Cognitive Function and Adherence of
Older Adults Undergoing Hemodialysis
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ver the next four decades, a
demographic tidal wave is
expected to overwhelm an
already burdened health care
system. The initial shock will occur as
the oldest baby boomers begin to
retire (Administration on Aging
[AOA], 2006). By 2030, individuals
65 years and older are expected to
account for approximately 20% of the
U.S. population (71 million) (Centers
for Disease Control, 2007). As this
demographic shift emerges, there will
be a predicted increase in the occur-
rence of age-related diseases and dis-
abilities (Bonnie & Wallace, 2003;
Szczech & Lazar, 2004). Coresh,
Astor, Greene, Eknoyan, and Levey
(2003), using data from the National
Health and Nutrition Examination
(NHANES III), concluded that there
are approximately 8 million individu-
als with chronic kidney disease
(CKD) who have an estimated
glomerular filtration rate (eGFR) less
than 60 ml/min/1.73 m?% Ultimately,
this may lead to end stage renal dis-
ease (ESRD) in which renal replace-
ment therapy (RRT) will be required.
The number of older adults undergo-
ing hemodialysis is expected to
increase (Kurella, Covinsky, Collins,
& Chertow, 2007). As this change
occurs, there may be a need to identi-
fy adherence challenges in older
adults.
The purpose of this article is to
discuss research that identifies poten-
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Continuing Nursing
Education

As the number of older adults undergoing hemodialysis increases, it is important for
nurses to consider cognitive impairment as a contributing factor to non-adherence. The
purpose of this exploratory study was to identify cognitive markers that nurses can use to
alert them to potential problems with adherence among older adults undergoing
hemodialysis. Stories of the health challenge of making lifestyle change were analyzed
with a linguistic analysis software program. A standardized instrument (3MS) that
measures global cognitive function was administered. Determination of adherence level
was the last activity of data collection. In this sample (n = 63), 39.7% of the participants
had evidence of cognitive impairment (3M.S score less than 80); 58.2% of the 39.7 % had
evidence of non-adherence. There was a significant relationship between word use and
cognitive function (p < .01). Cognitive impairment is prevalent among older adults

undergoing hemodialysis and words might be a proxy for recognizing this.

Goal

To describe a study on the cognitive function and adherence to treatment plans by

older patients on hemodialysis.

Objectives

1. Describe a study done to determine concerns with adherence in older persons on

hemodialysis.

2. ldentify cognitive markers that alert to potential problems of adherence in older

patients on hemodialysis.

3. Summarize a study on cognitive function and adherence in older patients on

hemodialysis.

tial cognitive markers that may alert
practicing nephrology nurses to
adherence challenges in older adults
undergoing hemodialysis.

Introduction

The incidence of ESRD among
individuals less than 65 years old is
leveling off, but the number of older
adults (over 65 years old) diagnosed
with ESRD continues to rise (Collins
et al., 2005). Individuals 75 years and
older constitute 16% of the prevalent
dialysis population. Between 1994
and 2004, the number of individuals
diagnosed with ESRD increased by

43%; however the growth of older
adults starting RRT exceeded 80%
(United States Renal Data System
[USRDS], 2006). Nephrology nurses
face many challenges as they strive to
achieve optimal health outcomes for
this population. Although health care
professionals, including nurses, use
established practice guidelines to sup-
port this goal, it is also essential that
individuals adhere to the prescribed
behavioral regimens.

Depending on what adherence
markers are used, approximately 50%
of individuals undergoing hemodialy-
sis do not adhere to the prescribed
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behavioral regimen (Kutner, 2001).
There are many factors that influence
adherence (Morgan, 2000) such as
psychological factors, personal beliefs,
and the need to exert some control
over life direction (Christensen &
Ehlers, 2002; Kutner, 2001); but these
do not adequately explain nonadher-
ence to the prescribed behavioral reg-
imens. There are no gold standards
that define the best way to assess non-
adherence to the prescribed behav-
ioral regimens, but phosphorus and
fluid weight gain are often used as
adherence markers (Kaveh &
Kimmel, 2001; Saran et al., 2003) and
more importantly there are no adher-
ence markers that are specific to older
adults undergoing hemodialysis.
Some adherence markers used for
the hemodialysis population are: (a)
skipping one or more dialysis sessions
or shortening dialysis treatment by at
least 10 minutes; (b) dietary behaviors
as indicated by biochemical markers
such as predialysis phosphorus and
potassium and interdialytic weight
gain (IWG) greater than 5.7% of esti-
mated dry weight (EDW) (Hailey &
Moss, 2000; Kimmel, 2001; Leggat et
al., 1998; Leggat, 2005; Saran et al.,
2003); and (c) adherence to medica-
tion guidelines (Curtain, Svarstad,
Andress, Keller, & Sacksteder, 1997,
Leggat, 2005; Moran, Christensen, &
Lawton, 1997).Various disciplines
such as nursing and behavioral medi-
cine have investigated possible expla-
nations for non-adherence in individ-
uals undergoing hemodialysis, but
adherence has not been readily
linked to cognitive function in pub-
lished manuscripts. One study (n =
147, mean age = 54.4 years) exam-
ined the relationship between fluid
adherence and cognitive function in
patients undergoing hemodialysis.
The findings support no difference in
mean levels of cognitive performance
between those who were adherent
and those who were not (Evans,
Wagner, & Welch, 2004). The authors
suggest that non-significant findings
may be the result of limited sensitivi-
ty of the tool (Cognistat) used to
measure cognitive function or inade-
quate sample size to detect a differ-
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ence. Despite study limitations, this
study poses an important topic for
further study in an ever-growing pop-
ulation of older adults.

