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Longitudinal observational Study

ABSTRACT

Background and objectives: To longitudinally investigate the relationships between neck/arm disability and 
psychosocial factors in individuals with chronic nonspecific neck pain (NSNP) at baseline, one month, and six 
months after a standardized physiotherapy intervention. A secondary aim was to compare psychosocial factors of 
individuals with chronic NSNP to healthy controls at baseline.
Methods: A total of sixty-eight individuals with chronic NSNP and healthy controls were recruited. Neck/arm dis-
ability, stress, anxiety, depression, pain catastrophizing, kinesiophobia, health-related quality of life and sleep 
quality were assessed in individuals with chronic NSNP. For the cross-sectional assessment, psychosocial factors 
were compared to healthy controls.
Results: Neck/arm disability and psychosocial factors remained unchanged during the study in chronic NSNP 
individuals. Furthermore, several correlations were found between neck/arm disability and psychosocial factors 
along the time. Significant intergroup differences were found in stress, anxiety, depression, pain catastrophizing, 
kinesiophobia, health-related quality of life and sleep quality. However, there were no differences in catastrophiz-
ing and kinesiophobia between chronic NSNP and healthy groups.
Conclusions: Psychosocial factors tend to maintain over time in individuals with chronic NSNP despite receiving 
standardized physiotherapy intervention. Future studies should investigate whether individualized physiotherapy 
interventions addressing psychosocial factors modify the course of disability over time in individuals with chronic 
NSNP.
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1. Introduction

The prevalence and disability associated to neck pain has increased markedly in the last 25 
years(1). Although it generally has a favorable prognosis, one third of people with acute neck 
pain develop chronic neck pain(2), resulting in high levels of physical disability and healthcare 
costs(3) and having a significant impact on health-related quality of life(4). The essential feature 
of nonspecific neck pain (NSNP) is the lack of a specific systemic disease or pathology as the 
underlying cause(5-7). Rather, it is widely recognized that chronic NSNP is multifactorial in na-
ture, with both physical and psychosocial factors contributing to patients’ pain experience(8). 

Anxiety and stress are two of the most important psychological factors that have been shown 
to be associated with higher levels of disability in individuals suffering from different muscu-
loskeletal pain conditions(9). Specifically in individuals with chronic NSNP, some studies have 
demonstrated an association with stress as well as between anxiety and disability levels(10-12). 
Depression also seems to be correlated with neck pain and disability levels although results 
from different studies are somewhat contradictory(11, 13, 14). Fear and avoidance of movement is 
also considered an important factor associated to disability in individuals with chronic NSNP(15). 
Moreover, the presence of pain catastrophizing beliefs, broadly defined as an exaggerated neg-
ative orientation toward pain stimuli and pain experience(16), has shown to increase 3.8 times 
the risk for pain chronicity(17) and to be associated with high levels of disability in individuals 
with chronic NSNP(10). Additionally, in individuals with chronic neck pain, poor sleep quality has 
been related with disability(18). However, the trajectory of sleep quality has not been investigat-
ed in individuals with chronic NSNP yet. 

To the authors’ knowledge, the relationship between psychosocial factors and neck/arm dis-
ability levels in individuals with chronic NSNP has not been evaluated over time and it has been 
barely investigated in some observational studies(19, 20). Moreover, it has been suggested that 
due to the cross-sectional nature of the studies, conclusions on causal impact are limited and 
longitudinal study designs would be necessary to better understand the relationship between 
psychosocial factors and neck disability(21). Furthermore, exploring associations between these 
psychosocial factors over time in individuals with chronic NSNP could be relevant to design 
more specific treatment strategies for the clinical practice. 

The purpose of this study was to investigate the associations between neck/arm disability 
and psychosocial factors (i.e., stress, anxiety, depression, pain catastrophizing, kinesiophobia, 
health-related quality of life and sleep quality) in individuals with chronic NSNP, both cross-sec-
tionally and longitudinally. As a secondary aim, the psychosocial profile of individuals with chron-
ic NSNP was contrasted with a healthy control group. It was hypothesized that neck/arm disability 
would be associated with psychosocial factors over time in individuals with chronic NSNP.
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2. Materials and Methods

2.1. Study Design

This study is part of a multidimensional longitudinal study in individuals with chronic NSNP, 
who were followed for a 6-month period. Age and gender-matched healthy controls were eval-
uated at baseline. The research was guided from May 2020 to January 2021 in accordance with 
the STROBE statement(22). Prior beginning the study, all individuals read and signed an informed 
consent. The local Research Ethics Committee authorized the study (record no. 19/17), and all 
procedures were conducted according to the Helsinki Declaration. The study was recorded on 
ClinicalTrials.gov (NCT04330573). 

