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Abstract
Illness cognitions regarding helplessness and acceptance are known to play a role in quality of life. Our study examines the evolution of these illness cognitions, 
physical (PQoL) and mental QoL (MQoL) in Liver Transplantation (LT) patients over time, and their relationship with pre and postoperative clinical factors. We 
performed a cross-sectional study using self-report questionnaires and medical information at 4 timeframes: preLT, postLT0–3m, postLT1y and postLT2y.

PostLT patients show significant less helplessness and more acceptance cognitions. PQoL and MQoL decrease postLT0–3m than increase and are highest at postLT1y. 
Patients postLT2y, with preLT ascites show significantly less helplessness, with preLT MELD score (<20) they show a significant better MQoL. Biliary complications 
and re-transplantation are associated with more helplessness and a worse PQoL postLT1y-2y. Length of stay in ICU and hospital is negatively correlated with illness 
cognitions and PQoL and MQoL postLT1y.

Our results suggest that patients without postoperative complications feel less helpless and show the highest acceptance of their illness postLT1y. Length of stay in 
ICU and hospital has a clear negative impact but this diminishes postLT2y.

Our results give a clear indication for more focus on the relation between patients’ cognitions, QoL and medical-clinical parameters.
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PSC: Primary Sclerosing Cholangitis; QoL: Quality of Life; SF36: 
Short form Health Survey

Introduction
Over the last decade Liver Transplantation (LT) became the 

number one treatment of end-stage liver disease and acute liver 

failure [1-3]. A distinctive increase of survival rates was noticeable, 
due to better pre- and postoperative care, a refinement of the explant 
techniques and organ preservation, better careful patient screening 
and selection, better surgical transplantation techniques and the 
development of potent immunosuppressive drugs. Currently, survival 
after three months is 91.2%, after five years 73.3% and 60.0% survival 
after ten years postLT [4-7]. Although survival remains a priority, 
Quality of Life (QoL) gains importance. QoL is defined as a state of 
complete physical, mental and social well-being and is a determining 
factor for short- and long-term outcome and success of the LT; a shift 
of focus from ‘survival’ to ‘survival and QoL’ is promoted. Studies on 
the effect of LT on QoL show a significant increase of mental, social 
and physical functioning and vitality [8,9]. However, a decrease in 
physical QoL (PQoL) is described the first year after transplantation 
and never tends to reach general population levels [10-12].

Research shows that health-related QoL is associated with 
psychological factors such as illness cognitions and coping [2,13-21]. 
Orbell et al. [22] suggested in 1998 already that a good adjustment 
to surgery might be influenced by cognitions about the illness 
[23]. Studies on this relationship are scarce. Transplantation is 
seen as a turning point in illness and health status, which assumes 
a significant change in illness cognitions [24]. Regarding chronic 
medical conditions, a lot of researchers described cognitions referring 
to acceptance and helplessness as important illness cognitions 
[16,23,25]. Acceptance is found to be a strong predictor of the mental 
QoL of chronic ill patients, more than the severity of the illness itself 
[21,26] and is described as a coping strategy related to adjustment to 
chronic illness in daily life [3,23,26-29]. Acceptance is related with 
less anxiety, depression, general disability and a better QoL, whereas 
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cognitions of helplessness correlate with an adverse predictive effect 
on QoL [23,30]. In this study we want to examine the role of these 
two illness cognitions in chronic liver patients within a LT process. In 
addition to the evolution, we also want to study associations between 
the illness cognitions and QoL with relevant medical-clinical factors 
in the context of a LT. We found this to be a critical gap in the research 
of this field.

 We already know that pre-operative health conditions such as 
Diabetes Mellitus (DM), cardiovascular comorbidities, obesity and a 
history of abdominal surgery are known to have an impact on general 
QoL of patients waiting on a LT [31-36]. Comorbidities such as DM 
and cardiovascular disease show worse outcomes post LT both short- 
and long-term [37], but no research describes a relationship with 
QoL of illness cognitions. Post-operative conditions such as length of 
stay in hospital and ICU and postoperative complications, rejection 
and surgical re-interventions are a scope of this study. Prolonged 
mechanical ventilation, severe sepsis and Length of Stay (LoS) on the 
Intensive Care Unit (ICU) are known to negatively impact mental and 
physical QoL after intensive care in general [38,39]. LoS of four days or 
less is considered as an uncomplicated trajectory at ICU with smooth 
transition to the surgical ward. LoS in hospital in total is also shown to 
be negatively correlated to long-term QoL and is multifactorial [39].

