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Hematopoietic stem cell transplantation (HSCT) 
is a psychologically and medically taxing treat-
ment for hematological cancers and other dis-
eases (Copelan, 2006). In addition to facing 
demands of a life-threatening diagnosis and 
treatment, survivors cope with serious treatment 
side-effects, enduring medical risks (Copelan, 
2006; Syrjala et al., 2008), and practical stress-
ors such as financial strain and difficulty resum-
ing work and social roles (Andrykowski et al., 
1999; Lee et al., 2001; Mosher et al., 2011). 
Together, these demands help explain the persis-
tent elevated distress reported by up to 40% of 

transplant survivors (Hjermstad et al., 1999; 
Mosher et al., 2009). Identifying psychological 
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and social factors related to long-term distress in 
cancer survivors, as well as the mechanisms 
linking these variables, will inform theory and 
clinical practice.

Research suggests the importance of cancer 
survivors’ social relationships in psychological 
adjustment to the disease (Pinquart et al., 2007), 
but provides little information regarding how 
these relationships have their beneficial effect. 
For instance, HSCT survivors with greater pre-
transplant social support are less likely to expe-
rience post-transplant distress than others 
(Jenks Kettmann and Altmaier, 2008; Syrjala et 
al., 2004). Although relatively few studies have 
examined correlates of post-transplant support, 
several studies show that survivors who receive 
social support that meets their expectations 
after transplant have better psychological 
adjustment (Rini et al., 2011; Wingard et al., 
2010). The goal of the present study was to 
investigate factors that may account for the 
influence of relationship qualities on distress 
among transplant survivors.

According to social-cognitive processing 
theory (Lepore, 2001; Lepore and Revenson, 
2007), disclosure of stress-related thoughts and 
feelings to close others may partially explain 
the psychological benefits of a supportive social 
environment (Cordova et al., 2005; Lepore and 
Helgeson, 1998; Manne et al., 2005). The 
effects of disclosure on psychological well-
being may be partially mediated by emotional 
habituation and enhanced cognitive processing, 
the psychological process through which peo-
ple make sense of their experience and integrate 
it into their self-concept and worldview (Lepore, 
2001). Cognitive processing involves thinking 
about the stressor and discussing it with others, 
alternating with efforts to manage distress by 
avoiding reminders of it (Horowitz, 1986). 
Close others can promote successful cognitive 
processing in various ways, including suggest-
ing new, more positive perspectives from which 
to understand it and encouraging acceptance 
(Lepore and Revenson, 2007). When success-
ful, a meaningful narrative of the stressful expe-
rience is formed that reduces the need for 

further cognitive processing (i.e. stressor-
related intrusions and avoidance) (Horowitz, 
1986; Lepore, 2001).

However, some transplant survivors experi-
ence social constraints on disclosure that may 
increase intrusive thoughts and avoidance, con-
tributing to post-transplant distress (Lepore, 
2001; Lepore and Revenson, 2007). For 
instance, some survivors avoid or modify dis-
closures, either because their close others are 
unreceptive (e.g. they withdraw, criticize, or 
deny disclosures) or because they expect unre-
ceptive responses (Lepore, 2001; Lepore and 
Revenson, 2007). Positive associations among 
social constraints, intrusions and avoidance, 
and distress have been replicated among cancer 
patients (Cordova et al., 2001; Manne et al., 
2005; Zakowski et al., 2004).

