
R E S E A R C H Open Access

© The Author(s) 2025. Open Access  This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you 
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the 
licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or 
exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit ​h​t​t​p​​:​/​/​​c​r​e​a​​t​i​​
v​e​c​​o​m​m​​o​n​s​.​​o​r​​g​/​l​​i​c​e​​n​s​e​s​​/​b​​y​-​n​c​-​n​d​/​4​.​0​/.

Bouchachi et al. BMC Nephrology           (2025) 26:83 
https://doi.org/10.1186/s12882-025-03987-7

BMC Nephrology

*Correspondence:
Fatima Z. Bouchachi
f.bouchachi@uhp.ac.ma
1Hassan First University of Settat, Higher Institute of Health Sciences, 
Laboratory of Sciences and Health Technologies, P.O. Box: 539,  
Settat 26000, Morocco

Abstract
Background  End-stage kidney disease is an irreversible and incurable alteration of kidney function, requiring renal 
replacement therapy such as hemodialysis. Hemodialysis patients are one of the most symptomatic of all chronic 
kidney disease groups, including chronic pain. Overlooked, underestimated, and undermanaged, pain is associated 
with altered health-related quality of life. Therefore, this study aims to explore the biological, clinical, and social 
variables associated with chronic pain and its interference with hemodialysis patients.

Methods  A cross-sectional study was conducted on Moroccan hemodialysis patients. A total of 307 patients 
participated in the study. Data collection was based on a structured questionnaire with sociodemographic, clinical, 
and dialysis variables. The Numeric Rating Scale and Brief Pain Inventory were used to assess pain characteristics.

Results  Almost half of the hemodialysis had chronic pain, the mean pain severity and pain interference scores 
were 3.73 ± 3.59, and 22.89 ± 22.74 respectively. Multiple regression analysis revealed that gender (p = 0.022), number 
of comorbidities (p = 0.001), dialysis vintage (p < 0.001), number of pain sites (p < 0.001), and PTH level (p < 0.001) 
were associated with pain severity score. Older patients (p = 0.049), gender (p = 0.007), subjects with a number of 
comorbidities (p < 0.001), dialysis vintage (p < 0.001), number of pain sites (p < 0.001), and level of PTH (p < 0.001) were 
significantly associated with pain interference score.

Conclusions  The subgroups with increased pain severity were female hemodialysis, subjects living with multiple 
comorbid conditions, those with length dialysis vintage, a high number of painful sites, and increased PTH levels. 
Assessing and reducing pain intensity, pain interference, and its factors must be a priority for healthcare providers to 
manage pain and improve health-related quality of life.
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Background
End-stage kidney disease (ESKD) is an irreversible and 
incurable alteration of kidney function threatening the 
person’s survival. In the world, 3 million of the population 
suffer from ESKD [1]. The prevalence steadily rises due 
to the epidemiological transition, strong demographic 
growth [2], and poor governance and vulnerability [2]. 
Treatment of ESKD is based on renal replacement thera-
pies, hemodialysis is the most widespread. In Morocco, 
one study estimated the prevalence of chronic kidney dis-
ease at 5.1% of the Moroccan population, of which ESKD 
represents 7.2% [3]. Therefore, the prevalence of hemo-
dialysis (HD) patients in 2015 was 571 per million inhab-
itants [4], increasing from 13,000 to 33,000 in 2013 and 
2021 respectively, and reaching 50,000 patients in 2030 
[5]. Patients undergoing HD are one of the most symp-
tomatic of all chronic kidney disease groups, with symp-
tom burden high in severity, frequency, and distress such 
as chronic pain (CP) [6].

The high prevalence of CP and the lack of effective 
management are causing widespread concern. In the 
recent systematic review and meta-analysis, 60.5% of 
hemodialysis patients reported CP (52.3- 68.3%), with 
43.6% of this population describing their CP as moder-
ate to severe (34.8–52.7%) [7]. This prevalence is similar 
to patients suffering from advanced cancer [8]. The pain 
is located in different parts of the body (lower and upper 
limbs; shoulders; hips; back, and abdomen), and can be 
multifocal [9] resulting in various types such as noci-
ceptive, neuropathic, or mixed pain. The multiple pain 
conditions that complicate the experience of CP in this 
population are osteoarthritis, peripheral neuropathies, 
and osteoporosis as comorbidity [10]. Autosomal domi-
nant polycystic kidney disease, urinary tract infections, 
and vasculitis are primary renal diseases [10]. Further, the 
complications related to end-stage renal disease include 
renal bone disease, and calcific uremic arteriolopathy 
[10], nevertheless, CP is considerably underestimated 
[11].

CP management is a real challenge in dialysis patients. 
Worries about the toxicity and side effects of analgesic 
drugs, inappropriate analgesic dosing, and pharmacoki-
netics alteration in this population are barriers to inade-
quate and under-managed CP [10]. In addition, access to 
non-pharmacological therapies is restricted because such 
interventions are costly, unavailable in the communities, 
or have side effects [12–14].

Severe pain in HD was associated with an increas-
ing risk of hospitalization, emergency department visits, 
shorter HD sessions [15], and mortality [16]. It can lead 
to a significant decrease in quality of life [17], cognitive 
decline [18], and impaired physical function [19].

In terms of its complexity, CP is overlooked in the 
treatment of HD patients, leading to silent suffering in 

these patients. This research will help to explain why 
some patients experience more CP while others con-
sider it a simple problem. Understanding the many fac-
tors influencing and associating this experience is crucial 
in pain management. The assessment of the combination 
of different variables: biological (age, gender, laboratory 
parameters), physical (nociception, comorbidity, and 
dialysis), social (work, financial problems, social status), 
and outcomes is an adequate approach to identifying, 
understanding, and treating CP and reduce its impact.

