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ABSTRACT

Background. Patients with end-stage renal disease are at increased risk for psychiatric
and cognitive pathologies. Despite this, there is little standardization of the psychosocial
and/or psychiatric evaluation of renal transplant candidates. The purpose of this study is
to report the frequency of psychiatric and cognitive pathologies and corresponding
psychiatric recommendations in a sample of patients actively listed for kidney transplant.
Methods. We performed a retrospective chart review of 104 patients listed for kidney
transplant who underwent semistructured psychiatric assessments as part of a novel clinical
protocol. Transplant psychiatry routinely administers brief screeners of cognitive func-
tioning and health literacy, also collected from patients’ charts.
Results. There were a number of primary psychiatric disorders, including active sub-
stance abuse. Even using a conservative cutoff, 52.4% of patients’ charts indicated evidence
of cognitive impairment, and 28.9% indicated limited health literacy. In addition, there
were numerous additional recommendations made within every category (educational,
psychotherapeutic/psychiatric, cognitive, cessation of substance use, substance abuse
treatment, and mobilizing support for transplant). With the exclusion of the recommen-
dation for more education regarding the transplant process, most patients had at least 1 to
3 recommendations (n ¼ 72, 69.2%).
Conclusions. We have identified a number of concerning psychosocial and psychiatric
factors in patients whowere evaluated and listed for kidney transplantation that can adversely
impact transplant outcomes. The findings provide support for more in-depth and ongoing
psychiatric assessments as standard clinical protocol for kidney transplant candidates.
Ethical Approval: All procedures performed in studies involving
human participants were in accordance with the ethical stan-
dards of the institutional and/or national research committee and
with the 1964 Declaration of Helsinki and its later amendments or
comparable ethical standards.
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IN 2018, there were 20,412 adult kidney transplants per-
formed in the United States [1]. Patients with chronic

kidney disease (CKD) who undergo transplant have
improved quality of life, improved overall functioning, and
better survival than those who remain on dialysis [2,3].
However, along with potential benefits, kidney transplant
still carries medical risk to the patient and, with living
donation, to the donor [4,5]. Prior to listing for possible
kidney transplant, a candidate undergoes extensive medical
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testing to estimate the individual’s risk of negative outcomes
based on the current body of scientific knowledge [6,7].
While there continues to be uncertainty quantifying some
areas of risk (eg, cardiovascular), psychosocial guidelines
continue to be the least clear [8].
Psychological conditions, such as depression, have the

potential to adversely impact outcomes in populations with
chronic illness. For example, based on a meta-analysis,
depression is associated with a 3-fold increase in non-
adherence across clinical patient populations [9]. An esti-
mated 20% to 30% of patients on hemodialysis have
symptoms consistent with a major depressive disorder
[10,11]. In patients with CKD and kidney transplant re-
cipients, depression is associated with reduced quality of
life, reduced adherence to medications, and increased risk
for graft loss and mortality [10,12,13]. Kidney transplant
recipients display higher rates of nonadherence to medical
recommendations than other organ transplant populations
with equally complex medical regimens, which has been
attributed to less stringent psychosocial criteria pretrans-
plant [14]. Even when patients undergo evaluation, psy-
chosocial guidelines vary regarding evaluation and
interventions for potential kidney transplant candidates
[6,8,15].
Furthermore, patients with CKD have a well-documented

risk of developing cognitive disorders and possible dementia
(based on neurocognitive screening and neuroimaging
[16,17]), which has been attributed to small and large vessel
disease and potential neuronal damage thought to be
brought on or perpetuated by numerous assaults related to
the disease and its management [16]. Despite guidelines
recommending screening for cognitive impairment [6,18],
cognitive functioning historically has not been routinely
assessed in kidney transplant candidates [8,15]. A related
area of functioning is health literacy, which is “the degree to
which individuals have the capacity to obtain, process and
understand basic health information needed to make
appropriate health decisions and use services needed to
prevent or treat illness” [19]. Current estimates suggest
approximately 22.7% of patients with CKD may have
limited health literacy [20]. In patients with CKD under-
going hemodialysis, reduced health literacy has been asso-
ciated with more missed dialysis treatments, more
emergency department visits, and related hospitalizations
[21].
Numerous authors call for additional research on psy-