Chronic organ rejection has negative influence on PQoL and 
overall health scores and is associated with graft failure [40,41]. 
Postoperative need for revision surgery is considered as having a 
substantial impact on PQoL [9,42,43].

There is a lack of research on the role of illness cognitions of the 
patients on these found correlations between these clinical findings 
and reported QoL.

Therefore, the main goal of our research is primarily to look at 
the evolution of illness cognitions (helplessness and acceptance), 
PQoL and MQoL in LT patients over time (postLT0-3m, and postLT1y, 
postLT2y) and secondly, the relationship of illness cognitions and QoL 
with the described pre- and post-operative conditions (length of stay in 
hospital and ICU, postoperative complications, rejection and surgical 
re-interventions. The timeframe follow-up of postLT0-3m and postLT1y, 
postLT2y is chosen to distinguish short postoperative evolution from 
long-term evolution (postLT1y and postLT2y). Comparison between 
postLT1y and postLT2y is also explored.

Methodology
Data collection

The study was performed at the University Hospital of Gent, 
Belgium and was approved by the ethical committee. All participants 
signed an informed consent. Data was collected from 01/01/2015 to 
30/06/2020. Patients with a chronic liver disease were asked in the 
pre-transplantation workout phase if they were willing to participate 
in this study on quality of life and influencing psychological factors. 
Patients who were not listed for a liver transplantation (on the basis 
of contra-indications: alcohol abuse, oncological state…) were not 
included. Inclusion criteria are age (>18years, <75years), more than 
six months alcohol and tobacco-free, stable psychiatric mental state 
and motivation to transplantation. Data was obtained by self-reported 
questionnaires. Measurement points in time were: preLT, postLT (0-3 
months), postLT (1 year) and postLT (2 year). PreLT measurement is 
executed when patients are accepted to the waiting list, approximately 
1 year before LT, based on MELD score and increased pattern of 
complaints. Non-retrieval of questionnaires leads to missing data at 

some points. Therefore, we used linear mixed model analyses to even 
out the missing data using estimated means in comparison.

Socio-demographic factors were operationalized in educational 
level, marital state and work situation. The patients’ medical files were 
consulted for relevant clinical factors: liver-related liver surgery, re-
transplantation(s) of the liver, complications, contra-indications for 
transplantation and alcohol usage in the years prior.

Measures
Short form health survey (SF-36): The Dutch version of Short-

Form (36 items) Health Survey (SF-36) was used to measure QoL. 
It is al self-report questionnaire, which covers eight domains of the 
health condition: physical functioning, bodily pain, vitality, social 
functioning, mental health, overall health perception, role limitations 
physical and role limitations mental. These eight domains are the basis 
of a total QoL-score (0 to 100). The higher the total score, the higher 
is health-related QoL. Two subscales can be conducted: MQoL and 
PQoL. QoLtotal score is the mean of both scores, in this study we work 
with the two subscales. The validity and reliability of the questionnaire 
is good [44].

Illness cognition questionnaire (ICQ): The Illness Cognition 
Questionnaire (ICQ) consists of 18 items and has three subscales 
(acceptance, helplessness and disease benefits). Statements can be 
agreed on a 4-point Likert scale; 1=not at all, 2=somewhat, 3=to a 
large extent, 4=completely. Maximum score is 24. All three subscales 
are known for their good psychometric value, scored 0-24 [13]. The 
Dutch version of the ICQ is considered a reliable and valid instrument 
[16].

Statistical analyses
Data were processed with SPSS, version 26.0 (SPSS Inc, Chicago, 

IL). Normality was controlled using Shapiro-Wilk test where normal 
division is absent with p<0.05. We performed a linear mixed model 
to analyse the evolution of QoL and illness cognitions pre- and post-
transplantation. We drafted a linear model consisting of longitudinal 
clustered data. Estimated means were analysed. Secondly, we analysed 
clinical parameters (comorbidities, length of hospital stay (LoShos), LoS 
in the Intensive Care Unit (LoSICU) and postoperative complications) 
in relation to QoL and illness cognitions using Cohen D’s norm.

