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Abstract

Background—Although lung transplantation improves quality of life, most psychosocial

research focuses on adverse psychological and social functioning outcomes. Positive effects,

particularly in the late-term years as physical morbidities increase, have received little attention.

We provide the first data on a psychological benefit—posttraumatic growth (PTG)—and we

focused on long-term (>5 year) survivors.

Methods—Among 178 patients from a prospective study of mental health during the first two

years posttransplant, we re-contacted survivors 6–11 years posttransplant. We assessed PTG (i.e.,

positive psychological change resulting from the transplant) and examined its relationship to other

patient characteristics with multivariable regression analyses.
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Results—64 patients (86% of survivors) were assessed (M=8.1 years posttransplant, SD=1.2).

Mean PTG exceeded the scale’s midpoint (M=38.6, SD=10.0; scale midpoint=25). Recipients

experiencing greater PTG were female (p=.022), less educated (p=.014), and had a history of

posttransplant panic disorder (p=.005), greater friend support (p=.048), and better perceived health

(p=.032). Neither other pre- or posttransplant mood and anxiety disorders nor transplant-related

morbidities (acute rejection, bronchiolitis obliterans syndrome) predicted PTG.

Conclusions—PTG exceeded levels observed in other chronic disease populations, suggesting

that lung transplantation may uniquely foster positive psychological change in long-term

survivors. PTG occurs despite physical and psychiatric morbidities. Whether PTG promotes other

positive posttransplant psychosocial outcomes deserves attention.
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Introduction

For individuals with advanced lung disease, lung transplantation can extend survival and

improve quality of life. These gains, however, are accompanied by the development of new

morbidities (e.g., acute and chronic graft rejection) and other chronic stressors, including the

need to adhere to a multi-component medical regimen, transplant-related financial strains,

and requirements for ongoing or new medical care. Moreover, lung recipients face life

expectancies that are not only shorter than normal for their chronological ages but also lag

behind those of other organ recipients.(1,2) In turn, although some studies considering

psychosocial outcomes focus on general pre- to posttransplant improvements with lung

transplantation,(3–5) most such research has focused on adverse posttransplant outcomes,

including somatic, psychological, behavioral, and social functioning problems.(6–13)

Positive consequences of lung transplantation, especially in the long-term years as

transplant-related morbidities become more common, have received little attention. In

particular, psychological benefits, such as posttraumatic growth (PTG), have yet to be

examined in long-term survivors of lung transplantation or any other solid organ

transplantation.

PTG refers to positive psychological change conferred after a major life event or traumatic

experience.(14,15) It has been observed in other patient groups confronted with potentially

life-threatening acute and chronic illnesses, including cancer, heart disease, and HIV.(16–

21) Although such patients frequently acknowledge the fear and psychological distress

associated with learning of their condition and undergoing treatment, they often also report

positive psychological outcomes from both their acute illness experience and subsequent life

with chronic illness. Organ transplantation presents a different scenario: receiving a

transplant, while stressful, is typically viewed by patients as life-giving rather than life-

threatening.(22,23) Whether this would lead to greater or lesser PTG relative to that

observed in other populations is unknown. Furthermore, although it is known that some

transplant recipients experience posttraumatic stress disorder related to the transplant

experience (PTSD-T) or other mood and anxiety disorders in the aftermath of

transplantation,(7,9,12, 22,24) there are no data on whether having developed psychiatric
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disorder affects the transplant recipient’s potential for achieving psychological growth in the

long-term posttransplant. Finally, with respect to lung transplantation in particular, the rising

medical burden in the years following lung transplantation may also affect the degree of

PTG that patients experience, although whether a higher burden level would accentuate or

undermine PTG is not clear.