To our knowledge, no prior study has investigated this 
model with CP in HD patients. Therefore, this study aims 
to explore the biological, physical, and social variables 
that might associate CP severity and CP interference 
with daily activities in patients undergoing HD.

Methods
Study design and setting
A multicenter, cross-sectional study, was conducted in 
patients with ESKD undergoing hemodialysis at four 
public hospitals in Morocco.

Study population and sampling technique
In the study area, 640 hemodialysis patients were cared 
for in various public hospitals and centers when this 
study was conducted. The Raosoft sample size calculator 
was used to determine a minimum sample size for this 
study, with a 95% confidence interval and 5% margin of 
error. The minimum sample size was set at 215. Conve-
nience sampling.

was used to recruit and interview the patients. Subjects 
who satisfied each of the following criteria were progres-
sively included in this study. Elderly patients with ESKD 
on hemodialysis ≥ 18 years of age, with HD duration ≥ 6 
months at the time of the study, and who consented to 
participate in the research. The excluded criteria were 
mental disability, cancer, and hearing impairment. A 
total of 307 hemodialysis participated in the study. The 
research was conducted following the tenets of the Hel-
sinki Declaration. Consent was acquired from every 
participant. All methods complied with all applicable 
guidelines and regulations, and all data was preserved 
confidentially.

Data collection instrument
Data collection was based on a structured question-
naire (Supplementary File 1) in three sections. Sociode-
mographic data included age, gender, residence, level 
of study, marital status, occupation, mode of trans-
port, living conditions, health coverage, monthly 
income, and body mass index (BMI) categorized as fol-
lows: underweight (BMI of < 18.5  kg/m2), normal (BMI 
of 18.524.9  kg/m2), overweight (BMI of 25–29.9  kg/
m2), and obese (BMI of ≥ 30  kg/m2). The lifestyle was 
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investigated by smoking status and respect for hygiene-
dietary rules. The compliance with the diet was assessed 
using a question about adherence, according to previous 
studies [20]. Clinical and dialysis data set included the 
number of comorbidities (e.g. diabetes, hypertension, 
heart failure, ischemic heart disease, stroke, liver disease, 
and others), dialysis vintage in months, dialysis session 
duration, vascular access, and interdialytic weight gain 
in % (weight gain between two dialysis sessions in Kg/dry 
weight). The laboratory data were calcium (mg/L), hemo-
globin (g/dL), PTH intact (1–84) (pg/mL), and phospho-
rus (mg/L).

Characteristics of chronic pain in the study
Pain and chronicity  CP was defined as persistent or 
recurrent interdialytic pain lasting over 3 months [21]. 
The intradialytic pain and pain due to arteriovenous fis-
tulas were excluded.

Severity  Pain severity was assessed by the numeric rating 
scale (NRS). Pain screening tool enabling the patient to 
select the number representing pain perception between 
two extremities (0–10), the choice makes pain be catego-
rized as absent for a score of 0, mild for a score from 1 to 
3, moderate for a score of 4 to 6, and severe for a score of 
7 to 10 [22].

Region and impact  The Arabic version of the brief pain 
inventory (BPI) [23] was used to evaluate pain location 
and interference with activities in daily living. Fourteen 
sites were located by the instrument body map. Seven 
items were classified into two sub-dimensions, the affec-
tive sub-dimension (mood, relationship with others, and 
enjoyment of life) and the activity sub-dimension (walk-
ing, working, general activity, and sleep) measuring the 
CP interference. Each item was scored from 0 to 10, with 0 
corresponding to “does not interfere” and 10 correspond-
ing to “interferes completely”. The total interference score 
was in the range (0–70).

Statistical analysis
The Statistical Package for Social Sciences (SPSS) 
program version 26 was utilized to analyze the data. 
Descriptive analysis was performed to describe the clini-
cal, dialysis, and sociodemographic variables. Frequen-
cies represented categorical variables. The quantitative 
data was represented by the mean ranks, medians, and 
interquartile (IQR: Q1, and Q3). The Kolmogorov-
Smirnov test was used to evaluate the normality of the 
variables, and the internal consistency of BPI was evalu-
ated using the Cronbach alpha test. The non-parametric 
tests assessed the association between the independent 
variables, pain severity, and interference scores using the 
Kruskal-Wallis H, and Mann-Whitney U tests. Spearman 

correlation was based on determining the relationship 
between the number of pain localization, laboratory 
variables (calcium, hemoglobin, PTH, and phosphorus), 
and the dependent variables. In addition, multiple linear 
regression analyses were applied to all significant vari-
ables. A p-value < 0.05 was the significance level. In case 
of missing data, the observation has been excluded.

Results
Population characteristics
330 chronic HD patients were enrolled, 16 participants 
were excluded due to non-eligibility for inclusion crite-
ria (five under the age of 18 years, one pregnant woman, 
and 10 unable to participate), and seven subjects did not 
complete the questionnaire. The study comprised 307 
patients (Fig. 1).

In total, 148 males (48.2%) and 159 females (51.8%) 
were included in the study, F/M ratio was 1.07. The mean 
age was 54.69 ± 15.02 years, age category (> 49 years) cov-
ered 66.8%. Most patients were rural provenance (50, 
2%), illiterate (70.7%), and married (63.5%). The majority 
of subjects were unemployed (82.41%), living with fam-
ily (96.7%), used a means of transport to get to the center 
(90.9%), had coverage economically diminished (99.0%), 
and had a monthly income of less than $297 (96.7%).

