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1 | INTRODUCTION
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Abstract

Psychiatric comorbidity is common in patients with chronic pain. In peripheral neuro-
pathic pain, particularly anxiety and mood disorders are frequently present and asso-
ciated with a high level of catastrophizing. Small fiber neuropathy (SFN) is a
peripheral neuropathy dominated by pain. This study aimed to investigate the preva-
lence of and factors associated with anxiety and depressive symptoms in SFN. All
consecutive patients diagnosed with SFN at Maastricht University Medical Center+,
between September 2016 and October 2021, were included (n = 1310). Data on
demographics, medical history, diagnostic tests, and questionnaires about pain, SFN-
specific symptoms, and mental health were collected once. The Hospital Anxiety and
Depression Scale (HADS) was used to measure anxiety and depression and the Pain
Catastrophizing Scale (PCS) to measure the degree of catastrophizing. One-third of
the patients had an abnormal HADS score (>11) on the subscales anxiety and/or
depression (26.5% anxiety and 23.0% depression) indicating clinical relevance.
Regression analysis showed that higher pain intensity, catastrophizing, and more
SFN-related complaints were significantly associated with an abnormal HADS-score.
In conclusion, the prevalence of reported anxiety or depressive symptoms in SFN is
36.3%. A multidisciplinary approach, not only focusing on pain relief, is therefore

essential for the treatment of SFN.
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peripheral neuropathic pain, particularly anxiety and mood disorders
are frequently present and associated with a high level of

Psychiatric comorbidity is common in patients with chronic pain.*? A
bidirectional relationship is frequently described between chronic pain
and mental disorders.>> Especially anxiety and disturbed mood are

common with chronic or severe pain conditions.® Moreover, in

The present study was funded by the Prinses Beatrix Spierfonds (W.OK17-09).

catastrophizing.”®

Small fiber neuropathy (SFN) is a peripheral neuropathy of the
small nerve fibers, characterized by chronic neuropathic pain and
autonomic dysfunction.” An underlying condition is found in 47% of
the cases.’® To establish the diagnosis of SFN, a diagnostic workup is
necessary. This consists of a skin biopsy to measure the intraepider-
mal nerve fiber density (IENFD) and quantitative sensory testing
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(QST) to determine the temperature thresholds. Skin biopsy is a mini-
mally invasive, objective, and reliable method to quantify the nerve
fiber endings in the skin.** In QST, patients must indicate when they
experience a thermal stimulus. Hence, this method is subjective and
demands the cooperation of the patient.

Overall, quality of life (QOL) is severely reduced in SFN patients
compared with healthy individuals or patients with various other
chronic conditions and might be attributed to both physical (especially
pain) and mental factors.’? In most chronic pain conditions, QOL is
reduced®® and negatively influenced by the presence of anxiety or
depressive mood.***” The worldwide prevalence of an anxiety or
depressive disorder is respectively estimate around 4.4%-3.6%
(WHO).28 In chronic neuropathic pain, the prevalence of both disor-
ders is higher, and reported up to 25%-65.6%.1%"2* More specifically,
in painful diabetic polyneuropathy a prevalence of 46.7% for depres-
sion and 60.7% for anxiety disorders has been described.?? Prevalence
rates for anxiety disorders and depression in fibromyalgia?® and com-
plex regional pain syndrome type 1 are estimated around 40%,%* and
in psychosomatic disorders, such as irritable bowel syndrome
around 30%.2°

Studies about the specific mental health status of SFN patients are
scarce. The exact prevalence of anxiety and depression in SFN is not
clear. In an American study, consisting of a retrospective chart review and
cross-sectional survey in 100 SFN patients, anxiety or depressive symp-
toms were described to be present in one-third of the patients.2

The risk of developing a mental disorder in (chronic) pain seems
to be determined by a longer duration of pain, the daily use of medica-
tion, and the severity of pain at baseline.?” Recognizing the co-
occurrence of mental health conditions and neuropathic pain is
important concerning the treatment and management of chronic pain,
and a multidisciplinary approach to delivering personalized health care
might be more sufficient.

This study aimed to investigate the prevalence of and factors

associated with anxiety and depressive symptoms in SFN.

