
© 2016 Brkovic et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php  
and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work you 

hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For permission 
for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Patient Preference and Adherence 2016:10 1131–1150

Patient Preference and Adherence Dovepress

submit your manuscript | www.dovepress.com

Dovepress 
1131

R e v i e w

open access to scientific and medical research

Open Access Full Text Article

http://dx.doi.org/10.2147/PPA.S103927

Prevalence and severity of pain in adult end-stage 
renal disease patients on chronic intermittent 
hemodialysis: a systematic review

Tonci Brkovic1

eliana Burilovic2

Livia Puljak3

1Department of internal Medicine, 
Division of Nephrology, 2Department 
of Psychiatry, University Hospital Split, 
3Department of Anatomy, Histology 
and embryology, Laboratory for Pain 
Research, University of Split School of 
Medicine, Split, Croatia

Objectives: Understanding the epidemiology of pain in patients on hemodialysis (HD) is 

crucial for further improvement in managing pain. The aim of this study was to systematically 

review available evidence on the prevalence and severity of pain in adult end-stage renal disease 

patients on chronic intermittent HD.

Materials and methods: We carried out a systematic review of the literature and developed a 

comprehensive search strategy based on search terms on pain and HD. We searched the databases 

MEDLINE, Scopus, PsycINFO, and CINAHL from the earliest date of each database to July 24, 

2014. Manuscripts in all languages were taken into consideration. Two authors performed each 

step independently, and all disagreements were resolved after discussion with the third author. The 

quality of studies was estimated using the STROBE checklist and Cochrane risk-of-bias tool.

Results: We included 52 studies with 6,917 participants. The prevalence of acute and chronic 

pain in HD patients was up to 82% and 92%, respectively. A considerable number of patients 

suffered from severe pain. Various locations and causes of pain were described, with most 

of the studies reporting pain in general, pain related to arteriovenous access, headache, and 

musculoskeletal pain.

Conclusion: The findings of this systematic review indicate high prevalence of pain in HD 

patients and considerable gaps and limitations in the available evidence. Pain in this population 

should be recognized as a considerable health concern, and the nephrology community should 

promote pain management in HD patients as a clinical and research priority to improve patients’ 

quality of life and pain-related disability.
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Introduction
The prevalence of chronic kidney disease is increasing worldwide, and is expected 

to continue increasing.1 There are five stages of chronic kidney disease, with end-

stage renal disease (ESRD) its final stage. With worsening of their kidney disease, 

patients develop many complications associated with a high risk of comorbidities and 

mortality.2–4 Therefore, health care professionals caring for ESRD patients should aim 

not only to extend patients’ life span but also improve their quality of life.5 ESRD 

patients of all ages also have poor quality of life.6–8 One of the most important qualita-

tive parameters for evaluating patients’ quality of life is bodily pain.9 Therefore, it is 

important to understand and relieve bodily pain in this population, in order to improve 

their quality of life and quality of care.

ESRD is defined as loss of renal function requiring renal replacement therapy 

with any form of chronic dialysis or transplantation or occasionally conservative 
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management in the elderly or those with significant 

comorbidities.10–12 Incidentally, acute kidney injury requir-

ing dialysis is not considered ESRD unless renal function 

fails to recover.13

Pain is common in ESRD patients.14 Based on data from 

surveys, when asked, up to 50%–60% of dialysis patients 

admit to feeling pain, often very severe and not effectively 

managed, although many will not mention this to their 

doctors at clinic visits.14,15 Pain is the major cause of depres-

sion, disturbed sleep patterns, impaired dialysis adequacy (if 

unable to endure full sessions), and likeliness of withdrawal 

from dialysis.16

Therefore, the objectives of this systematic review were 

to provide an updated analysis of epidemiological studies on 

pain in patients on hemodialysis (HD), to use both systematic 

and narrative methods to provide an objective summary of 

the literature, to assess study quality, and to provide recom-

mendations for practice and research. Understanding the 

epidemiology of pain in patients on HD is crucial for further 

improvements in managing pain.