chosocial characteristics and evaluations in patients pursu-
ing kidney transplant [8,15]. Generally, patients undergo
annual re-evaluations for continued listing. In early 2013, a
novel clinical protocol at our center included requiring lis-
ted kidney candidates to undergo semistructured psychiatric
evaluation by doctoral level psychologists (including senior
staff, fellows, and interns), which included standardized
assessment measures of cognitive functioning and health
literacy. The purpose of this study is to report the frequency
of psychosocial issues and psychiatric disorders in patients
listed for kidney transplant at an urban transplant center
and to report the frequency of psychosocial and psychiatric
recommendations in patients listed for kidney transplant.

MATERIALS AND METHODS

We conducted a retrospective chart review of patients involved in a
novel clinical protocol implemented as part of quality improvement.
Patients referred for possible kidney transplant undergo extensive
presurgical evaluation including psychosocial assessment by a social
worker specializing in organ transplantation. However, the psy-
chosocial assessment performed by transplant social work [22,23] is
qualitatively different from the psychiatric and cognitive assessment
performed by transplant psychology. Historically, at our clinic, a
referral to a transplant psychologist occurred when there was an
indication of a potential psychiatric issue or concern (as identified
by the social worker or other providers) or in all patients older than
70 years to assess cognitive functioning. For the purposes of these
analyses, both of these groups were excluded. From April 2013
through March 2014, a process initiative was put in place to improve
identification of risk factors for negative outcomes. As such, listed
kidney transplant candidates returning for their routine yearly
medical re-evaluation were scheduled to undergo semistructured
psychiatric evaluation as part of the novel clinical protocol. The
purpose of the psychiatric evaluations was to identify any issues with
the transplant candidates that may adversely affect outcomes post
transplant and address them prior to transplant using best practice
strategies. Issues addressed include substance abuse, insufficient
support for home careerelated needs, cognitive deficits, or other
axis I psychiatric disorders.

Data Collection/Instruments

The retrospective data collection was performed following Institu-
tional Review Board approval (no. 7130). To ensure all eligible data
were collected, cross-references of provider tracking of care and
institutional data stores (both within and external to the depart-
ment) were performed. Because the semistructured psychiatric
interview notes within patient electronic medical records (EMR)
are narratives, a codebook was developed for dummy coding
qualitative interview content into categorical variables. Trained
research assistants, with randomly double-entered patients to
ensure ongoing interrater reliability, performed data entry. The
primary author (M.T.J.) routinely checked for data entry accuracy.

All data were collected from the psychiatric assessment in
patients’ EMR. This included evaluation from the semistructured
psychiatric interview (content areas outlined in Table 1) and
screening instruments of health literacy and cognitive functioning.
The screening instruments for health literacy and cognitive func-
tioning routinely used included the Rapid Evaluation of Adult
Literacy in MedicineeRevised (REALM-R) and the Montreal
Cognitive Assessment (MOCA), outlined below.
Rapid Evaluation of Adult Literacy in Medicine

(REALM-R). The REALM-R is a brief, 8-item measure of
adult medical literacy. Scores on the REALM-R are out of 7,
with scores of 6 or below indicative of less than a ninth grade
reading level and risk for poor medical literacy [24]. The
REALM-R has been used in other health and community
populations as a brief screener for medical literacy [25,26].
Montreal Cognitive Assessment. The Montreal Cognitive

Assessment (MOCA) [27] is a brief, 30-item screening tool for
cognitive impairment that has been well validated across multiple
health populations and has good sensitivity and specificity in
patients undergoing hemodialysis [28,29]. The MOCA assesses for



Table 1. Outline of the Semistructured Psychiatric Evaluation for
Kidney Transplant

A. Medical history
B. Knowledge and understanding of transplant surgery

a. Associated risks and benefits
b. Necessary lifestyle changes post surgery

C. Motivation for transplant
D. Adherence history
E. Psychosocial history

a. Race/ethnicity
b. Living situation
c. Educational attainment
d. Work status
e. Religious beliefs
f. Military and legal history

