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ABSTRACT 

Approximately two-thirds of the population will suffer from cervicalgia, or neck pain, at some time in their life. 

We defined neck pain in this research as any discomfort felt between the shoulders as either a primary or 

secondary sign of an underlying illness or ailment. In this regard, it may be a factor in a wide range of 

conditions, including headaches, temporomandibular joint problem, sprains/strains, tumors/masses, fractures, a 

number of viral disorders, inflammatory arthropathies, and fibromyalgia. Evaluation of patients with neck 

discomfort using both objective and self-report instruments. Predictions of clinically significant improvement in 

NP, AP, and disability at 3 months were made using three distinct multivariable logistic regression models. 

Using data from a prospective registry, we can calculate the likelihood that a specific patient with NP will show 

a clinically meaningful improvement. 

KEYWORDS: Neck pain; Assessment; Pain measurements; Patient outcome assessment; Treatment outcome. 

INTRODUCTION 

At 10.4-21.3% annually, neck discomfort is among the most frequently reported complaints seen by primary 

care physicians. It's the fourth most common reason people can't work. As we age, degenerative changes in our 

facet joints and the collapse of our intervertebral disks contribute to an increase in the occurrence of neck 

discomfort. As few as one in five persons who have neck discomfort actually seek professional help. Fractures, 

spinal cord and nerve injuries, neoplastic illnesses, infections, and inflammatory ailments are only some of the 

more serious possibilities in the differential diagnosis. Recognizing when neck discomfort indicates a 

potentially dangerous problem and making an accurate diagnosis based on the patient's history, physical 

examination, and proper tests is essential for family doctors. 

Although the discomfort is experienced in the neck, it might have many different spinal origins. Muscular 

tension in the upper back and neck may cause neck discomfort, as can the compression of nerves in the cervical 

spine. Disruption of the neck's joints, like that of the upper back, causes discomfort. 

Neck discomfort originates in the muscles and joints of the upper back and lower neck, which bear the weight 

of the head. The majority of neck and head motion is enabled by the first three cervical vertebrae. The lower 

neck joints and upper back joints work together to provide a stable platform for the head. Muscles in the neck 

become painfully contracted if this support system is compromised. 

As of the year 2010, around 5% of the worldwide population had neck discomfort. 

The root of the problem must be determined before treating neck discomfort. Many cases of neck discomfort 

respond well to noninvasive therapies. Application of heat or cold is suggested to ease discomfort. Medication, 

instruction in body mechanics, ergonomic changes, and physical therapy are among other prominent therapies. 

Patient education is sometimes a part of treatment plans; however, the available data suggests it is ineffective. 
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Acetaminophen or nonsteroidal anti-inflammatory drugs (NSAIDs) are common analgesics used for pain. 

Unfortunately, a 2017 study concluded that neither paracetamol nor NSAIDs are very helpful. 

In addition, you may be prescribed muscle relaxants. On the other hand, cyclobenzaprine, a common muscle 

relaxant, was shown to be ineffective in a single trial for the treatment of acute cervical strain (as opposed to 

neck pain from other etiologies or chronic neck pain) 

The majority of cases involving neck discomfort due to mechanical factors do not need surgical intervention. A 

surgical procedure may be required if the source of the neck discomfort is determined to be malignancy, 

instability, or another illness. Unless there is spinal cord compression or the patient's symptoms persist for 

months after non-invasive treatments like physical therapy, surgery is often not recommended for "pinched 
nerves" or ruptured discs. 

LITERATURE AND REVIEW 

Ana Royuela et al (2013) A reliable prediction of the likelihood that a certain patient will improve following a 

given therapy is helpful in the context of shared decision making. The goal of this study is to construct models 

that predict the improvement of spinal pain, referred pain, and disability in individuals with subacute or chronic 

neck or low back pain following conservative therapy. Prospective registry data analysis as part of standard 

procedure. All patients who have been released from the Spanish National Health Service (SNHS) after 

undergoing conservative therapy (n=8,778). Pre- and post-conservative therapy evaluations of spinal pain, 

referred pain, and disability were conducted using established measures. When the scores for spinal pain, 

referred pain, and disability decreased by more than the minimum clinically meaningful improvement, we said 

that the patient had improved. Using multivariate logistic regression, we constructed a prediction model for 

each outcome that included in demographic, clinical, and occupational factors. Multiple imputation was used to 

fill in the gaps in the missing data. Each model was tested for discrimination and calibration. Nomograms were 

created, and bootstrap was used to verify the models. Baseline ratings for pain and disability, pain duration, 

having received X-ray, having undergone spine surgery, and obtaining financial support for neck or low back 

pain all demonstrated predictive validity across the three models. The level of discrimination between the three 

models was low to medium, and the calibration was satisfactory. Models that predict the likelihood of 

improvement for each individual patient receiving a certain therapy may be developed using data collected in a 

routinely used registry. Spreading this method to additional therapies may facilitate group consensus. 