Materials and methods
A systematic review of literature was carried out in 

accordance with the guidelines of the Center for Reviews 

and Dissemination17 and the MOOSE study.18 A priori 

protocol of the systematic review was designed and 

registered in the PROSPERO database (registration number 

CRD42015024894).

inclusion/exclusion criteria
We included all studies that reported epidemiology of 

pain in HD patients. Case reports and interventional studies 

reporting the effectiveness of interventions for the treatment 

of pain, as well as studies concerning peritoneal dialysis 

patients, continuous dialysis procedures, any other non-HD 

renal replacement therapy (eg, renal transplantation), plasma-

pheresis, children as participants and psychological studies 

concerning HD pain, were not included.

Search strategy and record screening
The databases MEDLINE, Scopus, PsycINFO, and CINAHL 

were searched from the earliest date of each database to July 

24, 2014, with the help of a library information specialist. 

The complex search strategy was initially designed for 

MEDLINE (Table 1), and was then thoroughly adapted for 

each database. There were no publication type limits. Studies 

in any language were considered. The search results were 

exported to the EndNote X7.4 program (Thomson Reuters, 

New York, NY, USA), and duplicates were removed. 

Titles and abstracts of records retrieved by bibliographic 

search were initially screened by two authors (TB and EB) 

independently. Disagreements were resolved by the third 

author (LP). Once agreement was reached, the full text of 

each potentially eligible study was retrieved and analyzed 

by two authors independently. References and citations of 

included studies were downloaded from the Web of Science 

and screened by two authors independently (TB and EB) 

to identify additional citations that may have been missed 

through electronic database-search methods.

Data extraction
A data-extraction form was designed specifically for the 

study, and piloted and applied to all patients treated with HD 

without separation of individual subgroups. The following 

data were extracted: type of study, manuscript language, 

country, number of patients, age, sex, and race/ethnicity of 

patients, time of HD, type of pain studied, time recall for pain 

assessment, prevalence of pain, causes of pain, pain-intensity 

measuring tool, and pain-intensity results.

Assessment of study quality
STROBE checklist was used19 for assessing the quality of 

observational studies, where each of the 22 points of the 

STROBE criteria was assigned equal weight, and a total 

score was calculated. The Cochrane risk-of-bias tool was 

used20 for randomized controlled trials.

Results
Search results
The database search yielded a total of 16,057 (MEDLINE 8,907, 

Scopus 6,639, CINAHL 425, PsycINFO 86) records. Based 

on the screening, the authors assessed that 63 full-text studies 

could contain relevant data. Analysis of full texts indicated 

Table 1 MeDLiNe search strategy

1)  (h?emodialy$ or h?emo$filtrat$ or ultrafiltrat$).tw
2)   exp Renal Dialysis/or exp Hemofiltration/or exp Hemodiafiltration/

or exp Ultrafiltration
3) 1 or 2
4)  (pain$ or dolo?r or hurt$ or ache or aching or pang? or $algia or 

$dynia or discomfort or nocicept$ or analge$ or an?esthe$ or 
pain?kill$ or antihyperalg$ or algesi$ or anguish$ or suffer$).tw

5)  exp Pain/ or exp Nociception/ or exp Analgesia/ or exp Anesthesia/
or exp Anesthetics/ or exp Analgesics/ or exp Stress, Psychological/
or exp Stress, Physiological/

6) 4 or 5
7) 3 and 6
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that a total of 52 studies met our a priori inclusion criteria 

and were included in this review (Figure 1). Characteristics 

of included studies are presented in Table 2. The aim of the 

current review was to summarize epidemiological findings, 

and thus the summary of data using meta-analysis was not 

conducted. The findings were synthesized and described 

systematically.

excluded studies
Eleven studies were excluded for various reasons: reporting 

headache and cramps as number and percentage of sessions 

with the clinical event without specifying number of affected 

patients;21 reporting prevalence of various handicaps of 

HD patients, but no information about pain prevalence;22 

not presenting results separately for patients on different 

types of dialysis;23 seven were interventional studies with 

no data on baseline prevalence of pain;24–30 and one was a 

case report.31

included studies
A total of 52 studies with 6,917 patients (range 15–591) 

were included. Studies were grouped according to the 

type of pain investigated, including prevalence of pain in 

general, prevalence by location, including pain related to 

arteriovenous (AV) access, headache, limb pain, chest pain, 

abdominal pain, and “other and procedural” pain, as well as 

such causes of pain as musculoskeletal pain, ischemic pain, 

and neuropathic pain.

