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Intradialytic Symptoms and Recovery Time:

Thinking ‘Outside the Box’ to Improve Patients’

Dialysis Experience
Ebele M. Umeukeje and Kerri L. Cavanaugh
In this issue of Kidney Medicine, Alvarez et al,1 using
responses to a National Kidney Foundation scientific

survey, present an informative and timely study detailing
self-reported symptoms during in-center hemodialysis and
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associations between symptoms experienced during dial-
ysis with recovery time after dialysis treatments. Dialysis
recovery time is an important concept that encapsulates
challenges experienced by dialysis patients contributing to
impaired health-related quality of life.2

Recovery time is measured by asking the reliable, valid,
and responsive question, “How long does it take you to
recover from a dialysis session?”3 Using an online symp-
tom questionnaire modified from the Kidney Disease
Quality of Life Symptoms and Problems With Kidney
Disease scale,4 Alvarez et al queried patients’ experiences of
a range of symptoms, including fatigue, low blood pres-
sure, cramps, headache, faintness or dizziness, itchy skin,
nausea or upset stomach, vomiting, shortness of breath,
irregular heart rate, chest pain, and difficulty concentrating
during dialysis in the previous week. A total symptom
score for each patient was derived from the product of the
number and average severity of symptoms. In this cross-
sectional study, Alvarez et al asked about average dialysis
recovery time during the previous week: “Over the last
week, how long did it take you on average to recover from
your dialysis sessions and resume your normal, usual
activities?” They also asked about dialysis treatment non-
adherence, including skipping and shortening of
treatments.

Of 10,000 patients sent the online questionnaire, only
464 (4.6%) responded, raising some questions about the
generalizability of the results. Nevertheless, most (87%)
patients reported burdensome symptoms during dialysis,
including fatigue (67%), cramps (44%), and low blood
pressure (42%). Median reported dialysis recovery time
was 3 hours, and this moderately correlated with the
incidence and severity of intradialytic symptoms (τ = 0.28:
90% CI, 0.26-0.38; P < 0.0001). A third of the patients
credited intradialytic symptoms to shortening their dialysis
treatments, and a minority (6%) of patients attributed
missed dialysis sessions to their intradialytic symptoms.

This important study builds on structured assessments
of dialysis-related symptom burden and its implications
for the experience and delivery of the dialysis procedure. It
also contributes direct confirmatory testimony from
98
patients that their ability to fulfill their dialysis prescription
is influenced by their symptoms during treatment.
Although this may not be surprising, it emphasizes the
importance of assessing and addressing symptoms
systematically, rigorously, and proactively as a central
component of dialysis care.

Patient-centered care in dialysis requires a multifaceted
approach to better understand influential patient factors5

and incorporation of patients’ perspectives routinely into
structured care delivery.6 Dialysis metrics have historically
focused on urea kinetics, hospitalization rates and mor-
tality, vascular access, other biochemical results such as
serum calcium level, and infectious complications. More
meaningful than all these may be initiatives to improve
patients’ experiences with dialysis, including patient-
reported outcomes (PROs) such as dialysis-associated
symptom burden.7 The study results from Alvarez et al
should trigger “outside the box” innovation to better
understand dialysis patients’ experiences of intradialytic
symptoms and thereby improve the quality of dialysis care.

It is saddening that despite efforts to improve dialysis
technology during the past 3 decades,8 dialysis patients
continue to experience severe symptoms with significant
frequency during and after their dialysis treatments.1 As
shown by Alvarez et al, this symptom burden lengthens
the duration of dialysis recovery time, promotes non-
adherence to dialysis treatments,1 and also results in
increased hospitalization and mortality rates.9 Efforts to
assess and address symptoms during hemodialysis,
including traditional clinical practice approaches, have not
made sufficient impact. Therefore, it is necessary to expand
our view and develop a deliberate approach to intradialytic
symptoms.

