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Abstract: Although kidney transplant can lead to psychiatric disorders, psychosocial syndromes and
demoralization, a positive post-traumatic growth (PTG) can occur in kidney transplant recipients
(KTRs). However, the PTG-Inventory (PTGI), a reliable tool to measure PTG is scarcely used to
explore the effect of this stressful event in KTRs. Thus, the purpose of our study was to assess
the level of PTG and its correlation with demoralization, physical and emotional symptoms or
problems via network analysis in KTRs. Additionally, we aimed at exploring the association of
PTG with psychiatric diagnoses, Diagnostic Criteria for Psychosomatic Research (DCPR) conditions,
and medical variables. A total of 134 KTRs were tested using MINI International Neuropsychiatric
Interview 6.0 (MINI 6.0), DCPR interview, PTGI, Edmonton Symptom Assessment System (ESAS),
Canadian Problem Checklist (CPC) and Demoralization scale (DS-IT). PTGI was used to investigate
the positive psychological experience of patients after KT. It consists of 21 items divided in five
factors. Routine biochemistry, immunosuppressive agents, socio-demographic and clinical data were
collected. A symptom network analysis was conducted among PTGI, ESAS and DS-IT. Mean score of
PTGI total of sample was 52.81 £ 19.81 with higher scores in women (58.53 £ 21.57) than in men
(50.04 £ 18.39) (p < 0.05). PTGI-Relating to Others (16.50 £ 7.99) sub-score was markedly higher
than other PTGI factor sub-scores. KTRs with DCPR-alexithymia or International Classification
of Diseases, tenth revision (ICD-10) anxiety disorders diagnosis had lower PTGI total score and
higher PTGI-Personal Strength sub-score, respectively (p < 0.05). The network analysis identified
two communities: PTGI and ESAS with DS-IT. DS-IT Disheartenment, DS-IT Hopelessness and PTGI
Relating to Others were the most central items in the network. After 1000 bootstrap procedures, the
Exploratory graph analysis revealed the presence of a median of two communities in the network in
97.5% of the bootstrap iterations. A more extensive use of PTGI should be encouraged to identify
and enhance the positive psychological changes after KT.

Keywords: post traumatic growth; psychiatric morbidity; kidney transplantation; network analysis;
ESAS; MINI; CPC; DCPR; distress; demoralization; alexithymia; anxiety

1. Introduction

Kidney transplantation (KT) is the best treatment option for people affected by end
stage chronic kidney disease (ESRD) [1]. However, KT can be considered a “traumatic
event” for kidney transplant recipients (KTRs), leading to the development of intra-
psychological conflicts and existential crisis [2]. Indeed, psychiatric disorders, especially
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anxiety and depression, are presented in KTRs with a prevalence from 10% to 40%, de-
pending on the measures used, such as the International Classification of Diseases (ICD)
or the Diagnostic and Statistical manual for Mental disorders (DSM) and cut-off points
adopted [3-5].

Furthermore, other clinically significant psychosocial syndromes, not diagnosable
with traditional psychiatric tools, were found in about 65% of KTRs. More specifically,
abnormal illness behavior, irritability, alexithymia and somatization were the most frequent
syndromes assessed by Diagnostic Criteria for Psychosomatic Research (DCPR), a useful
interview for identifying sub-threshold or undetected syndromes [6].

Recently, demoralization, a psychological syndrome distinct from depression [7],
has been diagnosed in a high percentage of medically ill patients [8], particularly with
a high prevalence of up to 86% in KTRs [9]. That is a condition described as a state of
existential distress, characterized by loss of meaning and purpose in life, hopelessness and
helplessness and feelings of “being trapped” because of persistently being unable to cope
with a particular stressful situation [10].

On the other hand, the stressful event of KT can promote positive psychological
changes, which are at the basis of concept of post-traumatic growth (PTG). According to
Tedeschi and Calhun [11], PTG is defined as a positive cognitive effect due to an extreme
crisis, and not merely a coping mechanism in ordinary stress condition. Basically, PTG,
induced by the activation of latent intrapersonal resources of the subject, might increase
the level of mental functioning after a serious experience. In order to assess and screen
the PTG, a specific psychometric tool, PTG Inventory (PTGI) has been developed [12].
It is able to capture five psychological dimensions: relating to others, new possibilities,
personal strength, spiritual change and appreciation of life. Notably, although PTGI has
been extensively used in traumatized healthy people [13], it has been also validated in
several settings of medicine, such as psycho-oncology [14], neurology [15], hematopoietic
stem cell [16] or liver transplantation [17] and dialysis [18]. Demoralization and PTG can
be conceptualized as opposite reactions to a stressful event and, to date, little is known
about the relationship between these two dimensions [9]. Thus, a network approach to
psychopathology represents an intriguing option to investigate the associations between
these two dimensions [19,20]. Rather than seeing mental disorders as the cause of different
symptoms, this theory conceptualizes them as systems arising from the complex and
mutual interaction of different symptoms [21,22]. This approach can be furtherly expanded
with the use of Exploratory Graph Analysis (EGA) [23], allowing the identification of
clusters of symptoms (“communities”) that are more related to each other.

To date, only few studies [24,25] have been focused on the use of PTGI in KTRs;
thus, the primary aim of our study was to evaluate the levels of PTG and to examine the
relationship of PTG dimensions with demoralization, physical and emotional symptoms or
problems via network analysis in KTRs. The secondary aim was to assess any association
of the PTGI with psychiatric diagnoses, DCPR conditions and medical variables.

2. Materials and Methods

Ongoing KTRs, followed by the Nephrology Unit of the Ferrara University-Hospital,
were enrolled in the study, during one of their routine follow up nephrological visits.
Inclusion criteria were: (1) being a recipient of kidney from cadaveric or living donor and
(2) age > 18 years. Exclusion criteria were: (1) Karnofsky Performance Status Scale (KPS),
indicating an insufficient level of autonomy (score < 50), and (2) presence of cognitive
disorders (Mini Mental State Examination < 24). All patients gave their written informed
consent, and the research protocol obtained the ethical approval from the Hospital Ethics
Committee for Human Research (Code: 151297, on 17 March 2016). The procedures agreed
with the Declaration of Helsinki. The same psychiatrist of the Consultation-Liaison Psy-
chiatric Service, University Psychiatry Unit of the same Hospital tested each KTR. Two
individual interviews, such as Mini-International Neuropsychiatric Interview (MINI6.0)
and Diagnostic Criteria for Psychosomatic Research Interview (DCPR), as well as four
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self-report tools, including Post-Traumatic Growth Inventory (PTGI), Edmonton Symptom
Assessment System (ESAS-Revised) and Canadian Problem Checklist (CPC) within the
COMPASS (Comprehensive Problem and Symptom Screening) tool [26] and Italian version
of Demoralization Scale (DS-IT), were administered.

