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Abstract

Background Neck pain and whiplash are prevalent disorders with high socio-economic burden. Beliefs and
expectations influence their prognosis, causing chronicisation. We aimed to investigate the perspective of the Italian
population.

Methods We conducted an online survey among ltalian adults recruited through social media. The main outcomes
were the Whiplash Beliefs Questionnaire (WBQ) total score and its subscales, recovery expectations, and anxiety/stress
items. Independent variables were history of neck pain, whiplash, and associated symptoms, with adjustment for

age, gender, marital status, employment, and type of job. Associations were assessed using linear regression for WBQ
outcomes and proportional odds logistic regression for recovery expectations and anxiety/stress.

Results One thousand thirty-four participants were included. Most responders were women (65%, n=673) between
35 and 50 years of age (37.6%, n=389) and reported working more than 6 h as a white-collar worker (39.7%, n=411).
Most responders reported negative thoughts about the impact on quality of life (61.9%) and work (31.8%-30.2%).
Many distrusted surgery (70.3%) medications (69.7%), and painkillers (51.2%). 23%-36% were not sure about the
benefit of conservative strategies like exercise or rest (30.1%). The total score for the Whiplash Beliefs Questionnaire
was significantly lower (mean difference =-1.82; p=0.002; 95% Cl -2.98 to -0.66) among those with recent pain
compared to laypersons (i.e., asymptomatic healthy individuals); additionally, significantly higher scores were found
for recovery pessimism among those with associated symptoms compared to laypersons (mean difference =0.45;
p=0.01;95% Cl 0.09 to 0.79). Overall, laypersons exhibited different beliefs compared to those with recent or chronic
neck pain. However, coping strategies, treatment pessimism, recovery expectations and anxiety/depression showed
no significant differences (p>0.05).
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qualitative research into quantitative research.

Conclusions This study highlights Italians’ perspectives on neck pain and whiplash, showcasing a nuanced
relationship between pain and beliefs. Italian responders reported negative beliefs regarding the impact of neck
pain/whiplash and agreed that anxiety and stress influence the perception of pain. Recovery pessimism seems to
be perceived more by individuals with symptoms. Future research should integrate individual's experience from

Keywords Chronic pain, Patient-centered care, Culture, Health belief model, Prognosis

Background

The healthcare costs and lost work time associated with
neck pain and whiplash injuries are disproportionately
high [1, 2]. Nontraumatic and traumatic neck pain are the
fourth leading cause globally of years lived with disability
[3]; notably, this rank has not changed since the 1990s;
furthermore, a significant rise in the incidence and preva-
lence is forecasted [2]. In Italy, the number of prevalent
cases for neck pain has been estimated to be 2.730.000
(2.200.000-3.380.000) with a percentage change between
1990 and 2020 of 19.8% (13.2-26.0) [2]. It appears pre-
vention and management research over the past 30 years
has had minimal impact on the global burden of neck
pain and associated disorders. It has been identified that
many physiotherapists do not to follow the recommenda-
tions provided by evidence-based guidelines when man-
aging musculoskeletal conditions [4]. In addition, while
physiotherapists are generally confident in following the
clinical practice guidelines for neck pain, adherence to
recommendation in real world clinical setting appears
suboptimal [5, 6]. Barriers to guideline adherence have
been identified include the patient factors (e.g., health
literacy, motivation, access), the physiotherapist factors
(e.g., knowledge, skills, beliefs), and environmental fac-
tors (e.g., social determinants of health) [7-10].

Negative prognostic factors between neck pain and
whiplash have shown considerable overlap [11-14]. High
initial pain intensity and disability, longer duration of
symptoms, reduced range of motion, and psychosocial
factors may be predictors of poor outcomes [12, 13, 15,
16]. Psychological prognostic factors are broadly classi-
fied into three dimensions: cognitive (e.g., attitude, belief,
perception), emotional (e.g., distress), and behavioral
(e.g., coping) [17]. Social factors are particularly relevant
for workers and their influence is divided under the per-
ception of work and workplace factors [17] may manifest
as altered behaviors [18—22]. Nevertheless, the mecha-
nisms behind the persistence of symptoms are not yet
fully understood; in addition, these findings have not yet
translated into superior outcomes [23].