Regarding clinical and dialysis characteristics, 78.9% 
of HD had at least one comorbidity, and more than half 
of the participants had an unknown etiology for their 
ESKD. However, diabetic nephropathy and hyperten-
sive nephropathy were the origins of 15.6% and 10.1% 
of cases respectively. 36.1% had at least two painful 
sites, 55% of cases have been on dialysis for more than 
4 years (mean duration 5.68 ± 4.66 years), and 49.8% had 
interdialytic weight gain > 4%. Table  1 displays hemodi-
alysis patients’ sociodemographic, clinical, and dialysis 
characteristics. (see supplementary file 3). The means of 
laboratory parameters for calcium, hemoglobin, PTH, 
and phosphorus were 88.14 ± 10.39  mg/l, 9.13 ± 1.51  g/l, 
320.36 ± 233.80 pg/ml, and 50.06 ± 19.13  mg/l, 
respectively.

The Cronbach α of the interference items was 0.98. 
Almost half of the HD patients had CP, the mean pain 
severity score was 3.73 ± 3.59, and the pain interference 
score was 22.89 ± 22.74. Their median and IQR were 4 
(0–7) and 17(0–44) respectively, while the medians and 
IQR of pain interference items scores were 3(0–7) for 
general activity and working ability, walking ability 3(0–
8), mood 2(0–6), sleep 1(0–7) relationships with others 
2(0–6), and enjoyment of life 1(0–5). CP was presented in 
49.18% of lower limbs, 23.45% of the back, 20.52% of hips, 
14.65 of the shoulders, and 8.1% of the upper limbs. The 
mean pain duration in the CP group was 63.29 ± 55.39 
months.
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Socio-demographic, clinical, and dialysis factors of pain 
severity score
The results of the variables’ association with the pain 
severity score are displayed in Table  2. Age (p = 0.001), 
gender (p < 0.001), residence (p = 0.041), level of study 
(p < 0.001), marital status (p = 0.03), number of comorbid-
ities (p < 0.001), and dialysis vintage (p < 0.001) revealed a 
statistically significant association with the pain severity 
score. The remaining variables examined were not sig-
nificantly associated with this score. The Spearman cor-
relation coefficient value for the pain severity score with 
the number of pain sites was 0.876 with p < 0.001. (See 
Table 4 in the supplementary file 2).

Socio-demographic, clinical, and dialysis factors of pain 
interference score
The variables’ association findings in univariate with 
the pain interference score are shown in Table  3. Age 
(p < 0.001), gender (p < 0.001), residence (p = 0.03), level 
of study (p < 0.001), marital status (p = 0.013), occupa-
tion (p = 0.041), monthly income (p = 0.029), number of 
comorbidities (p < 0.001), dialysis vintage (p < 0.001), and 
dialysis session duration (p = 0.015) showed a statistical 
association with a score of pain interference. No signifi-
cant association was found between this score and the 
remaining analyzed variables. Furthermore, the correla-
tion coefficient of pain interference with the number of 
pain sites was 0.886 with p < 0.001. (See Table  4 in the 
supplementary file 2).

Laboratory factors of pain severity and pain interference 
scores
The bivariate analysis was conducted to identify the pos-
sible laboratory factors correlated with pain severity and 

pain interference scores. The results revealed that the 
PTH level was significantly correlated with both scores, 
the correlation coefficients were 0.452 for the pain 
severity score, and 0.445 for the pain interference score 
(p < 0.001). However, it was not significant for the other 
laboratory parameters (calcium, hemoglobin, and phos-
phorus). (View Table 4 in the supplementary file 2).

Multiple linear regression analysis
The regression analysis indicates that gender (p = 0.022), 
HD with a number of comorbidities (p = 0.001), dialysis 
vintage (p < 0.001), the number of pain sites (p < 0.001), 
and the level of PTH (p < 0.001) were associated with a 
pain severity score. The multiple linear regression mod-
el’s correlation results with the pain severity score are 
summarized in Table 5.

Using pain interference as a dependent variable in the 
multiple regression, the correlation indicated that older 
patients (p = 0.049), gender (p = 0.007), subjects with a 
number of comorbidities (p < 0.001), dialysis vintage 
(p < 0.001), the number of pain sites (p < 0.001), and the 
PTH level (p < 0.001) were significantly associated with 
pain interference score. Table 6 summarizes the multiple 
linear regression model with pain interference.

Discussion
The present study found that biological, clinical, and 
social variables associate with CP severity and CP inter-
ference with daily activities in patients undergoing HD.

More than half of HD patients had a CP, the mean pain 
severity and pain interference scores were 3.73 ± 3.59 
and 22.89 ± 23,745,respectively. In a study conducted in 
Palestine, the results showed lower scores for both pain 

Fig. 1  Study recruitment flowchart
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severity and pain interference in HD patients compared 
to the findings of this research [24].

Sociodemographic factors
Pain severity and pain interference scores increased with 
advancing age and females, which aligned with Mar-
zouq’s study [24]. This finding could be related to the fact 
that advancing in age is associated with a change in the 
balance of pain modulation, characterized by a decrease 
in pain inhibition [25]. Besides, age-related psychoso-
cial changes can additionally affect pain [25]. For the sex 
differences in pain, the contribution of biological fac-
tors such as sexual hormones could explain the differ-
ence in pain perception, pain behaviors, and thresholds 
between both sexes [26]. Widowed and illiterate hemo-
dialysis patients suffer from higher levels of pain severity 
and pain interference. In addition, unemployed patients, 
and those who had less than < 297 $ as a monthly income 
had high pain interference scores, which have been found 
in other research [24, 27]. This finding is in line with 
the literature that underscores the negative correlation 
between social support and pain intensity [28]. Further-
more, disparities in pain perception according to educa-
tion level could be due to the disparities in the attitude 
of educated subjects and illiterate regarding medical use 
and addiction. Moreover, patients with literacy issues in 
less developed regions might have an access problem to 
quality pain healthcare [29]. The relationship between 
economic level and pain can be justified by the fact that 
a low income may prevent a patient from accessing costly 
pain management treatments, and limit their ability to 
get medical care [30].

