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Abstract

Purpose The aim of this study is to examine social adjustment to illness and to identify factors related to social adjustment in
allogeneic hematopoietic cell transplantation (HCT) survivors.

Methods Cross-sectional data were drawn from a longitudinal study of patients > 3 years after their first HCT. The five subscales of
the Psychosocial Adjustment to Illness Scale (PAIS) that reflect social adjustment, specifically vocational environment (VE);
domestic environment (DE); sexual relationships (SEX); extended family relationships (ER); and social environment (SE) were
examined in this analysis. Functional Assessment of Chronic Illness Therapy-Fatigue (FACIT-F) measured cancer-related fatigue.
Results Subjects (NV=171) were a median of 5.19 years from HCT (range 3—16). The most impaired dimension of social
adjustment was ER with 38% of participants reaching clinically relevant (score >62) levels of social maladjustment.
Unmarried and unemployed participants had lower levels of social adjustment in VE (p <.001 and p <.001, respectively) and
DE (p =.004 and p =.006, respectively). Survivors with some college had poorer SEX adjustment than those with less or more
education (p <.005). Hispanics reported lower adjustment with respect to ER adjustment (p =.002). Participants with higher
fatigue had poorer adjustment in all five dimensions (p <.001).

Conclusions Although the majority of survivors are well adjusted, subgroups may experience significant poor social adjustment.
Specifically, survivors with fatigue are at risk to experience lower levels of social adjustment. Development of effective reha-
bilitation strategies to improve affected areas of social health is warranted, and all HCT survivors should be screened periodically
for social maladjustment and provided with resources and referrals.
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Introduction

Allogeneic hematopoietic cell transplantation (HCT) is consid-
ered a curative treatment option for individuals suffering from a
variety of hematologic, malignant, and immunologic conditions.
Advances in transplantation techniques and supportive care
strategies have resulted in a significant improvement in out-
comes and have increased the number of long-term HCT survi-
vors [1]. However, cure or control of the underlying primary
disease and effective management of transplant-related late
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complications, may not be accompanied by a full recovery of
health status. Late complications including symptom burden
(pain, fatigue, insomnia) and chronic graft-versus-host-disease
(cGVHD)-associated functional impairments are a major con-
tributor to impairments in quality of life among HCT survivors
[2-5]. Given these difficulties, patients may find it challenging
to engage in or resume valued activities and daily roles that
support higher levels of social well-being including sustaining
intimate relationships and participating in activities with friends
or family [6]. Accordingly, social adjustment has emerged as a
potentially important indicator of recovery after HCT.

Social adjustment refers to a dynamic process, unconscious
or conscious, where changes in the life and social environment
are made as a result of an individual’s chronic illness [7].
Though many late effects of HCT, including cGVHD, have
been systematically characterized [4, 8, 9], considerably less
attention has been focused on social adjustment in HCT sur-
vivors [6]. Prior research indicates a majority of HCT
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survivors report good levels of social adjustment after 5 years
post-transplant [10-12]. When specific aspects of social ad-
justment are examined, the data reflect enduring negative ef-
fects on social adjustment with respect to employment and
sexual function [12, 13]. Other dimensions, such as connec-
tions with family and friends, are not well elucidated.

A recent review highlighted several correlates of social ad-
justment in HCT survivors [2], including age [14-16], sex
[14-16], marital status [17], and education [18]. In addition to
sociodemographic factors, existing evidence suggested that fa-
tigue was a common predictor of poor social adjustment, and is a
common and persistent symptom in long-term survivors of HCT
[19-21]. Compared with the general population of cancer survi-
vors, fatigue remains persistently elevated among long-term
HCT survivors compared with the general cancer survivor and
healthy-age matched populations [5, 22-25]. Fatigue and lack of
energy are negatively related to diverse aspects of daily life,
reducing the capacity to perform daily activities, and impairing
mental concentration, social functioning, and health-related qual-
ity of life [26]. Previous studies reported that fatigue was asso-
ciated with significant impairments in vocational functioning
including performance at work for cancer patients [27] and re-
turn to work following autologous or allogeneic HCT [28].