A total of 49 studies were observational, including one 

letter to the editor, which contained original data that were 

extracted.32 Data about baseline pain prevalence were extracted 

from three interventional studies as well.33–35 All studies were 

published in peer-reviewed journals except one, which was 

freely available on an institution’s Web site.35

Included studies were published between 1972 and 2014, 

and 39 of them were published in English. Studies were 

published in French,35–37 Italian,38 Portuguese,39,40 Serbian,41,42 

and Spanish.43–47 Studies were conducted mainly in Europe 

and North America (Table 2), while the remaining studies 

were conducted in South America,21,25,39,48–51 Asia,33,52–54 and 

Africa.24,37 Distribution of age, ratio of male to female, and 

time on HD were very heterogeneous between the studies 

(Table 2). Race/ethnicity of patients was reported by only 

13 studies (Table 2).

Figure 1 Study flow diagram.
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Pain in hemodialysis

Prevalence and severity of pain in general
Nineteen studies with 2,377 patients (range 27–591) that 

were included examined the general prevalence of pain, both 

chronic and acute, in the analyzed cohorts of HD patients 

(Table 3). The reported prevalence of chronic pain ranged 

from 33% to 82%, while the prevalence of acute pain (current 

pain, intradialytic pain, pain during the past 4 weeks) ranged 

from 21% to 92% (Table 3).

Rodriguez Calero et al showed very high prevalence of 

intradialytic pain, with only 8% of patients reporting no pain 

at all. Analgesics were prescribed to 18% of patients, and the 

Pain Management Index (PMI) showed clear undertreatment 

of pain, which was more accentuated among patients who 

reported more intense pain.46

Characteristics of pain were reported by only a few 

studies. Bouattar et al reported that patients described their 

chronic pain as continuous (21%), frequent (18%), intermit-

tent (47%), and rare (15%).36 Severity of pain in general 

was reported with various pain scales in all studies except 

one. The pain-assessment scales used in studies reporting 

general pain were the short-form McGill Pain Questionnaire 

(MPQ), visual analog scale (VAS), PMI, Brief Pain Inven-

tory, modified Edmonton Symptom Assessment System, 

and the McGill–Melzack Pain Questionnaire (Table 3). 

While the average reported pain intensity tended to be low, 

multiple studies indicated high prevalence of patients with 

moderate or severe pain (Table 3). Reported prevalence of 

severe/intensive pain ranged from 0%45 to 76%.15

Prevalence and severity of Av-access pain
In the included studies, pain related to AV access was 

described in various terms, relating not only to AV fistula 

(AVF), which is why the broader term “AV access” is used 

herein to describe pain reported in these studies.

Ten studies with a total of 1,028 patients (range 25–449) 

analyzed prevalence and/or severity of pain related to AV 

access (Table 4). If available, type of AV access was extracted 

(Table 4). Only two studies provided details about AV access. 

Aitken et al55 indicated that there was a trend toward more 

severe pain with rope-ladder cannulation (27.7%) compared 

to buttonhole cannulation (18.2%); however, this difference 

did not reach statistical significance (P=0.09). In Vergne et 

al, some patients had rope-ladder cannulation of AVF, but 

some also had a graft.35

The majority of studies were observational, with two 

interventional studies reporting baseline pain intensity.35,56 

The prevalence of acute and chronic pain or both was studied, 

ranging from 12%57 to 80.2%52 (Table 4). Severity of pain 

was not always reported. Different pain-assessment scales R
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were used, including the MPQ, VAS, Brief Pain Inventory, 

PMI, and numeric rating scale.

