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Abstract: Background/Objectives: Multiple factors affect the state of patients’ health after liver
transplantation. To offer personalized nursing care, it is crucial to understand the impact that
transplant has had on the patient’s life. The primary aim of this study was to examine gender
differences in the overall health effect following liver transplantation. Methods: A cross-sectional
study was conducted using the Connor-Davidson 10 Resilience Scale, the 21-item Post Traumatic
Growth Inventory, and the Transplant Effects Questionnaire. Data was collected during May-July
2021, and statistical analyses were performed. Results: A sample of 174 liver transplant patients
who participated answering questionnaires were included, 24.1% were women. Psychological
resilience in men was correlated with personal strength, while in women, it was associated with
relationship with other. Significant gender differences were found in psychological post-traumatic
growth since liver transplantation. Additionally, resilience levels were positively and significantly
associated with adherence to immunosuppressive therapy following the transplant. However, no
mediating or moderating effect of resilience was identified. Conclusions: The results provide
valuable insights for validating and improving interventions with a gender perspective. Nursing
care must incorporate a gender perspective to deepen our understanding of the emotional
determinants and the ability to deal with them.

Keywords: nursing; gender differences; psychological resilience; psychological post-traumatic
growth; liver transplantation; cross-sectional studies

1. Introduction

For patients with terminal liver disease, liver transplantation (LT) significantly improves
survival and quality of life [1]. Post-transplant health, both physical and mental, is influenced by
various factors. Nurses play a vital role in coordinating care and providing education [2]. Nursing
interventions should focus on enhancing outcomes by identifying sources of motivation and coping,
like support groups and spirituality [3]. Both chronic liver disease and the LT procedure can be
traumatic. Studies report patients find diagnosis and intensive care traumatic [4]. Resilience, the
ability to stay focused despite adversity, is linked to social support, depression, quality of life, anxiety,
cognitive ability, and age [5,6].

Post-traumatic Growth (PTG) suggests that stressful events can activate personal resources,
enhancing functionality and serving as a protective factor to turn threats into challenges [7]. Pérez-

© 2024 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202411.2044.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 27 November 2024 d0i:10.20944/preprints202411.2044.v1

San-Gregorio et al., (2017) found that PTG after LT is linked to quality of life, indicating its importance
in ensuring long-term well-being [8]. Funuyet-Salas et al., (2019) observed differences in PTG among
LT patients based on perceived health and vitality [9]. PTG benefits recipients as they recover, with
support being crucial for eligibility and outcomes [10]. Higher PTG levels in LT recipients are linked
to more adaptive coping strategies [11]. Pérez-San-Gregorio et al., (2018) found that adherence to
treatment was positively associated with social disclosure and negatively with guilt [12].

Incorporating a gender perspective in research is good practice [13]. Race and gender impact the
chances of receiving a LT [14]. Women’s health outcomes are particularly affected by gender bias in
healthcare, suggesting disparities in the transplant system [15]. Melk et al., (2019) highlight gender
differences in access and outcomes of transplants, with 35% women and 65% men. Social
determinants of health are key to health inequities, and gender is often overlooked in studies [16].
Listabarth et al., (2022) identified inequalities in access and management of liver transplants in
patients with alcohol-related liver disease, concluding that more research with a gender perspective
is needed [17]. There are previous studies that have considered gender as significant in behaviors as
important as adherence to immunosuppressive treatment [18-20]. The recent study by Chen et al.,
(2021) studied the differences in gender and roles in the experience after LT, revealing differences
based on their gender and roles between the main beneficiaries and caregivers, whose claims were
based on the potential influences of tradition, culture and modern medicine [21]. The contributions
of the gender perspective promote equity, improve health, can strengthen policies, create
opportunities for innovation and improve solutions aimed at meeting the needs of society [22]. PTG
is one of the important factors affecting the psychological status, negative growth may lead to the
physical and mental health of the patient and then affect the adherence. However, there have been
no studies found linking general mental health, posttraumatic growth, and gender disparities in
resilience after LT.

