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APPROVED GALLEY PROOF

Background: Psychological resilience is an increasingly recognized important protective factor for emotional health after

solid organ transplantation; however, its role in the early post-transplant period is insufficiently explored. This
study examined the role of psychological resilience in emotional health among kidney and liver transplant re-
cipients, using a cross-sectional indirect-effect model.

Material/Methods: A cross-sectional, multicenter study was conducted at 4 transplant centers in Poland. Adult kidney and liv-

er transplant recipients were assessed the day before hospital discharge after transplantation (mean hospital
stay: 19.62 days). The study included 117 participants (68.4% kidney and 31.6% liver transplant recipients).
Perceived social support was assessed with the Multidimensional Scale of Perceived Social Support (MSPSS),
psychological resilience with the Psychological Resilience Scale (SPP-25), and overall emotional distress with
the Hospital Anxiety and Depression Scale (HADS). Cross-sectional mediation analyses tested an indirect-ef-
fect model with MSPSS as the independent variable (X), SPP-25 as the mediator (M), and emotional distress
measured by the HADS as the outcome variable (Y).

Results: Participants reported moderate to high psychological resilience and high perceived social support, particularly
from family and significant others, along with low to moderate emotional distress. Mediation analyses showed
associations between perceived social support and emotional distress were statistically significant only as in-
direct effects mediated by psychological resilience.

Conclusions: In the early post-transplant period, psychological resilience is statistically associated with emotional health

and may serve as an important mediator linking perceived social support to lower levels of emotional distress.
These findings are consistent with a theoretical indirect-effect model and underscore the need for longitudi-
nal studies to clarify temporal relationships in psychological adaptation after transplantation.

Keywords: Anxiety ¢ Cross-Sectional Studies ¢ Depression ¢ Resilience, Psychological ¢ Social Support ¢

Transplantation

Full-text PDF: https://www.annalsoftransplantation.com/abstract/index/idArt/952824

NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

%3233 %3 @1’]2 %46

Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be
made by its manufacturer, is not guaranteed or endorsed by the publisher

This work is licensed under Creative Commons Attribution- Indexed in: [Science Citation Index Expanded] [Index Medicus/MEDLINE]
1 [Chemical Abstracts] [Scopus]


https://orcid.org/0000-0001-5052-6690
https://orcid.org/0000-0002-2717-7741
https://orcid.org/0000-0003-1830-2114
https://orcid.org/0000-0002-2209-2159

ORIGINAL PAPER

APPROVED GALLEY PROOF

Introduction

Mood disorders, including anxiety and depressive symptoms,
are common psychosocial problems after solid organ transplan-
tation and are consistently linked to poorer quality of life, re-
duced treatment adherence, and worse clinical outcomes, in-
cluding lower overall survival [1-4]. Consequently, psychosocial
factors have attracted increasing attention as integral compo-
nents of comprehensive post-transplant care [5,6]. These factors
influence emotional functioning, health-related behaviors, and
patients’ capacity to adapt to long-term treatment demands.

Previous studies report substantial variability in the prevalence
of anxiety and depression after transplantation. Anxiety has
been observed in 12.5% to 50% of kidney transplant recipi-
ents and in 10% to 23% of liver transplant recipients [2,7-10].
Depressive symptoms occur in approximately 10% to 75% of
kidney transplant recipients, depending on methodology, pop-
ulation, and time since transplantation, and in about 30% of
liver transplant recipients [8,9,11-13]. These findings under-
score the clinical relevance of identifying psychosocial resourc-
es linked to better emotional adjustment after transplantation.

Social support is widely recognized as an important protec-
tive factor in the post-transplant period, with positive asso-
ciations with quality of life and psychosocial adaptation [14].
Prior research indicates that social support may reduce emo-
tional distress either directly or indirectly by buffering disease-
related uncertainty and treatment-related stress [5,15,16]. In
liver transplant recipients with alcohol-related disease, fami-
ly support has also been linked to lower rates of relapse and
emotional symptoms, suggesting complex relationships be-
tween social resources and mental health [9].

