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Introduction
Dialysis headache (DH) is a known but underexplored complication of hemodialysis, 
affecting some patients during treatment. While, it is recognized, the reported frequency, 
diagnostic criteria, and associated risk factors vary.
Objective
This systematic review and meta-analysis aim to determine the percentage and 
characteristics of dialysis headache, identify associated factors, and summarize available 
evidence from existing literature. 
Methods
A comprehensive literature search was conducted across Scopus, Medline, PubMed, and 
Google Scholar for studies published from 2000 to the present. A total of 15 studies 
were included, encompassing various study designs and geographic locations. Data on 
patients demographics, headache characteristics, diagnostic criteria, and hemodialysis 
parameters were extracted and analyzed. A proportional meta-analysis was performed 
using R-4.3.2.
Results 
The included studies reported DH prevalence ranging from 7% to 53%. The overall pooled 
estimate was 28% (95% CI: 19-36%). After refining the dataset by excluding studies 
with confounding factors and improving study selection criteria, the updated prevalence 
estimate was 16% (95% CI: 9-24%). DH onset typically occurred during hemodialysis 
sessions, predominantly in the second or third hour, and most cases resolved within four 
hours post-dialysis. Headaches were generally of moderate intensity and managed with 
simple analgesics. 
Conclusions 
Dialysis headache remains a prevalent but inconsistently reported complication of 
hemodialysis. Standardized diagnostic criteria and further research are needed to better 
understand its pathophysiology and improve management strategies.
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Introduction

H
eadache is a common symptom among patients un-
dergoing hemodialysis, with varying prevalence across 

studies. This variation can be attributed, in part, to the diffe-
ring diagnostic criteria applied to define dialysis headache. 
The International Classification of Headache Disorders 
(ICHD) has undergone several versions over the years, 
from ICHD-1 based on HIS criteria (1988) to ICHD-2 
(2004), and ICHD-3 beta (2013), and eventually the latest 
ICHD-3 (2018). Each version has refined the definition of 
dialysis-related headache, yet differences between these 
criteria have led to discrepancies in prevalence rates across 
studies. The variety in diagnostic approaches may result in 
a wider range of phenomena being included, potentially 
influencing the reported prevalence in both older and new 
studies (1-3).

The current diagnostic criteria do not provide clear guidance 
on whether headaches that occur prior to renal failure or 
before the initiation of hemodialysis should be categorized 
as dialysis headaches in affected patients. Some studies 
have excluded these patients from their analysis, which could 
result in a lower reported prevalence of dialysis headache. 
Additionally, a study by Yang et al. (4), titled The Applicability 
of the Diagnostic Criteria for 10.2 Hemodialysis-Related 
Headache in the International Classification of Headache 
Disorders-3rd Edition, suggests considering headaches that 
develop after a hemodialysis session as part of dialysis-
related headache. This suggestion is based on the idea 
that such headaches could be related to the hemodialysis 
procedure itself.

Moreover, some diagnostic criteria state that dialysis 
headache should completely resolve after kidney 
transplantation. This assumption presents a challenge, 
particularly as it does not apply to patients who do not 
undergo transplantation, and there are fewer studies that 
have rigorously examined this aspect of the condition. 

Earlier studies primarily attributed dialysis headache to 
disturbances in homeostasis, particularly the significant shifts 
in water and electrolytes that occur during hemodialysis. One 
of the most frequently cited studies, conducted by Antoniazzi 
et al. (5), evaluated 123 hemodialysis patients and has 
often been referenced as reporting a prevalence of dialysis 
headache as high as 70%. However, this interpretation may 
overestimate the actual prevalence, as the study presents a 
more detailed view of the data (5). This overestimation led 
later research to explore whether additional factors beyond 
fluid and electrolyte imbalances could contribute to dialysis 
headache.