2.1. PTGI

It is a screening measurement tool used to investigate the positive changes experienced
in the aftermath of a traumatic event [27]. It consists of 21 items divided in five factors: New
Possibilities, Relating to Others, Personal Strength, Spiritual Change and Appreciation of
Life. Each item scored on 6-point Likert scale from 0 (I did not experience this change as a
result of my crisis) to 5 (I experienced this change to a very great degree as a result of my
crisis). A total score of posttraumatic growth was calculated [28].

2.2. Other Instruments

e  The Mini International Neuropsychiatric Interview (MINI 6.0) [29,30] is a diagnostic
interview, expensively validated for DSM diagnoses and for ICD-10 diagnoses. In
order to formulate a psychiatric diagnosis, the ICD-10 classification was used in
this study.

e  The Diagnostic Criteria for Psychosomatic Research Structured Interview (DCPR-
SI) [31,32] is a semi-structured interview used to evaluate a set of 12 syndromes
grouped in 3 different clusters: abnormal illness behavior (i.e., disease phobia, thanato-
phobia, health anxiety, illness denial); somatization and its different expressions (i.e.,
persistent somatization, functional somatic symptoms secondary to a psychiatric dis-
order, conversion symptoms, anniversary reaction); irritability (i.e., irritable mood and
type A behavior), and in two clinical constructs (i.e., demoralization and alexithymia).
It is able to identify psychological dimensions to a much greater extent than the DSM
or ICD criteria [6,33].

e The Edmonton Symptom Assessment System (ESAS-Revised) [34,35] is a reliable
assessment tool to explore the severity of six physical (i.e., pain, tiredness, nausea,
drowsiness, lack of appetite, shortness of breath), three psychological (i.e., depression,
anxiety, feeling of not being well) and one optional symptom (i.e., emotional distress
corresponding to the Distress Thermometer) [36,37]. The Global Distress score (ESAS-
TOTAL) was obtained by summing up all the scores on the single ESAS symptom:s.
Analogously, a physical distress sub-score (ESAS-PHYS) and a psychological distress
sub-score (ESAS-EMOTIONAL) were computed as a sum of scores for the six phys-
ical symptoms and for the four psychological symptoms, respectively. The Italian
version shows an acceptable level of validity and good psychometric properties in
KTRs [38,39].

e  The Canadian Problem Checklist (CPC) [40] is a useful instrument used to screen
a list of 21 problems the patient has to deal with. It is divided into six categories
(practical, social/family, emotional, spiritual, informational and physical problems)
and the severity of each problem is rated in a yes/no (0-1) format.

e  The Italian Version of the Demoralization Scale (DS-IT) [41] is a widely valid tool for
measuring the demoralization in medical setting and also more recently in KTRs, over
the past 2 weeks [9]. It consists in 24 items which compose four subscales: loss of
meaning and purpose, dysphoria, disheartenment, and sense of failure. Each item
ranges on 6-point Likert scale (0 = never; 5 = all the time) and the sum of the single
subscales scores provides a total score.

Demographic data, clinical characteristics and routine biochemistry, determined using

standard auto analyzer techniques, were collected.

2.3. Statistical Analysis

Categorical variables were shown as frequencies (%). Continuous variables were
reported as either mean + standard deviation (SD) or median and interquartile range
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(IQR) based on their distribution. T-test and chi-square test were employed to determine
the associations of PTGI groups with DCPR/ICD-10 diagnosis, ESAS/CPC scores and
clinical variables.

Exploratory Graph Analysis

Exploratory graph analysis (EGA) was used to estimate the number of dimensions in
multivariate data using undirected network models [23]. EGA first applied a network esti-
mation method followed by a community detection algorithm for weighted networks [42].

e Network Estimation Method.

This study applied the graphical least absolute shrinkage and selection operator [43],
which estimated a Gaussian Graphical Model [44] where nodes (circles) represented vari-
ables and edges (lines) represented the conditional dependence (or partial correlations)
between nodes given all other nodes in the network. The ratio of the minimum and
maximum AA was set to 0.1 in order to control the sparsity of the network in the LASSO.
EBICglasso was applied using the qgraph package in R and yy was set to 0.5 [45]

e  Community Detection Algorithm.

The Walktrap algorithm was applied to detect the community and was implemented
using the igraph package in R [46].

e Data Analysis.

EGA was applied using the EGAnet package (version 0.9.8) in R (version 4.0.3) and its
associated results were visualized using the GGally (version 2.1.1), ggplot2 (version 3.3.3),
and qgraph (version 1.6.5) packages in R [47].

e  Bootstrap Exploratory Graph Analysis.

Bootstrap exploratory graph analysis (bootEGA) was used to estimate and to evaluate
the dimensional structure estimated using EGA. The parametric bootstrap procedure was
implemented in this study. The procedure begun by estimating a network using EGA
and then generating new replicate data from a multivariate normal distribution (with the
same number of cases as the original data). EGA was then applied to the replicate data,
continuing iteratively until the desired number of samples was achieved (e.g., 1000). The
result was a sampling distribution of EGA networks. From this sampling distribution,
descriptive statistics, namely median number of dimensions, 95% confidence intervals
around the median and the number of times a certain number of dimensions replicates,
were obtained. In addition, a median (or typical) network structure was estimated by
computing the median value of each edge across the replicate networks, resulting in
a single network. Such a network represented the “typical” network structure of the
sampling distribution. The community detection algorithm was then applied, resulting
in dimensions that would be expected for a typical network from the EGA sampling
distribution. BootEGA was applied using the EGAnet package (version 0.9.8) in R (version
4.0.3) and its associated results were visualized using the GGally (version 2.1.1) and ggplot2
(version 3.3.3) packages in R [48].

3. Results
3.1. Characteristics of the Sample

In total, 134 consecutive KTRs were included in this study; nine patients declined
to participate (six for work or family reasons and three because of health reasons) and
none was excluded. Ninety patients were men, and the average age was 56.1 (SD = 12)
years. The median time since transplantation was 85 months (ranged from 34 months to
178 months). Almost all patients (94%) received kidney from cadaveric donor and a short
time in dialysis before KT (median = 22; IQR = 3-166 months) was found. More than half
of KTRs (83) were on triple antirejection agents, including steroids (84.3%), calcineurin
inhibitors (90.3%), mycophenolate (67.7%), mTOR inhibitors (8.3%), azathioprine (10.4%).
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Further detailed socio-demographic and clinical characteristics of the cohort are presented
in Table 1.

Table 1. Socio-demographic characteristics, clinical variables and ranking order of DCPR and ICD diagnoses of the sample.