This study’s main aim was to analyze differences between gender in psychological resilience,
psychological post-traumatic growth, and transplant effects after liver transplantation. The
secondary aims were: 1) to examine the relationship between resilience levels and health outcomes
following liver transplantation; and 2) to explore how resilience mediates and moderates the
relationship between post-traumatic growth and the effects of organ transplantation in liver
transplant patients.

2. Materials and Methods

2.1. Study Design

A descriptive cross-sectional single-center study was carried out at the Liver Transplant Unit at
Gregorio Maranon General University Hospital. Gregorio Maranén General University Hospital is a
low-medium volume transplant center with a mean of 46.5 LT per year [23]. Nursing has a specific
process within the process map of the liver transplant unit. Nursing coordinates the post-transplant
consultation, taking care of prevention and health promotion during the first year. During the first
six months, the nurse performs weekly or biweekly checkups, reaching monthly visits until the first
year.

2.2. Study Participants and Setting

The inclusion criteria were adult liver transplant patients under follow-up at the Liver
Transplant Unit at Gregorio Maranon General University Hospital, with no age limit and with the
ability to understand and complete the questionnaires provided for the study. The exclusion criteria
were patients who have received an organ transplant other than the liver, those patients with known
acute psychiatric pathology were excluded; the clinical history had previously been reviewed, and
patients who, due to some health condition, could not complete the questionnaires. Overall, no
patients were excluded due to acute psychiatric disorders, including diagnoses of schizophrenia,
unstable bipolar disorder, and other active psychotic conditions. It is important to note that no
patients with stable alcohol dependence were excluded, or that there were no patients with these
characteristics, since, as you rightly mention, this does not constitute a formal limitation for liver
transplantation in Spain.
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2.3. Data Quality Assurance

Pretest of the data collection instrument was conducted on 5% of patients at the same hospital
before the actual data collection to check the applicability of the instrument and make necessary
adjustments. These samples were not included in the final analysis. The collected data were checked
for completeness, accuracy, and clarity. Incomplete data was discarded and counted as non-
responses.

2.4. Data Collection

Data was collected during May-July 2021. All liver transplant patients under follow-up in the
liver transplant service of the Gregorio Marafiéon Hospital, a total of n=297 patients, were invited to
participate. The patients were contacted by telephone and the purpose of the study was explained to
them. Those patients who decided to participate voluntarily went to the nurse's office at the Gregorio
Marafién General University Hospital, having previously agreed on a time for the meeting. The nurse
provided the information and informed consent sheet for the participants and later hand-delivered
the paper questionnaires for the participants to fill out. The participants returned the completed
questionnaires to the liver transplant nurse practitioner. Sociodemographic variables were collected
including age, gender, and date of LT. Multiple data collection instruments were used. Instruments
were freely available. The questionnaires were provided on paper and handed personally by the
research nurse to the participants. The questionnaires were self-completed by the patients, who
returned them by hand to the research nurse.

2.5. Study Instruments

To establish the degree of resilience, the instrument used was the Connor-Davidson 10 Resilience
Scale (CD-RISC) [24], and it was validated previously in Spanish population [25], and also it has
previously been used in LT patients [6]. We have considered the resilience score as a health
conditioner that can impact the effects of transplantation. CD-RISC-10 is a 10-item unifactorial scale.
The participant responds to each of the items (“Not at all”, “Rarely”, “Sometimes”, “Often”, “ Almost
always”) assigning a value between 0-4 to each response respectively, being the final value the sum
of the scores of the 10 items. The cut-off value for a normal resilience is between 28-35 points. The
CD-RISC-10 reliability, Cronbach's alpha, was 0.81 in its validation study in the Spanish population
[26].

The evaluation of Post Traumatic Growth was carried out with the 21-item Post Traumatic
Growth Inventory (PTGI) scale [7]. The PTGl is a 21-item self-report measure designed for assessing
positive outcomes reported by people who have experienced adverse life events including
bereavement. The full-scale Cronbach’s alpha was 0.90. The factors which emerged also showed
substantial internal consistency ranged from 0.67 to 0.85: New Possibilities; Relating to Others;
Personal Strength; Spiritual Change; Appreciation of Life. The PTGI scored on a 6-point Likert scale
ranging from 0 (“I did not experience this change because of my loss”) to 5 (“I experienced this change
to a very great degree because of my loss”). Greater positive changes after the loss are suggested with
higher sum score of all items [7]. The Spanish version has demonstrated good psychometric
properties [27].

