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Backround and purpose - Natural disas-
ters, such as earthquakes, frequently result
in mood disorders among affected individu-
als. It is established that neuropathic pain
arising from traumatic neuropathies is also
linked to mood disorders. This study inves-
tigates the influence of neuropathic pain

on the development of mood disorders in
earthquake survivors with peripheral nerve
injuries, following the earthquake centered
in Kahramanmaras on February 6, 2023.
Additionally, we aim to assess the electro-
physiological aspects of neuropathic injuries
in these survivors.

Methods - The study comprised 46 earth-
quake survivors with electrophysiologically
confirmed peripheral nerve injuries, with

39 trauma-free survivors serving as the
control group. Neuropathic pain, anxiety and
depression were assessed using the Douleur
Neuropathique 4 (DN4) questionnaire and
the Hospital Anxiety and Depression Scale
(HADS).

Results - Our findings revealed that the
ulnar and peroneal nerves were the most
commonly injured structures. Among the
survivors with peripheral nerve injury, 31
out of 46 (67%) were found to experience
neuropathic pain. Furthermore, plexopathy
and multiple extremity injuries were
associated with more severe neuropathic
pain. However, there was no significant
difference in anxiety and depression scores
between the two groups and neuropathic
pain was found to have no independent
effect.

| https://doi.org/10.18071/isz.77.0097 | www.elitmed.hu

Neuropathias fajdalom és hangulat-
zavar periférias idegsériilést szenvedett
féldrengéstuléléknél

Alaydin HC, MD; Bozdogan GM, MD; Paltaci R,
MD; Arlier Z, MD; Fidanci H, MD; Yildiz M, MD

Hattér és cél - A természeti katasztrofak,
példaul a foldrengések gyakran vezetnek
hangulatzavarhoz az érintettek korében. Is-
mert, hogy a traumas neuropathidkbdl eredd
neuropathids fajdalom is 6sszeflgg a hangu-
latzavarokkal. Ez a tanulmany a neuropathias
fajdalom hatasat vizsgalja a hangulatzavarok
kialakulasara a periférias idegsértlést szen-
vedett foldrengéstuléléknél, a 2023. februar
6-i, Kahramanmaras kozpontu féldrengést
kovet8en. Emellett célunk a neuropathias
sérulések elektrofizioldgiai aspektusainak
felmérése ezekben a tulélékben.
Médszerek - A vizsgalatban 46, elektro-
fizioldgiailag igazolt periférias idegsériléssel
rendelkez6 foldrengéstuléld vett részt, kont-
rollcsoportként 39 traumamentes tuléld szol-
galt. A neuropathias fajdalmat, a szorongast
és a depressziot a Douleur Neuropathique
4 (DN4) kérdbiv és a Hospital Anxiety and
Depression Scale (HADS) segitségével vizs-
galtuk.

Eredmények - Az eredmények azt mutat-
jak, hogy az ulnaris és a peronealis idegek
voltak a leggyakrabban sérult struktdrak. A
periférias idegsérulést szenvedett tulélék
kozUl 46-bol 31 (67%) esetében jelentkezett
neuropathias fajdalom. Tovabba, a plexo-
pathia és a tobbvégtag-sértlés sulyosabb
neuropathias fajdalommal jart egyUtt.
Mindazonaltal, a két csoport kdzdtt nem volt
szignifikans kulonbség a szorongas és a de-
presszié pontszamaiban, és a neuropathias
fajdalomnak nem volt figgetlen hatasa.
Kovetkeztetés - A vizsgalat azt jelzi, hogy a
neuropathids fajdalom intenzitasa a perifé-
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Conclusion - The study indicates that the
intensity of neuropathic pain varies based on
the localization and distribution of peripheral
nerve injuries. However, the presence of
peripheral nerve damage or neuropathic
pain was not directly associated with HADS
scores, suggesting that mood disorders
following disasters may have multifactorial
causes beyond physical trauma.