Shirin Modarresi et al (2021) The goals of this review were to examine the reliability and validity of the 

Numeric Pain Rating Scale (NPRS) and the Visual Analog Scale (VAS) as patient-reported outcome measures 

in studies of neck pain, and to synthesize the data from these studies. Expenditures and Resources: We searched 

the CINAHL, Embase, PsychInfo, and MedLine databases for studies that compared the NPRS and the VAS for 

their psychometric qualities in populations with at least half of the individuals experiencing neck discomfort. 

Recommendations were arrived at by synthesizing the quality and consistency of the results. To sum up the 

findings, 46 papers were accepted for publication. From 7 hours to 4 weeks, syntheses showed acceptable to 

outstanding test-retest reliability (intraclass correlation value 0.58 to 0.93). It was observed that there was 

moderate evidence of a clinically relevant difference of 1.5 to 2.5 points, with a minimum detectable shift of 2.6 

to 4.1 points. Evidence of a moderate correlation between the NPRS/VAS and the Neck Disability Index 

(r=0.48–0.54). Research on various patient-reported outcomes found that physical functioning was more 

strongly associated than emotional health. Few studies have examined how well these metrics really represent 

patients' most valued outcomes. We conclude that the NPRS and VAS ratings are implementable, provide 

credible scores, and correlate with multi-item patient-reported outcome measures. Further refining is needed 

with regards to the responsiveness (meaningful change) of the scales and the interpretation of change scores. 

When used in conjunction with more extensive multi-item patient-reported outcome measures, the NPRS may 

prove to be a valuable single-item evaluation for the investigation and treatment of neck pain. 

Pernille Irgens et al (2021) Background Common pain trajectories have been identified by recent research 

using data-driven methods. Whether or not these trajectory patterns are stable over time and whether or not a 

shorter measurement interval will give reliable trajectories remain open questions. Methods We included 1,124 

chiropractic patients who presented with nonspecific neck discomfort. Patients' pain severity and frequency as 

measured by weekly SMS were used to place them into one of three pre-defined trajectory patterns (Persistent, 

Episodic, and Recovery) during the course of the next year. We analyzed the transitions between patterns and 

compared patients with constant and changing patterns based on demographics and clinical indicators. Based on 
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these findings, 785 patients (or 70%) followed the same trend between the first and fourth quarters. More often 

than patients in the other patterns, those with an Episodic pattern in the first quarter switched to one of the other 

patterns. Lower levels of function and worse performance on psychosocial measures were linked to a persistent 

pattern. From the first to the last quarter, the percentage of patients with a Persistent pattern dropped from 75% 

to 63%, while the percentage of patients with a Recovery pattern rose from 4% to 15%. Episodic patients have 

remained a consistent 21–24% of all patients. Conclusions The Persistent pattern was discovered to be very 

stable, whereas the Episodic pattern was shown to be more susceptible to change. Most changes occurred 

between closely spaced patterns in terms of pain variability. Inconsistency in pattern distribution when 

compared to earlier research indicates that the length of measurement intervals influences categorization 
outcomes. 

Bernard Liew et al (2022) Purpose When it comes to the therapeutic therapy of neck pain issues, prognostic 

models play a significant role. Although several studies have focused on constructing prognostic models for 

people with neck pain, no research has directly compared the efficacy of recent machine learning (ML) 

approaches to more conventional regression techniques. Methods Three thousand and one people with neck 

discomfort were included in the study. At the 3-month follow-up, we looked at three discrete outcomes: neck 

pain reduction, arm pain reduction, and disability reduction. Five quantitative and 21 qualitative factors were 

used as predictors. Seven distinct modeling approaches were used (logistic regression, least absolute shrinkage 

and selection operator [LASSO], gradient boosting [Xgboost], K nearest neighbours [KNN], support vector 

machine [SVM], random forest [RF], and artificial neural networks [ANN]). Area under the validation set 

receiver operator curve (AUC) was the major metric used to evaluate the effectiveness of the model. Results 

Arm discomfort (AUC = 0.765), neck pain (AUC = 0.726), and disability (AUC = 0.703) were all best predicted 

by the ML algorithm Xgboost. When comparing the highest performing machine learning algorithms to the gold 

standard of stepwise logistic regression, the increase in classification AUC was 0.081 for predicting arm pain, 

0.103 for predicting neck pain, and 0.077 for predicting disability. Conclusion Greater nonlinearity between 

baseline predictors and clinical outcome may account for the increase in prediction performance shown in the 

current research when comparing ML and logistic regression approaches. Factors such as sample size, variable 

type, and illness under study may affect whether or not machine learning is useful in prognostic modeling. 