While large shifts in fluid and electrolytes remain the most 
widely accepted explanation, some studies have investigated 
other potential mechanisms. These include variations 
in dialysis modalities (e.g., conventional hemodialysis 
vs. online hemodiafiltration) (6), differences in dialysis 

protocols (such as dialysate composition, dialysis vintage, 
and treatment frequency/duration), and the involvement of 
biochemical markers like calcitonin gene-related peptide 
(CGRP) and substance P (SP) (7), which have recognized 
roles in headache pathophysiology. Low serum magnesium 
levels have also been proposed as a contributing factor, 
given their potential impact on neuronal excitability (8). 

Additionally, caffeine withdrawal has been considered a 
possible mechanism in certain patients. Since caffeine is 
rapidly cleared during dialysis, individuals who regularly 
consume large amounts may experience withdrawal 
headaches due to the sudden drop in plasma caffeine levels 
(9). This align with the well documented phenomenon of 
caffeine-withdrawal headache in the general population.

Despite these alternative hypotheses, the extent to which 
they contribute to dialysis headache remains uncertain. 
The traditional view, linking the condition primarily to 
homeostatic disturbances, continues to be the most 
consistent explanation across studies. However, as research 
evolves, these additional mechanisms provide valuable 
insights that may refine the understanding of dialysis 
headache in specific subgroups of patients.

This systematic review analyzed 15 studies that examined 
the prevalence, characteristics, and underlying mechanisms 
of dialysis headache, aiming to provide a clearer picture of 
this complex and often misunderstood condition.

Methods

This systematic review was conducted in accordance with 
the PRISMA (Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses) guidelines (10).

Data sources and searches

On January 18, 2025, a comprehensive search was 
conducted across Scopus, Medline, PubMed, and Google 
Scholar using the search terms “dialysis headache”, 
“hemodialysis headache”, “hemodialysis related 
headache.”

Inclusion and exclusion criteria

The studies included in this review were observational in 
nature. Eligible studies involved adult patients aged 18 
years and older undergoing hemodialysis and diagnosed 
with dialysis headache, based on recognized diagnostic 
criteria like ICHD-3, ICHD-II, or other well-established 
criteria. Only studies that provided the number of 
hemodialysis patients who developed dialysis headache 
were included. Studies published between 2000 and the 
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present were selected to ensure alignment with the most 
current diagnostic criteria for dialysis headache.

The exclusion criteria were as follows: studies not published 
in English, those with restricted full text availability, studies 
that did not report clear data on the number of patients 
with dialysis headache, animal studies, research focused 
on pediatric populations, and studies that did not clearly 
define dialysis headache.

Study selection

The eligibility of the search results was evaluated in two 
phases: first, an initial screening of titles and abstracts, 
and second, a comprehensive review of the full-text 
articles.

Data extraction and quality assessment

The extracted data included the first author's name, year 
of publication, study location, journal of publication, 
study design, mean age and male percentage of the 
dialysis headache group, study setting (monocenter or 
multicenter), methods of headache diagnosis and criteria 
for identifying dialysis headache patients, dialysis solution 
used, duration and frequency of hemodialysis sessions, 
vintage of hemodialysis treatment, onset and duration 
of dialysis headache, study period, title, summary, total 
number of patients receiving hemodialysis, number of 
patients experiencing dialysis headache, number of 
males experiencing dialysis headache, number of females 
experiencing dialysis headache, VAS (visual analog scale) 
score for headache intensity, and number of patients 
experiencing throbbing headache characteristics, bilateral 
headache pattern, phonophobia, and photophobia.

The quality assessment was checked by the JBI Critical 
Appraisal Checklist for Prevalence Studies (11) 
(Supplementary Table 1). High quality studies are those 
that meet most JBI criteria (√ in at least 8 out of 9 domains).

Data synthesis and analysis

Proportional meta-analysis was performed using R-4.3.2.