We sought to examine these issues in a cohort of long-term (>5 year) survivors after lung

transplantation. Our goals were (a) determine if, and to what degree, these recipients

experienced PTG, (b) examine whether any such growth was affected by the experience of

early posttransplant PTSD-T or other mood and anxiety disorders, and (c) identify

psychosocial and medical burden-related predictors and correlates of long-term PTG. With

respect to our third goal, we focused on variables known or hypothesized from conceptual

models of stressor exposure to be linked to psychological outcomes.(15,22,25–27)

Methods

Study Participants

Participants were 64 lung recipients who participated in our earlier study during the first two

years posttransplant.(7) We originally enrolled 178 adults (aged ≥18) shortly after hospital

discharge after their first lung transplant. They received transplants at the University of

Pittsburgh Medical Center between November, 1999 and August, 2004 (95% of all lung

recipients during this timeframe; we could identify no demographic or transplant-related

differences between those who did vs. did not enroll(7)). Of the 74 alive at the time of the

current follow-up study (conducted from August 2010 through May 2011), three could not

be contacted (4%). Of those contacted, three refused, two were too ill to participate, and two

consented but withdrew before the study interview due to illness (response rate among those

contacted, 90%).

Procedure

The University of Pittsburgh Institutional Review Board approved the study. All participants

provided verbal informed consent for the current long-term follow-up telephone interviews.

Participants had previously provided written informed consent for medical record reviews

and for earlier interviews to assess psychiatric disorder conducted during the first two years

post-transplant.

The current long-term follow-up interviews collected data on recipients’ PTG, perceived

health and psychosocial status. The interviews involved fully structured, closed-ended

questions and were conducted by a trained bachelor’s degree-level interviewer. The

interviewer was trained to reliability and monitored throughout the study by a senior

clinician researcher. Transplant-related information and information on morbidities with

onsets since transplant were obtained from recipients’ medical records.

The procedures for conducting earlier mental health interviews during the first two years

post-transplant have been described previously.(7) In brief, the lung recipients were

interviewed at 2-, 7-, 12-, 18-, and 24-months posttransplant to assess the presence and

history of mood and anxiety disorders, as described further below. Interviewers conducting

Fox et al. Page 3

Clin Transplant. Author manuscript; available in PMC 2015 April 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



these psychiatric interviews were mental health professionals with advanced degrees who

were trained and monitored to maintain reliability by a senior clinician researcher, as

detailed previously.(7)

Measures

In addition to collecting standard demographic data, measures were obtained in four

domains. For measures that consisted of multi-item scales, descriptive information is

presented in Table 1.

PTG at Long-term Follow-up—PTG was assessed with the 10-item Posttraumatic

Growth Inventory-Short Form (PTGI-SF).(28) The PTGI-SF measures positive life changes

after a trauma or major life event, and its psychometric properties have been documented

(28). Participants rated the degree to which they had experienced each item as a result of

their lung transplantation. Items are rated on a 6-point scale (ranging from 0 to 5); they are

summed to yield a total score, which represents growth occurring across five areas:

appreciation of life, new possibilities, personal strength, relating to others, and spiritual

change.

Psychiatric Disorder Early Posttransplant and Pretransplant Lifetime History
—Mood and anxiety disorders were assessed in our original study prospectively during the

first two years post-transplant. Specifically, we used the mood and anxiety modules from the

Structured Clinical Interview for DSM-IVR (SCID) to determine the presence of PTSD-T,

panic disorder, generalized anxiety disorder (GAD) and major depressive disorder (MDD).

(7) The 2-month posttransplant interview assessed disorders from the time of transplant;

subsequent interviews at 7-, 12- and 24-months covered the period since last assessment. For

the present study, we examined whether each disorder occurred or not at any time during the

2-year time frame. Because posttransplant GAD was rare (prevalence, 4%), there were too

few cases to consider it in the present analyses. At the 2-month interview, we also

determined whether respondents had a pretransplant lifetime history of either panic disorder,

GAD or MDD using the SCID.

