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Introduction

idney transplantation accounts for 22.8% of kidney
replacement therapy in the world.1  In the United

States, more than 17,000 cases are reported each year, of
which 63.7% are cadaveric kidney transplantations.  In
contrast, a total of 1,484 cases were reported in Japan,
and only 15% were cadaveric kidney transplantations.
In addition, the number of patients waiting for cadaveric
kidney transplantation is 12,000 in Japan, compared to
70,000 in the United States, with a waiting time of about
15 years compared to 3 years, respectively.  Therefore,
living kidney transplantation (LKT) is a more common
alternative in Japan, and can be applied to all patients
with end-stage kidney disease and without complications
due to infections and/or malignancies.2-5
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Objective: We examined the preoperative mood and trait anxiety among kidney transplant recipients.
Methods: Fifty-seven patients awaiting kidney transplantation participated in this study.  A survey
was carried out with the State-Trait Anxiety Inventory-Trait (STAI-T) anxiety scale and the Hospital
Anxiety Depression Scale (HADS), and interviews were conducted regarding "anxiety about kidney
transplantation surgery."  The participants were divided into 2 groups based on their STAI-T scores,
and the interview results were compared between the groups.
Results: HADS scores were significantly higher in the high trait anxiety group compared to those in
the low trait anxiety group.  Interview contents were divided into the "Anxiety and concern" category,
which occurred at a significantly higher frequency in the high trait anxiety group (70%) compared to
the low trait anxiety group (47.8%); the "No anxiety" category, which did not significantly differ
between groups; and the "Positive thinking" category, which occurred at a significantly higher frequency
in the low trait anxiety group (17.4%) compared to that in the high trait anxiety group (5%).
Conclusions: These results suggest that the high trait anxiety group felt strong anxiety and depression,
while the low trait anxiety group tended to think optimistically about transplantation surgery.
Accordingly, medical staff should perform a more detailed interviews and make every effort to attempt
to understand recipients' concerns prior to kidney transplantation surgery.
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Kidney transplantation is viewed as a treatment that
frees a patient from dialysis and improves quality of
life.6-9  In a previous study, hemodialysis patients,
representing the majority of renal transplant recipients,
had significantly higher anxiety than did the recipients
after transplantation.10  On the other hand, LKT recipients
often feel and express psychological distress before and
after surgery.11-14  In particular, LKT in Japan is commonly
performed between family members, resulting in many
problems such as donor selection, often involving the
entire family.15  Previous studies have reported that
preoperative LKT recipients have negative emotions
about dialysis and positive images about life after kidney
transplant surgery.16  In general, patients prior to surgery
are prone to high anxiety.17  The recipients of a kidney
transplant prior to surgery have complex emotions such
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as expectations for their daily life after transplantation
and anxiety about surgery.  Furthermore, in LKT cases
where the organ comes from a family member, a greater
difference in recipient preoperative anxiety is observed
when assessed by education, social status, and
personality.18  However, there are few reports on recipient
anxiety prior to transplantation surgery, while many
studies have focused on qualitative or quantitative aspects
postoperatively.  In this study, we carried out a
questionnaire survey regarding the recipients' mental
status and personality tendencies, and conducted
interviews regarding the anxiety about transplantation
surgery among kidney transplantation recipients.

Materials and Methods

The participants were 59 recipients (38 men and 21
women; mean age, 41.3 ± 14.4 years) waiting for kidney
transplantation surgery at Kitasato University Hospital
from December 2006 to June 2011.  Treatments for end-
stage renal disease included hemodialysis in 45 patients,
peritoneal dialysis in 5 patients, and no treatment in 9
patients (pre-emptive therapy).  After visiting the
outpatient kidney transplantation clinic of the Department
of Urology, each recipient was referred to the Department
of Psychiatry to undergo a psychiatric evaluation as part
of the preoperative examination.  A total of 57 participants
were analyzed (36 men and 21 women; mean age 41.2 ±
14.6 years) after the exclusion of 2 participants because
of incomplete questionnaires.