Long-term HCT survivors may not receive their health care at
their transplant centers and have often returned to the care of
community health care providers [9]. Healthcare providers need
to understand factors that place HCT survivors at risk for im-
paired social adjustment. Although the impact of poor physical
and psychological adjustment on recovery is considered in prac-
tice [4, 9], in-depth investigations of social adjustment among
long-term HCT survivors are limited. The prevailing literature
includes survivors less than 2 years from HSCT, autologous or
allogeneic (mixed) patients, and often reports on a single dimen-
sion of social adjustment (e.g., sexual function). Therefore, the
purpose of this analysis was to describe the multiple dimensions
of social adjustment to illness and to identify factors that are
related to social adjustment in a sample of long-term allogeneic
HCT survivors. The research questions were (1) what areas of
social adjustment are impaired (or preserved) in HCT survivors?
and (2) do sociodemographic factors (i.e., age, sex, race/ethnic-
ity, marital status, education, employment) and clinical factors
(i.e., length of time from HCT, transplantation risk status, con-
ditioning regimen, evidence of underlying disease, intensity of
systemic immunosuppression in treatment of cGVHD, level of
fatigue) predict social adjustment in HCT survivors?

Methods
Study design and participants

Cross-sectional data (study enrollment time point) were drawn
from a longitudinal study of HCT survivors who are three or
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more years post their first allogeneic HCT [29]. Patients were
eligible to participate if they (1) were at least 18 years old; (2)
carried a life expectancy of at least 6 months; and (3) were
able read and speak English or Spanish. All patients provided
written informed consent before participation, which was ap-
proved by the National Heart, Lung and Blood Institute
Intramural Institutional Review Board (NCT00128960).

Measures

Sociodemographic data were obtained directly from the patients
including age, sex, race/ethnicity, marital status, education, and
employment status. Clinical variables were abstracted from the
medical record and included time since HCT, HCT-comorbidity
index (HCT-CI) score [30], transplantation risk status, condition-
ing regimen, evidence of disease, and immunosuppression inten-
sity. Cancer-related fatigue was measured with the Functional
Assessment of Chronic Illness Therapy-Fatigue (FACIT-F) scale
[31]. The FACIT-F is a 13 item self-administered measure where
each item, on a five-point scale (0—4), represents their experience
with fatigue during the past week. Lower scores indicate higher
levels of fatigue. A cut score less than 34 points on the FACIT-F
scale has been proposed as a criterion for the diagnosis of fatigue
[32]. In this study, the internal consistency of FACIT-F was
demonstrated by a Cronbach’s alpha coefficient of .94.

Social adjustment

The Psychosocial Adjustment to Illness Scale-Self Report
(PAIS-SR) [33] is a 46-item questionnaire designed for pa-
tients with chronic or prolonged illnesses to assess their psy-
chosocial adjustment to illnesses and its sequelae during the
past 30 days. Five scales related to social adjustment from
PAIS-SR were identified as outcomes for this analysis: (a)
vocational environment (e.g., vocational impairment) (6
items); (b) domestic environment (e.g., family communica-
tion) (8 items); (c) sexual relationships (e.g., sexual satisfac-
tion) (6 items); (d) extended family relationships (e.g., interest
in interacting) (5 items); and (e) social environment (e.g., in-
dividual leisure interest) (6 items). Responses are on a four-
point scale (0-3), with higher scores indicating poorer adjust-
ment. A total 7-score for each subscale of 62 or greater on any
of the PAIS subscales indicates clinically relevant levels of
maladjustment in that domain [33]. All five subscales demon-
strated acceptable reliability in this sample (Cronbach’s alpha
values were vocational environment = .70; domestic environ-
ment =.76; sexual relationships =.84; extended family rela-
tionships =.72; social environment = .89).

Statistical analysis

Descriptive statistics appropriate for the level of the measure-
ments were computed for all sociodemographic, clinical, and
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social adjustment variables. Data distribution and normality
were checked using the Shapiro-Wilk tests and normal QQ
plots for all continuous variables. A priori, based on existing
evidence, age, sex, and fatigue were identified as likely pre-
dictors and included in all the models. Time since transplant
was also included to account for the sample’s variability in
years following HCT. Parametric (Pearson’s correlation, ¢ test,
and one-way analysis of variance) or non-parametric tests
(Spearman’s correlation, Wilcoxon signed-rank test, and
Kruskal-Wallis test) were used to examine the relationship
between social adjustment and sociodemographic factors
(marital status, race/ethnicity, education, employment) and
clinical factors (HCT-CI score, transplantation risk status, con-
ditioning regimen, evidence of disease, immunosuppression
intensity). Factors related to each PAIS-SR subscale at p < .20
were included in the multiple linear regression models to eval-
uate the potential predictors of each subscale. Normality and
homoscedasticity were examined by plotting raw data values
and residuals. Transformations were performed if necessary.
Multicollinearity was checked by tolerance and VIF. All the
statistical analyses were performed with IBM SPSS software
package version 21.0 [34].

