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Abstract
Aims  Given the increasing number of Hematopoietic Stem Cell Transplantations (HSCT) performed world-wide, 
the increasing likelihood of survival following HSCT, and the profound physical, psychosocial, and emotional impact 
of HSCT on survivors, their carers and families, it is important to identify factors that may contribute to or support 
post-traumatic growth (PTG) after transplant. In this study, we aimed to investigate the prevalence of PTG in an 
Australian cohort of long-term allogeneic HSCT survivors and describe associations between PTG and relevant clinical, 
sociodemographic and psychological variables.

Methods  This was a large, multi-centre, cross sectional survey of Australian HSCT-survivors inviting all those 
transplanted in New South Wales between 2000 and 2012. Respondents completed the PTG Inventory (PTGI), the 
Sydney Post-BMT Survey, FACT-BMT, DASS 21, The Chronic Graft versus Host Disease (GVHD) Activity Assessment–
Patient Self-Report (Form B), the Lee Chronic GVHD Symptom Scale, and the Fear of Cancer Recurrence Scale. Data 
was analysed using independent t-tests, one-way analysis of variance, and pearson’s correlations, and hierarchical 
multiple regression adjusted for potential confounders and to ascertain independent associations of explanatory 
variables with PTG.

Results  Of 441 respondents, 99% reported some level of PTG with 67% reporting moderate to high levels of PTG. 
Female gender, younger age, complementary therapy use, anxiety, psychological distress and psychosocial care, 
and higher quality of life were associated with higher levels of PTG. Importantly, we also found that PTG was not 
associated with either chronic GVHD or post-HSCT morbidity.

Conclusions  In this study – the largest study of PTG in long-term allogeneic HSCT survivors - we found that growth 
appears ubiquitous, with 99% of survivors reporting some degree of PTG and 67% reporting moderate-high levels of 
PTG. Importantly, we found no association with GVHD or chronic physical post-HSCT morbidity, or adverse financial, 
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Background
Allogeneic Hematopoietic Stem Cell Transplantation 
(HSCT), also known as Blood and marrow transplant or 
bone marrow transplant (BMT), is a high-risk but poten-
tially life-saving medical procedure that has a profound 
and pervasive impact on transplant recipients. Performed 
for more than 30,000 malignancies, haematological and 
autoimmune diseases worldwide per year (in 2018) [1, 2], 
it impacts on survivors physically, socially, economically, 
spiritually and psychologically and requires multifaceted 
life-long follow-up and support for recipients and their 
care givers [3]. In Australia the Australasian Bone Mar-
row Transplant Recipient Registry (ABMTRR) report 
over 80% one-year survival rates (for all allogeneic BMTs) 
and up to 69% for ten-year survival rates (dependent on 
primary disease and donor type) [4]. While it has been 
described as a ‘traumatic event’ with high rates of anxiety, 
depression, post-traumatic stress and decreased qual-
ity of life (QoL) reported by survivors and their families 
[5–9], personal growth and psychological recovery may 
be possible [10, 11].

Post traumatic growth (PTG) has been defined as, “the 
experience of positive psychological change, reported by 
an individual as a result of the struggle with trauma or 
any extremely stressful event” [12]. According to Tedes-
chi, Park, & Calhoun [13] a positive reappraisal of trauma 
can lead to changes including an increased apprecia-
tion for life, enhanced relationships and connectedness 
to others, increased personal strength, and deepened 
spirituality. It has also been found to result in less emo-
tional distress, enhanced QoL and better physical well-
being [14, 15]. Growth is thought to be the consequence 
of the challenge to previously held beliefs through a pro-
cess of reflective functioning which results in a cognitive 
restructuring of beliefs and assumptions about the world.

For more than twenty years PTG has been studied in 
survivors of solid organ transplantation and patients 
who have been treated for serious chronic illness includ-
ing heart disease, HIV and cancer [15–17]. PTG in these 
studies were associated with female gender, more per-
ceived social support (including household management, 
transport and financial support) [18–22], access to and 
use of nurse counselling, greater time lapse since diagno-
sis/transplant, perceived stress and intensity of treatment 
received, advanced stage of cancer, better problem solv-
ing abilities, religious faith, and a strong sense of group 

belonging [18–22]. Those with lower self-reported gen-
eral health status have been found to have significantly 
lower PTG [19]. Studies in patients with cancer have 
found no relationship between PTG and cancer site, can-
cer surgery, cancer recurrence, psychological distress or 
well-being, or having opportunity to discuss ones cancer 
diagnosis or treatment [22]. Associations between post 
PTG, education and age are inconsistent [22, 23].

In studies of allogeneic (donor) and autologous (self ) 
HSCT survivors, PTG has been associated with female 
gender, younger age, higher educational levels, sup-
port from healthcare professionals, utilisation of nurse 
counselling, intrusive thinking, frequency of religious 
activities, optimism, perceived social support, problem 
solving abilities, using rewards as a coping strategy prior 
to transplantation and high pre and acute transplant dis-
tress levels [11, 22, 24]. However, these studies are small, 
include heterogeneous groups, and none have been con-
ducted in an Australian cohort.

The increasing number of HSCTs performed world-
wide, coupled with the increasing likelihood of survival 
following HSCT, has heightened recognition of the pro-
found physical, psychosocial, and emotional impact 
of HSCT on survivors, their carers and families. This 
impact is principally a consequence of the deleterious 
effects of graft versus host disease (GVHD) and the treat-
ment needed for GVHD; a condition which occurs in up 
to 70% of long-term survivors whereby the t-cells in the 
donor haematopoietic stem cell graft recognise the host 
(the patient’s) cells as foreign and initiate an immuno-
logical response which can cause significant and, in some 
cases, irreparable damage to every body system [25, 26]. 
Therefore, it is important to identify factors that may 
contribute to, or support PTG in this population. In this 
study we report the prevalence of PTG in an Australian 
cohort of long-term allo-HSCT survivors and describe 
associations between PTG and relevant clinical, sociode-
mographic and psychological variables.