2 | MATERIALS AND METHODS

21 | Study population
The Maastricht University Medical Center+ (Maastricht UMC+)
serves as a tertiary referral center for SFN in the Netherlands and the
only center in the Netherlands in which the IENFD in skin biopsy can
be determined. Patients with possible SFN receive an extensive stan-
dardized workup during a daycare setting to establish the diagnosis
and to search for an underlying condition associated with SFN. Based
on the results, the patients receive a treatment advice. The treatment
and follow-up take place in their own region. In addition, the Maas-
tricht UMC+ has also a regional hospital function. As a result, patients
can also be referred directly by a general practitioner.

All consecutive patients being 18 y of age or older who visited the
Maastricht UMC+ between September 2016 and October 2021, and
who met the diagnostic criteria for SFN, were included in this study. The

diagnosis of SFN was confirmed according to the Besta criteria.?®% The
Besta criteria require the combination of at least two clinical signs and
symptoms, and abnormal temperature thresholds in QST, and/or reduced
IENFD in skin biopsy, with no signs of large fiber involvement.?® All
patients fulfilled several online questionnaires about pain (pain intensity
Visual Analog Scale [VAS]), SFN-related symptoms (SFN-Symptoms
Inventory Questionnaire [SFN-SIQ]), and mental health (Hospital Anxiety
and Depression Scale (HADS), and Pain Catastrophizing Scale (PCS)). All
data has been collected prospectively.

The data was used anonymously and patients had the possibility to
complain about the use of medical and personal data for research accord-
ing to the Code of Conduct for the Use of Data in Health Research.

2.2 | Measurement tools

The following data were collected: sex, age at visit, age of onset com-
plaints, somatic comorbidity, IENFD, QST, and nerve conduction study
results.

Pain intensity was measured by the VAS for the current pain inten-
sity. The VAS ranges from O to 100. A score of O indicates no pain, and a
score of 100 is the worst pain someone can imagine. The pain intensity is
divided into three main categories (mild: 0-49, moderate: 50-69 and
severe: 70-100) according to the Verbal Rating Scale.®® In addition to
pain intensity, pain locations were indicated to make a distinction
between specific peripheral pain locations and diversely distributed pain
(see Figure 1). Participants had to indicate the most painful body parts.
The sum of each body part and side was calculated (eg, left hand-+-
abdomen-tright feet+left feet = 4). The pain intensity, the pain duration
and the number of pain sites were divided into four categories. Categoriz-
ing data makes it more clinically useful and easier to interpret the results,
than using a continuous outcome.

The SFN-SIQ, a Rasch-based questionnaire, is a valid and reliable
tool to measure SFN-specific complaints.3? The questionnaire consists
of 14 questions (9 about dysautonomia) with four answer options:
never, sometimes, most of the time, and always. The centile metric
total scores were calculated, which range from O to 100. A higher
score indicates more complaints.

The Dutch version of the HADS was used to screen for anxiety
and depressive symptoms.®? The questionnaire consists of
14-items, of which seven are related to depression (HADS-D) and
seven to anxiety (HADS-A) with a maximal score of 21 on both
subscales. A cut-off point of 211, on the subscales, is considered
to be abnormal and clinically relevant indicating a probable pres-
ence of anxiety or depressive symptoms. A score between O and
7 on both subscales is considered to be normal, and scores
between 8 and 10 are considered to be borderline.3®

The PCS questionnaire was used to measure the level of catastro-
phizing and consists of 13 questions, with five answer options (0 not
at all; 1 to a slight degree; 2 to a moderate degree; 3 to a great degree;
4 all the time).3* The PCS ranges from O to 52. A higher total score
indicates the presence of catastrophic thoughts.>®> The PCS total
scores were divided into four categories.
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2.3 | Statistical analysis

The demographic and clinical information of the total population
were calculated with mean and SD for continuous variables. Abso-
lute and relative frequencies were calculated for categorical vari-
ables. Pearson coefficient correlation was used for normally
distributed variables to evaluate linear correlations. A significance
level of 0.05 was set.

Univariate and multivariate logistic regression analysis was used
to identify variables independently associated with the subscales of
the HADS questionnaire. First, a univariate logistic regression analysis
(model 1) was performed to assess the relationship between potential
relevant factors and scores on the subscales of the HADS question-
naire (<11 vs 211). Second, variables that were associated with the
HADS questionnaire score according to a significance level of
a < 0.10. A backward stepwise regression selection was performed
until the final model was reached including only variables associated
with the HADS questionnaire with a statistically significant level of
a < 0.05. Odds ratios including 95% confidence intervals and P-values
were presented.

