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Abstract
Objective—To describe the perspectives and experiences of chronic hemodialysis (CHD)
patients regarding self-care and adherence to fluid restrictions.

Design—Semi-structured focus groups.

Setting—Two outpatient hemodialysis centers.

Participants—19 patients on chronic hemodialysis.

Intervention—Patients were asked a series of open-ended questions to encourage discussion
about the management of fluid restriction within the broad categories of general knowledge,
knowledge sources or barriers, beliefs and attitudes, self-efficacy, emotion, and self-care skills.

Main outcome measure—We analyzed session transcripts using the theoretical framework of
content analysis to identify themes generated by the patients.

Results—Patients discussed both facilitators and barriers to fluid restriction which we
categorized into 6 themes: knowledge, self-assessment, psychological factors, social, physical, and
environmental. Psychological factors were the most common barriers to fluid restriction
adherence, predominantly involving lack of motivation. Knowledge was the most discussed
facilitator with accurate self-assessment, positive psychological factors, and supportive social
contacts also playing a role. Dialysis providers were most commonly described as the source of
dialysis information (54%), but learning through personal experience was also frequently noted
(28%).

Conclusion—Interventions to improve fluid restriction adherence of chronic hemodialysis
patients should target motivational issues, assess and improve patient knowledge, augment social
support, and facilitate accurate self-assessment of fluid status.
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Introduction
Chronic hemodialysis (CHD) requires significant patient involvement in a complex and
demanding medical regimen. Self-care behavior includes adherence to prescribed
medications, caring for vascular access, and importantly, the daily management of dietary
and fluid intake. Recommendations include selecting food items low in sodium, potassium
and phosphorus, maintaining adequate protein intake, and limiting net daily fluid gain to no
more than 1 to 2 liters. Studies suggest that many CHD patients do not successfully execute
these self-care behaviors.1, 2 Of these factors, nonadherence to fluid intake is among the
most common.3

In chronic hemodialysis, a patient’s fluid status is reflected by their interdialytic weight gain
(IDWG). In the United States, 10–20% of CHD patients routinely experience high IDWG,
often defined as ≥ 5.7% of a patient’s estimated dry weight.2, 4 High IDWG has been
associated with complications such as hypertension, congestive heart failure, and even
death.1, 2, 5, 6 Additionally, removal of this excess fluid during traditional hemodialysis is
difficult and may result in hypotensive episodes and patient symptoms such as muscle
cramps, nausea, and headache.

Programs to improve adherence with fluid restriction in CHD patients, incorporating a
variety of psychological methods to change behavior as well as educational components to
improve knowledge, have demonstrated mixed results.7 These programs were developed
using the principles of health behavior theories, published literature, expert opinion, and
occasionally surveys of dialysis patients. Few describe a priori attainment and use of patient
perspectives to guide interventions, a method widely used in other chronic diseases such as
diabetes and cardiovascular disease.8–10 By soliciting patient perspectives on self-
management of fluid restriction, we hope future interventions can be tailored and sensitive
to the needs and culture of the chronic hemodialysis population.

Although individual patient-provider encounters are fundamental to dialysis care, engaging
groups of patients in a discussion can yield important insights that may not be accessible
without this peer interaction. Focus groups are widely used and well suited to explore
patients’ experiences with disease and therapies.11 The objective of this study was to use
focus group methods to describe chronic hemodialysis patients’ experiences with fluid
management in order to identify specific content areas or strategies to guide the
development of patient-centered, effective, and adaptable fluid adherence interventions.

Methods
Data Collection

We conducted a total of five focus groups with chronic hemodialysis patients from February
through April 2008. Each focus group involved 3 to 5 participants who were recruited by
convenience sampling from two hemodialysis facilities. These facilities care for a
population that is 51% female, 69% African American, and a mean (standard deviation) age
of 54 (16) years. Patients were eligible to participate if they spoke English, were at least 18
years-old, and were able to give informed consent. Focus groups met in a conference room
adjacent to the hemodialysis unit for patient convenience and, to encourage openness, no
nonparticipants or members of the healthcare team were present. Patients were given a
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demographic survey to complete prior to the start of the session. This included a single-item
assessment of self-rated health as poor, fair, good, very good, or excellent. One of the
authors (K.G.) facilitated the discussion using a list of questions relating to the following
fluid management content areas: general knowledge, knowledge sources and barriers, beliefs
and attitudes, self-efficacy, emotion, and self-care skills (See Appendix for Focus Group
Guide Questions). Each session lasted between 60 and 90 minutes. All sessions were
digitally audiorecorded and transcribed verbatim. We continued to conduct focus groups
until no new themes developed which occurred after five groups.