Emotional support, which includes having 
close others who listen to and understand emo-
tional disclosures (House and Kahn, 1985; 
Thoits, 1985), is related to reduced social con-
straints and may operate through the same path-
ways (i.e. reduced transplant-related intrusions 
and avoidance), assuming it is enacted effec-
tively (Rini and Dunkel Schetter, 2010). In 
addition, emotional support involves demon-
strations of caring and concern that are unre-
lated to disclosure and cognitive processing. 
For instance, close others enact emotionally 
supportive behaviors (e.g. being physically pre-
sent throughout treatment and recovery) that 
help survivors feel less lonely (Cohen et al., 
2001). Lower loneliness (emotional isolation 
associated with perceived inadequacy of the 
quantity and quality of one's relationships; 
Hawkley and Cacioppo, 2010) has in turn been 
associated with less distress in cancer survivors 
(Boer et al., 1998) and healthy samples 
(Cacioppo et al., 2010; Wei et al., 2005). These 
effects are notable because loneliness is a com-
mon problem among transplant survivors 
(Cohen et al., 2001; Rusiewicz et al., 2008).

The present study examined loneliness and 
cognitive processing (in the form of distressing, 
intrusive thoughts about the illness and attempts 
to avoid them) as key pathways linking 
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transplant survivors’ social environment (their 
social constraints and emotional support) and 
distress. We investigated these psychosocial 
processes of adaptation among survivors 
beyond the initial months following transplan-
tation, a time during which many face chal-
lenges related to the resumption of pre-transplant 
activities. We hypothesized that survivors with 
either lower emotional support or higher social 
constraints would report greater intrusive 
thoughts and avoidance (markers of incomplete 
cognitive processing) and, in turn, greater dis-
tress. We also hypothesized that lower emo-
tional support would be associated with greater 
loneliness and, in turn, greater distress. Because 
social constraints may also contribute to greater 
loneliness (e.g. because people restrict their 
disclosures in response to social constraints, 
potentially increasing emotional isolation), we 
explored loneliness as a pathway linking social 
constraints and distress. Finally, we investi-
gated effects of the source of support and con-
straints – a partner versus family and friends. 
Differential effects of social support from these 
sources have been observed in research on 
mothers of pediatric HSCT patients (Rini et al., 
2008).

Method

Participants and procedures

Data for this study come from a randomized 
controlled trial of a psychosocial intervention 
for HSCT survivors. Participants were recruited 
between May 2008 and June 2010 using two 
methods. First, potentially eligible participants 
were identified by clinical database staff at two 
medical centers in the northeastern United 
States and mailed introductory materials 
describing the study, followed by a recruitment 
call from a trained staff member. Second, the 
study was announced on cancer-related web-
sites and in newsletters and mailings coordi-
nated with cancer advocacy organizations. 
Interested individuals contacted the study 
team for more information. Potentially eligible 

transplant survivors completed a telephone 
screening interview to verify they met the fol-
lowing eligibility criteria: (1) nine months to 
three years post-transplant during the interven-
tion phase of the trial; (2) ≥18 years of age; 
(3) English fluency; and (4) at least some 
distress, quality of life, or survivorship diffi-
culties according to scores on validated screen-
ing measures. Eighty-five percent of screened 
survivors qualified for the study. Thus, all had 
some distress, but its extent and nature varied 
broadly. Exclusion criteria included disease 
relapse, forthcoming additional transplant, 
severe cognitive impairment, active psychosis, 
suicidal ideation, or current substance depend-
ence.1 After screening, eligible participants 
completed study measures as part of a baseline 
telephone interview for the intervention trial. 
Measures were completed before randomiza-
tion. Procedures were approved by the institu-
tional review boards of the study sites. 
Participants were compensated.

Measures 

Distress was measured with the 53-item Brief 
Symptom Inventory (BSI) (Derogatis, 1993), 
which assesses symptoms of somatization, 
obsessive-compulsive behaviors, interpersonal 
sensitivity, depression, anxiety, hostility, phobic 
anxiety, paranoid ideation, and psychoticism. 
We used the Global Severity Index (GSI), a 
composite score of these symptoms. Participants 
rated how much discomfort each symptom had 
caused in the past month on a scale from 0 (not 
at all) to 4 (extremely). The BSI-GSI has ade-
quate reliability and validity in cancer popula-
tions (Zabora et al., 2001).

