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Abstract
Background. Despite growing literature of the dialysis
patients’ high burden of illness and a compromised quality
of life, little is known about their daily life experiences.
Methods. A cross-sectional study using the day reconstruc-
tion method, an experience sampling method, was used.
Seventy-one dialysis patients recruited from three dialysis
centers systematically reconstructed their activities and ex-
periences of the preceding day. Time spent on their activities,
settings and associated emotions were assessed to compute
U-Index scores (the percentage of time a person spent in an
unpleasant or undesirable state). Patients also completed the
Illness Effects Questionnaire-Self-Report (IEQ-S) and the
Short-Form Health Survey-36 v2 (SF-36v2).
Results. Patients spent ~6 h of their day (excluding sleep
hours) in an unpleasant or undesirable state (U-Index ¼
34.45 6 29.26). U-Index scores did not differ by race,
age, sex or years on dialysis and were moderately associ-
ated with IEQ-S scores (r ¼ 0.43, P � 0.001) and weakly
associated with SF-36v2 physical component scores
(r ¼ �0.34, P ¼ 0.003). U-Index scores differed signifi-
cantly between dialysis days and non-dialysis days for he-
modialysis patients (P ¼ 0.012). Those who had depression
or used antidepressants and reported income not meeting
basic needs showed significantly higher U-Index scores
than their counterparts (P < 0.05).
Conclusions. The findings may assist clinicians to better
understand the daily activities and burdens experienced by
dialysis patients and suggest areas for future research and
clinical considerations to improve the quality of their lives.
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Introduction

Patients with end-stage renal disease (ESRD) are living
longer and enduring more complications from their illness
than before. Those on maintenance dialysis often live lives
of compromised quality due to the burden of illness, which

usually includes managing multiple concurrent symptoms,
comorbidities and the demands of dialysis [1–3]. Although
it varies, 25–30% of peritoneal dialysis (PD) and hemodial-
ysis (HD) patients have mild-to-moderate physical
and cognitive impairment due to comorbidity [4]. Poor
sleep quality is a significant problem in PD patients, asso-
ciated with depression and quality of life [5]. HD patients
report higher symptom distress and lower quality of life
over time, whereas PD patients report stable symptom dis-
tress and quality of life over time but significant social
dysfunction [6].

Researchers and clinicians typically rely on global reports
of health-related quality of life and well-being to describe the
impact of illness. Research has shown that health-related
quality of life is associated with increased mortality and
morbidity [7–9]. However, this assessment using standardized
measures (e.g., SF-36 Health Survey or Kidney Disease-
Quality of Life Questionnaire) does not provide detailed
information about the level of illness burden that patients
experience on a daily basis and emotional well-being and
activities in their own setting or situations. Furthermore,
global standardized measures result in reports that are highly
context dependent because people’s responses are likely in-
fluenced by memory bias and social desirability [10].

The purpose of this study was to obtain detailed informa-
tion about daily activities and events that dialysis patients
engage in on a daily basis, the emotional experiences asso-
ciated with performing those activities and to quantify the
level of well-being experienced in the dialysis patients’
home settings. We attained such data using the day recon-
struction method (DRM) [11], an innovative approach de-
signed to characterize an individual’s daily life activities by
quantifying information about time use and subjective emo-
tional experiences associated with performing those activ-
ities. We examined the following research questions: (i)
what is the level of daily illness burden or well-being ex-
perienced by dialysis patients on a typical day and what
are its relationships with global standardized measures
of health-related quality of life; (ii) what daily activities or
events are associated with the level of burden and (iii) does

� The Author 2011. Published by Oxford University Press on behalf of ERA-EDTA. All rights reserved.
For Permissions, please e-mail: journals.permissions@oup.com



daily illness burden or emotional well-being differ by dial-
ysis modality, years on dialysis and sociodemographic
characteristics. Secondarily, we explored whether racial dif-
ferences and their interaction effects with other variables
existed in daily illness burden or emotional well-being.