Methods
Participants and procedures
This study reports results from a larger cross-sectional 
survey project which assessed the health, financial, cog-
nitive, sexual and psychological experience of life post-
transplant of 441 allo-HSCT survivors [26–30]. The study 
sample was selected from allogeneic transplant databases 

occupational or sexual impacts. This suggests that it is the necessity for and experience of, HSCT itself that foments 
personal growth. Accordingly, healthcare professionals should be alert to the profound and wide-ranging impact 
of HSCT - and the degree to which survivor’s may experience PTG. Identifying interventions that may assist HSCT 
survivors cope and building their resilience is of utmost importance.
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of four major metropolitan hospitals in New South 
Wales (NSW), Australia (at the time of study conception 
there were four transplant centres in NSW so this study 
included 100% of transplant sites; there are now five). 
Participants were eligible if they were > 18 years of age 
and had undergone an allogeneic BMT between 1st Janu-
ary 2000 and 31st December 2012, could read and write 
English and provide written consent. Those who had 
relapsed at the time of survey distribution were excluded. 
Survivor’s names and phone numbers were provided by 
the BMT Departments (BMT Co-ordinators and Data 
Managers) to the research team and eligible participants 
were phoned or approached when attending their HSCT 
clinic. Consenting participants were given the option 
to self-complete the survey or to complete with one of 
the researchers via a phone interview. A reminder tele-
phone call was made to consenting participants who 
had not returned the survey within a month. All authors 
had access to primary clinical trial data.This study was 
approved by the Northern Sydney Local Health Dis-
trict Research Ethics Committee (NSLHD Reference: 
1207–217 M.

Instruments
Participants completed a 20-page questionnaire titled 
The Sydney Post BMT Study survey (SPBS) which 
included a questionnaire uniquely developed by the 
research team and 6 other instruments previously vali-
dated in allo-HSCT and other cancer populations. These 
included the Post Traumatic Growth Inventory (PTGI) 
[12], the Depression Anxiety and Stress Scale (DASS21) 
[31], the Fear of Recurrence Scale [32], the Functional 
Assessment of Cancer Therapy – Bone Marrow Trans-
plant (FACT-BMT Version 4) [33], the Chronic GVHD 
Activity Assessment – Patient Self Report (Form B) [34], 
and the Lee Chronic GVHD Symptom Scale [35]. In total 
this took approximately one hour to complete.

The post traumatic growth inventory (PTGI)
The PTGI is a 21 item questionnaire which measures post 
traumatic growth experiences in trauma survivors’ lives 
[12]. Tedeschi and Calhoun [12] identified five major 
domains of growth which include (1) greater appreciation 
of life and changed sense of priorities; (2) warmer, more 
intimate relationships with others; (3) a greater sense of 
personal strength; (4) recognition of new possibilities 
or paths for one’s life; and (5) spiritual development. It 
is widely used to assess positive life changes following 
traumatic events such as cancer, HIV, rape and disasters 
and other crises. Statements including ‘I developed new 
interests’, ‘I know that I can handle difficult situations’ 
and ‘I learned a great deal about how wonderful people 
are’ expressed and the reader is asked to respond using a 
six-point Likert scale with responses ranging from, ‘I did 

not experience this change’ to ‘I experienced this change 
to a very great degree as a result of my crisis’. The total 
of all 21 items yields a growth score which ranges from 
0–105. Higher scores are indicative of greater growth. 
For the purposes of analysis survivors with a score of 0 
experienced no PTG, 1–42 very small or small degrees 
of PTG, 43–63 moderate degrees of PTG and scores > 64 
great or very great degrees of PTG.

The depression anxiety and stress scale (DASS21)
The DASS 21 is a 21 item self-report questionnaire 
designed to measure the severity of a range of symptoms 
common to both depression and anxiety [31]. It is widely 
used and has been shown to have good inter-rater reli-
ability, test-retest reliability and validity in both non-clin-
ical and clinical cohorts [36–39]. In the current sample, 
internal consistency was excellent (Cronbach α = 0.93). 
Patients are asked to indicate how much a particular 
statement has applied to them over the past week using 
a four-point Likert scale ranging from ‘did not apply to 
me’ to ‘applied to me very much, or most of the time’. The 
total of all 21 items provides a score ranging from 0 to 63. 
Higher scores are indicative of greater symptoms of psy-
chological distress.

The functional assessment of cancer therapy – bone 
marrow transplant (FACT-BMT version 4)
The FACT-BMT is a validated questionnaire for mea-
suring Quality of Life (QoL) in BMT recipients [40]. It 
takes three to five minutes to complete and combines two 
instruments, the FACT-G (FACT- General) and a BMT 
subscale. The FACT-G is a 28-item self-report instru-
ment that measures QoL in cancer patients [33]. It con-
sists of five subscales measuring physical, functional, 
social and emotional well-being and satisfaction with the 
doctor/patient relationship. The BMT subscale includes 
twelve items specifically designed for BMT patients. The 
FACT-BMT plus the BMT subscale provides an overall 
QoL score. Patients rate themselves over the past seven 
days using five-step Likert scales with responses used to 
calculate overall QoL and subscale wellbeing scores. The 
FACT-BMT is a reliable and valid measure, that has dem-
onstrated sensitivity to clinical significant change [40]. 
In the current sample, internal consistency was excellent 
(Cronbach α = 0.94). The scores for FACT-G and FACT-
BMT range from 0 to 148. Higher scores indicate higher 
QoL.

The chronic GVHD activity assessment – patient self report 
(form B)
The Chronic GVHD Activity Assessment – Patient Self 
Report Form B was developed by the National Institute of 
Health (NIH) Consensus Development Project [34]. It is 
a ten-item questionnaire which asks patients to report on 
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the severity and intensity (out of 10) of skin, oral, ocular 
and vulvovaginal symptoms as well as perceived global 
ratings of GVHD. It takes about one minute to complete. 
For the purposes of the analysis PTG was correlated with 
(a) survivors reported global rating of GVHD severity 
(none-mild-moderate-severe) and (b) survivors reported 
severity score (0–10).

The remaining instruments included questions about 
demographics, medical complications, referrals/investi-
gations, pharma and non-pharmacotherapy, oral/dental 
health, infections, vaccinations, complementary ther-
apy use, cancer screening, travel history, close personal 
contacts, lifestyle, nutrition, infection risk, work status, 
fertility and sexual function, relationships, long-term 
follow-up care, psychosocial concerns and a qualitative 
question ‘What are the three things that have impacted 
you most?’. The questionnaire used tick box response, 
short answer questions and 5-step Likert Scale measur-
ing attitudes and other factors. The questionnaire was 
piloted in clinic and phone interviews to assess face and 
content validity and to check for comprehension of the 
survey questions.