F. Support system
G. Psychiatric history

a. Prior/current therapy/treatment
b. Prior/current psychiatric medications
c. Prior psychiatric hospitalizations
d. Prior suicide attempts/behaviors
e. Closed head injuries, seizures, and/or strokes

H. Current psychiatric symptoms
a. Mood/depression
b. Anxiety
c. Mania/psychosis
d. Interpersonal difficulties

I. Family psychiatric and substance abuse history
J. Patient substance use and abuse history
K. Patient assessment including the REALM and MOCA

Abbreviations: MOCA, Montreal Cognitive Assessment; REALM, Rapid Eval-
uation of Adult Literacy in Medicine.

Table 2. Patient Characteristics

Variable No. (%)

Sex
Male 58 (55.8)
Female 46 (44.2)

Race
American Indian/Alaskan Native 2 (1.9)
Asian 6 (5.7)
Black/African American 61 (58.7)
Other/Multiethnic 2 (1.9)
White 33 (31.4)

Years of education
Years, mean (SD) (range) 13.39 (2.4) (3-21)
Less than high school 11 (10.6)
High school or GED 47 (45.2)
Associate’s degree or equivalent 26 (25.0)
Bachelor’s degree or equivalent 12 (11.5)
Master’s degree or greater 8 (7.7)

Kidney disease
Diabetes 17 (16.3)
Hypertension 21 (20.2)
Diabetes and hypertension 27 (26.0)
Polycystic kidney disease 7 (6.7)
Other 26 (25.0)
Unknown etiology 6 (5.8)

REALM-R*
< 3rd grade reading level 0 (0.0)
4th to 6th grade reading level 5 (5.2)
7th to 8th grade reading level 23 (23.7)
> 9th grade reading level 69 (71.1)

Mean (SD)
Age, y 52.55 (11.3)
Range 20-69
MOCA total (range)† 23.88 (3.4)
Executive functioning 4.02 (1.1)
Memory 2.42 (1.6)
Attention 5.11 (1.2)
Language 4.44 (1.4)
bstraction 1.24 (0.8)
Orientation 5.81 (0.5)

Abbreviations: GED, general equivalency diploma; MOCA, Montreal Cognitive
Assessment; REALM-R, Rapid Evaluation of Adult Literacy in
MedicineeRevised.

*Out of the 97 patients who were administered the REALM-R.
†103 patients’ full MOCA scores reported, for subscales only 101 patients’

scores reported in clinical charts. When patients were not administered either,
this was frequently because of time constraints. Possible ranges for the MOCA
subscales: Executive functioning 0-5, Memory 0-5, Attention 0-6, Language 0-6,
Abstraction 0-2, and Orientation 0-6.
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impairments across several domains including executive
functioning, memory, attention, language, abstraction, and
orientation. The total score and subscales are summed, with lower
scores indicating impairment(s). To account for education,
respondents with less than a 12th grade education receive an
additional point to the overall score. Based on normative data
with healthy persons, total scores of 25 or below indicate mild
cognitive impairment. The scale has also been validated with
patients undergoing chronic hemodialysis for CKD and other
medical populations with a cutoff of � 24 for detecting mild
cognitive impairment [29,30].

Analyses

Descriptives and/or frequencies were run on sociodemographic
psychiatric, cognitive, substance abuse characteristics, and assess-
ment measures as outlined above. To compare across relevant
groups, several analyses were performed including c2 test for cat-
egorical variables and Student t test for continuous variables. All
analyses were performed using the SPSS version 22 (IBM; Armonk,
NY, United States).