HD patients living in urban areas had higher pain 
severity and interference than rural residents. This result 
was in contrast with that reported by Khaled [31]. The 

Variable Mean 
rank

Median 
(Q1-Q3)

P value

Age
18-49years 128,39 0(0–6) 0.001*
50-65years 163,06 5(0–7)
> 65years 172,99 5(0–7)
Gender
Male 135,09 0(0–6) < 0.001**
Female 171,60 5(0–8)
Residence
Urban 163,93 0(5–7) 0.041**
Rural 144,13 0(3–7)
Level of study
Illiterate 170,67 5(0–7) < 0.001*
Primary 115,15 0(0–5)
College 108,55 0(0-4.5)
High school 126,92 0(0-7.25)
Marital status
Single 129,16 0(5.5) 0.03*
Married 154,93 4(0–7)
Divorced 148,81 0(0-7.5)
Widowed 180,14 5.5(2.25-8)
Occupation
Unemployed 155,07 4(0–7) 0.57**
Employed 136,45 4(0–7)
Mode of transport
Car 155,95 4(0–7) 0.2**
Foot 134,61 0(0–5,75)
Living conditions
With family 154,00 4(0–7) NS**
Alone 154,00 4,5(0–6,25)
Health coverage
Coverage of economically 
diminished 

153,23 4(0–7) 0.11**

 Employee coverage 231,83 6(7-NA)
Monthly income
< 297 $ 155,72 4(0–7) 0.053**
> 297 $ 102,95 0(0–4,25)
Smoking status
Current smoker 110,00 0(0–6) 0.16**
Non-smoker 155,03 4(0–7)
Number of comorbidities
No comorbidity 124,52 0(0–5) < 0.001*
1 to 2 comorbidities 146,47 3(0–6)
> or equal 3 comorbidities 181,41 6(0–8)
Respect for hygiene-dietary rules
yes 151,98 4(0–7) 0.78**
No 154,88 4(0–7)
Body Mass Index Kg/m²
< 18.5 129,09 0(0–6)
18.5–24.9 152,30 4(0–7) 0.088*
25–29.9 167,07 5(0–8)
≥ 30 177,02 6(0–8)
Dialysis vintage/ Months

Table 2  Chronic pain severity score according to socio-
demographic, clinical, and dialysis characteristics Variable Mean 

rank
Median 
(Q1-Q3)

P value

< 24 115,39 0(0–5) < 0.001*
24–48 146,73 3(0–6,5)
> 48 173,47 6(0–7,50)
Vascular access
AVF proximal 165,37 5(0–7) 0.2*
AVF distal 154,40 4(0–7)
Tunneled catheter 129,00 0(0–5)
Interdialytic weight gain %
≤ 4 149,14 4(0–7) 0.31**
> 4 158,90 5(0–7)
Dialysis session duration
< 4 180,89 5(2–7) 0.085**
⩾4 151,41 4(0–7)
* Kruskal-Wallis test

** Mann-Whitney U test

Significant result in bold type p < 0.05

Table 2  (continued) 
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result can be explained by the fact that nearby natu-
ral areas buffer the relationship between pain-related 
catastrophizing and pain severity and moderate the link 
between pain-related rumination and pain intensity, 
leading to a reduction in CP severity [32].

Dialysis and clinical factors
Dialysis vintage was one more variable associated with 
pain severity and pain interference. This result matched 
previous research [33], and the biological mechanism 
could explain the evidence. The long duration of HD was 
involved in increased beta-2-microglobulin in the blood 
leading to dialysis-related amyloidosis which causes bone 
and joint pain [34]. However, no medical treatments are 
currently available to address these symptoms [34].

The number of painful sites was an additional signifi-
cant variable associated with pain severity and pain inter-
ference. Likewise, a recent study found that the number 
of CP sites was associated with the presence and severity 
of neuropathic pain and its symptoms [35]. Furthermore, 
the higher number of painful sites increases the risk of 
low workability with a dose-response relationship and 
enhances the number of healthcare contacts and medi-
cal care-related costs [36, 37]. This relationship may be 
described by the effect of multi-chronic painful sites on 
health conditions across a range of physiological systems 
and biomarkers such as ferritin [38]. Thus, multisite pain 
is considered an acceptable diagnostic criterion, leading 
to less ambiguity in practice [39].

