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IN TRO DUC TION

Pain is a com plex ex pe ri ence which de pends on var i ous
phys i o log i cal and psy cho log i cal fac tors. For many years,
nu mer ous stud ies have tried to de ter mine ex act brain
mech a nisms re spon si ble for pain pro cess ing. It is known
that dif fer ent parts of brain are re spon si ble for sen sory and
af fec tive com po nents of pain [1]. And while the struc tures
that an a lyze sen sory-discriminative as pects of pain are
well known, the ex act mech a nism of the pro cess ing of the

af fec tive as pect of pain re mains un ex plained. It makes the
ex pe ri ence of pain widely sub jec tive and dif fi cult for
healthcare pro fes sion als to ob jec tively as sess and an swer
the ques tion why the same med i cal pro ce dure is pain ful for
one group of pa tients and not pain ful for oth ers.

Electroneuromyography (ENMG) is a use ful di ag nos -
tic test for the eval u a tion of neuromuscular dis or ders. The
pro ce dure is con sid ered un pleas ant or even pain ful due to
the use of elec tri cal stim uli of short (0.1–0.3 ms) du ra tion
and nee dle elec trodes. Even though the ma jor ity of pa tients 
are able to tol er ate the dis com fort of the ex am i na tion, some 
re port se vere pain that lim its pa tient co op er a tion and leads
to in com plete study.

Var i ous stud ies have in ves ti gated nu mer ous fac tors de -
ter min ing the pain ful ness of ENMG ex am i na tion as well
as in ter ven tions to in crease tolerability of the pro ce dure. In 
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Sum mary. In tro duc tion. Electroneuromyography (ENMG) is a use ful di ag nos tic test for the
eval u a tion of neuromuscular dis or ders. The pro ce dure is con sid ered un pleas ant or even pain -
ful due to the use of elec tri cal stim uli and nee dle elec trodes. In this study, we in ves ti gated the
in flu ence of de mo graphic fac tors on the per cep tion of pain dur ing ENMG ex am i na tion as
well as the con nec tion be tween the per cep tion of pain and the ex tent of the ex am i na tion, the
pres ence of chronic pain, its char ac ter is tics, and lev els of anx i ety and de pres sion in pa tients.

Meth ods. 400 pa tients who were re ferred to ENMG ex am i na tion par tic i pated in a ques -
tion naire sur vey af ter the pro ce dure. The ques tion naire in cluded rat ing of pain in ten sity ex -
pe ri enced dur ing ENMG pro ce dure us ing nu mer i cal rat ing scale (NRS), ba sic de mo graphic
in for ma tion, in for ma tion about the ex tent of the ex am i na tion, ques tions about pre vi ously ex -
pe ri enced pain, and the Hos pi tal Anx i ety and De pres sion Scale (HADS).

Re sults. The mean of NRS score was 3.76±2.6. There was a neg a tive cor re la tion be tween 
pain in ten sity dur ing ENMG and ed u ca tion level (r=-0.12, p=0.03). There was a sig nif i cant
(p=0.011) cor re la tion be tween the in ten sity of pain and the ex tent of ENMG ex am i na tion.
The pro ce dure was more pain ful for the pa tients who ex pe ri enced con tin u ous pain be fore the
pro ce dure (p=0.002), and the in ten sity cor re lated with qual i ta tive as pects of pain. There was
a sig nif i cant cor re la tion be tween pain in ten sity dur ing the ex am i na tion and the emo tional
state of the pa tient (p<0.001).

Con clu sions. The only cor re la tion be tween pain in ten sity and de mo graphic fac tors was a
neg a tive cor re la tion with ed u ca tion level. There was a sig nif i cant cor re la tion be tween ex pe -
ri enced pain be fore the pro ce dure and the in ten sity of pain dur ing the ex am i na tion. There was 
a sig nif i cant cor re la tion be tween the in ten sity of pain dur ing the ex am i na tion and lev els of
anx i ety and de pres sion.
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those stud ies, no cor re la tions have been found be tween
per ceived pain and race, height, weight, body mass in dex,
the du ra tion of the pro ce dure, the num ber of ar eas ex am -
ined or the qual i ties of the ex am iner [2–5]. Re sults re gard -
ing the link be tween the pain ful ness of ENMG ex am i na -
tion and gen der, age or ed u ca tion level are still con tro ver -
sial [2, 4–9]. There fore, in this study, we sought to in ves ti -
gate not only the in flu ence of de mo graphic fac tors on the
per cep tion of pain dur ing ENMG ex am i na tion but also the
con nec tion be tween the per cep tion of pain and the ex tent
of the ex am i na tion, the pres ence of chronic pain, its char -
ac ter is tics, and lev els of anx i ety and de pres sion in pa tients.

