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Streszczenie
Wstęp: Sukces przeszczepiania serca w  przedłużaniu życia 
i dobrego samopoczucia musi być rozważany również w odnie-
sieniu do psychospołecznych aspektów zabiegu, które same 
w sobie mają wpływ na chorobowość w odległym okresie po 
przeszczepieniu. Poczucie koherencji oraz odpowiedź emocjo-
nalna na zabieg przeszczepienia są ważnymi czynnikami w tej 
grupie pacjentów.
Celem pracy była ocena wpływu poczucia koherencji i strategii 
radzenia sobie ze stresem na odpowiedź emocjonalną na za-
bieg transplantacji u osób po przeszczepieniu serca.
Materiał i metody: Badania przeprowadzono wśród 46 biorców 
serca. W celu oceny odpowiedzi emocjonalnej na zabieg prze-
szczepienia serca oraz zasobów osobistych (poczucia koheren-
cji) użyto następujących narzędzi badawczych: Kwestionariusza 
Odpowiedzi Emocjonalnej na Zabieg Przeszczepienia Narządu 
(TxEQ) oraz Kwestionariusza Orientacji Życiowej A. Antonovsky’- 
ego (SOC-29). Dane zostały poddane analizie statystycznej.
Wyniki: Biorcy przeszczepu serca nie mają poczucia winy wo-
bec dawcy i trudności z ujawnieniem swojej tożsamości jako 
biorcy serca. Badanie wskazuje na dobry poziom przestrzegania 
zaleceń dotyczących leczenia immunosupresyjnego oraz umiar-
kowaną troskę o swoje przeszczepione serce, jak również od-
powiedzialność za przeszczepione serce. Globalne poczucie 
koherencji wiązało się z poczuciem winy wobec dawcy, troską 
o przeszczepione serce oraz ujawnieniem faktu transplantacji.
Wnioski: Siła poczucia koherencji jest związana z poziomem 
odpowiedzi emocjonalnej na przeszczep serca.
Słowa kluczowe: przeszczep serca, odpowiedź emocjonalna, 
poczucie koherencji.
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Abstract
Introduction: The success of heart transplantation in prolong-
ing life and well-being must be considered in reference to its 
psycho-social outcomes, which intrinsically affect the long-
term post-transplant morbidity. Sense of coherence and emo-
tional response to organ reception are important factors in this 
group of patients.
The aim of this study was to assess the contribution of sense 
of coherence to emotional response to transplantation in 
heart transplant recipients.
Material and methods: The study was conducted on a group 
of 46 heart transplant recipients. The following research tools 
were applied in the assessment of personal resources (sense 
of coherence) and emotional response to heart transplant sur-
gery: the Sense of Coherence Questionnaire developed by An-
tonovsky (SOC-29) and the Transplant Effects Questionnaire 
(TxEQ). The data were analyzed statistically.
Results: Heart transplant recipients do not experience guilt 
toward the donors and have no difficulties in disclosing their 
identities as heart transplant recipients. The study reports good 
adherence to immunosuppressive treatment recommendations 
and both a moderate concern about and a sense of responsibil-
ity for the transplanted organs among the patients. Global SOC 
was associated with guilt toward the donor, concern about the 
transplanted heart, and disclosure of the recipient’s identity.
Conclusions: The strength of the patients’ global sense of co-
herence is related to the level of their emotional response to 
the heart transplant surgery.
Key words: heart transplantation, emotional response, sense 
of coherence.
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Introduction
Heart transplantation (HTx) is one of the most critical 

transplantation procedures of all due to its life-sustaining 

function. HTx is an established therapy for end-stage heart 
diseases [1, 2]. The impact and importance of psycho-social 
issues, the patient’s education, and their general compli-
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ance with HTx guidelines cannot be overemphasized in the 
context of procedure success and patient survival. The suc-
cess is based on survival and control of comorbid diseases; 
it is influenced by lifelong adherence to therapeutic regi-
mens and by the quality of life (QoL) outcomes [2, 3].

Organ transplantation significantly improves the qual-
ity of life as well as the psycho-social situation of the pa-
tient. However, achieving the QoL of a  healthy person is 
rare, and psychological symptoms may persist [4].

The transplant literature underscores that receiving 
a new heart may give rise to a new set of stressors, psycho-
logical challenges, and adaptive demands [5].