Data was also collated from transplant databases on 
diagnosis, disease status and date of transplantation, con-
ditioning regimen, GVHD prophylaxis, stem cell source 
and donor type for each consenting participant.

Statistical analysis
Categorical responses were summarised using frequen-
cies and percentages. Continuous variables were sum-
marised using means and standard deviations. Two 
sample comparisons of parametric data were determined 
using independent t-test. Comparisons of greater than 
two samples were determined using one-way analysis of 
variance. Pearson’s correlations were utilised to exam-
ine associations between predictors of interest. Hierar-
chical multiple regression analyses were used to adjust 
for potential confounders and to ascertain independent 
associations of explanatory variables with outcomes of 
interest.

A two-tailed p value < 0.05 was used as the level of sta-
tistical significance. Statistical analysis was performed 
using Stata software (Version 16.1).

Results
A total of 1,475 Allogeneic HSCT were performed in 
the study period across all major transplant centres in 
NSW, Australia (all centres at the time of survey distri-
bution). Four hundred and forty-one HSCT survivors 
(66% of total eligible, 76% of those contacted) returned 
the completed survey, 3% explicitly declined (Fig. 1). Of 
those completing the survey, 250 (57%) were male and 
191 (43%) were female, and median age was 54 years 
(Range: 19–79). The median time since transplant was 
5 years (Range: 1–14) and chronic multi-morbidity was 
common; iron overload (32.5%), osteoporosis/osteopenia 
(29.1%), hypertension (28.9%), cataracts (28.9%), depres-
sion (23.3%) and anxiety (20.6%), and secondary cancers 
were diagnosed in 24%. Chronic GVHD was prevalent 
and was reported by 69.3% of respondents. Almost half 
were university educated, and low, middle and high 
household income was approximately evenly distributed 
across the cohort. Most (over 70%) lived in metropolitan 
areas and almost 80% were in a relationship. Approxi-
mately half of our respondents received high-dose, mye-
loablative conditioning (48.7%) and had a sibling donor 
(56.95%) (Table 1).

Post traumatic growth
Almost all survivors of HSCT experienced some degree 
of PTG, with only 1% reporting no PTG. Thirty two per-
cent of survivors reported small degrees of PTG, 40% 
reported moderate PTG and 27% reported great to very 
great degrees of PTG. PTG occurred in all five domains 
described in the PTGI with mean scores as follows: 
relating to others (M = 20.52, SD = 8.83), new possibili-
ties (M = 9.38, SD = 5.64), personal strength (M = 10.86, 
SD = 5.53), spiritual change (M = 3.19, SD = 3.34), appre-
ciation of life (M = 5.52, SD = 2.75).

Fig. 1  Study flowchart
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Demographic and transplant associations with Post 
traumatic growth
Mean PTGI scores differed between men and women, 
and according to age. PTG scores were significantly 
higher for women (M = 54.40, SD = 20.85) compared 
to that of men (p < .001). Participants who were aged 
under 54 years had significantly greater PTG (M = 53.24, 
SD = 19.15), compared to those who were older than 54 
years (M = 45.88, SD = 22.83) (p < .001). People who had 
used any complementary therapy had higher PTG scores 
(M = 52.48, SD = 20.20) compared to people who had used 
none (M = 46.05, SD = 22.26) (p = .002). PTGI scores were 
not found to differ across socioeconomic variables, trans-
plant or clinical factors or lifestyle factors such as BMI, 
travel or resumption of sex post-HSCT (Table 2). Zero-
order correlations showed a similar pattern, with both 

being male and age having statistically significant nega-
tive correlations with PTGI scores. In addition, seeing 
a psychologist was found to be significantly positively 
correlated with PTGI scores, as were DASS scores. Gen-
der (male), age, depression, anxiety and stress, and QoL 
were significantly negatively correlated with one another 
(see Table 3). PTG did not differ according to number of 
comorbidities (either as a continuous score representing 
number of comorbidities or when categorised as at least 
one comorbidity vs. no comorbidities).

Regression analysis
Hierarchical regression was used to examine demo-
graphic, transplant, and mental health treatment-related 
variables as well as QoL, and levels of psychological dis-
tress as predictors of PTG (Table 4). The order of predic-
tor inclusion in the model was guided by our intention to 
examine the relationship between QoL and psychological 
distress after demographic, transplant and mental health 
treatment variables are controlled for. We used hierar-
chical regression to allow us to examine changes in pre-
diction after each group of predictors was added to the 
model.

In the first step, age, sex (with female as the reference 
category), full- or part-time employment post-transplant, 
and university educated were entered and significantly 
predicted PTG, F(4, 251) = 7.26, p < .001. Treatment-
related factors were entered in the second step, and F 
change indicated no significant improvement in predic-
tion over the use of the socio-demographic variables 
alone, F(3, 248) = 0.08, p = .97. The addition of mental 
health treatment-related variables at step 3 made no 
significant additional contribution to the prediction of 
PTG, F(5, 243) = 1.96, p = .09. Across the first three mod-
els, age (model 3 b=-0.30, p < .05) and being male (model 
3 b =-10.42, p < .001) individually made a significant 
contribution to the prediction of PTG. In terms of age, 
being older was associated with lower PTG and men had 
lower levels of PTG by comparison to women. Any use 
of complementary therapies was associated with higher 
levels of PTG when included in the third step(b = 6.42, 
p < .05). This pattern held for the final model. The addi-
tion of DASS and FACT-BMT measures in the final 
model significantly improved the prediction of PTG, F(2, 
241) = 7.97, p < .001. After controlling for socio-demo-
graphic variables, treatment-related and mental health 
variables, a higher total DASS score, were significantly 
associated with higher levels of PTG (b = 0.29, p < .001). 
In addition, higher levels of QoL were also associated 
with higher levels of PTG (b = 0.23, p < .01). The number 
of years since transplant was not significantly associated 
with PTG in this analysis.

