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Spinoxiety: Anxiety-Driven Symptom Amplification and
Communication Needs in Patients with Spine-Related Pain

Bharatkumar R Dave', Rushangi Dave,” Sandesh Subhash Agrawal', Yogenkumar Adodariya’,
Ajay Krishnan', Mirant Bharat Dave'

Learning Point of the Article:
Spinoxiety helps identify whether spine-related anxiety is internally amplified or externally reinforced, enabling tailored communication,
better expectation-setting, and improved patient-centered spine care

Introduction: Anxiety, catastrophic interpretation, and fear-based illness beliefs can amplify pain and disability in patients with spine-related
symptoms, particularly when imaging findings, online information, or previous medical opinions are interpreted as evidence of serious damage.
We proposed Spinoxiety as a non-diagnostic clinical communication framework describing anxiety-driven amplification of spine-related
symptoms. We evaluated its potential clinical utility in adults presenting with neck and/or back pain.

Materials and Methods: In this prospective observational study, 200 adults with spine-related pain were categorized as Type 1 Spinoxiety
(predominantly self-amplified anxiety through internet-based interpretation, self-diagnosis, cognitive hypervigilance, and catastrophic
thinking) or Type 2 Spinoxiety (predominantly externally reinforced anxiety arising from doctors, relatives, friends, or social sources). Anxiety
(generalized anxiety disorder-7), pain catastrophizing (PCS), pain intensity (Visual Analog Scale), and functional disability (Oswestry
disabilityindex/neck disability index) were assessed at baseline and after 6 weeks of routine clinical care and communication.

Results: All clinical and psychological outcomes improved significantly at 6 weeks. However, patients with Type 1 Spinoxiety demonstrated
significantly higher residual anxiety and PCS than those with Type 2 Spinoxiety, despite broadly comparable improvements in pain intensity and
functional disability. Type 2 patients exhibited greater psychological recovery during follow-up.

Conclusion: Spinoxiety may provide a practical clinical communication framework for identifying the dominant source of fear, tailoring patient
and family communication, and improving expectation-setting in routine spine care. Further multicenter studies and formal psychometric
validation are required before Spinoxiety can be considered an established psychological construct.

Keywords: Spinoxiety, health anxiety, spine-related pain, symptom amplification, patient communication.

Introduction symptoms cannot always be explained by structural pathology

Spine-related pain is one of the leading causes of disability alone. Degenerative imaging findings are common even in

worldwide and represents a major source of healthcare =~ asymptomatic individuals, and therefore imaging

abnormalities require careful interpretation within the patient’s

utilization, work loss, and personal distress [ 1,2 ]. However, the
clinical and psychological context [3]. These observations

severity of pain and disability in patients with spine-related
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support a biopsychosocial approach in which biological
pathology, emotional response, cognitive appraisal, illness
behavior and social influences interact to shape symptom
experience and recovery [2,4].

Psychological factors are important determinants of pain
perception, disability and chronicity in musculoskeletal
disorders. Psychological distress, depressive symptoms,
somatization, fear-avoidance beliefs and maladaptive coping
have been associated with persistence of low back pain and
transition to chronic disability [S]. The fear-avoidance model
further explains how catastrophic interpretation of pain can
generate fear, hypervigilance, avoidance of activity,
deconditioning and persistent disability [6]. Pain
catastrophizing (PCS) has also been identified as a prognostic
factor for poorer outcomes in patients with low back pain [7].
These findings highlight the need to assess not only the
anatomical diagnosis, but also the patient’s interpretation of
symptoms, perceived threat and expectations regarding
recovery.

The concept of psychological “yellow flags” was introduced to
identify psychosocial factors that increase the risk of prolonged
pain and disability after musculoskeletal symptom onset [8].
These include fear, unhelpful beliefs, catastrophic thinking, low
confidence in recovery, emotional distress and maladaptive
illness behavior. In routine spine practice, such factors are
commonly encountered when patients interpret terms such as

» «

€« - » o« . . »
disc prolapse,” “degeneration,” “nerve compression,” or

« . » . . . . .
stenosis” as evidence of irreversible damage, impending

paralysis or inevitable surgery. This fear may persist even when

clinical findings are stable or imaging changes are age-related.

Modern healthcare environments have introduced additional
sources of symptom amplification. Patients frequently
encounter online medical information, social media narratives,
surgical videos, imaging terminology and anecdotal accounts of
poor outcomes. Excessive or repeated online searching for
health information may increase distress, a pattern described as
cyberchondria [9]. Cyberchondria has been linked
conceptually and empirically to health anxiety and anxiety-
spectrum phenomena [10]. In spine care, such information may
intensify fear of neurological deterioration, disability, or surgery
when interpreted without clinical context.