Finally, Transplant Effects Questionnaire (TxEQ-Spanish) is important to be able to assess and
compare these effects and can help to optimize treatment. It consists of 22 items scored on a 5-point
Likert scale ranging from “strongly agree” to “strongly disagree”, was used. It contains five subscales
that assess worry about the transplant, guilt regarding the donor, disclosure, adherence, and
responsibility (items, e.g., “I am worried about damaging my transplant”). The score for each
subscale is calculated by dividing the total score by the number of items. Higher scores show a higher
degree of the dimension in question. All five subscales' Cronbach's alpha values —worry 0.82, guilt
0.77, disclosure 0.91, adherence 0.82, and responsibility 0.83 —were satisfactory as a measure of
reliability [12].
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The explanation of how the scoring of the studied scales was carried out is described in the
supplementary file 1.

2.6. Data Analysis

An exploratory analysis was carried out. Data analysis using descriptive statistics, means,
standard deviation (SD), minima and maxima, and frequencies (as appropriate) were given of all
variables. An exploratory analysis of the data was performed to identify outliers or extreme values
and characterize differences between groups of cases. The most appropriate statistical techniques
were identified, and it was checked whether the data followed a Gaussian distribution with the
Kolmogorov-Smirnov normality test. The student's t-test and the chi-square test were used to
compare the different variables. For those non-parametric samples, the Wilcoxon sign, Mann-
Whitney U, and Kruskal-Wallis’s test with time grouped into four categories were used. We
performed homogeneity tests on age, time of LT, and resilience scale score that allowed us to confirm
that variability between gender subpopulations did not significantly affect the interpretation of the
data. The independent variables were those that showed statistical significance in the bivariate
analysis or were considered relevant in the conceptual framework of the study. To assess the
mediating effect of resilience between PTG and TxEQ-Spanish, we conducted the Sobel-Goodman
mediation test, adjusting for the control variables: age, years since LT, and gender. To determine the
correlation between the different instruments used, Spearman's rho coefficient was calculated. An
explanatory linear regression model was developed separately for men and women to examine the
factors associated with resilience. The dependent variable was resilience, measured by the total score
on the CD-RISC-10 questionnaire. The analyses were performed with STATA v.16.

2.7. Ethical Considerations

This study, and its written consent form, was approved by Gregorio Maranén General
University Hospital Ethical Committee (code IMPACT_TH of the 02/2021 minutes) and was
conducted in accordance with the principles articulated in the Declaration of Helsinki (28). Written
informed consent was obtained from all participants. This study followed the STROBE criteria for
quantitative studies [29]. An information page and informed consent was handed to each participant.

3. Results

From a total cohort of 297 LT patients invited to participate int the study, 180 (60.6%) handed in
the questionnaires. Of these, 174 (58.6%) fully responded to all items of all questionnaires (Figure 1).

Invited to particpate

n= 297
Dropouts n~117
| w/reasons
Withdrew n= 20
l Unknown cause n=97
Receved
n~ 130 (60.6%)
I Missing CD-RISC n=1
Missing PTGl n=2
l Missing TxEQ-Spanish n=3

Participant with complete tools
n= 174
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Figure 1. Flow chart study sample. CD-RISC: Connor-Davidson 10 Resilience Scale; TXEQ-Spanish:
Transplant Effects Questionnaire Spanish; PTGI: Post Traumatic Growth Inventory.

