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Abstract. Background: Patients with multiple sclerosis (MS) are a high-risk group for neuropathic dysesthetic
pain (NDP) with various negative consequences. Objective: to investigate predictors of NDP occurrence and
chronification in patients with MS during a 2-year observation period. Methods: After the exclusion criteria
application and signing of informed consent, we recruited in the study 241 patients among which 23 pa-
tients prematurely stopped participating in the study. During the 2-year observation period, new NDP was
diagnosed on the PainDETECT questionnaire (>18). Patients with newly diagnosed NDP were examined
at baseline, in 1, 3, and 6 months depending on pain duration. The socio-demographic, neuropsychological,
cognitive, sleep quality and clinical characteristics of patients were evaluated at the beginning of the study and
updated at baseline examination in cases of newly diagnosed NDP. Results: Over a 2-year observation period,
NDP occurred in 34 patients (15.6%). Out of 34 cases of newly diagnosed NDP, in 20 cases (58.9%) pain
became chronic (lasting longer than 3 months). In the Cox proportional hazards multifactorial model, pro-
gressive types of MS were an independent predictor of NDP occurrence (hazard ratio 2.60; 95% confidence
interval, 1.30-5.18; p=0.01). In the multifactorial logistic regression analysis, subclinical depressive disorders
(according to Hospital Anxiety and Depression Scale) were identified as an independent predictor of NDP
chronification (odds ratio 7.14; 95% confidence interval, 1.12-45.59; p=0.04). Conclusions: Patients with pro-
gressive MS types are a high-risk group for developing NDP, and patients with newly diagnosed NDP who

have depressive disorders are a high-risk group for NDP chronification. (www.actabiomedica.it)
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of MS patients, NP is represented by dysesthetic pain,
Lhermitte’s phenomenon, and trigeminal neuralgia (5).

In the recent decade, clinical neurologists and
neuroscientists paid close attention to dysfunctions
beyond physical disability (e. g. fatigue, cognitive
impairment, neuropsychiatric symptoms, pain, etc.) in
various neurological diseases (1-3).

Patients with multiple sclerosis (MS) make up a
high-risk group for neuropathic pain (NP) of central
origin. According to the meta-analysis by Foley PL.
et al., the prevalence of NP in the MS population has
been estimated to reach 29% (4). Based on the reports

In patients with MS, neuropathic dysesthetic pain
(NDP) is the most commonly reported type of NP,
having a prevalence of 12-28% (6,7). NDP is thought
to be a type of deafferentation pain secondary to le-
sions in the spino-thalamo-cortical pathways (8).

In MS patients NP is associated with many nega-
tive outcomes. Even in patients with newly diagnosed
clinically isolated syndrome or relapsing-remitting
MS, NP was strongly linked to fatigue, depression, and
disability; moreover, these links were even stronger
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after 4 years than at baseline (9). In other studies, it
was also found that MS patients with NP had sig-
nificantly higher depression (10,11), fatigue (10,12),
disability according to the Extended Disability Sta-
tus Scale (EDSS) (13), and significantly lower mental
flexibility (14). Moreover, it has been demonstrated
that NP in MS is associated with a significantly worse
quality of life. (10,12).

To date, all studies about risk factors for NP in
MS patients had a cross-sectional design that did not
enable the identification of risk factors for NP occur-
rence. In a few prospective studies about pain in MS,
only a limited number of comorbid and biopsychoso-
cial conditions were evidenced as risk factors for pain
occurrence and pain worsening (9,15).

However, identifying risk factors for NP occur-
rence and risk factors for NP chronification in MS
patients could serve as a theoretical basis for improv-
ing NP management in MS. Particularly, identifying
modifiable risk factors for NP is thought to provide an
essential contribution to the development of preventa-
tive measures.

Objective

To investigate predictors of NDP occurrence and
predictors of chronification of the newly diagnosed
NDP in patients with MS during a 2-year observation
period.

Material and methods

This study was conducted at the Poltava Regional
Center for MS patients over three years (2020-
2023 years). This study was approved by the Ethics
Committee of Poltava State Medical University, in ac-
cordance with the Declaration of Helsinki (protocol
Ne189/2020). Written informed consent was obtained
for all patients before their inclusion in the study.