Clinical communication may also influence symptom
interpretation. Negative expectations and threatening
explanations can contribute to nocebo responses, whereas
empathic communication and positive expectation framing
have been shown to reduce pain and anxiety in healthcare
consultations [11,12]. This is particularly relevant in spine
practice, where patients and relatives often seek certainty about
imaging findings, future disability and the need for surgery. A

practical framework that identifies the dominant source of
anxiety may therefore help clinicians tailor communication,
reduce fear-based interpretation and improve communication
with both patients and families.

We used the term Spinoxiety as a non-diagnostic clinical
descriptor for anxiety-driven amplification of spine-related
symptoms, illness perception, disability and treatment concern.
Type 1 Spinoxiety refers to predominantly internally amplified
anxiety, usually driven by self-diagnosis, internet-based
interpretation, cognitive hypervigilance and catastrophic
thinking. Type 2 Spinoxiety refers to predominantly externally
reinforced anxiety arising from information provided by
doctors, family members, friends, social circles or previous
healthcare encounters. The term was not intended to create a
new psychiatric diagnosis, but to provide a clinically usable
language for identifying the source of fear and guiding
communication.

The present prospective observational study evaluated the
relationship between anxiety, PCS, pain intensity, and
functional disability in adults presenting with neck and/or back
pain. It also examined whether Type 1 and Type 2 Spinoxiety
differed in short-term psychological and functional recovery
afterroutine clinical care and communication.

Materials and Methods

This prospective observational study was conducted at Stavya
Spine Hospital and Research Institute, Ahmedabad, India.
Adult patients presenting with spine-related pain were enrolled
and followed for 6 weeks. The study was designed to evaluate
the relationship between anxiety-driven symptom
amplification, PCS, pain intensity and functional disability and
to examine whether different sources of anxiety amplification
were associated with different short-term recovery patterns.

The study was approved by the Institutional Ethics Committee
of Stavya Spine Hospital and Research Institute, Ahmedabad,
India, under protocol number
SSHRI/CS/NS/Soxiety/BRD/95/12.25. Written informed
consent was obtained from all participants before enrolment.
The study was conducted in accordance with the principles of
the Declaration of Helsinki [13].

Consecutive adult patients presenting with neck pain, back
pain, radicular pain, or spine-related symptoms were screened
for inclusion. Patients were eligible if they were 18-70 years of
age, able to complete the study questionnaires, and willing to
undergo baseline and 6-week follow-up assessments. Patients
were excluded if they had severe psychiatric illness requiring
active treatment, major neurological deficit requiring urgent
intervention, traumatic spine pathology, spine surgery within
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the preceding 6 months, inability to complete the
questionnaires, unwillingness to provide consent, or age below
18 years.

At baseline, demographic details, clinical history, symptom
region, neurological findings, available imaging findings, and
prior treatment history were recorded. Pain intensity was
assessed using the Visual Analog Scale (VAS), scored from 0 to
10, with higher scores indicating greater pain intensity.
Functional disability was assessed using the Oswestry disability
index (ODI) for patients with predominant lumbar symptoms
and the neck disability index (NDI) for patients with
predominant cervical symptoms [14,15]. Because the study
population included both lumbar and cervical presentations,
disability was analyzed as a region-specific percentage disability
score. In mixed cervical-lumbar presentations, the disability
score corresponding to the clinically dominant symptomregion
was used, so that each patient contributed only one disability
score to the analysis.

Spinoxiety was defined as anxiety-driven amplification of
spine-related symptoms, illness perception, disability and
treatment concern. The term was used as a non-diagnostic
clinical descriptor and not as a formal psychiatric diagnosis. The
purpose of the construct was to identify the dominant source of
fear amplification and to guide communication with patients
andrelatives.

Type 1 Spinoxiety was defined as predominantly internally
amplified anxiety, usually arising from self-diagnosis, repeated
internet-based interpretation, cognitive hypervigilance and
catastrophic thinking. Type 2 Spinoxiety was defined as
predominantly externally reinforced anxiety, arising from
information or opinions provided by doctors, relatives, friends,
social circles, previous consultations or conflicting
explanations.

Because no established instrument specifically evaluates
anxiety amplification related to spine symptoms, a study-
specific Spinoxiety Identification Questionnaire-10 (SIQ-10),
abbreviated as SIQ-10, was used at baseline. SIQ-10-style
responses were collected prospectively as part of the structured
clinical assessment. The questionnaire was designed asa clinical
classification tool to identify the dominant source of anxiety
amplification, rather than as an independently validated
psychiatric diagnosticscale.

The SIQ-10 included ten items scored from 0 to 4: 0 = not at all,
1 = occasionally, 2 = sometimes, 3 = often, and 4 = almost
always. Items 1-5 assessed internally amplified anxiety,
including internet-based interpretation, self-diagnosis,
symptom monitoring, hypervigilance, and catastrophic
appraisal. Items 6-10 assessed externally reinforced anxiety,

including fear arising from relatives, friends, previous medical
opinions, social narratives and conflicting advice.