Another interesting finding was the number of comor-
bidities that correlate to pain severity and pain inter-
ference. Similarly to Lemes‘s research, the number 
of comorbidities was a predictor variable of CP and 

Variable Mean 
rank

Median (Q1-Q3) P value

Age
18-49years 126.03 0(0–36) < 0.001*
50-65years 162.32 25(0–47)
> 65years 177.41 33.5(0-45.75)
Gender
Male 133.58 0(0–36) < 0.001**
Female 173.01 28(0–51)
Residence
Urban 164.57 25(0-46.5) 0.03**
Rural 143.5 9(0–41)
Level of study
Illiterate 171.99 32(0-47.5) < 0.001*
Primary 113.07 0(0–24)
College 105.45 0(0–21)
High school 113.08 0(0-34.25)
Marital status
Single 127.3 0(0-31.5) 0.013*
Married 155.12 20(0–44)
Divorced 143.04 0(0-44.5)
Widowed 183.11 33(4.5–48)
Occupation
Unemployed 158.58 21(0–45) 0.041**
Employed 132.53 0(0-37.25)
Mode of transport
Car 156.22 21(0–45) 0.14**
Foot 131.84 0(0-34.25)
Living conditions
With family 154.34 17(0–45) 0.7**
Alone 143.95 16.5(0-28.25)
Health coverage
Coverage of economically 
diminished

153.43 17(0–44) 0.23**

Employee coverage 211.67 33(31-NA)
Monthly income
< 297 $ 155.95 21(0–45) 0.029**
> 297 $ 96.05 0(0–13)
Smoking status
Current smoker 106.5 0(0–36) 0.13**
Non-smoker 155.11 20.5 (0–45)
Number of comorbidities
No comorbidity 124.14 0(0-32.5) < 0.001*
1 to 2 comorbidities 144.22 6(0–42)
> or equal 3 comorbidities 184.48 35(0–54)
Respect for hygiene-dietary rules
yes 152.23 17(0–44) 0.81**
No 154.77 21(0-45.25)
Body Mass Index Kg/m²
< 18.5 127.3 0(0-35.75) 0.89*
18.5–24.9 153.37 17(0–45)
25–29.9 165.33 25(0–50)
≥ 30 176.33 33(0–58)

Table 3  Chronic pain interference score according to socio-
demographic, clinical, and dialysis characteristics Variable Mean 

rank
Median (Q1-Q3) P value

Dialysis vintage/ Months
< 24 114.53 0(0–19) < 0.001*
24–48 149.9 13(0–42)
> 48 172.62 33(0-47.5)
Vascular access
AVF proximal 168.15 29(0-46.5) 0.28*
AVF distal 153 17(0–44)
Tunneled catheter 136.27 0(0-36.75)
Interdialytic weight gain %
≤ 4 150.04 15(0–42) 0.41**
> 4 157.98 21(0–46)
Dialysis session duration
< 4 192.09 35(4–51) 0.015**
⩾4 150.33 14(0-43.75)
* Kruskal-Wallis test

** Mann-Whitney U test

Significant result in bold type p < 0.05

Table 3  (continued) 
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disability [40]. Comorbidities can exacerbate CP through 
enhancing peripheral nociception, leading to central 
and peripheral pathophysiological modifications associ-
ated with CP [41, 42], and/or activation of attention cir-
cuits, arousal, or stress, leading to dysregulation of the 
pain modulation system [43, 42]. This complex link is 
mediated by several biological, psychological, and social 
mechanisms [43], adding to the vicious cycle of pain-
stress-reactivity [44].

Laboratory factors
Several studies demonstrated the association between 
pain severity and PTH [45]. As highlighted in this study, 

PTH was associated with CP severity and interference. 
PTH is a biological marker characterizing renal osteo-
dystrophy that manifests as bone pain. On the one hand, 
the PTH changes bone morphology to maintain calcium 
levels in HD patients through the bone catabolic effect 
of PTH by activating the PTH 1 receptor [46], the other 
hand, PTH 2 receptor activation stimulates the nocicep-
tive A-fiber and this sensitization increases after nerve 
injury [47]. However, pain is reduced after parathyroid-
ectomy [48].

The relationship analysis of the present research 
revealed that female, HD patients with a number of 
comorbidities, dialysis vintage, the number of pain sites, 
and level of PTH were significantly associated with pain 
severity and interference. This fact could be attributed to 
the interaction of the biological, and sociodemographic 
factors with other variables in complex ways to impact 
pain [25].

In agreement with existing evidence, the factors asso-
ciated with pain severity were almost factors associated 
with pain interference. This finding could be related to 
a strong correlation between pain and pain interference 
(spearman correlation 0.962, p < 0.001). This result is 
expected considering pain was the barrier to functional 
activities in HD. This fact can be explained by the nega-
tive impact of CP on several substantial areas of life, 
including sleep, attending social events, maintaining an 
independent lifestyle, the ability to exercise, performing 
domestic tasks, walking [49], and a sedentary lifestyle 
[50].

The present research had a few limitations, first, the 
study was limited to a specific cohort of hemodialysis 
patients; all patients were from the same geographic area 
which may make the results non-generalizable to all HD. 
Second, data collection was carried out during dialysis 
sessions, which may have affected the patient’s percep-
tion of pain and, as a result, the interpretation of pain 
severity. Third, the cross-sectional design limits deduc-
ing the causes of the relationships observed between 
pain severity, pain interference, and independent vari-
ables. Therefore, longitudinal research on pain severity 
and pain interference is important, using the informa-
tion on the patients interviewed as part of the moni-
toring process. Nevertheless, the multi-center setting, 
substantial sample size, and unique research provide 
an association analysis of CP severity and interference 
with PTH and a number of painful sites, demonstrating 
the relevance of the results. Future studies are required 
on pain severity pathways and interference by explor-
ing pain types, pain sites, other biomarkers, and pain 
management. Furthermore, it is important to assess the 
impact of each chronic disease on pain severity and pain 
interference.