Individuals with chronic NSNP were recruited by referrals from a public hospital’s rehabilitation 
service, while healthy controls were recruited through announcements. One blinded assessor 
performed all the outcome measurements in both groups. Healthy controls were evaluated at 
baseline for the cross-sectional study, whereas individuals with chronic NSNP were evaluated at 
baseline, at 1-month and at 6-months follow-up for the longitudinal study. All individuals with 
chronic NSNP were treated by three independent physiotherapists for four-weeks with a stan-
dardized conservative physiotherapy treatment program consisting of daily 45min-sessions (5 
sessions/week) of general neck exercises(23) and transcutaneous electrical nerve stimulation, 
implemented at the public hospital. After the first month, the participants did not receive any 
physiotherapy treatment. Since the aim of the study was to evaluate psychosocial factors from 
a pragmatic perspective, the treatment that the participants received was independent from 
the study and the authors did not influence its characteristics. 

2.2. Participants

Inclusion criteria for individuals with chronic NSNP were: 1) aged between 18 and 65 years; 2) 
being able to understand, write, and speak in Spanish; 3) having suffered neck pain during the 
last 12 weeks; 4) pain localized in the neck region with or without pain radiation to the upper 
limb(6, 7); 5) negative Spurling test; 6) a score <12 on the Self-Administered Leeds Assessment of 
Neuropathic Symptoms and Signs (S-LANSS)(24); 7) negative Upper Limb Neurodynamic Test 1 
(ULNT1)(25); and 8) a score <12 on the PainDetect(26). 

Individuals with chronic NSNP were excluded from the study if any of the following criteria were 
present: 1) presence of red flags or serious pathology as reported in the medical history (i.e. 
tumor, fracture, metabolic diseases, rheumatoid arthritis, osteoporosis); 2) cervical radiculopa-
thy(27); 3) fibromyalgia; 4) previous neck surgery; and 5) currently undergoing any treatment for 
neck pain or having received treatment for neck pain during the previous three months. 

Sample size was calculated using sample calculation software (Mallinckrodt General Clinical 
Research Center, Boston, USA) based on the NDI and QuickDASH as the primary outcome mea-
sures. This calculation revealed a minimum sample size of 13 individuals per group for a power 
of 0.9 using NDI (minimum detectable change 8.4; standard deviation 8.1)(38) and 25 individu-
als per group for a power of >0.8 calculated with QuickDASH (minimum detectable change 11; 
standard deviation 18.6). Considering the biggest sample size (i.e., with QuickDASH) and 30% 
dropout rate, the sample size calculation was increased to 34 individuals per group.
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2.3. Variables and Follow-up

Primary outcome measurements

Neck/arm disability measured with the Neck Disability Index (NDI) and the 11-item disabilities 
of the arm, shoulder and hand questionnaire (QuickDASH) were selected as the primary mea-
surements to assess neck/arm disability(28, 29). 

The NDI is a self-applied questionnaire consisting of 10 sections with 6 possible answers repre-
senting six progressive levels of functional disability, rated from 0 to 5, with 0 being the first level 
and 5 the last level of each section. The total score ranges from 0 to 50 points, with higher scores 
indicating greater disability. The test-retest reliability has proven to be adequate (ICC=0.97) and 
it has been validated for the Spanish language(30). 

The Spanish QuickDASH is a shortened version of the DASH questionnaire which is used for 
assessing upper extremity disability in patients with neck pain(28, 29). QuickDASH is scored from 
0 (no disability) to 100 (worst possible disability). Cross-cultural adaptation process and reli-
ability of the DASH questionnaire (Spanish version) were well defined with excellent test-retest 
reliability (ICC = 0.90 – 0.94)(29). 

