
Strong 
Strong 
Satisfactory  

Positive 
Positive  
Positive  
Positive  
Active 
Active 
Positive  
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Trust  
Emotional response 
Satisfaction with care 

Positive  
Strong  
Strong       

Positive 
Positive  
Positive    

 
DISCUSSION 
The findings of this study demonstrate that the intervention applied was highly effective in 
reducing pain, improving cervical range of motion, and decreasing disability in older adult 
with cervical radiculopathy. Additionally, results revealed that patient understanding, 
satisfaction, and knowledge of their condition played a crucial role in supporting 
collaborative clinical reasoning. These combined outcomes suggested that both clinical and 
educational components of care contributed to the observed improvement.  
 
Clinically, significant improvements were observed across all primary outcome measures. 
Pain, as measured by Numeric Pain Rating Scale (NPRS), reduced from 8/10 to 0/10. This 
change exceeds the minimum clinically important difference (MCID) of 2.2 points of 
individuals with cervical spine disorders (Cleland, Fritz, Whitman, Palmer, & Childs, 2008). 
indicating a meaningful reduction in symptoms severity. Disability assessed using Neck 
Disability Index Score (NDIS), improved from 15/50 to 0/50. Given that the MCID for the 
NDIS is 8.5 points and minimal detectable change (MDC) is 13.4 points reduction represents 
a substantial and clinically relevant recovery of function.  
 
Functionality, was further captured by Patient-Specific Functional Scale (PSFS), which 
improved from 60/100 to 100/100 a 150% increase. The PSFS is especially useful in assessing 
functional goals relevant to the individual, and a change exceeding 2.0 is considered 
clinically important (Straford, Gill, Westaway, & Binkley, 1995). Cervical extension 
improved by 100%, suggesting full restoration of range in this motion, which is often 
restricted in cervical radiculopathy due to neural or mechanical compression (Wainner et al. 
2003). Beyond clinical metrics, this study highlights the impact of patient-centered care 
strategies on engagement and outcomes. 
 
Specifically, patient understanding and satisfaction with care were found to enhance 
collaborative reasoning between clinician and patient. Shared decision-making and efforts to 
make clinical explanation personally relevant supported the patient active role in teaching-
as-reasoning processes. These pedagogical approaches where clinicians explain clinical 
decision transparently and iteratively increase patient’s trust, and adherence to the 
treatment plan.  Similar findings have been reported in patient education literature, where 
informed, collaborative dialogue is associated with improved motivation, treatment 
compliance, and satisfaction (Elwyn et al. 2012).  
 
This integration of clinical effectiveness with shared understanding reflects a broader trend 
in musculoskeletal care toward personalized rehabilitation. When patients are invited to co-
create goals and strategies based on both evidence and live experience, they are more likely 
to report improved outcome (Mathieson et al. 2019). In this study, the consistent alignment 
between patient-identified goals (PSFS), functional recovery, and satisfaction reinforces the 
importance of therapeutic alliance and reasoning transparency. The magnitude of 
improvements in this study not only aligns with but exceeds those reported in comparative 
interventions. 
 
For instance, a randomized controlled trial (Young, Michener, Cleland, & Whitman, 2009) 

found a mean NDI reduction of 14 points, compared to 15 points in the present study.  
Moreover, previous studies have demonstrated that multimodal approaches combining 
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manual therapy, exercise, and patient education are more effective than unimodal 
treatments in managing cervical radiculopathy (Thoomes, de  Zoete, Koes, Huisstede, & 
Scholten-Peeters, 2021) (Boyles, Toy, Mellon, Heyes, & Hammer, 2011). However, some 
limitations must be acknowledged. The absence of a case series and short-term follow-up 
period limit the generalizability of these findings. While the positive clinical and educational 
outcomes are promising, further research is needed with larger, more diverse cohorts and 
longer follow-up duration to assess the sustainability of these results. 
 
CONCLUSIONS 
In conclusion, the intervention used in this study led to clinically significant reductions in 
pain and disability in older adults with cervical radiculopathy. It restored function and 
cervical mobility in older adults with cervical radiculopathy. Equally important, the findings 
underscore the role of patient education, shared decision-making, and collaborative 
reasoning in supporting successful outcomes. These results reinforce the value of holistic, 
patient-centered approach to managing complex musculoskeletal conditions in older adults. 
 
RECOMMENDATIONS 
From the outcomes of this study, it is recommended that: 
1. Clinicians should use clinical decision approach for effective management of pain and 

disability in older adult with cervical radiculopathy. 
2. Clinicians should incorporate informed-shared decision-approach in prescribing home 

programs while targeting functions and mobility recovery in patients with cervical 
radiculopathy. 

3. Physiotherapy students should be taught the principle of education and collaborative 
reasoning as a new multi-dimensional patient management strategy. 

4. Management of musculoskeletal condition in older adults should be directed towards 
individualized assessment and patient centered. 
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