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Introduction: Following lung transplantation (LTx), it is important for recipients 
to comply with immunosuppressive treatment and cope with related problems. 
In the post-LTx period, the course of dyspnea and psychological problems 
it causes in case of progression are not known. Depression and anxiety may 
develop in recipients after LTx. However, the relationship between this situation 
and treatment compliance and dyspnea is uncertain.

Objective: The aim of this study was to investigate dyspnea, anxiety, and 
depression levels of recipients following LTx and their immunosuppressive 
treatment compliance.

Method: The study was planned as a descriptive, correlational, and cross-
sectional study. Data were collected on various social media platforms via an 
online interview, and 65 LTx recipients were included in the sample (n  =  65). 
A Participant Information Form, the Modified Borg Scale, the Beck Anxiety 
Inventory, the Beck Depression Inventory, and the Immunosuppressive Drug 
Compliance Scale were employed to collect data. The collected data were 
analyzed using descriptive statistics, the Mann–Whitney U test, and the Kruskal-
Wallis test.

Results: The mean age of the participants was found to be 52.60  ±  9.44  years, and 
56.9% were male. Forty percent of the participants were dependent on oxygen 
support, and 32.2% had hypertension. Their dyspnea levels were mild, anxiety 
levels were moderate, depression levels were high, and immunosuppressive 
treatment compliance levels were slightly above-average. According to the 
correlation analysis results, dyspnea was associated with anxiety and depression 
(p  <  0.05). As depression increased, immunosuppressive treatment compliance 
decreased, and the correlation between the two variables was statistically 
significant (p  <  0.05).

Conclusion: In this study, as the severity of dyspnea experienced by LTRs 
increased, the severity of their anxiety and depression also increased. Additionally, 
there was an inverse correlation between depression and immunosuppressive 
treatment compliance. LTRs demonstrated insufficient adherence to their 
immunosuppressive drug regimens, which is very significant in terms of graft 
survivability. These results suggest that LTRs should be  closely monitored at 
home.
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Introduction

Lung transplantation (LTx) is a life-saving surgical treatment 
option in terminal-stage respiratory failure (Scheffert and Raza, 
2014). Post-LTx survival rates have been reported as 89.1% in the 
first 3 months, 80% up to a year, 65% in 3 years, 54% in 5 years, 
and 32% in 10 years (Yusen et al., 2016). Additionally, the median 
survival duration of LTx recipients (LTRs) was determined to be a 
little longer than 6 years (Chambers et  al., 2018; Yusen et  al., 
2014). It is clear that LTx provides significant benefits for LTRs in 
terms of survival. However, the development of chronic lung 
allograft dysfunction (CLAD) cannot be  prevented today in 
approximately 50% of LTRs (Thabut and Mal, 2017), and the 
reason for this outcome is still unknown. The cessation of 
immunosuppressive treatment by LTRs who may think they have 
completely recovered can be effective in CLAD development. In 
the literature, there are several studies in which 
immunosuppressive treatment drug regimen compliance in LTRs 
has been examined. Organ recipients are supposed to use 
immunosuppressive drugs at high dosages in the first 2 years and 
at lower dosages in the following years throughout their lives 
(Cajanding, 2018a, 2018b).

Despite a distinct improvement in pulmonary functions 
following LTx (Bartels et al., 2011), a restriction was determined 
in exercise capacity due to peripheral muscle dysfunction 
(Braccioni et  al., 2020). In contrast, a 1.5- to 2-fold increase is 
expected in exercise capacity after LTx. In LTRs, postoperative 
increased forced vital capacity (FVC) and increased forced 
expiratory volume in the 1st second (FEV1) play an active role in 
the improvement of pulmonary functions. Nevertheless, increased 
oxygen consumption and high carbon dioxide production 
constitute a risk for the exacerbation of pulmonary functions 
(Bartels et al., 2011). All these problems prepare the ground for 
LTRs to encounter dyspnea.