Data availability The dataset is available only upon request
because it includes clinical data and thus potentially identifi-
able information. Additionally, since the project was funded
through the NIH Intramural Research Program, the NIH tech-
nically owns the data. Requests for the datasets can be sent to
the principal investigator of the study, Dr. Margaret Bevans
(Margaret.Bevans @nih.gov).

Results

Sociodemographic and clinical characteristics of the study
participants (N=171) have been previously described [3],
and summarized in Table 1. Survivors ranged in age from 19
to 76 years (44.5+ 13.5). The majority of participants were
male (62.6%), married (64.7%), graduated from high school
or undergraduate/graduate school (71.5%), and working
(69.2%). Subjects were an average of 5.2 years+2.9 after
HCT, with a range of 3 to 16 years, and reported a mean
FACIT-F score of 41.5+9.6.

Social adjustment scales

The PAIS-SR subscale raw scores and 7-scores in HCT survi-
vors are presented in Table 2. The participants reported the
highest scores, reflecting more difficulties with adjustment,
with respect to extended family relationships (55.57 +£9.39),
vocational environment (55.66 +5.36), and sexual relation-
ships (54.03 +9.31). A subset of respondents (7.7-38.5%)
scored above the clinical cut score (>62) on individual
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Table 1  Demographics and clinical characteristics
FACIT-F cutoff < 34* p value
n (%)
Characteristics No Yes
n=130 n=39
Demographic characteristics
Age, mean (SD), year 43.2(13.8) 484 (11.7) .037

Sex 450
Male 84 (64.6) 22 (56.4)
Female 46 (35.4) 17 (43.6)
Marital status 570
Married 82 (63.6) 27 (69.2)
Not married 47 (36.4) 12 (30.8)
Race/ethnicity .008
Non-Hispanic 71 (54.6) 31 (79.5)
Hispanic 59 (45.4) 8 (20.5)
Education .602
<High school graduate 35(27.3) 11 (28.2)
Associate’s degree/some college 32 (25.0) 11 (28.2)
Bachelor’s degree 25 (19.5) 10 (25.6)
Graduate degree 36 (28.1) 7(17.9)
Employment .006
Not working 96 (75.0) 20 (51.3)
Working (full-time, part-time, 32 (25.0) 19 (48.7)
student)
Clinical characteristics
Time since HCT, mean (SD), year 5.12.9) 5.53.0) 509
Range
HCT-CI Score .605
0 score 44 (33.8) 10 (25.6)
1 or 2 score 41 (31.5) 13 (33.3)
>3 score 45 (34.6) 16 (41.0)
Transplantation risk status 533
Low 70 (53.8) 21 (53.8)
Intermediate 29 (22.3) 6 (15.4)
High/very high 31 (23.8) 12 (30.8)
Conditioning regimen 799
RIC 57 (43.8) 18 (46.2)
Myeloablative 73 (56.2) 21 (53.8)
Evidence of disease
No® 107 (82.3) 28 (71.8)  .151
Yes 23(17.7)  11(28.2)
Immunosuppression intensity
None 92 (70.8) 21(53.8)  .055
Mild/moderate/high 38 (29.2) 18 (46.2)

Numbers may not sum to total due to missing data (n = 169)

CR, complete remission; FACIT-F, functional assessment of chronic ill-
ness therapy-fatigue; HCT, hematopoietic stem cell transplantation; HCT-
CI, hematopoietic stem cell transplantation-comorbidity index; MRD,
minimal residual disease; PD, progressive disease; PR, partial remission;
RIC, reduced conditioning regimens; SD, standard deviation

# A total score less than 34 indicates a clinically meaningful levels of
fatigue

® Subjects in complete remission and who had not received treatment for
their primary disease in the past year

subscales. The domain of extended family relationships had
the largest proportion of participants (38.5%) reporting clini-
cally relevant levels of social maladjustment. The social envi-
ronment subscale had the lowest percentage of survivors
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Table 2 Social adjustment
subscale scores in HCT survivors

Social adjustment Mean PAIS-SR T-score cutoff > 62*

(SD) n (%)