Results and Discussion

Literature search

An initial search yielded 19 studies from Medline, 41 
studies from Scopus, and 30 studies from PubMed. After 
removing 7 duplicates and excluding 17 non-English 
studies, 3 additional relevant studies were identified 
through manual search in Google Scholar. A total of 
69 studies were then screened based on their titles and 
abstracts. Of these, 40 studies had unavailable full texts, 

and 7 studies were deemed irrelevant. Following full-text 
review, 6 studies were excluded for irrelevance, leaving 
16 studies for eligibility assessment. Ultimately, 15 studies 
were included in the final analysis (Figure 1). 

Characteristics of the included studies

A total of 15 studies were included in this systematic 
review and meta-analysis (4-9, 12-20) (Supplementary 
Table 2), with publication years ranging from 2003 to 
2023. These studies were conducted in various countries, 
including China, Brazil, Italy, Turkey, Morocco, India, 
and Serbia. The journals where these studies published 
include The Journal of Headache and Pain, Headache 
Medicine, Artificial Organs, Arq Neuropsiquiatr, Acta 
Neurologica Belgica, Annals of Indian Academy of 
Neurology, European Journal of Neurology, Renal Failure, 
Cephalalgia, and Headache. 

The study designs varied and included cross-sectional 
studies, prospective studies, retrospective studies, case-
control studies, and observational designs. Most studies 
were monocenter (10 studies), while 5 were multicenter.
 
Regarding the dialysis headache (DH) group, the mean 
age ranged from 39.9 years to 63.5 years. The male 
percentage in the DH group varied widely, ranging from 
25% to 90.9%.

The diagnosis of dialysis headache was primarily based 
on the International Classification of Headache Disorders 
(ICHD) criteria, with some studies utilizing versions such 
as ICHD-II, ICHD-3, or modified diagnostic approaches. 
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The duration and frequency of hemodialysis sessions varied, 
with most studies reporting thrice-weekly treatments lasting 
approximately 4 hours per session. The dialysis vintage 
ranged widely, with the shortest reported mean duration 
being 12 months and the longest reaching up to 5 years.

Most studies reported the use of bicarbonate as the dialysis 
solution, while a few employed acetate-based solutions. 
The onset of dialysis headache was commonly observed 
within the hemodialysis session, typically during the 
second or third hour. The duration of headache episodes 
varied, the most cases resolving within 4 hours after the 
completion of dialysis.

The studies were conducted over different timeframes, 
spanning from as early as 1996 to 2023. Some studies 
had relatively short study periods of a few months, while 
others followed patients over several years.

Studies 3, 6, and 11 focused on kidney transplantation, 
and the data on dialysis headache were extracted from 
the patients headache history.

Although dialysis headache is uniquely associated with 
the hemodialysis technique and does not require extensive 
explanation, there is variation in the nomenclature used 
across the studies. Some studies referred to the condition 
as Dialysis Headache (DH), including studies 3, 5, 6, 
9, 11, 12 and 15. Others used the term Hemodialysis-
Related Headache (HRH), which appeared in studies 1, 
2, 4, 8, 10, 14. Additionally, a few studies referred to it 
as Hemodialysis Headache (HDH), as seen in studies 7 
and 13.

Most of the studies included are comparative, featuring 
both case and control groups (studies 1, 2, 3, 4, 5, 7, 8, 9, 
13, and 14), but they differ in the methods of comparison. 
Study 1 compared a headache group with a control 
group based on comorbidities in hemodialysis patients, 
finding that diabetes was significantly less prevalent in the 
headache group (p<0.001). Study 2 compared a non-
hemodialysis-related headache group with a hemodialysis-
related headache group, noting that the latter group was 
younger (p=0.052) and had higher systolic (p=0.016) 
and diastolic (p= 0.050) blood pressure. Study 3 found 
significant differences in anxiety (p=0.02) and sleepiness 
(p=0.01) scores between the groups, with higher anxiety 
and sleepiness scores in headache group, as well as 
lower pre-dialysis calcium levels (p=0.01). Additionally, 
pre- and post-dialysis systolic and diastolic blood pressure 
readings were significantly elevated in the headache 
group (p=0.02, 0.06, 0.018, 0.08). Study 4 compared 
conventional hemodialysis with online hemodiafiltration, 
finding that online hemodiafiltration was associated with 
a lower incidence of dialysis headaches (p=0.008). Study 
5 showed that younger age (p <0.01) and a higher 
prevalence of female sex (p <0.01) were associated 
with dialysis headaches. Study 7 found that female sex 