RESULTS

From April 2013 through March 2014, 189 patients listed
for kidney transplant returned to the main clinic for yearly
re-evaluation for continued listing. On process review and
further examination of the clinical charts, it was determined
that 63 (33.3%) were not scheduled with transplant
psychology because of scheduling conflicts (eg, no available
transplant psychology appointments when the patient was
available to be seen), 2 (1.1%) had existing and ongoing
relationships with outside behavioral health providers, 3
(1.6%) had appointments but canceled and did not
reschedule, and 1 (0.5%) had an appointment but did not
show up. Following a process review, it was determined the
reason some patients were not scheduled was because of
health psychologists’ availability and was not related to
scheduler choice or bias. This resulted in 104 patients
(54.7%) who underwent psychiatric evaluation by one of the
doctoral health psychologists. Demographics of the 104



Table 3. Frequency of Active Psychiatric Disorders

Psychiatric Disorder No. (%)

Cognitive disorders* 14 (13.5)
Depressive disorders 8 (7.7)
Nicotine dependence disorders 6 (5.8)
Cannabis abuse/dependency disorders 5 (4.8)
Learning disorders 2 (1.9)
Anxiety disorders 2 (1.9)
Bipolar disorders 1 (0.9)
Alcohol abuse/dependency disorders 1 (0.9)
Psychotic disorders 1 (0.9)

*Cognitive disorder not otherwise specified, with a differential diagnosis of the
suspected dementia.

Table 4. Frequency of Clinical Recommendations (as
determined by semistructured clinical interview)

No. (%)

Recommended further education or resources 7 (6.7)
Psychotherapeutic and/or psychiatric medication

evaluation
19 (18.3)

Recommendation of accommodation or further
cognitive testing

59 (56.7)

Recommend cessation of tobacco, alcohol, and/or
marijuana

20 (19.2)

Recommendations for or verification of substance use
treatment

10 (9.6)

Support requires further mobilization 21 (20.2)
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patients who underwent psychiatric evaluation are pre-
sented in Table 2. There were no significant differences
between those who underwent additional psychiatric eval-
uation compared with those who did not on age (P ¼ .56),
sex (P ¼ .79), black or white race (P ¼ .76 or
P ¼ .29, respectively), or primary kidney disease (diabetes
P ¼ .81, hypertension P ¼ .97, polycystic kidney disease P ¼
.33, or diabetes and hypertension P ¼ .57). Of the 103 pa-
tients whose clinical charts reported total MOCA scores (1
patient did not because of time constraints), scores ranged
from 11 to 29; means (standard deviations) of the MOCA
scores are presented in Table 2. With an established
normative cutoff of � 25, a total of 62 patients (60.2%)
appeared to display some level of cognitive impairments.
However, applying the more conservative clinical cutoff
of � 24, which has been validated to detect mild cognitive
impairments in patients with CKD undergoing hemodialysis
[29], 54 (52.4%) still would appear cognitively impaired
based on brief screening. Of the 97 patients administered
the REALM-R (7 were not administered the REALM-R
because of time constraints), 28 (28.9%) displayed limited
health literacy. Patients reported an average of slightly more
than a high school education (Table 2).
Based upon Diagnostic and Statistical Manual for Mental

Disorders, 4th edition, Text Revision (DSM-IV-TR, 2000)
criteria, there were a number of psychiatric diagnoses pre-
sent in this sample. Sixty-five patients (62.5%) received no
formal diagnosis or an adjustment-related disorder associ-
ated with their kidney disease. For the remaining 39
patients, frequencies of active psychiatric disorders are
reported in Table 3. Clinical guidelines on diagnosing
dementia require assessment across multiple domains
including cognitive functioning, neuroimaging, and addi-
tional laboratory testing depending on patient presentation
[31,32]. Because these were initial diagnostic interviews,
adequate evidence for a full diagnosis of dementia was
frequently not available at that time, and therefore the pa-
tients would be given a diagnosis of Cognitive Disorder Not
Otherwise Specified, with a differential diagnosis of the
suspected dementia (represented by * in Table 3). As
indicated in Table 4, the most frequent recommendation
was for either further evaluation of cognitive testing or
accommodation.
Also of note, there were several patients who disclosed
substance abuse and/or dependency disorders in remission,
including nicotine dependence (n ¼ 6, 5.8%), alcohol abuse
and/or dependence (n ¼ 4, 3.8%), cannabis abuse (n ¼ 3,
2.9%), cocaine abuse and/or dependence (n ¼ 1, 0.9%), and
polysubstance abuse and/or dependence (n ¼ 1, 0.9%).
There was overlap of substances in several individuals. For
example, 1 person reported a history of cannabis and
cocaine abuse. However, the most frequent combination
was a history of nicotine and alcohol or in several cases
ongoing nicotine dependence despite abstinence of alcohol.
Of the patients who qualified for a substance abuse and/or
dependency diagnosis in remission, 6 were of sufficient
clinical concern and short time of abstinence that they were
referred for substance abuse treatment or relapse
prevention.
Given the overall psychiatric profile of the patients who

