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This article examines the rate of non-adherence (NA) and the relationship of demographic and psychosocial vari-
ables on NA with treatment, fluid, diet and medications in adult hemodialysis patients. We used a cross-sectional,
longitudinal design, and included 107 adult hemodialysis patients. NA rates were variable depending on the out-
come examined. Fluid NA rate was the highest, with 40% of participants categorized into this group. Significant
differences and correlations were found between race and albumin, months on dialysis and Kt/V, and skipped treat-
ments and Kt/V. No significant differences were found between sex, smoking, locus of control, depression, social
support, general health, self-efficacy and co-morbid conditions. The influence of environmental factors, such as

health care team and system factors, on adherence should be considered in future research.

INTRODUCTION

In-center hemodialysis (HD) is the most common End
Stage Renal Disease therapy, as the disease (ESRD)
has progressively increased in prevalence in the United
States (U.S. Renal Data System, 2007). Rates of non-
adherence (NA) to HD ranging from 2 to 80% have
been documented (Bame et al., 1993; Leggat et al.,
1998). Adherence is defined as “the extent to which
a person’s behavior (taking medications, following a
recommended diet and/or executing life-style changes)
corresponds with the agreed recommendations of a
health care provider” (Sabate, 2003). Adherence to HD
therapy requires complex, lifelong behaviors related
to dialysis treatment, fluids, diet and medications.
Successful adherence is critical for maintaining health,
decreasing disease symptoms and preventing negative
patient outcomes, such as hospitalization and mortal-
ity (Bame et al., 1993; Chan & Greene, 1994; Saran et
al., 2003). The purposes of this study were to describe
the rate of NA with dialysis treatment, fluids, diet and
medications in adult HD patients and examine the rela-
tionship of demographic and psychosocial variables to
NA with dialysis treatment, fluids, diet and medications
in adult HD patients.

METHODS

Design
Using a cross-sectional longitudinal design, we drew a
random sample of 149 HD patients from 6 outpatient

HD centers in the Midwest region of the United States.
The following criteria were used for inclusion: 21 years
of age or older, receiving HD for at least 6 months,
able to speak and read English and cognitively intact as
defined by a score of 24 and above on the Mini-Mental
Status Exam. Those with a guardian or durable power
of attorney, which indicate cognitive deficits, were
excluded. Dialysis nurses initially obtained permission
from the patient for the research nurse to discuss the
study. If permission was granted, a research nurse with
dialysis experience and training in the data collection
protocol discussed the study with potential participants.
We randomly selected a sample of 149 potential partici-
pants from the available pool. Of the 149, 11% (n = 17)
were either deceased or did not meet eligibility criteria.
Of the remaining 132 eligible potential participants,
113 participants agreed to participate in the study, rep-
resenting an 86% consent rate. Of the 113 participants
who consented, 6 participants were lost to attrition
due to death, transfer to another facility or change in
dialysis modality. The final analyses were completed
on 107 participants. A summary of sample demographic
characteristics are delineated in Table 1. Co-morbid
conditions were obtained from the participants’ medi-
cal records. The most prevalent co-morbid condition
was hypertension (n = 92; 73%), followed by diabetes
(n = 57; 45%), congestive heart failure (n = 46; 37%),
peripheral vascular disease (n = 17; 14%), cerebrovas-
cular disease (n = 15; 12%) and chronic obstructive
disease (n = 10; 8%).

This study was supported by a grant from the National Kidney Foundation.
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Instruments

Participants were asked to complete a series of psycho-
social surveys to determine the psychosocial factors cor-
related with NA. The unit of analysis for all instruments
was the individual. The 18-item Multidimensional
Health Locus of Control (MHLC) Scale-Form C was
used to measure the expectancies for internal-versus-
external control beliefs. People with an internal locus
of control believe that their own actions determine the
rewards that they obtain, while those with an external
locus of control believe that their own behavior does
not impact rewards and that rewards in life are gener-
ally outside of their control. Three concepts of internal,
chance and doctors/other people are measured with 6
questions each. Psychometrics have been established in
the dialysis population with Cronbach alphas in the 0.60
to 0.75 range and test-retest reliability coefficients rang-
ing from 0.60 to 0.70 (Wallston et al., 1976).

Depression was measured using the Beck Depression
Inventory (BDI; Beck et al., 1961). This 21-item self-
administered, self-report scale addresses mood, pessi-
mism, sense of failure, lack of satisfaction, guilty feel-
ing, sense of punishment, self-hate, self-accusation,
self-punitive wishes, crying spells, irritability, social
withdrawal, indecisiveness, body image, work inhibi-
tion, sleep disturbance, fatigability, loss of appetite,
weight loss, somatic preoccupation and loss of libido.
The BDI has high internal consistency with ranges
from 0.73 to 0.92 with a mean of 0.86 (Beck et al.,
1961). The BDI has a split-half reliability co-efficient
of 0.93 (Beck et al., 1961).