Materials and methods

Study design, setting and participants

This study was a cross-sectional descriptive survey. The sample comprised
71 patients on maintenance dialysis recruited from three dialysis centers in
North Carolina, USA. To be eligible, patients had to meet the following
inclusion criteria: (i) receiving either in-center HD or PD for at least
6 months prior to enrollment (to help ensure that patients had acclimated
to dialysis and medical regimens); (ii) normal cognitive functioning as
evidenced by less than three errors on the Short Portable Mental Status
Questionnaire (SPMSQ) [12]; (iii) �18 years and (iv) ability to speak Eng-
lish (for telephone interview). Patients who were too sick to participate in an
hour-long telephone interview or who required special care and assistance
(e.g. living in a nursing home) were excluded. The study was approved by
the University of North Carolina Institutional Review Board.

The social worker of each clinic screened patients for eligibility and
assessed their willingness to be contacted. After a patient granted permis-
sion, a research assistant called the patient to explain the study and con-
ducted the cognitive screening using SPMSQ. If the number of errors on the
tool was less than three, the patient was formally invited to participate in the
study. Data collection was done over the telephone at the time of the pa-
tient’s consent or was scheduled for a separate day if the patient preferred.
Participants were mailed a $20 money order as compensation for their time.

Of 124 patients, who were deemed eligible and were willing to be
contacted, 3 failed the SPMSQ, 2 were too sick to participate and 2 lived
in a nursing home. Additionally, the phone numbers provided by 23
patients were no longer in service at the time of contact. Of the remaining
94 patients, 23 patients refused to participate (24.5%).

Variables and measurement

The DRM [11] was used to obtain detailed descriptions of the daily activ-
ities and experiences of dialysis patients. The DRM is a survey designed to
collect data regarding an individual’s experiences on a given day, through
a systematic mental reconstruction about the previous day. Patients first
recreated the previous day into working memory by producing a short
diary consisting of a sequence of episodes. Then, patients were asked to
answer a series of questions to describe key features of each episode, such
as when the episode began and ended, what they were doing, where they
were, with whom they were interacting and what emotional affect they had
during that time. Patients were provided with a list of emotions that in-
cluded four positive affects (happy, enjoying myself, competent and
peaceful) and eight negative affects (frustrated, depressed, tired, anx-
ious/worried, angry, in pain, hassled and impatient for it to end) or ex-
pressed their own adjectives if their desired affect was not included in the
list. Durations of time spent in an unpleasant or undesirable state (negative
affects) were summed and divided by the total waking time (¼ 24—sleep
hours) to compute U-Index for each patient. Higher U-Index scores in-
dicate lower well-being states (possible range, 0–100%). This survey took
30–45 min for participants to complete.

The Illness Effects Questionnaire-Self-Report (IEQ-S; Multi-Health
Systems Inc.), a 20-item 7-point Likert scale was administered to assess
an individual’s perception of how the illness interfered with or modified
personal and social behavior. Questions include items about perceived
family and personal disruptions, physical problems and fears about the
consequences of illness. Good internal consistency reliability and test–
retest reliability have been reported (0.93 and 0.99, respectively) [13].
This instrument has been used in patients with ESRD [14]. Higher total
scores indicate greater levels of perceived life disruption from illness
(possible range, 7–140).

The Short-Form Health Survey v2 (SF-36�) [15] was used to assess
generic health-related quality of life, including physical, emotional, social
and role functioning and general health perceptions. Scores were summed
after being multiplied by their respective physical or mental factor score
coefficients to compute two standardized summary scores, the physical
and mental component summaries. Validity, psychometric testing and
comparison data for healthy and chronically ill populations, including

ESRD patients, are well established [15]. Higher scores indicate greater
physical and mental functioning.

Finally, patients answered sociodemographic questions and questions
about their satisfaction with life as a whole and satisfaction with current
health. Medical records were reviewed to obtain information about dialysis
modality, years on dialysis and the diagnosis of depression or use of
antidepressants.

Statistical analysis

Descriptive statistics (e.g. frequency, mean, SD, 95% confidence interval)
of the sample characteristics were computed. To assess racial differences
in sociodemographic, clinical and the preceding day characteristics, t-test
and v2 test were used as appropriate. The P-values <0.05 were considered
significant when statistical tests were applied. Logistic regression models
were used to determine the significance of racial difference in depression
or use of antidepressants when accounting for other significantly differing
characteristics between blacks and whites. To examine factors associated
with U-Index, t-test, analysis of variance, Pearson correlation and linear
regression analysis were employed. The backward selection criteria were
applied when determining significant factors in the multivariate analysis.
Model diagnostics based on residuals were implemented to ensure that our
approach satisfies the statistical assumptions of general linear models.