Analysis
Transcripts were entered into QSR NVivo 2.0 (QSR International Pty. Ltd.), a software
program used to store, code, and search data. Using the theoretical framework of content
analysis, transcripts were reviewed line by line by the first author, who searched for themes
and developed a preliminary coding scheme. Transcripts were then read and coded by two
authors independently (K.S., M.C.), who compared and discussed their individual coding
choices with a 3rd author (K.C.) and any disagreements were resolved by group discussion
and consensus. The coding scheme was revised to develop a final coding structure that
captured all data. This qualitative assessment was complemented by an assessment of the
numbers of comments in individual content areas. Previous studies have demonstrated that
the frequency with which an item is mentioned correlates with direct measures of its
importance to participants.12, 13

Institutional Review Board approval was obtained from Vanderbilt University Medical
Center and written consent was obtained from all participants.

Results
The five focus groups involved 19 participants with a mean age of 54 years (range 28 to 82).
Most participants were women, African American and with low socioeconomic status
(Table 1). Participants had been on dialysis a mean of 5 years (range 1 to 14).

We divided participant statements into two mutually exclusive themes: barriers--factors
which made adherence to fluid restrictions more difficult; and facilitators--factors that
helped patients adhere. Almost twice as many more patient statements described facilitators
(881 statements (66%)) than barriers (443 statements (34%)).

We identified six subthemes: knowledge, self-assessment, psychological, social,
environmental, and physical. Barriers were most often related to psychological factors
(47%), followed by social (14%), knowledge (13%), and physical (13%). Facilitators most
described were knowledge (41%), self-assessment (22%) and psychological factors (22%)
(Figure 1).

Barriers - Psychological Factors
Psychological factors were the most commonly discussed barriers to fluid adherence. The
majority of these statements described an overall lack of motivation to restrict fluid. Reasons
included a sense that restriction techniques were ineffective, dialysis would compensate for
any excess fluid intake, fluid goals were inappropriately low, and that previous excess fluid
or sodium intake did not have immediate repercussions. Many patients described a general
disinterest in restricting fluid or just described it as being “too hard” (Table 2).

“I’ll eat too many grapes. I am not supposed to have that many grapes. As soon as
I get through eating them, I want some water.” (Female, 70s, 4 months CHD)
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“The machine and that tech in there are my crutch. I know I can come in and they
are going to take care of it [excess fluid].” (Male, 40s, 3 years CHD)

“You don’t always feel the consequences of eating that piece of pizza…it doesn’t
resonate in your mind that what you are doing at that time is not good for you.
Most of us don’t feel good anyway so we are not going to feel the consequences of
it right away.” (Male, 20s, 2 years CHD)

Other psychological factors included dietary preferences and habits that made restricting
fluid more difficult, cravings for fluid or sodium, difficulties balancing competing medical
or social demands, and an overall negative outlook or comorbid depression.

“It’s like when you’re on a diet and you are not supposed to eat. When you are not
supposed to drink, that’s all you think about.” (Female, 40s, 14 years CHD)

“I get stuck on one thing like trying to watch my protein or my phosphorous and
I’ll forget about the other stuff.” (Female, 40s, 14 years CHD)

Barriers - Social
Social barriers to fluid adherence included lack of support from family, friends, providers
and peers, special occasions such as eating at restaurants and holiday gatherings, and
continuing employment.

“I still work as much as I can, so I wouldn’t want to carry around something to try
and keep up with it [fluid measurement].” (Female, 40s, 14 years CHD)

“It’s my social bridge that I have with another person. Cut out all my other bad
habits, so now I have a drink and talk.” (Male, 40s, 3 years CHD)

Barriers - Knowledge
Lack of knowledge was seen as a barrier to fluid restriction adherence. Patients most
commonly described limitations to education such as a lack of understanding of what they
were taught until they personally experienced the consequences, an inability to self-educate,
and providers’ use of technical terminology. Patients specifically discussed poor knowledge
of renal physiology, dialysis practices, nutrition, and fluid goals.