Medication self-efficacy was measured using the
Long-Term Medication Behavior Self-Efficacy Scale
(LTMBSES), developed specifically for renal transplant
patients (De Geest et al., 1994). This 27-item self-
administered, self-report scale measures confidence in
taking immunosuppressive medications. It was effec-
tively used with other chronic illness populations with
good validity. The tool was modified with permission
from the developers to measure long-term medication
self-efficacy related to HD therapy. The question spe-
cific to immunosuppressive medication side effects,
“Taking my medication even if it causes spots and
excessive hair growth,” was changed to “Taking my
medication even if it causes side effects.” The question
specific to every other day dosing of steroids, common
in transplantation, was removed (e.g., “Taking my medi-
cation even if it is prescribed to be taken every other
day.”) The tool addresses side effects, physical discom-
fort, emotional distress, distraction and being observed.
Internal consistency reliability has been reported to be

0.94 (De Geest et al., 1995). Construct validity was
determined with a median explained variance of 6% and

area under the Receiver Operating Characteristic curve
of 0.67 (Denhaerynck et al., 2003).

Social support was measured using the Social Support
Appraisals Index (SSAI; Vaux, 1988). This is 23-item
self-administered, self-report scale measures the degree
of feeling cared for, respected and involved with family
and friends (Vaux, 1988). The scale had good internal
reliability with alpha scores ranging from 0.80 to 0.90
(Vaux et al., 1986). Stability was established with reli-
ability scores of 0.80 (Vaux et al., 1986). Convergent
validity has been demonstrated with significant asso-
ciations to seven other appraisal measures (Vaux,
1988). Moreover, adequate concurrent and divergent
validity with other perceived support measures was
demonstrated and showed predicted associations with
support network resources and psychological well-being
(Vaux, 1988).

The Medical Outcomes Study (MOS) 36-item Short
Form Health Survey (SF-36) was used to measure
health status. The profile assesses 8 concepts, includ-
ing physical activities, social activities, role limitations
due to physical health, bodily pain, general mental
health, role limitations due to mental health, vitality and
general health perceptions. The median reliability coef-
ficients for each of the eight scales was 0.80 or higher,
except for social function, which had a median reliabil-
ity across studies of 0.76 (Ware et al., 1993).

The Dialysis Diet and Fluid Questionnaire (DDFQ)
was used to obtain the patient’s perspective of diet and
fluid adherence. The tool was designed and validated in
Flanders, Belgium, to evaluate HD patients’ NA behav-
ior (Vlaminck et al., 2001). The DDFQ is a self-report
instrument consisting of 4 subscales: 2 regarding NA to
diet (frequency and intensity) and 2 about fluids (fre-
quency and intensity). The intensity of NA is scored on
a Likert-type scale from “no” to “very severe” deviation
(Kugler et al., 2005).

Outcome Data

The outcome data, including missed or shortened dialy-
sis treatments, Kt/V, IDWG, serum phosphorus, serum
calcium and serum albumin, were extracted from the
dialysis medical records for 6 months after the partici-
pants’ completion of the psychosocial instruments.

The outcome measures represent the following adher-
ence parameters: treatment adherence measured by
missed or shortened treatments and Kt/V, fluid adherence
measured by IDWG, medication adherence measured
by serum phosphorus and diet adherence measured by
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Table 2

Adherence Outcome Parameters

KtV >1.3 1.0to 1.3 <1.0
IDWG <2.0kg 2.0to 3.0 kg >3.0 kg
2.0 to <3.5 mg/dL or
Serum phosphorus 3.5to0 5.0 mg/dL 55.0 10 6.5 ma/dL >6.5 or <2.0 mg/dL

Serum albumin >3.0 g/dL.

3.0 t0 4.0 g/dL <3.0 g/dL

Serum calcium 8.4 t0 9.5 mg/dL

7.3 to <8.4 mg/dL or

>9.5 to 10.4 mg/dL <7.3 or >10.4 mg/dL

serum albumin and serum calcium. The Kidney Disease
Outcomes Quality Initiative (KDOQI) standards param-
eters were used to guide adherence ranges. The adher-
ence categories are listed in Table 2.

Procedure

Institutional review board and dialysis center approval
were obtained prior to initiation of the study. Once a
participant consented to the study, a trained research
assistant administered the following scales while the
participant received dialysis: the BDI, MHLC Scale-
Form C, the MOS SF-36, the LTMBSES, the SSAI and
the DDFQ. If participants’ preferred, the surveys were
read to them. The surveys took an average of about 60
minutes to complete. Following completion of the sur-
veys, the following outcome data were extracted from
each participant’s medical record monthly for a total of
6 months: missed or shortened dialysis treatments, Kt/V,
IDWG, serum phosphorus, serum calcium and serum
albumin.