Intrusive thoughts and avoidance related to a 
specific stressor (in this study, participants’ ill-
ness and transplant) were measured with the 
15-item Impact of Event Scale (IES) (Horowitz et 
al., 1979). Responses are provided on a four-point 
scale (not at all = 0, rarely = 1, sometimes = 3, 
and often = 5) and summed. Higher scores indi-
cate greater intrusions and avoidance. The meas-
ure has shown good reliability and validity in 
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research on cancer populations (Salsman et al., 
2009) and has been used as a marker of incom-
plete cognitive processing (Lepore, 2001).

Loneliness was measured with the reliable 
and valid UCLA Loneliness Scale – Version 3 
(Russell, 1996). Respondents rated each of 20 
items (e.g. ‘How often do you feel alone?’) on a 
scale from 1 (never) to 4 (always).

Social constraints were measured with the 
15-item Social Constraints Scale (SCS) (Lepore 
and Ituarte, 1999; Lepore and Revenson, 2007), 
which assesses perceived barriers to disclosing 
thoughts and feelings related to a stressor (in 
this study, the illness and transplant) experi-
enced in the past month. Responses are pro-
vided on a scale from 1 (never) to 4 (often). 
Constraints from the partner and constraints 
from other family and friends were assessed 
separately. The scale has been validated with 
cancer populations (Lepore and Ituarte, 1999).

Emotional support was measured with the 
three-item emotional support subscale of the 
positive and negative social exchanges scale 
(Newsom et al., 2005), which assesses doing or 
saying considerate things, cheering the respond-
ent up, and allowing discussion of concerns. 
The measure was administered twice to assess 
support from the partner and, separately, from 
other people. Respondents rated how often each 
behavior occurred in the prior month on a scale 
from 1 (never) to 5 (very often).

Medical factors were self-reported and 
included current disability status, time since 
HSCT, history of relapse and prior HSCT, type 
of transplant, and history of graft versus host 
disease (GvHD). Participants also completed 
checklists of major medical comorbidities and 
HSCT complications.

Analysis plan

First, bivariate analyses were used to examine 
associations between medical and sociodemo-
graphic variables and distress; significant asso-
ciations identified potential control variables. 
Next we tested study hypotheses with path anal-
ysis using EQS version 6.1. The Satorra–Bentler 
scaled chi-square statistic (Satorra and Bentler, 

1988), the root-mean-square error of approxi-
mation (RMSEA), and the comparative fit 
index (CFI) were used to evaluate model fit. 
Good fit is indicated by a non-significant chi-
square CFI ≥ .95, and RMSEA ≤ .06 (Hu and 
Bentler, 1999). Following conventional proce-
dures (Bentler, 1992), a hypothesized model 
was specified, its parameters estimated (using 
Maximum Likelihood estimation), and its fit 
tested. Modification indices (Chou and Bentler, 
1990) were used to improve model fit. Finally, 
bootstrapping procedures (Preacher and Hayes, 
2008) were used to test the significance of indi-
rect effects (Shrout and Bolger, 2002).

Results

Sample characteristics

Of the 432 transplant survivors recruited through 
the study sites or responding to advertisements, 
353 (82%) completed screening, 54 were not eli-
gible, 13 relapsed, 34 could not be contacted, and 
18 declined (usually due to time constraints). Of 
the 234 survivors who were eligible for the study, 
six declined to continue, 12 relapsed, and 14 
could not be contacted, resulting in 202 people 
(86%) who completed study measures, 195 
(97%) of whom were eligible for the current anal-
ysis because they were married or had a main 
romantic partner. (Same sex couples were eligi-
ble, but none joined the study.) Screening rates 
were similar for participants recruited through the 
study sites and through advertisements, and par-
ticipants recruited through these two channels did 
not differ on any study variables.

Sample characteristics are shown in Table 1. 
Most participants were non-Hispanic White, 
married, and had a college degree. There were 
equal numbers of men and women. The median 
household income was over $80,000. The most 
common diagnoses were myeloma, leukemia, 
or lymphoma.