(p <0.001) and elevated pre-dialysis diastolic blood 
pressure (p= 0.021) were common in the headache 
group. Study 8 found significant differences in pre-dialysis 
urea (p=0.007) and blood pressure (systolic: p=0.002, 
diastolic: p<0.001) between the HRH and control groups, 
with higher levels in the HRH group. Study 9 compared 
peritoneal dialysis patients to hemodialysis patients and 
found no cases of headache in the peritoneal dialysis 
group. Study 13 showed that pre-dialysis sodium 
(p=0.003) was significantly higher in the headache group, 
and pre- and post-dialysis magnesium was significantly 
lower (p=0.05 for pre-dialysis, p=0.02 for post-dialysis) 
in the headache group. Finally, study 14 found that urea 
levels (p<0.05) and pre-dialysis blood pressure (systolic: 
p<0.01, diastolic: p<0.001) were significantly elevated 
in the dialysis headache group.

The study by Antoniazzi et al. (5) evaluated 123 patients 
undergoing hemodialysis. Although this study has often 
been referenced as reporting a higher percentage of 
dialysis headache (up to 70%), this figure is not entirely 
accurate, and the study presents a more detailed view of 
the data. Out of these patients:

• 87 patients (70.7%) reported experiencing headaches 
at some point during their hemodialysis treatment. This 
includes both headaches that occurred during dialysis 
sessions and those that occurred outside of dialysis sessions.

Break this down further:

• 59 patients (67.8%) had headaches prior to beginning 
hemodialysis (Group 1). Among these, 24 patients (40.7%) 
reported significant improvement in their headaches after 
starting hemodialysis.

• 28 patients (32.2%) did not have headaches prior to 
starting hemodialysis but developed headaches related to 
hemodialysis (Group 2). Among these:

• 20 patients had headaches restricted to the hemodialysis 
sessions.

• 8 patients had headaches more than 50% of the time, 
even between sessions.

Among the 87 patients who reported headaches at some 
point during their hemodialysis treatment:

• 63 patients were still experiencing headaches at the 
time of the study.

• Of these, 50 patients (79.4%) had headaches only 
during the hemodialysis sessions.

• 13 patients (20.6%) had headaches between sessions.
The VAS scores across the studies indicate that dialysis 
headaches are of moderate intensity, with scores ranging 
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from 4.3 to 6.7. This suggests that while the intensity of 
headaches varies slightly between studies, it generally falls 
within the moderate range (Table 1).

Table 1. Visual analog scale (VAS)scores of dialysis headache 

intensity across studies

Study ID VAS score

Study 1 5.21±2.0

Study 2 4.3 ± 1

Study 5 6.7 (±2.1)

Study 7 4.5 ± 1.74

Study 8 5.64 ± 2.05

The moderate intensity of dialysis headache is further 
supported by treatment patterns observed in study 5 and 
study 7, where simple analgesics and rest were commonly 
used to manage symptoms. In study 5, of the 49 patients 
experiencing dialysis headaches, 34 used Dipyrone, 8 
used Paracetamol, 4 used a combination of Dipyrone/
Paracetamol, and 3 used other treatments. Similarly, in 
study 7, of the 48 patients, 41 used Paracetamol and 7 
used rest to alleviate their headaches, further indicating 
that the headaches were of moderate intensity and 
manageable with basic treatments.