Prevalence and severity of headache
A total of 24 studies with 3,444 patients (range 24–519) 

analyzed prevalence and/or severity of headache in HD 

patients. Some studies looked for headache as part of the 

overall symptom burden in HD patients; a subset of studies 

analyzed different types of headache in HD patients, while 

some analyzed specifically HD headache (HDH) (Table 5). 

Two studies were interventional,33,34 and prevalence of head-

ache before the intervention was reported for those studies. 

The other studies were observational.

Reported prevalence rates of headache in HD patients 

varied considerably. For presentation of these results, it is 

important to emphasize that some studies reported prevalence 

of all headaches, while others reported specifically preva-

lence of HDH according to International Headache Society 

(IHS) diagnostic criteria. Some studies reported both. The 

reported prevalence of all kinds of headaches ranged from 

11.8%36 to 76.1%.51 The reported prevalence of HDH, diag-

nosed according to the 1988 or 2004 IHS criteria, ranged 

from 6.6%58 to 68%39 (Table 5).

Severity of headache was assessed with various scales, 

including descriptive scales, the MPQ, and the VAS. Dif-

ferent severity of headache was observed in the included 

studies, indicating that headache pain can be very debili-

tating. Analyzing types of headache, Goksel et al reported 

average pain intensity on the VAS as 6.06±2.4.59 The 

prevalence of severe pain ranged from 36%51 to 88%41 

(Table 5).

Prevalence of limb pain
Six studies with 422 patients (range 26–205) reported the 

prevalence of lower- and/or upper-limb pain without analyz-

ing causes of that pain. Studied pain was chronic, acute, or 

both (Table 6). The reported prevalence of chronic lower-

leg pain was very similar in the three studies examining this 

type of pain, while the prevalence of lower-leg pain lasting 

several weeks was 42% and current intradialytic pain reported 

by 34% of patients in the three studies that examined it. 

Chronic upper-limb pain prevalence was more heteroge-

neous (Table 6). A sixth study reported the prevalence of 

chronic peripheral neuropathy as 13% without specifying 

the affected body part.14 None of the studies reported pain 

severity of limb pain. T
ab
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Prevalence and severity of 
musculoskeletal pain
A total of 21 studies with 2,778 patients (range 15–519) 

reported the prevalence of musculoskeletal pain in HD 

patients (Table 7). The studies reported different types of 

pain, ranging from carpal tunnel syndrome to muscle cramps. 

Data on pain severity for musculoskeletal pain indicated that 

such pain can be considerable (Table 7).

Prevalence of chest pain
Six studies with 747 patients (range 27–508) reported the 

prevalence of chest pain in HD patients.36,43,46,47,60,61 Two 

studies reported the prevalence of intradialytic pain as 

exactly 2.6%,43,46 while the third found chest pain during 

HD sessions to be 25%.60 Chronic chest pain was reported 

to be 5.9%36 and 9.3%.43 Binik et al reported chest pain both 

on and off dialysis in 13% of the sample.61 Only Binik et al 

reported pain severity using MPQ score as 6.4 on dialysis 

and 6.9 off dialysis.61

Prevalence and severity of abdominal pain
Six studies reported the prevalence of abdominal 

pain.36,43,46,47,52,61 Prevalence of intradialytic abdominal pain 

was reported as 16% in two studies,43,46 chronic abdominal 

pain as 18% in two studies36,52 and 9.3% in one study.43 Binik 

et al reported the prevalence of abdominal pain both on and 

off dialysis as 17%.61 Only one study reported the severity 

of abdominal pain as being 7.3 on MPQ score for on-HD 

abdominal pain.61

Prevalence of other pain
Several studies reported the prevalence of “other” pain, but 