Intercorrelations among primary study vari-
ables, descriptive statistics, and reliabilities are 
shown in Table 2. Higher partner and family/
friend social constraints were associated with 
greater loneliness (rs = .43), intrusive thoughts 
and avoidance (rs = .40, .37), and distress 
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Table 1.  Sample characteristics (N = 195)

Variable n (%) M (SD) Range

Sex – Female 97 (50%)  
Marital status – Married 187 (96%)  
Race/ethnicity  
  Non-Hispanic White 169 (87%)  
  Hispanic/Latino 8 (4%)  
  African American/Black 10 (5%)  
  Other 8 (4%)  
Age (years) 54 (12) 22 to 77
Annual household income (median) > $80,000 < $20,000 to > $110,000
Education  
  High school or less 18 (9%)  
  Partial college 40 (21%)  
  Four-year college degree 70 (36%)  
  Graduate degree 65 (33%)  
  Missing 2 (1%)  
Working full or part time 75 (39%)  
Unemployed due to disability 47 (24%)  
Retired 46 (24%)  
Other employment status 27 (14%)  
Diagnosis  
  Multiple myeloma 60 (31%)  
  Lymphoma 63 (32%)  
  Leukemia 47 (24%)  
  Other 25 (13%)  
History of disease relapse 75 (39%)  
since initial diagnosis  
Type of transplant  
  Autologous 116 (60%)  
  Allogeneic (matched) 53 (27%)  
  Allogeneic (unmatched) 18 (9%)  
  Missing 8 (4%)  
Months since transplant 19 (8) 7 to 37
History of prior transplant(s) 41 (21%)  
Graft versus host disease (GVHD)  
  Acute 48 (25%)  
  Chronic 42 (22%)  
Number of serious transplant complications other than GVHD 
  None 15 (8%)  
  One 46 (24%)  
  Two 48 (25%)  
  Three 37 (19%)  
  Four or more 49 (25%)  
Number of major medical comorbidities 1.14 (1.18)  
  None 71 (36%)  
  One 59 (30%)  
  Two 42 (22%)  
  Three or more 23 (12%)  
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Table 2.  Descriptive statistics and correlations among primary study variables (N = 195)

Variable 1 2 3 4 5 6 7 Mean SD Range a

1.  Loneliness − 34.29 8.68 20.00–59.00 .92
2. � Cognitive 

processing
.34*** − 15.25 12.18 0–47.00 .87

3. � Partner social 
constraints

.43*** .40*** − 1.59 .46 1.00–3.20 .85

4. � Family/friend 
social constraints

.43*** .37*** .49*** − 1.70 .52 1.00–3.33 .90

5. � Partner emotional 
support

−.39*** −.04 −.34*** −.11 − 12.49 2.26 5.00–15.00 .78

6. � Family/friend 
emotional support

−.42*** .03 .00 −.23** .43*** − 10.60 2.29 3.00–15.00 .78

7.  Distress .61*** .45*** .52*** .42*** −.19** −.10 − .56 .41 .01–1.87 .95

**p < .01; ***p < .001.

(rs = .52, .42). Lower partner and family/friend 
emotional support was associated with greater 
loneliness (rs = –.39, –.42) but not with intru-
sive thoughts and avoidance, and only lower 
partner emotional support was associated with 
distress (r = –.19). Moderate, negative associa-
tions were found between social constraints 
and emotional support from the same source 
(partner, r = –.34, or family/friends, r = –.23). 
Comparison using the Simple Interactive 
Statistical Analysis program (Uitenbroek, 1999) 
revealed that distress was more strongly corre-
lated with partner social constraints (r = .52) 
than with partner emotional support (r = –.19), 
t(192) = 6.87, p < .001. Similarly, distress was 
more strongly correlated with family/friend 
social constraints (r = .42) than with family/
friend emotional support (r = –.10), t(192) = 
4.99, p < .001.

