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ABSTRACT
Objective: As a result of long-term damage to the nerves caused by harmful molecules in chronic renal failure patients who are 
treated with hemodialysis, the clinical manifestation defined as uremic neuropathy may occur in patients. In our study, we aimed to 
determine the prevalence of neuropathic pain in hemodialysis patients and to evaluate risk factors.

Methods: Patients over the age of 18 who underwent hemodialysis treatment were included in our study. Demographic characteris-
tics of the patients, duration of dialysis, and comorbidities were recorded. The Brief Pain Inventory was used to assess the patients’ 
pain intensity. The Neuropathic Pain Questionnaire and Neuropathic Pain Questionnaire; Short Form was employed for the evalua-
tion of neuropathic pain.

Results: Neuropathic pain was detected in 25 (41.7%) of 60 hemodialysis patients. Chronic pain was evaluated with a Likert scale as 
0: no pain 10: the worst pain I can imagine. The averages for the past week were categorized as pain worst, pain least, pain average, 
and pain now, and recorded as 5.9, 6.5, 6.4, and 6.4, respectively. The number of comorbid disorders and the scores of neuropathic 
pain questionnaire in short form were determined to be statistically associated (P = .040).

Conclusion: Neuropathic pain in hemodialysis patients was detected in 41.7% of the patients; it is a common symptom and is asso-
ciated with the number of comorbid diseases. This study is an exemplary study in terms of evaluating the prevalence of neuropathic 
pain in hemodialysis patients. It has been a guide to start supportive treatments at an earlier period.
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INTRODUCTION

Neurological disorders are quite common in people under-
going hemodialysis treatment. They may be of central or 
peripheral origin, or they may be accompanied by disor-
ders such as muscle damage and autonomic dysfunction.1 
When kidney disease impairs glomerular filtration, an 
accumulation of organic wastes develops, producing ure-
mic neuropathy. In patients with end-stage renal disease, 
a decrease in glomerular filtration rate is observed. Uremic 
neuropathy most commonly involves the lower extrem-
ity in a distal symmetrical manner, and axonal disruption 
and local myelin injuries are seen in the pathogenesis. 
Uremic sensorimotor axonal neuropathy is a progressive 
and known complication in patients with end-stage renal 

disease and on dialysis. However, the presence of definite 
polyneuropathy in dialysis patients needs to be investi-
gated further, especially in our country.2

Uremic neuropathy can present with a variety of symp-
toms, but the primary manifestation is slowly progres-
sive sensorimotor axonal polyneuropathy that starts in 
the distal lower extremities and eventually spreads up to 
the proximal, occasionally involving the upper extrem-
ity.3,4 Early symptoms include paresthesia, feelings of 
warmth and cold, increased pain, cramps and restless legs 
syndrome. In the long term, symptoms such as loss of 
strength in the lower extremities, changes in deep tendon 
reflexes, muscle atrophy, loss of balance, and numbness 
can be seen.5
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There have been numerous studies examining the associ-
ation between peripheral neuropathy and end-stage renal 
disease. In studies conducted in developed countries, 
more than 60% of findings of uremia or diabetes-induced 
polyneuropathy were found in patients with end-stage 
renal disease. In most of them, subclinical disease was 
observed when evaluated by nerve conduction studies.1

Neuropathic pain is a symptom that is more common in 
patients undergoing hemodialysis treatment and affects 
quality of life. The main objective of our study was to 
examine the incidence of neuropathic pain and factors 
in hemodialysis patients. The main purpose of our work 
is to investigate the prevalence of neuropathic pain and 
factors in patients receiving hemodialysis treatment. It is 
important to detect the presence of neuropathic pain in 
patients with chronic kidney disease (CKD) and to follow 
up on the neuropathic pain in addition to the treatment of 
CKD in order to increase the quality of life of the patients.

It can be predicted that neuropathic pain and polyneu-
ropathy can be prevented by the early initiation of dialysis 
treatment and renal transplantation in patients with CKD.

