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Abstract

This qualitative study describes the temporal patterns of fatigue found as part of a larger study
designed to elicit a description of the experience and self-management of fatigue for patients on
hemodialysis. Two patterns of fatigue were identified. The first pattern, continuous fatigue, was
characterized by participants who experienced fatigue at all times, which was their normal,
baseline feeling. Within this group, two subgroups were identified. The second pattern of fatigue,
post-dialysis fatigue only, was characterized by participants who experienced fatigue only after
their hemodialysis session. This study is unique because it expands our knowledge about
hemodialysis and fatigue by describing the patterns that fatigue follows over time from one
hemodialysis session to the next. Insight into these phenomena could help ameliorate fatigue and
allow nurses to tailor interventions for patients on hemodialysis.

Keywords
Hemodialysis; fatigue; temporal pattern

Fatigue is identified by patients on hemodialysis as a symptom they experience and with
which they frequently struggle (Jablonski, 2007; Weisbord et al., 2005). Patients on
hemodialysis around the world are impacted by its effects. Research indicates that patients
on hemodialysis in Europe, Asia, and the Middle East felt the most fatigue immediately after
hemodialysis, were not able to carry out daily activities, and experienced role limitations and
a decrease in strength and physical ability due to their fatigue (Heiwe, Clyne, & Dahlgren,
2003; Kazemi, Nasrabadi, Hasanpour, Hassankhani, & Mills, 2011; Lee, Lin, Chaboyer,
Chiang, & Hung, 2007). Further, they had trouble remembering and concentrating due to
fatigue (Heiwe et al., 2003; Lee et al., 2007). Patients on hemodialysis in the United States
described a similar physical and mental fatigue that affected their ability to carry out daily
activities, remember, and concentrate, and they experienced their worst fatigue after their
hemodialysis session (Horigan, Schneider, Docherty & Barroso, 2013). Clearly, fatigue
affects the lives of patients on hemodialysis worldwide.

Of particular interest with regard to the experience of fatigue are the temporal patterns of the
symptom, times when it is the most and least severe, and its duration and frequency. There
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has been little work in the area of identifying temporal patterns of fatigue in patients on
hemodialysis. Post-dialysis fatigue is identified in the literature, but it is not adequately
defined. What is known comes from the early work of Sklar and colleagues (Sklar,
Riesenber, Silber, Ahmed, & Ali, 1996; Sklar et al, 1999). Post-dialysis fatigue is a frequent
complaint of patients on hemodialysis, it occurs after dialysis sessions, and those who
experience it require more sleep immediately after dialysis (Sklar et al., 1996). Patients who
experience post-dialysis fatigue require almost five hours of sleep to recover after their
sessions and had more depression, insomnia, and body aches than those who did not
experience post-dialysis fatigue (Sklar et al., 1996). Further, patients with post-dialysis
fatigue experienced limitations in their functional independence and participation in social
activities on the day of dialysis (Rocco, Mercieri, & Yavuzer, 2006). Post-dialysis fatigue is
debilitating on dialysis session days for those who experience it, but elucidating a definition
of post-dialysis fatigue is complicated because there has been no further work done to
specify the characteristics of the phenomenon. Limited research indicates there is no
definitive cause of post-dialysis fatigue, but the lack of work in this area makes it difficult to
draw conclusions.

The causes of post-dialysis fatigue largely remain a mystery. Post-dialysis fatigue is not
predicted by clinical measures, such as nutritional status, lab results, the adequacy of
dialysis, or activity level (Leinau, Murphy, Bradley, & Fried, 2009; Liu, 2006; Morsch,
Goncalves, & Barros, 2006; Sklar et al.,1996). Research suggests that it may be part of a
symptom complex or syndrome that includes symptoms of nausea, muscle cramps, and
headache that may be due to the fluid shifts that occur during hemodialysis (Sklar et al.,
1999). Further, post-dialysis fatigue seems to be ameliorated by rest and sleep (Sklar et al.,
1996). While this information is important, it is the only research of its kind, and without
additional research, it cannot be taken as proof that post-dialysis fatigue is part of a symptom
complex or that it is not correlated with clinical measures. Further work in this area is
warranted to help remedy these gaps in knowledge.