Preliminary analyses

Bivariate analyses of demographic and medical 
factors revealed five potential control variables: 
Greater distress was associated with lower 
income (r = –.17, p = .02), being on disability (t 
= –2.89, p = .004), history of GvHD (t = –3.35, 
p = .001), having more HSCT complications (r 
= .29, p < .001), and having more major medi-
cal comorbidities (r = .33, p < .001).

Model testing

First we estimated the hypothesized model in 
which intrusive thoughts and avoidance and 
loneliness mediated effects of partner and fam-
ily/friend social constraints and emotional sup-
port on distress. Control variables included 
history of GvHD, number of HSCT complica-
tions, and number of major medical comorbidi-
ties. (Income and disability were not significant 
independent predictors of distress and were 
dropped from the model.) This model did not 
meet criteria for good fit (χ2 = 51.46, p = .002; 
CFI = .95; RMSEA = .07). Modification indices 
revealed non-significant paths from partner 
emotional support and family/friend emotional 
support to intrusive thoughts and avoidance and 
suggested a direct path from partner social con-
straints to distress (a theoretically plausible 
association). Making these changes resulted in 
a well-fitting final model (Fig. 1) (χ2 = 40.29, p 
= .05; CFI = .97; RMSEA = .05) that supported 
most of the hypothesized pathways. For indirect 
pathways involving intrusive thoughts and 
avoidance, bootstrapped 95% confidence inter-
vals (CIs) revealed significant indirect effects 
of partner social constraints (B = .04, 95% CI 
.01 to .08) and family/friend social constraints 
(B = .03, 95% CI .003 to .06) on distress. For 
pathways involving loneliness, bootstrapped 
95% CIs revealed significant indirect effects of 
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partner social constraints (B = .10, 95% CI .05 
to .16), family/friend social constraints (B = 
.07, 95% CI .03 to .13), and family/friend emo-
tional support (B = –.02, 95% CI –.04 to –.01) 
on distress. The indirect effect of partner emo-
tional support on distress through loneliness 
was not significant (B = –.01, 95% CI –.02 to 
.002), despite significant paths linking partner 
emotional support and loneliness, and loneli-
ness and distress. Additionally, there was a sig-
nificant direct association between partner 
social constraints and distress.

Discussion

This study investigated relations between two 
features of HSCT survivors’ social environment 
– social constraints and emotional support – and 
their associations with survivors’ distress. 
Findings suggest that elevated loneliness and 
incomplete cognitive processing (i.e. intrusive 
thoughts about the illness and attempts to avoid 
them) may partially account for the relationship 
between social constraints and distress. In con-
trast, emotional support from others – espe-
cially family and friends – may influence 
distress by reducing loneliness, but not by 
reducing cognitive processing of the transplant 
experience.

Results replicate hypothesized links between 
social constraints and distress through cognitive 
processing (Lepore and Helgeson, 1998; Manne 
et al., 2005) and extend these findings by show-
ing that these effects hold regardless of the 
source (partner or family/friends). According to 
social-cognitive processing theory, these effects 
likely stem from a social environment that 
encourages discussion and acceptance of can-
cer-related concerns, thereby reducing the need 
for further processing (Lepore, 2001; Lepore 
and Revenson, 2007). Results also extend our 
understanding of social constraints by high-
lighting loneliness as an additional pathway 
through which they may influence distress. For 
instance, survivors’ attempts to restrict or mod-
ify their illness-related disclosures in response 
to social constraints may increase their loneli-
ness and distress. Alternatively, social con-
straints may amplify loneliness by undermining 
survivors’ sense of belongingness and security 
in relationships (Lepore and Revenson, 2007).