Understanding the recovery pathways in both condi-
tions is challenging; however, insight about the transition
to ongoing persistent symptoms may help identify appro-
priate interventions for those at greater risk of poor out-
comes. A recent qualitative meta-synthesis suggested a
call to action to investigate perspectives and experiences

of individuals with pain at the neck to provide patient-
centered care [24]. Patient-centered care is the practice of
caring and respecting the individual patient’s own terms
to promote positive outcomes [25]. However, little atten-
tion has been spent around patient perspectives. The
whiplash beliefs questionnaire (WBQ) is a questionnaire
designed to evaluate subjects’ expectations of recovery
and beliefs about neck pain and whiplash injury. The
WBQ has been found to possess adequate reliability [26]
and was already used to survey healthy subjects (layper-
sons) in Canada, Australia, and Singapore [27, 28]. To
date, there is no data on the validity of the WBQ in the
Italian context, nor has the questionnaire been used and
investigated.

For many patients, nontraumatic and traumatic neck
pain are complex biopsychosocial disorder with many
contributors including biophysical, psychological, social
and genetic factors, and comorbidities [29, 30]. The mul-
tifactorial and highly personal nature of these disorders
contributes to the challenges of adequate management
[31]. Notably, these factors do not have clear boundar-
ies and instead overlap with one another [30]. Thus, it is
relevant to investigate this complexity to understand how
these factors interact with individuals with neck pain. At
the heart of such an approach the biopsychosocial model
has been proposed as a framework for personalized mul-
tidimensional assessment of the individual person [32].
Although findings from observational survey research
can be difficult to interpret, they have the potential to
provide relevant insight from the perspective of patients
to guide clinicians implementing evidence-based recom-
mendations in patient-centered care pathway [24].

Therefore, the objective of our study was to investigate
the expectations of recovery and beliefs about neck pain
and whiplash injury in the general Italian population. We
hypothesized that expectations and beliefs about neck
pain and whiplash injury may differ between layperson
(i.e., asymptomatic healthy individuals) and person suf-
fering for pain in the cervical spine.

Methods

An online survey was developed using the online plat-
form Survey Monkey (SVMK Inc., San Mateo, USA)
for use in the general Italian population. Our study
is reported in line with the “Checklist for Reporting
Results of Internet Surveys” (CHERRIES) [33] and the
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“Strengthening the Reporting of Observational Studies
in Epidemiology” (STROBE) guidelines [34]. This study
was approved by the ethics committee of the Universita
degli studi del Molise on the 11/10/2023 (approval proto-
col number 23/2023). The authors followed the principles
outlined in the Declaration of Helsinki for this study [35].

Questionnaire development

The WBQ was translated and adapted from the most
recent version used in a cross-cultural comparison
between Australian and Singaporean laypersons [28].
Two physiotherapists (specialized musculoskeletal phys-
iotherapists with experience in cross-sectional studies
and 15 year of clinical practice) and, subsequently, two
layperson (asymptomatic healthy individuals) piloted
the questionnaire for additional feedback on wording,
response logic, conceptual ambiguity, and fulfillment
duration to strengthen the transcultural adaptation and
response rate [36—39]. The feedback received contributed
to the final version of the questionnaire, particularly for
the wording and linguistic adaptation. Using the original
questionnaire and the feedback generated from the pilot
stages, this strengthened the content and face validity of
the questionnaire [37, 39].

The questionnaire was designed using the 14-item
WBQ to investigate the beliefs on neck pain/whip-
lash [28]. In line with the study of Ng et al. [28], we also
assessed expectation of recovery (with two additional
questions) and anxiety and stress (with two other addi-
tional questions) adapted from the Survey of Pain Atti-
tudes (SOPA-35) [40]. Participants were asked to state
their agreement on each item using a 5-point Likert scale
(1 = strongly disagree; 3 = not sure; 5 = completely agree).
The questionnaire was introduced by close-ended ques-
tions which investigates sociodemographic information,
education level, employment duties, and risk factors,
such as having previously suffered from neck pain (i.e.,
never, in the last 3 months, or for more than 3 months),
having a history of whiplash, and having related arm pain.

After receiving information about the survey, which
included a short explanation of background and aim of
the project, participants had the opportunity to ask any
questions. Formal informed consent was required before
starting the survey, with participants agreeing to include
their answers in the final publication. All questions were
presented in the same order and responses to all ques-
tions were mandatory for the survey to be considered
completed. The questionnaire could be completed on any
electronic device with Internet access.