Transplant-Related Medical Characteristics and Morbidities—We obtained

standard information from recipients’ medical records on such characteristics as indication

for transplant. We also obtained information on factors associated with the transplant that

might indicate a more difficult recovery, including length of hospitalization following

transplant and days in the intensive care unit (ICU). Further, we collected information on

major transplant-related physical morbidities developing at any point from transplant to the

time of our follow-up assessment including whether recipients had (a) experienced acute

graft rejection at grade ≥A2, assigned according to standard criteria at the time that samples

were graded,(29,30) and (b) developed Bronchiolitis Obliterans Syndrome (BOS) at grade

≥1 utilizing standard criteria.(31) BOS is the clinical manifestation of chronic graft

rejection, and is formally defined as graft deterioration secondary to persistent airflow

obstruction.(31)
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At the long-term follow-up assessment, we measured current respiratory symptoms with the

self-report Questionnaire for Lung Transplant Patients (QLTP) respiratory subscale.(32) We

measured recipients’ perceptions of general health and physical functioning at the follow-up

assessment with the SF-36 general health and physical functioning subscales.(33)

Psychosocial Characteristics at Long-term Follow-up—We assessed recipients’

intrapersonal resources with two measures: the Life Orientation Test assessed dispositional

optimism,(34) and the Sense of Mastery Scale assessed perceptions of self-mastery or

control over one’s circumstances.(35) We also assessed two elements of recipients’

interpersonal resources. First, we measured social support from their primary family

caregiver (i.e., the individual who provided the most support and assistance if needed) with

the Caregiver Support Scale, a short version adapted from Spanier’s Dyadic Adjustment

Scale(35,36) and used previously with transplant populations.(37–39) This measure was

skewed. In addition, some individuals reported that they had no caregiver (n=20). Because

we reasoned that having poor caregiver support was worse than having either no family

caregiver or good caregiver support (consistent with our own and others’ observations in

other patient populations(40,41–44)), we created a dichotomous variable identifying those

scoring in the lowest third of the caregiver support scale vs. all other respondents (i.e., vs.

those with higher caregiver support as well as those with no caregiver). Second, we

administered the Friend Support Scale to measure perceived emotional and instrumental

support from friends.(45) This measure was also skewed; scores were dichotomized to

identify recipients with the poorest support (lower third of the distribution) relative to

remaining individuals.

Data Analysis

We used descriptive statistics to determine the sample’s demographic and transplant-related

profile and to address our first study aim regarding the nature and extent of PTG. To

examine whether some PTG scale items were endorsed more strongly than others, we

considered item scores in two ways. First, we considered the mean on each PTGI-SF item’s

0 to 5-point rating scale concerning the degree of growth experienced. Second, because past

studies have reported the distribution of scores in terms of clinically significant growth we

examined the percentage of the sample endorsing each item at a moderate degree or above

(≥3).

We calculated t-tests to address our second study aim regarding whether PTG levels differed

among recipients who did vs. did not have diagnosable psychiatric disorder early

posttransplant (as well as pretransplant). To identify the unique demographic, transplant-

related, psychiatric, and psychosocial predictors and correlates of PTG (our third study aim),

we utilized linear regression analysis. Given our sample size, we limited the number of

variables in the regression analysis by requiring that variables have a simple bivariate

correlation with PTG of at least modest size (r≥0.20).(46,47) Before conducting statistical

tests, we examined variables’ distributions and their interrelationships for evidence of

multicollinearity in order to determine that analytic assumptions were met.(48) Because

PTGI scores were skewed, we applied a log transformation to normalize the scores before

performing statistical tests.
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Results

Sample Description

Demographic and transplant-related characteristics are shown in Table 2. The sample is

similar to the national distribution of lung recipients transplanted during the same time

period in terms of gender, age, indication for transplant, and type of lung transplant.(2)

Lung recipients were an average of 8.1 years posttransplant at the time of the long-term

follow-up assessment (SD=1.2, median=8.0, range: 6.5–11.0). The 64 individuals in our

sample were demographically indistinguishable from surviving members of the original

cohort of 178 recipients who were not re-enrolled at follow-up.