Loneliness and incomplete cognitive pro-
cessing partially accounted for effects of partner 
constraints on distress, but fully accounted for 
effects of family/friend constraints on distress. 
Thus, partner constraints may influence distress 
through more diverse mechanisms. This finding 
is consistent with a study of prostate cancer 
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Figure 1.  Final model: parameter estimates are standardized. All paths are significant at p < .05
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patients, in which avoidance fully mediated the 
relation between family/friend constraints and 
distress but only partially mediated the relation 
between partner constraints and distress (Lepore 
and Helgeson, 1998). Constraints from a partner 
may be particularly distressing due to the cen-
trality of this relationship (Fife et al., 2009).

Unlike findings involving social constraints, 
effects of emotional support on distress were 
related to loneliness but not cognitive process-
ing. Thus, results only supported one of the 
hypothesized pathways linking emotional sup-
port and distress. Moreover, effects involving 
emotional support were generally weaker than 
those involving social constraints. These find-
ings indicate the relative importance of com-
municative aspects of the social environment 
after transplant compared to those involving 
affiliation, consistent with cognitive process-
ing theories’ emphasis on making sense of trau-
matic experiences such as cancer (Lepore, 
2001). Yet, they also suggest that emotional 
support may help protect survivors from loneli-
ness – a provision of support that is consistent 
with theory and research (Newsom et al., 2005; 
Rook, 1987).

Furthermore, results from the path analysis 
suggest that emotional support from family and 
friends may be more important than partner 
emotional support for mitigating loneliness and 
reducing distress. Findings warrant replication, 
especially in light of bivariate correlations sug-
gesting the opposite pattern of results. However, 
results are consistent with research identifying 
family and friend support as a key predictor of 
adjustment among mothers of pediatric HSCT 
patients (Rini et al., 2008) and suggest that part-
ner support may be rendered less effective than 
it would normally be as partners cope with the 
stress of the loved one’s transplant.

These findings have implications for psy-
chosocial interventions with cancer survivors, 
which often focus on increasing social support 
without attending to social constraints. Social 
support and constraints are largely independent 
(Lepore and Revenson, 2007). Thus, interven-
tions that increase social support will not 

necessarily decrease social constraints, which 
may partially explain the generally disappoint-
ing effects of social support interventions for 
cancer survivors (Helgeson and Cohen, 1996; 
Lepore and Coyne, 2006). Survivors who per-
ceive social constraints from their partner may 
benefit from intervention to enhance communi-
cation (Manne et al., 2007; Porter et al., 2009). 
If communication with the partner cannot be 
improved, alternative opportunities for safe dis-
closure (e.g. psychotherapy, support groups), 
may be helpful. Finally, individuals experienc-
ing loneliness may benefit from interventions 
targeting maladaptive social cognitions, as sug-
gested by a meta-analysis (Masi et al., 2011).

Limitations of the current research should be 
noted. First, the cross-sectional study design pre-
cluded assessment of causal relations among vari-
ables. Future longitudinal analyses may reveal 
bi-directional relationships between social factors 
and distress. Second, consistent with HSCT survi-
vor demographics (Joshua et al., 2010), partici-
pants were primarily married, Caucasian, and 
middle to upper class. Third, participants con-
sented to participate in an intervention trial and 
therefore they may differ in important ways (e.g. 
distress level) from survivors who would refuse 
participation. However, most survivors met the 
trial’s eligibility criteria, and the average level of 
distress was comparable to that found in prior 
descriptive research with this population 
(Rusiewicz et al., 2008). Finally, data from multi-
ple individuals (e.g. family, healthcare profession-
als) should be gathered in future research to 
enhance understanding of relational processes fol-
lowing transplantation.

Strengths of the present study include the 
novel focus on loneliness as a mechanism 
underlying the relations between social factors 
and distress following HSCT, comparison of 
relative effects of positive (social support) ver-
sus negative (social constraints) social factors, 
and the identification of unique pathways 
through which these factors may influence dis-
tress. Findings suggest that interventions may 
be strengthened by addressing social constraints 
on disclosure and emotional support.
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