Another psychosocial construct increasingly examined in trans-
plantation research is psychological resilience. According to
the American Psychological Association, resilience refers to
“the process and outcome of successfully adapting to diffi-
cult or challenging life experiences” [17] and reflects an indi-
vidual’s capacity to cope with adversity [18]. Lower resilience
has been associated with poorer mental well-being, reduced
quality of life, worse postoperative outcomes, and increased
healthcare utilization [19-27]. In transplant populations, high-
er resilience has been linked to better adherence, fewer psy-
chological symptoms, and more effective functioning [28].
Importantly, previous studies suggest that resiliencerelated
constructs may play an intermediate or moderating role in the
relationship between social support and emotional outcomes
after transplantation [5,29-32].

Despite growing evidence of the importance of social support
and resilience, few studies have examined these constructs
alongside anxiety and depression within a single analytical

This work is licensed under Creative Commons Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

Hrefczuk M.K. et al:
Emotional health in kidney and liver transplant
© Ann Transplant, 2026; 31: €952824

framework. Moreover, cross-sectional studies directly testing
resilience as an intermediate factor linking perceived social
support to emotional distress in transplant recipients remain
limited. Grounded in Hobfoll’s conservation of resources the-
ory [33], which conceptualizes social support as a key external
resource that supports the development of internal resources
such as resilience, this study aimed to examine whether psy-
chological resilience is statistically associated with the rela-
tionship between perceived social support and symptoms of
anxiety and depression among kidney and liver transplant re-
cipients in the early post-transplant period.

Material and Methods

Ethical Considerations

The study was conducted in accordance with the Declaration
of Helsinki (2013 revision). Ethical approval was obtained from
the Local Bioethics Committee (approval No. AKBE/7/2025).
Participation in the study was voluntary and anonymous. All
participants provided informed consent before inclusion.

Study Design and Setting

This cross-sectional analytical study was conducted at 4 uni-
versity clinical hospitals in Poland, all of which are accred-
ited and authorized to perform solid-organ transplantation.
The participating centers included 1 in southern Poland, 1 in
central Poland, and 2 in northern Poland. All centers operate
within a centralized national transplantation system and ad-
here to uniform nationwide accreditation, organizational, and
quality standards, ensuring comparability of medical, nursing,
and psychosocial care.

Participants

The study included 117 adult solid organ transplant recipi-
ents, with 80 kidney transplant recipients (68.4%) and 37 liver
transplant recipients (31.6%), who were hospitalized between
February and May 2025. A consecutive sampling strategy was
used, which is appropriate for cross-sectional studies involv-
ing clinically specific and hard-to-access populations, such as
transplant recipients. Sample adequacy was assessed based
on sufficient variability, saturation, and compliance with rec-
ommendations for multivariate analyses requiring a minimum
of 5 to 10 observations per analyzed variable. Of the 150 ques-
tionnaires distributed, 117 were completed and included in
the final analysis.

Inclusion criteria were age18 years or older, kidney or liver trans-
plantation, ability to complete the questionnaire independently,
and written informed consent. Only patients who were clinically
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assessed as fully capable of completing the questionnaire inde-
pendently were eligible for inclusion. The absence of acute psy-
chiatric disorders, cognitive impairment, or clinically significant
disturbances of consciousness—including hepatic encephalopa-
thy in liver transplant recipients—was a prerequisite for partic-
ipation and was verified by the attending physician or a quali-
fied member of the transplant care team before data collection.

Data Collection Procedure

Data were collected in a hospital setting on the day before
discharge. Participants completed the questionnaires indepen-
dently, either on paper or electronically via a QR code, in the
presence of a trained member of the research team or a trans-
plant coordinator. The healthcare professional’s role was lim-
ited to providing procedural and organizational support and
did not involve influencing participants’ responses. The pres-
ence of medical personnel also ensured confirmation of pa-
tients’ full cognitive and psychological capacity to participate
at the time of assessment.