Variables Variables
Age, years 56.1 £ 12 Occupation
Females, n (%) 44 (32.8) Employed, 1 (%) 65 (48.5)
Race-Caucasian, 1 (%) 126 (94) Retired, n (%) 59 (44.1)
Education, years 11.5 +4.52 Unemployed, 1 (%) 8 (6.0)
Smokers, 1 (%) 14 (10.4) Unemployable, 7 (%) 2(1.4)
Second Transplant, 1 (%) 10 (7.4)
Acute Rejection, 1 (%) 12 (8.9) Marital Status
Single, 1 (%) 29 (21.5)
Cause of CKD Married, n (%) 89 (66)
Glomerulonephritis, 1 (%) 55 (41) Divorced, n (%) 10 (7.5)
ADPKD, 1 (%) 25 (18.7)
Diabetes Mellitus, 1 (%) 6 (4.5) DCPR Diagnosis
Hypertension, 1 (%) 4(3) Cluster AIB, 1 (%) 43 (31.3)
Other, n (%) 44 (32.8) Cluster Irritability, n (%) 42 (31.3)
Cluster Somatization, n (%) 26 (19.3)
Living Situation Alexithymia, 1 (%) 31(23.1)
Family, n (%) 93 (69.4) Demoralization, 1 (%) 23 (17.2)
Parents, 1 (%) 22 (16.4)
Alone, n (%) 11 (8.2) ICD-10 Diagnosis
Others, 1 (%) 8 (5.9) No diagnosis, 1 (%) 88 (65.7)
Anxiety disorders, n (%) 14 (10.4)
Blood Test Values Mood [affective] disorders, 1 (%) 11 (8.2)
Creatinine serum, mg,/dL 1.4 +0.54 I;Z‘]’istorg;ﬁtsg:’sfrzzt:ses; (a;“)i 21 (15.7)
GFR-MDRD, mL/min 532 +17.5

ADPKD: Autosomal Dominant Polycystic Kidney Disease; AIB: Abnormal Illness Behavior; BMI: Body Mass Index; CKD: Chronic Kidney
Disease; DCPR: Diagnostic Criteria for Psychosomatic Research; ICD: International Classification of Diseases; GFR-MDRD: Glomerular
Filtration Rate according to the equation from the Modification of Diet in Renal Disease Study.

3.2. Level of Post Traumatic Growth Inventory and Its Relationship with ICD Diagnoses and
DCPR Diagnoses

The mean score of PTGI total was 52.81 (SD = 19.81). PTGI-Relating to Others
(M =16.50; SD =7.99) sub-score was markedly higher than other PTGI factor sub-scores,
including PTGI-New Possibilities (M = 11.42, SD = 5.43), PTGI-Personal Strength (M11.08,
SD =5.19), PTGI-Appreciation of Live (M = 9.92, SD = 3.55) and PTGI-Spiritual Changes
(M =4.33,SD =291).

No significant differences of PTG total scores and sub-scores were found with socio-
demographic (marital status, housing, occupation, kidney graft months, age), clinical char-
acteristics (pre-emptive transplant, second transplant, immunosuppressive therapy, previ-
ous psychiatric ICD diagnosis and cause of nephropathy) and blood chemistry (hemoglobin,
eGFR and creatinine), expect for sex and schooling. Women (M = 58.53, SD 21.57) had
higher scores of PTGI than men (M = 50.04, SD 18.39) (t = 2.34, df = 130, p < 0.05) and a pos-
itive correlation was found between PTGI-New Possibilities and schooling (Pearson = 0.27,
p < 0.05).

The specific characteristic of the DCPR and ICD diagnoses are extensively reported
elsewhere [6], and briefly summarized in the Table 1.

Regarding ICD-10 psychiatric diagnosis (as assessed through the MINI6.0 interview),
KTRs with anxiety ICD diagnosis had higher PTGI-Personal Strength sub-score (M 13.07
with SD 2.30) than ones without anxiety ICD diagnosis (M 10.84 with SD 5.39) (t = —2.81,
df =33.87, p < 0.05).

Regarding DCPR-diagnosis compared to the whole sample, both PTGI total score and
all PTGI factors sub-scores was significantly lower in patients with alexithymia (M = 44.93,
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SD =18.21, t = 2.53, df = 130, p < 0.05) and higher in nosophobic patients (M = 69.75,
SD =14.08, t = —1.99, p < 0.05).

3.3. Relationship of the PTG Level with DS-IT and COMPASS

The network of PTGI with DS-IT and ESAS is reported graphically in Figure 1, depict-
ing the connection between physical and phycological symptoms [49].

ESAS
Physical

Relating
to Others

Hopeless
ness

New
Possibilities

Personal
Strength

Sense of

failure »
Spiritual

Change

Figure 1. The network represents the relationships of PTGI factors with ESAS symptoms and DS-IT
dimensions. Lines between symptoms (edges) are colored in green when they represent positive
correlations and in red when they represent negative correlations. The magnitude of color represents
the degree of the relationship between symptoms. ESAS: Edmonton Symptom Assessment System;
ESAS-PHYS: physical distress sub-score; ESAS-Emotional: psychological distress sub-score.

In a first analysis, practical, social/family and informational problems from the CPC
were included (emotional and physical problems were considered redundant in the model),
but resulted in no connections and thus were not included in a second analysis. The
most central items in the network were DS-IT Dishartenment, DS-IT Hopelessness and
PTGI Relating to Others. The strength of each node as a measure of centrality is shown in
Figure 2.

The values of edge weights in the network are reported in Table 2. After 1000 bootstrap
procedures, the EGA revealed the presence of two communities in the network in 97.5% of
the bootstrap iterations (95% CI 1.69-2.3).
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Figure 2. The centrality measure: the raw values of node strength are represented on horizontal axis, while the physical and
phycological symptoms are represented on vertical axis.

Table 2. Edge weights, reflecting the connection strength of PTGI factors with ESAS Scores and DS-IT dimensions, in
the network.
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ESAS-Emotional 0.21 0.14 0.09 0.17 0.18 0.17
Relating to Others * 0.29 0.40 0.08 0.22

New Possibilities * 0.29 0.21 0.13 0.16
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Personal Strength * 0.40 0.21 0.15 0.09
Spiritual Change * 008 013 0.15 0.01
Appreciation of Life * 014 022 016 009 001 —0.03 —0.08
Loss of Meaning 0.09 ~0.03 026 034
and Purpose **
Dysphoria ** 0.16 0.17 0.28 0.13 0.04
Disheartenment ** 0.18 0.26 0.28 0.30 0.19
Hopelessness ** 0.07 017 —-008 | 034 013 030 0.08
Sense of Failure ** 0.03 004 019 0.08

* PTGI factors; ** DS-IT dimensions. The connections are highlighted in dark grey (strong) and light grey (moderate) for ease of visual
comparison. ESAS: Edmonton Symptom Assessment System; ESAS-PHYS: physical distress sub-score; ESAS-EMOTIONAL: psychological
distress sub-score; PTGI: Post Traumatic Growth Inventory.