Of the n=174 LT patients who answered, the average study age was 61.06 (SD 11.33) years, with
a minimum value of 24 and a maximum of 86 years old. The average LT age was 51.05 (SD 11.54). A
total of 24.1% (N=42) were women. The stratification of the female sample by age was 35 years old or
younger N=2 (4.8%), 36 to 49 years old N=5 (11.9%), 50 to 64 N=13 (31%), and 65 years old or older
N=22 (52.4%). Following the same stratification, the male sample by age was N=5 (3.8%), N=10 (7.6%),
N=68 (51.5%), and N=49 (37.1%). The average numbers of years from LT were 10.01 years (SD 7.73)

(Table 1).
Table 1. Sociodemographic data.
Men (n=132) Women (n=42) p value
AgeatLT 53 [18-68] 55.50 [21-70] 376
Years from LT 8.50 [0-38] 8 [1-29] 927
Age at study 62 [25-86] 65.50 [24-83] 728

LT: Liver transplantation; U Mann-Whitney test; *p<0.05 statistically significant

Participants surveyed level of resilience (N=174) had an average value of 30.83 (SD 6.53) been
44.3% (N=77) normal resilience level, 27% (N=47) high resilience level, and 28.7% (N=50) low
resilience level. Male participants had a median value of 32 [IQR 27-36], while female participants
had 32 [27-35], no statistically significant relationships have been found between genders (p=0.525).

On the other hand, the PTG after LT, the results of the bivariate analysis have shown that women
experience higher growth than men in all the inventory dimensions. It's been statistically significant
within the new possibilities, the spiritual change, and the personal strength dimensions. Regarding
our results of the effects of transplantation with the Tx-EQ Spanish, we performed an analysis of two
independent samples by gender where our results do not show significant differences in this regard
(Table 2).
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Table 2. Impact of Liver Transplantation with a gender perspective.

Connor-Davidson 10 Resilience Scale (CD-RISC)

Variable Md [IQR] Total (n=174) Male (n=132) Female (n=42) p value
Resilience 32 [27-36] 32 [27-36] 32 [27-35] .525
Posttraumatic Growth Inventory (PTGI 21-item)
Variable Md [IQR] Total (n=174) Male (n=132) Female (n=42) p value
New Possibilities 3,71 [2,86-4,29] 3,57 [2,86-4,25] 3,86 [3-4,71] 062
Relating to Others 3,4 [2,4-4] 3,3 [2,4-4] 3,6 [2,8-4,6] .088
Personal Strength 3,75 [2,75-4,5] 3,5 [2,75-4,25] 4,25 [3,25-4,75] .010%
Spiritual Change 3[1-4] 3 [1-4] 4 [2-5] .010*
Appreciation of 4 [3,33-4,67] 4 [3,33-4,67] 4,33 [3,67-4,75] .168
Life
Transplant Effects Questionnaire Spanish (TXEQ-Spanish 22-item)

Variable Md [IQR] Total (n=174) Male (n=132) Female (n=42)  p value
Worry 3,33 [2,83-3,83] 3,33 [3-3,83] 3,25 [2,67-3,87] .505
Guilt 1,875 [1,25-2,5] 2[1,25-2,5] 1,75 [1,19-2,5] 935
Disclosure 4,67 [3,67-5] 4,67 [3,67-5] 5 [3,67-5] .289
Responsibility 4[3,5-5] 4,25 [3,5-5] 4 [3,5-5] 796
Adherence 4,6 [3,8-5] 4,8 [3,65-5] 4,6 [3,8-5] .819

U Mann-Whitney test; *p<0.05 statistically significant

Further analysis was taken according to our secondary study aim. Our results described a
significant relationship between resilience in all the dimensions post traumatic growth inventory,
and with the score of adherences to immunosuppressive treatment after liver transplantation (Table
3).

Table 3. Resilience correlation with age, time from liver transplantation and questionnaires TXEQ-
Spanish and PTGI (n=174).

