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Prevalence, Predictors and Correlates of Non-Adherence to a Hemodialysis
Regimen: A Review of the Literature

Cynthia L. Russell, PhD, RN, University of Missouri-Columbia, Sinclair School of Nursing Columbia, MO*;
Norma Knowles, MSW, LCSW, Dialysis Clinics, Inc., Columbia, MO;
Leanne Peace, MSW, LCSW, University of Missouri Health Care, Columbia, MO

A review was conducted of the literature on prevalence, predictors and correlates of adherence to the therapeutic
regimen in adults receiving hemodialysis (HD). Searches were conducted on Medline, PsycINFO and CINAHL
Jfrom the years 1950 to 2007. Articles selected for this review met the following inclusion criteria: subjects were
adult HD patients, at least one predictor or correlate of adherence was studied and at least one adherence outcome
was included. Sixty-nine articles were included in the review. Rates, predictors and correlates of non-adherence
(NA) varied widely. Young age and smoking were the only variables that consistently predicted NA. Suggestions

for practice and future research are described.

INTRODUCTION

End-stage renal disease (ESRD) has steadily increased
in prevalence in the United States (U.S. Renal Data
System, 2005). In-center hemodialysis (HD) is the most
common treatment, with 90.7% of those with ESRD
choosing this modality in 2003 (U.S. Renal Data System,
2005). Adherence to the long-term, complex regimen
leading to successful HD treatment has been shown to
be challenging with rates of non-adherence (NA) from 2
to 50% (Leggat et al., 1998) and as high as 86% (Bame
et al., 1993). The World Health Organization defines
adherence 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, p. 13). Successful HD therapy requires
adherence to dialysis treatment, diet, medication and
fluid goals. Diet intake of protein, sodium and potas-
sium must be limited because excretion by the kidney
is compromised. Medications must be taken to treat
ESRD and associated morbidities. For example, phos-
phate binders are routinely administered to enhance
intestinal phosphate excretion because normal kidney
excretion is limited. Fluids must be restricted because
the failing kidney cannot excrete excess fluids. The
Dialysis Outcomes and Practice Patterns Study revealed
that NA significantly increases the risk of hospitaliza-
tion and mortality (Saran et al., 2003). NA with dialysis
treatments, diet, medications and fluids may result in
nausea, weakness, metabolic disturbances, bone demin-
eralization, pulmonary edema, cardiovascular damage
and death (Bame et al., 1993; Chan & Greene, 1994).
The purpose of this study was to conduct a review of

the literature of prevalence, predictors and correlates of
adherence to the HD regimen in adults receiving HD.

METHODS

Searches were conducted on Medline, PsycINFO and
CINAHL databases using the key words hemodialysis,
haemodialysis, fluid adherence, fluid compliance, diet
adherence, diet compliance, medication adherence,
medication compliance, adherence and compliance.
Medline was searched from 1950 to 2007, CINAHL
from 1982 to 2007, and PsycINFO from 1967 to 2007.
Articles written in English were evaluated for inclu-
sion. Finally, ancestry searches were conducted on all
eligible studies. Articles selected for this review met
the following inclusion criteria: subjects were adult HD
patients ages 18 years and older, at least one predictor of
adherence was studied using a correlation statistic, and
at least one adherence outcome was studied.

The following information was abstracted from each
article: author, year, purpose, sample size, age, gender,
ethnicity, time on dialysis, country of study, theoretical
framework, methods, single- or multi-center study and
measures. In addition, the following questions were
answered from each study’s results: Is smoking, social
support, depression, ethnicity, education level, time on
dialysis or age a predictor or correlate of NA? What is
the diet NA rate? The following outcomes were extract-
ed from the studies: What was the level of serum phos-
phorus NA? What was the level of serum calcium NA?
What was the level of serum albumin NA? What was
the level of serum potassium NA? What is the fluid NA
rate? What was the level of NA to interdialytic weight
gain (IDWG)? What was the level of NA to treatment
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as measured by KT/V? Was the sample adherent to
treatment as measured by missed or shortened dialysis
treatments? Was the sample adherent to medications?
What other demographic predictors were found? What
cognitive and affective predictors were found? What
other predictors were found? Due to space constraints,
Appendix A (page 21) presents the following informa-
tion collected from the studies: author, year, purpose,
sample size, age, gender, ethnicity, time on dialy-
sis, country of study, theoretical framework, methods,
single- or multi-center study and measures. A table of
the other measures is available from the corresponding
author upon request.