The Type 1 subscore was calculated by summing items 1-S,
giving a score range of 0-20. The Type 2 subscore was
calculated by summing items 6-10, also giving a score range of
0-20. The total SIQ-10 score ranged from 0 to 40, with higher
scores indicating greater anxiety-driven amplification of spine-
related symptoms.

A patient was considered to have probable Spinoxiety when all
three of the following criteria were present: Spine-related
symptom concern; evidence of psychological amplification;
and clinically relevant illness concern. Evidence of
psychological amplification was defined as the presence of at
least one of the following: Generalized Anxiety Disorder-7
(GAD-7) score 210, PCS score >30, or SIQ-10 total score >12
[16,17]. Clinically relevant illness concerns included repeated
reassurance-seeking, excessive symptom monitoring, activity
avoidance, fear of paralysis, fear of irreversible spinal damage,
fear of unavoidable surgery, or persistent worry despite routine
clinical reassurance.

A patient was classified as having Type 1 Spinoxiety when
internally amplified anxiety was the dominant pattern, reflected
by higher SIQ-10 Type 1 domain responses and supported by
clinical interview evidence of self-diagnosis, repeated internet-
based interpretation, symptom hypervigilance, or catastrophic
appraisal. A patient was classified as having Type 2 Spinoxiety
when externally reinforced anxiety was the dominant pattern,
reflected by higher SIQ-10 Type 2 domain responses and
supported by clinical interview evidence that fear was mainly
driven by relatives, friends, social narratives, previous medical
opinions or conflicting explanations.

For operational classification, Type 1 Spinoxiety was assigned
when the SIQ-10 Type 1 subscore was >10 and at least 3 points
higher than the Type 2 subscore. Type 2 Spinoxiety was
assigned when the SIQ-10 Type 2 subscore was >10 and at least
3 points higher than the Type 1 subscore. Where both patterns
were present, the final classification was based on the dominant
source of anxiety amplification identified during the structured
clinical interview. Mixed Spinoxiety was not analyzed as a
separate subgroup in the present exploratory study.

All patients received routine clinical care according to the
treating clinician’s assessment. This included clinical
evaluation, explanation of symptoms, interpretation of imaging
findings where available, pharmacological treatment when
indicated, physiotherapy advice, activity guidance and follow-
up. Communication focused on correcting fear-based
misinterpretation of spine symptoms. Patients were informed
that imaging abnormalities do not always indicate severe or
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progressive disease and that pain intensity does not necessarily
implyirreversible damage.

The Spinoxiety classification was used to guide
communication. In patients with Type 1 Spinoxiety,
communication emphasized correction of internet-derived
misconceptions, reduction of repetitive symptom checking,
clarification of radiology-symptom mismatch, and reassurance
regarding feared consequences such as paralysis or inevitable
surgery. In patients with Type 2 Spinoxiety, communication
emphasized clarification of externally reinforced fears,
reconciliation of previous medical opinions and, when
appropriate, discussion with relatives or caregivers to ensure
consistent messaging. This approach was intended to improve
communication by identifying whether the patient’s fear was
primarily self-amplified or externally reinforced.

Patients were reassessed 6 weeks after baseline evaluation. At
follow-up, VAS, region-specific functional disability score,
GAD-7 and PCS were repeated. Change in score between
baseline and 6 weeks was calculated for each outcome. Higher
deltavaluesindicated greaterimprovement.

The primary outcome was the association between
psychological distress and clinical symptom burden, assessed
through the relationship of GAD-7 and PCS scores with pain
intensity and functional disability. Secondary outcomes were
changes in anxiety, PCS, pain intensity and functional disability
from baseline to 6 weeks. Exploratory outcomes included
comparison of baseline scores, 6-week residual scores and delta
recovery between Type 1 and Type 2 Spinoxiety patients.

Data were analyzed using the Statistical Package for the Social
Sciences software. Continuous variables were expressed as
mean and standard deviation or median and interquartile range,
depending on data distribution. Categorical variables were
expressed as frequencies and percentages. Normality was
assessed using the Shapiro-Wilk test. Baseline and 6-week
follow-up scores were compared using paired t-tests for
normally distributed variables and Wilcoxon signed-rank tests
for non-normally distributed variables. Between-group
comparisons of Type 1 and Type 2 Spinoxiety patients were
performed using independent-sample t-tests or Mann-Whitney
U tests for continuous variables, and Chi-square or Fisher’s
exact test for categorical variables, as appropriate.

Correlation analysis was performed to evaluate associations
between psychological variables and clinical symptom burden.
Pearson correlation coefficient was used for normally
distributed variables and Spearman correlation coefficient for
non-normally distributed variables. Because Type 1 and Type 2
subgroups were unequal in size, adjusted analyses were planned
to reduce the risk of confounding. Linear regression models
were used to assess whether Spinoxiety subtype independently

predicted 6-week residual GAD-7, PCS, VAS and functional
disability scores after adjustment for baseline score, age, sex,
symptom region and baseline pain intensity. Effect sizes and
95% confidence intervals were calculated where appropriate. A
P < 0.05 was considered statistically significant.