Two dialysis-related variables have been studied in relation to post-dialysis fatigue; however,
these studies are few in number. Singh et al. (2003) studied post-dialysis fatigue in relation
to dialysis membrane composition and cytokine production. They found that cytokine levels
increased significantly with both types of dialyzer membranes but that levels of post dialysis
fatigue did not vary between dialyzer membranes (Singh et al., 2003). Azar (2009) studied
the effect of cooling the dialysate temperature on levels of post-dialysis fatigue and found
that levels and the length of time post-dialysis fatigue lasted improved significantly when the
dialysate was cooled. These studies point to areas that are in need of further research.

Post-dialysis fatigue has also been studied in relation to muscle function and exercise, but
again, these studies are limited, and conceptually, the definition of post-dialysis fatigue is
not well-delineated in this research. Delgado and Johansen (2012) studied barriers to
exercise in patients on hemodialysis. They found that the most commonly reported barrier to
exercise was fatigue, but it was not associated with decreased activity levels (Delgado &
Johansen, 2012). In their abstract, the authors note that “post-dialysis fatigue was not
associated with differences in activity level in multivariate analysis” (Delgado & Johansen,
2012, p. 1152). Yet in the body of the article, post-dialysis fatigue is not mentioned again;
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rather, the authors refer to fatigue. It seems, but is not clear, that the terms fatigue and post-
dialysis fatigue were used interchangeably.

Lockhart et al. (2010) studied the effect of several mobility measures and post-dialysis
fatigue on the incidence of falls in elderly patients on hemodialysis and found that post-
dialysis fatigue increased susceptibility to falls when elderly patients returned home from
hemodialysis. It is not clear what these authors used as their operational definition of post-
dialysis fatigue because they reported measures of strength, post-uro locomotion tests,
dynamic stability, and get up and go times. It is possible they used strength as a proxy for
post-dialysis fatigue or a combination of all measures as an overall measure for post-dialysis
fatigue. The lack of a clear conceptualization of fatigue in this work makes it difficult to
make assumptions about the effect of post-dialysis fatigue on these variables and points to
the need for a clear definition of post-dialysis fatigue.

Post-dialysis fatigue may be conceptually similar to the continuous fatigue that patients on
hemodialysis experience, but it differs in severity and timing. It is important to clarify if and
how post-dialysis fatigue differs from the continuous fatigue patients on hemodialysis
experience to intervene effectively. Further, predictors may be responsible for phenomena
amenable to intervention. Whether the phenomenon of post-dialysis fatigue progresses to a
continuous state is unknown, and if so, at what point, to whom does this occur, and what
factors may be associated with this change? Insight into these phenomena will expand our
knowledge base, and identify areas for further research and ways to tailor interventions for
fatigue as experienced by patients on hemodialysis. Therefore, the purpose of this article is
to describe the temporal patterns of fatigue over a 36-hour period, from one hemodialysis
session to the next.

Methods

Design

This study is part of a larger study that was designed to investigate the experience and self-
management of fatigue in patients on hemodialysis. Details about these findings have been
reported previously (Horigan et al., 2013). The present results expand these findings by
describing the temporal patterns of fatigue for patients on hemodialysis over a 36-hour
period, from one hemodialysis session to the evening before the next session. The study
setting and sample, procedures, data collection, and data analysis have been reported in
detail (Horigan et al., 2013). Therefore, only abbreviated descriptions or aspects of the study
method unique to the description of the temporal patterns of fatigue will be discussed here.

A qualitative descriptive design (Neergaard, Olesen, Andersen & Sondergaard, 2009;
Sandelowski, 2000) was used to investigate the temporal patterns of fatigue for patients on
hemodialysis. This included in-depth interviews followed by the completion of a 36-hour
fatigue diary. Follow-up interviews were conducted to clarify information gleaned from the
initial interviews and fatigue diaries, and to conduct member checks.
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Setting and Sample

Participants were recruited from a local hemodialysis center in a rural area in the Mid-
Atlantic region. Interviews with participants took place wherever participants felt it was
most convenient for them, most often in their homes on days when they did not have
hemodialysis (7= 13). At times, it was more convenient for participants to be interviewed
before their hemodialysis sessions. These interviews were conducted at the hemodialysis
center in a private conference room. No interviews were conducted during hemodialysis
sessions. Data from all 14 participants were used to investigate the temporal patterns of
fatigue in this population.