METH ODS

A ques tion naire sur vey was con ducted at the De part ment
of Neu rol ogy of Lith u a nian Uni ver sity of Health Sci ences
(LSMU) Kaunas Clin ics from Jan u ary 2018 to March
2018. The re spon dents were 400 pa tients re ferred to
ENMG ex am i na tion for a wide range of pro vi sional clin i -
cal di ag no ses. Pa tients were in cluded if they were over
18 years of age, could un der stand the ques tion naire, and
were will ing to par tic i pate. The ques tion naire was ap -
proved by Kaunas Re gional Bio med i cal Re search Eth ics
Com mit tee (No. BEC-MF-137).

The ob jec tives of our sur vey were to as sess the in ten -
sity of pain in pa tients im me di ately af ter ENMG pro ce dure 
and to eval u ate its con nec tion with the ex tent of the ex am i -
na tion and de mo graphic fac tors. We also aimed to as sess
char ac ter is tics of per sis tent pain be fore the pro ce dure and
its in flu ence on the in ten sity of pain dur ing ENMG. And
lastly, we sought to eval u ate the cor re la tion be tween lev els
of anx i ety and de pres sion and pain ful ness of the pro ce -
dure.

The sur vey was con ducted right af ter ENMG ex am i na -
tion. In our study, the ex am i na tion was per formed by three
ex pe ri enced doc tors us ing the same ma chine, the same
type of elec trodes and tech niques fol low ing re search-
 based rec om men da tions. The pro ce dure in volved a nerve
con duc tion study of a min i mum of 4 pe riph eral nerves us -
ing elec tri cal stim uli of short (0.1–0.3 ms) du ra tion.
196 pa tients also un der went electromyography (EMG) us -
ing a stan dard con cen tric nee dle elec trode. Ex am i na tion of
81 pa tients, in ad di tion to the usual stim u la tion sites, in -
cluded prox i mal stim uli of lon ger (0.8–1 ms) du ra tion at
Erb’s point. The pro ce dure was rou tinely ex plained to the
pa tients and their ques tions were an swered.

Af ter the ex am i na tion, the pa tients were asked to pro -
vide rat ing of pain in ten sity ex pe ri enced dur ing ENMG
pro ce dure us ing nu mer i cal rat ing scale (0–10, with 0 in di -
cat ing no pain and 10 in di cat ing the worst pain pos si ble)
[10, 11]. The ex tent of the pro ce dure was noted by the ex -
am iner: whether it was a usual electroneurography (ENG)
or in clud ing prox i mal stim u la tion or EMG. The ques tion -
naire in cluded ba sic de mo graphic in for ma tion such as age, 
gen der, fam ily sta tus, ed u ca tion level, and em ploy ment
sta tus. It also eval u ated fre quency of re cently ex pe ri enced

pain of any other or i gin (head aches, back aches, joint pain
etc.). Pro vided that pain was ex pe ri enced daily or con -
stantly, the pa tients were asked to fill out Lith u a nian pain
ques tion naire (A. Pakula, 1986) [12] which is a Lith u a nian
ver sion of McGill pain ques tion naire [13]. In this ques tion -
naire, pain descriptors are di vided into 14 subscales: 8 of
them are sen sory (tem po ral, spa tial, punctate pres sure, in -
ci sive pres sure, con stric tive pres sure, trac tion pres sure,
ther mal, and un de fined area) and 6 are af fec tive (ten sion,
au to nomic, fear, pun ish ment, re ac tion, and pain eval u a -
tion). Ev ery descriptor has a nu meric value and a max i -
mum score of 10. Ac cord ingly, the in di ces of sen sory and
af fec tive descriptors were de ter mined, as well as the to tal
num ber of the descriptors cho sen. To mea sure lev els of
anx i ety and de pres sion in the pa tients, the Hos pi tal Anx i -
ety and De pres sion Scale (HADS) was used. It con sists of
14 ques tions which eval u ate symp toms of anx i ety and de -
pres sion and is widely used in med i cal prac tice. The ques -
tion naire com prises 7 ques tions for anx i ety and 7 ques tions 
for de pres sion which are scored sep a rately. The con di tion
can be con sid ered ei ther nor mal (0–7) or with symp toms
pres ent which can be mild (8–10), mod er ate (11–14) or se -
vere (15–21) [14].