Readers are invited to consult appendix 1a and 1b for
the full version of the questionnaire respectively in Italian
and English.
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Setting and recruitment

A web-link to the survey was distributed via social
media (Facebook and Instagram) from October 2, 2023,
to February 5, 2024. Social media postings were distrib-
uted by the authors and their clinical practice profiles.
To increase the response rate, several invitations were
posted, and the survey was shared once a week. A priori
sample size was calculated using Dillman’s electronic
survey formula. A priori, a sample size was calculated
using the e-survey Dillman’s formula with a 95% confi-
dence level and a 5% of margin error [41]. At the time of
the survey, the Italian population was 58.9 million [42];
therefore, the required sample size for this study was 385.
As Survey Monkey was used without collecting respon-
dents’ IP addresses, recruitment was anonymous and vol-
untary; furthermore, the platform did not allow to access
the same IP more than once. No compensation was
offered for survey completion.

Data processing and analysis

Only completed surveys were included in the analysis.
The final dataset was collected on an encrypted computer
that researchers could access only for the purpose of sta-
tistical analyses. No sensitive information was collected.
The dataset was exported to Microsoft Excel 2020 for
the descriptive analysis (frequencies, mean, and standard
deviation (SD)).

Outcome

For the dependent variables we considered the total
WBQ score and four factors that arise from the combina-
tions of questions.

The total WBQ score was calculated from the sum of
each question from 1 to 14. To maintain consistency, the
scores of items 5 and 13 were reversed as they had been
formulated. The maximum score that could be obtained
was 70. Higher scores are interpreted as more negative/
pessimistic beliefs about the condition.

A previous factorial analysis of the modified version
of the WBQ identified 4 factors [27]. These factors exist
within 10 common items in each questionnaire. The
items considered for the creation of factors were ques-
tions 1 to 14. The four factors are labeled as “recovery
pessimism” (questions 2, 6, 10), “beliefs about active cop-
ing” (questions 5, 12, 13), “beliefs about passive coping”
(questions 11, 14), and “treatment pessimism” (questions
1, 4).

Questions that investigated the expectation of recovery
were 15 and 16. Questions that investigated anxiety and
stress were 17 and 18.

Independent variables
We identified some covariates of the outcome that, in
relation to the WBQ score, may explain the results.



Forte et al. BMC Musculoskeletal Disorders (2025) 26:1098

These predictors of outcome were: (1) a history of neck
pain (2), a history of whiplash, and (3) symptoms associ-
ated with the conditions. Also, the stage of the condition
was considered (i.e., acute or chronic). With associated
symptoms we referred to symptoms in the shoulder, arm
and/or hand including pain, tingling, numbness, loss of
strength [43]. Gender, age, marital status, employment,
and main type of job were considered covariates. Read-
ers are invited to consult appendix 1a and 1b to find how
these variables were measured.

Statistical methods

Descriptive statistics are presented as frequency and
percentages for categorical variables and mean with the
standard deviation for continuous variables. Data were
presented clustered in tendencies -- agreement (agree
and strongly agree), not sure, and disagreement (disagree
and strongly disagree) -- and reported as the most fre-
quent responses to each WBQ items [37, 39, 44—46].

We investigated the association of neck pain, whiplash,
and associated symptoms, with the following dependent
variables: total WBQ score; the factors “recovery pessi-
mism’, “beliefs about active coping’, “beliefs about passive
coping’; “treatment pessimism”; expectation of recovery
(questions 15 and 16); anxiety (question 17) and stress
(question 18).

We investigated the multivariable association of the
independent variables (neck pain, whiplash, and asso-
ciated symptoms) with all the dependent variables
reported above, adjusting for the covariates (i.e., gender,
age, marital status, employment, and main type of job).
We pre-specified these models a priori, based on clini-
cal and methodological considerations. We used linear
regression for the total score of the WBQ and its factors,
whereas for questions 15 to 18, we used proportional
odds logistic regression. Regression coefficients of the
linear regression are reported as adjusted mean differ-
ences, representing the contrast between participants
with vs. without the condition, conditional on covari-
ates. For the proportional odds logistic models, the coef-
ficients represent the adjusted odds ratios. All model
assumptions (linearity, normality and homoscedastic-
ity of residuals for linear regression; proportional odds
assumption for logistic regression) were verified and
found to be reasonably met. All the statistical analyses
were performed using R [47].