Table 5  Multiple linear regression analysis for associated factors 
of pain severity score

B Sig 95% Confidence 
Interval for B
Lower 
bound

Upper 
bound

(Constant) -2.643 0.017 -4.815 -0.472
Age
Gender

0.318
0.622

0.108
0.022

-0.071
0.090

0.706
1.154

Residence
Level of studies
Marital status
Number of comorbidities

-0.090
-0.2
-0.071
0.6

0.734
0.303
0.667
0.001

-0.612
-0.581
-0.395
0.257

0.432
0.181
0.253
0.943

Number of painful sites 1.423 < 0.001 1.238 1.608
Dialysis vintage 0.623 < 0.001 0.315 0.932
PTH 0.003 < 0.001 0.001 0.004
PTH: parathyroid hormone

Sig: Significant

Table 6  Multiple linear regression analysis for associated factors 
of pain interference score

B Sig 95% Confidence 
Interval for B
Lower 
bound

Upper 
bound

(Constante) -20.487 0.086 -43.863 2.889
Age 2.777 0.049 0.035 5.518
Gender 5.384 0.007 1.468 9.301
Residence -0.337 0.847 -3.777 3.103
Level of studies -1.437 0.260 -3.941 1.067
Marital status -0.842 0.435 -2.960 1.276
Occupation 1.844 0.476 -3.239 6.926
Monthly income -4.041 0.399 -13.449 5.366
Number of comorbidities 4.301 < 0.001 2.034 6.569
Number of painful sites 9.140 < 0.001 7.934 10.346
Dialysis vintage 4.506 < 0.001 2.465 6.547
Dialysis sessions duration -0.373 0.902 -6.349 5.603
PTH 0.018 < 0.001 0.010 0.025
PTH: parathyroid hormone

Sig: Significant
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Conclusions
Chronic pain was a frequent symptom in patients under-
going HD. The subgroup with increased pain severity 
included patients of advanced age, female, with lower 
education levels, urban residency, married, subjects liv-
ing with multiple comorbid conditions, with length dialy-
sis vintage, those with a high number of painful sites, 
and with increased PTH level. Predictors of pain severity 
scores include gender, number of comorbidities, dialysis 
vintage, number of pain sites, and PTH level. This study 
demonstrated a moderate correlation between PTH 
and pain severity, and a strong correlation between pain 
severity and a number of pain sites. Healthcare provid-
ers should focus more attention on CP in patients under-
going HD. Assessing and reducing the severity of pain 
and its interference must be a priority in the care of this 
population through evaluating and managing modifiable 
factors. The findings of this research can contribute to 
prioritizing and taking care of the factors that might be 
considered as a key part of multidisciplinary pain man-
agement and improving pain outcomes. In addition, 
developing clinical and practical strategies to limit pain’s 
decline and impact must be implemented to improve 
health-related quality of life.

Abbreviations
ESKD	� End-stage kidney disease
HD	� Hemodialysis; CP: Chronic pain
PTH	� Parathyroid hormone; IQR: Interquartile

Supplementary Information
The online version contains supplementary material available at ​h​t​t​p​s​:​​​/​​/​d​o​​i​.​​o​r​​
g​​/​​1​0​​.​1​1​​​8​6​​/​s​1​2​​8​8​2​-​​0​2​5​-​0​​3​9​8​7​-​7.

Supplementary Material 1

Supplementary Material 2

Supplementary Material 3

Acknowledgements
Not applicable.

Author contributions
FZB conducted the study, participated in collecting data, and drafted the 
original manuscript. NA contributed to the conception and design of the 
study. YI performed the statistical analysis and interpretation. MA participated 
in collecting data and interpretation. AE and MC supervised, critically 
reviewed, and finalized the manuscript. All authors read and approved the 
final manuscript.

Funding
This research received no specific grant from funding agencies in the public, 
commercial, or not-for-profit sectors.

Data availability
The datasets used and analyzed during the current study are available from 
the corresponding author on reasonable request. (due to data confidentiality)

Declarations

Ethics approval and consent to participate
The study was conducted following the tenets of the Helsinki Declaration, 
and approved by the Ethics Committee for Biomedical Research of the 
MOHAMMED V Faculty of Medicine and Pharmacy in RABAT (CERB 28 − 24). 
Written informed consent was acquired from every participant. All methods 
complied with all applicable guidelines and regulations and all data was 
preserved confidentially.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 2 October 2024 / Accepted: 28 January 2025

References
1.	 Kalantar-Zadeh K, Li PK-T. Strategies to prevent kidney disease and its pro-

gression. Nat Rev Nephrol. 2020;16:129–30.
2.	 Luyckx VA, Tonelli M, Stanifer JW. The global burden of kidney disease and the 

sustainable development goals. Bull World Health Organ. 2018;96:414–D422.
3.	 Benghanem Gharbi M, Elseviers M, Zamd M, Belghiti Alaoui A, Benahadi 

N, Trabelssi EH, et al. Chronic kidney disease, hypertension, diabetes, and 
obesity in the adult population of Morocco: how to avoid over- and under-
diagnosis of CKD. Kidney Int. 2016;89:1363–71.

4.	 Davids R, Benghanem Gharbi M, Davids R, Benghanem Gharbi M. Chapter 
77: global considerations in kidney disease: Africa. In: Yu ASL, Chertow GM, 
Luyckx V, Marsden PA, Skorecki K, Taal MW, editors. Brenner & rector’s the 
kidney. 11th edition, Philadelphia, PA: Elsevier; 2020. pp. 2493–516. 2020.

5.	 Amal Bourquia. Insufisance rénale chronique. 2020.
6.	 Almutary H, Bonner A, Douglas C. Which patients with chronic kidney Dis-

ease have the Greatest Symptom Burden? A comparative study of Advanced 
Ckd Stage and Dialysis Modality. J Ren Care. 2016;42:73–827.

7.	 7.Davison SN, Rathwell S, Ghosh S, George C, Pfister T, Dennett L. The Preva-
lence and Severity of Chronic Pain in patients with chronic kidney disease: a 
systematic review and Meta-analysis. Can J Kidney Health Disease. 2021;8.