Andrzej Mastalerz et al (2022): Military pilots often complain of neck and back problems. For this reason, the 

following questions must be answered: Which area of the back (the neck or the lumbar spine) is more likely to 

experience discomfort from high G-force among military pilots, and what kinds of interventions do pilots utilize 

to counteract this pain? In order to get the answers to these questions, a search was conducted in the literature 

using the databases MEDLINE, PubMed, and Embase. When comparing fighter pilots and transport pilots, a 

meta-analysis of eleven studies found a pooled OR = 1.69 (95% CI 1.25 to 2.29, I2 = 32%, p-value = 0.21). 

This finding is in line with the majority of the published data. Fight pilots and transport pilots were shown to 

have similar rates of lumbar spine (lower back) discomfort in a meta-analysis (OR = 1, 95% CI = 0.83 to 1.19, 

I2 = 0%, p = 0.96). According to a meta-analysis, the cervical spine is the more painful of the two spinal 

segments among tactical fighter pilots. Individual lumbar and cervical supports, in addition to exercise to 

increase back muscular strength, are all important for reducing the risk of lumbar and cervical injuries. 

METHODOLOGY 

We defined neck pain in this research as any discomfort felt between the shoulders as either a primary or 

secondary sign of an underlying illness or ailment. In this regard, it may be a factor in a wide range of 

conditions, including headaches, temporomandibular joint problem, sprains/strains, tumors/masses, fractures, a 

number of viral disorders, inflammatory arthropathies, and fibromyalgia. 

Predictions of clinically significant improvement in NP, AP, and disability at 3 months were made using three 

distinct multivariable logistic regression models. 

Patient-reported pain ratings on a 4- or 5-point scale are used in the simple descriptive scale (SDS), often 

known as the verbal pain report. This pain scale seems to have limitations due to its inability to identify subtle 

variations in pain. 

On the numeric rating scale (NRS), a score of 0 indicates no pain and a score of 10 indicates terrible pain. 

Sternbach modified the NRS such that it now ranges from 0 to 100, and patients are asked to rate their present 

or typical level of pain out of 100. 
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The McGill Pain Questionnaire (MPQ), and particularly its short version, is one of the most widely used pain 

measures that relies on word lists and has been accepted for many clinical investigations (SF-MPQ). However, 

the SF-MPQ, which incorporates the VAS, also assesses pain quality, while the VAS alone evaluates just pain 

intensity. 

Many studies have looked at the topic of dependability, mostly focusing on the VAS and the MPQ. Most studies 

show that dependability shifts depending on which populations are studied. When measuring pain severity is the 

major concern, the shortened version has also been shown to be reliable and valid. The MPQ has been shown 

effective in several different language variants, which is a huge plus (Table 1). 

Table 1 Self-report measures of pain characteristics that may be used in neck pain 

Measure Style Psychometric status Utility 

    

SDS (verbal pain 

report) 4- to 5-point scale describes Lack of sensitivity in detecting 

Measures pain intensity. 

Simple 

 current pain intensity small changes  

VAS 10-cm line oriented vertically Good reliability and validity; Measures pain intensity. 

 or horizontally 

criterion standard. Continuous 

score Easy to use 

NRS Verbal or written scale from 

More sensitive than SDS but 

less Measures pain intensity 

 0 to 10 or 0 to 100. Describes sensitive than VAS in detecting  

 pain intensity as a percentage small changes  

 of 100   

MPQ. Also has short 

20 Sets of adjectives to select 

one Well-established reliability Measures quality of pain; 

form (SF-MPQ)45 

in each relevant category. 

Short and validity. 3 dimensions: affective, 

 form has 15-item adjective Validated in many languages. evaluative, and sensory. 

 checklist and includes VAS  Includes also pain 

 and SDS for pain intensity  intensity measures 

    

 

Pain questionnaires 

The Extended Aberdeen Spine Pain Scale (ASPS), Bournemouth Questionnaire (BQ), Cervical Spine Outcomes 

Questionnaire (CSOQ), Current Perceived Health 42 Profile (CPH42), NDI,42, Northwick Park Neck Pain 

Questionnaire (NPQ), Problem Elicitation Technique (PET), and Whiplash Disability Questionnaire (WDQ) are 

all examples of pain assessment questionnaires (Table 2). 