Connor-Davidson 10 Resilience Scale

n=174 Pearson correlation p value
Age -.071 352
Month from Liver Transplant -.028 717
Post Traumatic Growth Inventory
New Possibilities 312% .000
Relating to Others .400** .000
Personal Strength A430%* .000
Spiritual Change .239** .001
Appreciation of Life .303** .000
Transplant Effects Questionnaire Spanish
Worry -.065 395
Guilt -.025 742
Disclosure 129 .089
Responsibility .100 187
Adherence .157* .039

Correlation is significant at the 0.05 level (bilateral)/ **Correlation is significant at the 0.01 level (bilateral)

3.1. Multivariable Analysis

A multiple linear regression analysis of resilience adjusted by gender was carried out (Table 4).
In the regression model by male gender, the variable that had a specific weight in affecting resilience
after liver transplantation was personal strength (R-squared = 0.189). In contrast, in the regression
model by female gender, the variable with the highest specific weight in affecting resilience after liver
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transplantation was relationship with others, followed by adherence to immunosuppressive
treatment (R-squared = 0.484).

Table 4. Multiple linear regression analysis by gender: factors associated with resilience.

Independent variable Male Gender
Regression Standard  (95% Conf. Intervals) p*
Coefficient (B) Error
PTGI
Relating to Others 791 717 (-.628 —2.211) 272
Personal Strength 2.233 .861 (.528 —3.938) .011*
Appreciation of Life -.876 976 (-2.809 - 1.056) 371
TxEQ-Spanish
Adherence 1.034 614 (-.180 —2.250) .094
Cons 19.651 3.728 (12.273 - 27.029) .000
Female Gender
Regression Standard  (95% Conf. Intervals) p*
Coefficient (B) Error
PTGI
Relating to Others 3.279 1.132 (.985 - 5.574) .006*
Personal Strength 1.088 1.294 (-.1.533 - 3.710) 406
Appreciation of Life -.953 971 (-4.376 —2.469) 576
TxEQ-Spanish
Adherence 1.923 971 (-.045 - 3.891) .055
Cons 9.737 7.595 (-5.653 —25.127) .208

TxEQ-Spanish: Transplant Effects Questionnaire Spanish; PTGI: Post Traumatic
Growth Inventory. " Statistically significant (p < 0.05)

3.2. Mediation and Moderation Analysis of Resilience

Mediation analysis was performed to determine whether the effect of the independent variable
(PTG) on the dependent variable (TXxEQ-Spanish) could be mediated by a change in the mediating
variable (resilience, CD-RISC).

As shown in Figure 2, the direct effect (¢’) refers to the path from PTG to TxEQ-Spanish while
controlling for the mediating variable; the indirect effect (ab) refers to the effect of PTG on TxEQ-
Spanish through the mediating variable, and the total effect (c) refers to the sum of the direct and
indirect effects of PTG on TxEQ-Spanish. This total effect occurs when the mediating variable is
excluded. The results show significant results in the direct (¢’ = 0.086, p = 0.005) and total (c = 0.095, p
=0.001) effect of the PTG on the TXEQ-Spanish, as shown in Table 5. The indirect effect of the model
is not significant (ab = 0.009, p = 0.478), since the zero value is included in the 95% confidence interval
(LI=-0,015, LS=0,033) and since the Sobel test described not statistically significant values for partial
mediation (z = 0.789, p = 0.478). Proportion of total effect that is mediated: 0.092: This indicates the
proportion of the total effect that is explained through the mediating variable resilience.
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Figure 2. Conceptual diagram of resilience mediation between PTG and the TXEQ-Spanish.

Table 5. Results of the mediation analysis of resilience.

Effect Route Coefficient SE Cl1 95%
LS LI

Direct effect of PTG on a 481%** .086 650 312
resilience
Direct effect of resilience in b 018 .025 067 -.031
TxEQ-Spanish
Direct effect of PTG in ¢’ .086* .031 147 .025
TXEQ-Spanish
Total effect of PTG in C .095** .028 150 .040
TxEQ-Spanish
Indirect effect ab .009 012 .033 -.015
Sobel test z .009 .012 .650 312
Total effect of the TXEQ

model (R2 =0,081)
Coefficient: unstandardized beta coefficient; SE: standard errors; C 95%:
confidence interval 95%; *p < 0.05; **p < 0,01; *** p < 0,000

Additionally, a moderated mediation analysis was conducted to determine whether the
mediation results from the previous analysis were independent of certain contextual variables. The
contextual variables examined included gender, age, and years since liver transplantation (LT). The
conceptual and statistical framework for this analysis is illustrated in Figure 3. The results of the
moderated mediation analysis indicated that gender (95% CI: LI =-0.882, LS = 0.534), age (95% CI: LI
=-0.074, LS = 0.045; LI =-0.001, LS = 0.058), and years since LT (95% CI: LI = -0.057, LS = 0.021) were
not significant moderators of the relationship between the two variables.
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Figure 3. Conceptual and statistical diagram of moderated mediation.