Most participants (n=111) completed the paper-based ver-
sion of the questionnaire, while 6 chose the electronic format.
Data from both sources were standardized using a unified cod-
ing protocol and entered into a single database. Double-entry
verification confirmed data completeness and consistency.

Study Instruments

A diagnostic survey method was employed, using the follow-
ing 3 standardized and validated self-report measures. (1) The
Hospital Anxiety and Depression Scale (HADS): The HADS con-
sists of 14 items, divided into 2 subscales: anxiety (HADS-A)
and depression (HADS-D), each with 7 items. Responses are
rated on a 4-point Likert scale from 0 to 3, yielding subscale
scores of 0 to 21. Scores of 0 to 7 indicate no symptoms, 8
to 10 suggest possible anxiety or depressive disorder, and
scores of 11 or higher indicate probable disorder. The Polish
version of the HADS demonstrates good internal consisten-
¢y (Cronbach’s o.=0.83 for HADS-A and 0.82 for HADS-D) and
has confirmed validity in clinical and population studies [34].
(2) The Multidimensional Scale of Perceived Social Support
(MSPSS): The MSPSS assesses perceived social support from 3
sources: family, friends, and significant others. Items are rated
on a 7-point Likert scale, with higher scores indicating stron-
ger perceived social support. The Polish version demonstrates
excellent reliability (Cronbach’s o= 0.93 for the total scale and
0.90-0.92 for the subscales) and good construct validity [35].
(3) The Psychological Resilience Scale (SPP-25): The SPP-25 as-
sesses psychological resilience, conceptualized as the capacity
to cope with difficult situations. It consists of 25 items rated
on a 5-point Likert scale (0-4). Higher scores indicate greater
resilience. The total score can be converted to standardized
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sten scores. The scale demonstrates good internal consisten-
cy (Cronbach’s o.=0.89) and construct validity [36].

The questionnaire was supplemented with socio-demograph-
ic and clinical variables used to characterize the study group
(Table 1).

Statistical Analysis

Statistical analyses were conducted using IBM SPSS Statistics
(version 28) for data preparation and descriptive statistics.
Quantitative variables are summarized using means, medi-
ans, and minimum and maximum values. Cross-sectional me-
diation (indirecteffect) analysis was performed using IBM SPSS
Statistics (version 28) with the PROCESS macro (version 4.2)
developed by Hayes [37]. Model 4 of the PROCESS macro was
applied to test an indirecteffect model in which perceived so-
cial support measured by the MSPSS was specified as the in-
dependent variable (X), psychological resilience measured by
the SPP25 as the mediator (M), and emotional distress as the
outcome variable (Y). For the purposes of mediation analysis,
emotional distress was operationalized as an overall index
measured by the HADS, reflecting the combined severity of de-
pressive and anxiety symptoms (conceptual model presented
in Figure 1). Indirect effects were estimated using a bootstrap-
ping procedure with 5000 resamples and biascorrected 95%
confidence intervals. An indirect effect was considered statis-
tically significant when the confidence interval did not include
zero. No covariates were included in the mediation models. The
analyses were conducted using raw summed questionnaire
scores without centering or standardization of variables prior
to analysis. Unstandardized regression coefficients (B) were
generated directly by the PROCESS macro, whereas standard-
ized coefficients () were calculated additionally to facilitate
interpretation of effect sizes across model paths. Additionally,
separate model fit statistics were calculated and reported for
each regression equation included in the mediation analysis.
Specifically, F statistics, degrees of freedom (df), multiple cor-
relation coefficients (R), and coefficients of determination (R?)
were provided separately for the mediator model (SPP-25), the
outcome model (HADS), and the total effect model. No missing
data were identified in the final dataset. Therefore, no impu-
tation procedures or missing-data corrections were required
at either the item or scale level. All mediation and regression
analyses were conducted on the same finalized analytic data-
set consisting of 117 participants (N =117), ensuring compa-
rability of coefficients across all reported paths and models.