Antonovsky identified and advocated the use of sense 
of coherence (SOC) as a central part of his salutogenic ap-
proach that explains why some individuals stay healthy de-
spite encountering major stressors, while others succumb 
to diseases associated with various self-care behaviors [6, 
7]. In this model, health and disease form a continuum from 
‘ease’ to ‘disease’, rather than being seen as a dichotomous 
variable. Whether an individual moves along this continu-
um from one end to the other depends on the encountered 
stressors and the available set of coping resources. Accord-
ing to Antonovsky, comprehensibility, manageability, and 
meaningfulness are the three components that constitute 
one’s SOC. These elements express the extent to which one 
has a pervasive feeling of confidence that the confronted 
stimuli are structured and predictable (comprehensible), 
as well as worthy of engagement (meaningful), and that 
his or her resources are sufficient to meet the demands of 
life (manageable). The stronger the SOC, the more likely an 
individual is to be able to select appropriate coping strate-
gies and, therefore, to move toward the ‘ease’ end of the 
continuum [7]. A  high SOC level makes people believe in 
life’s predictability and order, which in turn motivates them 
to be healthy and functional. Considering that the manage-
ment of transplantation relies heavily on self-management 
practices, evaluating SOC may also prove valuable in this 
group of patients. The questionnaire for evaluating the psy-
chological response to transplantation was constructed to 
assess different post-transplant psycho-social factors and 
reflects the subtle and complex emotional and behavioral 
processes of that period. The Transplant Effect Question-

naire (TxEQ) assesses five conceptually coherent factors: 
concern about the transplanted organ, guilt toward the 
donor, disclosure of the recipient’s identity, adherence to 
medical treatment, and responsibility toward family, medi-
cal staff, and the donor [8, 9].

The aim of the study was to estimate the influence of 
the SOC on the emotional response of heart transplant re-
cipients to the conducted cardiac transplant.

We hypothesized the following results: the SOC level 
was related to emotional response to heart transplantation 
(guilt, disclosure, responsibility, adherence, concern about 
the transplanted organ).

Material and methods
Participants
The study was conducted at the Department of Cardio-

vascular Surgery and Transplantology of the John Paul II 
Hospital in Kraków, Poland from January to May 2011. Upon 
obtaining the approval of the Hospital’s Institutional Re-
view Board, HTx recipients were invited to the trial as pro-
spective subjects. The inclusion criteria included age over 
18 years and a minimum 3-month period after transplant 
surgery. The overall cohort included 198 patients; the pre-
liminary sample consisted of 46 patients. Table I provides 
information about the sample.

Instruments
Sense of Coherence, Polish version (SOC-29)
The questionnaire consists of 29 seven-point Likert-

type items measuring the subscales of comprehensibility, 
manageability, and meaningfulness. The higher the total 
SOC score, the stronger the sense of coherence. In this 
study, tertiles were used to estimate sense of coherence, 
so that a score of 29-87 represents a poor sense of coher-
ence, 88-145 a moderate sense of coherence, and 146-203 
a strong sense of coherence. The total range of the scale 
is 29-203 points. Validity and reliability were confirmed in 
previous studies [7].

Transplant Effect Questionnaire
This 23-item scale was created specifically for measur-

ing the emotional response considered important for trans-
plant recipients [8]. The TxEQ consists of five subscales as-
sessing: concern about the transplanted organ (six items), 
feelings of guilt toward the donor (five items), disclosure 
of transplantation (three items), medication adherence 
(five items), and perceived responsibility (four items). Par-
ticipants are asked to respond to each item on a five-point 
Likert scale ranging from “strongly disagree” to “strongly 
agree” (score from 1 to 5). Subscale scores are expressed as 
a mean obtained by dividing the total score by the number 
of items ranging from 1 to 5. Higher scores indicate greater 
concern about the transplanted organ, greater disclosure, 
greater feelings of guilt, greater responsibility, and bet-
ter adherence-related behavior. TxEQ norm values are not 
available. Tertiles were used to estimate the emotional re-

Tab. I. �Background characteristics of the research group

Characteristics Study sample (n = 46)

Age Mean: 52.36, median: 57, max: 68, min: 21

Gender (%)

Male 76.19

Female 23.80

Time since the trans-
plant surgery

Mean: 10.84 years, median: 11 years,  
max: 18 years, min: 3 months since HTx

Employment status 
(pensioners) (%)

80.95

Place of residence (%)

City/town 64.28

Village 35.71
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independent variables (sense of coherence, time since the 
transplantation surgery, and age of recipients), a Pearson 
correlation was conducted. Respective significance levels of 
p < 0.05 and p < 0.01 were predetermined for all the tests.

