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Abstract: A heart transplantation (HT) is performed when a patient’s heart health has been severely
compromised. However, the health care needs of a patient throughout the transplantation process
are also significant. In order to investigate these postoperative heart transplant challenges, this study
has two objectives: to find which psychosocial and psychiatric variables relate to good prognosis
at the end of the followup period and to assess cognitive status and quality of life at the end of
the study. Therefore, we divided the sample according to the completion success and then studied
and compared the differences in participants’ personality, coping mechanisms, locus of control,
clinical, and epidemiological information. Cognitive function and quality of life assessments were
also undertaken for participants who completed their followup period. Higher significant differences
were found in openness to experience (personality), self-perceived support (locus of control), and
positive reinterpretation (coping) among those who completed the followup period. On the other
hand, a higher age and current or historical psychiatric diagnoses were more prevalent in the group
who did not complete the followup period. Our assessment of the participants after the followup
period showed normal levels of cognitive function and quality of life.

Keywords: heart transplantation; coping; followup and personality

1. Introduction

A heart transplant (HT) is the indicated treatment for either severe heart disease or a
refractory heart condition that has not responded to other treatments [1]. The number of
people requiring this intervention has increased due to improvements in cardiac treatment,
higher long-term survival rates in patients with cardiac diseases, and greater life expectancy.
However, the number of heart donors has remained the same [2]. Therefore, the whole
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transplantation process, from the selection of individuals to the long-term health status,
needs to be improved to make every transplantation successful.

Despite the potential health benefits of HTs, the procedure has multiple risks which
must be addressed to decrease postoperative mortality. Due to its medical history, mortality
risk, and the physical impact, HT has been reported as a chronic high-stress factor. The
most reported consequences of HT include spiritual, psychological, and social impacts;
the relationship between the donor and their new organ, quality of life, and coping mech-
anisms are also affected by HT [3]. The most relevant mental-health-related factors to
consider following an HT procedure are psychiatric diagnoses, substance disorders, coping
strategies, social support, and personality [4].

It has been widely reported that mental health conditions reduce life expectancy for a
variety of reasons, such as mood, anxiety, and social support, because they affect health
behavior. Consequently, it has been reported that mortality rates increase from 16% to
almost 50% in the population with mental health disorders (either prior to the HT or onset
after the surgery). Therefore, it is imperative to monitor these variables to maximize the
chance of HT success [1].

However, the influence of these mental-health-related variables on long-term treat-
ment remains unclear. It has been reported that the length of the treatment has an effect
on the number of people who complete it. This happens because adherence to the recom-
mended treatment tends to be lost, particularly when a change of habits is required. This is
mediated by the patient’s personal variables, doctor—patient relationship, treatment, and
illness characteristics [5].

First, this study aims to analyze which types of psychosocial and psychiatric features
are associated with a completed long-term followup after an HT. Second, this study assesses
cognitive status and quality of life eight years after the HT intervention.

2. Materials and Methods
2.1. Design

This quasi-experimentally designed research is based on a previous study, in which
the original sample was assessed before and 12 months after an HT [4]. In this study,
the 12-month followup period used in the previous research design was increased to a
mean time of 99 months (eight years). After this followup period, the remaining sam-
ple was assessed once more. Finally, the original sample was divided into two groups
and compared.

2.2. Sample

The candidates were patients from the cardiac unit of the Hospital Clinic of Barcelona.
A nonprobability sampling method was used. The patients were included in the study
between January 2006 and December 2012.

One hundred and twenty-five adult patients were suitable for the cardiac procedure,
as shown in Figure 1. Seventy-eight patients were available for the study, 25 (32%) ended
the eight-year followup and 53 (68%) did not. Patients withdrew from the experiment due
to death (25 patients) or because they were no longer committed to the study (28 patients).
Finally, the sample was divided into two groups: those who ended the followup (1 = 25)
and those who withdrew (n = 53).