MATERIAL AND METHODS

A total of 19 women and 41 men (age range: 27-96 years) 
who were treated with hemodialysis for end-stage renal 
disease were included in the study. The hemoglobin, blood 
potassium, sodium, calcium, phosphorus, magnesium, 
B12, and folic acid levels, which are predicted to affect 
neuropathy findings, were evaluated before the study, 
and patients with laboratory findings different from nor-
mal were excluded from the study. The patients were 
categorized into 3 groups as <2 years, 2-7 years, and >7 
years according to the duration of dialysis. As additional 
diseases, hypertension, diabetes, stroke, cardiovascular 

diseases, chest diseases, and neurological diseases were 
questioned. Patients with diabetes, one of these condi-
tions that may potentially be the source of neuropathic 
pain, were not allowed to participate in the research. 
Patients were questioned about medication use for neu-
ropathic pain before and during dialysis. Patients using 
gabapentin, pregabalin, and patients using alpha lipoic 
acid used in diabetic polyneuropathy were not included 
in the study.

Pain assessment of the participants was made with the 
Brief Pain Inventory. The Neuropathic Pain Questionnaire 
and the Neuropathic Pain Questionnaire Short Form 
which Turkish validity and reliability studies were carried 
out in the evaluation of neuropathic pain, were used. The 
neuropathic pain rates of the patients were determined, 
and their association with age, gender, dialysis dura-
tion, comorbidities, and sociodemographic data were 
evaluated.

Written informed consent was obtained from all patients 
included in the study. Erzincan Binali Yıldırım University 
Clinical Research Ethics Committee approved this study 
in a decision dated January 19, 2023 and meeting num-
ber: 02, decision number: 2023-02/3. The Declaration of 
Helsinki’s guiding principles were followed in conducting 
the study.

Statistical analysis was performed using International 
Business Machiness (IBM) Statistical Package for the 
Social Sciences (SPSS®) 22 (IBM SPSS Corp.; Armonk, 
NY, USA). Results were presented as numbers and per-
centages for categorical variables, mean ± SD, median, 
and minimum–maximum for continuous variables. Chi-
square or Fisher exact test was used to compare cat-
egorical variables between groups. The normality of the 
distribution for continuous variables was confirmed by 
the Kolmogorov–Smirnov test. In the comparison of inde-
pendent continuous variables between the 2 groups, 
Student’s t-test or Mann–Whitney U-test was used 
depending on whether the statistical hypotheses were 
met. The statistical significance level for all tests was 
accepted as P < .05.

RESULTS

The mean age of hemodialysis patients participating 
in our study was 59.2 ± 13.7 years. Nineteen females 
(31.7%) and 41 males (68.3%) dialysis patients were 
included. Fifteen people (25%) with dialysis duration <2 
years, 29 people (48.3%) with 2-7 years, and 16 people 
(26.7%) with >7 years were included in our study. The 
median duration of dialysis was found to be 4.0 (range: 
1-22). According to the number of comorbid diseases, 
26.7% had no disease, 30% had 1 comorbid disease, 20% 

MAIN POINTS

• Neuropathic pain is a symptom that is more common in 
patients undergoing hemodialysis treatment and affects 
quality of life. In this study, the rate of neuropathic pain 
was found to be 41.7% in hemodialysis patients.

• Uremic neuropathy can present with a variety of 
symptoms, but the primary manifestation is slowly 
progressive sensorimotor axonal polyneuropathy that 
starts in the distal lower extremities.

• As the number of comorbid diseases increases in 
hemodialysis patients, the presence of neuropathic 
pain increases, and it was statistically significant when 
evaluated according to the results of the short neuropathic 
pain questionnaire.

• Neuropathic pain in hemodialysis patients was determined 
independently of hemodialysis duration and age.
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had 2 comorbid diseases, 8.3% had 3 comorbid diseases, 
and 15% with 4% or more comorbid diseases.

Pain assessment of hemodialysis patients was deter-
mined with the Brief Pain Inventory: pain worst experi-
enced in the last week, pain least experienced in the last 
week, pain average experienced in the last week, and pain 
now. It was recorded as “0: no pain, 10: worst pain imag-
inable” (Table 1). Similarly, the level of pain’s effect on 
various activities was evaluated with a Likert scale as “0: 
It did not affect at all, 10: It completely prevented,” and 
the results are summarized in Table 2. The level of affect-
ing general activity, emotional state, walking, and normal 
work was above 6, and they were highly affected by the 
pain status of the patients. On the other hand, it had less 
effect on human relations, sleep, and enjoyment of life.