An additional regression analysis was conducted to 
examine the relationship between GVHD and PTG 

Table 1  Characteristics of survey participants (n = 441)
Participant Characteristic n (%)
Gender

Male 250 (56.69%)

Female 191 (43.31%)

Time since transplant (years), M (SD) 5.83 (3.45)

Age

Age in years at time of survey, M (SD) 52.17 (12.64)

Age in years at date of transplantation, M (SD) 46.27 (12.98)

Education

University (some/completed)
Other

154 (46.25%)
179 (53.75%)

Occupational status

Employed
Othera

209 (47.39%)
203(46.03%)

Household income, post-transplant

Low income $20,000-$39,999
Middle income $40,000-$79,999
High income >=$80,000

155 (36.64%)
123 (29.08%)
145 (34.28%)

Residential location

Major city
Other (regional, remote)

311 (72.16%)
120 (27.84%)

Relationship status

Married/De facto
Single/Divorced or separated

344 (79.26%)
90 (20.74%)

Donor type

Sibling related
Matched Unrelated
Haploidentical/Mismatched

250 (56.95%)
158 (35.99%)

31 (7.06%)

Conditioning regimen

Myeloablative
Reduced Intensity

214 (48.75%)
225 (51.25%)

Post Traumatic Growth Score, M (SD) 49.48 (21.41)

DASS, M (SD) 26.27 (23.61)

FACT-BMT, M (SD) 106.06 (21.47)

Chronic GVHD self-reported severity, M (SD) 3.51 (2.91)

Number parts of body affected by GVHD, M (SD) 2.15 (2.12)

Number of comorbidities 2.45 (1.98)
a Casual, homemaker, unemployed, unable to work, retired
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Variables Mean PTGI (SD) P value
Demographic variables
Gender

  Male (n = 246)
  Female (n = 188)

45.71 (21.10)
54.40 (20.85)

t(432) = -4.27, p < .001

Age (years)

  < 54 (n = 212)
  ≥ 54 (n = 222)

53.24 (19.15)
45.88 (22.83)

t(432) = 3.63, p < .001

Postcode

  City-Metro (n = 305)
  Regional or remote (n = 119)

49.71 (21.08)
48.59 (22.43)

t(422) = -0.48, p = .69

Marital status

  Married or de facto (n = 339)
  Other a (n = 89)

50.06 (22.48)
48.86 (21.02)

t(426) = 0.47, p = .64

Socioeconomic variables
Education

  University Education (n = 129)
  No University Education (n = 199)

49.79 (22.19)
48.90 (21.20)

t(326) = 0.36, p = .72

Post-transplant Income b

  Low income (n = 153)
  Middle income (n = 120)
  High income (n = 144)

49.96 (22.48)
50.32 (21.58)
49.33 (19.56)

F(2, 414) = 0.07, p = .93

Occupational status

  Employed (n = 209)
  Other c(n = 203)

49.76 (22.66)
49.42 (20.39)

t(403) = 0.16, p = .87

Transplant factors
Years since transplant

  < 6 years (n = 226)
  > 6 years (n = 180)

50.57 (21.07)
48.74 (21.52)

t(404) = 0.86, p = .39

Conditioning

  Myeloablative (n = 209)
  Reduced Intensity (n = 223)

51.19 (20.36)
47.87 (22.34)

t(430) = 1.61, p = .11

Clinical factors
Pretransplant cancer diagnosis

  Yes (n = 358)
  No (n = 59)

48.92 (21.13)
53.88 (21.07)

t(415) = 1.67, p = .10

Comorbidities

  Yes (n = 360)
  No (n = 74)

45.62 (23.81)
50.27 (20.83)

t(432) = -1.70, p = .09

GVHD

  Yes (n = 297)
  No (n = 130)

49.84 (21.98)
48.18 (20.18)

t(425) = 0.74, p = .46

Severity of GVHDd

  None (n = 41)
  Mild (n = 128)
  Moderate (n = 69)
  Severe (n = 27)

50.39 (23.34)
50.20 (21.38)
51.59 (18.95)
46.15 (19.81)

F(3, 261) = 0.44, p = .72

Medical care
Time spent attending medical care

  ≤ monthly (n = 311)
  ≥ monthly (n = 115)

50.11 (20.69)
48.28 (23.17)

t(424) = 0.78, p = .43

Complementary therapy use

  Yes (n = 231)
  No (n = 203)

52.48 (20.20)
46.05 (22.26)

t(432) = -3.15, p = .002

Lifestyle factors
BMI

Table 2  Demographic, social, transplant variables and their associations with post traumatic growth
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(Table  5). In an analysis of a sub sample of people who 
indicated they had experienced GVHD, the same regres-
sion model above was tested, with the exception that 
GVHD severity and count of GVHD symptoms were 
included in the second step alongside treatment-related 
factors. The pattern of results was almost identical to the 
main analysis reported above, with the exception that 
inclusion of GVHD-relevant variables resulted in age no 
longer being a significant predictor of PTG.

Discussion
This is the largest study of PTG in long-term allogeneic 
HSCT survivors. We found that PTG was almost uni-
versally experienced by our survivors; only 1% reported 
no PTG, and over two thirds reported moderate-high 
degrees of PTG post-HSCT, higher than that reported 
in the only meta-analysis of PTG (67% vs. 52.6% [41]). 
Importantly, we also found that PTG was not associ-
ated with either chronic GVHD or post-HSCT morbid-
ity, suggesting that it is the necessity for and experience 
of, HSCT itself that foments personal growth. In other 
words, it is the experience of mortality salience (the 
experience one has of facing the possibility of their own 
death), that prompts reflection on one’s life and future 
and encourages PTG.

In our survivors, as with other smaller studies of PTG 
in HSCT survivors and patients treated for cancer, higher 
degrees of PTG were experienced by women, and those 
who were younger, reported higher anxiety and distress, 
used complimentary therapies, and had higher self-
reported QoL [17, 22, 24, 42–44]. We also found that 
survivors who had received psychological care reported 
more PTG. The fact that women and younger people 
appear to experience greater degrees of PTG following 
HSCT is in many ways unsurprising. Women are dis-
proportionately and more broadly impacted by many 
illnesses, including cancer, in every domain of life includ-
ing, most recently, COVID-19 [45]. These impacts relate 
not simply to the illness itself or to a particular therapy, 
but to gendered economic, occupational and socio-polit-
ical disadvantage, family and carer responsibilities and 

insufficient interpersonal and professional support. All 
of these factors would seem likely to lead female survi-
vors of HSCT to reflect on their life, future and relational 
responsibilities.