Level and Nature of PTG at Follow-up

The mean PTG levels in the sample was above the midpoint of the 50-point scale (M=38.6,

SD=10.0). The median of 40, a value slightly higher than the mean, reflects the fact that the

distribution of total scores was somewhat negatively skewed, i.e., the bulk of the sample

scored on the upper end of the scale, indicating more growth (interquartile range, 34–45,

absolute range, 10–50).

The distributions of PTGI-SF item means and the percentage of respondents endorsing each

item at a level indicating clinically significant growth are presented in Figure 1. “I know

better that I can handle difficulties,” one of the two personal strength items, was most

strongly endorsed (M=4.3, SD=1.0), and it was endorsed at or above a moderate degree by

93.7% of the sample. A second item (“I have a greater appreciation for the value of my own

life”) was also very commonly endorsed (Figure 1). The two spiritual change items were

endorsed less frequently and at lower degrees than most other items. Overall, respondents

rated an average of 8.4 of the 10 items at a moderate degree or higher, and 50.8% of the

sample endorsed all 10 items at least at a moderate degree.

PTG Levels at Follow-up in Recipients With vs. Without Early Posttransplant or Lifetime
History of Mood and Anxiety Disorders

Table 3 compares PTG levels in recipients who did vs. did not experience diagnosable

disorders either during the first two years posttransplant or at any point in their lifetime

before transplant. With respect to posttransplant disorder, there were no differences in PTG

related to either PTSD-T or posttransplant MDD. However, recipients who experienced

panic disorder in the early years posttransplant reported significantly higher PTG than those

without posttransplant panic disorder. Table 3 shows that there were no statistically reliable

differences in recipients’ PTG as a function of pretransplant lifetime history of mood or

anxiety disorder.

Factors Associated with PTG

As shown in the first column of Table 4, six variables met our entry criterion for the

regression analysis (bivariate associations with PTG of ≥.20) and were included in the

regression model. The table also displays standardized regression coefficients for variables

included in the model. Recipients who were female, had less education, experienced panic
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disorder early posttransplant, and had higher social support from friends at the long-term

follow-up assessment had significantly higher PTG. Individuals with poorer perceived

general health at the follow-up assessment experienced less PTG.

Discussion

Perhaps because survival rates are poorer after lung transplantation than other forms of

organ transplantation, there is a dearth of literature on psychosocial outcomes in lung

recipients in the late-term (≥5 years) posttransplant. The few reports consider only very

small samples (n’s <30) and document declines in emotional and social functioning (relative

to either their well-being earlier posttransplant or relative to normative data), in parallel with

increasing physical morbidities.(49,50) Whether long-term survivors feel they have achieved

psychological benefits from the transplant, especially as they face declining health, is

unknown.

Our sample of 64 lung recipients, who averaged 8 years posttransplant, ranging up to 11

years, reported on whether or not they had achieved psychological growth due to the

transplant experience. Their levels of growth appear to exceed that observed in other patient

groups. Specifically, although it is challenging to make comparisons across studies because

they vary in whether they use the PTGI-SF or the longer 21-item version of the scale, when

we convert all studies’ PTGI scores from total scores (sum of items) to mean scores (sum

divided by number of items asked), the mean in our sample (3.86) is higher than levels

observed in studies of other chronic disease groups include patients with cancer, HIV

disease, and heart disease (means ranging from 2.25 to 3.61).(16–21,51–53)

We may have observed higher PTG in part because our sample was many years

posttransplant, and the Tedeschi and Calhoun theory of PTG(14,15) suggests that growth

increases with time. Most studies of other chronic illness populations have assessed growth

only within months to a few years after the onset of health problems or treatment.(26)

However, even among the few chronic disease studies with very long follow-up (e.g., 5–15

years),(16,26) PTG levels are lower than in our sample. Thus, factors other than time may

have contributed to degree of PTG in our sample. In particular, the fact that transplantation

is typically viewed as a positive, life-giving event—as opposed to a life-threatening process