Results

Characteristics of the participants and the previous day

Roughly 30% of the participants (n ¼ 21) were �61 years,
42.2% were male, 69% were non-Hispanic black and 83.1%
completed at least a high school education. The majority of
the participants (n ¼ 56) received in-center HD. Time on
dialysis was 4.42 years (SD ¼ 3.35) on average. Medical
records of 17 patients (23.9%) indicated depression or cur-
rent use of antidepressants. The mean SF-36v2 physical and
mental component scores were 35.69 (SD ¼ 8.42) and
39.97 (SD ¼ 8.72), respectively. The mean IEQ-S was
67.61 (SD ¼ 32.34). Table 1 presents the sociodemographic
and clinical characteristics of the participants by race. In this
sample, non-Hispanic whites were older (59.95 versus
48.78, P ¼ 0.005), had more years of education (14.14
versus 12.31, P ¼ 0.007), fewer years on dialysis (2.71
versus 5.19, P ¼ 0.003) and were more likely to be diag-
nosed with depression or use antidepressants (40.9% versus
16.3%, P ¼ 0.025). When adjusted for age, years of edu-
cation and years on dialysis, the racial difference in depres-
sion or use of antidepressants became statistically
insignificant (the odds ratio for blacks to be diagnosed with
depression/use of antidepressants ¼ 0.4, P ¼ 0.21).

Yesterday was rated ‘a pretty typical day’ for 60.6% of
the participants (n ¼ 43). Of the 56 HD patients, the pre-
ceding day was a dialysis day for 33 patients and a non-
dialysis day for 23 patients. Eleven of the 71 previous days
of the total participants were Sundays. On average, the
participants reported 7 h of sleep the previous night
(SD ¼ 2.78), and 69% reported that their sleep quality
had been ‘fairly good’ or ‘very good’ during the past
month. There was no significant difference in hours of
sleep between dialysis days and non-dialysis days for HD
patients and between HD patients and PD patients.

Participants’ activities and experiences of the
previous day

Figure 1 presents the activities performed by the partici-
pants during the previous day and includes duration of each
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activity, excluding sleep hours. As expected, the majority
of the waking time on dialysis days (64.7%) was consumed
by dialysis treatment and some combination of resting or
watching TV afterward. Only seven participants (9.9%)
reported exercise activities (e.g. going for a walk, walking
the dog, practicing Yoga, lifting weights) performed the
previous day. All PD patients reported health-related activ-
ities (e.g. taking vitals, monitoring blood glucose and tak-
ing medications), excluding setting up or disconnecting
PD, whereas only 12 HD patients (21.4%) reported per-
forming any health-related activity. Although PD patients
reported a slightly higher number of activities performed

the previous day (¼ 10.67) compared to those HD patients
reported on dialysis days (¼ 8.27) and HD patients reported
on non-dialysis days (¼ 9.52), no statistically significant
difference was found.

Table 2 lists the aspects or activities of ‘yesterday’ that
were associated with positive and negative emotions. No-
ticeably, the positive or negative emotions of the previous
day were marked by dialysis. For instance, the first emotion
reported on dialysis days was trepidation (‘dreading dialy-
sis’) for the 19 of the HD patients. Eighteen patients
(25.4%) reported moderate-to-severe pain the previous
day that lasted from 30 min to 10 h (3.06 h � 2.75).

Table 1. Sample characteristics

Black (n ¼ 49) White (n ¼ 22)

Sociodemographic
Age (mean 6 SD) 48.78 6 15.03 59.95 6 15.10 t ¼ 2.89, P ¼ 0.005
Male, n (%) 18 (36.7) 12 (54.5) n.s.
Married 13 (26.5) 11 (50.0) n.s.
Number of adults living together, median 2 2 n.s.
Years of education 12.31 6 1.88 14.14 6 3.63 t ¼ 2.80, P ¼ 0.007
Full-time or part-time employment 5 (10.2) 3 (13.6) n.s.
Disabled/unable to work 27 (55.1) 11 (50.0) n.s.
Annual household income <$20 000 32 (65.3) 10 (45.5) n.s.
Yes, income meets basic needs 28 (57.1) 16 (72.7) n.s.
No religious preference 8 (16.3) 7 (31.8) n.s.
Extent of following religious customs and practices n.s.