RESULTS

Sixty-nine articles were included in the review. The
sample sizes ranged from 15 (Zetin et al., 1981) to
11,422 participants (Hecking et al., 2004). The mean
age ranged from 24 years (Chan & Greene, 1994) to
70 years (Berman et al., 2004). The percentage of male
subjects ranged from 30% (Brady et al., 1997) to 81%
(Kimmel et al., 1996). Slightly less than half of the
studies (n = 34) reported subject ethnicity with many
different ethnicities represented. One study included all
African Americans (Long et al., 1998), one all Turkish
subjects (Taskapan et al., 2005), one all Chinese subjects
(Lee & Molassiotis, 2002) and one all Japanese subjects
(Takaki & Yano, 2006). The average number of months
on dialysis ranged from 6.7 months (Wenerowicz et
al., 1978) to 140.58 months (Wiebe & Christensen,
1997). Seventy-one percent of the studies (n = 49) were
conducted exclusively in the United States. Four of the
studies were published in the 1970s, 12 in the 1980s, 34
in the 1990s and 19 thus far in the 2000s.

Most studies used a mixed design with the predictor
variables typically obtained using a cross-sectional,
survey approach while the outcome measures were col-
lected in a longitudinal fashion (averaged over several
months). Only 16 articles mentioned using a theory-
based intervention. The most frequently used theoretical
model was the Health Belief Model, used by six studies.
Forty-six (66%) were multi-center in nature.

Gender and NA

Twenty-nine reports examined the relationship between
gender and NA. Of them, 17 (59%) reported no statisti-
cally significant correlation between gender and NA.
Of the remaining 41% (n = 12) that found a significant
relationship, the findings were varied with both men and
women adherent and non-adherent to outcomes.

Smoking and NA

Of the 69 studies, 6 examined the relationship between
smoking and NA. All six studies found that smoking
was correlated with poor adherence outcomes. Kugler
and colleagues (2005) found that smoking was signifi-
cantly correlated with diet NA frequency and degree and
fluid NA frequency and degree. Leggat and colleagues
(1998) discovered that smokers were more likely to be
non-adherent than nonsmokers for skipped and short-
ened treatments, IDWG and elevated phosphorus levels.
Saran and colleagues (2003) noted that smokers were
1.53 times more likely to miss treatments, 1.43 times
more likely to have increased IDWG, 1.10 times more
likely to have elevated phosphorus levels and 0.96 times
more likely to have elevated potassium levels. Similarly,
Takaki and colleagues (2003) found that smoking was
correlated with IDWG (p = 0.0015). Unruh and col-
leagues (2005) noted that smoking was correlated with
missed treatments (p <0.01) while Kutner and col-
leagues (2002) discovered that smoking was correlated
with missing treatments (p = 0.01), shortening treat-
ments (p = 0.02) and non-adherent phosphorus levels
(p =0.002).

Social Support and NA

Of the 21 studies that examined the relationship between
social support and NA, most of the studies (62%; n =
13) found a significant correlation with lower social
support associated with poorer adherence outcomes.
One study found mixed results with frequency of fluid
NA correlated with social support (p = 0.005), while diet
NA was not substantiated (Kugler et al., 2005).

Depression and NA

Eleven studies conducted analyses on the correlation
between depression and NA. Of them, six found that
depression was not significantly correlated with NA
while five found significant correlations. For example,
Saran and colleagues (2003) in the DOPPS study found
that those who were depressed were 1.62 times more
likely to skip treatments (p <0.05) and 1.22 times more
likely to shorten treatments (p <0.05). Depression was
not significantly correlated with IDWG, elevated phos-
phorous levels or elevated potassium levels. Taskapan
et al. (2005) studied a sample of 40 Turkish subjects
and found 65% were depressive, anxious or had a
somatoform disorder. In those with depression or a
somatoform disorder, IDWG was significantly higher
than that of patients without these disorders (p <0.05).
Conversely, Berman et al. (2004), using the Beck
Depression Inventory, did not find a statistically signifi-
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cant correlation between depression and the number of
missed or shortened dialysis sessions during a 4-month
period. Similarly, Oka and Chaboyer (2001) found no
correlation between depression, neurotic tendencies and
somatic symptoms, measured by the Mental Health and
the Somatic Symptoms Scales, and dietary behavior,
measured by the Dietary Behavior Scale, in a sample of
325 Japanese subjects.