—may have contributed to the high levels growth we observed. Qualitative studies show

that lung recipients (and, indeed, all types of deceased donor organ recipients) report a new-

found appreciation of their lives because it is from another person’s loss that they have been

able to receive the new organs; they may feel that they have a responsibility, and a desire, to

make the most of their lives after transplant.(23,54,55)

With respect to correlates and predictors of PTG, our findings are generally consistent with

those reported across the PTG literature in that demographic factors such as female gender

and lower education were associated with greater PTG in our sample.(14,26,53) We also

observed that greater friend support at long-term follow-up was associated with greater

PTG. However, because support was assessed at the same timepoint as PTG, it is not clear if

social support promotes PTG or if social relationships are strengthened by the presence of

PTG, as Koutrouli et al.(26) noted in their review of PTG studies in breast cancer patients.
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We found that poorer perceived general health reported at the long-term follow-up was a

significant correlate of reduced PTG (regression coefficient, −.25), while objective

indicators of health status including the presence of BOS were not reliably related to PTG.

Similar differences in the impact of perceived vs. objective health indicators on PTG have

been noted in other chronic disease populations,(16,51) supporting the conclusion that

clinicians should carefully attend to patients’ own appraisals of their health because these

appraisals are more intimately linked to other psychological reactions than are actual illness

parameters.

The finding that development of BOS, in particular, was not reliably related to PTG is

noteworthy, given multiple studies showing BOS to be associated with poorer general

quality of life after lung transplantation (as recently reviewed by Yusen (56)). If BOS is

related to quality of life, why would it not be associated with PTG? We suggest that it may

be because PTG represents a fundamentally different outcome from those typically

conceptualized under the rubric of quality of life.(11,12,24,33,50) Indeed, PTG may be

experienced no matter whether concurrent quality of life is high or low.(14,15) This may

also explain why our measure of physical functional quality of life showed minimal

association with PTG in the present sample.

Although PTSD-T and other psychiatric conditions including panic disorder and major

depression are relatively common in the early years after lung transplantation and are

themselves strongly predicted by a pretransplant history of mood and anxiety disorders (7),

we found only limited evidence that these disorders affected lung recipients’ likelihood of

achieving PTG by the late-term years posttransplant. Namely, a history of panic disorder

early posttransplant led to heightened PTG, while neither PTSD-T nor major depression

early posttransplant (nor lifetime pretransplant history of mood or anxiety disorder)

predicted PTG levels. Links between PTSD, depression, and PTG have also been difficult to

document in other studies.(26,51,57,58) With respect to posttransplant panic disorder, we

have previously suggested that lung recipients’ heightened propensity for this problem may

be linked to a conditioned fear response and/or a pattern of catastrophic thinking in the

presence of symptoms related to their respiratory disease.(7,59,60) Fearing the worst in the

aftermath of lung transplantation and, indeed, in the face of other difficult life experiences

may ultimately be a key ingredient to experiencing PTG: such intense emotional responses

are the factors that shake individuals’ assumptions about their lives and put into motion a

rebuilding or restructuring of how they view themselves.(15,61)

Interestingly, we found no indication that psychological dispositional characteristics—

namely optimism and sense of mastery assessed at the long-term follow-up—were

associated with lung recipients’ degree of PTG. This is an encouraging finding, suggesting

that even individuals who are not by nature optimistic or do not perceive themselves to have

high levels of control over their lives are still capable of achieving PTG in relation to the

transplant. It also is consistent with the view that the capacity to develop PTG is not a

dispositional characteristic. Instead, as theory suggests (14,15), it develops in response to

specific life experiences, and lung transplantation appears to have a powerful impact in this

regard.
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Our study has limitations. First, our sample is small and comes from a single site, thus

potentially limiting generalizability. Second, considerable time passed between our previous

assessment at two years posttransplant and our long-term follow-up assessment when PTG

was evaluated. Our lung recipients’ interim psychosocial and mental health profiles are

unknown, which limits our ability to connect long-term PTG with psychosocial status across

the entire posttransplant period. Third, we could not examine some transplant-related health