Dyspnea develops as a complication in LTRs, and it has 
various physiological and psychological effects. Anxiety and 
depression are prominent psychological disorders in chronic lung 
diseases (Dew et al., 2012; Dew et al., 2023). In a limited number 
of articles, depression and anxiety have been reported to be the 
most frequently experienced psychiatric problems (approximately 
in 30% of recipients) after LTx (Corbett et  al., 2013; Corruble 
et  al., 2011; Dew et  al., 2012). Depression was associated with 
mortality and graft loss (Rosenberger et al., 2016). In previous 
studies, researchers have mostly followed up patients for the first 
few years following LTx. Therefore, long-term results are quite 
limited, and the evidence is poor. One of the most important 
symptoms indicating the exacerbation of pulmonary functions is 
dyspnea, and as the severity of dyspnea increases, the likelihood 
of negative emotions may emerge in LTRs. Additionally, this 
situation may disrupt treatment compliance in LTRs. The 
objective of this study is (i) to measure the severity of dyspnea 
experienced by LTRs, (ii) determine the anxiety and depression 
levels of LTRs, and (iii) investigate immunosuppressive treatment 
compliance in LTRs.

Materials and methods

This study was conducted with a descriptive, correlational, and 
cross-sectional design to investigate dyspnea, anxiety, and depression 
levels and immunosuppressive treatment compliance in LTRs.

Study design and participants

The study was conducted with the participation of 65 LTRs 
(n = 65). Following ethics committee approval, the study was 
conducted with LTRs who underwent LTx and agreed to be included 
in the sample of the study. Data collection tools were applied by the 
researchers on social media platforms via an online interview, between 
1 February and 12 July 2023. LTRs residing in or outside Turkey were 
contacted via social media accounts, e-mail addresses, and other 
electronic communication applications, and the link for the online 
data collection form was shared with them. LTRs gave their consent 
online, and they responded to the questions on the data collection 
tools online. No sampling was performed for the study, and those who 
met the inclusion criteria were included in the sample.

Inclusion and exclusion criteria

Individuals at the age of 18 years and above who (i) had undergone 
LTx at least 6 weeks ago, (ii) had been discharged from the hospital, 
(iii) were literate in Turkish and had no communication and language 
barriers, and (iv) agreed to participate in the study and filled out the 
informed consent form were included in the sample. Those who did 
not meet the inclusion criteria were excluded from the study.

Data collection tools

In the data collection process, a Participant Information From, the 
Modified Borg Scale, the Beck Anxiety Inventory, the Beck Depression 
Inventory, and the Immunosuppressive Drug Compliance Scale 
were employed.

Participant Information Form

The form consisted of 13 questions designed to collect information 
about the sociodemographic and health-related characteristics of the 
participants including education levels, economic status, marital 
status, smoking status, oxygen support requirements, 
immunosuppressive drug and spirometer use status, age, and gender.

Modified Borg Scale

The scale was developed by Borg (1982) to measure dyspnea 
severity during physical exercise. MBS consists of 10 items that define 
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dyspnea severity according to their degree (Burdon et al., 1982). In 
dyspnea classification, “0” shows the absence of dyspnea, while “10” 
indicates the most severe degree of dyspnea experienced. In previous 
studies, it has been reported that MBS is a reliable scale in determining 
exercise and rest dyspnea severity, and it is correlated with respiratory 
rate and respiratory function tests (Akkoca et  al., 2001; Grant 
et al., 1999).

Beck Anxiety Inventory

The scale was developed by Beck et  al. (1988). The Turkish 
adaptation study of the scale, in which its validity and reliability 
were tested, was conducted by Ulusoy et al. (1998). The 21-item 
4-point Likert-type scale is a self-report scale that aims to measure 
the frequency of anxiety symptoms experienced by the individual. 
Responses to the scale items are scored as 0-Never, 1-Mildly, 
2-Moderately, and 3-Severely. The minimum and maximum scores 
to be obtained from the scale are 0 and 63. A score of 8–15 indicates 
mild anxiety, a score of 16–25 indicates moderate anxiety, and a 
score of 26–63 indicates severe anxiety. The Cronbach’s alpha 
coefficient of the scale was calculated as 0.93 by Ulusoy et al. In this 
study, the Cronbach’s alpha coefficient of the scale was found to 
be 0.81.