Data Analysis

Descriptive statistics including means, standard devia-
tions and ranges for continuous variables and percent-
ages for categorical variables were calculated. The
Wilcoxon Rank Sum test was used for analyzing nomi-
nal variables. Spearman correlations were calculated
due to the ordinal nature of the majority of the other
variables. A conservative alpha level of 0.005 was used
because 70 to 75 correlations were considered. Using a
traditional alpha level of 0.05 would have likely resulted
in finding significant correlations due to chance alone
because of the large number of correlations calculated
in the study.

RESULTS

The rate of treatment adherence included 42% (n = 45)
of participants who attended all HD treatments over the
6-month tracking period, 30% (n = 32) who skipped
one, 11% (n = 12) who skipped two and 17% (n = 18)
who skipped three or more treatments. Shortened HD
treatments showed a similar pattern with 52% (n = 56)
of participants adherent with all HD treatments, 18%
(n = 19) shortening one, 9% (n = 10) shortening two
and 20% (n = 21) shortening three or more times in
the 6-month period. The mean Kt/V for the group (n =
106) was 1.31 (SD = 0.223; range 0.74-2.05). Using
the good, moderate and poor adherence Kt/V categories
to classify individual adherence levels over 6 months,
59% (n = 63) were classified as good adherers, 34%
(n = 36) were moderate adherers and 6% (n = 7) were
poor adherers.

The mean IDWG was 2.68 kg (SD = 1.14; range
—0.37-6.06). When the IDWG adherence categories
were used to determine poor, moderate and good adher-
ence over the 6-month period, 29% (n = 31) were
classified as good adherers, 30% (n = 32) as moderate
adherers and 40% (n = 43) as poor adherers.

The mean serum phosphorus was 5.73 mg/dL (SD =
1.51; range 3.04-12.30). Using the serum phosphorus
criteria as a classification, 32% (n = 34) were good
adherers, 43% (n = 46) were moderate adherers and
25% (n =27) were poor adherers over the 6-month peri-
od. The mean serum albumin was 3.82 g/dL (SD =0.31;
range 2.82-4.59). There were 24% (n = 25) classified
as good adherers, 75% (n = 79) as moderate adherers
and 2% (n = 2) as poor adherers. Mean serum calcium
was 9.05 mg/dL (SD = 0.63; range 7.49-10.50). Sixty
percent (n = 64) were good adherers and 40% (n = 43)
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were moderate adherers. There were no poor adherers
using calcium as an outcome.

Significant differences were found between race and
albumin (p = 0.004) with caucasians having lower mean
serum albumin levels (3.77 versus 3.94 g/dL for African
Americans). No significant differences were found
between health locus of control, gender or smoking
and the outcomes. Significant correlations were found
between months on dialysis and Kt/V (r = 0.325; p =
0.0012) and skipped treatments and Kt/V (r = -0.371;
p < 0.0001). These correlations indicate that those with
longer length of time since initiating dialysis had higher
Kt/V values and those who skipped more treatments had
lower Kt/V values. No correlations were found between
depression, social support, general health score from the
MOS SFE-36, self-efficacy or number of co-morbid con-
ditions and the outcomes. The mean depression score
for this sample indicates minimal depression levels in
the group.

DISCUSSION

The results of this study indicate that rates of NA in
this sample of adult HD patients are variable depend-
ing on the outcome examined. The majority of par-
ticipants were categorized as having good adherence
when skipped treatments, shortened treatments, Kt/V
and calcium were explored. However, when adherence
to serum phosphorus and serum albumin parameters
were assessed, most participants (75% in both groups)
were classified as only moderately adherent. NA to fluid
restrictions, measured by IDWG >3.0 kg, showed the
highest NA, with 40% of participants categorized into
this group. Comparison of results with other published
studies is difficult due to varied operational definitions
of adherence outcomes (Russell et al., 2007). Future use
of KDOQI guidelines for measuring adherence param-
eters will certainly minimize this comparison barrier.

The mean Kt/V was 1.3 for all patients, suggesting
that most patients had adequate HD. Only 6 out of the
107 patients had Kt/V <1.0. Presently, greater efforts
are made to maintain better clearances for patients. By
today’s standards, poor Kt/V values <1.0 would have
been adequate values years ago. In this study, adher-
ence may have little effect on Kt/V, as nephrologists
have many more ways to manage non-adherent patients
through increasing the number of sessions, dialysis
time, dialysis frequency (e.g., nocturnal home HD) or
reducing flow pressure.