Results

The study group included 117 transplant recipients, predomi-
nantly men (56.4%). The mean age was 47.64 years (SD 13.57),
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Table 1. Characteristics of the research group (N=117).
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Variables n % Hesn (.SD) . Range
median
Sex
"""" Female 50 27
77777777 M ale 66 56.4
"""" other 1 09
Age (years) 47'615.10%57)/ 20.00-78.00
©Education
"""" pimary 4 34
"""" lower-secondary 0 0.0
"""" vocaional 17 145
"""" secondary 53 453
"""" Tetary P 36
© Place of residence
"""" county a8 410
"""" City of 20000-50000 inhabitants 20 171
"""" City of 51000100000 inhabitants 9 7.7
"""" City of 101000-500000 inhabitants 9 7.7
"""" City of 201000-500000 inhabitants 6 5.1
"""" City over 500000 inhabitants 25 214
 Professional status
"""" Pupil/student 3 26
"""" Employed 66 56.4
"""" Unemployed 9 7.7
"""" Retied 20 17.1
"""" Occupational pension 19 16.2
Duration of hospitalization (days) 19.6216(101(549) d 5.00-74.00
 Increased length of hospitalization due to complications
77777777 Y es 41 35.0
77777777 N 0 76 65.0
. Tansplanted organ
"""" cidney 80 68.4
"""" tver 37 316
© Number of transplantation
77777777 F Irst 102 87.2
"""" Seond 15 128
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Figure 1. Conceptual mediation model. Notes: X, social
support; M, psychological resilience; Y, feeling of
depression/anxiety; path a, effect of social support on
psychological resilience; path b, effect of psychological
resilience on depression/anxiety symptoms; c’, effect
of social support on feeling of depression/anxiety.

with a median of 48 years (range 20-78). Most participants
were kidney transplant recipients (68.4%), and 87.2% under-
went transplantation for the first time. The mean length of hos-
pital stay was 19.62 days (SD 11.49), with a median of 16 days
(range 5-74). Prolonged hospitalization due to complications
was reported in 35% of participants. The sociodemographic and
clinical characteristics of the sample are presented in Table 1.

Descriptive statistics for psychological resilience (SPP-25),
perceived social support (MSPSS), and the HADS subscales

ORIGINAL PAPER

are summarized in Table 2. The mean SPP-25 total score was
79.94 (median 81; range 45-100). Among SPP-25 dimensions,
the highest mean score was observed for openness to new
experiences and sense of humor (mean 16.94; median 17),
and the lowest mean score for optimistic attitude and abili-
ty to mobilize in difficult situations (mean 15.03; median 16).
Perceived social support was high (MSPSS total: mean 76.07;
median 80; range 14-84), with the highest ratings reported for
support from significant others (mean 26.25; median 28) and
family (mean 25.76; median 28). Mean scores on HADS sub-
scales were 5.70 for anxiety (median 5; range 2-14) and 5.03
for depression (median 5; range 0-15). Distributional indices
(skewness and kurtosis) are provided in Table 2. These indi-
ces were used for descriptive purposes only and did not influ-
ence the choice of statistical procedures.

Perceived social support (MSPSS) was positively associated
with psychological resilience (SPP-25) (path a: B 0.3150, SE
0.1037, 3 0.2726, P=0.0029), and this model explained 7.4%
of the variance in resilience (R2=0.074). Psychological resil-
ience was negatively associated with emotional distress op-
erationalized as the overall HADS score (path b: B -0.2165, SE
0.0314, B -0.5425, P<0.001).

The model, including perceived social support and resilience, ex-
plained 34.5% of the variance in the HADS outcome (R? = 0.345).

Table 2. Descriptive analyses of the SPP-25, HADS, and MSPSS questionnaires.