Statistical analyses were performed in SPSS (Version 25.0, SPSS
Inc., Chicago, IL, USA).

3 | RESULTS

3.1 | Patients

A total of 1608 consecutive patients were screened at the Maastricht
UMC+ between September 2016 and October 2021, of whom
298 patients were excluded; 288 patients did not meet the diagnostic

criteria, and 10 did not have had a complete workup in our hospital. A
total of 1310 patients with SFN were included in the analysis (see
Figure 2). The demographic and clinical characteristics of all SFN par-
ticipants are presented in Table 1. Of the included patients,
911 (69.5%) were female. The average age of the total group was

Number of patients
presented at
Maastricht UMC+
2016-2021
N = 1608

Excluding:
- Missing date (N = 10)
- Not diagnosed with
SFN (N = 288)

Diagnosed with SFN
according to the
Besta criteria
N =1310

IENFD + QST both

IENFD abnormal + QST

IENFD normal + QST

abnormal normal abnormal
N =629 N =183 N =498
FIGURE 2 Flowchart. In total 1608 patients were screened.

298 patients were excluded. Reasons for exclusion: not having a
complete workup in the Maastricht UMC+ (N = 10), and not meeting
the diagnostic criteria of SFN (N = 288). A total of 1310 patients
were diagnosed with SFN according to the Besta criteria and included
for further analysis.

FIGURE 1 Questionnaire about the
pain locations. The figure is available in
the online questionnaire for patients who
had the diagnostic workup of SFN in the
Maastricht UMC+. The following
question is followed by this figure: “Could
you indicate the locations where you
experience the maximum pain intensity?”.
It is possible for patients to indicate
several pain locations.

Head 0

Neck O

Chest 0

Back [}

Abdomen O

Shoulder left O right O

Upper arm left O right O

Under arm left O right O

Wrist left O right O

Hand left O right O

Fingers left O right O

Bottom left O right O

Groin left O right O

Upper leg left O right O

Under leg left O right O

Ankle left O right O

Feet left O right O
| Toes left O right O
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TABLE 1 Demographic and clinical information of patients with small fiber neuropathy
Male Female
Characteristics N = 1310 N =399 N=911
Age in years [Mean, SD, range] 5471 (12.91), 19-88 56.47 (11.71) 53.94 (13.34)
Pain duration in years [mean, SD, n (%), range] 8.53 (6.05), 1-45 8.22 (5.51) 8.66 (6.27)
1-5yr 464 (35.4) 143 (35.8) 321(35.2)
6-10 yr 503 (38.4) 154 (38.6) 349 (38.3)
11-15yr 192 (14.7) 64 (16.0) 128 (14.1)
>15yr 151 (11.5) 8(9.5) 113 (12.4)
Number of pain sites [mean, SD, n (%), range] 9.09 (6.41) 8.64 (6.34) 9.29 (6.44)
1-5 locations 480 (36.6) 164 (41.1) 316 (34.7)
6-10 locations 378 (28.9) 114 (28.6) 264 (29.0)
11-15 locations 233(17.8) 59 (14.8) 174 (19.1)
>15 locations 219 (16.7) 62 (15.5) 157 (17.2)
VAS (current pain intensity) [mean, SD, range] 52.11 (27.08), 0-100 52.44 (27.76) 51.97 (26.80)
SFN diagnosis based on [n (%)]
Reduced IENFD in the skin biopsy 183 (14.0) 37 (9.3) 146 (16.0)
Abnormal QST 498 (38.0) 144 (36.1) 354 (38.9)
Reduced IENFD in the skin biopsy and abnormal 629 (48.0) 218 (54.6) 411 (45.1)
QST
Idiopathic SFN [n (%)] 802 (61.2) 248 (62.2) 554 (60.8)
HADS-score [mean, SD] 15.24 (8.00) 16.04 (8.43) 14.89 (7.76)
Total score = 11 475 (36.3) 163 (40.9) 312 (34.2)
HADS anxiety, total score [mean, SD, n (%)] 7.97 (4.41) 8.14 (4.47) 7.90 (4.38)
Normal (0-7) 651 (49.7) 188 (47.1) 463 (50.8)
Borderline (8-10) 312 (23.8) 105 (26.3) 207 (22.7)
Abnormal (11-21) 347 (26.5) 106 (26.6) 241 (26.5)
Only total score > 11 174 (13.3) 89 (22.3) 85 (9.3)
HADS depression, total score [mean, SD, n (%)] 7.27 (4.41) 7.91(4.77) 6.99 (4.22)
Normal (0-7) 737 (56.3) 201 (50.4) 536 (58.8)
Borderline (8-10) 272 (20.8) 85(21.3) 187 (20.5)
Abnormal (11-21) 301 (23.0) 113 (28.3) 188 (20.6)
Only total score = 11 128 (9.8) 44 (11.0) 84 (9.2)
PCS score [mean, SD] 20.82 (12.00) 23.31(12.45) 19.70 (11.59)
0-19 670 (51.1) 168 (42.1) 502 (55.1)
20-34 447 (34.1) 149 (37.3) 298 (32.7)
235 187 (14.3) 80 (20.1) 107 (11.7)
SFN-SIQ score (centile metric) [mean, SD] 45.88 (9.20) 42.36 (9.50) 47.42 (8.62)