Results
Population description

The study included 233 patients, who had at least one moment of 
measurement during the course of LT. Our population encompasses 
68.9% male and 31.1% female patients. Descriptive statistics on 
gender, educational level, work and marital state are available in Table 
1. Indications of liver transplantation are found in Table 2. 

Mean MELD score at enrollment in waiting list is 14.2 (ranging 
6 to 40, SD 6.8). Total QoL postLT0-3m is 46.49, postLT1y is 67.97 and 
61.10 postLT2y. The general population of the Netherlands has a 
QoLtotal=77.1 [45].

Evolution of illness cognitions and QoL: Pre-post study
Evolution of illness cognitions: Helplessness is stable postLT0–3m 

compared to preLT (p=0.58). Helplessness postLT1y is significantly 
lower compared to preLT (p<0.01). Helplessness postLT2y is 
significantly lower compared to preLT (p<0.01). Overall helplessness 
knows a significant overall change (p<0.01) (Figure 1). Acceptance 
rises postLT0–3m compared to preLT (p=0.52). Acceptance postLT1y 
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Evolution of QoL: PQoL postLT0–3m is significantly lower 
compared to preLT (p=0.01). PQoL postLT1y is significantly higher 
than preLT (p<0.01). Physical QoL postLT2y is significantly higher 
compared to PreLT (p<0.01). Overall PQoL knows a significant change 
(p<0.01) (Figure 3). MQoL follows the same tendencies, with overall 
higher scores. MQoL postLT0–3m is significantly lower compared to 
preLT (p<0.01). MQoL postLT1y is significantly higher than preLT 
(p<0.01). MQoL postLT2y knows no significant change compared to 
preLT (p=0.13). Overall MQoL knows a significant change (p<0.01) 
(Figure 4). Table 3 shows the estimated means.

Influence of clinical factors on QoL and illness cognitions 
postLT1 and 2y

We investigated indications for LT, comorbidities, postoperative 
clinical evolution and complications and regarded them for the 
patient’s postLT1 and 2y.

Table 1: Descriptive statistics.

  PreLT PostLT0–3m PostLT1y PostLT2y Totaln (%)
Gender
Male 91 (65.9%) 37 (68.5%) 52 (70.3%) 55 (73.3%) 235 (68.9%)
Female 47 (34.1%) 17 (31.5%) 22 (29.7%) 20 (26.7%) 106 (31.1%)
Education
Middle school (<12y) 6 (4.4%) 1 (1.9%) 3 (4.1%) 1 (1.4%) 11 (3.3%)
Middle school (<15y) 31 (22.8%) 15 (28.3%) 20 (27.0%) 21 (28.4%) 87 (25.8%)
High school (technical) (<18y) 42 (30.9%) 12 (22.6%) 22 (29.7%) 20 (27.0%) 96 (28.5%)
High school (<18y) 20 (14.7%) 12 (22.6%) 12 (16.2%) 12 (16.2%) 56 (16.6%)
College 31 (22.8%) 9 (17.0%) 14 (18.9%) 15 (20.3%) 69 (20.5%)
University 6 (4.4%) 4 (7.5%) 3 (4.1%) 5 (6.8%) 18 (5.3%)
Work
Laborer 5 (3.7%) 3 (5.8%) 2 (2.7%) 3 (4.1%) 13 (3.9%)
Clerck 25 (18.5%) 10 (19.2%) 13 (17.6%) 11 (14.9%) 59 (17.6%)
Independent 11 (8.1%) 3 (5.8%) 9 (12.2%) 7 (9.5%) 30 (9.0%)
Unemployed 13 (9.6%) 0 (0.0%) 2 (2.7%) 1 (1.4%) 16 (4.8%)
Retired 50 (37.0%) 22 (42.3%) 23 (31.3%) 22 (29.7%) 117 (34.9%)
Disabled 26 (19.3%) 12 (23.1%) 18 (24.3%) 26 (35.1%) 82 (24.5%)
Other (householding…) 5 (3.7%) 2 (3.8%) 7 (9.5%) 4 (5.4%) 18 (5.4%)
Marital state          
Unwed 27 (19.7%) 8 (14.8%) 10 (14.7%) 10 (13.3%) 55 (16.5%)
Married 75 (54.7%) 34 (63.0%) 40 (58.8%) 46 (61.3%) 195 (58.4%)
In relationship 18 (13.1%) 4 (7.8%) 12 (17.6%) 9 (12.0%) 43 (12.9%)
Divorced 12 (8.8%) 8 (14.8%) 4 (5.9%) 8 (10.7%) 32 (9.6%)
Widowed 5 (3.6%) 0 (0.0%) 2 (2.9%) 2 (2.7%) 9 (2.7%)