Results

Descriptive analysis

Respondent characteristics

The completion of the questionnaire took approximately
5 min. A total of 1034 participants gave their consent
and completed the survey. The majority of responders
were women (65%, n=673) between 35 and 50 years of
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age (37.6%, n=389). Most respondents reported work-
ing more than 6 h as white-collar worker (39.7%, n=411).
The majority of responders reported a history of neck
pain (60.2%, n=791) and 34.9% (n=361) reported a pre-
vious whiplash injury. Notably, only 9.4% (n=98) of the
responders did not report having suffered from any of the
conditions; that is, they were considered asymptomatic
healthy individuals (i.e., laypersons). Table 1 contains all
sociodemographic baseline details.

Questionnaire responses

Most of the responders disagreed with item 1 “there is
no real treatment for neck pain/whiplash injury” (neck
pain, 68.2%, n=539; whiplash, 67.5%, n =244; laypersons,
64.2%, n=63).

Of the survey responders, 42.8% (n=339) of those
with neck pain and 45.3% (n=163) with a prior whiplash
injury reported that they disagreed with item 2 “neck
pain/whiplash injury will eventually stop you from work-
ing”; similarly, 44.9% (n=44) of the laypersons reported
they disagreed.

When asked if “Neck pain/whiplash injury means peri-
ods of pain for the rest of one’s life” (item 3), responders
reported disagreement (neck pain, 57.1%, n=452; whip-
lash, 57.3%, n=207; laypersons, 62.2%, n=61).

63.7% (1n=504) of neck pain, 65.1% (n=235) of whip-
lash responders, and 64.3%, (n=62) of the laypersons
reported to disagree with item 4 “doctors/physiothera-
pists cannot do anything for neck pain/whiplash injury”.

Most of the responders reported to agree when asked
“a bad neck/whiplash injury should be exercised” (item
5) (neck pain, 64.9%, n=513; whiplash, 63%, n=227; lay-
persons, 65.3%, n=64). Similarly, responders reported
to agree with item 6 “neck pain/whiplash injury makes
everything in life worse” (neck pain, 65.1%, n=>515; whip-
lash, 64.7%, n=233; laypersons, 53.1%, n=52).

Most of the responders reported to disagree to item
7 “surgery is the most effective way to treat neck pain/
whiplash injury” (neck pain, 72.3%, n=572; whiplash,
72.6%, n=262; laypersons, 59.1%, n=58) and to item 8
“Neck pain/whiplash injury may mean you end up in a
wheelchair” (neck pain, 70.7%, n=559; whiplash, 73.1%,
n=264; laypersons, 63.3%, n=62). When asked if “alter-
native treatments are the answer to neck pain/whiplash
injury” (item 9), most of the responders reported not
to be sure (neck pain, 35.7%, n=129; whiplash, 32.6%,
n=118; laypersons, 37.8%, n=37). Notably, many whip-
lash responders reported also to agree (35.7%, n=129).

When asked if “neck pain/whiplash injury means
long periods of time off work” (item 10), 38.9% (n=308)
of neck pain sufferers and 35.2% (n=127) of whiplash
responders reported they disagreed. Notably, most whip-
lash responders reported also to agree (38.2%, n=138).
Similarly, more than one third of laypersons (36.7%,
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Neck pain Whiplash Layperson Total of responders
% n. % n. % n. % n.

Gender

Male 285 225 343 124 479 47 349 361

Female 714 565 656 237 52 51 65 673
Age

18-25 7 55 8.5 31 132 1392 96

26-34 14.9 118 155 56 30 30 193 200

35-50 40.1 317 421 152 285 28 376 389

51-65 309 244 285 103 224 22 277 287

>65 6.9 55 52 19 5.1 5 59 62
Marital status

Married 592 468  54.8 198 438 43 551 570

Widower/separated 9.6 76 94 34 5.1 5 83 86

Single 31.1 246 357 129 512 50 367 378
Work status

Employed 579 458 592 214 53 52 56 580

Self-employed 179 142 174 63 214 21 201 208

Housewife 13.6 108 11 40 5.1 5 10.5 109

Unemployed 4.8 38 49 18 7.1 7 46 48

Student 56 44 7.2 26 132 13 86 89
Type of prevalent work

Sitting position with computer use forover 6 haday 41 324 329 119 448 44 397 411

Lifting and/or carrying weights 8.6 68 10.5 38 5.1 5 7.1 74

Awkward position 5.7 45 6 22 3 3 53 55

Repetitive movements 21 166 21 76 183 18 20 207

Frequently changing position 234 185 293 106 285 28 277 287
Previous Neck Pain

During past 3 months 25 198 218 79 0 0 214 222

For >3 months 74.9 592 581 210 0 0 55 569

Never 0 0 19.9 72 100 98 235 243
Symptoms in the upper limb (pain, tingling, numbness, loss of strength)

Yes 100 791 731 264 0 0 704 728

No 0 0 26.8 97 100 98 295 306
TOT. 100 791 100 361 100 98 100 1034

n=36) reported they were not sure (36.6%, n =36) and to
agree (36.6%, n=36).