Procedures

After Institutional Review Board approval was obtained, an employee from the hemodialysis
center approached patients, gave a very brief description of the study, and asked if they
would be interested in speaking with the first author (Horigan) about it. If patients were
willing, the first author then spoke with them about what the study would entail. If patients
agreed and met inclusion and exclusion criteria, the first author made an appointment to
come to the place most convenient for the patient to review the consent form, obtain their
informed consent, collect demographic data, and conduct the first interview.

Instruments—~Participants were asked to fill out a 36-hour fatigue diary during the
week. There were four entry points for each day contained in the diary: morning, afternoon,
evening, and night. When instructions on how to complete the diary were reviewed with
participants, the above timeframes were discussed. While the time for recording data in the
fatigue diary was not prescriptive, in general, it was suggested that participants record the
morning data around the time they ate breakfast, the afternoon data around the time they at
lunch, the evening data around supper, and nighttime data near the time they went to bed. In
the morning entry point, participants were asked to rate their sleep quality from the night
before as poor, fair, good, or excellent. They were asked to record what time they went to
bed the night before and what time they got up on the current day. They were also asked to
note if they were awake at any point during the night, and if so, for how long. All diary entry
points had a visual analogue scale on which participants were asked to mark their level of
fatigue at that time with “0” indicating no fatigue and “10” indicating extreme fatigue; to list
any activities they were able to participate in and any they had to change due to their fatigue;
to note anything they did to manage their fatigue at that point and if it made their fatigue
better; if they were feeling well, what were they able to do that they were not usually able to
do when they were fatigued; and what they thought caused their fatigue or lack of fatigue.
The afternoon (between lunch and dinner), evening, and night entry points also asked that
participants compare their fatigue to the previous entry and note any changes in fatigue level
and why they thought their fatigue had changed. See Figure 1 for a sample diary page.

Data collection—Individual, semi-structured interviews were conducted by the first
author. These interviews are an appropriate data collection method when the researcher
knows enough about the phenomenon to devise questions prior to the interview but not
enough to anticipate subject’s answers (Richards, 2006). Further, because hemodialysis
schedules are fairly complicated, requiring patients to attend sessions for three to four hours,
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three times weekly, individual interviews were the most pragmatic method of data collection
for this study. Field notes were written immediately after each interview by the first author
to capture the natural environment of the subject and to use in validation of the interview
data.

When the interview was completed, participants were given a fatigue diary to complete.
Symptom diaries are useful because they provide convergent evidence and the unique
viewpoint of the participant (Broom & Tovey, 2008; Furness & Garrud, 2010). They have
been used successfully in patients on hemodialysis in previous studies (Yngman-Uhlin &
Edell-Gustafsson, 2006). Instructions on how to complete the diary were reviewed and any
questions answered. Participants were asked to start the diary entry on the morning of a
hemodialysis day and end 36 hours later, the evening of the following non-hemodialysis day.
This could be started at any time during the week, as long as it was started on the morning of
a day when the participant had hemodialysis. This allowed the capture of the phenomenon of
fatigue as it changed over 36 hours, from one dialysis session to evening before the next
hemodialysis session.

A second meeting was scheduled with each participant after the first interview, and the
diaries were analyzed so participants could clarify or elaborate on their responses from
either the first interview or the diary. At this second meeting, member checks were
conducted (Cho & Trent, 2006; Milne & Oberle, 2005; Steinhauser & Barroso, 2009).
Participants confirmed that the analyses of the first interviews and diaries were on target
during the second interview. Any inconsistencies bet ween data from the diary and data from
the first interview were clarified at this time. These checks helped make sure an accurate
picture of participants’ fatigue as they experienced it was presented.

Data analysis—All taperecorded interviews were transcribed verbatim and proofread
for accuracy. Rigor was ensured in several ways in this study (Milne & Oberle, 2005;
Steinhauser & Barroso, 2009; Tuckett, 2005). Details on the data analysis have ben
published previously (Horigan et al., 2013). The first author (Horigan) performed all of the
data analysis, and the second author (Barroso) reviewed codes and coded approximately
80% of the transcripts, as well as reviewed themes found in the data.