The results suggest that there is no significant mediated effect through the variable resilience.
The proportion of total mediated effect is 9.2%%, indicating that about 9.2% of the total effect of PTG
on TxEQ-Spanish is explained through resilience. The ratio of indirect to direct effect and the ratio of
total to direct effect provide additional information on the relative magnitude of these effects.

The moderation analysis was conducted to assess whether the strength of the relationship
between PTG and TxEQ-Spanish is influenced by resilience levels in liver transplant patients. As
illustrated in Figure 4, the analysis considered PTG as the predictor variable, TXEQ-Spanish as the
dependent variable, and resilience as the moderating variable. The results indicated that resilience
does not have a moderating or modifying effect on TxEQ-Spanish (-0.001, p=0.799). This section may
be divided by subheadings. It should provide a concise and precise description of the experimental
results, their interpretation, as well as the experimental conclusions that can be drawn.

EESILIENCE

PTG TxEO 4-®

RESILIENCE_PTGI

Figure 4. Results of the moderation analysis with resilience as a moderator.

4. Discussion

There are gender differences that deserve careful consideration in treatment adherence in LT
patients to improve drug safety and optimize transplanted organ survival. Our results do not
describe a mediating and moderating effect of resilience on PTG, not on the psycho-emotional effects
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of transplantation. A better understanding of sex- and gender-related differences in this field
provides the opportunity for a personalized therapeutic approach and follow-up for the management
of these patients.

Our results show that LT women patients score higher in all dimensions of post-traumatic
growth (PTG), especially in "relationship with others" and "spiritual changes." PTG significantly
contributes to resilience, differing by gender: men in “personal strength” and women in “relationship
with others.” Pérez-San Gregorio et al,, (2017) found no gender differences, differing from our
findings. Both studies found no significant difference between time since transplantation and PTG
[8]. Martin-Rodriguez et al.,, (2018) found that those who frequently thought about their donor
experienced greater PTG, especially in spiritual growth, new life appreciation, and new possibilities
post-transplant [30]. Although we did not analyze the impact of thinking about the donor,
considering our gender-based findings, it may be beneficial to explore both factors in future studies.
Our results suggest men, who exhibited less PTG, might benefit from the psychological integration
of donor thoughts to enhance PTG through increased gratitude [7].

Our study aligns with Burra et al., (2013) that understanding gender in liver transplants requires
moving beyond a binary view, recognizing more complex processes influenced by hormones, social,
and age factors [31]. In heart transplants, men and women exhibit different coping styles and stress
responses [32]. Pérez-San-Gregorio et al., (2017) found liver transplant patients use more adaptive
coping strategies, linked to greater post-traumatic growth [11]. Our findings indicate women score
higher in all PTG dimensions, suggesting they have more effective coping strategies, a hypothesis for
future studies. Another study found men needed to enhance dignity and family roles, while women
sought positive experiences and psychological support [21]. Our results highlight gender differences,
necessitating gender-specific strategies and interventions.