As the SIQ-10 was developed for this study, internal
consistency of the total questionnaire and its two domains was
assessed using Cronbach’s alpha. If classification was performed
by more than one assessor, inter-rater agreement for Type 1
versus Type 2 categorization was assessed using Cohen’skappa.

Results

A total of 200 patients presenting with spine-related pain were
included in the final analysis. Complete baseline and 6-week
follow-up data were available for all participants. The mean age
of the cohort was 45.03 + 13.51 years. There were 116 female
patients and 84 male patients. Based on SIQ-10-style responses
and structured clinical interview, 166 patients were classified as
having Type 1 Spinoxiety and 34 as having Type 2 Spinoxiety.
All patients met the operational criteria for probable Spinoxiety.
The SIQ-10 total score was 20.86 + 1.44. Type 1 and Type 2
patients had similar total SIQI0 scores, suggesting that the
classification reflected the dominant source of anxiety
amplification rather than the overall amount of anxiety-driven
symptom concern. However, the domain profile differed
strongly between groups. Type 1 patients had higher internal
amplification scores, whereas Type 2 patients had higher
external reinforcement scores. The Type 1 and Type 2 SIQ-10
domains showed high internal consistency, with Cronbach’s
alpha values of 0.897 and 0.893, respectively, as shown in Table
1.

At baseline, the cohort showed substantial psychological and
clinical symptom burden. The mean GAD-7 score was 15.87 £
2.07,the mean PCS score was 42.13 £ 5.43, the mean VAS score
was 7.15 + 0.84, and the mean region-specific functional
disability score was 56.47 £ 9.29. A GAD-7 score of 10 or more
was present in 199 patients, and a PCS score of 30 or more was

Table 1: SIQ-10 domain profile according to spinoxiety subtype

S1Q-10 variable Type 1 meaniSD Type 2 mean+SD t Statistic P -value
Type 1 (Internal 16.6741.54 4.65£1.94 34.06 <0.001
Amplification) Subscore
 Type 2 (External 4.18+1.86 16.26+1.85 3472 <0.001
Reinforcement) Subscore
Total SIQ-10 score 20.85+1.45 20.91+1.42 -0.23 0.817

SIQ-10: Spinoxiety identification questionnaire-10, SD: Standard deviation. The Type 1
(Internal Amplification) domain evaluates self-diagnosis, internet-based interpretation of
symptoms, hypervigilance, and catastrophic symptom appraisal. The Type 2 (External
Reinft t) d anxiety reinforced by relatives, friends, social narratives,
previous medical opinions, and conflicting explanations. While the total SIQ-10 scores were
comparable between the two subtypes, domain-specific subscores demonstrated marked

divergence, supporting the construct validity of the Spinoxiety subtype classification.
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Table 2: Change in clinical and psychological scores from baseline to 6-week

follow-up
. Baseline 6-week Mean o
Varisble meantSD  meantSD  improvement +SD o
GAD-7 15.87+£2.07 | 10.33+2.87 5.5442.05 38.23 <0.001
PCS 42.13£5.43 | 27.26£9.51 14.88+7.59 27.72 <0.001
VAS 7.15¢0.84 | 3.18+1.02 3.97+1.05 53.42 <0.001
Functional | ¢ 171020 | 10.42:7.72 | 37.05:9.40 5577 | <0.001
disability score

GAD-7: Generalized anxiety disorder-7, PCS: Pain catastrophizing scale, VAS: Visual
Analog Scale, SD: Standard deviation. Functional disability was assessed using the
Oswestry disability index for patients with lumbar-d t symp and the neck
disability index for patients with cervical-dominant symptoms, with both reported as
percentage disability scores. All clinical and psychological outcome measures
demonstrated statistically significant improvement from baseline to the 6-week follow-
up (P<0.001 for all comparisons)

presentin 195 patients.

At 6 weeks, significant improvement was observed in all
measured outcomes. Mean GAD-7 improved from 15.87 £2.07
to 10.33 + 2.87, PCS from 42.13 + 5.43 to 27.26 £ 9.51, VAS
from 7.15 £ 0.84 to 3.18 £ 1.02, and functional disability from
56.47 £ 9.29 to 19.42 + 7.72. All changes were statistically
significant, asillustrated in Tables 2 and 3.

At baseline, Type 1 and Type 2 patients did not differ
significantly in age, GAD-7 score, or PCS score. However, Type
1 patients had significantly higher baseline pain intensity and
functional disability. Mean baseline VAS was 7.20 + 0.82 in
Type 1 patients and 6.85 £ 0.89 in Type 2 patients. Mean
baseline functional disability was 57.25 £ 9.03 in Type 1
patientsand 52.65+9.71in Type 2 patients.