Secondary outcome measurements

DASS-21 is a 21-item self-reported instrument designed to measure three related negative emo-
tional states including depression, anxiety, and stress. It is comprised of 21-items, with seven 
items for each subscale. Each item in the three scales is rated from 0 to 3 (0 = it never happened 
to me; 3 = it happened to me almost always) (total score ranging from 0 to 63). The Spanish ver-
sion of the DASS-21 has shown good reliability (ICC= 0.96)(31). 

The Spanish version of the Tampa Scale of Kinesiophobia (TSK-11) was used to measure fear 
of movement(32). Each item of the TSK-11 is scored on a four-point Likert-type scale that ranges 
from 0= “strongly agree” to 4= “strongly disagree”. Total scores then range from 11 to 44 with 
higher scores indicating more fear of movement. The Spanish version of the TSK-11 has shown 
good psychometric reliability for chronic pain (ICC= 0.81)(33). 

Pittsburg Sleep Quality Index (PSQI) was used to assess participants’ sleep quality and distur-
bances during the last six months(34). It consists of 19 items which are rated on a four-point scale 
(0–3) and grouped into seven components (sleep quality, sleep latency, sleep duration, habit-
ual sleep efficiency, sleep disturbance, use of sleeping medications, and daytime dysfunction). 
Total PSQI scores were calculated as the summation of seven component scores ranging from 0 
to 21, with higher score indicating poorer sleep quality. The Spanish version of PSQI has shown 
good psychometric reliability for chronic pain (ICC=0.77)(35).

Health-related quality of life was measured with the Spanish version of the EuroQoL Five Dimen-
sions and Five Levels (EQ-5D-5L). EQ-5D-5L consists of two elements: The first one is a 5-item-
questionnaire, with one item corresponding to each assessed domain (mobility, self-care, usual 
activities, pain/discomfort, and anxiety/depression), and five levels on each domain (1-no prob-
lems, 2-slight problems, 3-moderate problems, 4-severe problems, and 5-extreme problems). 
The interpretation of the results on the EQ-5D-5L was by means of the Index (EQ-Index). 
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The second part of the questionnaire is a vertical 20 cm Visual Analogue Scale (EQ-VAS) in which 
participants are asked to self-rate their health, from 0 “The worst health you can Imagine” to 
100 “The best health you can imagine.” The Spanish EQ-5D-5L has shown a minimal floor and 
ceiling effects (<3%) and a good reliability (ICC= 0.86)(36).

Pain catastrophizing scale (PCS) consists of 13 questions addressing feelings and thoughts re-
lated to the experience of pain. Each question is answered on a 5-point Likert scale with 0 being 
“not at all” and 4 being “all the time”, giving a total score ranging from 0 to 52. The higher the 
score, the more catastrophizing thoughts are present. The Spanish version of PCS has demon-
strated acceptable psychometric properties with a good reliability (ICC= 0.84)(37).

After collecting sociodemographic information, individuals with chronic NSNP who received 
the standardized treatment in the public hospital were assessed within a single session at base-
line (both the chronic NSNP and healthy control groups), at 1-month and at 6-month follow-up 
(only the chronic NSNP group), whereas healthy controls were only assessed at baseline. 

2.4. Risk of Bias

To decrease the risk of bias in this study, all participants were assessed by an independent 
physiotherapist. Three independent physiotherapists, each blinded to the results of the assess-
ments, performed the treatments. 

To address other potential biases, we adopted additional strategies, such as randomly assign-
ing participants to treatment, conducting regular training for physiotherapists to standardize 
procedures, and employing robust statistical methods to analyze the data, including inten-
tion-to-treat analyses to account for dropouts.

2.5. Statistical Analysis

Data were analyzed using SPSS version 21.0 (SPSS, Inc, Chicago, IL). Results are expressed as 
mean and standard deviation (SD), considering the 95% CI. The Kolmogorov-Smirnov test was 
used to analyze the normal distribution of the data. Quantitative data with a normal distribu-
tion (e.g., PCS, NDI) were analyzed with parametric tests. In the cross-sectional part of this study, 
an independent t-test was used to compare the psychosocial outcomes between the chronic 
NSNP and healthy control groups. Effect sizes were calculated through Cohen's d according to 
the formula d = mean difference/SD. Effect sizes were considered small if d≤0.2, medium if d≥0.2 
or d≤0.8 and large if d>0.8(61). A per protocol analysis was carried out, not considering missing 
data. A complementary intention to treat analysis was also done to compare the results and 
analyze if there are any differences due to a different methodology of analysis. 