The moderate intensity and non-persistent nature of 
dialysis headaches are further supported by findings 
from study 5, where the majority of patients reported a 
decrease in both the intensity and frequency of headaches

over time. Specifically, 28 out of 49 patients (57.1%) 
reported a reduction in headache intensity, and 33 out 
of 49 patients (67.3%) experienced a decrease in the 
frequency of their headaches. This trend, along with the 
fact that most patients used simple analgesics or rest for 
relief, suggests that dialysis headaches are generally of 
moderate intensity and tend to improve over time.

Proportional meta-analysis

A proportional meta-analysis was conducted using a 
random effects model to determine the percentage of 
patients experiencing dialysis headache across the 15 
included studies (Table 2). The total number of patients 
undergoing hemodialysis in the studies ranged from 24 
to 450, with a total of 2103. The percentage of patients 
experiencing dialysis headache varied widely across the 
studies, ranging from 7% to 53%. The overall pooled 
estimate of the percentage of patients experiencing dialysis 
headache was 28% (95% CI: 19%, 36%) (Figure 2).

Individual study findings showed variability in the reported 
percentages. The highest percentage of dialysis headache 
was observed in study 6 (53%), followed by study 5 (49%) 
and study 7 (38%). In contrast, studies 2, 9, and 10 
reported much lower percentages, ranging from 7% to 9%. 
Some studies, such as study 1, excluded patients with prior 
headaches, while others did not, which may contribute to 
the differences in reported prevalence. For example, study 
3 included patients with pre-existing headaches, and 63% 
of patients had headaches before beginning hemodialysis. 
Studies 5 reported higher percentages, potentially due to 
confounding factors such as caffeine use.

Table 2. Proportion of dialysis headache in hemodialysis patients in the included studies
Study ID Total number 

of patients 
undergoing 

hemodialysis

No. (of patients 
experiencing 

dialysis headache)

% (95% CI) Nots

Study 1 154 24 (6 males, 18 
females)

16% (10-22%) Developed dialysis headache during hemodialysis or after hemodialysis but considered 
related to hemodialysis (excluding patients with a headache before the beginning of the 

hemodialysis program).

14 patients developed headache during hemodialysis and 10 of which continue with 
headache after hemodialysis

Study 2 92 8 9% (4-16%) A previous history of primary or secondary headaches were excluded.

Study 3 25 8 32% (15-54%) Did not exclude patients with headache before hemodialysis. Five patients (63%) reported 
headache previously to hemodialysis therapy and three (37%) developed headache after 

the beginning of renal replacement therapy.

Study 4 100 25 25% (17-35%) Do not clear if some patients have prior headache

Study 5 100 49 49% (39-59%) Patients were considered to be making excessive use of caffeine when they reported 
having six or more cups of coffee per day. This may be a cause for elevated percentage

Study 6 30 16 53% (34-72%)

Study 7 128 48 38% (29-46%) From 48, 20 had a baseline headache disorder before initiating dialysis but 28 (58.33%) 
developed HDH de novo.

Study 8 450 175 39% (34-44%)

study 9 318 21 7% (4-10%) No patients experiencing pre-dialysis headache. none of the patients in our group of 
patients fulfilled criteria for this disorder (caffeine-withdrawal headache).

Study 10 163 11 7% (3-12%)

Study 11 83 13 16% (9-25%) Excluding prior headache

Study 12 24 12 50% (29-71%)

Study 13 250 75 30% (24-36%)

study 14 63 30 48% (35-61%)

study 15 123 20 16% (10-24%) Had headache restricted to HD session, do not have headache prior to starting 
hemodialysis.

Total %, 95% CI 28% (19-36%)
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After updating the numbers of patients who developed dialysis headache (restricted to dialysis-related headaches) 
in studies 1, 3, 7, and 15, and excluding studies 4, 6, 10, 12, 13, and 14 due to unclear prior headache history or 
confounding factors like excessive caffeine use (in study 5), a new meta-analysis was performed (Table 3). The updated 
pooled estimate for the percentage of patients experiencing dialysis headache across the 8 included studies (with a total 
of 1373 patients) was 16% (95% CI: 9%, 24%). The heterogeneity remained high (I² = 96%), supporting the use of a 
random effects model in the analysis (Figure 3). 