Likewise, younger patients undergoing HSCT may 
be expected to have greater PTG as the experience of 
mortality salience (the risk of one’s own extinction) 
at a younger age is likely to be more confronting for a 
younger person than an older person who may have more 
health related and co-morbidity concerns [46]. For many 
young people undergoing HSCT, haematological malig-
nancy is their only experience of serious illness, and the 
threat associated with HSCT is the first time that their 
future expectations and goals have been called into ques-
tion. That this may prompt personal reflection and PTG 
seems self-evident.

The fact that those experiencing more anxiety and dis-
tress (as measured by DASS) also experienced greater 
degrees of PTG is consistent with other studies of PTG 
and is also consistent with the notion that PTG emerges 
from “within persons”, rather than from the event [47, 
48].

Although the sample size and high response rate (76%) 
make it likely that these results represent an accurate 
account of PTG in allo-HSCT survivors in Australia, 
there are a number of limitations to our study that may 
limit the generalizability of these results to BMT survi-
vors in other countries and other settings, and that may 
limit our understanding of PTG in HSCT. These limita-
tions include participation, recall and misclassification 
bias, incomplete responses and restricted interference 
regarding casual or temporal relationships which are 
immutable in cross-sectional studies. Additionally, as 
this was self-report, we did not validate medical and 
other comorbidity or treatment data against medical 
records/hospital attendance/admissions. Importantly, 
our respondents were predominantly white/Caucasians 
(86.9%), which makes generalisability to other ethnic 
groups or cultural contexts difficult, not only because of 
the demographic differences, but also questions regard-
ing the cross-cultural validity of the PTGI itself [49]. 

Variables Mean PTGI (SD) P value
Demographic variables
  Healthy weight (n = 195)
  Not healthy weight (n = 204)

50.47 (21.24)
49.25 (20.92)

t(397)=-0.57, p = .57

Travel post-BMT

  Yes (n = 229)
  No (n = 197)

50.47 (20.56)
48.17 (22.25)

t(424) = 1.01, p = .27

Sex post-BMT

  Yes (n = 283)
  No (n = 130)

50.62 (21.00)
47.75 (21.15)

t(411) = -1.29, p = .20

Note.a Single, divorced, separated. b Low income=$20,000-$39,999; Middle Income=$40,000-$79,999; High Income=$80,000+. c Casual, homemaker, unemployed, 
unable to work, retired. d Question asked only of those who indicated they had experienced GVHD.

Table 2  (continued) 
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Finally, we did not ask about religious beliefs, spiritual-
ity and social support, nor did we ask carers about their 
experience with regard to PTG. This has been done 
elsewhere in cancer caregivers [46, 50] and is worthy of 
further study in this population given the arduous and 
life-altering nature of transplantation and long-term sur-
vivorship, which carers are intimately involved in and 
witness to.

The results of this and similar studies suggests that 
healthcare professionals should recognise the profound 
and potentially life-changing impact of HSCT for many 
patients, and acknowledge that HSCT may not only be 
physically challenging but transformative [51]. While it 
would be inappropriate for HSCT recipients to be told 
they “will grow” as a results of HSCT, or that it has posi-
tive psychological consequences, healthcare professionals 
should not minimise or normalise HSCT but commu-
nicate the ways in which HSCT may challenge every 
aspect of a patient’s life. Our results would also lend sup-
port to provision of expert psychosocial support pre and 
post-HSCT. This may include clinical psychologist refer-
ral, provision of informational resources and referral to 
support groups as desired. However, further research is 
required to identify the rates, extent and determinants 
of PTG in different cultures and ethnicities, to establish 
the temporal patterns of PTG post-HSCT and to identify 
what interventions may assist HSCT survivors and their 
partners and families cope with the complex disruptions 
posed by HSCT and become stronger and more resilient 
as a result.

Conclusion and relevance for clinical practice
In this study – the largest study of PTG in long-term allo-
geneic HSCT survivors - we found that growth appears 
ubiquitous, and has no association with GVHD, chronic 
physical post-HSCT morbidity, or adverse financial, 
occupational or sexual impacts. This suggests that it is the 
necessity for and experience of, HSCT itself that foments 
personal growth. Accordingly, healthcare professionals 
should not minimise or normalise HSCT, but instead be 
alert to the profound and wide-ranging impact of HSCT - 
and the degree to which it may challenge every aspects of 
a survivor’s life and identity. HSCT is not only physically 
challenging, with wide-ranging and profound impacts, it 
is also, importantly, transformative. Identifying interven-
tions that may assist HSCT survivors cope and building 
their resilience is of utmost importance.

This study adds important new information about 
the experience of survival following allogeneic-HSCT 
including exploration of sexual, financial, occupational 
and psychosocial impacts of transplant .The results of 
this research suggest that further work is necessary to 
develop and test interventions that may better prepare 
patients for transplant and improve their ability to cope Ta
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with the significant impacts that transplant may have on 
their lives, and on the lives of those around them. Ulti-
mately, this may lead to improvements in care provision 
and the quality of life of survivors.

List of Abbreviations
Allo-HSCT	� Allogeneic haematopoietic stem cell transplantation
ABMTRR	� Australia the Australasian Bone Marrow Transplant Recipient 

Registry
BMT	� Blood and marrow transplant, bone marrow transplant
DASS	� Depression Anxiety and Stress Scale
FACT-BMT	� Functional Assessment of Cancer Therapy – Bone Marrow 

Transplant
FACT-G	� Functional Assessment of Cancer Therapy - General
GVHD	� Graft versus host disease (can be acute or chronic)
HSCT	� Haematopoietic stem cell transplant
NIH	� National Institute of Health
PTG	� Post Traumatic Growth
PTGI	� Post Traumatic Growth Inventory
SPBS	� Sydney Post BMT Study Survey
QoL	� Quality of Life

Acknowledgements
This research was supported and facilitated by New South Wales Agency for 
Clinical Innovation Blood and Marrow Transplant Network.

Authors’ contributions
Conceptualization, Methodology: GM, LB, NG, IK; Investigation: GM, LB, NG, 
MG, CT, SRL, JM, DG, MH, LB, MH, GH, CW, IK; Formal analysis: CT, NG, MK; 
Writing - Original Draft, Review & Editing: GM, LB, CT, NG, MK, MG, CT, SRL, JM, 
DG, MH, LB, MH, GH, CW, IK.