Never or sometimes 9 (22.0) 6 (40.0)
Frequently or always 32 (78.0) 9 (60.0)

Importance of spirituality in life n.s.
Not at all-somewhat important 9 (18.4) 8 (36.4)
Very-extremely important 40 (81.6) 14 (63.6)
Insurancea

Medicare 40 (81.6) 17 (77.3)
Medicaid 24 (49.0) 6 (27.3)
Private 8 (16.3) 4 (18.2)

Clinical
In-center HD 40 (81.6) 16 (72.7) n.s.
PD (all CCPDb) 9 (18.4) 6 (27.3)
Years on dialysis (mean 6 SD) 5.19 6 3.64 2.71 6 1.60 t ¼ 3.98, P ¼ 0.003
Depression or use of antidepressants 8 (16.3) 9 (40.9) v2 ¼ 5.04, P ¼ 0.025

Health-related quality of life, illness
effects and satisfaction

SF-36 physical component score 35.47 6 9.06 36.19 6 6.97 n.s.
Mental component score 39.95 6 9.16 40.01 6 7.84 n.s.

Illness effects questionnaire score 66.31 6 33.88 70.51 6 29.15 n.s.
Satisfaction with life n.s.

Not at all satisfied or not satisfied 8 (16.3) 5 (22.7)
Satisfied or very satisfied 41 (83.7) 17 (77.3)

Satisfaction with health n.s.
Not at all satisfied or not satisfied 21 (42.9) 12 (54.5)
Satisfied or very satisfied 28 (57.1) 10 (45.5)

Yesterday
Day of the week n.s.

Weekday (Monday to Friday) 34 (69.4) 16 (72.7)
Weekend (Saturday, Sunday) 15 (30.6) 6 (27.3)

Hours of actual sleep 6.70 6 2.61 7.80 6 3.05 n.s.
A total number of events/activities 8.80 6 2.74 10.05 6 2.97 n.s.
Compared to a typical day, yesterday was . . . n.s.

Much worse 3 (6.1) 1 (4.5)
Somewhat worse 5 (10.2) 3 (13.6)
Pretty typical 28 (57.1) 15 (68.2)
Somewhat better 11 (22.4) 3 (13.6)
Much better 2 (4.1) 0

n.s., not significant
aMultiple response.
bCCPD, continuous cycling peritoneal dialysis.
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Of these patients, two were on PD, seven were HD patients
reporting non-dialysis days, and nine were HD patients
reporting dialysis days.

U-Index and associated factors

The U-Index or the percentage of time a person spent in
an unpleasant or undesirable state was 34.45 on average
(SD ¼ 29.26). This percentage represents ~6 h of yesterday,
excluding sleep hours (¼ 7–8 h). Of the sociodemographic
and clinical characteristics of the participants, only two
factors were significantly associated with U-Index: whether
or not household income meets basic needs (t ¼ 2.06, P ¼
0.043) and depression or use of antidepressants (t ¼ 2.02,
P ¼ 0.048) (see Figure 2). The mean U-Index of females
(38.72 � 27.78) was higher than that of males (28.62 �
30.69), but this difference was not statistically significant
(t ¼ 1.45, P ¼0.15). No significant difference in U-Index
was observed between blacks (34.15 � 30.80) and whites
(35.13 � 26.18; t ¼ 0.13, P ¼ 0.89). Broken down by age

category, the youngest (20–29 years) and the oldest (>69
years) groups appeared to have higher U-Index scores than
those of the remainder, but with wide confidence intervals
due to the small sample size. As expected, U-Index scores
differed significantly among dialysis days (HD patients),
non-dialysis days (HD patents) and previous days of PD
patients (F2,68 ¼ 4.44, P ¼ 0.015); however, only the dif-
ference between dialysis days and non-dialysis days was
significant (P ¼ 0.012 < 0.05/3 comparisons ¼ 0.016).