Ethnicity and NA

Eighteen of the studies described relationships between
ethnicity and NA. Half (n = 9) of the studies found a sta-
tistically significant association; the others did not. The
studies that examined ethnicity most frequently reported
differences between Caucasians and African Americans.
Those conducted outside of the United States did not
typically examine the influence of ethnicity on NA.

Education and NA

Twenty-three of the studies examined the relationship
between educational preparation and NA with 21 of
23 documenting no statistically significant relationship
between educational preparation and NA. Two studies
found a statistically significant relationship (Christensen
et al., 1997a; Weed-Collins & Hogan, 1989).

Time on Dialysis and NA

Time on dialysis was examined in 27 of the studies
with 11 of 27 finding a significant correlation between
time on dialysis and NA; however, 16 of 27 found no
significant correlation. Of those finding significant cor-
relations (n = 11), seven showed positive correlations
between time on dialysis and NA outcomes (i.e., those
on dialysis for longer periods of time were more non-
adherent). For example, Kugler and colleagues (2005)
found that time on dialysis was significantly correlated
with degree of diet (p = 0.003) and fluid (p = 0.015)
NA, but not with frequency of diet and fluid NA. Saran
and colleagues (2003) noted that those with longer time
on dialysis were 1.05 times more likely to shorten treat-
ments, 1.07 times more likely to have IDWG and 1.03
times more likely to have elevated potassium. Saran
et al. (2003) also found that a longer time on dialysis
was not significantly correlated with shortened dialysis
treatments or elevated phosphorus levels. Takaki and
colleagues (2003) discovered that higher potassium (p
= 0.0009) and phosphorus levels (p = 0.0093) were
correlated with duration of dialysis. On the other hand,
4 of the 11 found negative correlations between time
on dialysis and NA (i.e., those on dialysis for shorter
periods of time were more non-adherent; Berman et al.,

2004; Bollin & Hart, 1982; Boyer et al., 1990; Gordon
et al., 2003).

Age and NA

Of the 40 studies that examined the correlation between
age and dialysis outcomes, 28 found a significant cor-
relation. Of those 28, 25 found that younger age was
correlated with greater NA to dialysis outcomes such as
missed or shortened dialysis treatments, potassium and
phosphorus blood levels, diet and fluid balance. Only
two articles determined that older age was associated
with increased NA. One of the 28 found that age was
correlated with IDWG (p <0.05), but the correlation
disappeared when education was controlled for (Chan
& Greene, 1994).

Diet NA Rate

Twelve of the studies identified diet NA rates. The rates
varied dramatically from 14% (Cummings et al., 1982)
to 74% (Chan & Greene, 1994). Measures of diet NA
rates varied as well. For example, Cummings and col-
leagues (1982) used 2 to 3 weeks of serum potassium
levels abstracted from the medical records to measure
dietary NA, while Chan and Greene (1994) used potas-
sium and IDWG to measure dietary NA. Measurement
in other reports varied as well. Using an author-devel-
oped dietary knowledge questionnaire, Durose et al.
(2004) found a self-reported 35% NA rate with one or
more dietary restrictions. Kugler et al. (2005) used the
diet and fluid NA self-report questionnaire to document
a dietary NA rate of 81.6% for the previous 14 days.
Lee and Molassiotis (2002) used both blood levels and
self-report to measure dietary NA. They found 35.5%
NA as measured by both serum potassium and phos-
phorus levels. Self-report over the previous 7 days was
documented at a similar rate of 34% using a Likert scale
with two questions. Leggat and colleagues (1998), using
a single dietary measure of serum phosphorus of greater
than 7.5 mg/dL to measure dietary NA, found a rate of
22% NA.