Beck Depression Inventory

The scale developed by Beck et al. (1961) consists of 21 items, 
which aim to measure the symptoms emerging in depression. Hisli 
(1988) created the Turkish form of the scale. In the assessment, 
parameters such as anhedonia, depressive moods, pessimism, sleep 
disorders, feelings of failure, weight loss, a distorted body image, 
crying fits, feelings of guilt, loss of appetite, irritability, social 
withdrawal, indecision, working inhibition, loss of libido, and somatic 
endeavors are used. The respondent chooses one of the four statements 
to indicate their psychological status at that moment. Each item is 
scored between 0 and 3. The highest score to be obtained is 63, and 
the lowest score is 0. A score of 17 or above on BDI indicates the 
presence of depression. Hisli found the Cronbach’s alpha coefficient of 
the scale as 0.80. This coefficient was determined to be  0.83  in 
this study.

Immunosuppressive drug use compliance 
scale

The scale was developed by Özdemir Köken et  al. (2019) to 
evaluate immunosuppressive drug use compliance in patients who 
have undergonesolid organ transplantation. The 11-item scale has one 
dimension, and it is scored using 5-point and 2-point Likert-type 
scoring systems. In the items scored via a 5-point system, positive 
statements are scored from 1 to 5, while negative statements are scored 
from 5 to 1. In the items requiring a response of “Yes-No,” a response 
of “yes” is given 1 point, while a response of “no” is given 5 points. The 
minimum and maximum scores to be obtained from the scale are 11 
and 55, and high scores show a high level of compliance of the 
individual with immunosuppressive drug use.

Statistical analysis

In the first stage of the analysis, the data were coded in the Excel 
software by the researchers. Then, the coded data were transferred 
from Excel to the Statistical Package for the Social Sciences 27.0 IBM 
(Armonk, NY) software. The normality of the distribution of the data 
was determined using the Kolmogorov–Smirnov test. In the analyses, 
descriptive statistics (percentage, mean, and standard deviation) were 
used. The relationships between the variables were examined with the 
Mann–Whitney U, Kruskal-Wallis, and Spearman’s Rho correlation 
analyses and post hoc Bonferroni tests. The reliability levels of the 
scales were determined using Cronbach’s alpha internal consistency 
coefficients. The data were analyzed within a 95% confidence interval 
and at a p < 0.05 significance level.

Ethical aspect of the study

Prior to data collection, the necessary approval was obtained from 
Istanbul Arel University Ethics Committee (Date: 30.12.2022, 
Decision No: 2022/26/04). In line with the Declaration of Helsinki, 
written informed consent was obtained from LTRs who agreed to 
participate. Accordingly, LTRs who agreed to participate in the study 
had to tick the consent form in the electronic environment before they 
could move on to the questions.

Results

Table 1 presents the individual characteristics of the participants. 
The mean age of the participants was 52.60 ± 9.44 years, 56.9% of them 
were male, 67.7% had moderate economic status, 52.3% were high 
school graduates, and 80% were married. The results showed that 
36.9% of the participants had a history of smoking for 5–10 years, and 
4.6% continued to smoke after their LTx. Oxygen support dependency 
was found in 40% of the participants, and 64.6% used the TriFlo® II 
Incentive Spirometer. Hypertension was seen in 32.2% of the 
participants, and 21.5% had diabetes mellitus (DM). In this study 
35.4% of LTRs used Tacrolimus + Mycophenolic Acid 
(MFA) + Corticosteroid treatment. According to the responses of the 
participants, 7.7% had stopped using their immunosuppressive drugs 
without consulting a doctor.

Table 2 presents the mean scale scores of the participants. The 
mean IDUCS, BAI, BDI, and MBS scores of the participants were 
determined to be  26.73 ± 8.68, 25.64 ± 9.36, 35.92 ± 9.75, and 
2.45 ± 2.12, respectively.