Patients with upper and neck back pain may now use the Aberdeen Back Pain Scale, which evaluates pain 

behavior throughout a range of activities and at rest. Researchers believe their instrument has high levels of 

validity and responsiveness. The modified BQ is reliable, valid, and sensitive to clinically meaningful change in 

individuals with nonspecific neck pain, and it encompasses the key aspects of the biopsychosocial model of 

pain. 

Self-assessment of functional performance 

Functional performance in patients with neck pain can be assessed using a variety of questionnaires, such as the 

CSOQ, Copenhagen Neck Functional Disability Scale (CNFDS), CPH42, Global Assessment of Neck Pain, 

NDI, Neck Pain and Disability Scale, NPQ, Patient-Specific Functional Scale (PSFS) (neck), PET, WDQ, Short 

Core Neck Pain Questionnaire, and the National Health and Nutrition Examination Surveys NHANES-ADL 

Scale (neck) (Table 2). 

the NDI, CNFDS, and NPQ are all identical in structure and psychometric qualities, only the NDI has been 

revalidated in a wide variety of research groups and language versions. Many additional surveys have 
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referenced the NDI, a neck-specific questionnaire, as their gold standard. The PET and PSFS have the drawback 

of being unusable in research due to the fact that without content uniformity, the scale is distinct for each 

patient, making comparisons between them difficult. 

Table 2 Self-assessment questionnaires used for patients with neck pain 

Questionnaire Constructs measured Psychometric status 

    

ASPS (extended) Pain behavior during activities and rest 

Extended to fit to neck 

pain. Reliable, 

BQ (modified) 

 valid, and responsive 

Covers all dimensions of the 

Reliable, valid, and 

responsive in 

CNFDS 

biopsychosocial model of pain nonspecific neck pain 

Function/disability; 15 questions of Similar to NDI 

Global Assessment of Neck Pain 

normal daily activities   

Function/disability; 5 categories from 

Correlates well with 

CNFDS 

 “free of neck trouble” to totally disabled   

Neck Pain and Disability Scale 

by neck trouble   

Function/disability 

Scores strongly correlated 

with NDI; 

NDI 

 

r = 0.86. Good content 

validity 

Pain; function/disability; 10 sections 

Criterion standard 

revalidated in 

NPQ 

 different study populations 

Pain; function/disability; 10 parameters Similar to NDI 

CSOQ Pain; function/disability; psychosocial 

High reliability, good 

validity, and 

PSFS (neck) 

status; health care utilization responsiveness to change 

Function/disability 

Very sensitive to functional 

changes 

PET 

 in individual patients 

Pain; function/disability; psychosocial Cannot be used in research; 

WDQ 

status 

no standardization of 

content (like PSFS) 

Pain; function/disability; psychosocial 

Whiplash specific; ICC = 

0.96 

Short Core Neck Pain Questionnaire 

status   

Function/disability 

Good reliability and 

validity in 

NHANES-ADL (neck) 

 mechanical neck pain 

Function/disability; physical, social, 

Good reliability and 

validity in cervical 

CPH42 

emotional; 16 items of ADLs pain 

Pain; function/disability; psychosocial 

ICC = 0.91, a = 0.90. 

Sensitive to changes 

 status in severity over time 

Fear-Avoidance Beliefs Questionnaire Psychosocial status: how physical activity 

Modified for neck patients. 

ICC = 0.81, 

(neck) and work affect pain, 16 statements 

a = 0.90. Good construct 

validity, 

SF-36 Item Health Survey 

 medium responsiveness 

Health-related quality of life physical 

Measures general health 

status; widely used 

 and mental components   
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Predicting the evolution of neck pain episodes in routine clinical practice 

The factors that, at baseline, predicted a clinically relevant improvement in NP 3 months later, according to the 

multivariable logistic regression model, are listed in order of highest to lowest frequency in bootstrapping 

validation (Table 3): having been treated with neuro-reflex therapy, pain being acute (vs. chronic), arm pain 

being less severe, working (vs. "receiving compensation assistance for NP" or "non-worker"), not showing signs 

of disc degeneration on imaging, suffering from " 

Treatment with neuroreflexo therapy, more severe arm pain, acute (vs. chronic) pain, negative imaging for disc 

degeneration, less severe neck pain, and "non-specific" pain (vs. pain caused by spinal stenosis or disc 

herniation/protrusion) all predicted a clinically meaningful improvement in AP 3 months later. 