parameters such as rehospitalizations and occurrence of infections as predictors of PTG

because, as time passes posttransplant, ascertainment of these factors is likely to be

incomplete since patients may receive care locally rather than return for diagnosis and care

at the transplant center. However, we were able to examine the predictive role of major,

highly prevalent transplant-related parameters that are closely monitored through routine,

lifelong evaluation at our center, including the development of BOS. Fourth, some lung

recipients did not participate in our follow-up assessment due to illness and they may not

have achieved the level of PTG noted in study participants. These nonparticipants

constituted only 5% of eligible individuals and thus their exclusion may have had minimal

impact on our findings. Finally, our focus at follow-up was on long-term survivors. Whether

individuals whose survival times were shorter also achieved PTG, and when PTG begins to

occur during the posttransplant trajectory, remain unknown.

In conclusion, long-term survivors of lung transplantation experience PTG at levels that

appear higher than those observed in other chronic disease populations. From a clinical

standpoint, it is encouraging PTG is not precluded by the presence of transplant-related

morbidities or by past occurrences of psychiatric disorder. Because PTG has been linked to a

reduced risk of subsequent morbidity and mortality in cancer, HIV, and heart disease

patients,(17,62,63) future study of its role as a risk moderator for health outcomes and

ability to manage chronic illness after lung transplantation is warranted.
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Figure 1.
Mean item scores (and SE bars), and percent of the sample endorsing each item at a

moderate degree or higher (> 3).
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Table 1

Multi-item measures administered to lung transplant recipients at the long-term follow-up assessment.

Measure
Mean (SD) or

percent of sample
Possible
range

Internal
consistency
reliability, α

PTGI-SF (higher = more growth)a 38.6 (10.0) 0 – 50 .88

QLTP Respiratory subscale (higher = more symptoms) 5.8 (2.4) 0 – 10 n/ac

SF-36 Physical functioning (higher = better) 67.0 (26.3) 0 – 100 .93

SF-36 General health (higher = better) 53.7 (25.8) 0 – 100 .77

LOT: Optimism (higher = less)a 8.0 (4.7) 0 – 24 .72

Sense of mastery (higher = more)a 3.2 (0.5) 1 – 4 .81

Caregiver Support, % lowa 35.9d 1 – 5 .92

Friend Support Scale, % lowb 30.6d 1 – 4 .90

Abbreviations: PTGI-SF, Posttraumatic Growth Inventory-Short Form; QLTP, Questionnaire for Lung Transplant Patients; SF-36, Short-Form 36;
LOT, Life Orientation Test.

a
One respondent was missing a score on this variable.

b
Two respondents were missing scores on this variable.

c
This measure is a count; Cronbach’s alpha is not applicable.

d
This measure’s distribution was skewed; scores were dichotomized to identify respondents with the low support; see text for additional

explanation.
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Table 2

Demographic and transplant-related characteristics in 64 lung transplant recipients

Characteristic
Descriptive
Statistic

Demographic

  Age (years), mean (SD) 58.1 (10.4)

  Gender, % male 46.9

  Race/ethnicity, % European American 95.3

  Education, %

    High school graduate or less 35.9

    Some college or college graduate 40.6

    Post-graduate education 23.4

  Employed, % yes 21.9

  Occupation (when last employed), % nonprofessional 21.4

  Marital status, % married or living with a partner 67.2

Transplant-related

  Indication for transplant, %

    COPD/emphysema 34.4

    Idiopathic pulmonary fibrosis 18.8

    Cystic fibrosis 18.8

    Other 28.1

  Age (years) at transplant, mean (SD) 49.7 (10.3)

  Years since transplant, mean (SD) 8.1 (1.2)

  Type of lung transplant, %

    Single 46.9

    Bilaterala 53.1

  Days hospitalized post-transplant, mean (SD) 24.3 (16.9)

      median (IQR) 17 (12–34)

  Days in ICU post-transplant, mean (SD) 7.5 (9.5)

      median (IQR) 3 (1–8)

  Retransplant, % yes 7.8

  Developed acute graft rejection, % yes 65.6

  Developed BOS (chronic rejection), % yes 46.9

a
Includes one heart – lung recipient

COPD, chronic obstructive pulmonary disease
ICU, intensive care unit
BOS, bronchiolitis obliterans syndrome
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Table 3

Levels of post-traumatic growth at long-term follow-up in lung recipients with and without mood and anxiety

disorders during the first two years post-transplant or before transplant.