Sta tis ti cal anal y sis was per formed us ing IBM
SPSS 23.0 pro gram. Qual i ta tive data was eval u ated us ing
chi- square (c2) test. Stu dent’s t tests were used to com pare
the means in in de pend ent and paired sam ples. The cor re la -
tion co ef fi cient (r) of Spearman was cal cu lated to eval u ate
the cor re la tion be tween two vari ables. The re sults were
con sid ered to be sig nif i cant with p<0.05.

RE SULTS

400 pa tients par tic i pated in this sur vey: 127 (31.7%) men
and 273 (68.3%) women, mean age of them be ing
54.8±14.1 years. 79 (19.8%) pa tients ex pe ri enced no pain
dur ing the ex am i na tion (0 on nu mer i cal rat ing scale
(NRS)). 321 (80.2%) pa tients re ported pain dur ing
ENMG: 88 (22%) ex pe ri enced mild pain (NRS 1–3),
136 (34%) – mod er ate pain (NRS 4–5), 58 (14.5%) – se -
vere pain (NRS 6–7), and 39 (9.7%) – very se vere pain
(NRS 8–10) (Fig. 1). The mean NRS score was 3.76±2.6.
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Fig. 1. In ten sity of pain ex pe ri enced dur ing ENMG ex am i na tion



There was a sig nif i cant (p=0.011) cor re la tion be tween
the in ten sity of pain and the ex tent of ENMG ex am i na tion
(Fig. 2).

An a lyz ing as so ci a tions be tween pain ex pe ri enced dur -
ing the ex am i na tion and de mo graphic fac tors, we found no 
sig nif i cant dif fer ences be tween men’s (mean 4.87±2.1)
and women’s (mean 4.61±2.1) ex pe ri enced pain (p=0.31).
No cor re la tions were noted be tween the in ten sity of pain
and age (p=0.3), em ploy ment sta tus (p=0.085) or fam ily
sta tus (p=0.108). How ever, there was a weak neg a tive cor -
re la tion be tween pain in ten sity dur ing ENMG and ed u ca -
tion level (r=-0.12, p=0.03) (Fig. 3).

220 (83%) pa tients of those who ex pe ri enced pain dur -
ing the ex am i na tion had ex pe ri enced con tin u ous pain be -
fore the ex am i na tion (daily or con stant pain). The mean of
the in ten sity of pain ex pe ri enced dur ing the ex am i na tion
was sig nif i cantly higher in pa tients with con tin u ous pain
(4.93±2.1) than in those who ex pe ri enced pain once a week 
or less of ten (4.16±1.9) (p=0.002). An a lyz ing qual i ta tive
as pects of pain us ing Lith u a nian pain ques tion naire, we
found that sen sory descriptors were cho sen by 258 pa tients 
and af fec tive – by 239 pa tients. Qual i ta tive in dex of the
sen sory as pect of pain was 23.1±14.6, while qual i ta tive in -
dex of the af fec tive as pect of pain was 17.84±10.4. Study -
ing sen sory descriptors, we found that the most fre quently
cho sen were those from the un de fined area subscale
(76.6%) and the least cho sen be longed to the in ci sive pres -
sure subscale (32.83%) (Fig. 4). An a lyz ing af fec tive qual i -
ties of pain, we found that the most com mon descriptors
were from the pun ish ment subscale (78.87%) and, on the
con trary, the least cho sen were from the au to nomic

subscale (22.64%) (Fig. 5). More over, there were cor re la -
tions be tween the in ten sity of pain ex pe ri enced dur ing
ENMG ex am i na tion, the in dex of sen sory as pect of pain,
the in dex of af fec tive as pect of con tin u ous pain, and the to -
tal num ber of cho sen descriptors (Ta ble 1).