“I would have been dead a long time ago if it [education] was left up to me, I really
would hate to think about that.” (Male, 50s, 2 years CHD)

“They speak in a Latin tongue and I don’t understand. I have to say, ‘Wait a
minute. What do you mean by that?’ And they just jibber, jibber, jibber.” (Female,
50s, 3 years CHD)

“[My physician asked,] ‘What have you been eating?’ I told him we just went out
and had burgers and he said, ‘What?…. It’s all full of sodium’ and I didn’t realize
that that stuff was full of sodium. I didn’t realize it.” (Female, 70s, 4 months CHD)

Barriers - Self-assessment
Lack of accurate self-assessment such as being unable to judge overall fluid status, fluid
intake, or sodium intake was a less commonly discussed as a barrier. Often, patients reported
not using objective measurements such as fluid volume measurement or body weights.

“To me I am not drinking that much. But you know, when I get to dialysis I overdid
it.” (Female, 60s, 2 years CHD)

“I never tried to measure. I can try to remember what I drink. I’ll look back and
say ‘Well maybe I did go over a little bit.’” (Male, 50s, 2 years CHD)

Smith et al. Page 4

J Ren Nutr. Author manuscript; available in PMC 2011 September 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Barriers - Physical & Environmental
Thirst was the most common physical barrier, but patients also reported comorbid conditions
which impacted their fluid intake.

“By the time I take medicine three times a day, that quart of water is gone.”
(Female, 70s, 4 months CHD)

Dialysis-related physical barriers included thirst immediately following dialysis or the need
for intradialytic fluid and saline boluses for hypotension.

Environmental factors were rarely discussed as barriers to fluid intake. When discussed
these included the need for weekly two-day interdialytic periods, dialysis unit policies that
were permissive of fluid intake while on dialysis, weather, poor access to appropriate foods,
and being at or away from home.

Facilitators - Knowledge
Knowledge was the most commonly discussed facilitator of fluid adherence. Patients felt it
was important to know basic physiology, dialysis practices, nutrition, techniques to aid in
fluid restriction, volume measurement, how to read food labels, and overall fluid intake
goals.

“If that fluid builds up and you can’t get rid of it, that poison goes around your
heart and through your whole body.” (Male, 40s, 3 years CHD)

“They have to have a lot of sodium in there, so they can store them on the shelf as
long as they do in the store. Mostly everything that you get prepared is full of
sodium.” (Female, 70s, 4 months CHD)

The knowledge theme also included statements describing sources of new knowledge. Most
patients discussed learning primarily from dialysis providers and through personal
experiences while very few discussed self-education (Table 3). Dieticians were most often
credited with education while physicians and dialysis technicians were less often mentioned
but discussed about equally (Figure 2).

“Once they [dieticians] say that [you need to restrict fluid more], if you have to
come back to the hospital you will understand what she meant. And sometimes you
don’t catch on right away, but soon, soon enough, what she is saying to you is
starting to make sense. At that point, you just take the advice.” (Male, 50s, 2 years
CHD)

“What really helps me [adhere to a fluid restriction] is remembering what it’s like
to not breathe.” (Male, 40s, 3 years CHD)

Facilitators - Self-assessment
Patients often discussed the importance of continuous and accurate self-assessment of their
overall fluid status, their fluid and sodium intake, and which restriction techniques work best
for them. They also discussed the importance of being aware of their urine output and
adjusting their fluid intake accordingly.

“I try to drink water rather than something that tastes good, because if it tastes
good, I want to drink more of it.” (Female, 40s, 14 years CHD)

“I weigh myself at night and when I get up in the morning. Last night I was like 5
pounds heavier, so I knew I had put that much fluid on just during the day. That
was just one day. So I have got to tighten up even better.” (Female, 70s, 4 months
CHD)
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Facilitators - Psychological Factors
Patients also described psychological factors that facilitated adherence. These factors
included beliefs that patients are personally responsible for their own fluid intake and are
capable of self-restriction, and that it is important to restrict fluid.