Table 3 shows the results of the comparisons of the IDUCS, BAI, 
BDI, and MBS scores of the participants based on some of their 
characteristics. A negative, weak, and significant relationship was 
found between age and immunosuppressive treatment compliance 
(p = 0.047). There was a positive, moderate, and significant relationship 
between age and depression levels (p = 0.006). The female participants 
had significantly higher BAI, BDI, and MBS scores than the male 
participants (p < 0.05). In comparison to the participants who had 
undergone LTx more than 2 years ago, those who had undergone LTx 
less than 2 years ago had significantly higher IDUCS, BAI, BDI, and 
MBS scores (p < 0.05). The participants who were smokers and those 
who were using the TriFlo® II Incentive Spirometer had significantly 
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TABLE 1 Individual characteristics of the LTRs (n =  65).

Characteristics x ̄ ± Sd Min–Max

Age 52.60 ± 9.44 24–73

n %

Gender

Female 28 43.1

Male 37 56.9

Marital status

Single 13 20.0

Married 52 80.0

Economic status

Poor 6 9.2

Moderate 44 67.7

Good 15 23.1

Education

Elementary school 17 26.2

High school 34 52.3

University and above 14 21.5

Time of lung transplant

6 months ago 4 6.2

Between 6 months and 1 year ago 8 12.3

Between 1 and 2 years ago 23 35.4

Between 2 and 5 years ago 23 35.4

More than 5 years ago 7 10.8

Smoking history

Never 6 9.2

Less than 5 years 16 24.6

Between 5 and 10 years 24 36.9

More than 10 years 19 29.2

Current smoking status

Yes 3 4.6

No 62 95.4

TriFlo® II incentive spirometer use

Yes 42 64.6

No 23 35.4

Oxygen dependence

Yes 26 40.0

No 39 60.0

Comorbid diseasesa

Diabetes mellitus 14 21.5

Heart failure 4 6.2

Hypertension 21 32.2

Chronic renal failure 2 3.1

Liver diseases 4 6.2

Thyroid disorders 5 7.7

(Continued)
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higher BDI and MBS scores (p < 0.05). The participants who were 
dependent on oxygen support had significantly higher BAI, BDI, and 
MBS scores (p < 0.05).

The results of the correlation analyses of the IDUCS, BAI, BDI, 
and MBS scores of the participants are presented in Table  4. No 
statistically significant relationship was found between dyspnea 
severity and compliance with immunosuppressive treatment (p > 0.05). 
There was also no significant relationship between compliance with 
immunosuppressive treatment and anxiety levels (p > 0.05). A 
negative, moderate, and significant relationship was identified 
between compliance with immunosuppressive treatment and 
depression levels (p = 0.007). Positive, strong, and significant 
relationships were observed between dyspnea severity and anxiety 
levels (p = 0.016) and between dyspnea severity and depression levels 
(0.017).

Discussion

LTRs face psychiatric problems for the first time in the 
postoperative period. Facing the risk of death, being unable to find a 
donor, and the possibility of surgical failure in case of finding a donor 
may cause candidates of LTx to be exposed to high levels of stress, 
which can result in deterioration in their mental health. The results 

showed that LTRs experienced moderate levels of anxiety and high 
levels of depression. The previous studies reported that significant 
neuropsychiatric symptoms, including depression and anxiety, were 
observed in LTx candidates (Limbos et al., 2000; Parekh et al., 2003), 
and the incidence of psychiatric disorders in LTx candidates was 25% 
(Parekh et  al., 2003). Frequently observed psychiatric problems 
observed in some LTx candidates continue to be experienced after LTx 
(Wessels-Bakker et al., 2022).

In a previous study, depressive symptoms that persist after LTx in 
LTRs were associated with mortality (Smith et al., 2014). Similarly, as 
postoperative anxiety levels in LTRs increased, their rates of 
physiological problems also increased (Dabbs et al., 2003). Several 
studies in the literature have shown that depressive symptoms and 
high levels of feelings of anger-hostility increase the risk of graft 
rejection in the first 3 years following a heart transplant (Rogal et al., 
2013), and depressive symptoms trigger mortality in liver transplant 
recipients (Dew et al., 1999). Considering the physiological problems 
resulting from psychiatric problems reported in the literature, the 
importance of the treatment of depression and anxiety experienced by 
LTRs in the shortest time possible is clear.