8.	 Jhamb M, Abdel-Kader K, Yabes J, Wang Y, Weisbord SD, Unruh M, et al. Com-
parison of fatigue, Pain, and Depression in patients with advanced kidney 
disease and Cancer-symptom burden and clusters. J Pain Symptom Manage. 
2019;57:566–e5753.

9.	 Boukhira I, Jidane S, Kharbach A, Belyamani L. Chronic Pain Assessment in 
Moroccan Hemodialysis Population. Electron J Gen Med. 2021;18:em325.

10.	 Coluzzi F. Assessing and treating Chronic Pain in patients with end-stage 
renal disease. Drugs. 2018;78:1459–79.

11.	 Kliuk-Ben Bassat O, Brill S, Sharon H. Chronic pain is underestimated and 
undertreated in dialysis patients: a retrospective case study. Hemodial Int. 
2019;23.

12.	 Bentley JM. Barriers to accessing health care: the perspective of elderly 
people within a village community. Int J Nurs Stud. 2003;40:9–21.

13.	 Institute of Medicine (US). Committee on advancing Pain Research, Care, 
andEducation. Relieving Pain in America: a blueprint for transforming Preven-
tion, Care, Education, and Research. Washington (DC): National Academies 
Press (US); 2011.

14.	 Kassim MAK, Pantazi AC, Nori W, Tuta LA, Balasa AL, Mihai CM, et al. Non-
pharmacological interventions for Pain Management in Hemodialysis: a 
narrative review. J Clin Med. 2023;12:5390.

15.	 Weisbord SD, Mor MK, Sevick MA, Shields AM, Rollman BL, Palevsky PM, et 
al. Associations of depressive symptoms and Pain with Dialysis Adherence, 
Health Resource utilization, and mortality in patients receiving chronic 
hemodialysis. Clin J Am Soc Nephrol. 2014;9:1594–602.

16.	 Harris TJ, Nazir R, Khetpal P, Peterson RA, Chava P, Patel SS, et al. Pain, sleep 
disturbance and survival in hemodialysis patients. Nephrol Dialysis Transplan-
tation. 2012;27:758–65.

https://doi.org/10.1186/s12882-025-03987-7
https://doi.org/10.1186/s12882-025-03987-7


Page 9 of 9Bouchachi et al. BMC Nephrology           (2025) 26:83 

17.	 Rao Q, Zeng J, Wang S, Hao J, Jiang M. Chronic Pain and Quality of life in 
maintenance hemodialysis patients in China: a Multicenter, cross-sectional 
study. JPR. 2022;15:147–57.

18.	 Rouch I, Edjolo A, Laurent B, Pongan E, Dartigues J-F, Amieva H. Association 
between chronic pain and long-term cognitive decline in a population-
based cohort of elderly participants. Pain. 2021;162:552–60.

19.	 Molsted S, Eidemak I. Musculoskeletal pain reported by mobile patients with 
chronic kidney disease. Clin Kidney J. 2020;13:813–20.

20.	 Lim H-S, Kim H-S, Kim JK, Park M, Choi SJ. Nutritional status and Dietary Man-
agement according to Hemodialysis Duration. Clin Nutr Res. 2019;8:28–35.

21.	 Treede R-D, Rief W, Barke A, Aziz Q, Bennett MI, Benoliel R, et al. A classifica-
tion of chronic pain for ICD-11. Pain. 2015;156:1003.

22.	 Nicholas M, Vlaeyen JWS, Rief W, Barke A, Aziz Q, Benoliel R, et al. The 
IASP classification of chronic pain for ICD-11: chronic primary pain. Pain. 
2019;160:28–37.

23.	 Ballout S, Noureddine S, Huijer HA-S, Kanazi G. Psychometric evaluation of 
the arabic brief Pain Inventory in a sample of Lebanese Cancer patients. J 
Pain Symptom Manag. 2011;42:147–54.

24.	 Marzouq MK, Samoudi AF, Samara A, Zyoud SH, Al-Jabi SW. Exploring factors 
associated with pain in hemodialysis patients: a multicenter cross-sectional 
study from Palestine. BMC Nephrol. 2021;22:96.

25.	 Fillingim RB. Individual differences in pain: understanding the mosaic that 
makes pain personal. Pain. 2017;158(1 Suppl 1):S11–8.

26.	 Pieretti S, Di Giannuario A, Di Giovannandrea R, Marzoli F, Piccaro G, Minosi 
P, et al. Gender differences in pain and its relief. Ann Ist Super Sanita. 
2016;52:184–9.

27.	 Ishtawi S, Jomaa D, Nizar A, Abdalla M, Hamdan Z, Nazzal Z. Vitamin D level, 
pain severity and quality of life among hemodialysis patients: a cross-sec-
tional study. Sci Rep. 2023;13:1182.

28.	 López-Martínez AE, Esteve-Zarazaga R, Ramírez-Maestre C. Perceived social 
support and coping responses are independent variables explaining pain 
adjustment among chronic pain patients. J Pain. 2008;9:373–9.

29.	 Zajacova A, Rogers RG, Grodsky E, Grol-Prokopczyk H. The relationship 
between Education and Pain among adults aged 30–49 in the United States. 
J Pain. 2020;21:1270–80.

30.	 Rutledge DN, Cantero PJ, Ruiz JE. Chronic pain management strategies used 
by low-income overweight latinos. Chronic Illn. 2013;9:133–44.

31.	 Khaled A, Bakhsh DG, Aljimaee HY, Abudossah NHA, Alqahtani RS, Albalawi 
RA, et al. Pain and quality of life of patients with end-stage renal disease 
undergoing hemodialysis in Aseer region, Saudi Arabia. J Infect Public Health. 
2024;17:308–14.