The research met the ethical criteria of the Hospital Committee and the International
Society for Heart and Lung Transplantation. The patients had to fulfill the following
inclusion criteria: (A) age between 18 and 75, (B) no intellectual disabilities or cognitive
impairments, (C) signed consent form, and (D) fulfilment of general medical criteria
for surgery suitability (having severe refractory heart failure, among other medical and
surgical variables).
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Figure 1. Flowchart of the candidates.

2.3. Procedure
The assessment consisted of the following instruments:

a.  Ad hoc clinical, epidemiological, and psychosocial form with medical and mental
health history.

b.  Structured Clinical Interview for DSM Disorders (SCID) and Statistical Manual of
Mental Disorders, Fourth Edition (DSM)—axis I disorders clinical version and axis II
personality disorders of the American Psychiatry Association [6-8].

c.  Five-Factor Inventory, Revised Edition (NEO-PI-R), a self-reported 60-item question-
naire measuring extraversion, neuroticism, openness to experience, agreeableness,
and conscientiousness. The Spanish validation of the inventory was used [9].

d. The Multidimensional Health Locus of Control (MHLC), a self-reported 18-item
Likert questionnaire with answers ranging from 1 (strongly disagree) to 6 (strongly
agree). This test assesses a person’s agency level in a variety of attributional styles.
A “condition-specific” version of this questionnaire was used because it is suited
to people with medical diseases. Those items can be applied to different topics:
doctors, high-status people, chance, and internality. The Spanish adaptation of the
questionnaire was used [10,11]

e. Coping questionnaire (COPE), a 60-item self-reported questionnaire that assesses
different ways of coping with problems and stress. Normally, COPE has 15 scales,
but Gutiérrez et al. (2007) obtained three robust and generalizable second-order
dimensions: engagement, disengagement, and help seeking. These scales were used
in our study. The Spanish validation of the questionnaire was used [12,13].

f.  HADS, a 14-item self-report screening scale. It has three scales: global, depression,
and anxiety. It reports the possible presence of clinically meaningful degrees of mood
and anxiety disorders. The cutoff is 12 points for the global scale and 8 for the anxiety
and depression scale [14,15].

g.  The Spanish version of a family functioning questionnaire (APGAR). This question-
naire can be administrated by a health-care professional or be self-reported. It has five
Likert items and assesses the perception of the patient of their family functioning. The
total score ranges from 1 (severe family dysfunction) to 10 (totally functional) [16].

h.  The Mini-Mental State Examination (MMSE). This screening is administrated by a
health-care professional and indicates the current severity of cognitive impairment.
The normality cutoff is 27 points. The Spanish validation of the questionnaire was
used [17].
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i.  EuroQol-5D, a questionnaire that can be administrated by a health-care professional
or be self-reported. It has five item dimensions: mobility, self-care, daily activities,
pain, and mood. Additionally, it has one scale that estimates self-health perception
status from 0, the worst, to 100, the best. The Spanish version of the questionnaire
was used [18].

Patients were assessed on three occasions: (1) on the waiting list, baseline; (2) 12 months
after the HT; (3) a mean time of eight years after the HT. On the first occasion, the clinical,
epidemiological, and psychosocial data were collected. Additionally, SCID, DSM, NEO-PI-
R, MHLC, COPE, HADS, and APGAR instruments were used. On the second occasion,
HADS and APGAR questionnaires were administrated again. On the third occasion, the
MMSE and EuroQol-5D tests were conducted.

2.4. Statistical Analysis

Due to the lack of available samples from the group who withdrew, statistical analyses
were performed using nonparametrical tests. If the variables were nominal, chi-squared
tests were conducted. Additionally, to increase the scope of this study, the effect size was
assessed using a Cramer’s test. If the variables were quantitative, the Mann-Whitney U
test was used. All the statistical procedures were carried out using JASP 0.14.1 software
(JASP team, Amsterdam, The Netherlands).

3. Results

One hundred and twenty-five adult patients were suitable candidates for the cardiac
procedure, as shown in Figure 1. Seventy-eight patients were available for sampling;
25 (32%) completed the eight-year followup, and 53 (68%) did not. Patients withdrew from
the experiment due to death (25 patients) or because they were no longer committed to the
study (28 patients).