At 6 weeks, both groups improved; however, Type 1 patients
retained a substantially higher residual psychological burden.
Mean 6-week GAD-7 was 11.24 + 2.13 in Type 1 patients and
5.88 £ 1.63 in Type 2 patients. Mean 6-week PCS was 30.30 +
7.21 in Type 1 patients and 12.41 * 3.40 in Type 2 patients.
Persistent GAD-7 score >10 at 6 weeks was present in 133
patients, all of whom belonged to the Type 1 group. Persistent
PCS score >30 was present in 115 patients, all within the Type 1

Table 3: Baseline correlations between psychological and clinical variables
Psychcfloglca Clinical variable Corl:e!atlon Psycho'loglca Clltucal
| variable coefficient (r) | variable variable
GAD-7 VAS 0.306 <0.001 GAD-7 VAS
Functional Functional
D-7 .2 <0.001 D-
GA Disability Score 0.268 0.00 GAD7 Disability Score
PCS VAS 0.268 <0.001 PCS VAS
Functional Functional
<
PG Disability Score 0.43 0.001 PGS Disability Score;
GAD-7: Generalized Anxiety Disorder-7, PCS: Pain Catastrophizing Scale, VAS:
Visual Analog Scale

Table 4: Comparison between Type 1 and Type 2 Spinoxiety

Variable Type 1 meantSD  Type 2 mean#SD  t Statistic P-value
Baseline
Age (years) 45.48+13.89 42.79+11.41 1.2 0.234
GAD-7 15.99+2.00 15.26+2.30 1.72 0.092
PCS 42.44+4.78 40.62+7.79 1.31 0.196
VAS 7.20+0.82 6.85+0.89 2.12 0.039
Functional 57.2549.03 52.6549.71 255 | 0014
disability score
6-week follow-up
GAD-7 11.2442.13 5.88+1.63 16.52 | <0.001
PCS 30.30+7.21 12.4143.40 2212 | <0.001
VAS 3.28+1.05 2.68+0.73 4.03 <0.001
Functional 20.2948.01 15.18+4.09 545 | <0.001
disability score
GAD-7: Generalized Anxiety Disorder-7, PCS: Pain catastrophizing scale,
VAS: Visual Analog Scale, SD: Standard deviation

group, asshownin Table 4.

Delta recovery analysis showed that Type 2 patients had
significantly greater psychological recovery than Type 1
patients. The meanreductionin GAD-7 was9.38 £ 1.28 in Type
2 patients and 4.75 * 1.04 in Type 1 patients. The mean
reductionin PCS was 28.21 + 6.11 in Type 2 patients and 12.14
* 4.23 in Type 1 patients. In contrast, improvement in pain
intensity and functional disability was comparatively similar
between the two groups, as shown in Tables Sand 6.

Adjusted linear regression was performed to assess whether
Spinoxiety subtype independently predicted 6-week residual
scores. Type 2 Spinoxiety was used as the reference group. After
adjustment for baseline score, age, sex, symptom region and
baseline pain intensity, Type 1 Spinoxiety remained
independently associated with higher residual GAD-7 and PCS
scores at 6 weeks. The adjusted association with residual VAS
was no longer statistically significant, whereas the association
with residual functional disability remained modest but
significant.

Models were adjusted for baseline value of the corresponding
outcome, age, sex, symptom region and baseline VAS. For the
VAS model, baseline VAS was included as the baseline outcome
variable and was not duplicated.

Opverall, the results show that anxiety and catastrophizing were
significantly associated with greater pain and disability at
presentation. Although routine care and communication were
associated with significant improvement across all measured
outcomes, Type 1 Spinoxiety was associated with persistent
residual anxiety and catastrophizing at 6 weeks. Type 2
Spinoxiety showed greater psychological recovery, whereas
pain and disability improvement were broadly comparable
between the two groups. Clinically, this supports the value of
identifying whether spine-related fear is primarily self-
amplified or externally reinforced, as this distinction may help
tailor communication and improve communication with
patients and relatives.

Clinically, subtype identification helped the treating team
frame discussions with patients and relatives. Type 1 patients
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Table S: Delta recovery comparison between type 1 and

type 2 spinoxiety
Type 1 Type 2
Variable improvement improvement t Statistic P-value
mean+SD meanSD
AGAD-7 4.75+1.04 9.38+1.28 -19.81 | <0.001
APCS 12.14+4.23 28.21+6.11 | —14.62 | <0.001
AVAS 3.93+1.12 4.18+0.58 -1.89 0.062
dé;ﬁmzzzlre 36.96£9.65 | 37.47+8.18 | —0.32 | 0751

A, change from baseline to 6-week follow-up, GAD-7:
Generalized Anxiety Disorder-7, PCS: Pain catastrophizing
scale, VAS: Visual Analog Scale, SD: Standard deviation

more commonly required clarification of self-diagnosis,
internet-derived fears and catastrophic interpretation of imaging
findings, whereas Type 2 patients more often required
clarification of externally reinforced fears arising from relatives,
previous opinions, social narratives or conflicting advice. This
was used as part of routine clinical explanation and expectation-
setting, notasastructured psychological intervention.