Most of the responders reported disagreement to item
11 “medication is the only way of relieving neck pain/
whiplash injury” (neck pain, 71.3%, n=>564; whiplash,
69%, n =249; laypersons, 61.2%, n=60). In addition, most
neck pain (44.2%, n=350) and whiplash (41.8%, n=151)
responders disagreed to item 12 “if you have neck pain/
whiplash injury, you should rest until it gets better’,
while most laypersons reported not to be sure (38.8%,
n=38). When asked “if you have neck pain/whiplash
injury you should try to stay active” (item 13), most neck
pain responders reported to agree (39.1%, n=309); how-
ever, a high number also reported not to be sure (34.9%,
n=276). Most whiplash responders reported to agree
(40.4%, n=146), but a high number also reported not to
be sure (30,7%, n=111). Most laypersons (40.8%, n=40)
reported not to be sure. In addition, most and responders

disagreed (neck pain, 52.6%, n=416, whiplash n=191;
52.9%, n=190; laypersons, 45.9%, n=45) with item 14
“simple painkillers are usually enough to control most
neck pain/whiplash injury”.

All results are reported in appendices 2-5.

Recovery expectation, anxiety and stress

Almost half of neck pain (44.9%, n=355) and whiplash
(44.9%, n=161) responders reported to disagree to the
item 15 “most neck pain/whiplash injury settles quickly
(a few days to a few weeks)” Most laypersons (48.0%,
n=47) reported not to be sure. Most neck pain (44.8%,
n=354) and whiplash (46.3%, n=167) responders agreed
to item 16 “you get on with normal activities such as
going to work soon after neck pain/whiplash injury”. Lay-
persons mainly reported to not be sure (35.7%, n=235)
and to agree (37.8%, n=37).
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Most of the responders agreed with item 17 “anxiety
increases the pain you feel” (neck pain, 74.7%, n=>591;
whiplash, 72.1%, n=260; laypersons, 70.4%, n=69) and
to item 18 “stress in your life increases the pain you feel”
(neck pain, 83.2%, n=658; whiplash, 81.2%, n=293; lay-
persons, 73.5%, n="72).

All results are reported in appendices 6-9.

Inferential statistical analysis
Inferential statistical analysis is summarized in Tables 2
and 3.

Total WBQ score

A statistically significant difference was found between
laypersons and those with recent neck pain with a
mean difference of —1.82 points on the WBQ total score
(p<0.01; 95%CI -2.99 to -0.66) (Table 2). No statistically
significant difference was found for persistent neck pain
and recent and persistent whiplash patients (Table 2).

Recovery pessimism (items 2, 6, and 10)
A statistically significant difference was found for par-
ticipants reporting associated symptoms compared to

Table 2 Association of history of neck pain, whiplash, and
associated symptoms with the whiplash beliefs questionnaire
(WBQ) total score and subscales, adjusted for age, gender, marital
status, employment, and type of job. Values represent regression
coefficients (95% Cl) from linear regression models. Negative
coefficients indicate lower mean WBQ scores in the group with
the condition compared to the reference group (layperson)

Layperson History History of Presence
of neck whiplash  of as-
pain sociated

symptoms

Yes, for Yes, Yes Yes

more in the

than3 last3

months months
Total 36.05(34.73to0 —0.95 -1.82 007 0.78
WBQ 37.36) (=196 (=299 (-074to (-0.12to
score to 0.06) to 0.87) 1.69)

-0.66)*

Recov-  9.81(931to -048 -0.51 005 0.44 (0.09
ery pes- 10.32) (-0.87 (=096 (-036to to00.79)*
simism to to 0.26)

-0.09)* -0.06)*
Active 8.18 (7.76 to —-0.01 -032 0.12 0.06
coping  8.60) (=033 (=070 (-0.14to (-022to

to0.32) t00.05) 038) 0.35)
Passive 495 (4.63 to —0.06 -0.05 0.02 —-0.09
coping  5.27) (=031 (=033 (=0.18to (-031to

t00.19) to0.24) 022) 0.13)
Treat- 4.75(4.36to —-0.01 -0.31 0.02 0.26
ment 5.14) (=031 (=065 (-022to (—0.01to
pessi- to0.29) t00.04) 0.26) 0.53)
mism