Abbreviations: HADS, Hospital Anxiety and Depression Scale; IENFD, intra-epidermal nerve fiber density; PCS, Pain Catastrophizing Scale; QST,
quantitative sensory testing; SD, standard deviation; SFN, Small Fiber Neuropathy; SFN-SIQ, SFN-Symptoms Inventory Questionnaire; VAS, Visual
Analogue Scale; yr, year.

54.71 + 12.91 years. Thirty-six percent of the patients had an abnor- 3.2 | Associations with anxiety
mal score (211) on the HADS-A and/or HADS-D sub-scale (26.5% on
the HADS-A, 23.0% on the HADS-D), considered to be abnormal and

indicating the presence of underlying anxiety symptoms or depressive

The analysis of factors associated with the HADS-A scores is pre-
sented in Table 2. In the univariate regression analyses, an increasing
number of pain sites (0-5 sites vs >15 sites) (OR = 0.65 [95% Cl:
in 34.5%. 0.46-0.94]; P-value = 0.022), a higher current pain intensity (Mild vs

symptoms. Diversely distributed pain (211 pain sites) was present
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TABLE 2 Analysis of factors associated with high scores and low scores on HADS questionnaire subscale anxiety (HADS-A) in small fiber

neuropathy (N = 1310)

High score on Low score on
HADS-A (211) HADS-A (<11)
(N =347) (N =963) Model 17 Model 2°
Variables N (%) Mean (SD) N (%) Mean (SD) OR [95%Cl] P-value OR [95% Cl] P-value
Sex
Female 241 (69.5) 670 (69.6) 0.99[0.76-1.30] 0.966
Male 106 (30.5) 293 (30.4) Reference
Mean age in years 54.65 (12.88) 54.73(12.93) 1.00[0.99-1.00] 0.921
Pain duration in years 8.64 (5.99) 8.49 (6.07)
1-5yr 109 (31.4) 355 (36.9) 0.98[0.63-1.51] 0.930
6-10yr 144 (41.5) 359 (37.3) 1.28[0.84-1.95] 0.250
11-15yr 8(16.7) 134 (13.9) 1.38[0.85-2.24] 0.190
>15 yr 6(10.4) 115(11.9) Reference
Number of pain sites 9.99 (6.78) 8.77 (6.25)
0-5 106 (30.5) 374 (38.8) 0.65[0.46-0.94] 0.022
6-10 108 (31.1) 270 (28.0) 0.92[0.64-1.33]  0.685
11-15 67 (19.3) 166 (17.2) 0.93[0.62-1.40] 0.747
>15 66 (19.0) 153 (15.9) Reference
VAS (current pain intensity) 59.21 (27.58) 49.55 (26.45)
Mild 87 (25.4) 357 (37.6) 0.47[0.35-0.64] <0.001 1.45[1.01-2.18] 0.043
Moderate 115(33.6) 320 (33.7) 0.70[0.52-0.94] 0.017 1.30[0.93-1.83] 0.127
Severe 140 (40.9) 272 (28.7) Reference Reference
Reduced IENFD in the skin biopsy
Yes 213 (61.4) 599 (62.2) Reference
No 134 (38.6) 364 (37.8) 1.03[0.80-1.33] 0.788
Abnormal QST
Yes 290 (83.6) 837 (86.9) Reference
No 57 (16.4) 126 (13.1) 1.30[0.93-1.83] 0.124
Idiopathic SFN
Yes 210 (60.5) 592 (61.5) Reference
No 137 (39.5) 371 (38.5) 1.04[0.81-1.34] 0.754
PCS score 29.29 (11.99) 17.73 (10.38)
0-19 80(23.1) 590 (61.6) 0.08 [0.05-0.12] <0.001 0.07[0.05-0.11] <0.001
20-34 149 (43.1) 298 (31.1) 0.30[0.21-0.42] <0.001 0.29[0.20-0.43] <0.001
>35 117 (33.8) 70(7.3) Reference Reference
SFN-SIQ centile metric score 48.84 (8.54) 44.81(9.19) 1.05[1.03-1.06] <0.001 1.05[1.04-1.07] <0.001