Keywords: earthquake, peripheral
nerve injury, neuropathic pain, anxiety,

rids idegsérulések lokalizacidja és eloszlasa
alapjan valtozik. A periférias idegkarosodas
vagy a neuropathias fajdalom jelenléte
azonban nem allt kozvetlen kapcsolatban a
HADS-pontszamokkal, ami arra utal, hogy

a katasztrofakat koveté hangulatzavaroknak a
fizikai trauman tdl multifaktorialis oka van.

Kulcsszavak: foldrengés, periférias ideg-
sérilés, neuropathias fajdalom, szorongas,

depression

Disaster is a sudden and unforeseen event that leads
to catastrophic physical, economic and social conse-
quences for individuals. Such events may impose severe
long-term effects on the physical and mental well-being
of the affected population'. The earthquakes centered in
Kahramanmaras/Turkey on February 6, 2023 resulted in
a major catastrophe, causing over 50.000 deaths and more
than 100.000 were injured. Natural disasters often contrib-
ute to the emergence of widespread mood disorders within
affected populations. Existing literature indicates that vari-
ous factors including gender, age, educational level and
physical damage are associated with the development of
mood disorders in the aftermath of such events®*.

Individuals trapped under debris in collapsed struc-
tures may sustain diverse injuries of their bodies and
extremities, influenced by the location and duration of
crush trauma. Such injuries may result directly from
trauma, compression ischemia and compartment synd-
rome™ ¢, Consequently, earthquake survivors may expe-
rience peripheral nerve injuries (PNIs) alongside com-
monly observed damages such as crush syndrome, ex-
tremity fractures, pelvis and spinal injuries’™.

PNIs cause varying degrees of sensorimotor losses
and also impact the quality of life due to neuropathic pain
(NP)!*12_ Previous research has identified NP resulting
from traumatic PNI as a significant risk factor for mood
disorders'> 4. However, there is currently a gap in the
literature regarding the specific investigation of the re-
lationship between mood disorders and NP in survivors
with earthquake-related PNIs.

The primary objective of this study is to address this
gap by hypothesizing that if NP resulting from traumatic
neuropathy is an independent risk factor for mood dis-
orders, it may lead to more severe mood disorders in
earthquake survivors with PNIs. Secondarily, we aim to
examine and categorize the electrophysiological features
of PNIs in earthquake survivors to elucidate the extent
of neurological damage in the aftermath of a large-scale
disaster.

depresszid

Methods

This single-center, cross-sectional clinical study ana-
lyzed data from earthquake survivors aged 18 and above,
who were referred to the neurophysiology laboratory
of Adana City Training and Research Hospital between
March 2023 and July 2023. The study received approval
from the Ethics Committee of the University of Health
Sciences Adana City Training and Research Hospital
(Approval Number: 128/2628, 2023). Written informed
consent was obtained from all participants.

Patients having electrophysiologically proven PNI
associated with earthquake-related body and extremity
damage were included in the study. The control group
consisted of individuals without any physical injuries
from the earthquake, including patient relatives and hos-
pital staff affected by the earthquake. Exclusion criteria
for the study were as follows: 1) Having a pre-existing
condition that would cause PNI (such as diabetes melli-
tus) before the earthquake, 2) Having traumatic neuropa-
thy unrelated to earthquake-related damage, 3) Having
a pre-existing psychiatric disorder diagnosed before the
carthquake.

A detailed trauma history was collected from all pa-
tients; documenting the presence of fractures, amputa-
tions, soft tissue injuries, compartment syndrome and
crush syndrome in the body, along with any surgical in-
terventions. In the detailed neurological examination we
assessed motor strength, sensory loss and deep tendon
reflexes.

All electrophysiological examinations were conduct-
ed by the authors HCA and HF. The nerve conduction
studies (NCS) and the needle electromyography (EMQG)
were performed using the Cadwell Sierra Summit EMG
unit (Cadwell Laboratories, Kennewick, Washington,
USA). Electrophysiological assessments were individu-
ally planned for each case, considering injury location,
peripheral nerve structures susceptible to damage, and
scar tissues in the extremities. Sensory and motor con-
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duction of the median, ulnar, radial superficial, medial
antebrachial cutaneous, and lateral antebrachial cutane-
ous nerves were evaluated in the upper extremities. In
the lower extremities, motor and sensory conduction of
the peroneal, posterior tibial, femoral, sural, superficial
peroneal and saphenous nerves were assessed. The selec-
tion of muscles for needle EMG examination was based
on neurological examination findings and abnormalities
identified in NCSs.

