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Background
Although fatigue is common among patients with chronic
health conditions (such as CKD), postdialysis fatigue is highly
prevalent and debilitating, affecting 60%–97% of patients re-
ceiving in-center hemodialysis.1–6 Despite its prevalence, post-
dialysis fatigue is not routinely or reliably measured as part of
dialysis care and there is little research on this topic.3 As a
result, little is known about why postdialysis fatigue occurs
and how it should be diagnosed and treated.1

To stimulate research interest in postdialysis fatigue, the
National Institute of Diabetes and Digestive and Kidney
Diseases (NIDDK) hosted “A Scientific Workshop on
Post-Dialysis Fatigue” in May 2023.7 NIDDK staff recruited
and worked with an external organizing committee—
comprising clinicians, researchers, and a patient—to convene
an online meeting of over 175 participants. Before the work-
shop, patient representatives from the American Association
of Kidney Patients developed and administered a patient-
facing survey to guide the workshop discussion. Patients
also presented and moderated several sessions, marking one
of the first NIDDK workshops to be co-hosted by patients.

This Perspective—written by four members of the external
organizing committee—summarizes the structure of the
workshop, describes key insights that we identified during
the workshop, and highlights research priorities for postdial-
ysis fatigue. Table 1 summarizes challenges and opportunities
for postdialysis fatigue research.

NIDDK Workshop—Overview
The 2-day virtual NIDDK workshop included six scientific
sessions. The sessions provided an opportunity for people

with lived experience in postdialysis fatigue to describe the
burden and impact of postdialysis fatigue on their lives, for
clinicians to outline major challenges in diagnosing and
treating postdialysis fatigue, and for researchers to describe
methodologies and content areas (e.g., Gulf War syndrome)
with potential relevance to postdialysis fatigue. During the
breakout sessions, patients, researchers, and clinicians
came together to identify several research priorities, which
are described in detail in the full NIDDK report (available
on NIDDK’s website).7 This Perspective describes three of
these priorities that the authors identified as being central
to addressing postdialysis fatigue.

Key Priority 1: What Is Postdialysis Fatigue? What Is
the Case Definition of Postdialysis Fatigue? Why
Does Postdialysis Fatigue Occur?
Patients and clinicians described a range of different symp-
toms that occur during or after dialysis. Some patients
voiced that postdialysis fatigue was more than feeling tired
and should include a range of mental and physical impair-
ments that occur during and after dialysis. One patient
speaker discussed the results of a survey that was created
and distributed by the American Association of Kidney
Patients to collect information about the patient experience
of postdialysis fatigue. The survey revealed that approxi-
mately half of surveyed people undergoing dialysis
experience a decline in their stamina and energy levels,
reinforcing the notion that postdialysis fatigue
is pervasive.7

Some patients participating in the workshop expressed
concern for the unintended consequences of labeling
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Table 1. Challenges and opportunities to address postdialysis “fatigue”

Area Challenges Opportunities

What is postdialysis fatigue? Postdialysis fatigue lacks a formal definition
Patients experience a heterogeneous constellation
of symptoms during or after dialysis

Include research designs, such as mixed
methods, ecological momentary assessments,
and anchor-based methods to better
understand postdialysis fatigue

Leverage mixed methods to characterize the
depth and breadth of postdialysis fatigue.
Conduct interviews to describe the temporal
course of postdialysis fatigue and develop a
case definition

Is postdialysis fatigue the
right term?

The term “fatigue” could stigmatize patients and
minimize the burden of the disease

Consider a modified Delphi panel to identify a
more appropriate term that better reflects how
people with postdialysis fatigue feel and to
avoid stigma

Where do we start? There are no biological, radiological, or other
markers associated with postdialysis fatigue

Encourage community-based participatory
research where patients work collaboratively
to help researchers understand how
postdialysis fatigue feels and how postdialysis
fatigue impacts functional and
cognitive capacity

Why does postdialysis
fatigue occur?

Little is known about the pathophysiology of
postdialysis fatigue

Some participants hypothesize that postdialysis
fatigue may be caused by the dialysis machine
and prescription

Mechanistic discovery could include prospective
collection of biomarkers, imaging (e.g.,
neurological, ultrasonography), functional
testing (physical and cognitive), and clinical/
epidemiological data for omics platform-based
discovery

Timing these data collections before, during, and
after dialysis may help facilitate the
development of individualized postdialysis
fatigue treatments

How do we assess
postdialysis fatigue?