SPP-25 overall result 79.94
— Perseverance and determination in action 16.26
— Openness to new experiences and a
16.94
sense of humor
— Personal coping skills and tolerance of 15.82
negative emotions ’
— Tolerance for failure and treating life as
15.88
a challenge
— Optimistic attitude to life and ability to 15.03
mobilize in difficult situations ’
HADS — depression 5.03 5.00
HADS - anxiety 5.70 5.00
MSPSS — overall score 76.07
— Friends 24.06
— Family 25.76
— Significant others 26.25

13.38 -0.59 -0.17 45.00 100.00
2.81 -0.66 0.39 7.00 20.00
2.66 -1.03 0.99 8.00 20.00
2.99 -0.49 -0.47 9.00 20.00
291 -0.46 -0.58 8.00 20.00
3.41 -0.73 0.47 4.00 20.00
3.38 0.71 0.33 0.00 15.00
2.34 1.00 1.13 2.00 14.00

11.58 -2.64 8.90 14.00 84.00
5.88 -2.06 4.06 4.00 28.00
3.92 =211/ 8.82 6.00 28.00
3.62 -3.43 15.07 4.00 28.00

Abbreviations: HADS, Hospital Anxiety and Depression Scale; MSPSS, Multidimensional Scale of Perceived Social Support;
SPP-25, Resilience Measurement Scale; SD, standard deviation; K, kurtosis; A, skewness; Min, minimum value; Max, maximum value.
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Table 3. Results of the mediation analysis: relationships between MSPSS, SPP-25, and HADS.

Model for mediator (SPP-25): F=9.224, df=1,115, P=0.003, R=0.273, R2=0.074

0.0295

ab MSPSS — SPP-25 — HADS -0.0682

3.0380 0.0029 [0.1096; 0.5203] 0.2726
-6.8881  <0.001 [-0.2788; -0.1542]  -0.5425
-1.5498 0.1240  [-0.1282;0.0157]  -0.1221
-3.0064 0.0032  [-0.2065;-0.0425]  -0.2699

= = [-0.1316; -0.0140]  -0.1479

Abbreviations: B, regression coefficients (unstandardized); B, regression coefficients (standardized); SE, standard error;

t and p, statistics for direct effects and paths a/b and significance; Cl, confidence intervals for indirect effects, determined by bootstrap
method (5000 samples); F, model F statistic; df, degrees of freedom; P, significance level; R, multiple correlation coefficient;

R?, coefficient of determination; HADS, Hospital Anxiety and Depression Scale; MSPSS, Multidimensional Scale of Perceived Social

Support; SPP-25, Resilience Measurement Scale.

M (SPP-25)

$=0.2726 B=-0.5425

B=-0.1221

X (MSPSS) Y (HADS)
Total effect: p=-0.2699

Indirect effect: p=-0.1479
95% C1[-0.2674; -0.0283]

Figure 2. Cross-sectional indirect-effect (mediation) model
(PROCESS Model 4). Notes: X (MSPSS), social support
(Multidimensional Scale of Perceived Social Support);
M (SPP-25), psychological resilience (Psychological
Resilience Scale); Y (HADS), feeling of depression/
anxiety (Hospital Anxiety and Depression Scale); B,
standardized regression coefficients; Cl, confidence
intervals for indirect effects.

Model-level statistics confirmed the overall significance of this
regression model (F=30.067, df =2,114, P<0.001).

The direct effect of MSPSS on the HADS outcome after account-
ing for the mediator was not statistically significant (path c”:
B -0.0563, SE 0.0363,  -0.1221, P=0.1240), whereas the to-
tal effect remained statistically significant (path c: B -0.1245,
SE 0.0414, B -0.2699, P=0.0032).

The bootstrapped indirect effect (ab) was statistically signif-
icant (B -0.0682, 95% ClI [-0.1316; -0.0140]), indicating a sta-
tistically significant indirect association between perceived

This work is licensed under Creative Commons Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

social support and emotional distress via psychological resil-
ience in this cross-sectional sample.