Discussion

This prospective observational study suggests that anxiety-
driven symptom amplification is clinically relevant in patients
presenting with spine-related pain. Anxiety and PCS were
significantly associated with greater pain intensity and functional
disability at presentation. Although pain, disability, anxiety, and
catastrophizing improved significantly after routine care and
communication, patients with Type 1 Spinoxiety showed more
persistent residual anxiety and catastrophizing than patients with
Type 2 Spinoxiety. Importantly, improvement in pain and
disability was broadly comparable between the two groups,
whereas psychological recovery differed substantially. This
indicates that physical symptom improvement and
psychological recovery may not always progress in parallel.

The findings support the broader biopsychosocial
understanding of spine-related pain, in which symptom burden
is shaped not only by structural pathology but also by cognitive
appraisal, emotional response, illness behaviorand social context
[2/4]. Degenerative spinal imaging findings are common in
asymptomatic individuals, and therefore, imaging abnormalities
may acquire harmful meaning when interpreted without clinical
context [3]. In this setting, anxiety and catastrophizing may
increase perceived threat, symptom monitoring and fear-based
avoidance, thereby amplifying pain and disability. This is
consistent with the fear-avoidance model, which proposes that
catastrophic interpretation of pain can lead to fear,
hypervigilance, avoidance and persistent disability [ 6].

Table 6: Adjusted association of type 1 spinoxiety with 6-
week residual outcomes

Adjusted mean

Six-week
VENEE difference (Type 1 95% CI
outcome
vs. Type 2)
GAD-7 4.77 4411t05.14 <0.001
PCS 16.73 15.16 to 18.30 <0.001
VAS 0.28 —0.01 to 0.57 0.058
Functional 2.66 0.38 0 4.94 0.023
disability score

CI: Confidence interval, GAD-7: Generalized Anxiety Disorder-
7, PCS: Pain catastrophizing scale, VAS: Visual Analog Scale

The concept of Spinoxiety was developed to provide a clinically
usable language for this anxiety-driven amplification. It is
important to emphasize that Spinoxiety is not proposed as a new
psychiatric diagnosis. Rather, it is a structured clinical descriptor
that helps identify whether spine-related fear is predominantly
self-amplified or externally reinforced. This distinction may be
useful because the same level of anxiety can arise from different
sources and may therefore require different communication
strategies.

Type 1 Spinoxiety appeared to represent a more internally
sustained cognitive-emotional pattern. These patients showed
high internal amplification scores on SIQ-10 and had persistent
anxiety and catastrophizing at 6 weeks despite meaningful
improvement in pain and disability. Clinically, these patients
often required repeated correction of internet-derived
misconceptions, explanation of radiology-symptom mismatch,
and reassurance that pain did not necessarily indicate progressive
damage, paralysis, or inevitable surgery. This pattern overlaps
conceptually with health anxiety, cyberchondria, symptom
hypervigilance and catastrophizing [7,9,10].

Type 2 Spinoxiety appeared to represent a more externally
reinforced anxiety pattern. These patients had high external
reinforcement scores on SIQ-10, suggesting that their fear was
shaped mainly by relatives, friends, previous medical opinions,
social narratives, or conflicting advice. Their greater
psychological recovery may indicate that externally reinforced
anxiety is more responsive to clear explanation, reconciliation of
prior opinions and consistent messaging from the treating team.
In many such cases, communication was most effective when
relatives or caregivers were included, because the source of fear
wasnotlimited to the patientalone.

A practical implication of the Spinoxiety framework is improved
clinical communication. In routine spine practice, patients and
. . « . »
relatives may interpret terms such as “disc prolapse,
“degeneration,” “stenosis,” or “nerve compression” as evidence of
irreversible damage, impending paralysis, or inevitable surgery.

Identifying whether fear was predominantly self-amplified or
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externally reinforced helped the treating team communicate
more specifically. Type 1 patients required clarification of self-
generated and internet-driven fears, whereas Type 2 patients
required clarification of externally reinforced concerns, often
involving relatives or caregivers. This approach remained
within the scope of routine clinical explanation, education and
expectation-setting by spine clinicians and was not intended to
replace formal psychological or psychiatric care when needed.

This communication aspect is clinically important because a
clinician’s language can influence symptom expectations.
Threatening explanations, alarming diagnostic labels, and
poorly contextualized imaging findings may contribute to
negative expectations and nocebo responses [11]. Conversely,
empathic and positive communication hasbeen associated with
reductions in pain and anxiety during healthcare consultations
[12]. The Spinoxiety framework may therefore help clinicians
avoid both dismissal and overmedicalization: the patient’s
symptoms are acknowledged as real, whereas the role of
anxiety-driven amplification is explained in a practical and non-
blaming manner.