Phosphorus Levels and NA

Twelve studies examined serum phosphorus level and
NA. Phosphorus levels were calculated and presented
in various ways. Durose et al. (2004) found that 69%
achieved a serum phosphorus level of 5.88 mg/dL (1.9
mmol/L). Lee and Molassiotis (2002) found that 43.5%
had a mean phosphorus level of 6.8 mg/dL (2.19 mmol/
L). Leggat et al. (1998) found 22% had a phosphorus
level greater than 7.5 mg/dL. Similarly, Saran et al.
(2003) found a rate of phosphorus greater than 7.5 mg/dL
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in 13.7% of subjects. Hecking et al. (2004) found that
11.7% were greater than 7.5 mg/dL. Several studies
presented mean phosphorus levels that ranged from 4.87
(Kugler et al., 2005) to 6.78 (Lee & Molassiotis, 2002).
Although Taskapan et al. (2005) focused on differences
in adherence between people with and without psychiat-
ric disorders, the mean phosphorus level was 4.7 mg/dL.
for those with psychiatric disorders and 5.2 mg/dL for
those without.

Several research groups examined the correlation
between phosphorus and NA. For example, Kugler et
al. (2005) found that a mean phosphorus level of 4.87
mg/dL was positively correlated with NA (p = 0.002)
and also positively correlated with frequency of fluid
NA (p = 0.0001). Zrinyi et al. (2003) examined phos-
phorus level as a predictor for adherence and found that
it did not significantly contribute to predicting patients’
compliance behaviors (b = -0.019; p = 0.867).

Calcium Levels and NA

A single study examined serum calcium levels and NA
(Taskapan et al., 2005). Taskapan et al. (2005) examined
40 HD patients to determine the impact of psychiatric
disorders on fluid restrictions, nutritional status and
quality of life. Those with psychiatric disorders had a
mean calcium level of 8.7 mg/dL, whereas those with-
out psychiatric disorders had a mean calcium level of
8.8 mg/dL. The presence of a psychiatric disorder did
not predict adherence with diet as measured by serum
calcium.

Potassium Levels and NA

Six studies described potassium NA rates but com-
parison of results is difficult because various normal
ranges were used. NA rates ranged from 10.8% (serum
potassium >6 meq/L) to 29.1% (goal serum potassium
average <5.59 mg/dL; Lin & Liang, 1997; Saran et al.,
2003). One study found that serum potassium level was
negatively correlated with active coping (p = 0.0075;
Takaki et al., 2003), while another study found no rela-
tionship between serum potassium and NA with IDWG
(Sensky et al., 1996).

Albumin Levels and NA

Several studies described correlations between serum
albumin levels and NA. For example, Kugler et al.
(2005) found that serum albumin level positively corre-
lated with frequency and degree of diet NA (p = 0.0001
and p = 0.0001, respectively) and frequency and degree
of fluid NA (p = 0.015 and p = 0.0001, respectively).
Similarly, Zrinyi and colleagues (2003) discovered that

albumin significantly contributed to predicting patients’
adherence behaviors (b = 0.102; p = 0.003). Taskapan
et al. (2005) found that those with psychiatric disorders
had a mean level of 3.5 mg/dL, whereas those without
psychiatric disorders had a mean albumin level of 3.65
mg/dL. Another study described mixed findings. Unruh
and colleagues (2005) showed no significant difference
in serum albumin between those who skipped dialysis
treatments and those who did not. They also found no
significant difference between those with phosphate
levels higher than 5.5 mg/dL and those with a phosphate
level of 5.5 mg/dL or lower. However, they did find a
statistically significant difference in albumin between
those with potassium 5.0 mg/dL or lower (albumin 3.62
mg/dL + 0.36) and those with potassium higher than
5.0 mg/dL (albumin 3.68 mg/dL + 0.30). Hecking et
al. (2004) compared practice patterns in dialysis pre-
scription across countries and found that pre-dialysis
albumin ranged from 3.73 g/dL in the United Kingdom
to 4.14 g/dL in Germany. No efforts were made to cor-
relate albumin with adherence.

Rate of Fluid NA

Fluid NA rates were reported in 12 studies with ranges
from 10% (>5.7% IDWG; Leggat et al., 1998) to 71%
(Chan & Greene, 1994). Hecking et al. (2004) noted that
relatively high IDWG values were observed in Italy and
France, with lowest in United Kingdom and Germany.
Taskapan et al. (2005) found that those with psychiatric
disorders had significantly higher IDWG (p <0.05) than
those without psychiatric disorders.