The mediation model and standardized path coefficients are
presented in Table 3 and illustrated in Figure 2.

Discussion

In the studied group, immediately after transplantation, we
observed high psychological resilience (with a predominance
of openness and humor), high social support (especially from
significant others and family), and low levels of anxiety and de-
pression at the group level. Conversely, Biilbiiloglu and Demir
[38] reported different results, analyzing only liver recipients
and indicating that psychological resilience in this group was
only moderate, while their perceived social support was low.
The resource profile observed in our study aligns with the lat-
est narrative review, which emphasizes the key role of resil-
ience and social support in post-transplant adaptation and rec-
ommends their systematic assessment both before and after
transplantation. Moreover, our results place the level of psy-
chological resilience close to the reference values for the gen-
eral population reported for the Connor-Davidson Resilience
Scale (about 80 points) [39], reinforcing the idea that strong
adaptive resources are already available during the peri-dis-
charge period and may represent potential targets for future
intervention development. Consistent findings in kidney re-
cipients are presented in the latest scoping review, which in-
dicates that higher resilience is associated with better mental
health, greater adherence, and less fragility, and its elements
can be modified through exercise programs and interventions
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aimed at strengthening psychological resilience [28]. At the
same time, comparative data suggest that after kidney trans-
plantation, the burden of depression is usually lower than in
dialysis therapy, which is consistent with the low to moder-
ate severity of these symptoms observed in our study [40].
Finally, reviews and reports from clinical practice emphasize
that early involvement of psychologists and psychiatrists in
transplant care promotes adherence, quality of life, and re-
duction of complications, which corresponds with our obser-
vation of high resources and low distress as an optimal time
to potentially strengthen psychological resilience and reinforce
social support [41,42].

The present study focused on protective factors supporting ad-
aptation after kidney and liver transplantation, especially so-
cial support and psychological resilience as processes associ-
ated with lower levels of depression and anxiety. Protective
factors are individual and contextual resources that limit the
impact of stressors, support coping, and reduce the risk of men-
tal disorders, including post-traumatic stress disorder (PTSD).
These include, among others, perceived support and psycho-
logical resilience, understood as a complex construct involving
emotion regulation, active coping, positive reappraisal, and a
sense of control [18]. The literature indicates that these fac-
tors more often act as mediators rather than direct inhibitors
of symptoms: in heart transplant recipients, coping strategies
mediate the relationship between support and depression
[5,15], and in liver transplant recipients, family support reduc-
es risky behaviors by decreasing anxiety-depressive symptoms
[9]. Reviews emphasize the importance of systematic assess-
ment of resilience and support in modern models of care for
organ recipients [43,44].

Our results are consistent with this theoretical framework: the
association between perceived social support and emotional
distress appears to operate indirectly through psychological
resilience. It is not about the amount of support, but about
its translation into adaptive resources. Kidney recipients with
higher anxiety and depression also have worse clinical pa-
rameters (higher creatinine levels, lower hemoglobin values)
and lower quality of life, which indicates the multidimension-
al benefits of interventions that strengthen resilience [2]. Liver
transplant recipients in the early post-transplant period with
lower resilience and higher intensity of pain and anxiety-de-
pressive symptoms are at increased risk of PTSD [32]. Social
support reduces disease uncertainty and cognitive burden, cre-
ating conditions for maintaining adaptive strategies [2,5,15].

We observed that the pattern of results suggests that the as-
sociation between social support and symptoms of depres-
sion and anxiety is consistent with an indirect relationship
through psychological resilience. In clinical practice, this may
suggest that resilience could be considered an important area

This work is licensed under Creative Commons Attribution-
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of psychosocial care, with social support serving as a contex-
tual resource that supports this process. This interpretation
aligns with data from other populations: after heart transplan-
tation, coping strategies mediate the relationship between
support and depression, and in liver transplantation, family
support reduces the risk of alcohol relapse by decreasing de-
pression and anxiety [5,9].