The SIQ-10 findings provide preliminary support for the
proposed Type 1 and Type 2 distinction. The two domains
showed high internal consistency, and the total SIQ-10 scores
were similar between subtypes, suggesting that the
classification reflected the dominant source of anxiety rather
than merely the total severity of fear. In adjusted analysis, Type 1
Spinoxiety remained independently associated with higher
residual GAD-7 and PCS scores at 6 weeks, even after
accounting for baseline score, age, sex, symptom region, and
baseline pain intensity. This supports the possibility that
internally amplified anxiety may be a marker of delayed
psychological recovery.

These findings have practical implications for spine care and
liaison psychiatry. Routine screening for anxiety and
catastrophizing using brief tools such as GAD-7 and PCS may
help identify patients at risk of persistent psychological distress
[16,17]. The SIQ-10 may add a clinically useful layer by
identifying the source of fear amplification. Type 1 patients may
benefit from structured education, correction of internet-based
misconceptions, reduction of repeated reassurance seeking,
and, when needed, referral for psychological intervention. Type
2 patients may benefit from family-inclusive communication,
clarification of previous advice and consistent communication
across treating professionals.

The study has limitations. First, it was conducted at a single
tertiary spine center, which may limit generalizability. Second,
although the total sample size was 200 patients, the Type 2
subgroup was smaller than the Type 1 subgroup, and subgroup
comparisons should therefore be interpreted with caution.

Third, the follow-up duration was limited to 6 weeks, and a
longer follow-up is needed to determine whether persistent
Spinoxiety predicts chronic disability, repeated consultations,
unnecessary imaging, treatment dissatisfaction, or surgical
decision-making.

Fourth, SIQ-10 was developed for this study and should be
considered a structured clinical classification tool rather than a
validated psychiatric scale. Although the domain-level internal
consistency was high, future studies should evaluate its test-
retest reliability, inter-rater reliability, construct validity, and
predictive validity. Validation should include comparison with
established measures of health anxiety, somatic symptom
burden, fear-avoidance beliefs, depression, PCS and
generalized anxiety. Fifth, formal psychiatric diagnostic
interviews were not performed, and the study did not assess
comorbid depressive disorders, illness anxiety disorder or
somatic symptom disorderin detail.

Additional limitations include possible confounding by
diagnosis, symptom duration, radiological severity, prior
consultations, treatment type and family involvement.
Functional disability was analyzed as a region-specific
percentage score using ODI for lumbar-dominant symptoms
and NDI for cervical-dominant symptoms [14,15]. Although
this approach allowed patient-level analysis across cervical and
lumbar presentations, future studies should analyze lumbar and
cervical cohorts separately. Finally, because all patients received
routine care and communication, the study cannot determine
whether Spinoxiety-guided communication is superior to
standard communication without a comparative intervention

design.

Despite these limitations, the study provides preliminary
evidence that identifying the source of spine-related anxiety
may have clinical value. Type 1 Spinoxiety mayrepresenta more
persistent internally amplified pattern requiring focused
psychological support, whereas Type 2 Spinoxiety may be more
responsive to clarification of external messages and family-
inclusive communication. The concept may help clinicians
move beyond simply asking whether a patient is anxious,
toward understanding why the patient is anxious and how that
anxietyis being reinforced.

In summary, Spinoxiety may serve as a practical
communication framework for anxiety-driven symptom
amplification in spine-related pain. It may help clinicians
identify patients who require more focused communication,
improve communication with patients and relatives, and reduce
fear-based interpretation of spine symptoms. Further
multicentre validation and longer follow-up are required before
Spinoxiety can be considered an established psychological
construct or prognostic tool.
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Appendix S1. Spinoxiety Identification Questionnaire-10
and classification criteria

Spinoxiety Identification Questionnaire-10

The Spinoxiety Identification Questionnaire-10, abbreviated as
SIQ-10, was used as a structured clinical classification tool to
identify the dominant source of anxiety amplification in
patients presenting with spine-related symptoms. The
questionnaire was not intended to function as a formal
psychiatric diagnostic scale.

Patients were asked to respond to each item according to how
often the thought, worry or influence affected their
understanding of their spine-related symptoms during the
previous two weeks.

Response options
0=Notatall
1=Occasionally

2=Sometimes

Item Question Domain

| repeatedly search the internet, videos,
1 or social media to understand my spine
problem.

Type 1: Internal
Amplification

Online information makes me feel that
2 my spine problem may be more serious
than my doctor says.

Type 1: Internal
Amplification

| keep checking or monitoring my
3 symptoms because | fear something may
worsen suddenly.

Type 1: Internal
Amplification

| feel that my scan or report shows
4 dangerous damage even when | am
reassured clinically.

Type 1: Internal
Amplification

| often imagine serious consequences
5 such as paralysis, permanent disability, or
unavoidable surgery.

Type 1: Internal
Amplification

Opinions from relatives or friends have
6 increased my fear about my spine
problem.

Type 2: External
Reinforcement

Previous medical opinions or explanations
7 have made me more anxious about my
spine problem.

Type 2: External
Reinforcement

Stories of other patients with spine
8 problems have increased my fear about
my own condition.