An a lyz ing the sta tus of anx i ety and de pres sion of the pa -
tients us ing HADS, we found that the mean of anx i ety level
was 7.1±4.4 (range 0–19) and the mean of de pres sion level
was 4.9±3.7 (range 0–18). There was a sig nif i cant cor re la -
tion be tween the in ten sity of pain dur ing the ex am i na tion
and the emo tional state of the pa tient (p<0.001) (Ta ble 2).
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Ta ble 1. Cor re la tions be tween the in ten sity of pain and qual i -
ta tive pain char ac ter is tics

In dex of
sen sory

descriptors

In dex of
 affective

descriptors

Num ber of
descriptors

Pain score
r 0.364 0.489 0.505

p p<0.001 p<0.001 p<0.001

Ta ble 2. Cor re la tions be tween the in ten sity of pain and lev els
of anx i ety and de pres sion

Anx i ety De pres sion

Pain score
r 0.428 0.321

p p<0.001 p<0.001



DIS CUS SION

Our study con firmed that ENMG ex am i na tion is as so ci -
ated with pain. None the less, the dis per sion of pain in ten -
sity is broad rang ing from one fifth of pa tients who ex pe ri -
enced no pain to ~1% of pa tients who re fused to com plete
the ex am i na tion be cause of se vere pain. The in ten sity of
pain re corded dur ing this study is con sis tent with the lit er a -
ture: the mean of the in ten sity of pain in a study of 2012
was 3.6±2.5 dur ing ENG and 3.8±2.8 dur ing EMG (in our
study it is 3.7±2.6) while the mean in two stud ies of 2013
was 3.4±1 [5, 15].

Re gard ing the el e ments of the pro ce dure, many of them 
have been al ready an a lyzed in pre vi ous stud ies: the im por -
tance of the du ra tion of the ex am i na tion, the num ber of
stim uli or the num ber of ex am ined ar eas, the re la tion of
ENMG-in duced pain to the du ra tion and the in ten sity of
elec tri cal stim uli, the type of re cord ing elec trode, and the
in ser tion tech nique of nee dle elec trodes [2–6, 8, 15–18].
There fore, in this study, we de cided to con sider the type of
stim u lus used (whether only elec tri cal stim uli or also nee -
dle elec trodes were used) since it was not eval u ated in pre -
vi ous stud ies. We found that pa tients who un der went EMG 
and prox i mal stim u la tion in ad di tion to the usual ENG ex -
pe ri enced more pain dur ing the pro ce dure. This might be
due to a lon ger du ra tion of the pro ce dure as well as to the
com bi na tion of stim uli of dif fer ent or i gin which might be
low er ing pain thresh old.

An a lyz ing con nec tions be tween ex pe ri enced pain and
de mo graphic data, we ob tained sim i lar re sults as in pre vi -
ous stud ies, with slight dif fer ences. This study, un like the
pre vi ous ones, de ter mined a mild neg a tive cor re la tion be -
tween ex pe ri enced pain and ed u ca tion level [2, 5, 6]. This
is likely be cause of a con sid er ably larger sam ple of pa tients 
and, un like in other stud ies, the dis tri bu tion of dif fer ent
lev els of ed u ca tion was pro por tional in our study. It might
be also ex plained by the fact that higher ed u ca tion pro -
motes crit i cal think ing and more thor ough eval u a tion of
any kind of in for ma tion pro vided. In ad di tion, we con sid -
ered the ex tent of ENMG ex am i na tion which had not been
done pre vi ously. Sim i lar to var i ous stud ies, we found no
sig nif i cant cor re la tion be tween the in ten sity of pain and
gen der [3, 5, 9]. How ever, there are nu mer ous stud ies
which say that women are more sus cep ti ble to ENMG-re -
lated pain [2, 4, 6, 7, 19]. In one case the pa tient sam ple was 
not ho mog e nous (there were fewer women than men), in
other cases only nee dle EMG was an a lyzed [2, 4, 6]. More -
over, it is es tab lished that thor ough in for ma tion about the
ex am i na tion is more ef fi cient to re duce anx i ety in women
than in men, which can be linked to ex pe ri enced pain [7,
20]. In our study, all pa tients re ceived de tailed in for ma tion
about the ex am i na tion and pos si ble un pleas ant sen sa tions.
Much like in pre vi ous stud ies, we found no links be tween
pain in ten sity and age [2–5, 8, 9]. What is more, we found
no cor re la tions be tween the in ten sity of ENMG-re lated
pain and fam ily sta tus nor em ploy ment sta tus.