Qualitative content analysis, in particular manifest and latent content analysis, was used to
analyze all transcribed interviews (Graneheim & Lundman, 2004; Hseih & Shannon, 2005).
Content analysis refers to the interpretation of text data and is appropriate when the aim of
the research is to describe a phenomenon or experience. Data become the source of codes
and categories developed. Therefore, the knowledge gained from this type of analysis is
grounded in the data (Hseih & Shannon, 2005). Diaries were analyzed first as a separate
source of data, and patterns within the data in the diaries were identified. Specifically,
question-by-question analysis was done within each participant, comparing results across
Day 1 and Day 2. Then, question-by-question analysis was done across subjects by day. This
allowed for the identification of patterns within and across subjects. The diaries were then
analyzed in conjunction with the initial interview and any new or clarified data from the
second interview, looking for patterns across these data sources and among all sources
across subjects (Ong & Jinks, 2006).
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Results from the visual analogue scale were graphed to provide a visual perspective of the
severity of fatigue over the 36-hour period. The following is an example of how a typical 36-
hour diary was analyzed. When a 36-hour diary was received from a subject, the first author
reviewed it to gain a sense of patterns that exist in fatigue occurrence, severity, and what was
done to manage fatigue daily. Usually, participants rated their fatigue on a hemodialysis day
prior to hemodialysis as minor to moderate in severity. After hemodialysis, fatigue was
severe, with self-management consisting of sleeping or resting. The next day, participants
often noted their fatigue was better and less severe, and they had to do little to manage it.
Next, the first author compared diary data to that of the first interview to determine if the
diary data supported data from the interview. It was expected that participants would state
during their interview that their fatigue was the worst after hemodialysis requiring them to
rest. If there were inconsistencies between the interview data and diary data, these were
addressed in the second interview with the subject. New or clarified data were then analyzed
in conjunction with the diary. The pattern of fatigue established in the data over 36 hours
was then compared among participants to determine if there was an overall pattern in the
diary data (Broom & Tovey, 2008; Ong & Jinks, 2006).

This section will begin with a description of the two types of fatigue experienced by patients
on hemodialysis. Following this, a comparison of the two fatigue experiences will be
presented. Demographic characteristics of the sample are presented in Table 1. Of those who
were approached to participate in this study, only two stated they did not have fatigue and
were therefore not included in this work.

Patients with Continuous Fatigue

A larger group of patients (7= 9) described a continuous fatigue that is their usual, baseline
energy/fatigue level. In general, the majority of participants in this group had been on
hemodialysis more than four years and reported two or more co-morbidities when asked
about their health problems. They had a dramatic increase in their fatigue level directly after
hemodialysis from which they recovered slowly, over several hours, with recovery often
extending into the evening or the next day. Fatigue for participants with continuous fatigue
was never-ending, and just as they started to feel better, they had to go back to hemodialysis.
One participant said: “I just start to get over that real tiredness, but then you turn around and
start all over.”

Within this group, there were two sub-groups of patients. The first subgroup of patients (n=
3) had a spike in their baseline fatigue that occurred directly after hemodialysis. In this
group, the severity of fatigue was greater than 5 (0 to 10 scale) for two of the three
participants and spiked to 8 to 10 during their time of the most severe fatigue. These patients
required sleep and/or rest after their hemodialysis session, and after resting for several hours,
they returned to their baseline level of fatigue.

One 68-year-old retired man on hemodialysis for eight years who lives at home with his
wife, a cancer patient, stated: “That’s what | mean, | have to sit down for two hours, | go to
sleep, then | wake up, and I’m not going to say normal, but I’'m better.”
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Another participant, a 74-year-old man on hemodialysis for three years, who lived
independently with his wife after retiring as the manager of the department of public works,
stated: “I get so tired, especially right after dialysis, | usually sleep till, if I lay down at
12:30, | sleep till about 3 o’clock.” When asked if he felt better when he woke up, he
replied, “Yeah.”

Figure 2 depicts a graph of data from fatigue diaries that participants completed as part of
the study. This graph demonstrates how from one hemodialysis day to the next, fatigue
spikes after hemodialysis, and recovery occurs several hours after the hemodialysis session,
returning participants to their baseline fatigue level. All three participants who described this
pattern are depicted in this graph.