This study reinforces that the mix of symptoms expe-
rienced by patients varies, although some symptoms are
more common. Only 12 symptoms were included in this
study and notably absent was report of musculoskeletal or
access-related pain.10 This common symptom is complex
because it is frequently associated with other symptoms
and illustrates that the interpretation of body sensations as
symptoms results from the interrelationship between
biological, psychological, social, and cultural factors (Fig
1).11 Symptoms represent the interpretation of body sen-
sations experienced by the patient that are then articulated
to a clinician. Both the patient and clinician then separately
determine whether the symptoms are related to and
representative of disease and together they collaborate to
synthesize their perspectives to determine the final plan.
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The assessment and interpretaƟon of intradialyƟc symptoms challenges:
• PaƟents’ report of symptom characterisƟcs subject to recall bias if assessed aŌer 

treatment conclusion
• Lack of consistent objecƟve findings paired with reports due to limited “real Ɵme” data
• Poorly explored relevant factors, e.g. paƟent’s views of illness percepƟon, perceived risk, 

expectaƟons & experience to inform probability esƟmaƟons of relaƟonships between 
symptoms and disease

SensaƟon          Symptom           Disease

The interpretaƟon of bodily sensaƟons as symptoms includes complex interplay between:
• Biomedical – objecƟve signs corresponding to symptoms

vitals (blood pressure variability; heart rate), lab results (phosphorus), exam (skin, access) 
• Psychological – aƩenƟon to sensaƟon, illness percepƟon

internal frame of reference (e.g. normal), catastrophizing, perceived suscepƟbility
• Social and cultural – expectaƟons feedback to decisions for acƟons related to symptoms

language used influences legiƟmacy, social interacƟon required (with clinician)

Are presented symptoms
indicaƟve of disease?

Healthcare
professional

PaƟent

Are experienced bodily 
sensaƟons symptoms of disease?

Figure 1. Multiple perspectives of intradialytic symptom interpretation. Abbreviations: exam, examination; lab, laboratory. Adapted
from Rosendal et al.11
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The biomedical model of symptoms posits that objec-
tive signs are present along with symptoms to increase
confidence in the interpretation that the symptoms
represent disease. Although there is reasonable certainty
that the dialysis procedure contributes to symptoms that
are experienced during dialysis, there remains an oppor-
tunity to specifically link objective measures, including
vital signs and their variability during the dialysis
procedure, laboratory assessments during dialysis, and
physical examination findings using novel body sensors,
with symptoms reported by individual patients. Inte-
grating detailed objective data from multiple sources and
applying emerging machine learning strategies both to
predict and ultimately prevent intradialytic symptoms may
lead not only to better dialysis care but also to a reduction
in the disparities observed in symptom burden, with
patients who are female, younger,6 with higher body mass
index, and living with diabetes more often afflicted.12

Although factors such as age and sex are nonmodifiable,
dialysis prescriptions are usually modified to address
physiologic factors such as rapid fluid and electrolyte shifts
and changes in plasma osmolality.1 Future strategies may
include real-time adjustments in prescription informed by
both objective data and patient-reported symptoms.
However, objective data alone may not be sufficient to
develop the most precise and accurate predictive symptom
model, and other psychological, social, and cultural
determinants affecting the expression of intradialytic
symptoms must also be considered.

Psychological factors moderate the interpretation of
body sensations as symptoms and affect symptom severity
and perception.11 For instance, depression has been linked
to an increase in symptom perception and reporting
among the elderly.13 Among dialysis patients, increased
self-reported psychological distress is associated with
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greater dialysis-related symptom burden,5 and higher self-
reported depression scores are associated with increased
dialysis recovery time.7 The scale used by Alvarez et al
would have been strengthened by the inclusion of a
psychological assessment such as psychological distress,
anxiety, or situational fear.

Social and cultural factors affect dialysis patients’ per-
spectives on intradialytic symptoms, including ethnic
origin, social support, and dialysis provider support—a
reflection of the therapeutic alliance between patients and
clinicians. Lack of social support has been associated with a
greater increase in dialysis recovery time, perhaps due to
increased perception of intradialytic symptoms.7 Less
frequent medical contact and supervision also have been
linked to increased intradialytic symptoms despite similar
clinical practices across dialysis centers.6 Accurate inter-
pretation of reported symptoms requires a clinician to
know their patient’s underlying psychological, social, and
cultural characteristics. This supports person-centered
communication using cross-cultural communication and
evocative, nonjudgmental, and respectful strategies.14

These strategies will facilitate effective eliciting of symp-
toms from patients at the time of occurrence and effective
alignment of dialysis care to patients’ preferences and
goals.14 Further, improved communication may enhance
dialysis patients’ perceptions of providers’ support for
autonomy in their care and empower patients to confi-
dently report their symptoms.