In NCSs, a decrease or loss in compound nerve ac-
tion potential and/or compound muscle action potental
amplitudes, slowing of nerve conduction velocity and
the presence of conduction block were considered abnor-
mal. The presence of positive sharp waves and fibrilla-
tion potentials at rest and identification of early signs of
regeneration were considered abnormal in needle EMG
study'>'7. Based on the obtained electrophysiological
findings, the localization of the lesion was determined at
the level of spinal roots, plexus or peripheral nerves'®.
If the electrophysiologically proven injury was limited
to a single peripheral nerve (such as sciatic neuropathy),
it was classified as a single nerve injury. Otherwise, le-
sions involving more than one nerve without fitting any
specific plexus region or presenting with different lesions
in different extremities (e.g., left brachial plexopathy and
right sciatic neuropathy together) were defined as mul-
tiple nerve injury.

In patients with PNI, NP was assessed using the
Douleur Neuropathique 4 (DN4) questionnaire. The DN4
consists of 10 items divided into two subgroups: Patient
Interview and Patient Examination, with a cut-off value
set at four. If PNI was present in multiple extremities,
patients were instructed to identify the extremity experi-
encing the most significant pain for assessment with the
DN4 questionnaire'-2°.

Anxiety and depression levels in participants were as-
sessed using the Hospital Anxiety and Depression Scale
(HADS). Subcategories, namely HADS-Anxiety (HADS-A)
and HADS-Depression (HADS-D), were deemed abnor-
mal if their scores exceeded 10 and 7, respectively?! 22,

Statistical analyses were conducted us-
ing SPSS version 20 (IBM, Armonk, New
York). Descriptive statistics are presented as

data between 3 or more groups. Correlation analysis was
performed using either the Spearman or Pearson correla-
tion test, depending on the data distribution. Statistical
significance was defined as p < 0.05.

Results

We reviewed the data of 46 earthquake survivors with
peripheral nerve injury (PNI+) and 39 survivors without
peripheral nerve injury (PNI-) as the control group. There
were no statistically significant differences in terms of
age (PNI+:37.4 £12.6 vs PNI-:37£13.9; p>0.05) and gen-
der (PNI+: 19 male, 26 female vs PNI-: 19 male, 20 fe-
male) distribution between the groups. Table 1 presents
a summary of the demographics and the data related to
traumatic injuries.

The most common injury in the upper extremities
of PNI+ patients was ulnar neuropathy, while peroneal
neuropathy was the most common injury in the lower
extremities. The distribution of the damaged peripheral
nerve structures is shown in Table 2.

The average DN4 score in PNI+ cases was 5.2+1.8,
indicating that 31 out of 46 patients in this group had NP.
There was no significant difference between the PNI+
and PNI- groups regarding HADS-A (9.645.3 vs 9.4+4 4;
p > 0.05) and HADS-D (10.6£5 vs 9.5+4.4; p > 0.05)
scores. The number of abnormal HADS-A and HADS-D
scores in the PNI+ group was 19 (41%) and 30 (65%),
respectively; while in the PNI- group, it was 21 (53%)
and 29 (74%), respectively. The Pearson Chi-Square test
indicated no significant difference between the groups for
both HADS-A and HADS-D scores (p > 0.05). Table 3
and Figure 1 summarize the results of applied scales.