Funding
This research was funded by the New South Wales Agency for Clinical 
Innovation Blood and Marrow Transplant Network and supported by the 
Northern Blood Research Centre in Sydney Australia.

Data Availability
Datasets generated and/or analysed during the current study are not publicly 
available as the participants did not give consent for their raw data and 
transcriptions to be shared with other researchers outside of the research 
team, but may be available from the corresponding author upon reasonable 
request.

Declarations

Ethics approval and consent to participate
Ethics approval was provided by the Northern Sydney Local Health District 
Human Research Ethics Committee (ref HREC/12/HAWKE/209, NSLHD 1207-
217 M) to conduct the study at the four relevant hospitals across NSW; Royal 
North Shore Hospital, Royal Prince Alfred Hospital, Westmead Hospital, and 
St Vincents Hospital. Site Specific Governance approval was provided by 
each hospitals Research Governance Office prior to study commencement. 
Participation was voluntary, and the participants had the right to withdraw 
at any time. Written Informed consent was obtained from all participants 
and study methods were conducted in compliance with the Declaration of 
Helsinki and the NHMRC Australian Code for Responsible Conduct of Research 
2018.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1School of Nursing, Faculty of Science, Medicine and Health, University of 
Wollongong, Wollongong, NSW, Australia
2Illawarra Health and Medical Research Institute, University of 
Wollongong, Wollongong, NSW, Australia

3School of Public Health, University of Queensland, Herston, QLD, 
Australia
4Queensland Centre for Mental Health Research, Wacol, QLD, Australia
5Department of Haematology, Royal North Shore Hospital, Sydney, NSW, 
Australia
6Centre for Infectious Diseases and Microbiology, Westmead Hospital, 
Sydney, NSW, Australia
7Westmead Breast Cancer Institute, Sydney, NSW, Australia
8Northern Blood Research Centre, Kolling Institute, University of Sydney, 
Sydney, NSW, Australia
9Institute of Haematology, Royal Prince Alfred Hospital, Sydney, NSW, 
Australia
10Department of Haematology, St Vincents Hospital, Sydney, NSW, 
Australia
11Department of Haematology, Westmead Hospital, Sydney, NSW, 
Australia
12Faculty of Medicine and Health Sciences, University of Sydney, Sydney, 
NSW, Australia
13Department of Haematology, Prince of Wales Hospital, Sydney, NSW, 
Australia
14Department of Haematology, Calvary Mater Hospital, Newcastle, NSW, 
Australia

Received: 20 October 2022 / Accepted: 9 May 2023

References
1.	 Australasian Bone Marrow Transplant Recipient Registry. Australasian Bone 

Marrow Transplant Recipient Registry: Annual Data Summary 2018. Australia: 
ABMTRR: NSW; 2019.

2.	 Passweg JR, Baldomero H, Chabannon C, et al. The EBMT activity survey on 
hematopoietic-cell transplantation and cellular therapy 2018: CAR-T’s come 
into focus. Bone Marrow Transplant. 2020;55:1604–13. 2020/02/19.

3.	 Majhail NS, Rizzo JD, Lee SJ, et al. Recommended screening and preventive 
practices for long-term survivors after hematopoietic cell transplantation. 
Biology of blood and marrow transplantation: journal of the American 
Society for Blood and Marrow Transplantation. 2012;18:348–71.  https://
doi.org/10.1016/j.bbmt.2011.12.519. Research Support, N.I.H., Extra-
mural Research Support, Non-U.S. Gov’t Research Support, U.S. Gov’t, 
Non-P.H.S. 2011/12/20.

4.	 Australasian Bone Marrow Transplant Recipient Registry. Australasian Bone 
Marrow Transplant Recipient Registry: Annual Data Summary 2020. Australia: 
ABMTRR: NSW; 2021.

5.	 Alaloul F, Brockopp DY, Andrykowski MA, et al. Quality of life in arab muslim 
cancer survivors following hematopoietic stem cell transplantation: compari-
son with matched healthy group. Support Care in Cancer. 2015;23:2157–64. 
2015/01/06.

6.	 Beattie S, Lebel S. The experience of caregivers of hematological cancer 
patients undergoing a hematopoietic stem cell transplant: a comprehensive 
literature review. Psycho-oncology. 2011;20:1137–50. 2011/03/23.

7.	 Cheon J, Lee YJ, Jo JC, et al. Late complications and quality of life assessment 
for survivors receiving allogeneic hematopoietic stem cell transplantation. 
Support Care Cancer. 2021;29:975–86. 2020/06/20.

8.	 Esser P, Kuba K, Scherwath A, et al. Posttraumatic stress disorder symp-
tomatology in the course of allogeneic HSCT: a prospective study. J 
Cancer Surviv. 2017;11:203–210. 2016/11/01. https://doi.org/10.1007/
s11764-016-0579-7.

9.	 Sun CL, Kersey JH, Francisco L, et al. Burden of morbidity in 10 + year sur-
vivors of hematopoietic cell transplantation: report from the bone marrow 
transplantation survivor study. Biol Blood Marrow Transplant. 2013;19:1073–
80. 2013/04/16.

10.	 Corman M, Rubio MT, Cabrespine A, et al. Retrospective and prospective 
measures of post-traumatic growth reflect different processes: longitudinal 
evidence of greater decline than growth following a hematopoietic stem-cell 
transplantation. BMC Psychiatry. 2021;21:27. 2021/01/13.

11.	 Tallman B, Shaw K, Schultz J, et al. Well-being and posttraumatic growth 
in unrelated donor marrow transplant survivors: a nine-year longitudinal 
study. Rehabil Psychol. 2010;55:204. 210.2010/05/26. https://doi.org/10.1037/
a0019541

https://doi.org/10.1016/j.bbmt.2011.12.519
https://doi.org/10.1016/j.bbmt.2011.12.519
https://doi.org/10.1007/s11764-016-0579-7
https://doi.org/10.1007/s11764-016-0579-7
https://doi.org/10.1037/a0019541
https://doi.org/10.1037/a0019541


Page 12 of 12McErlean et al. BMC Psychology          (2023) 11:235 

12.	 Tedeschi RG, Calhoun LG. The Posttraumatic Growth Inventory: measuring 
the positive legacy of trauma. J Trauma Stress. 1996;9:455–71. 1996/07/01.