Predictors of clinically meaningful disability improvement Arm pain was less severe, neuro-reflexo therapy was 

used, the patient was employed (as opposed to "getting financial compensation for NP" or "non worker"), the 

patient's baseline impairment was greater, imaging revealed no evidence of facet joint degeneration, and the 

patient's pain was acute (vs. chronic) 

Table 3 Predictive models for improvement 

Predictive model for the improvement of neck pain 

 

Variables Odds ratio p 

Frequency in bootstrapping 

validation (100) 

 (I.C. 95%)   

Being treated with neuro-reflexotherapy 9.90 (6.81; 14.38) < 0.001 100 

Pain being chronic (≥ 90 days) 0.53 (0.41; 0.70) < 0.001 98 

Baseline intensity of arm pain (VAS) 0.93 (0.90; 0.97) < 0.001 95 

Employment status (ref. working)     

Non worker 0.87 (0.69; 1.10) 0.259 94 

Receiving financial compensation for 

neck pain 0.48 (0.33; 0.69) < 0.001 94 

Signs of disc degeneration on imaging 0.77 (0.62; 0.95) 0.017 68 

Clinical diagnosis (ref. nonspecific pain)     

Spinal stenosis 0.78 (0.39; 1.56) 0.482 63 

Disc herniation/protusion 0.63 (0.49; 0.81) < 0.001 63 

Female 0.77 (0.61; 0.97) 0.030 59 

Baseline intensity of neck pain (VAS)d 1.06 (1.00; 1.13) 0.041 38 

Constant 0.84 (0.60; 1.18) 0.325 – 

b. Predictive model for the improvement of pain referred 

down into the arm   

Variables Odds ratio p 

Frequency in bootstrapping 

validation (100) 

 (I.C. 95%)   

Being treated with neuro-reflexotherapy 16.96 (10.90; 26.37) < 0.001 100 

Baseline intensity of arm pain (VAS) 1.17 (1.10; 1.24) < 0.001 96 

Pain being chronic (≥ 90 days) 0.57 (0.43; 0.75) < 0.001 84 

Signs of disc degeneration on imaging 0.68 (0.54; 0.85) 0.001 83 

Baseline intensity of neck pain (VAS) 0.91 (0.85; 0.98) 0.010 73 

Clinical diagnosis (ref. nonspecific pain)     

Spinal stenosis 0.57 (0.52; 0.86) 0.088 56 

Disc herniation/protrusion 0.67 (0.52; 0.86) 0.002 56 

Constant 0.31 (0.19; 1.24) < 0.001 – 

c. Predictive model for the improvement 

for disability     

Variables Odds ratio P 

Frequency in bootstrapping 

validation (100) 

 (I.C. 95%)   

Baseline intensity of arm pain (VAS) 0.89 (0.85; 0.93) < 0.001 99 

Being treated with neuro-reflexo therapy 2.92 (1.90; 4.49) < 0.001 97 
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Employment status (ref. working)     

Non worker 0.69 (0.49; 0.97) 0.031 90 

Receiving financial compensation for 

neck pain 0.45 (0.28; 0.73) 0.001 90 

Baseline disability (NDI) 1.02 (1.01; 1.02) 0.002 84 

Signs of facet joint degeneration on 

imaging 0.60 (0.39; 0.93) 0.023 73 

Pain being chronic (≥ 90 days) 0.65 (0.46; 0.91) 0.012 56 

Constant 0.89 (0.59; 1.34) 0.589 – 

 

This registry's data enables the creation of credible prediction models for estimating the probability of recovery, 

taking into account patient characteristics and treatment choices, and the creation of nomograms to assist the 

application of these models in everyday practice. 

CONCLUSION 

As of 2010, around 4.9% of the world's population had neck discomfort at some point. This condition affects 

5.7% of women and 3.9% of males. Unlike low back discomfort, it occurs less often. Patients with neck pain are 

increasingly being diagnosed with and treated according to the biopsychosocial model, which recognizes the 

complex nature of persistent neck pain. Research and clinical settings make extensive use of outcome measures 

assessing patients with neck pain for a variety of purposes, including establishing baselines, evaluating the 

efficacy of an intervention, assisting in goal formulation, and motivating patients to review therapy. Baseline 

ratings for neck pain, arm pain, and disability, whether the pain is acute or chronic, and if it is "nonspecific" 

may all be used to calculate the likelihood that a patient with neck pain would have improvements in these areas 

within three months. 
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