U-Index was significantly correlated with IEQ-S scores
(r ¼ 0.43, P � 0.001) and SF-36v2 physical compo-
nent scores (r ¼ �0.34, P ¼ 0.003) but not mental compo-
nent scores (r¼�0.20, P ¼ 0.09). IEQ-S scores and SF-36
scores did not differ by dialysis day. The ratings of satis-
faction with life and satisfaction with health were not asso-
ciated with U-Index (rs < 0.20, P > 0.05).

A multivariate analysis was performed to confirm the
association between U-Index and dialysis days when ac-
counting for other significant factors. Initially, the model
included depression/use of antidepressants, income

Fig. 1. Activities performed ‘yesterday’. Note. The number in each bar indicates the number of patients who performed the activity. Grooming (e.g.
showering and dressing), health-related activities (e.g. medication taking, monitoring blood glucose and taking vitals), socializing (e.g. visits to/from
family members, friends or neighbors and going out, going to church) and other (e.g. phoning, computer/emailing, paying bills).

Table 2. Aspects or activities of ‘yesterday’ associated with positive and negative affectsa

Associated with positive affects n (%) Associated with negative affects n (%)

1. Spending time with family or friends 21 (29.6) Dialysis 19 (26.8)
2. No dialysis 15 (21.1) Being tired/sick/in pain,

can’t do anything
8 (11.3)

3. Getting out of dialysis 6 (8.5) Housework and chores 8 (11.3)
4. Church activities, reading/studying Bible 5 (7.0) Family conflict 4 (5.6)
5. Having meals 4 (5.6) Financial and legal issues 2 (2.8)
6. Watching TV 3 (4.2) Busy at work 1 (1.4)
7. Going out (bowling/shopping) 3 (4.2) Child caring 1 (1.4)
8. Cooking/cleaning 2 (2.8) No appetite 1 (1.4)

aPositive affects (e.g. happy, enjoying myself); negative affects (e.g. frustrated, anxious, tired, depressed).
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meeting basic needs, age, race and dialysis day. Due to the
lack of association, the last three variables were eliminated
from the model. When adjusted for depression/use of anti-
depressants and income meeting basic needs, the associa-
tion between U-Index and dialysis days remained
unchanged (F ¼ 5.17, P ¼ 0.001, R2 ¼ 0.24).

Subgroup analysis of patients who rated the previous day
as ‘a pretty typical day’

U-Index scores significantly differed by whether the pre-
vious day was ‘a pretty typical day (n ¼ 43)’, ‘somewhat
worse or much worse (n ¼ 12)’ or ‘somewhat better or

Fig. 2. U-Index by sex, dialysis day, depression, income meets basic needs and age.
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much better (n¼ 16)’: 30.67, 58.45 and 26.62, respectively
(F ¼ 5.62, P ¼ 0.006). Within the group of patients who
rated the previous day as a pretty typical day, U-Index
scores significantly differed by dialysis day: 42.31 �
22.81, 19.24 � 27.86 and 26.87 � 24.68 for dialysis days
(HD patients), non-dialysis days (HD patents) and previous
days of PD patients, respectively (F ¼ 3.61, P ¼ 0.036).
However, the difference between dialysis days and non-
dialysis days was not statistically significant (P ¼ 0.035 >
0.05/3 comparisons ¼ 0.016).

U-Index was significantly correlated with IEQ-S scores
(r ¼ 0.51, P � 0.001) and SF-36v2 physical component
scores (r ¼ �0.31, P ¼ 0.043) but not mental component
scores (r ¼ �0.28, P ¼ 0.07). U-Index was significantly
associated with the rating of satisfaction with life (r¼�0.36,
P ¼ 0.02) but not with the rating of satisfaction with health
(r ¼ �0.07, P ¼ 0.65).

Discussion

In recent years, there has been a growing literature describ-
ing dialysis patients’ a compromised health-related quality
of life and its association with survival and mortality [6, 8,
16–18]. Although periodic assessment of health-related
quality of life for dialysis patients is now mandated in the
USA, how such information is actually used to improve
their quality of life is unknown. Dialysis treatment de-
mands significant life-style changes for patients with renal
failure, yet little is known about their daily life experiences.

We used the DRM to demonstrate how dialysis patients
spend their days, jointly with their subjective experiences
in their everyday context. Notably, a high proportion of
‘yesterday’s’ activities for HD patients were spent resting
(5–6 h on average) regardless of whether it was a dialysis
day or a non-dialysis day. In contrast, PD patients spent
<3 h on resting.