The prevalence of cognitive
impairment in the hemodialysis pop-
ulation remains underestimated
(Kurella, Chertow, Luan, & Yaffe,
2004), probably because early mani-
festations are not obvious and thus
not recognized by health care
providers, including nurses. Recent
research suggests that some people
with kidney disease have cognitive
impairment and those with ESRD are
more likely to be cognitively
impaired than those in the earlier
stages of kidney disease (Kurella et
al., 2004). Older adults undergoing
hemodialysis have several risk factors
for vascular dementia such as older
age, hypertension, and diabetes
(Brouns & DeDeyn, 2004; Fukunishi
et al., 2002; Kurella et al., 2004; Lass,
Buscombe, Harber, Davenport, &
Hilson, 1999; Murray et. al., 2006;
Pereira, Weiner, Scott, & Sarnak,
2005). In addition, longstanding
pathologies occurring in people with
kidney disease can influence cogni-
tive function (Daugirdis, Blake, & Ing,
2007; Pereira et al, 2005).
Depression, which often co-exists
with chronic disease (Harman,
Edlund, Fortney, & Kallas, 2005;
Himelhoch, Weller, Wu, Anderson, &
Copper, 2004; Taylor, McQuiod, &
Krishman, 2004) and commonly
occurs in the older adult (Carson &
Margolin, 2005), may have an effect
on cognitive function. While evi-
dence supports a relationship
between long-standing kidney disease
and cognitive impairment, the evi-
dence linking cognitive impairment
and adherence is limited and
demands further attention.

Cognitive  impairment may
impact individuals in several realms
of their lives, including decision mak-
ing, ability to adhere to a behavioral
regimen such as dietary modification,
and medication compliance (Pereira
et al., 2005). Cognitive impairment
may impact an individual’s compre-
hension of medical procedures as well
as the ability to provide informed

consent. Educational interventions

may not yield optimal results because

cognitively impaired individuals have
decreased ability to encode and store

new information (Pereira et al., 2005).

Some people undergoing hemo-
dialysis may be cognitively impaired
and, as a result, have limitations to
their ability to follow a prescribed
behavioral regimen, thus creating a
need for new approaches to care.
Identification of specific cognitive
markers and age-specific adherence
markers could provide practicing
nephrology nurses with clinical guid-
ance to improve the health outcomes
for older adults undergoing hemo-
dialysis.

The overall purpose of this
exploratory study was to identify cog-
nitive markers that practicing
nephrology nurses can use to alert
them to potential problems with
adherence and to identify a practice-
friendly conversational approach for
alerting nephrology nurses to the
need for a more comprehensive
assessment of cognitive function,
which might reveal cognitive impair-
ment as a contributing factor for non-
adherence.

The specific research questions
were:

1. What is the frequency of cogni-
tive impairment for older adults
undergoing hemodialysis?

2. What is the frequency of non-
adherence in cognitive impair-
ed older adults undergoing
hemodialysis?

3. What is the relationship be-
tween word-use (word count,
big words [more than 6 letters],
words per sentence and cogni-
tive process words) during usual
nursing practice conversation
and cognitive function?

Methods

Design and Sample

The research was approved by the
university institutional review board
for protection of human subjects. An
exploratory study was conducted
using a convenience sample. Six out-
patient hemodialysis sites located in
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Southeast Florida were chosen. To be
in compliance with HIPAA, recruit-
ment of participants began with
charge nurses identifying older adults
who were eligible to be in the study.
All data, except health and socioeco-
nomic data, were collected once the
individual was undergoing hemodial-
ysis and when it was determined the
individual was stable (based on vital
signs, report from the nurses, and self-
report of well-being). This was
approximately 30 minutes after the
start of hemodialysis. To promote
confidentiality, a privacy screen was
offered to each participant during
data collection.

To be included in the study, partic-
ipants had to be at least 60 years old,
diagnosed with ESRD; undergoing
hemodialysis for at least 1 year; have
no diagnosis of cognitive impairment;
able to read and speak English; and
willing to have a conversation about
their health challenges and have it
audiotaped.