There was no significant association in PNI+ patients
between the presence of NP, the number of affected
extremities, the location of the damage in the upper or
lower extremities and HADS-A or HADS-D scores.
Upon evaluating based on lesion localization, we found
that patients with plexopathy had significantly higher
DN4 scores (6.3+1.2 vs 4.2+1.9; p=0.001) and a higher

Table 1. Demographics and injury related data of the participants

meanzstandard deviation. The normality of ~_Parameters PNI+group PNI-group p value
the data distribution was assessed through ~ Number 46 39

the Sha}pir.o-Wilks test. Depending on the Mean age 37.4+126 37+139  0.808
data dlStI‘lbuthI’l,. appropriate parametric ¢ (male/female) 19/27 19/20 0.469
and non-parametric tests were employed. : -

Categorical data were compared using Time since the earthquake 64.431 65.2+31.3 0.843
Pearson’s Chi-square and Fisher’s exact (@ays) -

tests. For numerical variables between _lIme under debris (hours) 27.7+333

groups, Student’s t-test was applied in para-  Injury in single extremity 27

metric data, while the Mann-Whitney U test

Injury in multiple extremities 19

was used for non-parametric data. Kruskal-
Wallis test was conducted to compare the

PNI: peripheral nerve injury
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Table 2. Distribution of peripheral nerve injuries

prevalence of NP (12/12 vs 6/15 p=0.008) compared to
patients with single peripheral nerve damage (Figure 2).
Moreover, patients with multiple extremity injuries were
found to have more NP (16/19 vs 15/25; p=0.041) and
higher DN4 scores (5.7+1.5 vs 4.1£1.9; p= 0.05) com-
pared to those with single extremity injuries (Figure 3).

Correlation analyses revealed a significant association
between the duration of being trapped under debris and
HADS-D scores (Spearman rho: 0.34, p=0.021) in PNI+
patients. Also, both groups demonstrated a significant
correlation between HADS-A and HADS-D (Pearson
correlation: 0.315, p=0.003) scores.

To our knowledge, this study is the first to assess the
relationship between PNI and mood disorders, such as
anxiety and depression, in earthquake survivors. The
findings shed light on the complex interconnections be-
tween physical trauma, NP and mental health outcomes
following a natural disaster. Additionally, there is limited

Injured structure Number (%)
Peroneal nerve 13(18.8%)
Sacral plexus 9 (13%)
Ulnar nerve 9 (13%)
Sciatic nerve 8 (11.6%)
Brachial plexus 8 (11.6%)
Median nerve 7 (10.1%)
Radial nerve 7 (10.1%)
Posterior tibial nerve 3 (4.3%)
Cervical roots 2 (2.9%) Discussion
Lumbosacral roots 2 (2.9%)
Axillary nerve 1(1.5%)
Single nerve injury* 15 (32.6%)
Multiple nerve injury* 17 (37%)
Plexopathy* 12 (26.1%)
Radiculopathy* 2 (4.3%)

*Classification of injury based on lesion localization

Table 3. Results of the applied scales

literature about the electrophysiological investigations in
PNIs that occur following a large-scale earthquake’ 2>
24, We believe that our findings could be beneficial in con-
tributing to the literature in this aspect.

Contrary to our hypothesis, we did not
find a significant relationship between NP
and levels of anxiety and depression. Ad-

Parameters

PNI+ group PNI-group pvalue

ditionally, we observed that the distribution

Mean DN4 score 52+1.38 or severity of PNI did not have a signifi-
Mean HADS-A score 96+53 94 +4.4 0.958 cant impact on mood disorders. The initial
Vean HADS-D score 10645 95144 0.474 inference drawn from these findings is that

mood disorders developing after a major

DN4: Douleur neuropathique 4 questionnaire, HADS-A: hospital anxiety and
depression scale anxiety subcategory, HADS-D: hospital anxiety and depres-
sion scale depression subcategory, PNI: peripheral nerve injury
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Figure 1. /llustration of the number of participants with neuropathic
pain, anxiety and depression based on the results of DN4, HADS-A and
HADS-D scales, respectively

PNI: peripheral nerve injury

disaster may have causes beyond physical
traumas. However, it is important to note
that the participants were evaluated at an
average of approximately 65 days, which
is a relatively early time frame for such a
large-scale disaster. Considering the chro-
nic nature of the injuries in earthquake sur-
vivors included in our study, there might be
a potential divergence between these two
groups in the long term.