32.	 Wells NM, Rollings KA, Ong AD, Reid MC. Nearby nature buffers the pain 
catastrophizing - pain intensity relation among urban residents with chronic 
pain. Front Built Environ. 2019;5:142.

33.	 Hage S, Hage V, El-Khoury N, Azar H, Chelala D, Ziadé N. Musculoskeletal 
disorders in hemodialysis patients: different disease clustering according to 
age and dialysis vintage. Clin Rheumatol. 2020;39:533–9.

34.	 Scarpioni R, Ricardi M, Albertazzi V, De Amicis S, Rastelli F, Zerbini L. Dialysis-
related amyloidosis: challenges and solutions. Int J Nephrol Renovasc Dis. 
2016;9:319–28.

35.	 Saito T, Chen T, Yatsugi H, Chu T, Liu X, Kishimoto H. Association between the 
number of chronic pain sites and neuropathic-like symptoms in community-
dwelling older adults with chronic pain: a cross-sectional study. BMJ Open. 
2023;13:e066554.

36.	 Souza Mattos de Araújo, Vieira LM, de Oliveira Sato T. Prevalence of multisite 
pain and association with work ability - cross-sectional study. Musculoskelet 
Sci Pract. 2020;50:102279.

37.	 Mose S, Kent P, Smith A, Andersen JH, Christiansen DH. Number of muscu-
loskeletal pain sites leads to increased long-term healthcare contacts and 
healthcare related costs - a Danish population-based cohort study. BMC 
Health Serv Res. 2021;21:980.

38.	 Chen Y, Sun Y, Wang L, Xu K, Wang DW. Genetic insights into associations of 
multisite chronic pain with common diseases and biomarkers using data 
from the UK Biobank. Br J Anaesth. 2024;132:372–82.

39.	 Kawi J, Duke A, Maduka G. Self-Efficacy and Multisite Pain predictors among 
economically disadvantaged women with Back Pain. Pain Manag Nurs. 
2020;21:307–13.

40.	 Lemes ÍR, Morelhão PK, Verhagen A, Gobbi C, Oliveira CB, Silva NS, et al. Does 
the number of Comorbidities Predict Pain and disability in older adults with 
chronic low back Pain? A longitudinal study with 6- and 12-Month follow-
ups. J Geriatr Phys Ther. 2024;47:21–7.

41.	 Siddall PJ, Cousins MJ. Persistent pain as a disease entity: implications for 
clinical management. Anesth Analg. 2004;99:510–20. table of contents.

42.	 Tracey I, Bushnell MC. How neuroimaging studies have challenged us to 
rethink: is chronic pain a disease? J Pain. 2009;10:1113–20.

43.	 Croft P, Dunn K, Blyth FM, Windt D. der.Introduction. In: Croft P, Blyth FM, van 
der Windt D, editors. Chronic Pain Epidemiology: from aetiology to Public 
Health. Oxford, New York: Oxford University Press; 2010. pp. 37–44.

44.	 Gatchel RJ. Comorbidity of chronic pain and mental health disorders: the 
biopsychosocial perspective. Am Psychol. 2004;59:795–805.

45.	 Elsurer R, Afsar B, Mercanoglu E. Bone Pain Assessment and Relationship with 
parathyroid hormone and health-related quality of life in Hemodialysis. Ren 
Fail. 2013;35:667–72.

46.	 Torres PU. Comment l’hormone parathyroïdienne (PTH) régule-t-elle la cal-
cémie? Particularités Du patient avec maladie rénale chronique. Néphrologie 
Thérapeutique. 2013;9:125–8.

47.	 Matsumoto M, Kondo S, Usdin TB, Ueda H. Parathyroid hormone 2 receptor 
is a functional marker of nociceptive myelinated fibers responsible for neuro-
pathic pain. J Neurochem. 2010;112:521–30.

48.	 Schneider R, Steinmetz C, Karakas E, Bartsch DK, Schlosser K. Influence of 
Parathyroidectomy on Bone Metabolism and Bone Pain in patients with 
secondary hyperparathyroidism. Eur Surg Res. 2018;59:35–47.

49.	 Muhammad T, Rashid M, Zanwar PP. Examining the Association of Pain and 
Pain frequency with self-reported Difficulty in activities of Daily Living and 
Instrumental activities of Daily Living among Community-Dwelling older 
adults: findings from the longitudinal aging study in India. J Gerontol B 
Psychol Sci Soc Sci. 2023;78:1545–54.

50.	 Ajayi SA, Adebusoye LA, Ogunbode AM, Akinyemi JO, Adebayo AM. Profile 
and correlates of functional status in elderly patients presenting at a primary 
care clinic in Nigeria. Afr J Prim Health Care Fam Med. 2015;7:810.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.


	﻿Bio-sociological and clinical factors of chronic pain and pain interference in patients undergoing hemodialysis: a cross-sectional study
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Study design and setting
	﻿Study population and sampling technique
	﻿Data collection instrument
	﻿Characteristics of chronic pain in the study
	﻿Statistical analysis

	﻿Results
	﻿Population characteristics
	﻿Socio-demographic, clinical, and dialysis factors of pain severity score
	﻿Socio-demographic, clinical, and dialysis factors of pain interference score
	﻿Laboratory factors of pain severity and pain interference scores
	﻿Multiple linear regression analysis

	﻿Discussion
	﻿Sociodemographic factors
	﻿Dialysis and clinical factors
	﻿Laboratory factors

	﻿Conclusions
	﻿References