Results
The sample consisted of 46 participants: males (76.19%) 

and females (23.80%) who ranged in age from 21 to 68.  
The mean age of all participants was 52.36 (SD 13.55). 

The results of the Transplant Effect Questionnaire pre-
sented in Figure 1 demonstrate that HTx recipients exhib-
ited little guilt toward the donor (avg. 2.09 – first tertile) 
and had some difficulty in disclosing their identity as HTx 
recipients (avg. 1.99 – first tertile). They reported good ad-
herence to medication (avg. 4.02 – third tertile) and mod-
erate responsibility for the transplanted heart (avg. 3.46 
– second tertile) as well as moderate concern about their 
transplanted organ (avg. 3.13).

The SOC scores ranged from 59 to 189 (the highest pos-
sible score being 203); the mean was 135.21 (SD 18.38) (see 
Fig. 2). Most of the recipients reported a moderate sense of 
coherence – 67.39% scored in the second tertile.

Verification of hypotheses
Correlations between SOC and emotional 
response
Patients with low SOC scores exhibited negative at-

titudes with regard to guilt toward the donor (r = –0.31; 
p < 0.05) and concern about the transplanted organ  
(r = –0.49; p < 0.01). More specifically, there was a posi-
tive correlation between the patients’ comprehensibility 
and their concern about the transplanted organ (r = –0.42;  
p < 0.01) as well as disclosure (r = –0.34; p < 0.05). The lower 
the comprehensibility score, the more the patients tend to 
worry about the transplanted organ and disclosure. We can 
also observe a statistical association between comprehen-
sibility, guilt, and adherence (r = –0.27; p = 0.25). Further-
more, there was a significant negative correlation between 
manageability and concern about the transplanted organ  

sponse, so that a score of 1-2.3 represents a low emotional 
response, 2.4-3.6 a  moderate response and 3.7-5 a  high 
level of emotional response.

The English and German versions of TxEQ have good 
psychometric parameters and are able to illustrate differ-
ent emotional response types among post-transplant pa-
tients [8, 9, 13]. A Polish version was employed in this study. 
The original version of TxEQ was translated into Polish by 
two independent translators upon the author’s permission 
(Prof. Newman). The accepted version was examined by 
medical professionals in order to verify the understanding 
of the content. The final Polish version was then used in 
a pilot research study conducted at the John Paul II Hospital 
Department of Cardiovascular Surgery and Transplantology 
among heart transplant recipients (n = 52). Reliability anal-
ysis was conducted to estimate the internal consistency of 
the scale using Cronbach’s α (Table II).

Statistical analysis
The data were analyzed using the SPSS software, and 

the descriptive statistics were summarized by means and 
standard deviations for continuous measures. The groups 
were compared with regard to age and time since the 
transplantation surgery using Student’s t-test. To perform 
a bivariate analysis of the dependent (emotional response 
factors: guilt, adherence, responsibility, concern about the 
transplanted organ, disclosure, and coping strategies) and 

Tab. II. �Factor loading in the Transplant Effect Questionnaire using 
Cronbach’s α (n = 46)

Factor Loading Cronbach α

Worry about transplant 0.61

Guilt regarding donor 0.63

Disclosure 0.72

Medication adherence 0.61

Responsibility 0.63

Fig. 1. �Means of the Polish version of Transplant Effect Question-
naire (TxEQ)
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(r = –0.43; p < 0.01), as well as between meaningfulness 
and concern about the transplanted organ (r = –0.40;  
p < 0.01), and a  statistical association between guilt to-
ward the donor and comprehensibility (r = –0.27; p = 0.06).  
The correlation matrix is presented in Table III.

Discussion
This study investigates the response of heart transplant 

recipients to their transplanted organs, the influence of  
the strength of their sense of coherence on their emotional 
response, and the coping strategies that they employed.

Admittedly, very little research has been devoted to this 
subject.