4. Discussion

In this study, we report the level of Post Traumatic Growth by assessing PTG Inventory
among KTRs and characterized, for the first time, the relationship of PTG with DS-IT,
physical/emotional symptoms or problems via network analysis among patients who
were submitted to kidney transplantation. Additionally, the effect of psychiatric and
psychosocial variables on the development of PTG was identified.

A first result indicates a mean PTGI score of 52.81 (SD = 19.81). These findings are
in line with the reported mean value of PTGI total score of a 3-year longitudinal study
performed in 53 KTRs [50], supporting the evidence that posttraumatic growth often occur
in patients after kidney transplant.

A plausible explanation could be due to the fact that KTRs are directly exposed to
traumatic events, such as the transplant surgery, the relapse of previous kidney disease,
the acute rejection, the infections and the side effects of immunosuppressive drugs, which
can mobilize positive energy after kidney transplant. Besides, PTG might be also induced
by the activation of other intrapersonal resources as consequence of a sense of gratitude
towards the deceased donor and the medical team. Indeed, kidney transplantation is
considered the beginning of a new life by KTRs, after a period of physical suffering for
dialysis dependence and fear of remaining on dialysis for all life.

In depth, when investigating the different factors of PTGI, our data show PTGI-
Relating to others sub-scale had the highest score among different dimensions of PTGI,
putting in evidence another relevant aspect, the relationships of KTRs with their family. A
strong familiar support could become crucial to overcome the extreme stress of transplant
event, especially in presence of kidney living donor. These results are consistent with a
recent study in which higher PTGI score in recipients from a living donor (M = 74, SD = 16)
compared to from a cadaveric donor (M = 65, SD = 21) were reported, highlighting the
influence of family members to enhance PTG in the post-transplant period [25]. On the
other hand, we do not find correlation between the extent of post traumatic growth and
months since transplantation. This finding seems to indicate that PTG is a phenomenon
relatively stable overtime, similarly to other studies in patients with liver transplant [28],
breast cancer [51] and colon-rectal cancer [52].
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In relation to the network developed, the results reveal the presence of two distinct
communities. More specifically, ESAS physical/emotional symptoms with DS-IT dimen-
sions and PTGI factors were the first and second cluster, respectively. The symptom
associations are not equally strong in the network and the edges between symptoms within
each community were higher than edges between communities. DS-IT Appreciation of
life, DS-IT Hopelessness and ESAS-Emotional were the three symptoms which moderately
connected the two communities. These findings seem to indicate that KTRs with high
burden of physiological symptoms, including distress, in the presence of low levels of
hopelessness, are able to develop a higher level of appreciation of life after the kidney
transplant. However, the relationship of distress with PTG is still debated in literature.
Although many studies supported an inverse correlation between distress and PTG, the
presence of distress symptoms could enhance or reduce the changes in the personality-
related domains on the base of the time elapsed since traumatic event and the type of event
(acute vs. chronic disease) [53].

Furthermore, our data seem to suggest that interventions aimed to promote apprecia-
tion of life could increase PTGI and decrease demoralization: interventions with a focus on
valued-living are gaining importance, as the two dimensions might have possible common
underlying processes; also, valued living has been shown to be correlated with PTGI-
Appreciation of Life [54]. Other approaches might include those derived from positive
psychology, like well-being therapy, which has been shown to increase PTGI in traumatized
patients [55].

Other intriguing results emerged when the relationship of PTGI with ICD-10 was
assessed. Paradoxically, the diagnosis of ICD-10 anxiety was positively associated with
high PTGI-Personal Strength score. This result might be interpreted by the fact that higher
self-awareness to handle difficulties is induced by anxiety. This cognitive state could be
considered as a positive response of patients to the new organ’s integration [56]. However,
this finding is in contrast with a previous report in which a persistent state of anxiety, due
to the partial psychological integration of kidney, contributed to reduce the level of PTG.
In addition, lower PTGI score was a significant predictor of graft rejection episodes at
3 years in cadaveric kidney transplant recipients (Odds Ratio = 0.963, 95% CI = 0.929-0.999,
p < 0.05). In other words, the higher the psychological growing after KT, the lower rates of
graft rejection [49].

On the other hand, it is worth noting that the presence of DCPR alexithymia, shown
in about one-quarter of KTRs and in almost two-third of KTRs with another DCPR diag-
nosis [6], was a strong predictor of low PTGI score. Alexithymia is characterized by the
inability to recognize and express own emotions [57]. This lack of symbolizing the feelings,
a defense mechanism against a traumatic event as kidney transplant [58], could play a role
in reducing the development of positive changes after KT. These data are consistent with
the only other study, recently published, in which the levels of alexithymia, assessed by
using TAS20 questionnaire [59], were negatively and moderately associated with PTGI
total score and sub-scores, such as changes in self-perception and appreciation of life, in
cadaveric donor recipients [50].

The strength of this study is that it evaluated, in KTRs, the level of the post-traumatic
growth level as well as its correlations with DS-IT and emotional symptoms, using PTGl and
network analysis, respectively. This research helps to promote the use of PTGI after the expe-
rience of kidney transplantation, as proved in heart, lung and liver transplantation [60-62].
Furthermore, the network analysis, a consolidated approach in psychopathology, represents
an innovative technique in the kidney transplant research.

The limitations of our study are: (1) the small sample size of our population that does
not allow us to generalize our results and (2) the lack of control group of patients with
other kidney conditions. Further multicenter studies on larges cohort of KTRs could be
conducted using a short form of PTGI [8,63,64], after its validation in the kidney transplant
setting. Furthermore, (3) in our cohort the main cause of CKD was quite different from
other investigated populations, however this variable seems not to be correlated with



J. Clin. Med. 2021, 10, 4747 10 0of 13

PTG score [24,25]. Another limit (4) is the use of the old version of DCPR-SI, due to the
absence of the new version (DCRP-R) when the study started. In addition, although the
administration of vitamin D is associated with an improvement of mental health [65,66],
(5) we did not evaluate the effect of vitamin D on PTG. Additionally, (6) we did not
consider the intensity of physical activity, a rising variable which can modify psychosocial
and physical risks factors [67-70].

5. Conclusions

This study showed a moderate level of PTG in kidney transplant recipients, sug-
gesting that health professionals responsible for treatment of KTRs should be sensitive to
promote the awareness of these complex psychological changes after kidney transplant in
their patients.

Furthermore, the network analysis identified two communities, ESAS physical/
emotional symptoms with DS-IT dimensions and PTGI factors, which were more
strongly connected within-cluster than between-clusters. This result suggests that a psy-
chological intervention could be an appropriate means of addressing psychological distress,
reducing hopelessness and improving the appreciation of life, among kidney transplant
recipients. However, the connection between these three relevant dimensions, should be
considered for further research to better define this relationship and its consequence in
term of outcomes in KTRs.

Author Contributions: Conceptualization Y.B.; drafting of the manuscript Y.B. and L.Z.; formal
analysis Y.B. and L.Z.; methodology M.P. and M.B.M.; supervision, P.E., M.A. and A.S,; validation,
L.G. All authors have read and agreed to the published version of the manuscript.