A repeated-measures analysis of variance (ANOVA) with Bonferroni post-hoc test was performed 
in the chronic NSNP group to compare all the outcome measures between baseline, 1-month 
and 6-month intervals. The influence of pain duration (months with pain before entering the 
study) at baseline on the rest of outcome measures was analysed as a co-variable with an Anal-
ysis of Covariance (ANCOVA).

Correlations between neck/arm disability measured with the QuickDASH and NDI and psycho-
social outcomes in the chronic NSNP group at baseline, 1-month and 6-month were estimated 
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using Pearson's correlation coefficient. Correlations between neck/arm disability changes and 
the rest of outcome measures over time were also estimated using the Pearson's correlation 
coefficient. For all statistical analyses, differences were considered significant if p<.05. 

3. Results

3.1 Sample Description

A total of 68 individuals participated in the study (Figure 1). Nine individuals from the chronic 
NSNP group dropped out (three at 1-month and six at 6-month follow-up). No significant be-
tween-groups differences were observed for sociodemographic data at baseline (all p > 0.05) 
(Table 1).

Table 1. Demographics of participants in chronic Nonspecific Neck Pain (NSNP) and healthy control groups. Continuous variables are ex-
pressed as a mean and standard deviation (±SD) and categorical variables a are expressed as mean and percentage. Pain duration is expressed 
as a median and interquartile range (IQR) and refers to the total time with symptoms at baseline. *p< 0.05 **p< 0.01

Chronic NSNP group (n=34) Healthy control group (n=34) p-value

Mean ± SD Mean ± SD

Age (years) 47.9 ± 10.8 44.4 ± 10.7 0.18

Gender, n female (%)a 82.4 %  76.5 % 0.55

Height (cm) 165 ± 8.02 168.2 ± 8.7 0.30

Weight (kg) 67.9 ± 13.7 71.1 ± 12.0 0.19

Pain duration (months) 48 (24-129)

Figure 1. Flowchart of participants. Abbreviations: NSNP, nonspecific neck pain.
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3.2. Main Variables

Longitudinal assessments of neck/arm disability and psychosocial factors within 
individuals with chronic NSNP (longitudinal study).

Neck/arm disability, pain catastrophizing, sleep quality, kinesiophobia, stress, anxiety, depres-
sion and health-related quality of life in the chronic NSNP group remained unchanged during 
the whole study (Table 2)

Table 2. Neck Disability Index (NDI), pain catastrophizing (PCS), Kinesiophobia (TSK-11), health-related quality of life (EQ-5D-5L and EQ-VAS), 
stress, anxiety, depression (DASS21) and Sleep quality (PSQI) in the chronic Nonspecific Neck Pain (NSNP) group at baseline (n=34), 1-month 
(n=31) and 6-months (n=28) are expressed as a Mean and Standard deviation (SD). Repeated measures ANOVA. *P< 0.05 **P< 0.01

Baseline 
(n=34)  

Mean ± SD

1-month 
(n=31)  

Mean ± SD

6-months 
(n=28)  

Mean ± SD

Differences 
baseline/1-month  

Mean + SD (P-value)

Differences 
1-month/6-

months 
Mean + SD 
(P-value)

Differences 
baseline/6-

months 
 Mean + SD 

(P-value)

NDI (0-50) 15 ± 6.2 13.7 ± 6.1 13.1 ± 7.5 1.3 ± 0.7 
(0.34)

0.6 ± 0.9  
(1)

1.9 ± 0.8 
(0.06)

QuickDASH (0-100) 29.9 ± 15.4 29.4 ± 15.9 31.4 ± 19.7 0.5 ± 1.9 
(1)

-2 ± 3 
(1)

-1.5 ± 2.8 
(1)

PCS (0-52) 14.7 ± 10.4 11.3 ± 9.2 11.4 ± 10 3.4 ± 1.4 
(0.18)

-0.1 ± 1.3 
(1)

3.3 ± 1.4 
(0.11)