“Let them [new dialysis patients] know how important it is to monitor your fluid
because every day that you come in here overloaded, you are shortening your life
span. It’s that critical. You have to let them know that.” (Male, 40s, 3 years CHD)

“I oftentimes just think about me and what I need to do for me. Who is going to
stop you from doing for you? Nobody. Help yourself.” (Male, 20s, 4 years CHD)

Patients also discussed having an overall positive outlook, having personal dietary and
lifestyle preferences and habits that made it easier to restrict fluid, being comfortable asking
questions of their providers, and a enjoying a sense of accomplishment when they meet their
fluid goals.

“I just decided the quality of our life is what we make of it. So it’s a frame of
mind.” (Male, 40s, 3 years CHD)

Facilitators - Social
Patients discussed the importance of supportive social networks in helping them adhere to
fluid restrictions, most often family and friends. They also acknowledged social support
from dialysis providers, most commonly their dialysis technicians (Figure 2). Although less
common, patients discussed support from religion and their dialysis peers.

“When I come in to treatment I will be looking at my tech like, ‘What is she going
to say about me having all this fluid on?’ …I kind of look at her and see the look
that she gives me like, ‘Boy, you better stop that.’“ (Male, 20s, 4 years CHD)

“I was just sitting there in the waiting room. There was a group of people waiting
to go on the machine. People were talking fluid.” (Male, 40s, 3 years CHD)

Facilitators - Environmental & Physical
Environmental factors were rarely facilitators of fluid adherence. Few statements discussed
physical facilitators of fluid adherence. These included early satiety, food intolerances, and
symptoms following hemodialysis.

Discussion
Patient perspectives regarding the management of fluid restriction in chronic hemodialysis
were diverse and were likely influenced by many patient characteristics, including their
experience with hemodialysis. The most frequently discussed facilitator of adhering to fluid
recommendations was knowledge, with accurate self-assessment and positive psychological
factors also described as having a beneficial role. The majority of knowledge was gained
through interactions with dialysis providers and personal experiences with few reports of
self-education. The most often discussed barriers were psychological primarily relating to
an overall lack of motivation to restrict fluid. Social networks such as family and friends,
dialysis providers, and peers sometimes facilitated and sometimes were barriers to attaining
fluid restriction goals. By considering these patient perspectives on the importance of issues
in the management of fluid restriction, we hope to guide future interventions to be patient-
centered and culturally sensitive.

Patients repeatedly discussed psychological factors that negatively impacted their ability to
restrict fluid. Most commonly this involved lack of motivation to change their fluid intake
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behavior. Previous studies have identified 25–40% of dialysis patients in a precontemplative
stage and have suggested the need to identify these patients and tailor interventions to
strongly emphasize the benefits of fluid restriction adherence.14 Psychosocial interventions
to improve motivation have shown promise in other chronic diseases such as diabetes15 and
need to be further studied in the chronic kidney disease (CKD) population. A randomized
controlled multicenter trial to assess improvement in CKD Stage 3 and 4 patients’ self-
management using a nurse-driven intervention incorporating motivational interviewing is in
progress.16 If successful, these techniques to improve patient motivation may also be useful
in for dialysis patients.

Knowledge was the most commonly discussed facilitator of fluid restriction adherence.
Specifically, patients discussed the importance of understanding basic physiology including
the normal function of the kidneys and the role of dialysis, general nutrition, techniques to
aid in fluid restriction, volume measurement, food label interpretation, and overall fluid
intake goals. In dialysis patients, knowledge has been associated with improved adherence
to dietary recommendations and permanent arteriovenous access use.17, 18 Despite this, few
studies examine educational interventions to improve fluid restriction adherence.7, 19 Even
fewer studies assess patient fluid management knowledge, and often do not employ a
validated instrument to measure this important factor.7, 20 Development of a validated
assessment tool of patient knowledge of fluid management in dialysis is needed to identify
gaps in patient knowledge, tailor individual educational interventions, and to evaluate the
impact of these interventions.

Identifying a trusted source of health information is fundamental to patient education and
self-management. Dietitians were most often cited as providing information on fluid
management, consistent with previous research identifying the renal dietitian as the most
trusted provider to deliver dietary advice.21 It was notable, however, that hemodialysis
technicians were also frequently mentioned as a source of information about fluid
management, discussed nearly as often in our focus groups as nephrologists. The Centers for
Medicare & Medicaid Services (CMS) has required that every technician be certified as a
Certified Clinical Hemodialysis Technician (CCHT) by April 201022, formalizing the
technician’s role within the multidisciplinary hemodialysis care team. Because technicians
often have the most contact time with patients, future interventions may benefit from
increased use of CCHTs in educational initiatives.