The State-Trait Anxiety Inventory (STAI)19,20

questionnaire for adults consists of two sections
containing 20 questions each that differentiates between
the temporary or emotional state anxiety versus the more
general and long-standing personality trait anxiety.  The
Japanese version of only the trait anxiety (STAI-T) was
used in the present study.  The questions were evaluated
on a four-point Likert-type scale ranging from 1-never to
4-always.

The Japanese version of the Hospital Anxiety and
Depression Scale (HADS)21,22 questionnaire, consisting
of seven questions relating to anxiety and seven questions
relating to depression, was also used in the present study.
The items were evaluated without taking into
consideration the effects of any physical diseases.  These
self-rating scales were scored on a four-point scale from
zero to three.  Two cut-off scores were used to detect
depression and anxiety as are commonly used in similar
studies.  For the purposes of the present study, participants
with scores of 8 to 10 were considered "doubtful cases,"
and those with scores of 11 or higher were considered

"cases."
Interviews were also conducted to help assess the

participants' degrees of anxiety regarding kidney
transplantation surgery.  A six-point Likert-type scale
ranging from 1-not anxious at all to 6-very anxious was
used for the interviews.

The purpose and scope of the study was explained to
each participant at the initial outpatient psychiatric visit
at Kitasato University Hospital.  In addition, written
informed consent was obtained from each participant.
Each participant was asked to complete the HADS and
STAI-T questionnaires.  All the interviews regarding
anxiety about the surgery were conducted by a
psychologist.  The study protocol was approved by the
Kitasato University School of Medicine and Hospital
Institutional Review Board.

Statistical analyses
To investigate the relationship between mental status
and expressions of anxiety about transplantation surgery,
as well as the degrees of trait anxiety in our participants,
we used the median score of 41 calculated from the trait
anxiety scale, based on the method of Okazaki et al.23

Participants were divided into two groups: the high trait
anxiety group (28 recipients with a trait anxiety score
≥42) and the low trait anxiety group (29 recipients with a
trait anxiety score ≤41).  The mean and standard deviation
(SD) for STAI-T scores and both the HADS scores of
were calculated, and the differences in the scores between
the two groups were examined using the t-test.  Likewise,
the mean and SD of the scores gathered during the
interview were calculated, and the difference in the scores
between the two groups was examined using the t-test.

We performed qualitative content analysis of the
interview contents to assess the degree of anxiety
regarding kidney transplantation surgery by referencing
methods of summary content analyses.24  First, one
psychologist extracted the key content from each of the
interviews with participants in the trait anxiety groups.
Second, names (code names) were attached to the content,
and similar contents were coded.  Based on this, similar
codes were aggregated and categorized, and names were
given to the categories.  Third, 2 psychologists checked
and discussed the codes and categories repeatedly until
an agreement was reached, and content validity was
examined.  Finally, we calculated the percent frequency
of occurrence for each category (including multiple
answers).  Within a given interview, duplicate answers
in the smallest category were considered one answer.  To
investigate differences in the frequency of occurrence of
each category (one category vs. another category), the
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Table1.  Demographic and clinical data of study groups