13.	 Crystal TRichardP, Lawrence C. Posttraumatic growth: Positive changes in the 
aftermath of crisis. Mahwah, NJ, US: Lawrence Erlbaum Associates Publishers, 
1998, p.viii, 258-viii, 258.

14.	 Carver CS, Antoni MH. Finding benefit in breast cancer during the year after 
diagnosis predicts better adjustment 5 to 8 years after diagnosis. Health Psy-
chol. 2004;23:595–8. https://doi.org/10.1037/0278-6133.23.6.595. 2004/11/18.

15.	 Ruini C, Vescovelli F, Albieri E. Post-traumatic growth in breast cancer survi-
vors: new insights into its relationships with well-being and distress. J Clin 
Psychol Med Settings. 2013;20:383–91. 2012/12/12.

16.	 Carver CS, Antoni MH. Finding benefit in breast cancer during the year after 
diagnosis predicts better adjustment 5 to 8 years after diagnosis. Health Psy-
chol. 2004;23:595–8. https://doi.org/10.1037/0278-6133.23.6.595. 2004/11/18.

17.	 Nenova M, DuHamel K, Zemon V, et al. Posttraumatic growth, social support, 
and social constraint in hematopoietic stem cell transplant survivors. Psycho-
oncology. 2013;22:195–202. 2011/10/06.

18.	 Casellas-Grau A, Ochoa C, Ruini C. Psychological and clinical correlates of 
posttraumatic growth in cancer: a systematic and critical review. Psycho-
oncology. 2017;26:2007–18. https://doi.org/10.1002/pon.4426. 2017/03/21.

19.	 Fox KR, Posluszny DM, DiMartini AF, et al. Predictors of post-traumatic 
psychological growth in the late years after lung transplantation. Clin Transpl. 
2014;28:384–93. 2014/04/23.

20.	 Kruckenberg KM, Shenai N, Dew MA, et al. Transplant-related trauma, 
personal growth and alcohol use outcomes in a cohort of patients receiv-
ing transplants for alcohol associated liver disease. Gen Hosp Psychiatry. 
2021;72:73–80. 2021/07/27.

21.	 Oh JM, Kim Y, Kwak Y. Factors influencing posttraumatic growth in ovar-
ian cancer survivors. Support Care Cancer. 2021;29:2037–45. https://doi.
org/10.1007/s00520-020-05704-6. 2020/08/28.

22.	 Widows MR, Jacobsen PB, Booth-Jones M, et al. Predictors of posttraumatic 
growth following bone marrow transplantation for cancer. Health Psychol. 
2005;24:266–73. https://doi.org/10.1037/0278-6133.24.3.266. 2005/05/19.

23.	 Perez-San-Gregorio MA, Martin-Rodriguez A, Borda-Mas M, et al. Post-
traumatic growth and its relationship to quality of life up to 9 years after liver 
transplantation: a cross-sectional study in Spain. BMJ Open. 2017;7:e017455. 
https://doi.org/10.1136/bmjopen-2017-017455. 2017/09/18.

24.	 Jeon M, Yoo IY, Kim S, et al. Post-traumatic growth in survivors of allogeneic 
hematopoietic stem cell transplantation. Psycho-oncology. 2015;24:871–7. 
2014/11/11.

25.	 Ramachandran V, Kolli SS, Strowd LC. Review of graft-versus-host disease. 
Dermatol Clin. 2019;37:569–82. https://doi.org/10.1016/j.det.2019.05.014. 
2019/08/31.

26.	 Gifford G, Gilroy N, Dyer G, et al. The experience of survival following alloge-
neic haematopoietic stem cell transplantation in New South Wales, Australia. 
Bone Marrow Transplant. 2016;51:1361–8. 2016/05/24.

27.	 Brice L, Gilroy N, Dyer G, et al. Haematopoietic stem cell transplantation survi-
vorship and quality of life: is it a small world after all? Support Care in Cancer. 
2017;25:421–7. 2016/10/05.

28.	 Brice L, McErlean G, Donovan C, et al. Fear of cancer recurrence following 
allogeneic haematopoietic stem cell transplantation (HSCT) for haematologi-
cal malignancy: a cross-sectional study. Eur J Oncol Nurs. 2020;49:101845. 
2020/11/01.

29.	 Dyer G, Brice L, Gilroy N, et al. Changes to work status and household income 
of long-term allogeneic blood and marrow transplant survivors in New South 
Wales, Australia. Bone Marrow Transplant. 2018;53:926–31. 2018/01/31.

30.	 Dyer G, Gilroy N, Brown L, et al. What they want: inclusion of blood and mar-
row transplantation Survivor Preference in the Development of Models of 
Care for Long-Term Health in Sydney, Australia. Biol Blood Marrow Transplant. 
2016;22:731–43. 2016/01/10.

31.	 Lovibond SH, Lovibond PF. Manual for the Depression anxiety stress scales. 
2nd ed. Sydney, Australia: Psychology Foundation of Australia; 1996.

32.	 Greenberg DB, Kornblith AB, Herndon JE, et al. Quality of life for adult leuke-
mia survivors treated on clinical trials of Cancer and Leukemia Group B dur-
ing the period 1971–1988: predictors for later psychologic distress. Cancer. 
1997;80:1936–44. Research Support, U.S. Gov’t, P.H.S. 1997/11/20.

33.	 Cella DF, Tulsky DS, Gray G, et al. The Functional Assessment of Cancer Ther-
apy scale: development and validation of the general measure. J Clin oncol-
ogy: official J Am Soc Clin Oncol. 1993;11:570–9. https://doi.org/10.1200/
JCO.1993.11.3.570. Research Support, Non-U.S. Gov’t Research Support, U.S. 
Gov’t, P.H.S. 1993/03/01.

34.	 Pavletic SZ, Martin P, Lee SJ et al. Measuring therapeutic response in chronic 
graft-versus-host disease: National Institutes of Health Consensus Develop-
ment Project on Criteria for Clinical Trials in Chronic Graft-versus-Host Dis-
ease: IV. Response Criteria Working Group report. Biol Blood Marrow Transplant 
2006; 12: 252–266. Guideline Research Support, N.I.H., Intramural Research 
Support, U.S. Gov’t, Non-P.H.S. 2006/03/01. DOI: https://doi.org/10.1016/j.
bbmt.2006.01.008.