We examined a total of 321 individuals partici-
pating in the study. Inclusion criteria were clinically
confirmed diagnosis of MS according to McDonald’s
2017 criteria, age over 18 years, and obtained writ-
ten informed consent for participation in the study.

Exclusion criteria were as follows: severe speech and
writing disorders, neurological diseases that could be
the cause of NP (e. g. traumatic brain and spine injury,
strokes, Parkinson’s disease, syringomyelia, polyneu-
ropathy, etc.), presence of central and (or) peripheral
NP at baseline examination (PainDETECT question-
naire (PDQ) >18 points).

Among 268 eligible individuals (83.5%), 241 peo-
ple agreed to participate in this 2-year study (follow-up
rate 89.9%) and freely and voluntarily signed informed
consents.

For the diagnosis of NDP, we used PDQ. It is a
self-report questionnaire that does not require clinical
examination. PDQ has shown a high sensitivity and
specificity of 85% and 80% respectively, in the screening
of NP in patients with low back pain (16). Although the
original validation study of PDQ was for peripheral NP,
it has been validated for use in spinal cord injury with
a diagnostic accuracy of 78% in a central NP presenta-
tion (17). PDQ has seven weighted sensory descriptor
items (never to very strongly) and two items relating
to the spatial (radiating) and temporal characteristics of
the individual pain pattern. Results are scored from —1
to 38; where —1 to 12 represents non-NP; 13 to 18 pos-
sible NP and 19 to 38 indicates definite cases of NP.

Each patient who signed informed consent to
participate in the study was given PDQ and was in-
structed on how to fill it in.

Patients were asked to report any new painful sen-
sations in any convenient way (by phone, e-mail, social
networks, visiting the clinic, etc). If a patient did not
contact us every 3 months, we call him/her and asked
about any new painful sensation, which might appear
during the last 3 months period. If a patient reported
new pain, he/she was invited to visit the clinic. If a pa-
tient with a new pain could not visit the clinic, he/she
was asked to fill in PDQ and send it to us. Based on
PDQ, NDP was diagnosed at >18 score level. If NDP
was diagnosed remotely, patients were invited for base-
line assessment. Patients with newly diagnosed NDP
were examined in the clinic at baseline, in 1, 3, and
6 months after NDP onset. If NDP was not reported
at 1- or 3-month visits, the patients were not invited to
the next scheduled visit.

Patients were matched on pain drug use as much
as possible. The treatment of NP in MS patients is
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challenging, mostly due to the low eflicacy and side
effects of pharmacological agents (20). Current treat-
ment of NP in MS patients should be based on the
general principles for treating NP, taking into account
drug-induced adverse effects (18). The recommended
first-line drug treatments for NP include tricyclic an-
tidepressants, gabapentin, pregabalin, and serotonin-
norepinephrine reuptake inhibitors (duloxetine, and
venlafaxine) (19). But, according to the official in-
structions for use only pregabalin is indicated for the
treatment of central NP (duloxetine, venlafaxine, and
gabapentin have no indications for the treatment of
central NP). Besides, MS patients often suffer a va-
riety of disease-induced symptoms (dizziness, ataxia,
bladder/bowel retention, drowsiness, and fatigue) that
can all be potentially intensified by the addition of a
TCA to their medication regimen.

In cases of newly diagnosed NDP patients were
prescribed to take pregabalin 150 mg b.i.d. daily for
5 days; when pregabalin failed to produce an anal-
gesic effect or this effect was insufficient, the daily
dose of the medicine was increased to 300 mg. After
1-month patients were re-evaluated. For this purpose,
pregabalin was tapered down for 2 days and patients
were examined after they had been off drugs for at least
a day. In cases of NDP recurrence or intensification af-
ter drug discontinuation at the 1-month examination,
the patients were recommended to resume pregabalin
therapy in former doses for the next 2 months. The
same procedure of tapering off drug dosages and ex-
amination of patients was performed 3 months after
the NDP onset. In the cases of NDP recurrence or in-
tensification following the pregabalin discontinuation
at the 3-month visit, the patients were recommended
to resume the medication in the previous dosage for
the next 3 months with the same procedure of taper-
ing off drug doses and examining at the 6-month visit.

During the 2-year observation period, 23 patients
out of 241 individuals declined participation in the
study for various reasons (dropout rate 9.5%).