Tomaszek et al., (2021) found resilience predicts PTG in kidney transplant recipients [33].
Despite gender differences in PTG in our study, we found no gender differences in resilience post-
liver transplantation or in relation to time since transplantation. Fallon et al., (2020) noted that
resilience pathways differ between sexes, with women experiencing more stress-related disorders
[34]. Our study found resilience correlates with all dimensions of PTG and better adherence to
treatment. Hence, nursing should focus on enhancing resilience in transplant patients. For men, this
involves boosting personal strength and motivation. For women, it involves strengthening family
trust and support groups. A study has analyzed liver transplant patients using the TxEQ-Spanish
questionnaire. Tarabeih et al., (2020) studied Israeli liver transplant recipients with a mean of 7 years
post-LT and a maximum age of 55 years, finding scores for worry (5), guilt (2.45), disclosure (4.65),
adherence (1.25), and responsibility (3.2) [35]. Our results, with a mean patient age of 61 years and an
average of 10 years since LT, differ significantly. A recent study on young adult transplant recipients
noted gender differences in therapeutic adherence [36]. While our results do not show gender
differences, they do reveal a negative correlation between resilience, and both worry and guilt.
Treatment adherence significantly correlates with resilience, particularly in women, likely influenced
by the close follow-up from a liver transplant nurse practitioner at our hospital.

Finally, the study about quality of life after liver transplantation by Onghena et al., (2016)
concluded that multidisciplinary interventions of psychological and biosocial treatment are needed
to improve quality of life [37]. Guilt, responsibility, and worries are linked to limited mental health,
while higher mental health is associated with disclosure about transplantation [38]. Our results
showed a strong correlation between different scales and questionnaires. Resilience is crucial for
patients undergoing liver transplantation to face possible adversities. Reducing guilt and worry and
improving adherence to immunosuppressive treatment will enhance resilience. Nursing should
promote disclosure and adherence to immunosuppressive treatment, guiding and empowering
patients to cope with transplantation challenges. This involves focusing on personal strength for men
and relationships with others for women. Despite limitations, our results highlight the need for
gender-specific interventions to improve patients' quality of life after liver transplantation. Future
studies should consider age and time since transplantation in mental health analyses. The lack of a
mediating or moderating effect on resilience between PTG and the TXxEQ-Spanish opens new avenues
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for psychological research. Future studies should explore additional contributing variables
(Supplementary file 2).

We have found several limitations in our study. We did not consider analyzing further clinical
variables as the liver disease etiology nor personality variables, nor other socioeconomic data
(socioeconomic status, ethnicity/immigration background, etc.) which may contribute to diminished
quality of life, self-management abilities, etc. We share the hypothesis that patients may have
different psychological states depending on the etiology of the disease, such as patients with liver
disease due to alcohol consumption. For this reason, we encourage future studies to consider etiology
as an important variable to consider. Long-term post-transplant health parameters as
rehospitalization, infections, or other complications were assessed. The validity of findings may be
limited as we only recruited patients from a single site. The women/men ratio in the sample was just
1:4, due to be a low-medium liver transplant center. Future study should be performed multicentrally
aiming to recruit bigger and more balanced samples by gender. The study has had a high dropout
rate among those invited to participate. The data was collected during the year 2021 when the
COVID-19 pandemic continued to affect the Spanish population and there were social restrictions.
We want to include this situation as a possible determining factor of the results obtained. Future
studies should provide data based on a longitudinal design that allows a better understanding of
resilience and PTG. We understand and share that a longitudinal design would be more appropriate
to understand resilience and PTG.

On the contrary, a major strength of this study is the large sample size and the analysis of
recipients.

5. Conclusions

There are significant differences between men and women in terms of post-traumatic growth
since liver transplantation. Furthermore, the level of resilience is correlated differently between men
and women. In one hand, resilience in men is correlated with personal strength, in the other hand,
resilience in women is correlated with relationships with others. Resilience does not have a mediator
or modulate effect in PTG and the TxEQ-Spanish. These differences will help us to better understand
the psychological events suffered by patients during their follow-up.

The results provide us with the necessary knowledge to validate and improve our intervention
with the patient's gender perspective within this process. Nursing should focus its interventions
differently on men and women. To improve resilience in men, you must focus on aspects of
personality, motivation, abilities, and self-esteem. On the other hand, in women it should focus on
their family and social relationships. We must incorporate a gender perspective in our nursing
interventions to deepen our knowledge of the determinants of emotional changes and the ability to
deal with them. Future studies should use a mixed methodology (quantitative-qualitative) that
expands the information on gender differences and roles in society.

Supplementary Materials: The following supporting information can be downloaded at the website of this
paper posted on Preprints.org.
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