PSQI (0-21) 8.7 ± 4.4 8.3 ± 4.7 7.8 ± 5 0.4 ± 0.5 
(1)

0.5 ± 0.6 
(1)

0.9 ± 0.6 
(0.67)

TSK-11 (11-44) 23.4 ± 6 23.2 ± 5.6 21.8 ± 6.4 0.2 ± 0.7 
(1)

1.4 ± 0.8 
(0.3)

1.6 ± 1 
(0.43)

EQ-5D-5L (0-1) 0.74 ± 0.18 0.73 ± 0.19 0.70 ± 0.17 0.0 ± 0.0 
(1)

0.0 ± 0.0 
(1)

0.0 ± 0.0 
(0.86)

EQ-VAS (0-100) 67.6 ± 16.2 69.58 ± 15.6 70.82 ± 16.4 -1.98 ± 2.3 
(0.67)

-1.24 ± 2.1 
(1)

-3.22 ± 2.7 
(0.7)

DASS-21

 Stress (0-21) 7.9 ± 4 7.7 ± 5.2 6.5 ± 4.7 0.2 ± 0.6 
(1)

1.2 ± 0.6 
(0.33)

1.4 ± 0.6 
(0.07)

 Anxiety (0-21) 3.6 ± 3.3 3.9 ± 3.6 3.2 ± 3.7 -0.3 ± 0.4 
(1)

0.7 ± 0.3 
(0.43)

0.4 ± 0.5 
(0.81)

 Depression (0-21) 2.21 ± 2.5 2.6 ± 3.5 3 ± 3.7 -0.39 ± 0.5 
(1)

-0.4 ± 0.5 
(1)

-0.79 ± 0.6 
(0.61)

Correlation analysis between neck/arm disability and psychosocial factors along 
baseline, at 1-month and 6-months in the chronic NSNP group (longitudinal study).

Regarding neck disability, a moderate positive correlation was observed between NDI and PCS 
(0.62 p<0.01), PSQI (0.52 p<0.01), EQ-5D-5L (-0.42 p<0.01), DASS-21 stress (0.43 p=0.01), DASS-21 
anxiety (0.49 p<0.01) and DASS-21 depression (0.35 p=0.04) in the chronic NSNP group at base-
line (Table 3). This correlation continued at 1-month and 6-month follow-up between NDI and 
PSQI (1-month: 0.69 p<0.01, 6-months:0.62 p<0.01), EQ-5D-5L (1-month: -0.6 p<0.01, 6-months: 
-0.73 p<0.01), PCS (1-month: 0.65 p<0.01, 6-months: 0.54 p< 0.01), DASS-21 stress (1-month: 
0.54 p<0.01, 6-months: 0.76 p<0.01) and DASS-21 anxiety (1-month: 0.43 p=0.016, 6-months:0.66 
p<0.01). A first exploratory analysis of results showed the existence of a participant with an out-
lier value in the DASS-21 depression and other in the TSK-11. The results were calculated again 
removing these outliers and moderate correlations were found between NDI and DASS-21 de-
pression (baseline 0.35 p=0.04; 1-month follow-up 0.51 p<0.01; 6-month follow-up 0.42 p=0.02) 
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and between NDI and TSK-11 (baseline 0.38 p=0.03; 1-month follow-up 0.49 p<0.01; 6-month 
follow-up 0.45 p=0.01). 

In the case of arm disability, a moderate correlation between QuickDASH and PSQI (0.43 p=0.01), 
EQ-VAS (-0.41 p=0.015), DASS-21 stress (0.42 p=0.013) DASS-21 anxiety (0.36 p=0.03) and TSK-11 
(0.38 p=0.03) were found at baseline. The correlation between QuickDASH and PSQI (1-month: 
0.36 p=0.03, 6-months: 0.41 p=0.02), TSK-11 (1-month:0.38 p=0.03, 6-months: 0.42 p=0.02), 
DASS-21 stress (1-month: 0.57 p< 0.01, 6-months: 0.55 p<0.01) and DASS-anxiety (1-month: 0.35 
p=0.04, 6-months: 0.48 p<0.01) continued along the time. However, EQ-5D-5L was correlated at 
1-month (-0.69 p<0.01) and at 6-months (-0.64 p<0.01) whereas PCS was only correlated with 
QuickDASH at 6-months (0.43 p=0.02). When the analysis was repeated removing the previously 
mentioned outlier values the correlation remained significant between TSK-11 and QuickDASH 
(0.37 p=0.039) at baseline being still evident at 1-month (0.38 p=0.03) and 6-month follow-up 
(0.42 p=0.02). Furthermore, QuickDASH showed a moderate positive correlation with DASS-21 
depression at 1-month (0.56 p<0.01). A summary of all correlations between neck/arm disabil-
ity and the rest of outcome measures in the chronic NSNP group at baseline, 1-month and 
6-month follow-up are shown in Table 3. 