The instruments will be discussed
in the order they were administered.

Measurement
Words and health. One way to
conceptualize language skills is

through word use. If language can be
assessed as an indicator of cognitive
function related to behavioral adher-
ence for individuals undergoing
hemodialysis, health care providers,
including nephrology nurses, have
one more approach for addressing
and working with people who are
non-adherent to a behavioral regi-
men. Story Theory (Smith & Liehr,
2003) guided conversation about the
health challenge of making lifestyle
changes. Linguistic Inquiry and Word
Count (LIWC) analysis (Pennebaker,
Francis, & Booth, 2001) was used to
calculate percentage of story words
used in word categories (word count,
big words, words per sentence, and
cognitive process words) relevant for
assessment of cognitive function.
Eighty-five percent (85%) of the
words used in the stories of health
challenges were captured with the
LIWC analysis. Content validity of
the LIWC program has been tested

by having expert judges independent-
ly rate essays and compare ratings to
the computer categories (Pennebaker
& King, 1999). Reliability was
assessed using individual writing sam-
ples. Factor structure of LIWC princi-
pal components were replicated in
multiple studies. The reliability coeffi-
cient for the cognitive process word
category was .76; word count, big
words, and words per sentence alpha
reliabilities were .85, .78, and .88
respectively (Pennebaker & King,
1999).

Global cognitive function. The
Modified Mini-Mental State (3MS)
exam was used to explore global cog-
nitive function. It measures global
cognitive function with aspects that
assess orientation, attention, immedi-
ate and short-term recall and lan-
guage. The 30-point Mini Mental
State Exam (MMSE) (Folstein,
Folstein, & McHugh, 1975) is tradi-
tionally used as a screening tool for
cognitive impairment both in
research and clinical settings.
However, the 3MS is considered a
sensitive indicator for mild cognitive
impairment (Teng & Chui, 1987). The
interrater agreement for the 3MS
compared to the MMSE was .98 (p <
.001). A score less than 80 was report-
ed to have a sensitivity of 91% and
specificity of 97% for detecting possi-
ble dementia in the general popula-
tion (Teng & Chui, 1987). The 3MS
has been used in recent studies to
assess cognitive function in individu-
als diagnosed at various stages of
CKD (Kurella et al., 2004).

Depression. Older adults with
depression may present with com-
plaints about changes in cognitive
function; therefore, it is important to
screen for depression (Rosenblatt,
2005). The 15-item Geriatric De-
pression Scale (GDS) (Sheikh &
Yesavage, 1986), which has frequently
been used as a brief depression
screening instrument both in clinical
practice as well as in research (Carson
& Margolin, 2005), was used to
screen for depression. Alpha reliabili-
ty for short form GDS has been
reported as .84 in previous studies
(Sheikh & Yesavage, 1986). In this
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study, the alpha reliability was .85.

Sociodemographic and health
data. Sociodemographic data such as
gender, martial status, race/ethnicity,
education, employment, and living
arrangements were collected directly
from each participant. Medical
records were reviewed to obtain
health data such as first hemodialysis
treatment, cause for ESRD, co-mor-
bidities, medications, Kt/V as a meas-
ure of dialysis adequacy, serum albu-
min and protein catabolic rate as
markers of nutritional status.

Adherence markers. Adherence
or non-adherence was defined by pre-
viously studied health indicators
including attendance at dialysis treat-
ments, serum phosphorus, and IWG
(Breiterman White, 2004; Kaveh &
Kimmel, 2001; Leggat et al., 1998;
Saran et al., 2003). For participants to
be identified as non-adherent, they
had at least one of the following:
skipped one or more hemodialysis
treatments; shortened one or more
hemodialysis treatments by at least 10
minutes; had one or more predialysis
serum phosphorus (PO,) levels
greater than 75 mg/dl, or one or
more occurrences of IWG of more
that 5.7% of EDW. Participants identi-
fied as adherent had none of the
aforementioned criteria.

Health data to determine adher-
ence were collected retrospectively
for a 1-month time period prior to
data collection. The number of
skipped and shortened outpatient
hemodialysis treatments was quanti-
fied during this time. A treatment
missed because of hospitalization
and/or scheduled missed treatment
(vacation or approved by health care
provider) was not considered skip-
ping a treatment. IWG was calculat-
ed by subtracting previous postdialy-
sis weight (kg) from current treat-
ment weight. The dialysis flow sheet
was evaluated to determine if the
patient achieved EDW at the end of
the previous treatment to assure a
true reading of IWG. For partici-
pants with more than one value, the
mean IWG was used. Predialysis
serum phosphorus was obtained as a
single measure.