Abbreviations: Cl, Confidence Interval; HADS, Hospital Anxiety and Depression Scale; HADS-A, Hospital Anxiety and Depression Scale subscale Anxiety;
IENFD, intra-epidermal nerve fiber density; OR, Odds Ratio; PCS, Pain Catastrophizing Scale; QST, quantitative sensory testing; SD, standard deviation;
SFN, Small Fiber Neuropathy; SFN-SIQ, SFN-Symptoms Inventory Questionnaire; VAS, Visual Analogue Scale; yr, years.

@Univariable adjusted logistic regression.

bBackward stepwise logistic regression, including variables with a P-value<0.05.

Moderate: OR = 0.47 [95% Cl: 0.35-0.64]; P-value <0.001, Moderate
vs Severe: OR = 0.70 [95% Cl: 0.52-0.94]; P-value = 0.017), a high
score on the catastrophizing scale ([0-19] vs [>35]: OR = 0.08 per
[95% Cl: 0.05-0.12]; P-value <0.001, [20-34] vs [>35]: OR = 0.30

[95% CI: 0.21-0.42]; P-value <0.001), and a high score on the SFN-
SIQ questionnaire (OR = 1.05 per 1-point increase [95% Cl:1.03-
1.06]; P-value <0.001) were associated with an increased likelihood of
having a high HADS-A sub-score (>11). Mean age, the duration of
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FIGURE 3 Pearson correlations of HADS subscale anxiety with several outcomes. The outcome of HADS subscale anxiety (HADS-A) was
correlated with the following outcomes: age, the number of pain locations, the current pain intensity, the duration of SFN complaints, the PCS
total score and the SFN-SIQ centile metric score. Abbreviations: HADS-A, HADS questionnaire subscale anxiety; PCS, pain catastrophizing scale;
r, Pearson r coefficient; SFN, small fiber neuropathy; SFN-SIQ, SFN related symptom inventory questionnaire.

pain, a reduced IENFD in skin biopsy, abnormal QST, and idiopathic
SFN were not statistically significantly associated with a high
HADS-A.

The higher current pain intensity [Mild vs Severe: OR = 0.47
(95% Cl 0.35-0.64); P-value <0.001], a high score on the catastrophiz-
ing scale [(0-19) vs (>35): OR = 0.08 (95% Cl: 0.05-0.12); P-value
<0.001, (20-34) vs (>35): OR = 0.30 (95% Cl: 0.21-0.44); P-value
<0.001] and SFN-SIQ questionnaire [OR = 1.05 per 1-point increase
(95% CI: 1.03-1.06); P-value <0.001] showed a significant association
with a high HADS-A sub-score in the multivariable adjusted model.

The HADS-A was correlated with several outcomes: number of
pain sites (r = 0.13, P- value <0.001), higher current pain intensity
(r = 0.21, P-value <0.001), catastrophic thoughts measured with PCS
(r = 0.55, P-value <0.001), and SFN-SIQ questionnaire (r = 0.22,

P-value <0.001). The HADS-A was not correlated with age (r = —0.02,
P-value = 0.398), and the duration of pain (r = -0.02,
P-value = 0.424), see Figure 3 (1-6).