The epidemiological and clinical characteristics of both groups (completed and with-
drew) and their differences are shown in Table 1. A significant difference was found for
age (when the surgery was performed). Although the current and historical psychiatric
diagnoses were both significant variables, the size of the effect was greater in the historical
rather than the current diagnosis.

Table 1. Epidemiological and clinical characteristics.

Variable Mean =+ Standard Deviation (Range) Statistics
Followup completed (n =25)  Followup NOT completed (1 = 53)

Mean followup time (months) 99.24 + 27.29 82 + 45.96 (n = 6) p=0.364
Age (years) 53 £ 8.5 (37-67) 57 £9.15 (30-72) p=0.037*%

o p=0478

Gender (% male) 72 (18) 79.24 (42) V Cramer: 0.08

Age of onset of illness (years) 42.08 4+ 9.57 (23-58) 46.32 + 11.78 (9-64) p=0.072
Cardiac disease duration (years) 10.96 + 9.44 (0-42) 11.53 £ 7.93 (0-31) p =0.509
Weight (Kg) 70.76 £ 15.02 (48-100) 72.83 4 13.36 (49-104) p =0.496

Height (m) 167 £+ 9.3 (149-192) 165 + 8.4 (149-190) p=0.541

Body mass index (BMI) 25 + 3.8 (18.29-32.27) 26.4 £ 3.94 (19.5-36.21) p=0.179
p=0.952

Prior cardiac surgery (%)

32 (8)

30.76 (16)

V Cramer: 0.007

Creatinine 1.43 +1.09 (0.7-6.5) 1.2 +£1.2(0.7-2.2) p =0.486
Employment status Percentage (1)
Pensioner 52 (13) 62.26 (33)
Active 24 (6) 11.32 (6) p =0.637
Temporal disability 12 (3) 9.43 (5) V Cramer = 0.149
Other 12 (3) 15 (9)
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Table 1. Cont.

Variable Mean =+ Standard Deviation (Range) Statistics
Pretransplant cardiac diagnosis Percentage (n)
Dilated cardiomyopathy 28 (7) 24.52 (13)
Valvular cardiomyopathy 4(1) 11.32 (6) 0706
Ischemic cardiomyopathy 44 (11) 41.5(22) v CI‘IZII;GI.‘ 0285
Congenital heart disease 0 (0) 3.77 (2) e
Nonischemic cardiomyopathy 28 (6) 18.86 (10)

Psychiatric diagnosis
History of psychiatric diagnosis

Percentage (n)

With psychiatric diagnosis 20 (5) 49 (26) p=0.038*
Without psychiatric diagnosis 80 (20) 51 (27) V Cramer: 0.41
Family history of psychiatric diagnosis
With familiar diagnosis 24 (6) 18.86 (10) p=048
Without familiar diagnosis 76 (19) 81.13 (43) V Cramer: 0.24
Current psychiatric diagnosis
Depressive disorder 0 (0) 15 (8)
Anxiety disorder 16 (4) 3.77 (2) —0.032*
Sleep disorder 4(1) 13.2 (7) v (r;r;m.er' 0.36
Personality disorder 4(1) 1.88 (1) C
None 76 (19) 66 (35)
HADS
Global 11.66 &+ 6.71 10.84 £+ 5.63 p=0.442
Depression 525%£35 478 £3.11 p =0.446
Anxiety 6.41 £ 3.83 6.0 £3.27 p =0.676
APGAR 8.95+ 1.91 920+ 1.5 p=0.726

Data are expressed either as mean = standard deviation or percentage plus absolute number. If is the second case, it is specified. Statistically
significant differences are considered if p < 0.05. Statistically significant differences are marked with *.