In order to assess emotional response, we translated 
the Transplant Effect Questionnaire (TxEQ) developed by 
Ziegelman [8]. In our study group, we found that heart 
transplant recipients experienced little guilt toward the do-
nors (avg. = 2.09) and had some difficulty in disclosing their 
identities as heart transplant recipients (avg. = 1.99). They 
reported good adherence (avg. = 4.02), and their concern 
about their transplanted hearts was moderate (avg. = 3.13), 
as was their feeling of responsibility for the hearts (avg. = 
3.46). Similarly to a study by Goetzman et al., our recipients 
were also moderately worried about their transplanted 
hearts and felt responsible toward family members, their 
treatment team, and the donor. We can notice some differ-
ences concerning the patients’ feelings of guilt toward the 
donors (2.09 vs. 1.71 in the Goetzman study) and disclosing 
their identity as transplant recipients (1.99 vs. 3.42) [10]. 
In other studies, the recipients expressed some guilt re-
garding the death of the donor and were more reluctant to 
talk about their transplant experience [11, 12]. We conclude 
that the overwhelming majority of heart transplant recipi-
ents evinced mature psychological responses to the organ 

transplant surgery, and only a  small percentage reported 
specific problems in handling the new situation after the 
transplant. As confirmed by Goetzman’s study, this shows 
that the majority of the patients expressed positive expe-
riences regarding their transplantation [13]. The patients 
spoke openly about their transplanted organs, while their 
statements about changes in their personal life were posi-
tive and expressed in the sense of personal growth.

Heart transplant recipients had average SOC (135) with 
respect to Antonovsky’s norm (130-160) [7]. As SOC norms 
do not exist for transplant patients or the general popu-
lation in Poland, a  lower SOC does not necessarily mean 
that this population has a weak SOC. The results of Polish 
studies concerning SOC demonstrated that the strength 
of global SOC can be estimated at 118.75 for lung cancer 
patients [14], 113.5 for hypertensive patients [15], 144.9 for 
leukemic patients [16], and 146.12 for post-cardiac surgery 
patients [17].

Our results confirmed our hypothesis that the strength 
of sense of coherence is related to the emotional response 
to heart transplantation. We found that lower levels of 
sense of coherence and its components were associated 
with more feelings of guilt toward the donor, greater con-
cern about the transplanted heart, and difficulties in dis-
closing one’s identity as a cardiac transplant recipient. It is 
important to recognize that this emotional response is spe-
cific to transplantation and that a stronger SOC can have 
positive consequences for the subjective TxEQ results, as 
is the case with quality of life, which is strongly related to 
SOC (the stronger the SOC, the better the QoL) [18].

The hypothesis of a correlation between age, time since 
the transplantation, and emotional response proved inva-
lid. This study found no significant associations between 
the time since the transplant surgery and the emotional 
response of the patients. Adjustment to transplantation is 

Tab. III. �Correlation matrix of SOC and TxEQ

Concern Guilt Disclosure Responsibility Adherence

Comprehensibility

Pearson –0.422** –0.279 –0.345* 0.024 0.253

Significance 0.004 0.060 0.019 0.876 0.089

n 46 46 46 46 46

Manageability

Pearson –0.436** –0.271 –0.139 –0.127 0.209

Significance 0.002 0.068 0.358 0.402 0.164

n 46 46 46 46 46

Meaningfulness

Pearson –0.408** –0.243 –0.236 –0.154 0.139

Significance 0.005 0.104 0.114 0.305 0.355

n 46 46 46 46 46

Global SOC

Pearson –0.496** –0.311* –0.281 –0.101 0.236

Significance 0.000 0.035 0.058 0.503 0.115

n 46 46 46 46 46

*Significant correlation at p < 0.05
**Significant correlation at p < 0.01
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influenced by the adaptive task of each phase in the trans-
plant procedure (evaluation phase, waiting list phase, post-
transplant phase), personality factors, as well as the pa-
tient’s ability to cope psychologically [19]. In some studies, 
the findings indicate normal long-term adjustment among 
heart transplant recipients [20].

The present study emphasizes the value of using tools 
for measuring the emotional concerns and worries of 
transplant recipients.

One limitation of the study is that it was a single-centre 
study and the size of the group was small, which calls for 
caution in generalizing the findings. The second limitation 
concerns the representativeness of the sample. The major-
ity of the sample consisted of long-term recipients (avg.  
11 years).

Conclusions
The level of global sense of coherence is related to 

emotional response to heart transplantation. The scores 
of comprehensibility are inversely related to the concern 
about the transplanted organ and disclosure. Inverse cor-
relations were noted between: manageability and concern 
about the transplanted heart, manageability and guilt to-
ward the donor, as well as meaningfulness and concern 
about the transplanted organ.

Clinical relevance of the research
1. �The findings may provide suggestions to health profes-

sionals regarding the ways in which they can improve 
support for heart transplant recipients and their families.

2. �Our results emphasize the need for intensified psycho-
therapeutic management of such patients within the 
framework of a multidisciplinary transplantation team in 
order to help the patients with their emotional response 
to transplantation.
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