underwent evaluation, there were a number of recommen-
dations based upon the semistructured psychiatric in-
terviews. As can be seen in Table 4, recommendations
included further education regarding the transplant process,
psychotherapeutic and/or psychiatric intervention, accom-
modation for cognitive deficits or further cognitive testing,
cessation of substance use (nicotine, alcohol, and/or illicit
substances), substance abuse and/or dependency treatment
or verification of treatment, and/or mobilization of social
support to meet post-transplant support needs. The majority
of patients had 1 to 3 recommendations (n ¼ 72, 69.2%),
not counting the recommendation for additional education
to better understand the transplant process.

DISCUSSION

There have been numerous calls for research on psychiatric
and psychosocial characteristics in kidney transplant candi-
dates to improve clinical guidelines for listing as well as
address poor transplant adjustment and relapse outcomes
[8,15]. Areas of psychosocial concern include cognitive
functioning and health literacy, substance use and abuse,
mood or other psychiatric illness, and social support. When
psychosocial or psychiatric issues are present, identification
and intervention has the potential to improve patient out-
comes post transplant [14]. However, such guidelines have
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yet to be adequately determined. In this sample, a number
of potentially concerning psychiatric and psychosocial fac-
tors were identified. However, the findings of this study
likely underestimate the frequency of issues because these
were patients who had been evaluated by social work and
were listed for kidney transplant.
Patients with CKD have a well-documented risk of

developing cognitive impairments and possible dementia
[16,17]. Consistent with the prior literature, in this sample,
there was evidence of impairments across several domains
of functioning based on a brief screener. With a conserva-
tive cutoff, as previously validated on patients with CKD on
hemodialysis [29], over half of this sample displayed at least
mild cognitive impairment. Current recommendations sug-
gest, in the context of cognitive impairment, that patients
need to have an adequate understanding of the risks and
benefits of kidney transplant [6,8]. However, these recom-
mendations do not provide a direction of how this should be
achieved. This is particularly concerning given that patients
and providers are frequently unaware of cognitive deficits
[33e35]. Furthermore, while there was some variability in
understanding, the clear majority of patients (97, 93.3%)
were able to explain general risks, benefits, and basic
ongoing responsibilities related to kidney transplant despite
possible cognitive impairments. However, clearly more than
education is needed in the context of cognitive impairments.
Further research is warranted examining patient level of
understanding across domains of cognitive impairments and
identifying strategies to help facilitate retention of infor-
mation post transplant. Cognitive functioning may improve
post transplant, but both cross-sectional and prospective
studies to date [36,37] have significant methodological lim-
itations, thereby limiting current findings. Patients who have
greater awareness of memory impairments also display
greater adherence to immunosuppressant medications [38].
Ultimately, screening for cognitive functioning to identify
areas of need and mobilization of support should be part of
routine clinical care. Unfortunately, there is very little
empirical literature on effective strategies to best assist
patients in this respect. The current general literature rec-
ommends repeated education tailored to patient needs [39],
but specific strategies require further study in patients with
CKD with cognitive impairments. Also, there has been a call
for research to better understand health literacy in patients
with kidney disease and kidney transplantation [20,40].
Across this sample, almost one-third displayed limited
health literacy. This is a sizable proportion when consid-
ering reduced health literacy’s negative impact on outcomes
[21]. However, interventions aimed at addressing low levels
of health literacy have yet to consistently display sustained
improvements in outcomes [41], and further research is
needed.
While low to moderate alcohol intake post kidney trans-