25



Cognitive Function and Adherence of Older Adults Undergoing Hemodialysis

Data Analysis

The first two research questions
were addressed with descriptive sta-
tistics. A Pearson Product Moment
Correlation (p <.05) was used for the
third research question.

Results

Prior to addressing the research
questions, the relationship between
depression and cognitive function
was analyzed. There was not a signif-
icant relationship (r = .06, p = .64)
between cognitive function (3MS)
and depression (total score on the
GDS). Therefore, depression was not
incorporated into further analysis.

Participants characteristics. Sixty-
four participants were enrolled in the
study; however data for one participant
was lost due to a problem with the
analysis of the story data. Demo-
graphic characteristics and health
indictors of the 63 participants in the
sample, which were ascertained by
using a patient interviews and medical
record reviews, are listed in Table 1.
The sample consisted of ethnically
diverse males and females with a
mean age of 72.71 years (SD = 7.8).
The majority completed high school
and had either attended college or
attained an undergraduate degree
and/or higher. The majority of the
participants (60.3%) reported being
married.

Cognitive impairment. A score
of less than 80 on the 3MS is indica-
tive of cognitive impairment; 39.7% (n
= 25) of the participants had evidence
of cognitive impairment (3MS score
less than 80). Each person who scored
less than 80 on the 3MS was evaluat-
ed in relation to adherence (see Table
2). The majority (58.2%) with cogni-
tive impairment were non-adherent
using established markers of adher-
ence. There were significant correla-
tions between word use and cognitive
function (r=.33; p <.01); words per
sentence (r = 41, p < .01), and big
words (r=.37, p<.01).

Adherence markers. None of the
participants in this study missed a
treatment or shortened the treatment
time by 10 minute or more. The most
prevalent adherence marker for the
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Table 1
Participant Demographic Characteristics

Demographic Characteristics

Descriptive Statistics (n = 63)

Agelyrs? 72.71(7.75)
Range/yrs 61 to 90
Female % 44.4
Male % 55.6
Anglo 63.5
Afro-Caribbean 19.0
African American 11.1
Hispanic 6.3
Less than High School % 17.5
High School Graduate % 34.6
Undergraduate &/or above % 47.6

In years 3.73 (3.8)
Rangel/yrs 1to 15
Married 60.3
Widowed 23.8
Divorced 14.3
Single 1.6
With Family 77.8
Institution (ILF/ALF) 11.1
Self 111

Note: @Mean (standard deviation)

non-adherent group with evidence of
global cognitive impairment was
IWG. Serum phosphorus may not be
as sensitive a marker of adherence in
the older population because it can be
impacted by several things such as
residual kidney function, acid-base
status, diet, appetite, dialysis prescrip-
tion, and parathyroid hormone levels
(Unruh, Hartunian, Chapman, &
Jaber, 2002). In addition, elevated
phosphorus levels can be an indica-
tion of improved nutritional status as

well as poor adherence with self-
administration of medication (Unruh
et al., 2002). Social support and the
complexity of the behavioral regimen
strongly affect medication adherence
(McGraw & Drennan, 2004); these
warrant attention in a future study.

Discussion

Empirical evidence has revealed
that cognitive impairment is prevalent
among older adults undergoing hemo-
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Table 2
Participants with Evidence of Global Cognitive Decline and Related
Non-adherent Indicator(s)

3MS Score
Less than 80 = Decline
(n = 25)
40 79
46 71
48 68
54 76
57 86
60 87
62 82
64 70
64 75
65 75
68 68
68 68
70 81
70 69
72 64
72 72
72 70
72 77
73 74
74 65
75 85
76 68
76 68
78 90
79 73

Age (yrs) | Adherent | Non-adherent

Non-adherent
Cognitive
Indicator(s)

X
X IWG
X IWG

X

X

X IWG/PO,
X IWG
X

X

X IWG
X IWG
X

X IWG
X PO,
X IWG
X

X

X

X IWG
X IWG
X IWG
X IWG
X IWG
X IWG
X

Note: Non-adherent is PO, of 7.5 mg/dl or greater and/or ING 5.7% above EDW

dialysis (Kurella et al., 2004; Sehgal,
Grey, DeOreo, & Whitehouse. 1997)
and this evidence is supported with the
data from this study. The findings indi-
cate that many of the participants had
impaired global cognitive function and
that the non-adherent group had the
lowest scores on measures of global
cognitive function (see Table 2), even
though there were not significant dif-
ferences between groups. This cohort
had many risk factors for vascular
dementia such as hypertension, dia-
betes, and older age (Fukunishi et al.,
2002; Kurella et al., 2005; Lass et al.,
1999; Pereira et al., 2005), which con-
tributed to a foundational data base

regarding risk factors and cognitive
impairment in older adults undergoing
hemodialysis. In clinical practice, neu-
rological evaluation, neuropsychologi-
cal testing, and brain neuro-imaging
may assist with diagnostic determina-
tion. For the purpose of this study,
diagnosis was not essential; however,
as the number of older adults undergo-
ing hemodialysis increases, it is impor-
tant to recognize the risk factors for
cognitive impairment and to continue
to refine understanding of the link
between cognitive impairment and
adherence.