The reasons for the dropout were as follows: un-
willingness to cooperate anymore (10 patients, in-
cluding 1 patient with remotely diagnosed NDP), no
answer to calls (9 patients), transportation problems
to visit the clinic (2 patients with remotely diagnosed

NDP), moving to another place (2 patients). The

dropout rate was quite low, so any attrition bias in this
study was likely, not substantial.

Each patient who signed informed was examined.
We recorded the following socio-demographic data
including gender, age, level of education (higher edu-
cation / no higher education), marital status (married/
single), current employment, and place of residence
(urban/rural). The patients were also divided into
“non-smokers” (those who did not smoke for at least
1 last year) and “smokers” (those who smoked regu-
larly during the last year). Anxiety and depression were
diagnosed by using Hospital Anxiety and Depression
Scale (HADS): subclinical anxiety and depressive dis-
orders were recorded by values of the anxiety and de-
pression subscales of 8 — 10 points, clinical anxiety/
depression by 211 points (20). Starkstein apathy scale
was used to diagnose apathy disorder (cut-off level
>13 points) (21). Fatigue was assessed by using the
Fatigue Severity Scale (FSS) with a critical value of
>4 points (22). Cognitive impairments were diagnosed
according to the Montreal Cognitive Assessment (a
critical value of <26 points) (23). Sleep quality was
assessed using the Pittsburgh Sleep Quality Question-
naire, with a score of 25 points considered an indica-
tor of poor sleep quality (24). We also determined the
following clinical characteristics of MS: age of MS
onset, disease duration, MS type — relapsing-remitting
or progressive (primary and secondary), and severity
of neurological deficit according to the EDSS. We
took into account comorbidities that had a prevalence
rate of at least 5% in the sample, including arterial hy-
pertension, abdominal obesity (waist circumference >
102 c¢m for men and 288 cm for women), migraine,
and tension-type headache.

In cases of newly diagnosed NDP, to determine
the predictors of NDP chronification we updated
during the baseline examination actual marital, em-
ployment, and smoking status, as well as the scores
of HADS, Starkstein apathy scale, FSS, Montreal
Cognitive Assessment, the Pittsburgh Sleep Quality
Questionnaire, and the EDSS.

Quantitative values were presented as median
(Me) and interquartile range (Q1-Q3). Qualitative
values were presented as numbers and percentages.
Quantitative values were compared using the nonpar-
ametric Mann—Whitney U-test. Qualitative variables
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were compared using Fisher’s exact test. A stepwise
multivariate Cox regression with a 95% confidence
interval (CI) was used to determine the predictors of
NDP occurrence. For hazard ratio (HR) calculation,
we included all variables that had p <0.05 in the uni-
variate Cox model into the multiple Cox model. Uni-
variate logistic regression analysis was performed to
analyze the odds ratio (OR) with 95% CI of factors
associated with the development of NDP chronicity.
Variables having a p-value less than 0.05 in the univar-
iate analysis were selected and evaluated by multivari-
ate logistic regression models. Differences at p <0.05
were considered significant.

Results

The observation group consisted of 69 men
(28.6%) and 172 women (71.4%). The median age of
patients was 39.5 (32.0-47.0) years (ranging from 21
to 60 years). The median duration of MS diagnosis was
12.0 (6.0-18.0) years (ranging from 1 to 29 years). 178
patients had relapsing-remitting (73.9%), 2 patients
had primary progressive (0.8%) and 61 patients had
secondary progressive MS course (25.3%). The EDSS
score was 4.5 (3.5-4.5) points (ranging from 1.5 to 7.5
points).

During a 2-year observation period, NDP devel-
oped in 34 patients (15.6%). Out of 34 cases of newly
diagnosed NDP, 20 cases (58.9%) became chronic, i.e.,
persistent or recurrent pain that lasted longer than 3

months (25).

Table 1. Socio-demographic variables of MS patients.

Four patients with newly diagnosed NDP initially
refused to take pregabalin. There were two dosage regi-
mens for the patients who started pregabalin therapy:
18 patients took 150 mg per day and 12 patients took
300 mg per day. During the follow-up period, 16 pa-
tients changed the drug regimen (14 patients stopped
taking pregabalin, and 2 patients changed the dosage
without consulting with doctors) because of pain res-
olution (in 11 cases) or significant reduction in pain
(in 2 cases), or pregabalin side effects (in 3 cases —
dizziness, nausea, and lack of libido).