Providing patient-centered care is a priority.15 Though
daunting in clinical practice, patient centeredness is
foundational to achieve high-quality health care. PROs in
kidney disease facilitate the attainment of the tenets of
patient-centered care, though challenges persist in incor-
porating them into routine practice.16 For instance, the
measurement and reporting of intradialytic symptoms may
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be subject to recall bias if reflecting on past treatments.
Further, there are no evidence-based recommendations for
the frequency of structured assessment of PROs such as
intradialytic symptoms. Additionally, there is not wide-
spread easily implementable infrastructure available to
document PROs in patients’ electronic medical records and
care plans.16 The ability to collect and pair PRO data with
other objective data sources for each and every dialysis
treatment is needed to fully realize personalized medicine.

In our collective effort to improve patients’ experiences
with dialysis treatments and outcomes, we suggest that
metrics for assessing the quality of dialysis are expanded to
include PROs evaluating intradialytic symptoms in addi-
tion to measures that reflect patients’ overall experiences
with dialysis. We recommend embracing “outside the
box” thoughts on a more deliberate and comprehensive
approach to managing and ultimately preventing adverse
intradialytic symptoms.

First, processes to ensure accurate and comprehensive
assessment of intradialytic symptoms must be developed,
validated, implemented, and disseminated. Key symptoms
such as pain specific to the dialysis procedure must be
included. Psychological factors such as anxiety and fear
related to dialysis should be measured, and depression
should be assessed as a covariate.

Second, we should optimize dialysis provider cultural
competence and promote use of communication strategies
to strengthen the therapeutic alliance between patients and
clinicians. This is necessary to encourage patients to report
their symptoms and experiences with dialysis, empower
them to participate in shared decision making, and ulti-
mately motivate them to adhere to their dialysis treatment
care plan.

Finally, we hypothesize that addressing intradialytic
symptoms at the time of occurrence has the greatest
potential to improve patients’ experiences with dialysis,
improve adherence to dialysis prescription, reduce recov-
ery time, and improve other dialysis-related outcomes.
Therefore, we should explore ways to deliver “smart”
dialysis, incorporating innovative ways to measure intra-
dialytic symptoms in real time and eliminate concerns for
recall bias. Given the anticipated positive clinical and
financial impact of this technological advancement
through significant reductions in hospitalizations and
health care costs, real-time measurement of dialysis
symptoms integrated with all available biometric data
should not be regarded as an elusive goal. Rather, it should
be mandated as the standard of care in dialysis.

ARTICLE INFORMATION

Authors’ Full Names and Academic Degrees: Ebele M. Umeukeje,
MD, MPH, and Kerri L. Cavanaugh, MD, MHS.

Authors’ Affiliations: Vanderbilt Center for Kidney Disease (EMU,
KLC); Division of Nephrology and Hypertension, Department of
Medicine, Vanderbilt University Medical Center (EMU, KLC); and
100
Vanderbilt Center for Health Services Research, Nashville, TN
(EMU, KLC).

Address for Correspondence: Kerri L. Cavanaugh, MD, MHS,
Division of Nephrology & Hypertension, Vanderbilt University
Medical Center, 2525 West End Ave, Ste 450, Nashville, TN
37203. E-mail: kerri.cavanaugh@vumc.org

Support: Dr Umeukeje is supported by K23DK114566 and Dr
Cavanaugh is supported by R01DK103935.

Financial Disclosure: The authors declare that they have no
relevant financial interests.

Peer Review: Received January 21, 2020, in response to an
invitation from the journal. Direct editorial input by an Associate
Editor and the Editor-in-Chief. Accepted in revised form February
14, 2020.

Publication Information: © 2020 The Authors. Published by
Elsevier Inc. on behalf of the National Kidney Foundation, Inc. This is
an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/). Published online
February 28, 2020 with doi 10.1016/j.xkme.2020.02.001
REFERENCES
1. Alvarez L, Brown D, Hu D, Chertow GM, Vasalotti JA,

Prichard S. Intradialytic symptoms and recovery time in patients
on thrice weekly in-center hemodialysis: a cross-sectional on-
line survey. Kidney Med. 2020;2:125-130.