Funding: This research did not receive funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of
the Declaration of Helsinki and approved by the Hospital Ethics Committee for Human Research
(Code: 151297, on 17 March 2016).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.
Data Availability Statement: The data are not publicly available due to privacy restrictions.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.

Abecassis, M.; Bartlett, S.T.; Collins, A.J.; Davis, C.L.; Delmonico, FL.; Friedewald, J.; Hays, R.; Howard, A.; Jones, E.; Leichtman,
A.B,; et al. Kidney transplantation as primary therapy for end-stage renal disease: A National Kidney Foundation/Kidney
Disease Outcomes Quality Initiative (NKF/KDOQITM) conference. Clin. J. Am. Soc. Nephrol. 2008, 3, 471-480. [CrossRef]
[PubMed]

Miiller, H.H.; Englbrecht, M.; Wiesener, M.S.; Titze, S.; Heller, K.; Groemer, T.W.; Schett, G.; Eckardt, K.U.; Kornhuber, J.; Maler,
J.M. Depression, Anxiety, Resilience and Coping Pre and Post Kidney Transplantation—Initial Findings from the Psychiatric
Impairments in Kidney Transplantation (PI-KT)-Study. PLoS ONE 2015, 10, e0140706. [CrossRef]

Chilcot, J.; Spencer, B.W.J.; Maple, H.; Mamode, N. Depression and Kidney Transplantation. Transplantation 2014, 97, 717-721.
[CrossRef] [PubMed]

Fukunishi, I.; Sugawara, Y.; Takayama, T.; Makuuchi, M.; Kawarasaki, H.; Surman, O.S. Psychiatric disorders before and after
living-related transplantation. Psychosomatics 2001, 42, 337-343. [CrossRef] [PubMed]

Noohi, S.; Khaghani-Zadeh, M.; Javadipour, M.; Assari, S.; Najafi, M.; Ebrahiminia, M.; Pourfarziani, V. Anxiety and Depression
Are Correlated With Higher Morbidity after Kidney Transplantation. Transplant. Proc. 2007, 39, 1074-1078. [CrossRef] [PubMed]
Battaglia, Y.; Martino, E.; Piazza, G.; Cojocaru, E.; Massarenti, S.; Peron, L.; Storari, A.; Grassi, L. Abnormal Illness Behavior,
Alexithymia, Demoralization, and Other Clinically Relevant Psychosocial Syndromes in Kidney Transplant Recipients: A
Comparative Study of the Diagnostic Criteria for Psychosomatic Research System versus ICD-10 Psychiatric Nosology. Psychother.
Psychosom. 2018, 87, 375-376.

Murri, M.B.; Caruso, R.; Ounalli, H.; Zerbinati, L.; Berretti, E.; Costa, S.; Recla, E.; Folesani, F.; Kissane, D.; Nanni, M.G.; et al.
The relationship between demoralization and depressive symptoms among patients from the general hospital: Network and
exploratory graph analysis. J. Affect. Disord. 2020, 276, 137-146. [CrossRef]


http://doi.org/10.2215/CJN.05021107
http://www.ncbi.nlm.nih.gov/pubmed/18256371
http://doi.org/10.1371/journal.pone.0140706
http://doi.org/10.1097/01.TP.0000438212.72960.ae
http://www.ncbi.nlm.nih.gov/pubmed/24342977
http://doi.org/10.1176/appi.psy.42.4.337
http://www.ncbi.nlm.nih.gov/pubmed/11496023
http://doi.org/10.1016/j.transproceed.2007.04.002
http://www.ncbi.nlm.nih.gov/pubmed/17524895
http://doi.org/10.1016/j.jad.2020.06.074

J. Clin. Med. 2021, 10, 4747 110f13

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Belvederi Murri, M.; Zerbinati, L.; Ounalli, H.; Kissane, D.; Casoni, B.; Leoni, M.; Rossi, G.; Dall’Olio, R.; Caruso, R.; Nanni, M.G.;
et al. Assessing demoralization in medically ill patients: Factor structure of the Italian version of the demoralization scale and
development of short versions with the item response theory framework. J. Psychosom. Res. 2020, 128, 109889. [CrossRef]
Battaglia, Y.; Zerbinati, L.; Piazza, G.; Martino, E.; Massarenti, S.; Provenzano, M.; Esposito, P.; Andreucci, M.; Storari, A.; Grassi,
L. The Use of Demoralization Scale in Italian Kidney Transplant Recipients. J. Clin. Med. 2020, 9, 2119. [CrossRef]

Kissane, D.W.; Clarke, D.M.; Street, A.F. Demoralization syndrome: A relevant psychiatric diagnosis for palliative care. J. Palliat.
Care 2001, 17, 12-21. [CrossRef]

Tedeschi, R.G.; Calhoun, L.G. Clinical approach to growth after traumatic experiences. In Positive Psychology in Practice; Linley,
P.A., Joseph, S., Eds.; Polish Scientific Publishers PWN: Warszawa, Poland, 2007; Volume 25, pp. 230-248.

Schubert, C.F,; Schmidt, U.; Rosner, R. Posttraumatic Growth in Populations with Posttraumatic Stress Disorder-A Systematic
Review on Growth-Related Psychological Constructs and Biological Variables. Clin. Psychol. Psychother. 2016, 23, 469—-486.
[CrossRef]

Pollard, C.; Kennedy, P. A longitudinal analysis of emotional impact, coping strategies and post-traumatic psychological growth
following spinal cord injury: A 10-year review. Br. ]. Health Psychol. 2007, 12 Pt 3, 347-362. [CrossRef]

Gori, A,; Topino, E.; Sette, A.; Cramer, H. Pathways to post-traumatic growth in cancer patients: Moderated mediation and single
mediation analyses with resilience, personality, and coping strategies. J. Affect. Disord. 2021, 279, 692-700. [CrossRef] [PubMed]
Kelly, G.; Morris, R.; Shetty, H. Predictors of post-traumatic growth in stroke survivors. Disabil. Rehabil. 2018, 40, 2916-2924.
[CrossRef] [PubMed]

Dyer, G.; Gilroy, N.; Brice, L.; Kabir, M.; Gottlieb, D.; Huang, G.; Hogg, M.; Brown, L.; Greenwood, M.; Larsen, S.R.; et al. A
survey of infectious diseases and vaccination uptake in long-term hematopoietic stem cell transplant survivors in Australia.
Transpl. Infect. Dis. 2019, 21, €13043. [CrossRef]