*:p —value<0.05
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participants who did not report associated symptoms
(mean difference=0.44; p=0.01; 95%CI 0.09 to 0.79)
(Table 2). Also, we found a statistically significant dif-
ference between laypersons and those with recent neck
pain (mean difference=-0.51; p<0.01; 95%CI -0.96 to
-0.06), and between laypersons and those with neck pain
for more than 3 months (mean difference=-0.48; p <0.01;
95%CI - 0.87 to —0.09) (Table 2).

Active coping, passive coping, and treatment pessimism

No statistically significant differences were found
between participants with neck pain, whiplash, or associ-
ated symptoms, compared to laypersons (Table 2).

Recovery expectation (items 15 and 16)

A statistically significant difference was found for sub-
jects reporting associated symptoms for the question
“most neck pain/whiplash injury settles quickly (a few
days to a few weeks)” (odds ratio (OR) 1.38; 95%CI 1.09
to 1.76; p<0.05); however, no difference was found after
adjusting for possible covariates (OR 1.22; 95%CI 0.94 to
1.59; p>0.05). Furthermore, a statistically significant dif-
ference at the unadjusted analysis was also found for par-
ticipants reporting a history of neck pain for more than 3
months (OR 1.37; 95%CI 1.05 to 1.79; p <0.05). However,
even in this case, the association was no longer statisti-
cally significant in the adjusted analysis (Table 3).

Anxiety and stress (items 17 and 18)

At the univariate analysis, a statistically significant dif-
ference was found for participants reporting recent (OR
1.45; 95%CI 1.01 to 2.09; p<0.05) and neck pain for more
than 3 months (OR 1.62; 95%CI 1.20 to 2.19; p<0.05) for
the question “stress in your life increases the pain you
feel” After adjusting for possible covariates, only par-
ticipants reporting neck pain for more than 3 months
showed a statistical difference in this item (OR 1.49;
95%CI 1.08 to 2.06; p <0.05) (Table 3).

Discussion

To the best of our knowledge, this is the first study
assessing the beliefs and perceptions about neck pain and
whiplash between patients and healthy asymptomatic
individuals (i.e., laypersons). Similar to Singaporeans, the
participants in our study were more pessimistic about the
impact of pain on work [28]. Notably, a lower proportion
of the Italian responders agreed that surgery and medi-
cation are effective in relieving neck pain and whiplash
injury compared to Australians and Singaporeans; how-
ever, a higher proportion agreed that alternative treat-
ment is effective compared to the Australian sample. Like
the Australians and Singaporeans, most Italian respond-
ers were distributed between being positive and not sure
about exercise and staying active. Similar to the Canadian
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Table 3 Association of history of neck pain, whiplash, and associated symptoms with recovery expectations (Questions 15-16),
anxiety (Question 17), and stress (Question 18), adjusted for age, gender, marital status, employment, and type of job