Less than 10% of the total sample engaged in any type of
exercise activities (not labor activities) that lasted >15 min.
Even though we specifically inquired about health-related
activities and provided examples, only 12 of 56 HD pa-
tients reported one of those activities, whereas all PD pa-
tients did. Nearly a half of the sample engaged in
socializing activities, but those activities were largely visits
from friends or other family members.

Although the contrast between dialysis days and non-
dialysis days for HD patients’ subjective well-being is
not surprising, our study is the first to quantify the differ-
ence. The greater subjective well-being of HD patients on
non-dialysis days seemed to be driven by the sense of
liberation from dialysis for the day. Contrary to our expect-
ation that a greater sense of well-being of HD patients on
non-dialysis days might in turn help patients engage in
more activities or different types of activities was not sup-
ported. There were no notable differences between dialysis
days and non-dialysis days in types and the total number of
activities performed. We speculate that this might be be-
cause of profound fatigue commonly experienced by HD
patients as evidence by the durations of resting on both
dialysis days and non-dialysis days.

As anticipated, the associations of U-Index scores with
other global assessment of health-related quality of life and
satisfaction with life or health were weak to none. The
DRM is a measure of the satisfaction people derive from
their activities [11]. The DRM assesses specific day-to-day
activities and associated affects, whereas SF-36v2 meas-
ures overall effects of physical and mental health. As such,
the dimensions measured by the DRM and those global
reports may differ. It is also possible that the DRM might
be less susceptible to retrospective reporting biases or so-
cial desirability than typical global reports [10, 19].
Although U-Index scores were significantly associated
with SF-36v2 physical component scores but not with men-
tal component scores, neither correlation was strong
enough to yield meaningful interpretations. The majority
of the sample reported that they ‘frequently’ or ‘always’
engaged in religious activities, yet only <6% of them ac-
tually did the previous day. It is likely that dialysis and
fatigue associated with the treatment and comorbid condi-
tions prevent them from maintaining a religious or spiritual
life that the patients desire. But also, it is possible that the
participants chose such responses to the global religious
question because those options would be considered more
desirable or expected.

The finding that whether or not family income meets
basic needs, not the level of household income, was sig-
nificantly associated with U-Index also reflects the source
of dialysis patients’ everyday burden. It would be important
for clinicians to recognize and be sensitive to these finan-
cial difficulties.

The effect size of racial difference in depression or use of
antidepressants is interesting, even though we did not
achieve statistical significance after accounting for other
group differences due to the small sample size. Despite
the significant association between depression or use of
antidepressants and U-Index and nearly the same U-Index
scores between blacks and whites, a higher proportion of
whites were diagnosed with depression or used antidepres-
sants. Future studies are warranted to examine the relation-
ships among race, depression and U-Index in dialysis
patients given the inconsistency in previous empirical data
of racial differences in depression, health-related quality of
life and psychological well-being [20–23]. Such future re-
search may consider study designs with a matched sample
to better manage potential confounding factors.

Our study has several limitations. This study was a cross-
sectional survey in which each patient was interviewed
only ~1 day, and thus, possible variations across several
days of the week and over time could not be captured. The
study sample recruited from three dialysis centers and its
small sample size limit generalizability of the study find-
ings. Our primary analysis for this study was based on
combining information across centers. Due to small sample
sizes, there was insufficient information to reliably conduct
analyses within the centers. The sample did not include
patients on home HD (daily dialysis and nocturnal HD)
or continuous ambulatory PD, who are likely to have differ-
ent daily life experiences. Yet our findings suggest areas
for future research and considerations in clinical practice.
The use of joint assessments of activities and subjective
well-being allows for a better understanding of lives of
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patients. The information about time use, the frequency
and intensity of stress and affective states associated with
daily activities can be useful for assessing the burden of
illness or difficulties in adhering to prescribed medical
regimens in the patients’ home settings. The assessment
of daily life experiences could be used to explore the level
of coping and adjustment in dialysis patients overtime
including those who are starting dialysis or switching to
a different modality and regimens and contribute to the
development of individualized interventions and strat-
egies that are likely to be integrated into the patient’s
daily life.
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