The results of the HADS and APGAR questionnaires were split between those who

ended the followup and those who did not. At the baseline, none of the participants showed
significant differences. However, only the comparison between the results assessed at that
moment is shown, as it was not possible to assess the group that withdrew from followup,
and the available sample after 12 months was not sufficient for a comparison to be made.
However, the APGAR score of the group that completed the followup, at the 12-month
assessment, decreased to 8.0 + 2.58.

The results of the tests completed during the waiting list are shown in Table 2. Person-
ality and openness to experience were significantly higher among those who completed
the follow-up period.

Regarding support, there were statistically significant differences when considering
the whole questionnaire; however, when performing a qualitative analysis, the difference
occurs mainly in self-perceived support. Therefore, the statistical difference may be caused
by self-perceived support. The effect size shown in this variable was 0.571. The interpreta-
tion of the effect size was condition specific, so the value in this field should be interpreted
as a large effect.

Additionally, none of the scales of the coping system showed statistically significant
differences except the positive reinterpretation, which was greater among those who
completed the followup period.

Finally, the following tests were assessed only at the end of the followup period. The
Mini-Mental State Examination showed a total score of 28.52 £ 1.5 (the total possible
score is between 0 and 30). Among the different scales of the EuroQol-5D, only the EVA
scale was used as a global indicator of the perceived self-health status. Its final score was
71.36 + 20.82 (the total possible score is between 0 and 100).
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Table 2. Results of the test of the waiting list.

Test Followup Completed Followup Incomplete p-Value
NEO-PI-R
Neuroticism 27.71+9.4 19.86 £ 6.69 0.197
Extraversion 29.19 £+ 6.55 27.51 £ 6.01 0.337
Openness to experience 33.19 & 7.01 27.73 = 6.45 0.007 *
Agreeableness 35.00 + 8.14 33.92 +£4.75 0.390
Conscientiousness 36.66 + 6.2 34.21 4+ 6.09 0.188
Locus of control (MHLC)
Self-perceived support 1.25+0.53 1.05+0.23 p-value: <0.001 *
Professional-perceived support 1.17 + 0.49 1.17 £ 0.47 V Cramer: 0.571
COPE scales
Engagement 66.42 & 14.66 62.13 +12.47 0.150
Acceptance 81.33 £ 20.17 77.06 £ 16.27 0.211
Positive reinterpretation 81.00 £ 20.82 71.45 £ 16.82 0.034 *
Active coping 62.28 - 14.30 62.90 & 20.33 0.904
Planning 64.33 £21.70 55.11 £ 23.63 0.074
Restraint coping 56.76 & 28.24 55.84 & 20.44 0.767
Suppression of competing activities 52.81 +17.14 50.40 + 19.04 0.787
Help seeking 55.25 £15.11 53.909 + 15.68 0.933
Seeking emotional support 59.47 +24.20 60.38 £ 21.88 0.866
Seeking instrumental support 63.52 £19.78 60.63 + 25.68 0.932
Venting emotions 42.76 £ 21.99 40.70 £19.15 0.765
Disengagement 30.15 = 16.15 33.38 4= 14.53 0.388
Mental disengagement 66.42 + 14.66 62.13 £+ 12.47 0.105
Behavioral disengagement 30.16 = 16.15 33.38 = 14.53 0.275
Denial 20.61 4 20.31 24.22 +17.82 0.270

Data are expressed as mean =+ standard deviation. Statistically significant differences are considered if p < 0.05. Statistically significant
differences are marked with *.

4. Discussion

We found statistically significant differences in two of the most systematically reported
variables, age and psychiatric diagnosis. This demonstrates that all variables do not have
the same predictive power, and those top variables keep their prediction power even in
small samples.

In a previous paper, Sanchez [4] studied the effect of neuroticism in the HADS score.
Here, despite the evidence relating a poor prognosis to neuroticism, no difference was
found. However, openness to experience and positive reinterpretation did have statistical
differences. Greater scores for these areas were found among those who completed the
study. This could be related to a better approach to, and understanding of, the surgery and
its consequences.