Table 2: Indications.
Indication for LT %
ASH 28.5
NASH 11.2
HCC 26.8
PSC 7.8
PBC 2.8
ALF 0.6
HCV 5
AI hepatitis 3.9
HBV 1.1
Hemochromatosis 1.1
PKD 5
Others 6.1

is significantly higher compared to preLT (p<0.01). Acceptance 
postLT2y is significantly higher compared to preLT (p<0.01). Overall 
acceptance knows a significant overall change (p<0.01) (Figure 2).

Figure 1: Evolution of helplessness °mean, ｪ 95% confidence interval.

Figure 2: Evolution of acceptance. °Mean, ｪ 95% confidence interval.
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Gender: Male patients present themselves with a better PQoL 
(p<0.01), MQoL (p<0.01), acceptance (p<0.01) and less helplessness 
(p<0.01) postLT1y compared to female patients. PostLT2y the same 
tendencies are seen, albeit non-significant.
Pre-operative conditions:

Indications: Most common indications for transplantation were 
ALD (24.2%) and HCC (17.2%). The two groups show no difference 
in QoL or illness cognitions. Low MELD score has no influence 
on the patient’s postLT1y. Patients with a low MELD score (<20) 
preLT reported higher PQoL and acceptance (p=0.05, p=0.08) and 
significantly higher MQoL (p=0.03) postLT2y, compared to patients 
with preLT MELD >20.

Comorbidities: COPD (1.1%) in the medical history show more 
helplessness (p=0.04) postLT1y and diabetes (types 1 and 2) (18.2%) 
shows worse PQoL (p=0.01) postLT1y. Comorbidities such as ischemic 
heart disease (4.5%) and major abdominal surgery (23.8%) have no 
significant impact on illness cognitions and QoL postLT2y. PreLT 
ascites production (13.6%) shows no impact postLT1y (p=0.56) and is 
significantly associated with less helplessness postLT2y (p=0.01).
Post-operative conditions:

Length of stay: A short length of stay on ICU (<5 days) has a 

positive significant influence postLT1y on MQoL (p=0.01), PQoL 
(p<0.01), acceptance (p<0.01) and shows less helplessness (p<0.01). 
No significance is withheld postLT2y. Total length of stay has a 
significant influence on PQoL. Patients who have spent less than 
fourteen days in the hospital report better PQoL (p=0.03), MQoL 
(p<0.01), acceptance (p<0.01) and less helplessness (p<0.01), than the 
patients with a longer hospital stay. PostLT2y this group reports a better 
PQoL (p=0.03) and MQoL (p=0.09). No significant differences in 
illness cognitions are found postLT2y. Frequency of readmission to the 
hospital postoperative has no influence on QoL or illness cognitions.

Postoperative complications, rejection and surgical re-
intervention: Patients with no postoperative complications (45.0%) 
postLT1y report a better acceptance (p<0.01) and less helplessness 
(p<0.01). After two years they report a better PQoL (p<0.01). Bleeding 
esophageal varices (13.1%), hepatic artery thrombosis (7.9%), 
pneumonia (5.6%), encephalopathy (8.8%) or CMV reactivation 
(8.8%) postLT does not influence illness cognitions or QoL. 
Postoperative pneumonia shows a significantly worse PQoL postLT1y 
(p<0.01), with no influence postLT2y (p=0.32). Postoperative biliary 
complications (biliary strictures in need of stenting, bilioma, leakage) 
were noted in 19 patients (22.4%); they report more helplessness 
postLT1y (p=0.04). PostLT2y a significantly worse PQoL (p=0.05) and 
helplessness (p=0.02) is noted. MQoL in these patients is also worse, 
albeit not significant (p=0.05). Chronic rejection of the organ (14.7%) 
has no significant influence postLT1y and is associated with a worse 
PQoL (p<0.01) postLT2y. Surgical re-intervention in the postoperative 
hospitalization (24.2%) shows a worse acceptance (p=0.01) postLT1y, 
but no significance postLT2y. Patients after re-transplantation (5.1%) 
show a significantly worse PQoL (p=0.05) and lower acceptance 
(p<0.01) postLT1y. PostLT2y they show significantly more helplessness 
(p=0.01), with no difference in PQoL.