The average age of those with and without neuropathic 
pain was found to be similar in both the short and long 
neuropathic pain questionnaires (P values: .436; .440, 
respectively). The percentage of neuropathic pain in 
hemodialysis patients was found to be 41.7% in total in 
the province of Erzincan. According to the long neuro-
pathic pain questionnaire, those with neuropathic pain 
were found to be 57.9% in women and 34.1% in men. 
Although the percentage of neuropathic pain in women 
is numerically higher, no statistically significant differ-
ence was found between men and women (P = .083). 
Similarly, although the percentage of neuropathic 
pain was higher in women in the short neuropathic 

pain questionnaire, it was not statistically significant 
(P = .121).

There was no difference in hemodialysis duration 
between those with neuropathic pain and those without 
neuropathic pain, and the results were similar for both 
short and long neuropathic pain questionnaires (p values: 
0.764; 0.668, respectively). Similarly, there is no associa-
tion between hemodialysis duration and activity (p values: 
0.726). As the number of comorbid diseases increases in 
hemodialysis patients, the presence of neuropathic pain 
increases, and it was statistically significant when evalu-
ated according to the results of the short neuropathic 
pain questionnaire (P = .040). However, the association 
between long neuropathic pain questionnaire results 
and comorbid disease was not statistically significant 
(P = .092).

DISCUSSION

Acute and chronic pain are very common complaints in 
hemodialysis patients. The presence of neuropathic pain 
in hemodialysis patients has been demonstrated in past 
studies.6 Many factors such as heredity, uremic and meta-
bolic factors, various toxin accumulations, and low intake 
in the diet play a role in the pathogenesis of neuropathy in 
hemodialysis patients.7 In the determination of neurotox-
ins that cause uremic neuropathy, their concentration in 
plasma and the level of suppression of motor conduction 
velocity are taken into account.8 Nowadays, many extra 
treatments such as the use of highly dialyzable mem-
branes, vitamin B, vitamin D, erythropoietin, and biotin 
supplements are used in hemodialysis patients. Although 
all these partially slowed down the progression of CKD, 
they were not effective in reducing the prevalence of 
neuropathy to the desired level.9

Our study aimed to investigate the prevalence of neu-
ropathic pain and factors affecting neuropathic pain in 
patients receiving hemodialysis treatment in Erzincan 
province. It also aimed to determine how much it affects 
general activities, sleep, emotional status, walking, normal 
work, and the psychological state of the patients by eval-
uating pain in this patient group. The median value of the 
pain worst, pain least, pain average, and pain now in the 
last 1 week using the Brief Pain Inventory was found to be 
between 5.9 and 6.4, which strikingly shows the state of 
the pain felt in hemodialysis patients.

The experience of hemodialysis affects the quality of life 
in various countries and may be painful. Although pain 
is a prevalent symptom of CKD, the impact of pain on 
analysis and daily living activities has not been thoroughly 
explored in previous studies.10-12 In this study, the effect 
of pain on general activity, emotional state, walking, and 

Table 1. Pain Assessment
Mean ± SD Median Minimum Maximum

Pain worst 5.9 ± 2.2 6.0 1.0 9.0
Pain least 6.5 ± 2.1 6.0 3.0 10.0
Pain average 6.4 ± 2.0 6.0 3.0 10.0
Pain now 6.4 ± 2.0 6.0 2.0 10.0

Table 2. Association Between Pain and Activity 
Mean ± SD Median Minimum Maximum

General 
activity

6.9 ± 2.1 7.5 2.0 10.0

Emotion 
status

6.2 ± 2.3 6.0 2.0 10.0

Walking 6.3 ± 2.6 6.0 0 10.0
Normal work 6.2 ± 2.6 6.0 1.0 10.0
Human 
relationship

3.4 ± 2.8 3.0 0 9.0

Sleep 4.0 ± 3.4 4.0 0 10.0
Enjoy life 4.3 ± 3.1 5.0 0 10.0
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normal working was significant, and its effect on human 
relations, sleeping and enjoying life was relatively less. In 
a previous study, similar to our study, in addition to the 
high prevalence of severe pain during hemodialysis, it was 
determined that pain had a high functional interaction, 
especially with general activity, disposition, and mobility.12