The failure of our hypothesis could also
be attributed to the potential contribution of
other physical injuries when NP and PNI
are relatively mild in earthquake survivors.
Conditions such as amputations or internal
organ injuries may independently influence
anxiety and depression levels, thereby com-
plicating the direct association we sought to
establish. Therefore, the overall complexity
of the physical trauma landscape may have
obscured a clearer understanding of the
specific relationship we aimed to explore.
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N tors such as the timing of the earthquake
during sleep and the materials used in home
construction could contribute to these vari-
ations. Nevertheless, considering the pres-
ence of other variables that might influence
the outcomes, making a definitive inference
about the cause of this pattern is challeng-
ing based on the available data.

The frequent involvement of the pero-
neal and sciatic nerves along with the sa-
cral plexus in lower extremity injuries may
be related with crush/compression type of

Single Nerve Multiple Plexopathy Radiculopathy Single Multipl
Injury Nerve Extremity  Extremity | the trauma. On the other hand, injuries in
Injury Injury Injury .. . .
N J the upper extremities, particularly brachial

Figure 2. Results of DN4 scores based on the localization of the injury

and the number of affected extremities

plexopathies, may also be associated with
stretching trauma?. Hence, we can specu-
late that in addition to compression and

Number of participants

o N B O ®

Multiple
Nerve
Injury

Single Nerve
Injury

Plexopathy Radiculopathy Single

Injury

Neuropathic Pain+  ® Neuropathic Pain-

&

Extremity

Y penetrating trauma due to debris, stretch-
ing trauma might be a potential risk factor,
especially during rescue operations. Fur-
thermore, ulnar and peroneal neuropathies
were more frequent than other neuropathies
in upper and lower extremities. Along with
the abovementioned explanation about the
etiology, another cause may be that these
nerves are more superficial than others and
vulnerable to crush/compression trauma'®,
However, a definitive conclusion cannot be
made as our study did not specifically in-
) vestigate this aspect.

Multipl
Extremity
Injury

Figure 3. The number of cases with neuropathic pain based on the
localization of the injury and the number of affected extremities

The substantial correlation observed between anxi-
ety and depression scores in both PNI+ and PNI- groups
emphasizes the interconnected nature of these mood dis-
orders following a natural disaster®“. This underscores
the importance of comprehensive mental health inter-
ventions that effectively address both anxiety and de-
pression as integral components of the post-earthquake
recovery process. Furthermore, the correlation between
the duration of being trapped under debris and higher
depression scores emphasizes the enduring psychologi-
cal consequences of prolonged entrapment. This finding
underlines the need for targeted mental health support for
survivors who endured extended periods of entrapment
during the earthquake.

Our study revealed a higher incidence of PNI in the
lower extremities compared to the upper extremities.
This is consistent with reports on earthquake survivors of
the 1999 Marmara earthquake, where lower extremities
were more commonly affected’”-®. However, other studies
have presented conflicting findings, suggesting a higher
prevalence of damage to the upper extremities® ». Fac-

NP was defined as a common outcome
of trauma related PNI'* ' 13 Similarly, our
results proved that a substantial portion of
PNI+ cases have NP indicating the neces-
sity for targeted interventions to address pain manage-
ment and enhance the overall well-being of survivors'2.

Survivors with brachial plexopathy and multiple ex-
tremity injuries exhibited higher levels of NP. Previous
studies have indicated that plexopathies generally result
in a poorer prognosis compared to isolated PNIs and
the increased prevalence of NP in plexopathies may be
associated with a slower recovery” ». Considering that
earthquake survivors with multiple extremity injuries and
plexopathies also endure more significant physical dam-
age, it can be inferred that the prognosis for PNIs in these
cases may be poorer, consequently increasing the likeli-
hood of experiencing NP.