Discussion
First, we studied the evolution of illness cognitions (acceptance 

and helplessness) and the QoL in our LT population. While a postLT 
patient can technically not be considered as ‘cured’, our results suggest 
that most patients are satisfied with their live one year after undergoing 
the transplantation. PostLT1y they report the highest MQoL and PQoL 
and a higher acceptance of their illness and less helplessness than 
before their LT and during the first 3 months postLT. We assume that 
the feeling of survival might be playing a role. Patient’s postLT2y have 
more or less regained their previous health situation but this seems 
to be associated with a decrease in MQoL and PQoL in comparison 
with 1-year postLT, however no significant change in cognitions on 
acceptance and helplessness is observed. We assume that the survival 
idea and euphoria has faded and has made a way for a more realistic 
view of their QoL, while the process of acceptance continues and goes 
along with less helplessness [21]. The slight setback reported between 
the first and second year postLT corresponds in this study with the 
trend seen in other QoL research in transplantation [46-48]. Kotarska 
et al. [49] reported a continuous rise in PQoL postLT, stabilizing 
between 2 and 3 years postLT. Overall, the observed PQoL postLT2y 
is lower (47.3) than in our study population (54.8). MQoL postLT2y 
shows no significant change from preLT in our population, however 
here we have to take into account the time of preLT measurement. 
These patients fill out the questionnaires at moment of inclusion 
on the waiting list, with hope and expectations, with their disease 
still more or less manageable. Many of them deteriorate (ascites, 
encephalopathy, overall weakening) in the following months and may 
report a lower MQoL the longer the time on the waiting list. Studies 

Figure 3: Evolution of PQoL. °Mean, ｪ 95% confidence interval.

Figure 4: Evolution of MQoL. °Mean, ｪ 95% confidence interval.
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on the mental health after LT, show that postLT patients are prone to 
developing more anxiety [50,51]. In our study we found no prove for 
this finding, we see no increase of cognitions of helplessness, especially 
postLT1y, and postLT2y we derive significantly less helplessness. In 
depth studying depression and anxiety postLT1y, and postLT2y might 
be interesting to clarify this situation.

Overall, general populations report a better QoL than patient’s 
postLT [11,48,52-54].

Secondly, we studied the relation between the illness cognitions, 
PQoL and MQoL and LT related clinical conditions in our postLT1y 
and postLT2y. Research states that oncological ESLD might shift QoL 
postLT in the negative direction [55], we assume that this might be 
explained by the fact that the transplantation heals the patients from 
cancer. The diagnostical indications for LT in our study show no 
influence on QoL or illness cognitions.

Comorbidities vary in effect and time-lapse. COPD leads to 
more helpless patients after one year and diabetic patients report 
lower PQoL postLT1y. PostLT2y these results have not been found. 
Ascites production preLT has no effect postLT1y, but seems to be 
significantly associated with less cognitions of helplessness postLT2y. 
We assume that patients with frequent ascites punctures preLT and 
strict medical follow up need some time to restore their confidence 
in their health and body. Low MELD score (<20) preLT only shows a 
significant effect after two years, on MQoL. MELD score is a predictor 
of survival in ESLD and a help in selecting prioritization of patients 
preLT [56], showing their mental advantage after two years. This in 
contrast to Estraviz et al. [57] stating that sicker patients preoperative 
lead to greater contrast in a postoperative setting. We believe that our 
low MELD population knows a greater contrast because of longer 
waiting time and therefore slower progression of illness awaiting 
transplantation.

Our population without postLT complications report a better 
acceptance and less helplessness postLT1y, with a better PQoL2y, 
suggesting the patients are relieved to survive and have taken the 
hurdles of the operation and immediate postoperative period 
without any issues. Two years without complications reflect on the 
physical wellbeing of the population. Complications of the bile ducts 
are associated with helplessness up to two years postLT, with PQoL 
negatively affected by this. Hepatic artery thrombosis shows no 
effect on PQoL, this could be explained by the surgery approach in 
our centre, where a thrombectomy or interventional thrombolysis is 
quickly done to resolve this issue. Pneumonia in the postoperative 
period shows consequences on PQoL postLT1y, but this effect is 
disappearing after two years. In contrast, chronic rejection of the 
organ has no influence postLT1y, but shows a worse PQoL postLT2y 
which can be understood because a chronic rejection requires extra 
controls, medication, hospitalisation.