Medication NA Rate

Six studies calculated medication NA rates. Curtin et al.
(1999) found that the medication NA rate was 52% for
antihypertensive medications and 70% for phosphate
binders as measured by electronic monitoring. Long et
al. (1998) showed that medication adherence was 0.11
to 1.00 M = 0.57; SD = 0.28) for 15 subjects as mea-
sured by pill counts. Cummings et al. (1982) recorded
high medication NA rates at 70%. Two studies evalu-
ated predictors of medication NA with mixed results
(Christensen & Smith, 1995; Christensen et al., 1994).
Lower levels of conscientiousness were correlated with
NA to medications (p <0.05) while vigilance and dialy-
sis type were not associated with medication NA.

Rates of Missed or Shortened Dialysis Treatments

Thirteen studies described rates of missed or shortened
dialysis treatments. Rates of missed dialysis treat-
ments ranged from 0.6% (Hecking et al., 2004) to 38%
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(Gordon et al., 2003). Various lengths of time were
used to calculate missed or shortened treatments. For
example, Hecking et al. (2004) followed treatments for
1 month while Gordon et al. (2003) used 3 months for
their analysis.

When shortened treatment rates were examined, Unruh
et al. (2005) documented the lowest rate of 1.28% while
Gordon et al. (2003) documented the highest rate of 92%.
Unruh et al. (2005) examined medical records retrospec-
tively for an average of 938 days for the group.

Other Predictors of Adherence

Varied psychosocial predictors of NA were examined
in these studies using diverse instruments. Several pre-
dictors were examined in sufficient numbers of studies
to warrant discussion here, including locus of control,
knowledge and satisfaction. Locus of control was
examined in 9 studies. Locus of control may assist in
identifying how individuals perceive the link between
their behavior and resulting outcomes. Those with an
external locus of control believe that outcomes are not
influenced by their specific behaviors, while those with
an internal locus of control believe that they are respon-
sible for their own well-being. The hypothesis then fol-
lows that those with higher levels of external locus of
control might be more non-adherent. Four studies found
no correlation between external locus of control and
NA behaviors (Blackburn, 1977; Bollin & Hart, 1982;
Brown & Fitzpatrick, 1988; Pang et al., 2001), four
studies found significant correlations between external
locus of control and NA (Lin & Liang, 1997; Poll &
De-Nour, 1980; Schneider, 1992; Zetin et al., 1981),
and one found mixed results with external and internal
locus of control correlating with NA (Wenerowicz et
al., 1978).

Several studies examined knowledge as a predictor of
adherence in HD patients. Durose and colleagues (2004)
found that knowledge of dietary restrictions and the
medical consequences of NA were predictive of dietary
compliance but in the opposite direction expected; those
with better phosphorus knowledge and better knowl-
edge about medical complications from NA were less
likely to be adherent to phosphorus (p = 0.03 and p =
0.002, respectively) and those with better knowledge
about medical complications from NA were also less
likely to be adherent to sodium and fluid restrictions
(» = 0.008).

Two studies correlated knowledge and NA with results
in the direction expected. Chan and Greene (1994)
examined dietary adherence in a group of young HD

patients (mean age 24 years) and found that those
who could identify their sodium regimens had a lower
average IDWG that those who could not (p = 0.05).
The researchers also noted that perceived difficulty in
following fluid restrictions was correlated to IDWG
(p <0.01). Katz and colleagues (1998) studied 56 HD
patients in the United States with an average age of
60.5 years using the health belief model as a frame-
work. They used a composite objective score of NA that
incorporated serum potassium, serum phosphorus and
IDWG. The researchers found that lower knowledge
was correlated with NA (p = 0.02) and this association
was moderated by age (younger patients were more
knowledgeable and more adherent). However, when NA
was measured by self-report, no correlation was noted
between knowledge scores and NA.

Finally, two studies found no correlation between
knowledge and adherence. Lee and Molassiotis (2002)
studied dietary knowledge in Chinese HD patients and
found no statistically significant correlations between
dietary knowledge and adherence. Greater number of
perceived barriers (p <0.05), lower residual urine out-
put (p <0.01), more hours on HD (p <0.01), working
(p <0.01) and having food prepared by someone else
(p = 0.051) increased diet and/or fluid NA. In a U.S.
study, Weed-Collins and Hogan (1989) found no corre-
lations between knowledge of phosphate-binding medi-
cations, health beliefs (susceptibility, severity, benefits)
and adherence. The researchers noted that the number
of barriers identified by the patient as interfering with
his/her ability to adhere was correlated with adherence
(p <0.05). The most frequently cited reasons for NA
were forgetting by 50% and being away from home by
43% of the respondents.