No universal tool exists to assess postdialysis
fatigue

Symptoms often occur after dialysis is
completed, when clinicians are not always
present to observe symptoms

Evaluate existing fatigue measurement tools for
postdialysis fatigue8–10 or develop a new tool

Develop a uniform standard to diagnose
postdialysis fatigue, even after dialysis
is completed

How do we diagnose
postdialysis fatigue in the
real world?

Patients and clinicians are concerned that tools to
diagnose postdialysis fatigue may be too
cumbersome and burdensome to implement in
dialysis units

When evaluating new diagnostic tools for
postdialysis fatigue, assess implementation
outcomes (acceptability, feasibility, and ease of
use) of these tools

Develop short-form versions of postdialysis
fatigue tools to improve real-world adoption

How do we treat
postdialysis fatigue?

There are no data on postdialysis fatigue
treatment options. Yet, patients strongly
advocated for near-term research that tests and
implements treatments of postdialysis fatigue

Patients and clinicians felt that postdialysis
fatigue may improve with home dialysis, less
aggressive ultrafiltration, and enhanced
patient autonomy. But these strategies lack
evidence for postdialysis fatigue and are
difficult to implement in the current clinical
and regulatory environment

Conduct hybrid effectiveness-implementation
trials for postdialysis fatigue that not only
measure effectiveness outcomes but also
measure implementation outcomes

Health services research could help understand
and address the barriers that limit
implementation of the strategies outlined by
patients and clinicians

Consider the close and frequent input of
regulatory bodies (e.g., FDA, CMS) to identify
outcomes that could align with current or
future quality metrics in dialysis care delivery
and improve adoption of postdialysis
fatigue treatments

How do we ensure
postdialysis fatigue
treatments are equitably
implemented?

Researchers noted dialysis unit characteristics
(e.g., staffing ratios) may impact delivery of
treatments of postdialysis fatigue

Research should ensure adequate representation
of historically excluded or underrepresented
patient populations in clinical trials

Novel therapies for postdialysis fatigue should
be evaluated to ensure implementation is
feasible, irrespective of dialysis unit
performance ratings or staffing ratios

This table represents a summary of key challenges and opportunities identified by the authors. Please refer to the comprehensive
National Institute of Diabetes and Digestive and Kidney Diseases workshop report for additional challenges, opportunities, and
suggested research designs.7 CMS, Centers for Medicare & Medicaid Services; FDA, US Food and Drug Administration.
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postdialysis fatigue as “fatigue.” People with lived experi-
ence in other chronic illnesses noted that “fatigue” mini-
mizes the true burden of the illness and can be stigmatizing.
For example, the initial use of the term chronic fatigue
syndrome to describe what is now referred to as myalgic
encephalomyelitis led the medical community to stigmatize
and dismiss those affected with this condition.7 Workshop
participants advocated for a thoughtful approach to renam-
ing postdialysis fatigue that embraces the complexity of the
condition and minimizes these unintended consequences.

There emerged a clear need for a case definition of
postdialysis fatigue that accurately and precisely identifies
postdialysis fatigue symptoms. To illustrate how to
develop a case definition, one speaker discussed their ex-
perience studying Gulf War syndrome11 (a cluster of
chronic symptoms affecting veterans). The speaker dis-
cussed using a systematic approach to formulate a highly
specific case definition based on interviews and surveys.

Workshop attendees also discussed the mechanistic
pathways that might cause or exacerbate postdialysis fa-
tigue. Although prior studies are inconsistent, postdialysis
fatigue has been associated with the dialysis modality and
dialysis prescription. Several patients shared their belief
that postdialysis fatigue is closely tied to volume removal,
noticing that their symptoms were worsened by aggressive
ultrafiltration and were alleviated by switching to home
dialysis (both peritoneal dialysis and home hemodialysis).
Patients also felt that postdialysis fatigue is a biological
phenomenon and strongly discouraged studies designed to
establish a link between postdialysis fatigue and social
determinants of health. Patients felt that such research
could unintendedly marginalize underrepresented groups,
much like how the inclusion of race in the eGFR equation
affected the Black community and biased the practice of
medicine. Their experiences suggest that initial research in
postdialysis fatigue should prioritize studying factors in-
trinsic to the modality and prescription of in-center
hemodialysis.