The ex am i na tion was more pain ful for those who were
suf fer ing from any kind of daily or con stant pain com par -

ing to those who were ex pe ri enc ing any kind of pain once a
week or less fre quently. It could be ex plained by sen si ti za -
tion oc cur ring in the cen tral ner vous sys tem (CNS) fol low -
ing pro longed pain and sub se quently oc cur ring mod i fi ca -
tion of no ci cep tive path way as well as neuroplastic
changes in CNS [21–26].

More over, an a lyz ing qual i ta tive pain char ac ter is tics
us ing Lith u a nian ver sion of McGill pain ques tion naire, we
found a mod er ate cor re la tion be tween the in ten sity of
ENMG-re lated pain and sen sory and af fec tive com po nents 
of chronic pain of any other kind. These re sults are con sis -
tent with pre vi ous stud ies [27]. In this study, we found that
even though more peo ple had cho sen sen sory descriptors
of pain and the in dex of sen sory com po nent of pain was
higher, there was a stron ger cor re la tion be tween the in ten -
sity of pain dur ing the ex am i na tion and the in dex of af fec -
tive com po nent of pain. That could be ex plained by the fact 
that sen sory and af fec tive as pects of pain are re lated to dif -
fer ent paths of trans mis sion of sig nals in CNS. The sen sory 
as pect of pain is re lated to the trans mis sion of sig nals from
pe riph ery through lat eral thalamus and somatosensory
cor tex, as well as the pos te rior in su lar cor tex [28]. And the
af fec tive com po nent is re lated to the emo tional re sponses
to the stim u lus which in volves the limbic sys tem [29].

An a lyz ing emo tional state of the pa tients, we con -
firmed that anx i ety is re lated to the ex pe ri ence of pain and
it low ers pain thresh old [30–33]. There are a few stud ies
that have an a lyzed anx i ety lev els in pa tients be fore and af -
ter ENMG ex am i na tion but the re sults are in con sis tent due
to the fact that anx i ety can be in duced not only by the ex -
am i na tion but also by other un re lated cir cum stances [6,
34]. It is im por tant to mark that ENMG-re lated anx i ety is
closely re lated to the in for ma tion re ceived be fore hand and
to how de tailed the in for ma tion was [7]. We de ter mined
lev els of anx i ety and de pres sion in pa tients im me di ately
af ter the ex am i na tion us ing HAD scale and found a sig nif i -
cant cor re la tion be tween those lev els and the in ten sity of
pain. These re sults cor re spond to the re sults of pre vi ous
stud ies [35–37].

CON CLU SION

In this study, we found no sig nif i cant cor re la tions be tween
the in ten sity of pain and de mo graphic fac tors with the ex -
cep tion of a weak cor re la tion be tween the in ten sity of pain
and ed u ca tion level. There was a sig nif i cant cor re la tion be -
tween pain ex pe ri enced be fore the pro ce dure and the in ten -
sity of pain dur ing the ex am i na tion. Af fec tive qual i ties of
con tin u ous pain had stron ger cor re la tion with the in ten sity
of pain than sen sory qual i ties. More over, there was a sig -
nif i cant cor re la tion be tween in ten sity of pain dur ing the
ex am i na tion and lev els of anx i ety and de pres sion.

De spite un pleas ant sen sa tions, ENMG is a highly use -
ful test for the eval u a tion of neuromuscular dis or ders.
Thus, healthcare per son nel are al ways de ter mined to min i -
mize pa tients’ dis com fort. Doc tors use ex am i na tion tech -
niques and elec trodes fol low ing re search-based rec om -
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men da tions to cause as lit tle pain as pos si ble. Our study
found that pain ex pe ri enced dur ing ENMG ex am i na tion is
closely re lated to chronic pain and to the pa tient’s emo -
tional state. There fore, we would sug gest treat ing chronic
pain, de pres sion, and es pe cially anx i ety while the pa tient is 
await ing ENMG ex am i na tion in or der for the pa tient to ex -
pe ri ence as lit tle pain as pos si ble and ob tain ac cu rate re -
sults dur ing the pro ce dure.
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VEIKSNIAI, LEMIANTYS
ELEKTRONEUROMIOGRAFIJOS TYRIMO METU
PATIRIAMO SKAUSMO INTENSYVUMÀ