Patient satisfaction has also been examined as a pre-
dictor of medication NA in several studies with mixed
results. Kovac and colleagues (2002) found a statisti-
cally significant correlation between patient satisfaction
and perception of caring shown by staff and patient
albumin level. However, no correlation was found
between patient satisfaction and phosphorus or KT/V,
nor was a correlation found between patient percep-
tion of ancillary staff (nurses, dietitians, social work,
technical workers) and adherence. However, patient
satisfaction with the nephrologist was correlated with
better dialysis attendance and total time on dialysis
adherence. In another study by Kimmel and colleagues
(1995), lower satisfaction with life, less disease severity
and depression were correlated with phosphorus NA (p
<0.05 for all). However, Unruh et al. (2005) found no
significant associations between quality of life, social



16 Non-Adherence to Hemodialysis Regimen

support, patient satisfaction and other maladaptive
health behaviors and serum phosphorus adherence.

DISCUSSION

The existing research literature on prevalence, predic-
tors and correlates of NA in adult HD patients was
reviewed. The number of published articles increased
dramatically each decade, indicating attention to this
important challenge in adult HD patients.

Study sample sizes varied dramatically. No study
reported conducting a power analysis to determine
appropriate sample size. Several studies cited limita-
tions in interpreting results due to small numbers of NA
outcomes. The samples were typically obtained using
a convenience sampling technique, which may limit
the ability to make generalizations from these findings.
This limitation is balanced by the demographic diversity
across the studies. The studies included both younger
and older adults. However, as the age at which patients
initiating HD increases and those on the therapy live
longer, studies of older HD patients’ NA issues includ-
ing NA prevalence, predictors and outcomes will be
increasingly important to study.

Only about a quarter (23%) of the studies reported using
a theoretical framework. Efforts to develop effective
interventions studies to move the science in the area
forward must be based on strong theoretical founda-
tions. The reports included varied cultural groups,
which provide a foundation for identifying and compar-
ing predicators across cultures. Developing and testing
culturally appropriate adherence interventions will also
be enhanced with this strong foundational knowledge
base (Russell, 2006).

The most frequently used methods involved a longitu-
dinal approach to outcome data collection, over 2 to 6
months, while using a cross-sectional, survey approach
to obtain the predictor data. While this approach is
appropriate for studies examining stable predictors
such as demographic information, this design does not
account for possible variation in the unstable predictor
variables such as depression, knowledge or satisfaction,
which may change over time.

NA rates indicate that NA among HD patients is indeed
a concerning problem. Diet NA rates were 14 to 74%,
fluid NA from 10 to 71%, medication NA rates as high
as 70%, missed dialysis treatments from 0.6 to 38% and
shortened treatments with the broadest rate range of 1
to 92%. These broad ranges are likely influenced by the
inconsistent use of NA outcome measures.

The link between certain demographic variables such
as educational level and NA were clearly not supported
in this review of the literature. Other results indicated
mixed findings. Gender, time on HD, ethnicity and
depression were not consistent predictors. Because
many of the studies performed simple regression analy-
ses, and not the more powerful multiple regression tech-
niques, interaction effects between variables may have
been overlooked.

Predictors that can be influenced by intervention provide
the most value to health care providers for improving
adherence. Identifying predictors may also assist in tai-
loring interventions to individual needs and expectations
(Dec, 2006). The behavioral and effective predictors of
smoking and low levels of social support were both
correlated to HD NA. Nephrology social workers can
incorporate this knowledge from our literature review
into their clinical work. One suggestion would be imple-
menting a smoking cessation program, which may indi-
rectly improve non-adherent behaviors. Implementing
smoking cessation interventions may improve both
non-adherent behaviors. Another suggestion would be
to focus on developing a network of support for the
adult HD population. Interventions to address depres-
sion, either through brief therapy or groups, might be
beneficial in improving adherence outcomes.

CONCLUSION

In summary, this group of 70 articles describes the
prevalence, predictors and correlates of NA in adult HD
patients. Demographic predictors, except for younger
age, do not provide guidance to health care provid-
ers for early identification of those at risk for NA.
Methodological issues such as inconsistent use of
measures of predictor and outcome variables make
comparison across studies difficult. Future research is
clearly guided by this review. Future studies should
be theory-based, use valid and reliable instruments,
be planned with adequate power and use standardized
outcome measures.
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