Despite the occurrence of cognitive
impairment in this population, ne-
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phrology nurses and staff members
often do not detect it. One possible
reason is that the individual is at a mild
stage of impairment when subtle cog-
nitive changes are more difficult to
observe. Several of the participants in
this study were able to converse with-
out exhibiting an overt decline in lan-
guage ability.

These data indicate that the struc-
tural components of word use are sig-
nificantly related to cognitive function.
Therefore, these structural elements
may be a practical way to assess cogni-
tive function in this population.
Although statistical significance was
achieved between word use and cogni-
tive function (p <.01), the meaning of
this is difficult to interpret. The use of
big words may be a structural indica-
tor, which is a useful proxy for assess-
ing cognitive function in practice set-
tings. At the very least, these findings
generate questions regarding possible
cognitive impairment when there is
increased IWG in the older adult
undergoing hemodialysis.

It has been established that approx-
imately 50% of individuals undergoing
hemodialysis have difficulty adhering
to the prescribed regimen (Kutner,
2001), leading to increased mortality
(Leggat et al., 1998). Although there are
no gold standards for measuring adher-
ence (Kaveh & Kimmel, 2001; Saran et
al., 2003), phosphorus levels, IWG,
missed treatments, or shortening the
treatment by 10 minutes or more are
often used to quantify adherence. None
of these participants missed or short-
ened treatments, leading to questions
about the sensitivity of these markers
for older adults. A relationship exists
between age and race and markers of
adherence; younger, black patients are
more likely to skip treatments and have
higher potassium and phosphorus lev-
els (Unruh et al., 2002). Little is known
about the older adult receiving
hemodialysis; therefore, standardized
measures of adherence used in the
younger hemodialysis population may
not be sensitive markers in older adults
undergoing hemodialysis.

As a demographic tidal wave
begins to emerge and as the number of
older adults undergoing hemodialysis
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increases, it is essential to think about
the uniqueness of older adults under-
going hemodialysis. This study pro-
vides preliminary support for aban-
doning a “one-size-fits-all” approach
and shifting to a more individualistic
approach where the criteria of adher-
ence are questioned and nephrology
nurses consider cognitive impairment
as one possible contributing factor to
non-adherence.

Even in busy hemodialysis settings,
nephrology nurses can administer brief
screening instruments (Chodosh et al.,
2004) such as the 3MS to measure
global cognitive changes. Once such
changes are identified, the nephrology
nurse can make recommendations to
health care providers for further evalu-
ation. Many health care providers are
unaware that cognitive impairment
exists in their patients (Chodosh et al.,
2004). Failure to recognize cognitive
impairment prevents the patient from
undergoing early and appropriate
treatment. Therefore, it is imperative
that health care professionals, including
nephrology nurses, consider cognitive
impairment as a possible factor that
relates to an individual’s inability to fol-
low the prescribed behavioral regimen.

Implications for Future Research

The study findings have consider-
able implications for further research.
The study provides important prelimi-
nary data, which will enable calcula-
tion of effect size and sample size esti-
mates to achieve power in future
research. A redesign of the study with
a larger sample size, use of instruments
that measure of global cognitive func-
tion, such as the 3MS, analysis of big
words, and applying measures (e.g.,
medication adherence) that evaluate
an individual’s ability to follow the pre-
scribed regimen may result in relevant
findings.

Implications for Nephrology
Nurses

Medication adherence among older
adults is a complex issue because there
are many reasons why this population
doesn’t take prescribed medications
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(Long, Kee, Graham, Saethang, &
Dames, 1997, McGraw & Drennan,
2004). Considerations of self-adminis-
tration of medications may contribute
significantly to understanding of the
connection between adherence and
cognitive function. An investigation
exploring nephrology nurses’ ability to
recognize possible cognitive impair-
ment through conversational approach-
es and/or administration of the 3MS in
the hemodialysis settings could change
practice for people who are undergoing
hemodialysis, particularly individuals
labeled as non-adherent.

Conclusion

This preliminary work has offered a
descriptive foundation and generated
further questions for research. Future
research will include cognitive markers
described in this study in an attempt to
identify meaningful markers of adher-
ence and identify a sensitive practical
standardized instrument that nephrolo-
gy nurses can use in the hemodialysis
setting. Meanwhile, nephrology nurses
are called upon to consider each indi-
vidual’s ability to follow prescribed
behavioral regimens, seeking to under-
stand unique patient factors that pro-
mote adherence.

References

Administration on Aging (AOA). (2006). 4
profile  of older  Americans: 2006.
Washington, DC: Author. Retrieved
September 15, 2007, from www.
a0a.gov.