The difference in NA outcomes between Caucasians and
African Americans is generally not supported by other
studies (Russell et al., 2007). Only one study found

that serum albumin significantly contributed to predict-
ing patients’ diet adherence behaviors (b = 0.102; p =
0.003) but did not examine race differences (Zrinyi et
al., 2003).

The statistically significant positive correlation between
length of time since initiating dialysis and NA found
in this study has been documented by about 30% of
other studies (7 of 27) (Russell et al., 2007). However,
the opposite has also been found—that shorter time on
dialysis is statistically significantly correlated with NA.
Other confounding factors, not yet explored, must be
involved to explain this wide variability in results.

The correlation found between skipped treatments and
Kt/V is consistent with our understanding of dialysis
therapy. If patients skip treatments, they will not receive
adequate dialysis therapy, resulting in lower Kt/V lev-
els. The finding that those who had been on dialysis
longer had higher Kt/V levels is also expected. Those
who did not have adequate dialysis might have been
more likely to die and were not included in the study
(Lowrie & Lew, 1990).

A significant finding of this study is that many of the
hypothesized predictor variables were indeed not signif-
icantly correlated with NA. Sex, smoking, depression,
health locus of control, social support, general health
score from the MOS SF-36, self-efficacy and number
of co-morbid conditions were not correlated with treat-
ment, fluid, diet or medication NA.

As with all research studies, there were several limi-
tations of this work. Generalization to other areas of
the United States and beyond is cautioned because the
sample was drawn from a rather limited geographic
region. Additionally, the resulting sample was small.
However, inclusion of only one predictor variable for
every 10 participants in the total sample when con-
ducting the analysis minimizes concern. Although the
consent rate was quite high, there is a possibility that
those who chose not to participate may be different than
those who consented to the study. For example, more
NA individuals may have decided not to participate.
Another possible limitation is that participants may
have provided socially desirable answers to the survey
questions. However, an attempt to address this threat to
internal validity was made by using a trained research
assistant to administer the surveys and not the dialysis
staff members.

FUTURE RESEARCH

The present study’s findings, when placed in the context
of mixed findings from other published literature, sug-
gest that other influences must be examined in future
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adherence research in adult HD patients (Hailey & Moss,
2000; Hoover, 1989; Morgan, 2000). The World Health
Organization, in a 2003 landmark evidence-based report
on adherence in chronic illness, emphasized that adher-
ence to medical therapy is influenced by a multitude of
factors (Sabate, 2003). These factors include social and
economic, health care system, health care team, disease/
disease therapy and patient-related factors. The report
also stresses that health care providers and researchers
continue to focus on patient-related factors for remedy-
ing adherence problems, when factors in the patient’s
environment, such as health care team and health care
system, may have an even greater influence. If adher-
ence is to be improved, each of these factors must be
addressed in future research studies.

IMPLICATIONS FOR PRACTICE

This study’s findings support prior research in that
adherence to HD medical regimens is a problem in the
adult population and that patient-related factors as pre-
dictors for adherence are not robust. As such, health care
providers must utilize the broader adherence evidence
for practice guidance until results are available from
the adult HD population. The adherence evidence sug-
gests that adherence-enhancing interventions must be
designed for each patient based on routine assessment
of individual needs, as no one intervention or groups of
interventions have been effective (Haynes et al., 2005;
Roter et al., 1998; Sabate, 2003). Utilizing the clini-
cal assessment and intervention skills of the dialysis
center’s qualified social worker is critical. Adherence
assessment and support must be an ongoing pro-
cess because adherence behavior occurs in a person’s
dynamic and changing environment (Sabate, 2003).
Health care professionals can provide helpful support to
patients, yet little training on adherence has been inte-
grated into health care preparation and continuing edu-
cation (Sabate, 2003). Consequently, intervention pro-
grams addressing information about adherence, clinical
decision-making processes and the use of behavioral
tools are greatly needed both in the practice and health
care education systems (Sabate, 2003). Those based
on individual needs, family, community and patient
organizations can be important in supporting adher-
ence (Sabate, 2003). Finally, multidisciplinary teams
must collaborate to enhance adherence (Sabate, 2003).
Collaboration should occur at the patient, peer, health
care professional, dialysis unit and health care delivery
system level.

CONCLUSION

Adherence to medical therapies by adult HD patients
continues to challenge health care professionals.
Demographic and patient psychosocial factors are not
strong predictors. Health care providers must use adher-
ence evidence from the broader chronic illness research
in practice. Nephrology social workers are able to utilize
their training and skills related to psychosocial assess-
ment to determine barriers and risks for each individual
patient upon initiation of dialysis, as well as on an ongo-
ing basis. Future research must focus beyond adherence
influencing patient factors and instead explore adher-
ence influencing health care team, system and social
and economic factors.
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