Table 3. Correlation coefficients between Neck Disability Index (NDI), QuickDASH and the rest of outcomes (Pain catastrophizing (PCS), 
Kinesiofobia (TSK-11), stress, anxiety, depression (DASS-21), health-related quality of life (EQ-5D-5L) and sleep quality (PSQI)) in the chronic 
Nonspecific Neck Pain (NSNP) group. Effect size is shown by the same correlation coefficients. Pearson correlation.a Spearman correlation *p< 
0.05 **p< 0.01. 

Baseline (n=34) 1-Month (n=31) 6-Months (n=28)

NDI QuickDASH NDI QuickDASH NDI QuickDASH

PCS 0.62** (0.00) 0.28 (0.1) 0.65** (0.00) 0.28 (0.11) 0.54** (0.003) 0.43** (0.02)

TSK-11 0.38* (0.03) 0.37* (0.039) 0.49** (0.004) 0.38* (0.03) 0.45** (0.01) 0.42* (0.02)

PSQI 0.52** (0.002) 0.43** (0.01) 0.69** (0.00) 0.36* (0.03) 0.62** (0.00) 0.41* (0.02)

EQ-5D-5L -0.42* (0.013) -0.17 (0.31) -0.6 ** (0.00) -0.69** (0.00) -0.73** (0.00) -0.64** (0.00)

EQ-VAS -0.32 (0.06) -0.41** (0.015) -0.21 (0.25) -0.22 (0.23) -0.35 (0.06) -0.31 (0.1)

DASS-21

 Stress 0.43* (0.01) 0.42*(0.013) 0.54** (0.002) 0.57**(0.001) 0.76** (0.00) 0.55** (0.002)

 Anxiety 0.49** (0.003) 0.36*(0.03) 0.43* (0.016) 0.35* (0.04) 0.66** (0.00) 0.48** (0.009)

 Depression 0.35* (0.04)a 0.27 (0.12)a 0.51**(0.003)a 0.56** (0.001) 0.42* (0.02) 0.18 (0.34)
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Comparison of psychosocial factors between the chronic NSNP and healthy control 
groups at baseline (cross-sectional study).

Significant differences between groups were found at baseline in health-related quality of life, 
sleep quality, stress, anxiety and depression with a medium effect size (Table 4).

Table 4. Stress, anxiety, depression (DASS-21), health-related quality of life (EQ-5D-5L and EQ-VAS) and sleep quality (PSQI) for the nonspecif-
ic neck pain (NSNP) and control groups showed differences and no difference in Kinesiofobia (TSK-11) and pain catastrophizing scale (PCS). 
The Student t test. a Depression is expressed as a range and typical error. bMann-Withney test. cThe d Cohen (2t/√gl). Abbreviations standard 
deviation (SD).

Mean ± SD 
chronic NSNP group 

(N= 34)