As shown in Table 1, there were no significant
differences in demographic and social characteristics
between the patients who had and who had no newly
diagnosed NDP.

According to Table 2, the patients with newly
diagnosed NDP did not demonstrate any significant
differences in rates of neuropsychological, cognitive,
and sleep quality characteristics compared to the pa-
tients without NDP.

Table 3 shows that the patients with newly
diagnosed NDP compared to patients without NDP
demonstrate a significantly higher prevalence of pro-
gressive MS and significantly more severe disability
by EDSS scores. In univariate Cox regression analysis,
progressive types of MS (HR=2.90;95% CI, 1.47-5.71;
p<0.01) and EDSS score per 0.5 points (HR=1.12;
95% CI, 1.01-1.24; p=0.03) were found to be predic-
tors for NDP occurrence. In the Cox proportional
hazards multifactorial model, only progressive types of
MS remained an independent predictor for NDP oc-
currence (HR 2.60; 95% CI, 1.30-5.18; p=0.01).

Newly diagnosed NDP
Variables yes no P
sex males 11 (32.4%) 52 (28.3%) 0.68
females 23 (67.6%) 132 (71.3%)

age (years), Me (Q1-Q3) 42.0 (34.0-48.3) 39.0 (32.0-47.0) 0.27
higher education 18 (52.9%) 89 (48.4%) 0.71
marital status (married) 19 (55.9%) 113 (61.4%) 0.57
employed 16 (47.1%) 105 (57.1%) 0.35
rural residence 13 (38.2%) 57 (31.0%) 0.43
smoking 5 (14.7%) 21 (11.4%) 0.57
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Table 2. Neuropsychological, cognitive, and sleep quality variables of MS patients.

Newly diagnosed NDP

Variables yes no P
anxiety subclinical 19 (55.9%) 80 (43.5%) 0.19
symptoms clinical 5 (14.7%) 23 (12.5%) 0.78
depression symptoms subclinical 15 (44.1%) 90 (48.9%) 0.71

clinical 6 (17.6%) 25 (13.6%) 0.59
apathetic symptoms 7 (20.6%) 28 (15.2%) 0.45
fatigue 13 (38.2%) 64 (34.8%) 0.70
cognitive impairment 6 (17.6%) 48 (26.1%) 0.39
poor sleep quality 10 (29.4%) 70 (38.0%) 0.44

Table 3. Clinical variables of MS patients.
Newly diagnosed NDP
Variables yes no P
age of MS onset (years), Me (Q1-Q3) 28.5 (22.8-32.3) 26.0 (22.0-32.0) 0.41
MS duration (years), Me (Q1-Q3) 13.0 (5.0-20.3) 12.0 (6.0-18.0) 0.46
MS type relapsing 15 (44.1%) 145 (78.8%) 0.01
progressive 19 (55.9%) 39 (21.2%)

EDSS (points), Me (Q1-Q3) 5.3 (4.0-6.5) 4.5 (3.5-5.5) 0.02
arterial hypertension 3 (8.8%) 25 (13.6%) 0.58
abdominal obesity 5 (14.7%) 33 (17.9%) 0.81
migraine 6 (17.6%) 22 (12.0%) 0.40
tension-type headache 14 (41.2%) 60 (32.6%) 0.33

The next stage of the study was devoted to the
factors contributing to the chronification of the newly
diagnosed NDP.Table 4. Socio-demographic variables
of MS patients with newly diagnosed NDP.

Table 4 shows that MS patients with chronic
NDP did not demonstrate any significant differences
in demographic and social characteristics.

Table 5 shows that among the MS patients with
chronic NDP, there was a significantly higher preva-
lence of subclinical anxiety and depressive disorders
according to the HADS. In the univariate logistic
regression analysis, subclinical anxiety disorders (OR
7.50; 95% CI, 1.61-34.95; p=0.01) and subclinical
depressive disorders (OR 11.14; 95% CI, 1.92-64.54;
p=0.01) were found as predictors for NDP chronifica-
tion. In the multifactorial logistic regression analysis,
only subclinical depressive disorders turned out to be

an independent predictor of the NDP chronification
(OR 7.14; 95% CI, 1.12-45.59; p=0.04).

As Table 6 shows, there were no significant dif-
ferences in any clinical characteristics in MS patients

with chronic NDP.