This study has several limitations. Firstly, it was
conducted based on cases evaluated at a single center.
Given the much larger number of individuals affected by
disasters, caution is warranted in generalizing our find-
ings to the entire population of disaster survivors. Ad-
ditionally, participants were assessed approximately 65
days after the earthquake and the one-time evaluation
may not allow for inferences regarding the long-term
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impact of trauma on anxiety and depression. Psychiat-
ric examinations for diagnosing anxiety or depression
disorders were not conducted in this study. It should be
noted that the HADS is not suitable for diagnosing clini-
cal anxiety and depression disorders; rather, it is practical
for evaluating symptoms in clinical settings. Finally, this
study focused on assessing PNIs in earthquake survivors;
however, the potential contribution of other physical in-
juries (such as amputations or internal organ injuries) to
mood disorders should be taken into consideration.

In conclusion, this study investigated the interaction
between PNIs, NP and mood disorders in the context of
earthquake survivors. While we did not identify a direct

References

1. United Nations International Strategy for Disaster Reduction
(UNISDR). Terminology: Basic Terms of Disaster Risk Reduction.
... Glob Rev Disaster Reduct .... Published online 2004:1-8. http://
www.unisdr.org/files/7817_7819isdrterminology11.pdf
2. Powell T, Li SJ, Hsiao Y, et al. Investigating the aftershock of a
disaster: A study of health service utilization and mental health
symptoms in post-earthquake Nepal. Int J Environ Res Public
Health 2019;16(8):1-15.
https://doi.org/10.3390/ijerph 16081369
3. Tang B, Liu X, Liu Y, Xue C, Zhang L. A meta-analysis of risk
factors for depression in adults and children after natural disasters.
BMC Public Health 2014;14(1):1-12.
https://doi.org/10.1186/1471-2458-14-623
4. Cengiz S, Peker A. Deprem Sonrasi Yetigkin Bireylerin Depresyon
Diizeylerinin Incelenmesi. TRT Akad 2023;8(18):652-68.
https://doi.org/10.37679/trta. 1277689
S. Iskit SH, Alpay H, Tugtepe H, et al. Analysis of 33 pediatric trauma
victims in the 1999 Marmara, Turkey earthquake. J Pediatr Surg
2001;36(2):368-72.
https://doi.org/10.1053/jpsu.2001.20719
6. Kurt N, Kiiciik HF, Celik G, Demirhan R, Giil O, Altaca G.
[Evaluation of patients wounded in the 17 August 1999 Marmara
earthquake]. Ulus Travma Derg. 2001;7(1):49-51.
7. Uzun N, Karaali Savrun F, Yazici S, Caksibaeva C, Kiziltan ME.
17 Agustos Depremi Sonrasinda Bir Elektromiyografi Laboratuari
Deneyimi. Cerrahpasa Tip Derg 2001;32(3):169-74. http://www.ctf.
istanbul.edu.tr/dergi/online/2001v32/s3/013a5.htm
8. Uzun N, Savrun FK, Kiziltan ME. Electrophysiologic evaluation of
peripheral nerve injuries in children following the Marmara earth-
quake. J Child Neurol 2005;20(3):207-12.
https://doi.org/10.1177/08830738050200030701
9. Yoshida T, Tada K, Uemura K, Yonenobu K. Peripheral nerve palsies
in victims of the Hanshin-Awaji earthquake. Clin Orthop Relat Res
1999;(362):208-17.
https://doi.org/10.1097/00003086-199905000-00030
10. Ciaramitaro P, Padua L, Devigili G, et al. Prevalence of neuropath-
ic pain in patients with traumatic brachial plexus injury: A multi-
center prospective hospital-based study. Pain Med (United States)
2017;18(12):2428-32.
https://doi.org/10.1093/pm/pnw360
11. Ciaramitaro P, Mondelli M, Logullo F, et al. Traumatic peripheral
nerve injuries: Epidemiological findings, neuropathic pain and qual-
ity of life in 158 patients. J Peripher Nerv Syst 2010;15(2):120-7.
https://doi.org/10.1111/j.1529-8027.2010.00260.x
12. Brodszky V, Péntek M, Komoly S, et al. Quality of life of patients
with non-diabetic peripheral neuropathic pain; results from a
cross-sectional survey in general practices in Hungary. Ideggyogy
Sz 2015;68(9-10):325-30. https://doi.org/10.18071/isz.68.0325

relationship between NP resulting from PNI and mood
disorders, our findings indicate a high prevalance of anxi-
ety and depression among survivors. Additionally, we
evaluated PNIs in earthquake survivors from an electro-
physiological perspective. Further research is essential to
explore additional factors influencing these relationships
and to develop interventions addressing the unique chal-
lenges faced by individuals with PNIs in the aftermath of
natural disasters.