Bonnie, RJ., & Wallace, R.B. (Eds). (2003).
Elder mistreatment: Abuse, neglect and
exploitation in an aging America.
Washington DC: The National Aca-
demies Press.

Breiterman White, R. (2004). Adherence to
the dialysis prescription: Partnering
with patients for improved outcomes.
Nephrology Nursing Journal, 31(4), 432-
425.

Brouns, R., & DeDeyn, P.P. (2004).
Neurological complications in renal
failure: A review. Clinical Neurology
and Neurosurgery, 107, 1-16.

Carson, A., & Margolin, R. (2005).
Depression in older adults with neuro-
logic illness: Causes, recognition, and
management. Cleveland Clinic Journal
of Medicine, 72(Suppl. 3), S52-S64.

Centers for Disease Control and Pre-
vention and the Merck Company
Foundation. (2007). The state of aging
and health in America. Retrieved
September 1, 2007, from www.cdc.
gov/aging.

Chodosh, J. Petitti, D.B., Elliott, M., Hayes,
R.D., Crooks, V., Reuben, D.B,, et al.
(2004). Physician recognition of cog-
nitive impairment: Evaluating the
need for improvement. Journal of
American Geriatrics Society, 52(7), 1051-
1059.

Christensen, AJ., & Ehlers, S.L. (2002).
Psychological factors in end-stage
renal disease: An emerging context
for behavioral medicine research.
Journal of Counseling and Clinical
Psychology, 703), 712-724.

Collins, A.]., Kasiske, B., Herzog, C,
Chavers, B., Foley, R., Gilbertson, D.,
etal. (2005). Excerpts from the United
States Renal Data System 2004 annu-
al data report: Atlas of end-stage renal
disease in the United States. American
Journal of Kidney Disease, 45, A5-A7.

Coresh, ]., Astor, B.C., Greene, T,
Eknoyan, G., & Levey, A.S. (2003).
Prevalence of chronic kidney disease
and decreased kidney function in the
U.S. population: Third national health
and nutrition examination survey.
American Journal Kidney Disease, 41, 1-
12.

Curtain, R.B., Svarstad, B.L., Andress, D.,
Keller, T., & Sacksteder, P. (1997).
Differences in older versus younger
hemodialysis patients’ noncompli-
ance with oral medications. Geriatric
Nephrology and Urology, 7, 35-43.

Daugirdis, ]J.T., Blake, P.G., & Ing, TS.
(Eds.). (2007). Handbook of dialysis (4th
edition). Philadelphia: Lippincott,
Williams, & Wilkins.

Evans, ].D., Wagner, C.D., & Welch, J.L.
(2004). Cognitive status in hemodialy-
sis as a function of fluid adherence.
Renal Failure, 265), 575-581.

Folstein, MLF., Folstein, S.E., & McHugh,
PR. (1975). Mini-mental state: A prac-
tical method for grading the cognitive
state of patients for the clinician. Journal
of Psychiatric Research, 12, 189-198.

Fukunishi, 1., Kitaoka, T., Shirai, T., Kino,
K., Kanematsu, E., & Sato,Y. (2002).
Psychiatric disorders among patients
undergoing hemodialysis therapy.
Nephron, 91, 344-347.

Hailey, BJ., & Moss, S.B. (2000).
Compliance behaviour in patients
undergoing haemodialysis: A review
of the literature. Psychology, Health &
Medicine, 5(4), 395-406.

NEPHROLOGY NURSING JOURNAL ™ January-February 2008 ™ Vol. 35, No. 1



Harman, J.S., Edlund, M.]., Fortney, J.C,,
& Kallas, H. (2005). The influence of
comorbid medical conditions on the
adequacy of depression care for older
Americans. Journal of American
Geriatrics Society, 53(12), 2178-2183.

Himelhoch, S., Weller, WE., Wu, AW,
Anderson, G.F,, & Cooper, L.A.
(2004). Chronic medical illness,
depression, and use of acute medical
services among Medicare beneficiar-
ies. Medical Care, 42, 512-521.

Kaveh, K., & Kimmel, P.L. (2001).
Compliance in hemodialysis patients:
Multi-dimensional measures in search
of a gold standard. American Journal of
Kidney Disease, 37, 244-266.

Kimmel, PL. (2001). Psychosocial factors
in dialysis patients. Kidney Inter-
national, 59, 1599-1613.

Kurella, M., Chertow, G.M., Luan, J., &
Yaffe, K. (2004). Cognitive impair-
ment chronic kidney disease. journal
of American Geriatrics Society, 52(11),
1863-1869.

Kurella, M., Chertow, G.M., Fried, L.F,,
Cummings, S.R., Harris, T,
Simonsick, F., et al. (2005). Chronic
kidney disease and cognitive impair-
ment in the elderly: The health, aging
and body composition study. The
American Society of Nephrology, 16, 2127-
2133.