The second most common facilitator of fluid restriction adherence was the ability to form an
accurate self-assessment of overall fluid status as well as fluid and sodium intake. Patients
based this assessment on physical symptoms such as edema, abdominal distension, and
dyspnea on exertion but also described measurement of fluid volumes and body weights,
and reading food labels. Patients less commonly discussed lack of accurate self-assessment
as a barrier to fluid restriction adherence. While patients may simply be uncomfortable
discussing shortcomings in a group setting, it is also possible that they are unaware of an
inability to accurately assess volume status or fluid and sodium intake. For example, studies
have shown that a surprising number of patients are unable to accurately interpret the
information contained in a food label.23 This has obvious implications for their ability to
accurately tabulate their sodium intake. In heart failure, interventions to improve food label
interpretation and disease management programs that incorporate patient education on self-
assessment of volume status such as daily weighing and early attention to signs and
symptoms have had promising results.24

Social contacts were described sometimes as facilitators and sometimes as barriers to
adherence to fluid restriction. Family and friends were most often cited with their effect
dependent on their willingness to learn about the patient’s dietary needs and support them in
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making the necessary lifestyle changes. Few studies have examined the impact of social
support interventions in dialysis patients and those that have are limited by small sample
size, retrospective analyses, and lack of control groups.25 However, in patients with and
without renal disease, increased social support positively affects outcomes and has been
linked to survival through several mechanisms including improved adherence to treatment
recommendations.26

The generalizability of our study is limited since our patients were most African American
with low socioeconomic status. However, previous studies suggest that this population is at
higher risk for nonadherence to the dialysis regimen and fluid restriction.1, 3, 27 We do not
have an objective measure of the residual renal function of our participants or factors
specific to their dialysis prescription such as sodium modeling, both of which may impact
their ability to manage their fluid restriction. The small number of patients involved is
another limitation; however, we continued to hold focus groups until no new themes
developed. Despite these limitations, we believe our participants raised issues experienced
by a larger subset of the hemodialysis population. Our results may not be generalizable to
some specific patient end-stage renal disease groups, for example, peritoneal dialysis
patients or incident hemodialysis patients who may have different perspectives and
challenges regarding fluid management.

Through our focused discussions, we have obtained a view of what chronic hemodialysis
patients perceive are the major facilitators and barriers to fluid restriction adherence. In the
development of multi-faceted interventions, consideration should be given to assessment of
baseline knowledge, targeting identified deficiencies for further education, identifying
acceptable methods for accurate self-assessment, augmenting social support networks,
identifying patients lacking motivation and working to enhance this motivation. With this
information, we hope that future interventions better target issues patients feel are most
important to their success or failure in restricting their fluid.
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Figure 1.
Distribution of themes related to facilitators and barriers to fluid restriction adherence.
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Figure 2.
Patient identified dialysis provider sources of education and social support.
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Table 1

Participant characteristics.

Characteristic (n=19) Mean (SD) or %

Age (years) 54 (15)

Female 63%

African American 78%

Income <$20,000 per year 68%

Education (years) 12 (3)

Married 26%

Employed 15%

Years on Dialysis 5 (4)

Self-rated Health Good or Very Good 54%
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Table 2

Patient identified reasons for lack of motivation to adhere to fluid restriction.

Reason for Lack of Motivation Statement Frequency
n (%)

Nonspecific 45 (41%)

Ineffective Techniques 31 (28 %)

Dialysis will Compensate 14 (13%)

Feels Fine Regardless 8 (7%)

Disagree with Goals 3 (3%)

Other 8 (7%)

All Reasons 109 (100%)
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Table 3

Patient identified sources of information about fluid restriction.

Source of Information Statement Frequency
n (%)

Dialysis Providers 88 (54%)

Personal Experience 45 (28%)

Pre-ESRD 12 (7%)

Peer Experience 8 (5%)

Self-Education 6 (4%)

Other 3 (2%)

Total 162 (100%)
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