QUESTION 15 - Recovery Expectations

UNIVARIABLE ASSOCIATION

MULTIVARIABLE ASSOCIATION*

OR (95% Cl) P - value OR (95% CI) P -value
Cervical pain
Reference: No 1.00 - 1.00 -
Yes, for more than 3 months 1.37 (1.05-1.79) <0.05 1.16 (0.87-1.55) >0.05
Yes, in the last 3 months 0.96 (0.70-1.33) >0.05 0.86 (0.62-1.20) >0.05
History of Whiplash
Reference: No 1.00 - 1.00 -
Yes 1.05(0.83-1.32) >0.05 0.98(0.78-1.25) >0.05
Associated symptoms
Reference: No 1.00 - 1.00 -
Yes 1.38(1.09-1.76) <0.05 1.22 (0.94-1.59) >0.05
QUESTION 16 - Anxiety
UNIVARIABLE ASSOCIATION MULTIVARIABLE ASSOCIATION*
OR (95% Cl) P - value OR (95% CI) P -value
Cervical pain
Reference: No 1.00 - 1.00 -
Yes, for more than 3 months 0.98 (0.74-1.28) >0.05 0.90 (067 to 1.20) >0.05
Yes, in the last 3 months 0.80 (0.57-1.10) >0.05 0.74 (0.53 to 1.03) >0.05
History of Whiplash
Reference: No 1.00 - 1.00 -
Yes 1.04 (0.82-1.32) >0.05 1.02 (0.80 to 1.29) >0.05
Associated symptoms
Reference: No 1.00 - 1.00 -
Yes 1.14 (0.90-1.46) >0.05 1.14 (0.87 to 1.49) >0.05
QUESTION 17 - Anxiety
UNIVARIABLE ASSOCIATION MULTIVARIABLE ASSOCIATION*
OR (95% Cl) P -value OR (95% Cl) P -value
Cervical pain
Reference: No 1.00 - 1.00 -
Yes, for more than 3 months 1.28 (0.96-1.71) >0.05 1.19(0.87 to 1.62) >0.05
Yes, in the last 3 months 1.30(0.92-1.84) >0.05 1.19(0.83t0 1.71) >0.05
History of Whiplash
Reference: No 1.00 - 1.00 -
Yes 0.90 (0.71-1.15) >0.05 0.89 (0.69 to 1.14) >0.05
Associated symptoms
Reference: No 1.00 - 1.00 -
Yes 1.13(0.88-1.46) >0.05 1.10 (0.83 to 1.45) >0.05
QUESTION 18 - Stress
UNIVARIABLE ASSOCIATION MULTIVARIABLE ASSOCIATION*
OR (95% Cl) P -value OR (95% Cl) P -value
Cervical pain
Reference: No 1.00 - 1.00 -
Yes, for more than 3 months 1.62(1.20-2.19) <0.05 1.49 (1.08-2.06) <0.05
Yes, in the last 3 months 1.45(1.01-2.09) <0.05 1.30(0.89-1.88) >0.05
History of Whiplash
Reference: No 1.00 - 1.00 -
Yes 0.98 (0.76-1.27) >0.05 1.00 (0.78-1.30) >0.05
Associated symptoms
Reference: No 1.00 - 1.00 -
Yes 1.28 (0.98-1.67) >0.05 1.20 (0.90-1.60) >0.05
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sample, more than 60% of the Italian responders agreed
with the statement ‘neck pain/whiplash injury makes
everything in life worse’ [27]. Like Australians and Singa-
poreans, less than 25% of the Italian responders disagree
that they will return to normal activities soon; while only
23% of Italians agreed to recover quickly like Canadians
[27]. Beliefs about anxiety and stress were similar, with
more than 70% of participants agreeing that anxiety and
stress increased the experience of pain [28].

Although these variability does not reflect the dif-
ferences in the prevalence of neck pain and whiplash
injury, they could be a reflection of cultural nuances
between countries [28]. Differences between healthcare
and compensation systems may also have had an influ-
ence. Of note, Italy provides universal public health care
and some form of social security benefits to people with
injuries [48, 49] and this may have impacted the beliefs
and expectations of responders compared to other coun-
ties [12, 17]. Many factors were found contributing to an
individual’s experience of pain, including physical (e.g.,
pain intensity and stage), psychological (e.g., recovery
expectation, distress, coping, and self-efficacy), and social
(e.g., impact on daily life and work) factors with no firm
boundaries among them [24]. Although these factors are
commonly investigated separately, all seem to interact
and influence with each other [30]. Notably, self-efficacy,
psychological distress, and fear were identified as inter-
mediate factors related to the experience of neck pain
and developing disability [50]. Of interest, low self-effi-
cacy was observed to be consistently associated with dis-
ability, affective distress and pain severity [51]. However,
in our study, we did not find any differences among con-
ditions nor stage from responders’ perspectives. Instead,
negative recovery expectations, depression or anxiety,
passive coping, and multiple sites of pain were found to
be associated with pain intensity/persistence and to pre-
dict poor general outcome [52]. Accordingly, we found
that recovery pessimism was higher for responders with
associated symptoms, and in responders with neck pain
compared to laypersons. Although cause-effect infer-
ences can't be made from the findings of cross-sectional
studies [53, 54], this may be due to how items 2, 6 and 10,
and the presence of symptoms reflect a more pessimistic
view and a poor recovery [12].