Martin-Rodriguez, A.; Pérez-San-Gregorio, M.A,; Avargues-Navarro, M.L.; Borda-Mas, M.; Pérez-Bernal, J.; Gémez-Bravo, M.A.
How Thinking About the Donor Influences Post-traumatic Growth in Liver Transplant Recipients. Transplant. Proc. 2018, 50,
610-612. [CrossRef] [PubMed]

de Alegria, B.R.; Basabe, N.; De Lorenzo, E. Evolution of post-traumatic growth during the first 12 months of dialysis: A
longitudinal study. J. Ren. Care 2017, 43, 108-113. [CrossRef]

Cramer, A.; Waldorp, L.; Van der Maas, H.; Borsboom, D. Comorbidity: A network perspective. Behav. Brain Sci. 2010, 33, 137-150.
[CrossRef]

Fried, E.I. Problematic assumptions have slowed down depression research: Why symptoms, not syndromes are the way forward.
Front. Psychol. 2015, 6, 309. [CrossRef]

Contreras, A.; Nieto, I.; Valiente, C.; Espinosa, R.; Vazquez, C. The Study of Psychopathology from the Network Analysis
Perspective: A Systematic Review. Psychother. Psychosom. 2019, 88, 71-83. [CrossRef]

Borsboom, D. A network theory of mental disorders. World Psychiatry 2017, 16, 5-13. [CrossRef]

Golino, H.E; Epskamp, S. Exploratory Graph Analysis: A new approach for estimating the number of dimensions in psychological
research. PLoS ONE 2017, 12, e0174035. [CrossRef] [PubMed]

Yucetin, L.; Bozoklar, C.A.; Yanik, O.; Tekin, S.; Tuncer, M.; Demirbas, A. An Investigation of Post-Traumatic Growth Experiences
Among Living Kidney Donors. Transplant. Proc. 2015, 47, 1287-1290. [CrossRef] [PubMed]

Tomaszek, A.; Wroblewska, A.; Zdankiewicz—gcigaia, E.; Rzonca, P; Gatazkowski, R.; Gozdowska, J.; Lewandowska, D.;
Kosson, D.; Kosieradzki, M.; Danielewicz, R. Post-Traumatic Growth among Patients after Living and Cadaveric Donor Kidney
Transplantation: The Role of Resilience and Alexithymia. Int. ]. Environ. Res. Public Health 2021, 18, 2164. [CrossRef] [PubMed]
Howell, D.; Keshavarz, H.; Esplen, M.].; Hack, T.; Hamel, M.; Howes, J.; Jones, J.; Li, M.; Manii, D.; McLeod, D.; et al. A Pan
Canadian Practice Guideline: Screening, Assessment and Care of Psychosocial Distress, Depression, and Anxiety in Adults
with Cancer. In The Canadian Association of Psychosocial Oncology (CAPO), 2nd ed.; Canadian Association of Psychosocial
Oncology: Toronto, ON, Canada, 2015. Available online: https://www.capo.ca/resources/Documents/Guidelines/3APAN-~1
.PDF (accessed on 1 May 2016).

Prati, G.; Pietrantoni, L. Italian Adaptation and Confirmatory Factor Analysis of the Full and the Short Form of the Posttraumatic
Growth Inventory. . Loss Trauma 2014, 19, 12-22. [CrossRef]

Pérez-San-Gregorio, M.A.; Martin-Rodriguez, A.; Borda-Mas, M.; Avargues-Navarro, M.L.; Pérez-Bernal, J.; Conrad, R.; Gomez-
Bravo, M.A. Post-traumatic growth and its relationship to quality of life up to 9 years after liver transplantation: A cross-sectional
study in Spain. BM] Open 2017, 7, e017455. [CrossRef]

Faravelli, C.; Abrardi, L.; Bartolozzi, D.; Cecchi, C.; Iacono, B.L.; Ravaldi, C.; Scarpato, M.A; Truglia, E.; Prodi, PM.R.; Rosi, S.;
et al. The Sesto Fiorentino study: Point and one-year prevalences of psychiatric disorders in an Italian community sample using
clinical interviewers. Psychother. Psychosom. 2004, 73, 226-234. [CrossRef]

Rossi, A.; Alberio, R.; Porta, A.; Sandri, M.; Tansella, M.; Amaddeo, F. The reliability of the Mini-International Neuropsychiatric
Interview-Italian version. J. Clin. Psychopharmacol. 2004, 24, 561-563. [CrossRef]

Porcelli, P; Rafanelli, C. Criteria for Psychosomatic Research (DCPR) in the Medical Setting. Curr. Psychiatry Rep. 2010, 12,
246-254. [CrossRef]

Grassi, L.; Sabato, S.; Rossi, E.; Biancosino, B.; Marmai, L. The use of the Diagnostic Criteria for Psychosomatic Research (DCPR)
in oncology. Psychother. Psychosom. 2005, 74, 100-107. [CrossRef]


http://doi.org/10.1016/j.jpsychores.2019.109889
http://doi.org/10.3390/jcm9072119
http://doi.org/10.1177/082585970101700103
http://doi.org/10.1002/cpp.1985
http://doi.org/10.1348/135910707X197046
http://doi.org/10.1016/j.jad.2020.10.044
http://www.ncbi.nlm.nih.gov/pubmed/33190121
http://doi.org/10.1080/09638288.2017.1363300
http://www.ncbi.nlm.nih.gov/pubmed/28797177
http://doi.org/10.1111/tid.13043
http://doi.org/10.1016/j.transproceed.2017.09.072
http://www.ncbi.nlm.nih.gov/pubmed/29579866
http://doi.org/10.1111/jorc.12196
http://doi.org/10.1017/S0140525X09991567
http://doi.org/10.3389/fpsyg.2015.00309
http://doi.org/10.1159/000497425
http://doi.org/10.1002/wps.20375
http://doi.org/10.1371/journal.pone.0174035
http://www.ncbi.nlm.nih.gov/pubmed/28594839
http://doi.org/10.1016/j.transproceed.2015.04.027
http://www.ncbi.nlm.nih.gov/pubmed/26093699
http://doi.org/10.3390/ijerph18042164
http://www.ncbi.nlm.nih.gov/pubmed/33672136
https://www.capo.ca/resources/Documents/Guidelines/3APAN-~1.PDF
https://www.capo.ca/resources/Documents/Guidelines/3APAN-~1.PDF
http://doi.org/10.1080/15325024.2012.734203
http://doi.org/10.1136/bmjopen-2017-017455
http://doi.org/10.1159/000077741
http://doi.org/10.1097/01.jcp.0000139758.03834.ad
http://doi.org/10.1007/s11920-010-0104-z
http://doi.org/10.1159/000083168

J. Clin. Med. 2021, 10, 4747 12 0f13

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.
45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.
57.

58.

59.

60.