Psychiatric problems experienced by LTx candidates and LTRs 
and the physiological outcomes of these problems have been analyzed 
in a limited number of studies in the literature. Although dyspnea 
appears to be an inevitable symptom in patients with asthma and 

TABLE 1 (Continued)

Characteristics x̄ ± Sd Min–Max

None 35 53.8

Pulmonary problemsa

Dyspnea 37 56.9

Wheezing + coughing 44 67.7

Immunosuppressive drug used

MFA + corticosteroid 9 13.8

Calcineurin inhibitor + corticosteroid + tacrolimus 7 10.8

Tacrolimus + MFA + corticosteroid 23 35.4

Tacrolimus + calcineurin inhibitor + MFA + kortikosteroid 21 32.3

Immunosuppressive use

Regular 49 75.4

Irregular 11 16.9

Quit without consulting a doctor 5 7.7

aCan have more than one options; MFA, Mycophenolic Acid.

TABLE 2 LTRs’ mean scores on IDUCS, BAI, BDI, and dyspnea scale (n  =  65).

Total scale and 
subscales

Number of items Items Score range Min.–Max. x̄  ±  SD

IDUCS total 11 Items 1*, 2*, 3*, 4, 

5*, 6, 7*, 8*, 9, 10, 

and 11

11–55 11–46 26.73 ± 8.68

BAI total 21 Items 1–21 0–63 0–43 25.64 ± 9.36

BDI total 21 Items 1–21 0–63 21–61 35.92 ± 9.75

Dyspnea scale total 1 Item 1 0–10 0–10 2.45 ± 2.12

*Reversely coded items.
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chronic obstructive pulmonary disease (COPD) (Livermore et al., 
2008), it is believed that both state anxiety and trait anxiety are 
associated with dyspnea development in healthy individuals (Herzog 
et al., 2018; Sharma et al., 2016). What is worth noting is that high 
levels of anxiety and depression are seen frequently in dyspneic 
individuals (Willgoss and Yohannes, 2013), or in contrast, the fear of 
suffocation and the feeling of breathlessness may lead to depression 
and anxiety. In this study, dyspnea severity was determined to have 
separate positive, strong, and statistically significant relationships to 
anxiety and depression. According to these relationships, as the 
severity of dyspnea in the participants increased, the severity of their 
depression and that of their anxiety also increased. In the study 
conducted by Ricotti et al. (2006) with the participation of 129 LTRs 

(in postoperative 9th month), the prevalence of dyspnea was reported 
to be 39%. In this study, 65 LTRs had dyspnea. Of the LTRs included 
in the sample, 66.1% had undergone LTx more than 5 years ago. 
Comparing the data of the study by Ricotti et al. (2006) and the data 
obtained in this study, a longer time after LTx may have increased the 
severity of dyspnea in LTRs, and they may have quit care practices for 
healing respiratory functions thinking that they have completely 
recovered or experienced burnout over time.

Dyspnea is a subjective feeling of restriction and discomfort that 
occurs as a result of the disruption of the harmony between the 
afferent information obtained through receptors and the respiratory 
center and respiratory muscles (Parshall et al., 2012). In the intensive 
care unit, the prevalence of dyspnea in mechanically ventilated 

TABLE 3 Comparison of some individual variables of LTRs with IDUCS, BAI, BDI, and dyspnea scale (n = 65).

Characteristics x̄±Sd Min–Max IDUCS BAI BDI Dyspnea scale

Age 52.60 ± 9.44 24–73 26.73 ± 8.68 25.64 ± 9.36 35.92 ± 9.75 2.45 ± 2.12

r = −0.207, p = 

0.047*
–

r = 0.481, p = 

0.006**
–

n %

Gender

Female 28 43.1 27.32 ± 7.89 16.21 ± 7.83 36.42 ± 11.11 2.51 ± 0.74

Male 37 56.9 26.29 ± 7.32 15.21 ± 7.24 35.54 ± 8.72 2.40 ± 0.40

Test and sig.
U = 0.231, p = 

0.061

U = 0.359, p = 

0.025*

U = 0.416, p = 

0.028*

U = 1.049, p = 0.035*

Time of lung transplant

6 months ago (1) 4 6.2 29.13 ± 7.85 18.75 ± 6.25 37.38 ± 8.24 3.08 ± 0.82

Between 6 months and 1 year 

ago (2)