Table 3. Proportion of dialysis headache in hemodialysis patients in the updated studies

Study ID Total number of patients undergoing hemodialysis No. of patients experiencing dialysis headache %, 95% CI

Study 1 154 14 9% (5-15%)

Study 2 92 8 9% (4-16%)

Study 3 25 3 12% (3%-31%)

Study 7 128 28 22% (15%-30%)

Study 8 450 175 39% (34%-44%)

Study 9 318 21 7% (4-10%)

Study 11 83 13 16% (9-25%)
Study 15 123 20 16% (10-24%)

Total % 16% (9-24%)

Figure 2. Forest and funnel plots for proportion of dialysis headache in hemodialysis patients in the 15 included 

studies.

Figure 3. Forest plot for proportion of dialysis headache in hemodialysis 

patients in the updated studies.
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A separate meta-analysis was performed to determine the 
percentage of males and females experiencing dialysis 
headache, with data separated by gender across the 
studies that provided gender-specific data (Table 4). The 
total number of patients with dialysis headache included 
in this analysis was 461, with 239 males and 222 females.

For the male patients, the overall pooled estimate of the 
percentage experiencing dialysis headache was 52% 
(95% CI: 39-64%), with variation across the studies. The 
highest percentage of male patients experiencing dialysis 
headache was observed in study 10 (91%), followed by 

study 9 (76%). The percentage of males in other studies 
ranged from 25% (study 1) to 64% (study 8).

For the female patients, the overall pooled estimate of the 
percentage experiencing dialysis headache was 48% (95% 
CI: 35-61%). The highest percentage of female patients 
experiencing dialysis headache was reported in study 5 (69%), 
while study 10 showed the lowest percentage (9%) (Figure 4).

These findings suggest that the prevalence of dialysis 
headache is slightly higher in males compared to females 
across the included studies.

Table 4. Percentage of males and females experiencing dialysis headache across studies

Study ID

Total number of 

patients undergoing 

hemodialysis

No. of males %, 95% CI No. of females %, 95% CI

Study 1 24 6 25% (10-47%) 18 75% (53-90%)

Study 2 8 5 62% (24-91%) 3 38% (9-76%)

Study 3 8 3 38% (9-76%) 5 62% (24-91%)

Study 5 49 15 31% (18-45%) 34 69% (55-82%)

Study 7 48 18 38% (24-53%) 30 62% (47-76%)

Study 8 175 112 64% (56-71%) 63 36% (29-44%)

Study 9 21 16 76% (53-92%) 5 24% (8-47%)
Study 10 11 10 91% (59-100%) 1 9% (0-41%)

Study 12 12 7 58% (28-85%) 5 42% (15-72%)

Study 13 75 35 47% (35-59%) 40 53% (41-65%)

Study 14 30 12 40% (23-59%) 18 60% (41-77%)

Total %, 95% CI 52% (39-64%) 48% (35-61%)

Figure 4. Forest plots for percentage of males and females experiencing dialysis headache across studies.
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The most frequent characteristics of dialysis headache 
across the studies were throbbing pain, bilateral location, 
photophobia, and phonophobia (Supplementary Table 3), 
(Table 5). A meta-analysis of the studies reporting these 
characteristics (Figure 5) revealed the following:

• Throbbing pain was reported by 80% (95% CI: 72-88%) 
of patients with dialysis headache.
• Bilateral location was reported by 66% (95% CI: 50-
83%) of patients.
• Photophobia occurred in 38% (33-42%) of patients.
• Phonophobia was reported by 42% (95% CI: 36-48%) 
of patients.