Battaglia, Y.; Zerbinati, L.; Martino, E.; Piazza, G.; Massarenti, S.; Storari, A.; Grassi, L. Psychosocial Dimensions in Hemodialysis
Patients on Kidney Transplant Waiting List: Preliminary Data. Transplantology 2020, 1, 123-134. [CrossRef]

Bruera, E.; Kuehn, N.; Miller, M.].; Selmser, P.; Macmillan, K. The Edmonton Symptom Assessment System (ESAS): A Simple
Method for the Assessment of Palliative Care Patients. J. Palliat. Care 1991, 7, 6-9. [CrossRef] [PubMed]

Davison, S.N.; Jhangri, G.S.; Johnson, J.A. Longitudinal validation of a modified Edmonton symptom assessment system (ESAS)
in haemodialysis patients. Nephrol. Dial. Transplant. 2006, 21, 3189-3195. [CrossRef] [PubMed]

Ma, X.; Zhang, ].; Zhong, W.; Shu, C.; Wang, F.; Wen, ].; Zhou, M.; Sang, Y.; Jiang, Y.; Liu, L. The diagnostic role of a short screening
tool—The distress thermometer: A meta-analysis. Support. Care Cancer 2014, 22, 1741-1755. [CrossRef] [PubMed]

Donovan, K.A; Grassi, L.; McGinty, H.L.; Jacobsen, P.B. Validation of the distress thermometer worldwide: State of the science.
Psychooncology 2014, 23, 241-250. [CrossRef]

Moro, C.; Brunelli, C.; Miccinesi, G.; Fallai, M.; Morino, P.; Piazza, M.; Labianca, R.; Ripamonti, C. Edmonton Symptom
Assessment Scale (ESAS): Italian validation in two palliative care settings. Support. Care Cancer 2006, 14, 30-37. [CrossRef]
Battaglia, Y.; Zerbinati, L.; Piazza, G.; Martino, E.; Provenzano, M.; Esposito, P.; Massarenti, S.; Andreucci, M.; Storari, A.; Grassi,
L. Screening Performance of Edmonton Symptom Assessment System in Kidney Transplant Recipients. J. Clin. Med. 2020, 9, 995.
[CrossRef]

Lucas, A.R; Bass, M.B.; Rothrock, N.E.; O’Connor, M.L.; Sorkin, M.R.; Nawyn, J.; Albinali, F.; Wagner, L.I. Development of
an eHealth System to Capture and Analyze Patient Sensor and Self-Report Data: Mixed-Methods Assessment of Potential
Applications to Improve Cancer Care Delivery. JMIR Med. Inform. 2018, 6, e46. [CrossRef]

Grassi, L.; Costantini, A.; Kissane, D.; Brunetti, S.; Caruso, R.; Piazza, G.; Marchetti, P.; Sabato, S.; Nanni, M.G. The factor structure
and use of the Demoralization Scale (DS-IT) in Italian cancer patients. Psychooncology 2017, 26, 1965-1971. [CrossRef]
Lancichinetti, A.; Kiveld, M.; Saramaki, J.; Fortunato, S. Characterizing the community structure of complex networks. PLoS ONE
2010, 5, €11976. [CrossRef]

Friedman, J.; Hastie, T.; Tibshirani, R. Sparse inverse covariance estimation with the graphical lasso. Biostatistics 2008, 9, 432—441.
[CrossRef]

Lauritzen, S. Graphical Models; Oxford University Press: Oxford, UK, 1996.

Epskamp, S.; Cramer, A.O.; Waldorp, L.J.; Schmittmann, V.D.; Borsboom, D. qgraph: Network visualizations of relationships in
psychometric data. J. Stat. Softw. 2012, 48, 1-18. [CrossRef]

Pons, P.; Latapy, M. Computing communities in large networks using random walks. J. Graph Algorithms Appl. 2006, 10, 191.
[CrossRef]

Epskamp, S.; Fried, E.I. A tutorial on regularized partial correlation networks. Psychol. Methods. 2018, 23, 617-634. [CrossRef]
[PubMed]

Christensen, A.P.; Gross, G.M.; Golino, H.E; Silvia, PJ.; Kwapil, T.R. Exploratory Graph Analysis of the Multidimensional
Schizotypy Scale. Schizophr. Res. 2019, 206, 43-51. [CrossRef] [PubMed]

Fonseca-Pedrero, E. Network analysis: A new way of understanding psychopathology? Rev. Psiquiatr. Salud. Ment. 2017, 10, 206.
(In English); (In Spanish) [CrossRef] [PubMed]

Latos, M.; Devecsery, A.; Lazar, G.; Horvath, Z.; Szederkényi, E.; Szenohradszky, P.; Csabai, M. The role of body image integrity
and posttraumatic growth in kidney transplantation: A 3-year longitudinal study. Health Psychol. Open 2015, 2, 2055102915581214.
[CrossRef]

Esparza, T.; Martinez, T.; Leibovich de Figueroa, N. Longitudinal study of posttraumatic growth and quality of life in women’s
breast cancer survivors. Psicooncologia 2015, 12, 303-314.

Occhipinti, S.; Chambers, S.K.; Lepore, S.; Aitken, J.; Dunn, J. A longitudinal study of post-traumatic growth and psychological
distress in colorectal cancer survivor. PLoS ONE 2015, 10, e0139119. [CrossRef]

Barskova, T.; Oesterreich, R. Post-traumatic growth in people living with a serious medical condition and its relations to physical
and mental health: A systematic review. Disabil Rehabil. 2009, 31, 1709-1733. [CrossRef]

Baseotto, M.C.; Morris, P.G.; Gillespie, D.C.; Trevethan, C.T. Post-traumatic growth and value-directed living after acquired brain
injury. Neuropsychol. Rehabil. 2020, 27, 1-20. [CrossRef] [PubMed]

Radstaak, M.; Hiining, L.; Bohlmeijer, E.T. Well-Being Therapy as Rehabilitation Therapy for Posttraumatic Stress Disorder
Symptoms: A Randomized Controlled Trial. J. Trauma. Stress 2020, 33, 813-823. [CrossRef] [PubMed]

Joralemon, D. Organ wars: The battle for body parts. Med. Anthropol. Q. 1995, 9, 335-356. [CrossRef] [PubMed]

Helmes, E.; McNeill, P.D.; Holden, R.R;; Jackson, C. The construct of alexithymia: Associations with defense mechanisms. J. Clin.
Psychol. 2008, 64, 318-331. [CrossRef]

Lumley, M.A_; Neely, L.C.; Burger, A.J. The assessment of alexithymia in medical settings: Implications for understanding and
treating health problems. J. Pers. Assess. 2007, 89, 230-246. [CrossRef]

Bagby, RM.; Parker, ].D.; Taylor, G.J. The twenty-item Toronto Alexithymia Scale-I. Item selection and cross-validation of the
factor structure. J. Psychosom. Res. 1994, 38, 23-32. [CrossRef]