High anxiety group Low anxiety group Analysis All Patients
n % n % t n %

Gender
  Male 18 64.3 18 62.1 - 36 63.2
  Female 10 35.7 11 37.9 - 21 36.8
Age (Mean ± SD) 37.7 ± 12.2 44.5 ± 16.1 1.8 † 41.2 ± 14.6
Duration of dialysis (months) (Mean ± SD) 49.6 ± 86.9 45.4 ± 59.3 0.21 ns 47.4 ± 73.5
Marrital status
  Married 13 46.4 18 62.1 - 31 54.5
  Single 12 42.9 8 27.6 - 20 35.1
  Divorced   3 10.7 3 10.3 - 6 10.5
Education
  Junior high school   3 10.7 2 6.9 - 5 8.8
  High school 16 57.1 11 37.9 - 27 47.4
  University   3 10.7 9 31.0 - 12 21.1
  Unknown   6 21.4 7 24.1 - 13 22.8
Relation of donor to patient
  Parent 19 67.9 12 41.4 - 31 54.4
  Spouse   9 32.1 12 41.4 - 21 36.8
  Sibling   0 0.0 5 17.2 - 5 8.8
Method of dialysis
  Hemodialysis 23 82.1 22 75.9 - 45 78.9
  Peritoneum dialysis   0 0.0 4 13.8 - 4 7.0
  Non-dialysis   5 17.9 3 10.3 - 8 14.0
Primary disease
  Chronic   7 25.0 6 20.7 - 13 22.8
glomerulonephritis
  IgA nephropathy   4 14.3 5 17.2 - 9 15.8
  Polycystic kidney   1 3.6 3 10.3 - 7 12.3
  Focal glomerulosclerosis   5 17.9 2 6.9 - 4 7.0
  Alport syndrome   1 3.6 1 3.4 - 2 3.5
  Lupus nephritis   1 3.6 1 3.4 - 2 3.5
  Nephrotic syndrome   1 3.6 1 3.4 - 2 3.5
  Purpura nephritis   1 3.6 1 3.4 - 2 3.5
  Fabry nephropathy   1 3.6 0 0.0 - 1 1.8
  Non-IgA mesangial proliferative glomerulonephritis   1 3.6 0 0.0 - 1 1.8
  Diabetic nephropathy   0 0.0 1 3.4 - 1 1.8
  Vesico-ureteral reflux   1 3.6 0 0.0 1 1.8
  Unknown   4 14.3 8 27.6 - 12 21.1
Questionnaire score (Mean ± SD)
  HADS-A   7.3 ± 4.0   2.5 ± 1.6 5.85 ** 4.8 ± 3.9
  HADS-D   5.9 ± 3.6   2.3 ± 1.5 4.84 ** 4.1 ± 3.3
  STAI-T 53.3 ± 9.4 35.6 ± 4.7 9.06 ** 44.3 ± 11.6
Interview scores (Mean ± SD)
  Anxiety about kidney transplant surgery   4.3 ± 1.3   3.3 ± 1.0 1.95 * 3.8 ± 1.3

† P < 0.1, * P < 0.05, ** P < 0.01
The chi-square test for categorical variables and the t-test for continuous variables were used. SD, standard deviation; ns, not
significant; HADS-A, Hospital Anxiety and Depression Scale (only Anxiety); HADS-D, Hospital Anxiety and Depression Scale
(only Depression); STAI-T, State-Trait Anxiety Inventory (only Trait Anxiety)
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differences between the answers of the two groups were
examined using the chi-square test and Fisher's exact
test.  All the data from the questionnaires and the
interviews were analyzed using SPSS (Statistical Package
for the Social Sciences) statistical software version 16.0.

Results

Participant demographics and characteristics for both the
high trait anxiety and low trait anxiety groups are shown
in Table 1.  There were no significant differences between
the groups in gender, age, marital status, duration of
dialysis, education, patient's relation to donor, or primary
diseases.

Table 1 shows STAI-T questionnaire scores, which
were significantly higher in the high trait anxiety group
compared to those in the low trait anxiety group [t (55) =

9.06, P < 0.01].
Table 1 shows both anxiety and depression scores

obtained with the HADS questionnaire.  Anxiety scores
were significantly higher in the high trait anxiety group
compared to those in the low trait anxiety group [t (55) =
5.85, P < 0.01].  Similarly, depression scores were
significantly higher in the high trait anxiety group
compared to those in the low trait anxiety group [t (55) =
4.84, P < 0.01].  In the low trait anxiety group, all
participants were categorized as "non-cases" based on
anxiety and depression scores.  However, in the high
trait anxiety group, 9 participants were categorized as
"doubtful cases" and 3 as "cases" based on anxiety scores;
and 2 participants were categorized as "doubtful cases"
and 4 as "cases" based on depression scores.