Table 5. Percentage of the most frequent characteristics of dialysis headache

Study ID
Total no. of patients 

having dialysis 
headache

Throbbing %
Bilateral 
location

% Photophobia % Phonophobia %

Study 5 49 36 73% (59-85%) 34 69% (55-82%) 18 37% (23-52%) 21 43% (29-58%)

Study 10 11 9 82% (48-98%) 2 18% (2-52%) 4 36% (11-69%)

Study 14 30 26 87% (69-95%)

Study 8 175 92 53% (45-60%) 71 41% (33-48%) 74 42%(35-50%)

Study 9 21 17 81% (58-95%)

Total %, 95% CI 80% (72-88%) 66% (50-83%) 38% (33-42%) 42% (36-48%)

Figure 5. Forest plots for percentage of throbbing pain, bilateral headache location, photophobia, and phonophobia among dialysis 

headache patients.
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Discussion

This systematic review and meta-analysis comprehensively 
examined the prevalence, characteristics, and associated 
factors of dialysis headache. The findings suggest that 
dialysis headache is a common complication, with an 
updated prevalence estimate of 16% (95% CI: 9-24%) 
across the eight studies included in the refined analysis. 

This estimate aligns with existing literature but highlights 
the variability in reported prevalence, which influenced 
by factors such as study design, patient demographic, 
and diagnostic criteria. For example, study 6 by Viticchi 
et al. (19) reported a much higher prevalence of 53%, 
while study 9 by Stojimirovic et al. (17) found a notably 
lower prevalence of 7%. Additionally, study 1 by Yang et 
al. (4) excluded patients with prior headaches, which may 
have led to a lower reported prevalence compared to 
studies that included patients with a history of headaches. 
Similarly, study 5 by Sousa Melo et al. (9), which found a 
high prevalence of 49%, might have been influenced by 
the inclusion of patients who reported excessive caffeine 
use, a known risk factors for headaches.

The gender-specific analysis revealed that males had a 
slightly higher prevalence of dialysis headache (52%) 
compared to females (48%). While the difference in 
prevalence between genders is modest, it highlights the 
importance of considering gender in both diagnostic 
and therapeutic approaches. Further studies focusing on 
gender-specific mechanisms and treatments for dialysis 
headache are warranted.

When examining the characteristics of dialysis headaches, 
the most frequently reported symptoms were throbbing 
pain (80%), bilateral headache location (66%), 
photophobia (37%), and phonophobia (42%). These 
results are consistent with previous reports that dialysis 
headaches often present with a pulsating, bilateral pain 
and are associated with sensitivity to light and sound. 
The high prevalence of these symptoms in this analysis 
suggests that clinicians should be alert to these signs 
when assessing dialysis patients for potential headache 
disorders.

Study 3 by Gomes et al. (13) which found that higher 
anxiety and sleepiness scores were significantly associated 
with dialysis headache, pointing to potential psychological 
and lifestyle factors that may exacerbate the condition.

The moderate intensity of dialysis headache observed 
in the majority of studies suggests that most cases can 
be managed with simple analgesics. This is further 
supported by treatment patterns reported in study 5 and 
study 7, where patients commonly used medications 
such as Dipyrone and Paracetamol, along with rest. 
These findings imply that while dialysis headaches can 
affect patient quality of life, they are often manageable 

with conservative treatments. However, the variability in 
response to treatment across studies also indicates that 
individualized care plans may be necessary, particularly 
for patients with more persistent or severe symptoms.

Several limitations should be considered when interpreting 
the findings of this meta-analysis. First, the included 
studies were highly heterogenous, with differences in 
study design, patient populations, and diagnostic criteria, 
warranting caution when generalizing the findings across 
all dialysis populations. Second, many of the studies 
included were monocenter, which may limit the external 
validity of the results.

Conclusions 

Dialysis headache remains a prevalent but inconsistently 
reported complication of hemodialysis. Standardized 
diagnostic criteria and further research are needed 
to better understand its pathophysiology and improve 
management strategies.
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