Anand-Kumar, V.; Kung, M.; Painter, L.; Broadbent, E. Impact of organ transplantation in heart, lung and liver recipients:
Assessment of positive life changes. Psychol. Health 2014, 29, 687—-697. [CrossRef] [PubMed]


http://doi.org/10.3390/transplantology1020012
http://doi.org/10.1177/082585979100700202
http://www.ncbi.nlm.nih.gov/pubmed/1714502
http://doi.org/10.1093/ndt/gfl380
http://www.ncbi.nlm.nih.gov/pubmed/16957010
http://doi.org/10.1007/s00520-014-2143-1
http://www.ncbi.nlm.nih.gov/pubmed/24510195
http://doi.org/10.1002/pon.3430
http://doi.org/10.1007/s00520-005-0834-3
http://doi.org/10.3390/jcm9040995
http://doi.org/10.2196/medinform.9525
http://doi.org/10.1002/pon.4413
http://doi.org/10.1371/journal.pone.0011976
http://doi.org/10.1093/biostatistics/kxm045
http://doi.org/10.18637/jss.v048.i04
http://doi.org/10.7155/jgaa.00124
http://doi.org/10.1037/met0000167
http://www.ncbi.nlm.nih.gov/pubmed/29595293
http://doi.org/10.1016/j.schres.2018.12.018
http://www.ncbi.nlm.nih.gov/pubmed/30573405
http://doi.org/10.1016/j.rpsm.2017.06.004
http://www.ncbi.nlm.nih.gov/pubmed/28818613
http://doi.org/10.1177/2055102915581214
http://doi.org/10.1371/journal.pone.0139119
http://doi.org/10.1080/09638280902738441
http://doi.org/10.1080/09602011.2020.1798254
http://www.ncbi.nlm.nih.gov/pubmed/32715913
http://doi.org/10.1002/jts.22500
http://www.ncbi.nlm.nih.gov/pubmed/32289193
http://doi.org/10.1525/maq.1995.9.3.02a00040
http://www.ncbi.nlm.nih.gov/pubmed/8542438
http://doi.org/10.1002/jclp.20461
http://doi.org/10.1080/00223890701629698
http://doi.org/10.1016/0022-3999(94)90005-1
http://doi.org/10.1080/08870446.2014.882922
http://www.ncbi.nlm.nih.gov/pubmed/24460459

J. Clin. Med. 2021, 10, 4747 13 0f 13

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

Goetzmann, L.; Lieberherr, M.; Krombholz, L.; Ambiihl, P.; Boehler, A.; Noll, G.; Muellhaupt, B.; Wagner, R.; Buddeberg, C.;
Klaghofer, R. Subjective experiences following organ transplantation—A qualitative study of 120 heart, lung, liver, and kidney
recipients. Z. Psychosom. Med. Psychother. 2010, 56, 268-282.

Goetzmann, L.; Ruegg, L.; Stamm, M.; Ambiihl, P.; Boehler, A.; Halter, J.; Muellhaupt, B.; Noll, G.; Schanz, U.; Wagner-Huber, R.;
et al. Psychosocial profiles after transplantation: A 24-month follow-up of heart, lung, liver, kidney and allogeneic bone-marrow
patients. Transplantation 2008, 86, 662—-668. [CrossRef] [PubMed]

Cann, A.; Calhoun, L.G.; Tedeschi, R.G.; Taku, K.; Vishnevsky, T.; Triplett, K.N.; Danhauer, S.C. A short form of the Posttraumatic
Growth Inventory. Anxiety Stress Coping 2010, 23, 127-137. [CrossRef]

Kaur, N.; Porter, B.; LeardMann, C.A.; Tobin, L.E.; Lemus, H.; Luxton, D.D. Millennium Cohort Study Team. Evaluation of a
modified version of the Posttraumatic Growth Inventory-Short Form. BMC Med. Res. Methodol. 2017, 17, 69. [CrossRef] [PubMed]
Battaglia, Y.; Cojocaru, E.; Fiorini, F; Granata, A.; Esposito, P.; Russo, L.; Bortoluzzi, A.; Storari, A.; Russo, D. Vitamin D in kidney
transplant recipients. Clin. Nephrol. 2020, 93, 57-64. [CrossRef] [PubMed]

Jamilian, H.; Amirani, E.; Milajerdi, A.; Kolahdooz, F.; Mirzaei, H.; Zaroudi, M.; Ghaderi, A.; Asemi, Z. The effects of vitamin D
supplementation on mental health, and biomarkers of inflammation and oxidative stress in patients with psychiatric disorders: A
systematic review and meta-analysis of randomized controlled trials. Prog. Neuropsychopharmacol. Biol. Psychiatry 2019, 94, 109651.
[CrossRef]

Aucella, F; Battaglia, Y.; Bellizzi, V.; Bolignano, D.; Capitanini, A.; Cupisti, A. Physical exercise programs in CKD: Lights, shades
and perspectives. J. Nephrol. 2015, 28, 143-150. [CrossRef] [PubMed]

Belvederi Murri, M.; Folesani, F.; Zerbinati, L.; Nanni, M.G.; Ounalli, H.; Caruso, R.; Grassi, L. Physical Activity Promotes Health
and Reduces Cardiovascular Mortality in Depressed Populations: A Literature Overview. Int. |. Environ. Res. Public Health 2020,
17,5545. [CrossRef] [PubMed]

Morgado, FED.R; do Vale, W.S.; Lopes, C.S.; Maranhao Neto, G.A; Lattari, E.; Mediano, M.EFE,; Rostila, M.; Griep, R.H.; Machado,
S.; Penna, T.A,; et al. Psychosocial determinants of physical activity among workers: An integrative review. Rev. Bras. Med. Trab.
2021, 18, 472-487. [CrossRef]

Aucella, F,; Gesuete, A.; Battaglia, Y. A “Nephrological” Approach to Physical Activity. Kidney Blood Press. Res. 2014, 39, 189-196.
[CrossRef]


http://doi.org/10.1097/TP.0b013e3181817dd7
http://www.ncbi.nlm.nih.gov/pubmed/18791447
http://doi.org/10.1080/10615800903094273
http://doi.org/10.1186/s12874-017-0344-2
http://www.ncbi.nlm.nih.gov/pubmed/28427350
http://doi.org/10.5414/CN109735
http://www.ncbi.nlm.nih.gov/pubmed/31319906
http://doi.org/10.1016/j.pnpbp.2019.109651
http://doi.org/10.1007/s40620-014-0169-6
http://www.ncbi.nlm.nih.gov/pubmed/25644550
http://doi.org/10.3390/ijerph17155545
http://www.ncbi.nlm.nih.gov/pubmed/32751902
http://doi.org/10.47626/1679-4435-2020-575
http://doi.org/10.1159/000355796

	Introduction 
	Materials and Methods 
	PTGI 
	Other Instruments 
	Statistical Analysis 

	Results 
	Characteristics of the Sample 
	Level of Post Traumatic Growth Inventory and Its Relationship with ICD Diagnoses and DCPR Diagnoses 
	Relationship of the PTG Level with DS-IT and COMPASS 

	Discussion 
	Conclusions 
	References