In clinical practice, the focus may shift from merely the pres-
ence of support to qualitative work on psychological resil-
ience—regulatory skills and agency in coping with biologi-
cal and organizational stress. The best way to capture this is
through combined measurement of support, resilience, and
symptoms of anxiety and depression, which helps to identify
the missing link between the support network and mental state.
Strengthening adaptive resources may be associated with low-
er levels of anxiety and depression and with improved quality
of life, with psychological resilience playing a particularly im-
portant role. Nikoogoftar and Shahina [45] demonstrated that
resilience training in kidney transplant patients enhances self-
efficacy, promotes independence, and improves social func-
tioning, which translates into a better overall health status for
this group. Similarly, Tomaszek et al [46] indicate that psycho-
logical resilience may be a predictor of post-traumatic growth
in kidney recipients from living donors and deceased donors.

Overall, our results are consistent with the concept of struc-
tured psychosocial follow-up after transplantation, including
regular assessment of social support, resilience, and symp-
toms of depression and anxiety, as well as the potential value
of referring recipients to brief resilience-building interventions
(eg, cognitive behavioral therapy, acceptance and commitment
therapy, or positive reappraisal training). This approach aligns
with the latest narrative reviews [43,44]. For liver transplan-
tation, additional practical insights are provided by data from
the intensive care unit: lower resilience and higher pain in-
tensity, anxiety, and depressive symptoms increase the risk of
PTSD [32]. Our findings emphasize the importance of the 2023
guidelines, which recommend psychosocial assessment before
and after transplantation and the ongoing involvement of men-
tal health professionals in the care of organ recipients [44].

In summary, supporting a social support network appears to
be beneficial, especially when it is connected to building re-
silience, a factor statistically associated with lower levels of
anxiety and depression. A practical consequence is monitoring
support, resilience, anxiety, and depression, as well as offer-
ing interventions that transform support into a lasting adap-
tive resource. The literature indicates a similar direction, al-
though some studies mainly emphasized the supply of support;
our data suggest that the greatest effect comes from trans-
lating support into the patient’s skills and agency [5,9,32,43].

Indexed in: [Science Citation Index Expanded] [Index Medicus/MEDLINE]
[Chemical Abstracts] [Scopus]

APPROVED GALLEY PROOF



ORIGINAL PAPER

APPROVED GALLEY PROOF

Limitations

The population was not formally stratified by transplant type
before bootstrapping, and the subgroup sizes were not suffi-
cient to conduct robust mediation analyses separately for liver
and kidney transplant recipients. Therefore, the results should
be interpreted cautiously as referring to the overall group of
vascularized organ transplant recipients, rather than to a com-
pletely clinically homogeneous population.

The study was cross-sectional and was conducted just before
discharge (average hospital stay: 19.62 days), which prevents
assessment of the durability of the observed relationships. Self-
report tools—the MSPSS, SPP-25, and HADS—are susceptible
to reporting bias. The sample included 117 individuals from 4
centers, which improves external validity but limits represen-
tativeness. A full set of clinical covariates was not included,
increasing the risk of overfitting. Mediation was tested simul-
taneously, and the observed indirect-effect pattern requires
confirmation in longitudinal studies [37].

Conclusions

Psychological resilience was identified as a variable statistical-
ly associated with the relationship between social support and
emotional distress, consistent with an indirect-effect model,
in the early period after transplantation. From a clinical per-
spective, these findings suggest considering interventions
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aimed at strengthening psychological resilience, which may
represent an important direction for supporting adaptation
after transplantation.

An integrated screening of psychosocial resources, including
support and resilience, along with an assessment of the se-
verity of anxiety and depression symptoms allows for early
identification of patients who may benefit from targeted psy-
chosocial support. Early development of adaptive resources
may be associated with improved quality of life and adher-
ence, which could contribute to clinical stability during the
post-discharge period.

The proposed model offers a conceptual framework that may
inform the future development of structured psychosocial as-
sessment and intervention approaches in post-transplant care.
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