CONFLICT OF INTEREST — None.
FINANCIAL SUPPORT — None.

13. Tantigate D, Wongtrakul S, Vathana T, Limthongthang R, Song-
charoen P. Neuropathic pain in brachial plexus injury. Hand Surg
2015;20(1):39-45.
https://doi.org/10.1142/S0218810415500057

14. Bartoli F, Carra G, Crocamo C, et al. Association between depres-
sion and neuropathy in people with type 2 diabetes: a meta-analysis.
Int J Geriatr Psychiatry 2016;31(8):829-36.
https://doi.org/10.1002/gps.4397

15. Stdlberg E, van Dijk H, Falck B, et al. Standards for quantification of
EMG and neurography. Clin Neurophysiol 2019;130(9):1688-729.
https://doi.org/10.1016/j.clinph.2019.05.008

16. Chen S, Andary M, Buschbacher R, et al. Electrodiagnostic refer-
ence values for upper and lower limb nerve conduction studies in
adult populations. Muscle Nerve 2016;54(3):371-7.
https://doi.org/10.1002/mus.25203

17. Tankisi H, Burke D, Cui L, et al. Standards of instrumentation of
EMG. Clin Neurophysiol. 2020;131(1):243-258.
https://doi.org/10.1016/j.clinph.2019.07.025

18. Preston DC, Shapiro BE. Electromyography and neuromuscular dis-
orders: Clinical-electrophysiologic correlations. Third edit. Elsevier;
2013. https://doi.org/10.1016/B978-1-4557-2672-1.00016-7

19. Walsh J, Rabey M, Hall TM. Agreement and correlation between
the self-report leeds assessment of neuropathic symptoms and signs
and Douleur Neuropathique 4 Questions neuropathic pain screening
tools in subjects with low back-related leg pain. J Manipulative
Physiol Ther 2012;35(3):196-202.
https://doi.org/10.1016/j.jmpt.2012.02.001

20. Unal-Cevik I, Sarioglu-Ay S, Evcik D. A comparison of the DN4
and LANSS questionnaires in the assessment of neuropathic pain:
validity and reliability of the Turkish version of DN4. J Pain
2010;11(11):1129-35.
https://doi.org/10.1016/j.jpain.2010.02.003

21. Zigmond AS, Snaith RP. The hospital anxiety and depression scale.
Acta Psychiatr Scand 1983;67(6):361-70.
https://doi.org/10.1111/7.1600-0447.1983.tb09716.x

22. Aydemir O, Giivenir T, Kiiey L, Kiiltir S. Hastane Anksiyete ve
Depresyon Olgegi Tiirkge Formunun Gegerlilik ve Giivenilirlik
Calismasi. Tiirk Psikiyatr Derg 1997;8(4):280-7.

23. Street SR. Electro-diagnostic and Clinical Changes of Peripheral
Neuropathies in Bam Earthquake Victims Naser Zangiabadi and 3
Mohammad Naeem Ahrari Kerman Neuroscience Research Center,
Kerman Medical Sciences University, Kerman, Iran Department of
Physical Thera. Am J Environ Sci 2005;1(3):206-8.
https://doi.org/10.3844/ajessp.2005.206.208

24. Tang B, Chen Q, Chen X, et al. Earthquake-related injuries
among survivors: A systematic review and quantitative synthesis
of the literature. Int J Disaster Risk Reduct 2017;21(November
2016):159-67. https://doi.org/10.1016/.ijdrr.2016.12.003

Az aldbbi dokumentumot magancélra toltotték le az eLitMed.hu webportalrdl. A dokumentum felhasznaldsa a szerzéi jog szabalyozasa ala esik.