Our findings on recovery pessimism and the influence
of stress and anxiety align with qualitative evidence show-
ing that people with neck pain and whiplash describe an
inseparable interplay between physical, psychological,
and social dimensions of their condition, with expecta-
tions, coping, and perceived control strongly shaping
the lived experience and function [24, 55]. Particularly,
greater recovery pessimism among symptomatic respon-
dents in our sample echoes patient narratives, where
uncertainty about prognosis and altered self-identity are
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common [24, 55]. These results reinforce the importance
of targeted assessment of beliefs, self-efficacy, and dis-
tress rather than assuming their uniform relevance across
patients. It also supports the integration of patient-
reported experiences into outcome measures develop-
ment and the delivery of individualized, patient-centered
care.

Overall, few significant findings with large confidence
intervals were found. There was a statistically signifi-
cant lower total score of the WBQ for respondents with
recent neck pain compared to laypersons. Although the
minimal detectable change for WBQ score has not been
established, the Back Belief Questionnaire (BBQ), from
which the WBQ was developed, has a minimal detect-
able change that ranges from 5.9 to 10.5 points [56]. The
- 1.82 point mean difference that we found after adjust-
ment does not seem to be a meaningful clinical differ-
ence. We found stress significantly higher (p < 0.05)
for responders experiencing neck pain for more than 3
months with an OR after adjustment of 1.48 points (95%
CI 1.07 to 2.05). Although not statistically significant,
most of the responders of our study also agreed that anxi-
ety influences the perception of pain. Stress and anxiety
were found to both be positively associated with neck
pain and poorer outcomes [57]. However, there is little
knowledge and inconsistent findings on how stress and
anxiety might impact neck pain [58-61] as their inter-
action is unique to each individual and is not yet fully
understood [57, 62, 63].

Implications

Psychological/social factors were commonly observed
in people suffering from pain on the neck [64—68]. The
biopsychosocial model contributed to raising awareness
of the complexity of the concept of health, highlight-
ing the central role of the patient [69]. More specifically,
providing emphasis to the person means also consider-
ing the subjective perspective [70]. However, clinicians
reported a lack in training in managing psychosocial
impairments [71, 72] leading to a non-standardized and
inadequate management of these factors [73]. Thus, there
is the need to move toward a patient-centered approach
[74] to consider the individual experience as a pivotal ele-
ment during the process of care [75-77]. The individual’s
experience is essential to improve clinical outcomes and
should be further integrated into education and prac-
tice [76, 77]. Future research on neck pain and whip-
lash injury should integrate individual’s experience to
inform quantitative research [78] investigating relevant
patient reported outcomes [79] to improve the poor con-
tent validity of commonly used outcome measures [80].
Therefore, the validation and transcultural adaptation of
reliable tools to capture patient-reported experience such
as the WBQ is suggested. Nevertheless, it is important
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to acknowledge that our findings do not indicate a uni-
versal or uniform influence of psychosocial factors in
all patients with neck pain, but rather highlight their
potential relevance in specific individuals and context,
underscoring the need for targeted assessment within a
patient-centered framework.

Strength and limitations

The high response which exceeds the required sample
size is a strength of our study and confirms the willing-
ness of the population to participate in this study. Unlike
previous studies that mainly reported unadjusted com-
parisons, we conducted multivariable analyses to adjust
for relevant sociodemographic and occupational covari-
ates, thereby providing estimates of the independent
association between neck pain/whiplash and beliefs.
Although the survey was opened to the general Ital-
ian population with no restriction, one limitation was
that the older population could not be easily reached
as they use social networks to a lesser extent. Thus, our
method of recruitment could have led to selection bias.
In addition, as the proportion of people in Italy using
social media and the diffusion by re-posting is unknown,
understanding the coverage of the survey was not possi-
ble. Another limitation may be the absence of a transcul-
tural validation of the WBQ. A further limitation of the
study is the cross-sectional nature of the design that does
not allow cause-effect relationships to be established
between observed beliefs and outcomes. To not reduce
the social desirability, the collection of patients’ infor-
mation was limited; thus, relevant information may have
been omitted (e.g., duration and etiology of pain, medical
history, current pain management, geographical distribu-
tion of the sample). Lastly, in our survey what constitutes
a clinically meaningful difference remains unknown.

Conclusion

Our study is the first to investigate the beliefs in both
neck pain/whiplash responders and laypersons, high-
lighting a heterogeneous and non-linear interaction
between pain and responders’ perspectives. Italian
responders reported negative beliefs regarding the
impact of neck pain/whiplash and agreed that anxiety
and stress influence the perception of pain. Recovery pes-
simism seems to be perceived more by individuals with
symptoms. Further studies are needed to integrate indi-
vidual’s experience into quantitative research.
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