8 12.3 27.31 ± 7.28 19.12 ± 7.81 39.38 ± 6.91 3.87 ± 0.97

Between 1 and 2 years ago (3) 23 35.4 27.02 ± 7.54 17.69 ± 6.65 38.74 ± 7.35 2.67 ± 0.95

Between 2 and 5 years ago (4) 23 35.4 26.73 ± 7.38 13.86 ± 9.14 34.07 ± 8.5 1.91 ± 0.57

More than 5 years ago (5) 7 10.8 25.29 ± 6.91 11.14 ± 7.43 33.43 ± 8.49 1.57 ± 0.91

Test and sig.
KW = 0.955, p = 

0.035*

KW = 0.753, p = 

0.016*

KW = 1.502, p = 

0.047*

KW = 0.845, p = 

0.014*

Post hoc Bonferroni 1,2,3>4,5 1,2,3>,4,5 1,2,3>,4,5 1,2,3>4,5

Current smoking status

Yes 3 4.6 30 ± 5 26 ± 8 44.33 ± 6.50 2.49 ± 1.99

No 62 95.4 26.58 ± 8.82 15.14 ± 9.24 35.51 ± 8.73 2.06 ± 1.15

Test and sig.
U = 0.840, p = 

0.424

U = 1.646, p = 

0.052

U = 0.987, p = 

0.044*

U = 0.621, p = 0.046*

TriFlo® II incentive spirometer use

Yes 42 64.6 27.04 ± 8.94 16.92 ± 7.96 37.28 ± 9.43 2.72 ± 1.35

No 23 35.4 26.17 ± 8.37 13.30 ± 7.88 33.43 ± 9.03 1.91 ± 1.45

U = 0.426, p = 

0.670

U = 0.623, p = 

0.105

U = 1.596, p = 

0.011*

U = 1.601, p = 0.009**

Oxygen dependence

Yes 26 40.0 27.51 ± 8.50 20.73 ± 8.75 40.69 ± 9.22 3.25 ± 1.97

No 39 60.0 25.57 ± 8.83 12.75 ± 8.42 32.74 ± 8.84 1.92 ± 1.38

U = 0.932, p = 

0.351

U = 0.256, p = 

0.001**

U = 0.311, p = 

0.001**

U = 0.426, p = 0.001**

U, Mann Whitney U Test, KW, Kruskal Wallis Test, r, Spearman’s correlation test; *p < 0.05, **p < 0.01. Bold values indicate statistically significant.
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patients was 47% (Schmidt et al., 2011), in recipients was reported as 
63% in the early post-LTx period (Sato et al., 2022). In a multicenter 
study conducted in Italy, the prevalence of dyspnea was recorded as 
39% at 9 months after LTx (Ricotti et al., 2006). In our study, 70.8% 
of LTRs were in the post-LTx period of 1–5 years. The prevalence of 
dyspnea for the entire sample was 56.9%. None of the recipients in 
our study reported CLAD. In this study, the mean MBS score of the 
participants was determined to be 2.45 ± 2.12, indicating that they 
had mild-to-moderate levels of dyspnea. Dyspnea in LTRs may 
be related to gradually decreasing functional pulmonary capacity in 
long-term. In a study conducted with the participation of 21 COPD 
patients, the same scale as the one used in this study (MBS) was used, 
and the mean score of the patients was found to be  3.5 ± 2 
[moderately to mildly severe] (İnce et al., 2011). Although dyspnea 
levels in LTRs are usually lower than those in COPD patients, these 
levels are still worth consideration. This is because in a study 
previously conducted on COPD patients, it was reported that as 
dyspnea severity increased, the fear of death also increased 
(Bülbüloğlu and Kaplan Serin, 2023). In this study, there were LTRs 
who received the maximum score on MBS, and the rate of those with 
oxygen support dependency was 40%. Not being able to resolve 
pulmonary problems after LTx may cause LTRs to experience 
disappointment. Additionally, just as in COPD patients (Bülbüloğlu 
and Kaplan Serin, 2023), this situation may cause LTRs to experience 
the fear of death. This lays the ground for dyspnea to trigger anxiety 
and depression.