3.3 | Associations with depression

In the univariate analyses, female gender (OR = 0.63 [95% ClI: 0.45-
0.87]; P-value = 0.006) were less likely to have a high HADS-D score
(211), compared to males. Furthermore, an increasing number of pain
sites ([0-5] vs [>15]: OR = 0.47 [95% Cl: 0.33-0.68]; P-value <0.001,
[6-10] vs [>15]: OR = 0.65 [95% Cl: 0-45-0.94]; P-value = 0.023),
higher current pain intensity (Mild vs Severe: OR = 0.24 [95% Cl:
0.16-0.34]; P-value <0.001, Moderate vs Severe: OR = 0.50 [95% ClI:
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TABLE 3 Analysis of factors associated with high scores and low scores on HADS questionnaire subscale depression (HADS-D) in small fiber

neuropathy (N = 1310)

High score on
HADS-D (211)

Low score on
HADS-D (<11)

(N =301) (N = 1009) Model 17 Model 2°
Variables N (%) Mean (SD) N (%) Mean (SD) OR [95%Cl] P-value OR [95% Cl] P-value
Sex
Female 188 (62.5) 723 (71.7) 0.66 [0.50-0.86] 0.002 0.63[0.45-0.87] 0.006
Male 113 (37.5) 286 (28.3) Reference
Mean age in years 54.36 (12.19) 54.82(13.12) 1.00[0.98-1.00] 0.584
Pain duration in years 8.39 (5.43) 8.57 (6.22)
1-5yr 100 (33.2) 364 (36.1) 0.98[0.63-1.53] 0.937
6-10 yr 120 (39.9) 383 (38.0) 1.12[0.72-1.73]  0.610
11-15yr 48 (15.9) 144 (14.3) 1.20[0.72-1.97]  0.500
>15 yr 3(11.0) 118 (11.7) Reference
Number of pain sites 10.63 (7.14) 8.63 (6.11)
0-5 86 (28.6) 394 (39.0) 0.47 [0.33-0.68] <0.001
6-10 87 (28.9) 291 (28.8) 0.65[0.45-0.94] 0.023
11-15 59 (19.6) 174 (17.2) 0.73[0.49-1.11] 0.145
>15 69 (22.9) 150 (14.9) Reference
VAS (current pain intensity) 64.78 (24.91) 48.36 (26.57)
Mild 52 (17.6) 392 (39.4) 0.24[0.16-0.34] <0.001 0.64[0.42-0.97] 0.038
Moderate 95(32.2) 340 (34.1) 0.50[0.37-0.67] <0.001 0.86[0.61-1.22] 0.399
Severe 148 (50.2) 264 (26.5) Reference Reference
Reduced IENFD in the skin biopsy
Yes 190 (63.1) 622 (61.6) Reference
No 111 (36.9) 387 (38.4) 0.94[0.72-1.22] 0.643
Abnormal QST
Yes 259 (86.0) 868 (86.0) Reference
No 42 (14.0) 141 (14.0) 1.00[0.69-1.44]  1.000
Idiopathic SFN
Yes 178 (59.1) 624 (61.8) Reference
No 123 (40.9) 385 (38.2) 1.12[0.86-1.45]  0.400
PCS score 30.29 (11.13) 17.96 (10.68)
0-19 80(23.1) 590 (61.6) 0.08 [0.05-0.12] <0.001 0.08[0.05-0.13] <0.001
20-34 149 (43.1) 298 (31.1) 0.30[0.21-0.42] <0.001 0.36[0.25-0.53] <0.001
>35 117 (33.8) 70(7.3) Reference Reference
SFN-SIQ centile metric score 49.29 (8.88) 44.86 (9.04)  1.05[1.04-1.07] <0.001 1.05[1.03-1.07] <0.001

Abbreviations: Cl, Confidence Interval; HADS, Hospital Anxiety and Depression Scale; HADS-A, Hospital Anxiety and Depression Scale subscale Anxiety;
IENFD, intra-epidermal nerve fiber density; OR, Odds Ratio; PCS, Pain Catastrophizing Scale; QST, quantitative sensory testing; SD, standard deviation;
SFN, Small Fiber Neuropathy; SFN-SIQ, SFN-Symptoms Inventory Questionnaire; VAS, Visual Analogue Scale; yr, year.

@Univariable adjusted logistic regression.

bBackward stepwise logistic regression, including variables with a P-value<0.05.