Key Priority 2: How Do We Assess the
Multidimensional Aspects of Postdialysis Fatigue?
How Can Postdialysis Fatigue Be Diagnosed in
Routine Clinical Practice?
Patients, clinicians, and researchers discussed tools needed
to accurately diagnose and measure postdialysis fatigue in
research and routine clinical settings. Workshop attendees
advocated for adapting and testing existing measures of
fatigue to develop instruments that measure the effect of
postdialysis fatigue. Given the multidimensional and de-
bilitating nature of postdialysis fatigue, it was recom-
mended that these instruments should measure the effect
of postdialysis fatigue across several domains, including
physical, emotional, social, and functional well-being.8–10

An overriding concern among workshop attendees was
that tools to assess postdialysis fatigue should be minimally
burdensome for patients and clinicians to facilitate uptake
in the clinical setting. Several patients who participated in
the workshop expressed worry about having to conduct
extensive and burdensome tests with little immediate ben-
efit to them. Clinicians were concerned that dialysis units

are understaffed, and that staff lack the bandwidth to add
cumbersome tools into routine clinical practice. Overall, it
was felt that research to develop postdialysis fatigue mea-
sures should incorporate a human-centered design ap-
proach guided by patient and clinician input to ensure
that tools are easy to understand, use, and implement
into routine practice.

Key Priority 3: How Do We Treat Postdialysis
Fatigue? How Do We Ensure Treatments Developed
for Postdialysis Fatigue Are Delivered Equitably to
All People Experiencing Postdialysis Fatigue?
While workshop attendees acknowledged that there is a
need to understand postdialysis fatigue to inform novel
treatments, some patients expressed worry that research
focused on the etiology of postdialysis fatigue could come
at the expense of developing treatments in real time. Some
patients strongly advocated for research that prioritized
fast-paced development and adoption of treatments for
postdialysis fatigue within the next decade.

Patients and clinicians also noted that strategies may
already exist to alleviate or eliminate postdialysis fatigue,
including increasing home dialysis use (both peritoneal
dialysis and home hemodialysis), minimizing aggressive
volume removal for symptomatic patients, and encourag-
ing patient involvement in care so that patients feel better
supported during their dialysis treatment. However, some
participants also acknowledged these interventions needed
more robust evidence and were difficult to implement in
current practice. For example, in-center hemodialysis is
currently seen as the “default pathway,” with few patients
receiving home dialysis. Furthermore, it was also noted that
the rigidity of dialysis unit schedules along with unfavor-
able staffing ratios make it challenging to individualize
care, such as by tailoring the duration and frequency of
dialysis sessions.

These concerns conveyed the importance of incorporat-
ing implementation science principles to accelerate the
adoption of new evidence-based treatments into practice.
Specifically, when developing new diagnostic and treat-
ment strategies for postdialysis fatigue, researchers should
evaluate implementation outcomes during clinical trials
and should consider the feasibility and acceptability of
implementing these strategies into routine practice after
the trial ends. By working with dialysis units and regula-
tory bodies (such as the Centers for Medicare & Medicaid
Services and the US Food and Drug Administration), re-
searchers can strive for new treatments to receive regulatory
approval and secure reimbursement pathways for dialysis
units, which will facilitate adoption of treatments into prac-
tice. Furthermore, researchers should consider how new
treatments can be equitably adopted into practice to serve
all patients with kidney disease, including people who have
historically been excluded or underrepresented in clini-
cal research.

Postdialysis fatigue is a debilitating, pervasive, and un-
derstudied condition that affects many patients receiving
in-center hemodialysis. Patients, clinicians, and researchers
met through a 2-day NIDDK-hosted virtual workshop to
identify research priorities to address what is currently
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known as postdialysis fatigue. We call upon the scientific
community to partner with patients and clinicians to ad-
dress several research domains, including (1) defining, un-
derstanding, and renaming postdialysis fatigue; (2)
diagnosing and measuring postdialysis fatigue with a
lens toward implementing diagnostic tools in routine clin-
ical practice; and (3) developing treatments for postdialysis
fatigue alongside developing implementation strategies to
equitably deliver treatments to all people experiencing
postdialysis fatigue.
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