Approximately 60-100% of patients who are hospital-
ized to undergo dialysis treatment for CKD are affected 
by peripheral NP.2 Bakre et al. found the clinical peripheral 
neuropathy rate to be 50% in patients followed up with 
CKD. When evaluated elect rophy siolo gical ly, neuropa-
thy was detected in 65% of the patients.8 In our study, 
the rate of neuropathic pain was found to be 41.7% in 
hemodialysis patients. The fact that neuropathy rates are 
relatively lower compared to other studies may be due 
to clinical evaluation only without electrophysiological 
study. In the case of electrophysiological examinations 
in asymptomatic hemodialysis patients, these rates may 
increase.

In the study by Bakre et al.,8 it was determined that males 
had a higher prevalence of neuropathy, even if this was 
not statistically significant. Contrary to this study, in our 
study, although it was not statistically significant, neuro-
pathic pain was more common in women. On the other 
hand, a recent systematic review revealed a negative cor-
relation between the proportion of female subjects and 
the prevalence of neuropathic pain in univariate regres-
sion analyses.13 The underlying reason for the conflicting 
results may be related to the distribution of the patient 
population and the number of individuals. Therefore, com-
prehensive studies in larger patient groups are needed.

Neuropathic pain caused by a disorder in the somato-
sensory system is more common in elderly patients with 
comorbid diseases.14 Three out of ten individuals who are 
older people (over the age of 70) report having neuro-
pathic pain.15 Although neuropathic pain is more common, 
especially in a certain age group, no significant associa-
tion was found between age and neuropathic pain in our 
study. Neuropathic complaints can also be detected in 
young people, especially in hemodialysis patients.

The results of the studies researching the association 
between the duration of hemodialysis and neuropathy 
are quite contradictory. In a group of fifty hemodialy-
sis patients conducted by Al-Shazly et al.16 at Al-Azhar 
University, a relation was found between the duration of 
hemodialysis and neuropathy. In our study, on the con-
trary, neuropathic pain complaints were found to be inde-
pendent of the hemodialysis duration of the patients. This 
discrepancy may be caused by overlap with comorbid dis-
eases such as diabetes mellitus, which cause neuropathic 
pain in young patients.

Hypertension, diabetes, stroke, cardiovascular disease, 
chest disease, and neurological diseases were ques-
tioned as comorbid diseases in the study group. The 
increase in the number of comorbid diseases of the 
patients affects the formation of neuropathic pain. In 
our study, this effect was statistically significantly deter-
mined, especially in the results of the short neuropathic 
pain questionnaire.

The development of neuropathic pain may be influ-
enced by numerous comorbid diseases. Neuropathic pain 
causes are metabolic (B12 deficiency, diabetic polyneu-
ropathy), mechanical (carpal tunnel syndrome, radicu-
lopathy, post-operative pain, phantom limb pain, cancer 
pain), inflammatory (postherpetic neuralgia, leprosy, HIV, 
Guillain-Barre syndrome, critical illness neuropathy), radi-
ation, toxic (chemotherapy-induced, alcohol), and heredi-
tary (Fabry disease, Charcot–Marie-Tooth disease).17 
Neuropathy is seen in 20-50% of patients followed up 
with a diagnosis of diabetes.18 Considering all these, in 
our study, the number of comorbid diseases, including 
diabetes and neuropathic pain, was evaluated, and a sig-
nificant association was found between them. In other 
words, the increase in the number of comorbid diseases in 
dialysis patients affects the presence of neuropathic pain. 
Although the number of publications examining comorbid 
diseases one by one is high, studies examining the total 
number of comorbid diseases like this study are very few 
in our country. Considering these results, it is necessary 
to evaluate hemodialysis patients not alone but together 
with all their comorbid conditions and arrange examina-
tion and treatment accordingly. In this regard, the study 
is quite instructive.

The most important inadequacy of this study is the lack of 
electrophysiological studies. Furthermore, making comor-
bid diseases a little wider and covering more diseases may 
provide more guiding information. In the future, there is a 
need for publications with larger patient populations and 
electrophysiological studies.
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