The second sub-group (7= 6) also experienced an acute, extreme fatigue after hemodialysis,
but this fatigue plateaued after hemodialysis and took most, if not all, of the rest of the day
to return to baseline. Half of these patients reported five to six co-morbidities, and 4 of 6 of
these participants reported fatigue that plateaued anywhere from 7 to 10 in severity on a 0 to
10 scale and lasted for at least two time points at that intense level. These patients would
often come home from hemodialysis, go to bed, rest or sleep for several hours, then get up
for a short amount of time and return to bed in the early evening, only to return to their
baseline fatigue the next morning. The following demonstrates the difference between the
two groups. One participant, who was 70 years old and who used to work as a dietary
assistant and cook, lived with her adult daughter and had been on hemodialysis for ten years.
She stated that she naps when she comes home from hemodialysis. When asked if she felt
better, she said: “For a little while...and then I have to go back; once I go to bed, have a
good night’s rest, then | can get up the next day and do whatever.”

Another participant, a 56-year-old woman who previously worked as a store clerk and lived
with her husband and multiple pets in a small apartment said:

Sometimes it [fatigue] continues on into the evening... | had taken my nap; | went
out front to sit down [to watch a parade]... | just couldn’t even stay out there; |
went to bed, and | stayed in bed till the next morning. | missed the parade and
everything.

Figure 3 demonstrates how those in the second sub-group (/7= 6) with continuous fatigue
have a prolonged recovery, often lasting into the evening or next day. Participants with
continuous fatigue attempted to manage their fatigue, but the efficacy of these management
techniques was inconsistent. Participants always found it necessary to lie down and rest
immediately after their hemodialysis sessions. One man said:

I don’t know, | get so tired, especially right after dialysis. Seems like as soon as
they unhook, you could lay there and go to sleep, but then starting in the car, you
start getting sleepy, and by the time | get home, | lay down and go to sleep.

Participants with continuous fatigue learned to adjust their routines and activities to
accommodate their level of fatigue, often scheduling any necessary activities on non-dialysis
days. One participant, a 45-year-old single parent and attorney, who had retired due to end
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stage renal disease (ESRD) and hemodialysis, stated: “I consider my dialysis days [to be]
days where | get nothing done except for dialysis. They’re write-off days.”

Another participant, a 27-year-old woman trying to earn a college degree stated:

My school schedule, | made it for Tuesday and Thursday, and next semester, | will
have a Wednesday class, but it’s in the evenings; that way, 1’1l have time to get
home and rest myself and then go to school.

Patients with Post-Dialysis Fatigue Only

Five participants experienced post-dialysis fatigue only. Of these, none reported a fatigue
severity of over 6 (0 to 10 scale) after hemodialysis. All in the post-dialysis fatigue-only
group stated they came home from hemodialysis and needed to rest or sleep for several
hours before they felt well enough to get up and carry on with any activity. They reported
sleeping two to three hours after hemodialysis to recover from fatigue. These patients were
able to push through the fatigue after hemodialysis if necessary, although this was not their
preference. They found if they pushed through the fatigue, by the end of the day, they were
completely worn out and usually retired early for the evening. Further, they did not feel
fatigued on days that they did not have hemodialysis. In general, this group had been on
hemodialysis for less than five years, and each reported only one co-morbidity when asked
about other health problems.

One participant, a 59-year-old man with post-dialysis fatigue only who lived with his wife,
received disability from his job as a dock worker, and continued to work part-time. He
stated: “On the days I go to dialysis I’ll come home and I’ll sleep for two hours and then I
get up...as long as | can lay down for a couple of hours, | don’t have no fatigue.”

Another participant, an 87-year-old retired professor who lived with his wife in an assisted
living community, talked about when he got home from hemodialysis. He said: “I always sit
down and usually like to have a cup of tea or something. It [the fatigue] just comes over you.
I am usually doing ok by supper time.”

Another participant, a 52-year-old woman with grown children, who lived with her husband
and continued to work part time in a doctor’s office, explained how she felt worn out
immediately after hemodialysis. She said:

After | get off dialysis, I’m just so weak | don’t want to drive until I’m ready to...
there’s been several occasions that he’s [husband] had to come and pick me up
because I couldn’t drive, and later on that evening, we’d come back and get my car.