this type of pain was rarely specified. Golan et al reported 

that 13% of patients had chronic pain from various other 

sources, such as phantom pain, steal syndrome, and nonspe-

cific diffuse pain.52 Davison found prevalence of other com-

bined chronic pain (including trauma, polycystic kidney 

disease, malignancy, and calciphylaxis) to be 18.4%.14 

Claxton et al reported the prevalence of other pain over 

the prior week as 18%, but without specifying any details 

about the location or causes of that pain.62 Calls et al43 and 

Rodriguez Calero et al47 (using the same raw data) reported 

the prevalence of other (polycystic kidney disease, neopla-

sia) pain during HD sessions as 3.7% and chronic pain as 

7.4%. Severity of pain listed as “other” was not reported 

in these studies.

Prevalence of procedural pain
Five studies reported the prevalence of poorly defined 

“procedural pain”.14,43,45–47 Calls et al reported that 26% of 

patients suffered from procedural pain, including cramps, 

headaches, and pain related to vascular access.43 Davison 

reported that 6.8% of patients experienced significant pain 

due to recurrent symptoms related to HD that included 

“cramping, headaches, and access-related pain, such as 

pain from needling fistulas and pain in the fistula hand”. 

This represented 14% of patients reporting a problem with 

pain.14 Rodriguez Calero et al reported that 25.9% patients 

identified the procedure itself as the cause of the pain,47 while 

another study showed a slightly higher prevalence (29%).46 

Finally, according to their most recent results, 38% suffered 

from procedure-related pain.45 Therefore, while three studies 

did not explain what procedural pain was,45–47 the other two 

explained that procedural pain can have different locations 

and causes,14,43 which were reported as specific types of pain 

in other studies included in this review.

Table 6 Prevalence of limb pain

Study Painful condition studied Prevalence of limb pain (%)

Bouattar et al36 Chronic pain of all types (duration above 3 months), 
including upper- and lower-limb pain

UL 74
LL 62

Calls et al43 Intradialytic and chronic pain (definition of chronic pain not 
reported), including upper- and lower-limb pain

LL: iD 34, C 63
UL: iD 11, C 19

Davison14 Chronic pain (duration above 3 months), including painful PN PN 13
Malaki et al54 Leg pain present at least three to four times per week, 

persisting for several weeks
LL 42

Rodriguez Calero et al46 Current intradialytic pain LL 34
Rodriguez Calero et al45 Chronic pain of all types (definition of chronic pain not 

reported), including lower-limb pain
LL 63

Rodriguez Calero et al47 Intradialytic and chronic pain (definition of chronic pain not 
reported), including upper- and lower-limb pain

UL: iD 10.5, C 18.7
LL: iD 34.2, C 62.5

Abbreviations: C, chronic; iD, intradialytic; LL, lower limb; PN, peripheral neuropathy; UL, upper limb.
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Prevalence of ischemic pain
Prevalence of ischemic pain as a cause of pain was reported 

in three studies.43,45,46 In a study on current dialytic pain, with 

a prevalence of 32% it was reported as the most prevalent 

cause of pain,46 while in another study on intradialytic isch-

emic pain its prevalence was even higher – 37%.43 Prevalence 

of ischemic pain as a cause of chronic pain was reported as 

25%45 and 30%.43

Prevalence of neuropathic pain
According to the literature, while a high percentage of HD 

patients have shown electrophysiological evidence of nerve 

damage, only a small proportion have been reported as 

suffering from neuropathic pain.63–65 Generally, it occurs 

more frequently in males. Only three studies reported the 

prevalence of neuropathic pain.14,15,52 The older the study 

was, the higher the prevalence shown. Davison reported a 

prevalence of neuropathic pain as 12.6%.14 Three years later, 

Barakzoy and Moss reported it as 31%,15 while Golan et al 

yielded a figure of 41.2%.52

Quality of included studies
The STROBE checklist indicated that 49 observational 

studies were generally of moderate quality: scores ranged in 

sum from 6 to 18, with a median of 13 points. Three inter-

ventional studies assessed using the Cochrane risk-of-bias 

tool had high or unclear risk of bias in six of seven domains. 