This shows us that there are variables related to a poor prognosis (neuroticism) and,
even when these variables are not present, a good prognosis is not necessarily implied
because there are other variables related to a good prognosis (i.e., openness to experience
and positive reinterpretation).

Adherence to the treatment, as expected, reduced over time. Additionally, since the
medical team, the treatment, and the illness remained similar across all the participants,
personal characteristics should explain the variability in adherence. We found statistical
differences in openness to experience and positive reinterpretation. Those are variables that
already have been reported as mediators of adherence, indicating good mood, adjustment
to the illness, and quality of life [19].

Both current and past psychiatric diagnoses have been identified as relevant variables.
This follows the current evidence. However, the effect size scores were higher in the
previous diagnosis (0.41) than the current one (0.36). In future studies, these differences
could be examined.
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In light of the results gathered, the outcome was better when the age of the participant
receiving an HT was lower. This could be related to better physical health but also to
greater life expectancy and motivation [3].

On the other hand, positive perception of the prognosis seems to be related to a better
treatment outcome, as the quality of the prognosis itself is not relevant if it is perceived
as futile by the patient. This reveals the importance of the patient’s perception of their
objective medical status. This may also explain the differences in social support, given that
a favorable prognosis is associated with a positive self-perceived support.

The etiology of cardiac disease and the age of the illness” onset have been widely
reported as a notable sources of information for generating a prognosis. However, in our
study, the influence of cardiac diagnosis was not as expected. An analysis with a large
enough sample to perform parametrical statistics may yield different results.

Previous heart surgery seemed to have very little influence among both groups
(Cramer = 0.007), even though the qualitative analysis showed that a greater number
of people with prior cardiac surgery did not complete the study. Additionally, none of
the scores of the HADS were significant, nor did they reach the cutoffs to be clinically
depressed or anxious. However, the HADS scores of the sample reduced slightly a year
after the surgery, so their anxiety and depression, albeit not clinically diagnosed in the first
instance, improved.

In every group, assessment showed that the participants’ families were fully functional.
However, there was a slight decrease between the preoperative scores and the 12-month
postoperative scores. This might be explained by the consequences of the transplantation,
such as the stress and new requirements placed upon the individuals and their families.

In the long term, both the cognitive function and the perceived health status remained
preserved. The tests showed that there was no problem with cognitive function in the
participants, since every mark was above the cutoff of 27. Additionally, the perceived
health status was, on average, reported as good (the average score was 71 on a scale from
0 to 100).

Finally, some cardiac disease etiologies can affect quality of life even though the patient
has been transplanted, such as systemic conditions [20]. However, in our final sample, all
the participants reported a good quality of life regardless of the etiology.

Limitations

Since this research depends on the functioning of the heart transplant facilities, the
methodology was affected. For example, a small sample was collected, and the charac-
teristics and personal variables relied on the inclusion criteria of the health system and
its functioning.

In addition, one goal of this study was to increase the length of the followup. However,
this caused the experimental mortality to noticeably increase. Therefore, nonparametrical
tests were necessary. In future investigations, the sample should be improved. Additionally,
some way to either prevent withdrawal or understand why participants withdrew from
the study should be implemented.

This study aimed to study the differences between two groups: those who completed
the followup and those who did not. Sorting the sample from the data gathered at the
end of the followup may be susceptible to bias. Furthermore, since there was a group that
withdrew, there was missing information; therefore, the comparison between groups may
have had some irregularities.

On the other hand, a better assessment at the end of the followup should be made
using the same tests in every assessment moment.

5. Conclusions

The influence of negative variables such as mental health diagnosis has been widely
reported. However, the lack of those variables may not be enough to explain a good
prognosis, since openness to experience seems to be related to positive outcomes, and
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neuroticism is linked to unfavorable outcomes. In addition, two of the most systematically
reported variables, age and psychiatric diagnosis, were significant in our sample. This
could be caused by the differential weight of variables and their causality with regard to
the final status of the patient, as most predictive variables keep their causality even in small
samples. Finally, the reported quality of life of those who completed the followup was
good and their cognitive functioning was preserved.
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