0.37-0.67]; P-value <0.001), a high score on the catastrophizing scale
([0-19] vs [>35]: OR = 0.06 [95% Cl: 0.04-0.10]; P-value <0.001,
[20-34] vs [>35]: OR = 0.32 [95% Cl: 0.22-0.45]; P-value <0.001),
and a higher score on the SFN-SIQ questionnaire (OR = 1.05 per

1-point increase [95% Cl: 1.04-1.07]; P-value <0.001) were

associated with an increased likelihood of having a high HADS-D
score (see Table 3).

Gender (OR = 0.63 [95% Cl: 0.45-0.87]; P-value = 0.006), a
higher current pain intensity (Mild vs Severe: OR = 0.64 [95% ClI:
0.42-0.97]; P-value = 0.038), a high score on the catastrophizing
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FIGURE 4 Pearson correlations of HADS subscale depression with several outcomes. The outcome of HADS subscale depression (HADS-D)
was correlated with the following outcomes: age, the number of pain locations, the current pain intensity, the duration of SFN complaints, the
PCS total score and the SFN-SIQ centile metric score. Abbreviations: HADS-A, HADS questionnaire subscale anxiety; PCS, pain catastrophizing
scale; r, Pearson r coefficient; SFN, small fiber neuropathy; SFN-SIQ, SFN related symptom inventory questionnaire.

scale ([0-19] vs [>35]: OR = 0.08 [95% CI: 0.05-0.13]; P-value
<0.001, [20-34] vs [>35]: OR = 0.36 [95% Cl: 0.25-0.53]; P-value
<0.001), and a high score on the SFN-SIQ questionnaire (OR = 1.05
per 1-point increase [95% Cl: 1.03-1.07]; P-value <0.001) showed a
significant association with a high HADS-D sub-score in the multivari-
able adjusted model.

The HADS-D was correlated with several outcomes: number of
pain sites (r = 0.15, P- value <0.001), higher current pain intensity
(r = 0.31, P-value <0.001), catastrophic thoughts measured with PCS
(r = 0.53, P-value <0.001), and SFN-SIQ questionnaire (r = 0.26,
P-value <0.001). The HADS-D was not correlated with age
(r = —0.01, P-value = 0.773), and the duration of pain (r = —0.03,
P-value = 0.278), see Figure 4 (1-6).

4 | DISCUSSION
To our knowledge, this study is the first one to screen the presence of
anxiety and depressive symptoms in SFN. It indicates that 36.3% of
our patients may suffer from underlying anxiety and/or depressive
disorder. A higher pain intensity, a higher level of catastrophizing and
more SFN-related (autonomic) complaints were independently associ-
ated and strongly correlated with a high HADS score (211) on the anx-
iety and depression subscales.

Previously, several research groups have examined the preva-
lence of anxiety and/or depressive disorders in the general popula-
tion, various chronic pain conditions, and psychosomatic disorders.

Our results are in line with the prevalence of anxiety and depression
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in other chronic (neuropathic) pain conditions and psychosomatic dis-
orders (ie, irritable bowel syndrome [IBS], fibromyalgia, etc.).}?25
Schaefer et al. described comparable prevalence rates for anxiety
(33%) and depressive symptoms in a retrospective study in
SFN (34%).26

Sometimes it is suggested that patients with an affective disorder
may develop a chronic pain disorder, such as fibromyalgia or complex
regional pain syndrome. The opposite is also claimed, that chronic pain
patients may develop an affective disorder.3¢ Chronic pain disorders

are heterogenous disorders,?%37:38

with overlapping symptoms with
affective disorders.®? The hypothesis that both should appertain to
one diagnosis could be considered. However, the co-occurrence of
chronic pain and depressive disorder do not always have the same
beneficial effect of antidepressant drugs as the occurrence of only
depressive disorder.*%#! These findings plead that chronic pain disor-
der and affective disorder are separate diagnoses rather than one
overarching disorder. On the other hand, it is questionable why cer-
tain individuals with chronic pain develop an affective disorder. Pre-
disposing, precipitating and perpetuating factors seem to have a great
influence on the development of affective disorders.>42%> Probably,
patients with SFN and other chronic pain syndromes tend to have a
higher risk to develop affective symptoms and eventually a mental
disorder.***” However, uncertainty about the risk of mental disorders
to developing chronic pain syndrome remains.