Kurella, M., Covinsky, K.E., Collins, A]J.,
& Chertow, G.M. (2007). Octogen-
arians and nonagenarians starting
dialysis in the United States. Annals of
Internal Medicine, 146, 177-183.

Kutner, N.G. (2001). Improving compli-
ance in dialysis patients: Does any-
thing work? Seminars in Dialysis, 1405),
324-327.

Lass, P., Buscombe, J.R., Harber, M,
Davenport, A., & Hilson, AJ. (1999).
Cognitive impairment in patients with
renal failure is associated with multi-
ple-infarct dementia. Clinical Nuclear
Medicine, 24(8), 561-565.

Leggat, J.E., Orzol, S.M., Hulbert-Shearon,
TE., Golper, TA,, Jones, C.A., Held,
PJ., et al. (1998). Noncompliance in
hemodialysis: Predictors and survival
analysis. American Journal of Kidney
Disease, 32(1), 139-145.

Leggat, ]J.E. (2005). Adherence with dialy-
sis: A focus on mortality risk. Seminars
in Dialysis, 182), 137-141.

Long, J M., Kee, C.C., Graham, M.V,
Saethang, T.B., & Dames, F.D. (1998).
Medication compliance and the older
hemodialysis patient. ANNA Journal,
25(1), 43-52.

McGraw, C., & Drennan, V. (2004). Older
people and medication management:
From compliance to concordance.
Reviews in Clinical Gerontology, 14, 145-
153.

Moran, PJ., Christensen, AJ., & Lawton,
WJ. (1997). Social support and consci-
entiousness in hemodialysis adher-
ence. Annals of Behavioral Medicine,
79(4), 333-338.

Morgan, L. (2000). A decade of review:
Methods to improve adherence to the
treatment regimen among hemodialy-
sis patients. Nephrology Nursing Journal,
273), 299-304.

Murray, A.M., Tupper, D.E., Knopman,
D.S., Gilbertson, D.T., Pederson, S.L.,
Li, S., et al. (2006) Cognitive impair-
ment in hemodialysis patients is com-
mon. Neurology, 67(2), 216-223.

Pennebaker, JW,, & King, L.A. (1999).
Linguistic styles: Language use as an
individual difference. Jjournal of
Personality & Social Psychology, 77(6),
1296-1312.

Pennebaker, J.W,, Francis, M.E., & Booth,
RJ. (2001). Linguistic inquiry and word
count (LIWC): A computerized program.
Mahwah, NJ: Erlbaum.

Pereira, A.A., Weiner, D.E., Scott, T,, &
Sarnak, M.J. (2005). Cognitive func-
tion in dialysis patients. American
Journal of Kidney Disease, 453), 448-
462.

Rosenblatt, A. (2005). The art of managing
dementia in the elderly. Cleveland
Clinic Journal of Medicine, 72(Suppl. 3),
S3-S13.

Saran, R., Bragg-Gresham, J.L., Rayner,
C.H., Goodkin, D.A., Keen, M.L,,
vanDuk, P.C., et al. (2003). Non-
adherence in hemodialysis: Associa-
tions with mortality, hospitalizations,
and practice patterns in the DOPPS.
Kidney International, 64, 254-262.

Sehgal, AR., Grey, S.F., DeOreo, P.B., &
Whitehouse, PJ. (1997). Prevalence,

recognition and implications of men-
tal impairment among hemodialysis
patients. American Journal of Kidney
Disease, 30(1), 41-49.

Sheikh, J.I, & Yesavage, J.A. (1986).
Geriatric depression scale (GDS).
Recent evidence and development of
a shorter version. Clinical Gerontologist,
5, 165-173.

Smith, M., & Liehr, PR. (Eds). (2003).
Middle range theory for nursing. New
York: Springer Publisher Company,
Inc.

Szczech, L.A., & Lazar, LL. (2004).
Projecting the United States ESRD
population: Issues regarding treat-
ment of patients with ESRD. Kidney
International, 66(Suppl. 90), S3-S7.

Taylor, W.D., McQuiod, DR, &
Krishman, K.R. (2004). Medical
comorbidity in late-life depression.
International  Journal of Geriatric
Psychiatry, 19, 935-943.

Teng, E.L., & Chui, H.C. (1987). The mod-
ified mini mental state (3MS) exami-
nation. Journal of Clinical Psychology,
48(8), 314-318.

Unruh, M.L., Hartunian, M.G., Chapman,
M.M. & Jaber, B.L. (2002). Sleep qual-
ity and clinical correlates in patients
on maintenance dialysis. Clinical

Nephrology, 59(4), 280-288.