Santrauka

Áva das. Elek tro neu ro miog ra fi ja (ENMG) yra ty ri mo me to das,
skir tas pe ri fe ri niø ner vø ir rau me nø li gø diag nos ti kai. Ty ri mas

lai ko mas ne ma lo niu, kar tais skaus min gu, nes jo me tu nau do ja mi
trum pi (0,1–0,3 ms) elek tros sti mu lai, o ti riant rau me nis – ada ti -
niai elek tro dai. Nors dau gu ma pa cien tø ty ri mà to le ruo ja ge rai,
ne di de lë da lis pa cien tø jau èia ne pa ke lia mà skaus mà ir ty ri mo at -
si sa ko. No rë da mi nu sta ty ti veiks nius, le mian èius ENMG ty ri mo
skaus min gu mà, nu spren dë me at lik ti di de lës im ties ty ri mà, ku rio
me tu ana li zuo ta ne tik daug kar tø tir tø de mo gra finiø veiks niø áta -
ka skaus mo po jû èiui, bet ir skaus mo ry ðys su ty ri mo ap im ti mi, lë -
ti niu skaus mu, jo po bû dþiu ir pa cien to emo ci ne bûk le.

Ti ria mie ji ir ty ri mo me to das. At lik to je ano ni mi në je ap klau -
so je da ly va vo 400 pa cien tø, ku riems bu vo at lik tas ENMG ty ri -
mas. An ke tà su da rë klau si mai apie ENMG ty ri mo me tu pa tir to
skaus mo in ten sy vu mà, nau do jant Skait me ni nës ana lo gi jos ska -
læ (SAS), de mo gra finius duo me nis, ty ri mo ap im tá, iki ty ri mo pa -
tir tà ki tos kil mës skaus mà ir klau si mai ið Hos pi ta li nës ne ri mo ir
dep re si jos ska lës (angl. Hos pi tal Anx i ety and De pres sion Scale,
HADS).

Re zul ta tai. Ty ri mo me tu pa tir to skaus mo in ten sy vu mo vi -
dur kis bu vo 3,76 ± 2,6. Nu sta ty ta sil pna ne igia ma ko re lia ci ja tarp 
skaus mo in ten sy vu mo ir ið si la vi ni mo (r = -0,12, p = 0,03). Ras ta
sta tis tið kai reikð min ga (p = 0,011) ko re lia ci ja tarp skaus mo in ten -
sy vu mo ir ENMG ty ri mo ap im ties. Ty ri mas bu vo skaus min ges -
nis pa cien tams, iki ty ri mo pa ty ru siems ki tos kil mës skaus mà
(p = 0,002). Nu sta ty ta ko re lia ci ja tarp anks èiau pa tir to skaus mo
ko ky bi niø cha rak te ris ti kø (ju ti mi niø bei emo ci niø) ir ty ri mo me -
tu pa tir to skaus mo in ten sy vu mo. Ras ta reikð min ga ko re lia ci ja
tarp ENMG ty ri mo me tu pa tir to skaus mo ir emo ci nës pa cien to
bûk lës (p < 0,001).

Ið va dos. Ana li zuo jant de mo gra finiø veiks niø ry ðá su ENMG
skaus min gu mu, ras ta ne igia ma ko re lia ci ja tarp ty ri mo me tu pa -
tir to skaus mo ir ið si la vi ni mo. Nu sta ty ta reikð min ga ko re lia ci ja
tarp iki ty ri mo pa tir to skaus mo ir ty ri mo skaus min gu mo. Nu sta -
ty tas sta tis tið kai reikð min gas ry ðys tarp ty ri mo me tu pa tir to
skaus mo bei dep re si jos ir ne ri mo ly gio.

Rak ta þo dþiai: skaus mas, elek tro neu ro miog ra fi jos ty ri mas,
lë ti nis skaus mas.
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