Type 2: External
Reinforcement

My family or social circle frequently
9 warns me that my spine problem may
become dangerous.

Type 2: External
Reinforcement

Conflicting advice from different people

T 2: Ext |
10 or doctors has made it difficult for me to ype xterna

Reinforcement
feel reassured.

3=0ften
4= Almostalways SIQ-10items
SIQ-10items

Scoringmethod

The SIQ-10 provides three scores:

Type 1/internal amplification subscore:
Sum of items 1-S.

Scorerange: 0-20.

Type 2/external reinforcement
subscore: Sum of items 6-10.

Scorerange: 0-20.

Total SIQ-10score:
Sum of items 1-10.
Scorerange: 0-40.

Higher scores indicate greater anxiety-driven amplification of
spine-related symptom concern. The total score reflects the
overall burden of Spinoxiety features, while the Type 1 and
Type 2 subscores identify the dominant source of anxiety
amplification.

Appendix S2. Operational criteria for probable Spinoxiety

A patient was considered to have probable Spinoxiety when all
three of the following criteria were present.

Criterion A: spine-related symptom context

The patient presented with one or more of the following: neck
pain, back pain, radicular pain, spine-related imaging concern,
fear of neurological deterioration, fear of paralysis, fear of
permanent disability, or fear of needing spine surgery.

Criterion B: psychological amplification
Atleast one of the following was present:
GAD-7score >10;

PCSscore >30;

SIQ-10totalscore >12.

Criterion C: clinically relevantillness concern

The patient demonstrated clinically relevant illness concern,
such as repeated reassurance seeking, excessive symptom
monitoring, activity avoidance, repeated internet searching,
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fear of irreversible spinal damage, fear of paralysis, fear of
unavoidable surgery, or persistent worry despite routine clinical

reassurance.

AppendixS3. Type 1 and Type 2 Spinoxiety classification
Type 1 Spinoxiety: internally amplified pattern

Type 1 Spinoxiety was assigned when the patient’s anxiety was
predominantly self-amplified.

Operationally, Type 1 was classified when:
SIQ-10Type 1 subscorewas>10, and

SIQ-10 Type 1 subscore was at least 3 points higher than the
Type 2 subscore.

Clinical features supporting Type 1 classificationincluded:

repeated internet searching, self-diagnosis, overinterpretation
of imaging reports, symptom hypervigilance, catastrophic
interpretation of pain, fear of paralysis, fear of progressive
damage, and difficulty accepting clinical reassurance despite
stable findings.

Type 2 Spinoxiety: externally reinforced pattern

Type 2 Spinoxiety was assigned when the patient’s anxiety was
predominantly

reinforced by external sources.
Operationally, Type 2 was classified when:
SIQ-10Type 2 subscorewas >10, and

SIQ-10 Type 2 subscore was at least 3 points higher than the
Type 1 subscore.

Clinical features supporting Type 2 classificationincluded:

fear increased by relatives, friends, social narratives, previous
medical

opinions, conflicting explanations, stories of other patients, or
repeated

warnings from family or social contacts.

Mixed Spinoxiety features

Mixed Spinoxiety features were considered when both Type 1
and Type2

subscores were >10 and the difference between the two
subscoreswasless

than 3 points. In the present exploratory study, mixed
Spinoxiety wasnot

analysed as a separate subgroup. Where both patterns were

present,

classification was based on the dominant source of anxiety
amplificationidentified during structured clinical interview.

Appendix $4. Clinicalinterview prompts used with SIQ-10

The following prompts were used to support classification and
communication:

1. “What worries you most about your spine problem?”
2.“What do you think mayhappen ifthis problem worsens?”

3.“Have you searched the internet, videos or social media about
your symptoms?”

4. “Did online information make you more reassured or more
worried?”

5. “Has anyone in your family or social circle increased your
concern about this problem?”

6. “Have you received different or conflicting medical
opinions?”

7. “Are you worried that your pain means permanent damage,
paralysis or definite surgery?”

8. “What explanation would help you feel more confident about
your condition?”

These questions were not scored separately, but were used to
confirm whether the dominant source of anxiety was internally
amplified or externally reinforced.

Conclusion

Spinoxiety is proposed as a practical clinical communication
framework for identifying anxiety-driven amplification of
spine-related symptoms rather than a psychiatric diagnosis. In
this prospective observational study, patients with Type 1
Spinoxiety demonstrated greater residual anxiety and PCS than
those with Type 2 Spinoxiety despite comparable improvement
in pain intensity and functional disability. Identifying the
predominant source of fear may help clinicians tailor
communication, improve patient and family understanding,
and optimize expectation-setting during routine spine care.
Further multicenter studies with long-term follow-up and
formal psychometric validation of the SIQ-10 are required
before Spinoxiety can be considered an established
psychological construct or prognostic tool.

Clinical Message

Identifying whether spine-related anxiety is internally amplified or
externally reinforced may help clinicians tailor communication,
improve patient reassurance, and support psychological recovery.
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