The results showed that 24.6% of the participants did not use their 
immunosuppressive drugs regularly, and 7.7% quitted taking their 
medicine without consulting a doctor. The IDUCS scores of the 
participants were slightly above average. The participants of this study 
who had been receiving treatment for longer than 2 years had lower 
levels of adhering to their immunosuppressive treatment (p = 0.035). 
In some other studies, it has been determined that 21% of renal 
transplant recipients forget to take their immunosuppressive drugs 
from time to time (Goldfarb-Rumyantzev et al., 2010) and that 33% 
are late in taking their medicine on time (Burra et al., 2011). Liver 
transplant recipients were reported to have relatively high drug 
compliance levels (Bülbüloğlu and Demir, 2021). In a study conducted 
with patients within 2 years after LTx, it was determined that 13% of 

LTRs failed to comply with their immunosuppressive treatment (Dew 
et al., 2008). The results of this study mostly agreed with the results of 
other studies in the relevant literature.

In this study, 16.9% of the participants used their 
immunosuppressive drugs irregularly. LTRs who do not comply with 
immunosuppressive treatment are undoubtedly at risk of CLAD. There 
is limited evidence in the literature about compliance with 
immunosuppressive treatment in patients who have received long-
term treatment. In this sense, the findings of this study are very 
important. However, this study had certain limitations, which 
included its small sample size, and the data collection tools were self-
report scales, the data on some characteristics of the participants were 
based on their subjective thoughts and feelings. The other limitation 
principle is that the data were collected online rather than through 
face-to-face interviews. Therefore, participants were determined 
online whether they met the inclusion criteria for the sample. The 
participants were those who volunteered their time, and this may have 
led to a sample selection bias, which was a limitation. As another 
limitation, the pulmonary function testing and pre-LTx respiratory 
examination results of the participants were not analyzed in this study. 
This situation is related to the fact that it has not been determined 
whether there is a physiological source of dyspnea. Additionally, 
hypertension and heart failure, which may have been experienced by 
some participants, may have triggered dyspnea in them. The severity 
of depression and anxiety may have been increased by daily problems 
or situations related to the private lives of the participants.

Conclusion

The immunosuppressive treatment compliance levels of 
recipients after LTx should be maintained at the maximum level to 
ensure graft survivability. LTRs and their relatives should 
continuously be  informed and motivated to ensure that their 
immunosuppressive drug treatment is be maintained at varying 
doses throughout their lives. The finding in this study that women 
experienced higher levels of depression, anxiety, and dyspnea in 
comparison to men suggested that women need more support in 
this context. The awareness of physicians and nurses in this regard 

TABLE 4 Correlation analysis between IDUCS, BAI, BDI, and dyspnea scale (n = 65).

Items
Immunosuppressive treatment 

compliance
Dyspnea

Spearman's rho

Dyspnea

Correlation coefficient 0.134

–Sig. (2-tailed) 0.288

N 65

Depression

Correlation coefficient –0.462 0.296

Sig. (2-tailed) 0.007** 0.017*

N 65 65

Anxiety

Correlation coefficient –0.360 0.298

Sig. (2-tailed) 0.092 0.016*

N 65 65

*Correlation is significant at the 0.05 level (2-tailed).
**Correlation is significant at the 0.01 level (2-tailed).
Bold values indicate statistically significant.
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should be raised. The fact that dyspnea experienced by LTRs mostly 
continued at varying degrees of severity. This situation suggested 
that more respiratory exercises and interventions that relieve the 
lungs should be performed. There were also LTRs in this study who 
used spirometers as well as those who continued to smoke. LTRs 
should be periodically educated on lung health. As the severity of 
dyspnea increased, depression and anxiety levels increased as well. 
Hence, LTRs should be  provided with psychological support 
and psychotherapy.
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