35.	 Lee S, Cook EF, Soiffer R, et al. Development and validation of a scale to 
measure symptoms of chronic graft-versus-host disease. Biol Blood Marrow 
Transplant. 2002;8:444–52. Research Support, Non-U.S. Gov’t Research Sup-
port, U.S. Gov’t, P.H.S. Validation Studies 2002/09/18.

36.	 Crawford JR, Henry JD. The Depression anxiety stress scales (DASS): normative 
data and latent structure in a large non-clinical sample. Br J Clin Psychol. 
2003;42:111–31. 2003/06/28.

37.	 Dahm J, Wong D, Ponsford J. Validity of the Depression anxiety stress Scales 
in assessing depression and anxiety following traumatic brain injury. J Affect 
Disord. 2013;151:392–6. https://doi.org/10.1016/j.jad.2013.06.011.

38.	 Gloster AT, Rhoades HM, Novy D, et al. Psychometric properties of the 
Depression anxiety and stress Scale-21 in older primary care patients. J Affect 
Disord. 2008;110:248–59. 2008/02/29.

39.	 Osman A, Wong JL, Bagge CL, et al. The Depression anxiety stress Scales-21 
(DASS-21): further examination of dimensions, scale reliability, and correlates. 
J Clin Psychol. 2012;68:1322–38. 2012/08/30.

40.	 McQuellon RP, Russell GB, Cella DF, et al. Quality of life measurement in 
bone marrow transplantation: development of the Functional Assessment 
of Cancer Therapy-Bone Marrow Transplant (FACT-BMT) scale. Bone Marrow 
Transplant. 1997;19:357–68. https://doi.org/10.1038/sj.bmt.1700672. Research 
Support, Non-U.S. Gov’t Research Support, U.S. Gov’t, P.H.S. 1997/02/02.

41.	 Wu X, Kaminga AC, Dai W, et al. The prevalence of moderate-to-high post-
traumatic growth: a systematic review and meta-analysis. J Affect Disord. 
2019;243:408–15. 2018/10/01.

42.	 Schwartz JR, Thomas EBK, Juckett MB et al. Predictors of posttraumatic 
growth among hematopoietic cell transplant recipients. Psychooncology 
2022 2022/02/01. DOI: https://doi.org/10.1002/pon.5892.

43.	 Skaczkowski G, Hayman T, Strelan P, et al. Complementary medicine and 
recovery from cancer: the importance of post-traumatic growth. Eur J Cancer 
Care (Engl). 2013;22:474–83. 2013/06/05.

44.	 Tomich PL, Helgeson VS. Posttraumatic growth following cancer: links to 
quality of life. J Trauma Stress. 2012;25:567–73. 2012/10/18.

45.	 Peck JA. The disproportionate impact of COVID-19 on women relative 
to men: a conservation of resources perspective. Gend Work Organ. 
2021;28:484–97. https://doi.org/10.1111/gwao.12597.

46.	 Cormio C, Romito F, Giotta F, et al. Post-traumatic growth in the italian experi-
ence of long-term disease-free Cancer Survivors. Stress Health. 2015;31:189–
96. 2015/08/08.

47.	 Jayawickreme E, Blackie LER. Post-traumatic growth as positive person-
ality change: evidence, controversies and future directions. Eur J Pers. 
2014;28:312–31. https://doi.org/10.1002/per.1963.

48.	 Jayawickreme E, Infurna FJ, Alajak K, et al. Post-traumatic growth as positive 
personality change: Challenges, opportunities, and recommendations. J Pers. 
2021;89:145–65. https://doi.org/10.1111/jopy.12591. 2020/09/09.

49.	 Splevins KA, Cohen K, Joseph S, et al. Vicarious posttraumatic growth among 
interpreters. Qual Health Res. 2010;20:1705–16. 2010/07/29.

50.	 Harvey J, Berndt M. Cancer caregiver reports of post-traumatic growth fol-
lowing spousal hematopoietic stem cell transplant. Anxiety Stress Coping. 
2021;34:397–410. 2020/11/17.

51.	 Menger F, Patterson J, O’Hara J, et al. Research priorities on post-traumatic 
growth: where next for the benefit of cancer survivors? Psycho-oncology. 
2020;29:1968–70. https://doi.org/10.1002/pon.5490.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://doi.org/10.1037/0278-6133.23.6.595
https://doi.org/10.1037/0278-6133.23.6.595
https://doi.org/10.1002/pon.4426
https://doi.org/10.1007/s00520-020-05704-6
https://doi.org/10.1007/s00520-020-05704-6
https://doi.org/10.1037/0278-6133.24.3.266
https://doi.org/10.1136/bmjopen-2017-017455
https://doi.org/10.1016/j.det.2019.05.014
https://doi.org/10.1200/JCO.1993.11.3.570
https://doi.org/10.1200/JCO.1993.11.3.570
https://doi.org/10.1016/j.bbmt.2006.01.008
https://doi.org/10.1016/j.bbmt.2006.01.008
https://doi.org/10.1016/j.jad.2013.06.011
https://doi.org/10.1038/sj.bmt.1700672
https://doi.org/10.1002/pon.5892
https://doi.org/10.1111/gwao.12597
https://doi.org/10.1002/per.1963
https://doi.org/10.1111/jopy.12591
https://doi.org/10.1002/pon.5490

	﻿Predictors of post traumatic growth in allogeneic hematopoietic stem cell transplantation survivors: a cross-sectional survey
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Participants and procedures
	﻿Instruments
	﻿The post traumatic growth inventory (PTGI)
	﻿The depression anxiety and stress scale (DASS21)
	﻿The functional assessment of cancer therapy – bone marrow transplant (FACT-BMT version 4)
	﻿The chronic GVHD activity assessment – patient self report (form B)
	﻿Statistical analysis

	﻿Results
	﻿Post traumatic growth
	﻿Demographic and transplant associations with Post traumatic growth
	﻿Regression analysis

	﻿Discussion
	﻿Conclusion and relevance for clinical practice
	﻿References