In literature, a higher prevalence of psychiatric comorbidities and
chronic pain among women has been described.*®4° Similar results
were observed in this study. More women were prevalent in both
subscales of the HADS questionnaire, and more women are diagnosed
with SFN. Men are more likely to have a high HADS-D score, com-
pared to women. In IBS, research revealed that pain intensity
decreases if the affective experience normalizes.>® Given that, a possi-
ble explanation for this finding concerning gender differences might
be, that intensive depressive complaints are less present in women
due to their openness regarding affective experiences, such as anxiety
or depressed mood, and their consecutive treatment in mental health
care.”?

Furthermore, the research described the correlation between cat-
astrophizing, chronic pain, and psychiatric disorders.® Catastrophizing
can be defined as an exaggerated negative mental state experienced
during actual or anticipated pain.>? The results of this study are com-
parable with previous research on neuropathic pain conditions.? A
higher level of catastrophizing was found to be strongly correlated
with higher scores on the affective subscales in SFN. The results indi-
cate that catastrophizing is a determinant of psychological comorbid-
ity in chronic neuropathic pain, as in SFN.

In general, higher levels of pain intensity are associated with the
presence of depression.”>® In SFN, the levels of pain intensity were
significantly higher in patients with a high HADS score on subscale
depression and anxiety with a strong correlation, indicating an associ-
ation between anxiety and depressive symptoms. In painful peripheral
diabetic neuropathy, the same findings have been observed.24”>* A
possible explanation could be the change in pain threshold due to

affective symptoms.”>>¢

The IENFD determined by skin biopsy is the most reliable and
objective measurement to establish the diagnosis of SFN. Some
research groups state that an abnormal IENFD is necessary for the
definite diagnosis of SFN.>” In this study, we have used the Besta cri-
teria to establish the diagnosis of SFN. Using the Besta criteria, a
reduced IENFD in skin biopsy is not mandatory to establish SFN. Clin-
ical signs and symptoms, in combination with an abnormal QST, are
sufficient for a probable SFN. Even though the outcome of skin biopsy
is important, earlier research did not find a correlation between chan-
nelopathies in SFN and a reduced IENFD in skin biopsy.”’® In our
study, we could not find an association between the outcome of the
IENFD and a high score on the HADS subscales, nor a correlation
could be found between an abnormal QST and a high score on the
HADS subscales, which indicates that neither IENFD nor QST takes
the interaction between pain and affective symptoms into account.
The reason we hypothesized a probable relationship between QST
and affective symptoms, was that QST is a subjective measurement
tool. Affective symptoms can have a negative contribution to symp-
tom arousal.>?° Alteration of temperature thresholds and pain inten-
sity have been observed in affective disorders®®®? and the
temperature thresholds seem to be increased in depressive disor-

26,55.63-65 and anxiety.®®

ders
A strength of our study is the prospective collection of data. All
patients underwent the same diagnostic work-up in the SFN center of
expertise at the Maastricht UMC+ and all patients had to complete
the same questionnaires. All questionnaires were only available online.
Therefore, there were no missing data, making the data reliable.
However, there are also some limitations. First, the HADS-
questionnaire is not developed to establish psychiatric comorbidity.
The questionnaire screens for the existence of anxiety and depressive
symptoms, thus, further clinical information is important to establish
psychiatric disorders.3?> Second, the medical psychiatric history of
patients could not be taken into account due to possible underestima-
tion of a psychiatric disorder in the medical history.® Patients and
physicians do not always mention or ask in depth about the probable
psychiatric history due to stigmatization.®”¢” At last, the insecurity of
patients at the moment of diagnostic evaluation could have influenced
the results of the HADS questionnaire. However, the prevalence of
the affective symptoms is in line with the prevalence rates in other

chronic pain disorders.

5 | CONCLUSION

In this study, the presence of reported anxiety and/or depressive
symptoms in SFN is 36.3%. The findings are similar to other chronic
pain disorders. A high score on the HADS questionnaire is associated
and strongly correlated with a higher intensity of pain, and more cata-
strophic thoughts. The probable co-occurrence of mental disorders
and/or symptoms and neuropathic pain is important to recognize con-
cerning the treatment and management of chronic pain. A multidisci-
plinary approach to delivering personalized care may be more

effective than mono-disciplinary trajectories.
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