plant is not associated with negative outcomes or may even
be protective [42], it is important to differentiate between
alcohol use vs alcohol abuse or dependence. Alcohol abuse
and dependency are maladaptive patterns of use [43]
associated with a multitude of negative outcomes [44,45].
Pretransplant substance abuse and/or dependency has been
associated with post-transplant substance use, greater risk of
renal graft failure, and mortality [46,47]. Although a small
proportion of kidney transplant candidates met criteria for
an active alcohol disorder, those with an alcohol disorder in
remission displayed variable lengths of abstinence from
alcohol at the time of evaluation. Based on known risk
factors for alcohol abuse and/or dependency relapse (eg,
history of prior periods of abstinence with relapse, family
history, current environment, maladaptive coping strategies
[48,49]), it was determined that several of these patients
would benefit from substance abuse treatment to reinforce
abstinence strategies and reduce the risk of relapse in the
future. These recommendations would not have been made
had these patients not undergone the additional
evaluations.
There is ample evidence of the negative impact of

smoking in the context of CKD, especially in the presence of
hypertension and other cardiovascular risks [50]. Although
research on nicotine use in kidney transplantation is still
sparse, smoking is associated with an independent risk of
patient death in kidney transplant recipients and therefore
should be discouraged [51]. Even less is known about
marijuana. There is currently considerable debate over
marijuana use across various clinical populations, but in the
interest of ameliorating as much risk as possible at our
center, when a kidney transplant candidate reports mari-
juana use, the purpose for its use is explored (eg, relaxation,
pain management). When evidence of abuse and/or de-
pendency is present, treatment recommendations are made
to minimize substance abuse risk.
Several listed kidney transplant candidates met diagnostic

criteria for a depressive disorder or a mood disorder. As
outlined in the introduction, depression is associated with
negative outcomes in chronic illness populations, including
reduced quality of life, increased nonadherence, graft loss,
and mortality [9,10,12,13]. Although the frequency of mood
disruption in this sample was lower than previously pub-
lished data of similar populations [10], the findings in this
study suggest research is needed to differentiate whether
listing status (eg, listed on dialysis, listed not on dialysis, not
listed) impacts patient depression. Also, distinguishing be-
tween distress, anxiety, and depression impacts treatment-
related options to maximize benefits from interventions
[13]. Appropriate identification of at-risk patients allows for
either referral or implementation of empirically-based in-
terventions to address depression, improve patient-related
quality of life, and reduce overall risk.
This study has several limitations. First, because this is a

retrospective chart review of a clinical protocol, the data are
inherently limited to what is in patients’ EMRs. We made
every effort to extract the data as accurately and thoroughly
as possible. Second, although these data represent a sub-
sample of listed patients from a large clinic with a highly
diverse patient population, pulling from a large geographic
area, the findings of this study likely underrepresent the
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frequency of issues in the entire patient population of kid-
ney transplant candidates. We would encourage additional
research in the identification of and interventions aimed at
addressing psychosocial risk factors. Lastly, and perhaps
most importantly, we were not able to report on a random
sample of patients who presented for evaluation to become
listed for kidney transplant. To identify the prevalence of
risk factors and psychiatric disorders in patients presenting
for kidney transplant, further research is needed evaluating
large samples of patients referred for evaluation for kidney
transplant listing and follow-up throughout the transplant
process.
CONCLUSIONS

Because the data presented here represent a sample of
patients listed for transplant, this study provides evidence
supporting the need for more thorough psychosocial eval-
uation of kidney transplant candidates throughout critical
periods of the transplant evaluation and listing process.
Identifying psychosocial risk factors would assure risk miti-
gation and improve outcomes following kidney transplant.
In this series, we found evidence of limited health literacy,
cognitive deficits, substance abuse (including cases of sub-
stance abuse and/or dependence in remission that would
have benefited from treatment for sustained abstinence)
and undiagnosed psychiatric illnesses in patients currently
listed for kidney transplant. Identification of these issues
and development of specific interventions are needed with
measures of efficacy that so far are lacking in the available
literature. This forms the basis for potential research in an
effort to achieve the best possible outcomes after kidney
transplant.
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