Anxiety scores based on interviews were significantly
higher in the high trait anxiety group (4.3 score) compared

Table 2.  Anxiety regarding kidney transplantation surgery

Large category (%) Middle category (%) Small category (%)

High trait anxiety group
Anxiety and concern (70.0) Postoperative anxiety (28.3) Kidney (10.0)

Immunosuppressant (6.7)
Employment (5.0)
Kidney rejection (3.3)
Pain (3.3)

Anxiety about surgery (16.7) Surgery (15.0)
Anesthesia (1.7)

Feelings toward family members (11.7)
Feelings toward donor (1.7)
Medical screening (5.0)
Other (6.7)

No anxiety (25.0) Medical (13.3) Trust in the medical (10.0)
Other (3.3)

About the operation (11.7)
Positive thinking (5.0) Hope (5.0)

Low trait anxiety group
Anxiety and concern (47.8) Postoperative anxiety (21.7) Immunosuppressant (8.7)

Pain (6.5)
About body (4.3)
Dialysis (2.2)

Anxiety about surgery (15.2) Surgery (10.9)
Pain during surgery (4.3)

Feelings toward donor (8.7)
Other (2.2)

No anxiety (34.8) Medical (19.6) Trust in the medical (13.0)
Other (6.5)

About operation (15.2)
Positive thinking (17.4) Optimistic thinking (10.9)

Hope (6.5)

*The number of the reactions: the high trait anxiety group was 60, and the low trait anxiety group was 46.
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to those in the low trait anxiety group (3.3 score); [t (55)
= 3.36, P < 0.01].  The evaluation of the interview contents
was coded using 106 categories (60 categories for the
high trait anxiety group and 46 categories for the low
trait anxiety group).  Table 2 shows occurrence rates as
the percent of total occurrence rates in each group.
Interview contents were divided into three large
categories: "Anxiety and concern," "No anxiety," and
"Positive thinking."

"Anxiety and concern" was observed 70% in the high
trait anxiety group and 47.8% in the low trait anxiety
group.  "Postoperative anxiety" reflects anxiety over
events that may occur after transplantation (e.g., the
transplanted kidney, immunosuppressants, pain) and was
observed 28.3% in the high trait anxiety group and 21.7%
in the low trait anxiety group.  "Anxiety about the surgery"
represented anxiety about events that may occur during
surgery (e.g., surgery, anesthesia, and pain).  This category
was observed 16.7% in the high trait anxiety group and
15.2% in the low trait anxiety group.  "Feelings toward
family members" and "Medical screening" were
categories that appeared only in the high trait anxiety
group.  "No anxiety" was observed 25% in the high trait
anxiety group and 34.8% in the low trait anxiety group.
"Medical" reflects anxiety over events concerning
medical care (e.g. trust in the medicine and/or procedure).
This category was observed 13.3% in the high trait anxiety
group and 19.6% in the low trait anxiety group.  "About
the operation" indicated that there was no anxiety
regarding the surgery which was observed 11.7% in the
high trait anxiety group and 15.2% in the low trait anxiety
group.  Moreover, "Positive thinking" was observed 5%
in the high trait anxiety group and 17.4% in the low trait
anxiety group.  The category "Hope" reflects hope for an
improved life after the surgery.  This category was
observed 5.0% in the high trait anxiety group and 6.5%
in the low trait anxiety group.  "Optimistic thinking" was
only observed in the low trait anxiety group (10.9%).

Next, we examined the degree of trait anxiety between
the two groups in the three large categories.  Regarding
the "Anxiety and concern" category, the high trait anxiety
group (70%) had a higher frequency of occurrence
compared to the low trait anxiety group [47.8%; χ2 (1) =
5.35, P < 0.05].  However, no significant differences for
"No anxiety" were observed between the two groups
[χ2 (1) = 1.20, P = ns].  Finally, a higher frequency for
the "Positive thinking" category was observed for the
low trait anxiety group (17.4%) compared to the high
trait anxiety group [5.0%; χ2 (1) = 4.30, P < 0.01].

Discussion

Regarding the HADS scores, the high trait anxiety group
felt stronger anxiety and depression than did the low trait
anxiety group.  In particular, the high trait anxiety group
was the only group with participants categorized as
"doubtful cases" and "cases."  In a previous study by
Lisspers et al.,25 the total HADS scores strongly correlated
with the STAI in normal controls.  Our results are in
agreement with those in the Lisspers et al. report.25  Trait
anxiety denotes relatively stable individual differences
in anxiety proneness and refers to a general view of the
world in which a wide range of stimulus situations are
perceived as dangerous and threatening, and where the
general tendency is to respond with anxiety to perceived
threats in the environment.26  In stressful situations, state
anxiety is higher in people with high trait anxiety than
those with low trait anxiety.27  We think that kidney
recipients prior to transplantation, especially those with
high trait anxiety, are exposed to stronger stress and,
therefore, perceive stronger threats in preoperative
situations.