Figure 4 demonstrates how patients with post-dialysis fatigue only (r7=5) change from the
day of a hemodialysis session to the next. Participants with post-dialysis fatigue only
described an acute fatigue that occurred after their hemodialysis sessions only and was
relieved by two to three hours of sleep or rest. While they experienced consequences of
fatigue, these occurred only on hemodialysis days and were not as severe in nature as the
consequences for those with continuous fatigue. They discussed that they lost time to their
dialysis sessions and hemodialysis-related procedures. One 58-year-old man who received
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disability from his job as a dockworker but continued to work part-time at home doing
clerical work said:

| find that it aggravates me to have to go to dialysis because it kills four hours of
my time that | can’t do anything... I’m stuck over there with needles in my arm...
you got another two hours you have to rest so there’s six hours. So there’s half a
day gone.

They also noted their fatigue could be insidious at times, causing them to sleep unexpectedly
and wake wondering what had happened and how much time had passed. One participant, an
87-year-old retired professor who lived in an upscale assisted living facility with his wife,
talked about dozing off during his hemodialysis session:

It just sort of comes over you. Sitting here, and | don’t even know when it is going
to happen... I usually take something to read, but sometimes, | am sitting there,
people watching, and | fall off to sleep. They come to check on something, and they
wake me up... | did not even know | had fallen asleep. You just sort of feel like you
lost time; you missed out.

Patients in this group did not have the same difficulty participating in activities as those with
continuous fatigue experienced. Patients with post-dialysis fatigue only had trouble with
activities on hemodialysis days. They scheduled work and exercise on non-hemodialysis
days and that they reported doing either of these activities at all is different from those with
continuous fatigue. One participant who continued to work part-time stated:

I go to work, | get up at 5:00 in the morning, | go to work, and | work from 8:00
until 5:00 or 5:30 those two days [nondialysis days]. | come home, | cook supper, |
clean up the kitchen. I have no problem.

Participants with post-dialysis fatigue only also saw themselves as healthier and more
fortunate than those with continuous fatigue. They observed on their own that there seemed
to be people who suffered more from fatigue than they did and who were more limited in
what they could do because of their fatigue. A 52-year-old woman who worked part-time
added: “I’m okay, just like a normal day, | don’t have any problems. People tell me they
don’t think there’s anything wrong with me,” Another participant, when talking about
napping after hemodialysis, stated: “Yes, just a little nap. Some of them say they have to go
to bed as soon as they get home.”

Discussion

The findings reported here are a portion of results gleaned from a larger study designed to
investigate the experience and self-management of fatigue in patients on hemodialysis
(Horigan et al., 2013). These results describe the temporal patterns of fatigue for patients on
hemodialysis over a 36-hour period from one dialysis session to the following day. This
work extends knowledge in the study of fatigue in patients on hemodialysis because it is the
first to report findings of this kind. Limited information exists on how fatigue changes over
time for patients on hemodialysis from one hemodialysis session to the next. It has been
noted that patients on hemodialysis often experience a lasting fatigue that does not relent
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(Sklar et al., 1996), yet the relationship, if any, between this lasting fatigue and post-dialysis
fatigue remains unknown.

Foundational work on post-dialysis fatigue was done by Sklar et al. (1996) and essentially
explained the phenomenon of post-dialysis fatigue. The current study is unique because it
further expands our knowledge about post-dialysis fatigue and continuous fatigue by
describing the patterns that fatigue follows over time from one hemodialysis session
throughout the next day. One group of patients in this study experienced post-dialysis fatigue
only, an acute fatigue that occurred after their hemodialysis session and required several
hours of sleep or rest to recover. After resting, they transitioned back to their normal energy
level and were able to participate in daily activities. The other group of patients in this study
experienced continuous fatigue, a fatigue that was always present and that worsened
considerably after their hemodialysis session. All patients who experienced continuous
fatigue required sleep or rest for several hours after their hemodialysis session. After resting
or sleeping for several hours, some of these participants returned to their baseline level of
fatigue, while others had a prolonged recovery that lasted late into the evening or into the
next day.

In their work, Sklar et al. (1996) studied patients with and without post-dialysis fatigue and
noted they did not address the common complaint of continuous fatigue in the study. They
do not report any findings regarding continuous fatigue, which leaves questions regarding
how many of their participants had underlying continuous fatigue and how this is related to
post-dialysis fatigue. Findings from the current study are significant because they are the
first to describe the two patterns of fatigue that patients on hemodialysis experience. While
the findings do not clarify the relationship between post-dialysis fatigue and continuous
fatigue, they offer a basis for future research. Further work focused on tracking patients with
post-dialysis fatigue only over time would help establish whether or not this type of fatigue
is stable or if it transitions to continuous fatigue.