Mean ± SD 
Control group (N=34)  Differences (P-value) Effect sizec

PCS (0-52) 14.7 ± 10.4 10.6 ± 10.1 0.1 -

TSK-11 (11-44) 23.4 ± 6 20.9 ± 8.7 0.19 -

EQ-5D-5L (0-1) 0.74 ± 0.18 0.97 ± 0.04 0.00** -0.66

EQ-VAS (0-100) 67.6 ± 16.2 88.4 ± 8.2 0.00** -0.62

PSQI (0-21) 8.7 ± 4.4 4.6 ± 3 0.00** 0.47

DASS-21

 Stress (0-21) 7.9 ± 4 3.3 ± 2.8 0.00** 0.55

 Anxiety (0-21) 3.6 ± 3.3 1 ± 2 0.00** 0.43

 Depression (0-21) 40.41 (0.43) 28.59 (0.35) 0.009**b -0.31

4. Discussion

4.1. The course of neck/arm disability and psychosocial factors in the 
chronic NSNP group.

Disability and psychosocial factors remained unchanged at 6-months follow-up, which indi-
cates that disability and psychosocial factors are reluctant to improve in a condition where pain 
tends to persist, such as NSNP, even following a standardized physiotherapy treatment. This in 
line with another cross-sectional study finding correlations between psychosocial factors such 
as pain catastrophizing or health-related quality of life and disability in chronic NSNP individ-
uals(20). A reason explaining the lack of improvement on these variables may be the physio-
therapy intervention being focused only on biomedical aspects such as strength and classic 
analgesia (i.e., TENS), ignoring the psychosocial factors, where physiotherapists tend to feel less 
prepared to address(39). However, some studies suggested that physiotherapy treatments with 
a psychosocial approach improve disability individuals with chronic NSNP(40, 41). Furthermore, 
it has been suggested that individualized treatment is key(42, 43) when managing complex pain 
conditions such as chronic NSNP, which may explain the differences found as in the present 
study the treatment was the same for all.
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4.2. Correlations between neck/arm disability and psychosocial factors 
along baseline, at 1-month and 6-months in the chronic NSNP group. 

According to the results of our study, neck disability was associated with anxiety, depression, 
stress, pain catastrophizing, kinesiophobia, sleep quality, and health-related quality of life. An 
interesting finding of the study was that these correlations remained constant over time.

The literature recognizes anxiety as an important psychological factor associated with disability 
in individuals with neck pain which is in accordance with the results of the present study(14, 44). 
Nevertheless, in the present study, the effect sizes of these associations were found to be higher 
than previous studies(14, 44), something that could be attributed in part to the better homoge-
neity of the sample used in the current study, since all patients suffered from chronic NSNP. 
Moreover, anxiety could be a key psychological factor leading individuals with chronic NSNP to 
greater disability sustained over time.

The association between depression and neck disability in chronic neck pain is unclear. On the 
one hand, Duyur Cakit et al.(45) found similar results to ours while other studies found a lack of 
association between depression and neck disability(11, 44). On the other hand, Elbinoune et al.(44) 
suggested, using a multivariate analysis, that educational level was related to depression. The 
differences found between our study and the aforementioned one could be due to not having 
taken into account the educational level, which might be a factor to be included in future studies. 

The association between kinesiophobia and neck disability is in line with previous studies 
which found that kinesiophobia was highly associated with disability, as it led patients to avoid 
movement, exercise, or activities due to fear of pain or re-injury(46, 47).

To the best of our knowledge, our study is the first to investigate and find a relationship between 
neck disability and pain catastrophizing over time in individuals with chronic NSNP. These re-
sults reinforce the importance of pain catastrophizing concerning neck disability in individuals 
with chronic NSNP(11, 20, 48).

With respect to health-related quality of life, the findings are difficult to explain. While EQ-5D-5L 
correlated positively with neck disability over time, no correlations were found for EQ-VAS. This 
could be because the general feeling of health-related quality of life would not affect the level of 
disability while the factors specifically asked in the inventory such as pain intensity, could do it. 
Despite there are no studies relating health-related quality of life with neck disability in chron-
ic NSNP individuals longitudinally, one study has addressed the relationship between quality 
of life and disability showing similar correlation findings in individuals with chronic low back 
pain(49). 

The bidirectional relationship between sleep problems and chronic pain, especially in spinal 
pain, is well established(18, 50). However, the relationship between neck disability and sleep qual-
ity has been poorly studied in individuals with chronic neck pain. In our study we found a mod-
erate correlation between neck/arm disability and sleep quality over time, which is aligned with 
a previous study conducted in individuals with chronic neck pain(18). This is another reason why 
clinical management of disability in individuals with NSNP should be comprehensive and ad-
dress non-physical factors such as sleep.
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There was a moderate positive relationship between QuickDASH and stress, anxiety, kinesio-
phobia and sleep quality over time. Despite the lack of studies investigating this relationship 
in individuals with chronic NSNP, similar studies assessing individuals with arm pain reinforce 
our hypothesis(51-53), although more research is needed. On the other hand, our findings about 
the discontinuous correlations between arm disability and health-related quality of life and de-
pression over time are difficult to explain. One explanation might be that these factors are more 
directly associated with the intensity of pain than with disability. In fact, a longitudinal study on 
individuals with chronic NSNP found that pain intensity was correlated with arm disability(54), 
which indicate that the relationship between these psychosocial factors, disability and pain 
may be complex.