Discussion

We did not reveal any association between socio-
demographic characteristics and risk of NDP occur-
rence or risk of NDP chronification in MS patients.
At present, there is little evidence of the association
between socio-demographic factors and pain in MS
patients. The single prospective study about pain in
MS that recruited 949 consecutive patients with con-
firmed MS reported that older age was associated
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Table 4. Socio-demographic variables of MS patients with newly diagnosed NDP.

Newly diagnosed NDP
Variables non-chronic chronic P
sex males 3 (21.4%) 8 (40.0%) 0.29
females 11 (78.6%) 12 (60.0%)
age (years), Me (Q1-Q3) 45.0 (35.8-48.3) 38.0 (33.3-49.3) 0.47
higher education 7 (50.0%) 11 (55.0%) 1
marital status (married) 9 (64.3%) 10 (50.0%) 0.50
employed 9 (64.2%) 7 (35.0%) 0.16
rural residence 4 (28.5%) 9 (45.0%) 0.48
smoking 1(7.1%) 4(20.0%) 0.38
Table 5. Neuropsychological, cognitive, and sleep quality variables of MS patients with newly diagnosed NDP.
Newly diagnosed NDP

Variables non-chronic chronic P
anxiety subclinical 4 (28.6%) 15 (75.0%) 0,01
symptoms clinical 1(7.1%) 4(20.0%) 0,38
depression symptoms subclinical 2 (14.3%) 13 (65.0%) 0,01

clinical 2 (14.3%) 4 (20.0%) 1
apathetic symptoms 2 (14.3%) 5(25.0%) 0.67
fatigue 3 (21.4%) 10 (50.0%) 0.15
cognitive impairment 4 (28.6%) 2 (10.0%) 0.20
poor sleep quality 5(35.7%) 5(25.0%) 0.70

Table 6. Clinical variables of MS patients with newly diagnosed NDP.
Newly diagnosed NDP
Variables non-chronic chronic P
age of MS onset (years), Me (Q1-Q3) 29.5 (21.8-34.3) 27.0 (23.3-31.8) 0.73
MS duration (years), Me (Q1-Q3) 15.0 (5.5-23.8) 11.5 (5.0-19.5) 0.56
MS type relapsing 5 (35.7%) 10 (50.0%) 0.50
progressive 9 (64.3%) 10 (50.0%)

EDSS (points), Me (Q1-Q3) 3.5 (3.0-5.0) 3.3(2.5-5.8) 0.80
arterial hypertension 0 3 (15.0%) 0.25
abdominal obesity 2 (14.3%) 3 (15.0%) 1
migraine 1(7.1%) 5(25.0%) 0.36
tension-type headache 7 (50.0%) 7 (35.0%) 0.49
patients who refused (or interrupted) pregabalin therapy 6 (42.9%) 14 (70.0%) 0.16

with a greater risk for the incident disruptive pain at
any point during 2 years (OR 1.03; 95% CI, 1.01-
1.04) (15). In a cross-sectional study of 1249 patients
with MS, NP measured by DN4 questionnaire was

independently associated with female gender (OR
2.40; 95% CI, 1.59-3.62; p <0.001) and older age
(per 1-year increase — OR 1.03; 95% CI, 1.01-1.04;
p=0.002) (13).
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None of the studied
cognitive, and sleep quality factors (except subclinical

neuropsychological,

depressive disorders) were found to be associated with
an increased risk of NDP occurrence.

Although in the cross-sectional studies, it was
shown associations between NP and the above-
mentioned variables in MS patients. The presence of
chronic NP in MS was significantly associated with
symptoms of fatigue and with lower scores for meas-
ures of mental flexibility (14). In MS population NP
(assessed by PDQ), together with cognitive fusion
and alexithymia showed significant correlations with
anxiety symptoms (26). Patients with NP (assessed by
PDQ) had significantly higher fatigue and sleepiness
compared to MS participants without pain (10).

At the same time, we revealed that subclinical
depressive disorders can be an independent predictor
for the NDP chronification. We suggest that clinical
depressive disorder could also be associated with the
development of NDP chronicity, but we could not
prove this hypothesis because of the small number of
cases.