Conflict of interest in the included studies was reported in 

only eleven of 52 studies: nine acknowledged support from 

public governmental grants/institutions or a private founda-

tion; one indicated support from a small educational grant, but 

the source of the grant was not mentioned; while one study 

simply indicated that there was no conflict of interest.

Discussion
The results of this systematic review offer a comprehensive 

view of epidemiological studies on pain in HD patients, 

indicating that pain can be very prevalent and severe in HD 

patients. Although some studies did not examine pain as a 

single concept, but reported specifically pain affecting cer-

tain body parts, such as headache or musculoskeletal pain, 

a uniform conclusion of the included studies indicates that 

pain is very prevalent in HD patients.

We found that the prevalence of acute and chronic pain 

in HD patients can be up to 82% and 92%, respectively, 

which is consistent with previous research. A previously 

published systematic review of symptom prevalence in 

ESRD, which included 59 studies, reported a mean HD-pain 

prevalence of 47% (8%–82%).66 Identifying prevalence rates 

has pertinent implications for investigating the fundamental 

pathophysiology and developmental pathways of pain in HD. 

Beyond reporting prevalence of general pain, the prevalence 

of various types of pain in HD patients was also reviewed in 

this study. Most of the studies reported the prevalence of pain 

related to AV access, headache, and musculoskeletal pain.

Pain related to AV access is a particular type of pain that 

can be expected in all HD patients. Vascular access is required 

to permit HD. AVF is the most effective and efficient method 

of achieving vascular access.55 However, if HD is performed 

three times per week via AVF, this will repeatedly expose 

patients to the stress and pain of approximately 320 needle 

punctures/year. It is often necessary to make more than one 

attempt at cannulation to maintain an adequate blood flow.25 

It is necessary to use large needles to achieve the required 

rate of flow for dialysis, which can often lead to bruising and 

pain, especially in patients with new fistulae.55

It has been suggested in the literature that AVF cannu-

lation is an easy and painless procedure.28 However, it has 

been shown that repeated insertion of the AVF needles can 

cause considerable pain, both on and between dialysis ses-

sions, with subsequent fear and anxiety.25 Patients consider 

pain during needle insertion the most common problem 

regarding dialysis vascular access.25,67 AVF-cannulation pain 

may adversely impact quality of life, and pain is cited as the 

primary reason for patients failing to tolerate dialysis via 

AVF.68 Even though severe pain leading to regular avoid-

ance of dialysis or abandonment of AVF is rare, over 10% 

of patients have experienced pain severe enough to require 

early cessation of HD at least once.55

There have been a number of published systematic 

reviews69–71 on the impact of the different puncturing tech-

nique on the incidence of AVF-cannulation pain, all with 

equivocal results, showing various limitations, such as 

incomplete literature search69 or even overall poor quality 

and substantial heterogeneity among studies that precluded 

pooling of outcomes.70 Pain arising from AVF access was 

common and often multimodal in nature, frequently lead-

ing to avoidance or shortening of dialysis sessions and 

even abandonment of otherwise well-functioning AVF. 

Furthermore, pain is often a sign of underlying anatomical 

problems with AVF, and should always be investigated in 

the first instance.55

A considerable number of studies in this systematic 

review analyzed the prevalence and/or severity of headache. 

Bana et al first described headache during HD in 1972, and 

reported its prevalence as 70%.72 Before 1988, the taxonomy 
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of headache was not uniform, and diagnostic criteria were 

rarely based on operational rules. In 1988, the IHS instituted 

a classification system that has become the standard for head-

ache diagnosis and clinical research. The classification was 

endorsed by all the national headache societies represented in 

the IHS and also by the World Federation of Neurology.73 The 

1988 IHS criteria for headache related to HD consider that 

the headaches must begin during HD and terminate within 

24 hours. However, it has been noted that some headaches 

cannot be classified.48 The IHS revised the criteria for HDH 

in 2004, and described this condition as a headache that starts 

during an HD session and resolves within 72 hours after the 

session.74 Our systematic review has shown the prevalence of 

headache, and particularly HDH, to be very high and among 

the most common problems in the HD population.