To the best of our knowledge, this is the first study analyzing longitudinally the correlations be-
tween neck/arm disability and psychosocial factors in chronic NSNP individuals. Other studies 
carried out in individuals with chronic low back pain showed similar results(49, 55), suggesting 
that kinesiophobia is predictor of low back disability and that health-related quality of life is 
longitudinally related to low back disability. Due to the non-specific characteristic of pain, these 
results could be extrapolated to our study. 

4.3. Comparison of psychosocial factors between the chronic NSNP and 
healthy control groups at baseline

Our findings show significant differences in health-related quality of life, sleep quality, stress, 
anxiety and depression with a moderate effect size between chronic NSNP and control group, 
which is in line with previous studies(56, 57). Nevertheless, our study found no difference in pain 
catastrophizing and kinesiophobia between chronic NSNP and control groups. This could in-
dicate that kinesiophobia and pain catastrophizing do not necessarily contribute to the devel-
opment of chronic NSNP and might not be as important as other psychosocial factors such as 
stress, depression or anxiety. 

Regarding kinesiophobia, our findings differ from the published by Beltran-Alacreu et al., who 
found differences in kinesiophobia between the chronic NSNP and healthy groups(58). A pos-
sible explanation could be that the participants in our study had lower NDI values, with mean 
scores ranging from 13.1 to 15 whereas in the aforementioned study the NDI values ranged 
from 10.19 to 29.22. However, these authors also found differences in the patients with mild 
disability, who showed similar NDI values than our sample, so other factors apart from the level 
of disability may be influencing the results. According to Sanson et al., the duration of pain is 
related to kinesiophobia in individuals with chronic pain(59) and it would explain the differences 
for the group with mild disability, whose pain duration was 72 months whereas in our sample 
it was 48 months. 

Unlike our results, other investigations obtained significant differences in pain catastrophiz-
ing between the chronic NSNP and healthy groups(10, 20). When comparing the average values 
for the NSNP group, they were similar to the aforementioned studies, whereas in the case of 
healthy controls the mean values in our study were higher. Therefore, the differences with the 
previous study should be found in factors which explain that healthy controls had higher scores 
in the PCS. One possible factor could be the age, which was higher (44.4±10.7) in our popula-
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tion when compared with the aforementioned studies, carried out in adolescents (17.02±0.56)
(10) and young adults (27.63±4.46)(20). As hypothesized by Dixon et al., standard catastrophiz-
ing scores would be mainly determined by personality traits in young adults and successively 
shaped by the individual pain experience gathered during life(60). Moreover, as suggested by 
Ruscheweyh et al.(61) catastrophizing may develop over a life time, with a more affective conno-
tation in younger adults to a measure more related to perceived sensory pain characteristics in 
older adults, which may also explain the differences found with other studies in the literature.
Overall, all these findings remark the idea that some psychosocial factors are closely linked 
to the development of chronic NSNP and the need to clinically address chronic NSNP with a 
multimodal approach(40), in which the assessment of psychological stress, anxiety, depression, 
health-related quality of life and sleep quality receive special attention.

There are certain limitations that must be taken into account. The size of the sample did not 
allow for a more comprehensive statistical model including a regression analysis, which could 
have provided more information on predictive values of psychosocial factors. In addition, the 
observational design of the study did not allow establishing a cause-effect relationship between 
psychosocial factors and neck/arm disability. 

5. Conclusions

 This longitudinal study showed moderate positive correlations between psychosocial factors 
and neck/arm disability in individuals with chronic NSNP during a period of 6 months. There-
fore, psychosocial factors tend to maintain over time in individuals with chronic NSNP despite 
receiving physiotherapy intervention. Future studies should investigate whether individualized 
physiotherapy interventions addressing psychosocial factors modify the course of disability 
over time in individuals with chronic NSNP.
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