A short length of stay on ICU, of less than 5 days, is related 

with a higher QoL (PQoL and MQoL), better acceptance and 
less helplessness postLT1y, but this effect is not seen postLT2y. This 
underlines the importance of a short ICU stay. In the same line, a 
total hospital stay of less than 14 days has a significant positive 
impact on PQoL and MQoL, better acceptance and less helplessness 
postLT1y, than those who stay longer in hospital. After two years only 
PQoL remains significantly worse in the group with a longer stay. 
Revision surgery after primary transplantation shows only a worse 
acceptance after one year, which is not found after two years. We see 
no influence on QoL nor helplessness, however re-transplantation 
shows, in addition to a worse acceptance, worse PQoL postLT1y and 
more helplessness postLT2y. This might suggest a longer rehabilitation 
after a re-transplant procedure, with an impact on the patients’ 
independency on the long-term.

The study has limitations. First, data collection could be extended, 
in order to support the amount of filled out questionnaires on the 
four desired moments. The diversity of the population is resolved 
analysing our data using linear mixed models, where data is 
longitudinally clustered [58]. Linear mixed models weigh out missing 
data in populations such as ours. Second, our study is a single centre 
study design, where our LT sample contains almost twice as many 
male patients compared to the female patients (68.9% male and 31.1% 
female). This is however comparable to other studies [59-61]. Also, 
the other patient characteristics, the surgical techniques, and pre- 
and postoperative care in our centre are comparable to those of other 
European centres. Therefore, we believe these findings have a good 
validity.

Strength of our study is that well-known, validated and 
standardised questionnaires were used. Studies regarding QoL often 
use SF-36, which makes comparison between studies easy.

We conclude that our findings confirm that liver transplant 
patients have improvement of illness cognitions and mental and 
physical QoL at 1 and 2 years after liver transplantation and that 
these psychological parameters interact with the clinical conditions 
postLT. We believe that these cognitions and good QoL are important 
in diminishing the chance for a relapse in bad healthy behaviour or 
bad compliance in the long term. As expected, a longer length of stay 
on the ICU and hospital in total is associated with worse outcomes 
on QoL and cognitions. A continued striving for an uncomplicated 
postoperative period must be emphasized.

This study endorses that life after liver transplantation will 
always stay a precarious medical situation with remaining risks for 
complications of rejection, life lasting medication use and medical 
surveillance. Our results give a clear indication for more attention 
for the relationship between what people think about their illness, 
their QoL and medical outcome parameters after transplantation, it 
underlines again the necessity of psychological screening and follow-
up. An investment in physiotherapeutic supervised rehabilitation 
might have an impact on maintaining a good QoL post-LT. These 

Table 3: Estimated means. Significance is defined as follows: *p<0.05, **p<0.01, compared with the preLT measurement.

  PreLT PostLT0–3m PostLT1y PostLT2y Overall ChangeEstimated mean (95% confidence interval)
QoL
PQoL 46.6 (42.8, 49.8) 40.7 (37.7, 43.6), p=0.013* 60.6 (56.4, 64.8), p<0.001** 53.9 (50.1, 57.8), p=0.005** p<0.001**
MQoL 59.5(56.2, 62.8) 53.5 (50.1, 56.8), p=0.005** 70.2 (66.2, 74.1), p<0.001** 63.4 (59.4, 67.3), p=0.13** p<0.001**
IC
Helplessness 13.8 (13.1, 14.5) 13.5 (12.4, 14.5), p=0.54 11.6 (10.8, 12.4), p=0.001** 11.2 (10.4, 12.1), p=0.002** p<0.001**
Acceptance 16.2 (15.6, 16.8) 16.6 (15.6, 17.6), p=0.53 18.7 (18.0, 19.4), p<0.001** 18.8 (18.1, 19.6), p<0.001** p<0.001**
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findings could best be integrated in the guidelines of the approach of 
transplant patients.
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