With regard to musculoskeletal pain, Braz and Duarte 

indicated that they excluded patients with previously 

confirmed rheumatologic disease or who said they had 

any osteoarticular manifestation before the HD treatment 

(episode of arthritis of unknown etiology, bursopathy, and 

diffuse bone pain, among others, not properly investigated 

or undiagnosed) to prevent these as potential confounding 

factors.40 Such a statement was not present in other studies 

reporting general, limb, or musculoskeletal pain. Therefore, 

it is highly likely that high prevalence of limb and muscu-

loskeletal pain in HD patients indicates comorbidities, and 

not such pain related to HD.

One of the strengths of this study is the inclusion of lit-

erature published in languages other than English and gray 

literature. In this way, we were able to locate multiple stud-

ies that were conducted outside Europe and North America. 

These studies indicated that pain is a considerable burden in 

developing countries as well.

Although this paper provides valuable data on the 

prevalence and severity of pain in HD patients, there were 

numerous limitations in the available evidence from primary 

studies. Data included in this systematic review indicate gaps 

that we still need to overcome in future literature on pain in 

HD patients. First, very few studies on the prevalence and 

severity of pain in HD patients were conducted in developing 

countries. Studies from those settings would be welcome for 

informing practice and research needs. Second, future studies 

need to pay particular attention to reporting, specifically for 

which period a patient is reporting pain. Several included 

studies did not report recall time for pain. Chronic pain was 

mostly defined as pain duration $3 months, but some studies 

did not define what they considered chronic pain, while some 

indicated that they measured chronic pain as pain lasting 

at least 4 weeks.55 Future studies should clearly indicate 

what they consider to be chronic pain and when exactly the 

pain was measured, ie, what the recall period expected of 

patients was (ie, current pain, pain in the last week, pain 

lasting $3 months).

Third, sample sizes need to be bigger. Half of the studies 

presented herein were small, with fewer than 100 patients 

included. The estimates of pain were sometimes based on 

median prevalence rates that may have been affected by the 

small sample size used, and should thus be interpreted with 

caution. Future studies should include a sufficient number 

of patients to gain a more representative sample. Fourth, 

validated pain-assessment tools should be used. The studies 

included in this review used various scales for pain assess-

ment, which hinders comparability of pain intensity. While 

some studies used measures of pain intensity/severity to report 

average pain intensity, others reported the prevalence of dif-

ferent pain intensities in the analyzed sample. Future studies 

should all use the VAS for pain reporting, together with other 

pain-assessment scales. Additionally, studies should also 

report average pain, as well as percentage of patients expe-

riencing different pain intensities. Furthermore, some of the 

included studies did not provide clear definitions of certain 

modalities of pain, such as cramps, making it difficult to judge 

whether these were indeed musculoskeletal cramps that are 

typical for HD patients.75,76 Finally, the quality of the included 

studies was low to moderate. The authors of future studies 

should consult checklists for conducting and reporting trials, 

in order to improve the quality of available evidence.

The role of systematic reviews is to provide reliable 

actionable evidence, and also to point out where evidence is 

missing or when there are gaps in our research knowledge.77 

This systematic review provided a comprehensive overview 

of our current knowledge of the prevalence and severity of 

pain in HD patients, with actionable guidance for future 

studies on this topic. Based on the available evidence, preva-

lence and severity of pain varied widely between studies. 

It is thus necessary to explore factors associated with pain 

in HD patients to gain insight into the reasons behind such 

heterogeneity in pain prevalence and severity.

Conclusion
The findings of this systematic review indicated a high 

prevalence of pain in HD patients, and thus pain in this 

population should be recognized as a considerable health 

concern. This review should encourage the nephrology 

community to promote pain management in HD patients as 

a clinical and research priority for improving quality of life 
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and pain-related disability. However, there are considerable 

gaps in the literature that future studies should address when 

devising a study protocol.
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