PTGI level,
Mean (SD)a t-test p

Disorder during the first two years posttransplant

  PTSD-T,b yes (n=8) 39.8 (9.4) 0.41 .683

    no (n=50) 39.1 (9.7)

  Panic disorder,c yes (n=12) 43.3 (9.8) 3.09 .003

    no (n=50) 37.4 (9.9)

  Major depression,c yes (n=12) 38.8 (11.6) 0.51 .611

    no (n=50) 39.2 (9.8)

Lifetime mood or anxiety disorder pretransplant, yes (n=35) 37.2 (11.0) 0.87 .388

    no (n=27) 40.3 (8.7)

Note. Of the 12 posttransplant cases of panic disorder, 6 had a pretransplant history of this disorder. Of the 12 posttransplant cases of major
depression, 10 had a pretransplant history of this disorder. PTSD-T was specific to the transplant experience and thus could only be determined
posttransplant.

a
PTGI was log transformed prior to analyses to reduce skewness in its distribution. Means and SDs are presented in original units to facilitate

interpretation. One respondent was missing data on the PTGI.

b
6 recipients were missing data on this variable.

c
2 recipients were missing data on this variable.
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Table 4

Associations of posttraumatic growth with demographic, health, and psychosocial characteristics.a

Posttraumatic growth

Correlation
Coefficient, r

Regression Resultsb

b t p

Demographics

  Age, years .12 — — —

  Gender, female .38 .27 2.35 .022

  Level of education (1= high school or less, 3=post-graduate education) −.22 −.28 2.55 .014

  Employed, yes −.10 — — —

  Occupation, nonprofessional −.09 — — —

  Marital status, married or living with a partner .02 — — —

Transplant-related characteristics and morbidities

  Type of transplant, double lung −.09 — — —

  Indication for transplant, COPD/emphysema .22 .11 0.93 .358

  Hospitalized post-transplant, days .11 — — —

  In ICU post-transplant, days .14 — — —

  Time since transplant, years −.02 — — —

  Developed acute graft rejection, yes .07 — — —

  Developed BOS, yes .03 — — —

  Respiratory symptoms at long-term follow-up (0=less, 10=more) −.17 — — —

  SF-36 Physical functioning at long-term follow-up (0=poorer, 100=better) .04 — — —

  SF-36 General health at long-term follow-up (0=poorer, 100=better) −.21 −.25 2.20 .032

Psychiatric disorder pre- or early post-transplant

  Posttransplant occurrence of PTSD-T, yes −.06 — — —

  Posttransplant occurrence of panic disorder, yes .37 .33 2.95 .005

  Posttransplant occurrence of major depression, yes .07 — — —

  Lifetime pretransplant history of mood or anxiety disorder, yes −.11 — — —

Psychosocial characteristics assessed at long-term follow-up

  Optimism (0=more, 10=less) .09 — — —

  Mastery (1=less, 4=more) .08 — — —

  Support from family caregiver, higher .01 — — —

  Support from friends, higher .30 .22 2.02 .048

R for model .65

F (6, 55) 6.62 < .001

a
PTGI, days hospitalized post-transplant, and days in ICU post-transplant were log transformed prior to analyses to reduce skewness in their

distributions.

b
Correlations between the 6 variables entered into the regression model ranged from 0.02 to .38, mean=.17, median=.17. There was thus no

evidence of multicollinearity between the variables.(48)

Clin Transplant. Author manuscript; available in PMC 2015 April 01.