Additional Readings

Sarnak, M]J., & Levey, A.S. (1999).
Epidemiology of cardiac disease in
dialysis patients. Seminars in Dialysis,
12, 69-76.

U.S. Renal Data System (USRDS). (2006).
USRDS 2006 annual data report: Atlas
of incidence and prevalence of ESRD.
Bethesda, MD: National Institutes of
Health, National Institute of Diabetes
and Digestive and Kidney Diseases.
Retrieved September 1, 2007, from
www.usrds. org

Nephrology Nursing Journal Editorial Board Statements of Disclosure

In accordance with ANCC-COA governing rules Nephrology Nursing Journal Editorial Board statements of disclo-
sure are published with each CNE offering. The statements of disclosure for this offering are published below.

Paula Dutka, MSN, RN, CNN, disclosed that she is a consultant for Hoffman-La Roche and Coordinator of

Clinical Trials for Roche.

Patricia B. McCarley, MSN, RN, NP, disclosed that she is on the Consultant Presenter Bureau for Amgen,
Genzyme, and OrthoBiotech. She is also on the Advisory Board for Amgen, Genzyme, and Roche and is the
recipient of unrestricted educational grants from OrthoBiotech and Roche.

Holly Fadness McFarland, MSN, RN, CNN, disclosed that she is an employee of DaVita, Inc.
Karen C. Robbins, MS, RN, CNN, disclosed that she is on the Speakers’ Bureau for Watson Pharma, Inc.
Sally S. Russell, MN, CMSRN, disclosed that she is on the Speakers’ Bureau for Roche/Abbott Labs.

NEPHROLOGY NURSING JOURNAL ™ January-February 2008 ® Vol. 35, No. 1

29



Cognitive Function and Adherence of Older Adults Undergoing Hemodialysis

ANNJO0802

ANSWER/EVALUATION FORM

Cognitive Function and Adherence of Older Adults Undergoing Hemodialysis
Debra J. Hain, DNS, ARNP, GNP, BC

1.4 Contact Hours
Expires: February 20, 2010
ANNA Member: $15
Non-Member: $25

Posttest Instructions

Submit

Select the best answer and circle the
appropriate letter on the answer grid
below.

Complete the evaluation.

Send only the answer form to the
ANNA National Office; East Holly
Avenue Box 56; Pitman, NJ 08071-
0056; or fax this form to (856) 589-
7463.

Enclose a check or money order
payable to ANNA. Fees listed in pay-
ment section.

If you receive a passing score of 70% or
better, a certificate for the contact hours
will be awarded by ANNA.

Please allow 2-3 weeks for processing.
You may submit multiple answer forms
in one mailing, however, because of var-
ious processing procedures for each
answer form, you may not receive all of
your certificates returned in one mailing.

Complete the Following:

Name:

Address:

Telephone: Email:

CNN: _ _Yes __ No CDN: _ Yes __ No CCHT: _ _Yes __ No
Payment:

ANNA Member: _ Yes _ No Member #

[J Check Enclosed [J American Express ] Visa [J MasterCard

Total Amount Submitted:
Credit Card Number:

Exp. Date:

Name as it Appears on the Card:

Special Note

Your posttest can be processed in 1 week for an additional rush charge of $5.00.

[J Yes, | would like this posttest rush processed. | have included an additional fee of
$5.00 for rush processing.

Online submissions through a partnership with HDCN.com are accepted on this posttest at
$20 for ANNA members and $30 for nonmembers. CNE certificates will be available immediately

upon successful completion of the posttest.

Note: If you wish to keep the journal intact, you may photocopy the answer sheet or access this posttest at

www.annanurse.org/journal

1. What would be different in your practice if you applied what you have learned

from this activity?

To describe a study on the cognitive function
and adherence to treatment plans by older
patients on hemodialysis.

AL

New Posttest Format
Please note that this continuing nursing education activity does not

contain multiple-choice questions. We have introduced a new type of

posttest that substitutes the multiple-choice questions with an open-
ended question. Simply answer the open-ended question(s) directly

above the evaluation portion of the Answer/Evaluation Form and
return the form, with payment, to the National Office as usual.

Strongly Strongly
Evaluation disagree agree
2. By completing this offering, | was able to meet the stated objectives
a. Describe a study done to determine concerns with adherence in older 1 2 3 4 5
persons on hemodialysis.
b. ldentify cognitive markers that alert to potential problems of adherence 1 2 3 4 5
in older patients on hemodialysis.
c. Summarize a study on cognitive function and adherence in older patients 1 2 3 4 5
on hemodialysis.
3. The content was current and relevant. 1 2 3 4 5
4. This was an effective method to learn this content. 1 2 3 4 5
5. Time required to complete reading assignment: minutes.

| verify that | have completed this activity

30

(Signature)

NEPHROLOGY NURSING JOURNAL ™ January-February 2008 ™ Vol. 35, No. 1