It has been established that patients on hemodialysis experience fatigue that can be intense
and impacts their quality of life. Karakan, Sezer, and Ozdemir (2011) found that 83.8% of
their patients reported moderate to severe fatigue intensity, as measured with the Piper
Fatigue Scale. Similarly, Bonner, Wellard, and Caltabiano (2007) found that patients on
hemodialysis had high scores on the Fatigue Severity Scale, indicating a more severe level of
fatigue. The current study expands these findings by measuring fatigue intensity over time
and relating fatigue severity to the timing of hemodialysis sessions. Participants with post-
dialysis fatigue only had less severe fatigue than those who experienced continuous fatigue.
The severity of fatigue for patients with post-dialysis fatigue only did not reach higher than 6
on a 0 to 10 scale. However, those with continuous fatigue experienced fatigue severity 6 or
more on a 0 to 10 scale often for extended periods of time. These findings are important to
consider because future research could investigate the possible etiology of fatigue intensity
and recovery time.

Past research in this area of inquiry identified post-dialysis fatigue as an often debilitating
and incapacitating symptom, requiring several hours of sleep or rest to recover (Sklar et al.,
1996). Similar to the findings of Sklar et al. (1996), this study found that patients on
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hemodialysis had a considerable increase in their fatigue after their hemodialysis sessions.
However, contrary to their findings, participants in this study who experienced post-dialysis
fatigue only did not require five hours of sleep to recover. Most participants in this group
reported needing two to three hours of sleep after hemodialysis. Further, patients with post-
dialysis fatigue only perceived that there were patients who seemed to feel worse than they
did after hemodialysis. They thought of themselves and their lives as less impacted by
fatigue than those they identified as feeling worse. They felt they were healthier because
their fatigue did not last as long as some patients.

Similar to Rocco and colleagues (2006), the current research found that patients who
experienced post-dialysis fatigue only describe functional limitations and decreased
socialization on dialysis days only. They pointed out that they saved their activities for non-
hemodialysis days when they feel good. This work extends these findings by comparing
those with post-dialysis fatigue only to those with continuous fatigue, a condition where
patients have an underlying level of fatigue at all times that is acutely exacerbated after their
hemodialysis sessions, requiring varying amounts of time and sleep and rest for recovery.
Those with post-dialysis fatigue only do not experience the severity of limitations in their
socialization and activities that those with continuous fatigue experience. In fact, those with
post-dialysis fatigue only are able to work and exercise on their non-hemodialysis days.

Limitations

There are limitations to this work. First, the study was conducted at a rural hemodialysis
clinic in a Mid-Atlantic state in the South. This work may not have captured the struggles of
post-dialysis fatigue for those who live in an urban setting. However, as is the case, this work
provides a view of patients on hemodialysis who live in a rural area s in the U.S. that has not
been presented in the literature. Another limitation is the way in which fatigue was
operationally defined for inclusion in this study. By including patients who described a
sensation of needing rest, it is possible that other aspects of fatigue were missed, such as
cognitive fatigue. However, this did not seem to be the case because many participants
reported other aspects of their fatigue (Horigan et al., 2013). The only participants who were
excluded were those who reported they did not experience fatigue, and therefore, would not
have provided information regarding the phenomenon. Fatigue itself may have played a role
in limiting our work, though this was not found to be the case in this study. Participants were
informed before the interview that if they felt too tired to continue at any time, the interview
could be stopped. Further, the first author closely watched for signs of fatigue during the
interview. At no time during our data collection were interviews stopped and rescheduled
due to fatigue.

Implications for Research

Our research identified two groups of patients: those who experience post-dialysis fatigue
only and those who have continuous fatigue. The identification of different patterns of
fatigue has helped elucidate differences in the experience of fatigue, which need further
research. Of particular interest is whether there are physiologic or clinical differences in
patients who experience these patterns of fatigue. Additional research studies that employ a
longitudinal design are warranted to help verify these patterns of fatigue and may point to
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additional patterns or clarify existing patterns. Further, studies of sleep and activity as they
relate to fatigue patterns would be of value and provide areas of possible intervention.