2. Awuah KT, Afolalu BA, Hussein UT, Raducu RR, Bekui AM,
Finkelstein FO. Time to recovery after a hemodialysis session:
impact of selected variables. Clin Kidney J. 2013;6(6):595-
598.

3. Lindsay RM, Heidenheim PA, Nesrallah G, Garg AX, Suri R.
Minutes to recovery after a hemodialysis session: a simple
health-related quality of life question that is reliable, valid, and
sensitive to change. Clin J Am Soc Nephrol. 2006;1(5):952-
959.

4. Hays RD, Kallich JD, Mapes DL, Coons SJ, Carter WB.
Development of the Kidney Disease Quality of Life (KDQOL)
instrument. Qual Life Res. 1994;3(5):329-338.

5. Yoowannakul S, Tangvoraphonkchai K, Davenport A. Pa-
tient-reported intra-dialytic symptoms and post-dialysis
recovery times are influenced by psychological distress
rather than dialysis prescription. Ren Replace Ther.
2019;5(1):14.

6. Caplin B, Kumar S, Davenport A. Patients’ perspective of
haemodialysis-associated symptoms. Nephrol Dial Transplant.
2011;26(8):2656-2663.

7. Davenport A, Guirguis A, Almond M, et al. Postdialysis recovery
time is extended in patients with greater self-reported depres-
sion screening questionnaire scores. Hemodial Int.
2018;22(3):369-376.

8. Davenport A. Can advances in hemodialysis machine technol-
ogy prevent intradialytic hypotension? Semin Dial. 2009;22(3):
231-236.

9. Umeukeje E, Mixon A, Cavanaugh K. Phosphate-control
adherence in hemodialysis patients: current perspectives. Pa-
tient Prefer Adherence. 2018;12:1175-1191.

10. Coluzzi F. Assessing and treating chronic pain in patients
with end-stage renal disease. Drugs. 2018;78(14):1459-
1479.

11. Rosendal M, Jarbøl DE, Pedersen AF, Andersen RS. Multiple
perspectives on symptom interpretation in primary care
research. BMC Fam Pract. 2013;14(1):167.
Kidney Med Vol 2 | Iss 2 | March/April 2020

mailto:kerri.cavanaugh@vumc.org
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.xkme.2020.02.001
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref1
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref1
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref1
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref1
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref2
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref2
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref2
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref2
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref3
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref3
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref3
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref3
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref3
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref4
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref4
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref4
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref5
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref5
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref5
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref5
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref5
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref6
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref6
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref6
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref7
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref7
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref7
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref7
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref8
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref8
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref8
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref9
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref9
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref9
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref10
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref10
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref10
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref11
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref11
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref11


Editorial
12. Rayner HC, Zepel L, Fuller DS, et al. Recovery time, quality of
life, and mortality in hemodialysis patients: the Dialysis Out-
comes and Practice Patterns Study (DOPPS). Am J Kidney
Dis. 2014;64(1):86-94.

13. Rennemark M, Hagberg B. What makes old people perceive
symptoms of illness? The impact of psychological and social
factors. Aging Ment Health. 1999;3(1):79-87.

14. Brown EA, Bekker HL, Davison SN, Koffman J, Schell JO.
Supportive care: communication strategies to improve cultural
Kidney Med Vol 2 | Iss 2 | March/April 2020
competence in shared decision making. Clin J Am Soc
Nephrol. 2016;11(10):1902-1908.

15. Institute of Medicine. Crossing the Quality Chasm: A New
Health System for the 21st Century. Washington, DC: National
Academies Press; 2001.

16. Nair D, Wilson FP. Patient-reported outcome measures for
adults with kidney disease: current measures, ongoing initia-
tives, and future opportunities for incorporation into patient-
centered kidney care. Am J Kidney Dis. 2019;74(6):791-802.
101

http://refhub.elsevier.com/S2590-0595(20)30039-X/sref12
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref12
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref12
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref12
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref13
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref13
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref13
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref14
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref14
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref14
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref14
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref15
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref15
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref15
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref16
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref16
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref16
http://refhub.elsevier.com/S2590-0595(20)30039-X/sref16

	Intradialytic Symptoms and Recovery Time: Thinking ‘Outside the Box’ to Improve Patients’ Dialysis Experience
	References