Numerous cross-sectional studies highlighted as-
sociations between NP and depressive disorders in the
MS population. Participants with NP (due to PDQ)
had significantly higher depression than those with
musculoskeletal pain and those without pain (10).
Chronic NP in MS was significantly associated with
symptoms of depression (14). MS patients with pain
(among whom in 58% of cases were features of NP)
had significantly higher levels of depression compared
to patients without pain (27). In the MS population
increasing in the depression survey (HADS) in every
1-point the likelihood of having NP (evaluated by
PDQ) increases 0.66 times (11). From the basic sci-
ence data, the co-occurrence of pain and depression
(along with fatigue, and cognitive impairment) in
MS appears to be associated with a common set of
underlying etiological factors, namely neuroanatomi-
cal changes, pro-inflammatory cytokines, dysregula-
tion of monoaminergic pathways, and a hyperactive
hypothalamic-pituitary-adrenal axis (28).

Prospective studies of the general population
prove that chronic pain and depressive disorders have
a strong reciprocal impact (29). Chronic pain is known
to be able to induce depressive disorders, and, in turn,

depressive disorders through various mechanisms can
increase the risk of pain chronification (30).

Among clinical variables, only progressive types
of MS have been found as an independent predictor
for NDP occurrence. None of the clinical variables
were risk factors for the NDP chronification. The pre-
viously mentioned prospective study emphasizes that a
progressive course of MS is associated with a greater
risk for incident disruptive pain during 2 years (OR
1.60; 95% CI, 1.04-2.48) (15). Till now all studies
about NP and the clinical characteristics of MS are
cross-sectional. There was no significant difference in
the severity of disability and MS duration in patients
with chronic NP (14). MS patients without pain had
lower EDSS scores compared to those with NP (as-
sessed by PDQ) (10). The presence of NP (assessed by
the DN4 questionnaire) was distinctly associated with
the EDSS score (OR 1.33; 95% CI, 1.18-1.49) (13).
Patients with pain (in 58% of cases pain had neuro-
pathic features) presented greater disability, a longer
period of MS, and progressive forms of MS; in a lo-
gistic regression analysis, greater disability as measured
by EDSS was independently associated with pain (OR
1.7; 1.1-2.7; p=0.014) (27). A progressive course of
MS regardless of the patient’s age and disability has
been shown as the only factor associated with a higher
risk of NDP (OR 2.25; 95% CI, 1.2-4.2) (31).

The mechanisms underlying the increased risk
of NDP in the progressive MS types have not been
fully elucidated; nevertheless, there is a suggestion that
progressive cases have a greater axonal loss, which can
affect also descending inhibitory nociceptive pathways
and be associated with more important deafferentation
leading to a higher frequency of prevalence of central
NP such as NDP (32).

Thus, over the 2-year observation period, in MS
patients the progressive types of MS are an independ-
ent predictor for the occurrence of NDP, whereas sub-
clinical depressive disorders according to the HADS
are the independent predictor of the development of
NDP chronicity.

From a clinical application standpoint, patients
with progressive MS types should be considered a
group at increased risk for developing NDP. Moreover,
MS patients with newly diagnosed DP should be un-
der control for the early detection and correction of
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depressive disorders (including subclinical) to prevent
NDP chronification.

This study’s strengths are its prospective design
and the large number of MS patients involved who
were under the 2-year observation period. This is the
first longitudinal study with the primary aim to iden-
tify predictors for NDP occurrence and predictors for
the chronification of newly diagnosed NDP in indi-
viduals with MS.

The study results should be interpreted taking
into account the main limitations. It is a single-center
study so results are not necessarily generalizable to
the whole population. For the diagnosis of NDP, we
used PDQ _that was not validated for use specifically
in the MS population. In some cases, data from PDQ
were obtained by remote patients interviewing which
might cause biases in their responses and their further
assessment, and, as a consequence, might contribute
to the underdiagnosing of NDP. In cases, when pa-
tients did not contact us for 3 months and then we
called them, we took into account that patients denied
any new pain due to their reluctance to visit the clinic
and (or) to fill in PDQ. The diagnosis of NDP was
made without objective information on lesion location
provided by magnetic resonance imaging. Because of
cases of non-adherence or partial adherence to prega-
balin therapy, patients could not be matched on pain
therapy which might lead to subsequent result biases
about NDP chronification.

Conclusions

Patients with progressive types of MS make up
the group at increased risk for NDP occurrence. For
patients with MS, who have newly diagnosed NDP,
subclinical depressive disorders according to the
HADS are the predictor for NDP chronification.
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