Implications for Practice

Findings from this study may be helpful to nephrology nurses as they care for patients on
hemodialysis. The knowledge that patients on hemodialysis do not experience fatigue in
identical patterns has implications for nursing care and patient education. An in-depth
nursing assessment of fatigue for patients on hemodialysis that includes severity and timing
is essential to help improve patients’ quality of life. Helping patients identify a pattern in
their fatigue experience may help them in scheduling activities and time with family and
regulating sleep schedules. Further, continued assessment of fatigue will help identify
changes in patterns and severity of fatigue for patients on hemodialysis that may require
adjustment in their daily activities. Educating patients who are new to hemodialysis about
fatigue will be helpful as they navigate the changes that kidney failure and dialysis schedules
have on their lives. Explaining that they will likely need to rest after dialysis will help them
anticipate and plan for this. Nurses are in a key position to help patients track their fatigue
and suggest lifestyle changes and resources that will help patients ameliorate their fatigue as
much as possible.

Conclusion

Fatigue is one of the most commonly occurring symptoms for patients on hemodialysis.
Worldwide, patients report both physical and mental fatigue that impacts their daily lives and
activities. However, there has been little investigation regarding the temporal pattern of
fatigue for patients on hemaodialysis. The research reported here, the first to illustrate
temporal patterns of fatigue from one dialysis session throughout the next day, suggests
there are two major patterns of fatigue: post-dialysis fatigue only and continuous fatigue.
The identification of these patterns is important, particularly as a beginning point for future
research to expand upon and further describe the temporal patterns of fatigue to ultimately
improve the quality of life for patients on hemodialysis.
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Morning
Please mark an “X” on the line where it best describes your fatigue

0 S 10
No fatigue Moderate fatigue Extreme fatigue

Activities this morning (please list)

How well did you sleep last night? Please circle one: Poor Fair Good Excellent
What time did you go to bed last night?
What time did you get out of bed this morning?

Were you awake for any amount of time during the night? Yes No

If yes, how long were you awake?

Were you able to participate in activities this morning? Yes No Please describe any
activities you had to change due to your fatigue.

Did you do anything to manage your fatigue (for example, nap, shorten your activi-
ties, sit and rest)? Please note what you did to make your fatigue better. Did it make
your fatigue better?

If you were feeling well, what were you able to do this morning that you can’t do
when you are fatigued?

What do you think caused your fatigue OR lack of fatigue this morning?

Figure 1. Sample Diary
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Fatigue Level
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Figure 2. Continuous Fatigue with a Spike after Dialysis
Note: This figure illustrates how participants have a continuous level of fatigue that spikes

after dialysis and returns back to their baseline several hours after their dialysis session.
Participant A had dialysis in the afternoon with a spike in fatigue in the evening. Participants
B and C had dialysis in the morning with a spike in fatigue in the afternoon.
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Fatigue Level
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Figure 3. Continuous Fatigue with a Plateau after Dialysis
Note: This figure illustrates that those with continuous fatigue have a prolonged recovery

that lasts until the next day. For participants D and E, dialysis was completed in the
afternoon. For participants F, G, H and I, dialysis was in the morning.
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Fatigue Level
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Figure 4. Fatigue L evels over 36 Hoursin Patients with Post-Dialysis Fatigue Only
Note: This figure illustrates that patients with post-dialysis fatigue only have very low levels

of fatigue that become acutely worse after dialysis and they recover from this by nighttime.
Participants J and N completed dialysis in the late morning. Participants K, L, and M
completed dialysis in the mid to late afternoon.
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Table 1

Demographic Characteristics (n = 14)

Number of
Demogr aphic Measure Participants
Gender Male 7
Female 7
Race Caucasian 12
African American 2
Age range Less than 50 2
50 to 59 3
60 to 69 4
70to 79 3
80 to 89 2
Number of years | Less than 1 year 1
on hemodialysis
1to 3 years 7
4t06 2
7t09 2
10to 12 2
Socioeconomic Receive disability 8
status
Average monthly income $1442
Range of monthly income $582 to $3772
Education College graduates 2
High school graduates
Did not complete high school 3
Family Children in the home 3
Patient is primary caregiver for another 4
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