"Anxiety and concern" was the most frequent category
observed in both groups.  Our analyses showed that
r e c i p i e n t s  w e r e  c o n c e r n e d  a b o u t  t a k i n g
immunosuppressive drugs and transplanted kidney
engraftment, among other concerns.  This category
occurred at a significantly higher frequency in the high
trait anxiety group compared to that in the low trait anxiety
group.  Similarly, "Feelings toward family," which
includes anxiety over nondonor families, and "Medical
screening," which reflects anxiety over non-surgical
medical examinations, were only observed in the high
trait anxiety group.  The intent of the trait anxiety scale is
to characterize anxiety "proneness" as a long-standing or
characteristic trait.28  Our results support this, showing
that the high trait anxiety group felt greater anxiety and
concern about transplantation surgery and non-
transplantation events compared to the low trait anxiety
group.  The category of "Feelings toward family" occurred
only in the high trait anxiety group, it is considered to be
different depending on whether the consideration about
kidney transplantation was recommended from a family
member or wished for by the recipient his or herself.  The
"No anxiety" category reflects the state of no anxiety
regarding transplantation surgery.  The results in the
present study showed that recipients in both groups had
a higher trust in the medical procedure prior to surgery,
regardless of the degree of trait anxiety.  The "Positive
thinking" category occurred at a significantly higher
frequency in the low trait anxiety group compared to that
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in the high trait anxiety group.  Especially, "Optimistic
thinking" only appeared in the low trait anxiety group.
Positive thinking reflects an individual's ability to look
at gain or benefits regardless of the illness, thereby
decreasing the negative impact and increasing life
satisfaction in return.29  The results in the present study
suggest that participants in the low trait anxiety group
tended to think more optimistically about transplantation
surgery compared to those in the high trait anxiety group.

Scores obtained in the interview and on the HADS
questionnaire indicated that participants in the high trait
anxiety group were more anxious and depressed
compared to those in the low trait anxiety group.
Moreover, the high trait anxiety group expressed a higher
frequency of "Anxiety and concern" than did the low
trait anxiety group.  It has previously been report that
recipients have an increased tendency toward anxiety
and depression while waiting for kidney transplantation
surgery.30  The results of the present study support these
previous findings.

The concerns that recipients face prior to kidney
transplantation deal with not only anxiety about surgery
but also rejection of the kidney graft and the use of
immunosuppressant therapy following transplantation
surgery, among other concerns.  Therefore, medical staff
should spend more time to try to understand recipients'
real concerns prior to kidney transplantation surgery.

There are four limitations to our study.  First, the
dialysis status, dialysis period, and time to surgery were
not considered.  Second, depression and anxiety were
only measured preoperatively.  Third, the participants
only included patients, as we did not configure a control
group.  Finally, we did not investigate the reasons the
patients wanted to receive a kidney transplantation.
Future studies should include measurements that assess
patient mental status over a longer follow-up after surgery.

We examined preoperative mood and trait anxiety
among kidney recipients prior to transplantation surgery.
Our results suggest that trait anxiety is one of the
indicators to classify anxiety and depression in
preoperative recipients.  The high trait anxiety group felt
strong anxiety and depression compared to that felt by
the low trait anxiety group.  In addition, we interviewed
recipients preoperatively and found that the high trait
anxiety group expressed more "Anxiety and concern"
than did the low trait anxiety group, while the low trait
anxiety group had more "Positive thinking" than did the
high trait anxiety group.  Our findings suggest that there
are differences in psychological reactions and the actual
mental states among recipients awaiting kidney
transplantation.  Accordingly, medical staff caring for

recipients waiting for kidney transplants should perform
a more detailed interview.
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