Raw scores T-scores No Yes
Vocational environment 3.99 (3.21) 55.66 (5.36) 134 (85.4) 23 (14.6)
Domestic environment 5.15 (3.87) 51.07 (10.72) 139 (82.7) 29 (17.3)
Sexual relationships 5.15(4.16) 54.03 (9.31) 121 (81.2) 28 (18.8)
Extended family relationships 1.59 (2.18) 55.57 (9.39) 104 (61.5) 65 (38.5)
Social environment 4.09 (4.11) 46.59 (12.67) 156 (92.3) 13 (7.7)

HCT, hematopoietic stem cell transplantation; SD, standard deviation

* A total T-score of 62 or less indicates a clinically relevant levels of maladjustment

meeting the clinical cut score while other subscales were at a
similar threshold (14.6-18.8%).

Predictors of social adjustment

Table 3 presents the final multiple linear regression models for
each outcome including age, sex, time since transplant, and
fatigue, as likely predictors based on existing evidence.

Vocational environment

Two factors (marital status, employment) met the bivariate
analyses criteria and were added in a standard multiple linear
regression model predicting vocational environment. The fi-
nal model including age, sex, time since transplant, fatigue,
marital status, and employment was significant, F' (7,145) =
20.850, p <.001, and accounted for 50.2% of the variance in
social adjustment with respect to the vocational environment.
Participants who were unmarried (p <.001), unemployed (p
<.001), and experiencing higher levels of fatigue (p <.001)
reported lower levels of vocational adjustment.

Domestic environment

Two factors (marital status, employment) met the bivariate
analyses criteria and were added in a final regression model.
The final model including age, sex, time since transplant, fa-
tigue, marital status, and employment was significant, F
(6,156)=17.399, p<.001, and accounted for 40.1% of the
variance in domestic environment. Unmarried (p =.004), un-
employed (p =.006), and participants with more fatigue (p
<.001) had poorer adjustment in domestic environment.

Sexual relationships

Education was the only factor to meet the bivariate association
criteria with sexual relationships and was added in a final
regression model. The final model including age, sex, time
since transplant, fatigue, and education was significant and
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the total variance explained by the model was 41.7% (F
(7,138)=14.128, p < .001). Survivors with some college had
poorer adjustment in sexual relationships compared to those
with lower or higher levels of educational attainment
(p =.005). Older participants, females, and respondents
experiencing fatigue all reported lower levels of social adjust-
ment with respect to sexual relationships (all p <.001).

Extended family relationships

Race/ethnicity was the only factor to meet the bivariate anal-
yses criteria and was added in a final regression model. The
final model including age, sex, time since transplant, fatigue,
and race/ethnicity was significant, F'(5,161)=7.387, p <.001,
and explained 18.7% of the variance in extended family rela-
tionships. Hispanics reported more difficulties with extended
family relationship adjustment (p =.002). Participants with
more fatigue had lower levels of adjustment in extended fam-
ily relationships (p <.001).

Social environment

No additional factor met the criterion for inclusion in the final
regression model. Therefore only age, sex, time since transplant
and fatigue were included. Participants who experienced more
fatigue had significantly higher levels of adjustment difficulty in
social environment (p <.001). The total variance explained by
the regression model was 32.9% (F' (4,162) = 19.853, p <.001).

Fatigue

To further explore associations between social adjustment and
fatigue in this sample, the distribution of sociodemographic
and clinical factors of the respondents were compared be-
tween two groups of respondents, those who were below the
established cut-point for fatigue on the FACIT-F (i.e., fatigue
< 34; no fatigue > 34) (Table 1). The two groups did not differ
significantly on clinical variables, including time since HCT,
HCT-CI score, transplantation risk status, conditioning
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regimen, and evidence of disease (all p > .05); however, those
reporting clinically meaningful levels of fatigue were signifi-
cantly older (48.4 + 11.7) than those without clinically mean-
ingful levels of fatigue (43.2+13.8) (p= .037). In addition,
those who reported clinically meaningful levels of fatigue
were significantly more likely to be non-Hispanic (n =31,
79.5%) and employed (n =19, 48.7%) compared to those
without fatigue (Table 1).

Discussion

To our knowledge, this is the first study exploring social ad-
justment and the predictive factors in a sample comprised ex-
clusively of long-term, allogeneic HCT survivors. In this study,
the majority of long-term HCT survivors reported good social
adjustment. These findings are consistent with previous re-
search indicating that social function was relatively well pre-
served [10, 11]. In addition, when compared to a published
allogeneic/autologous HCT survivor cohort, the allogeneic
HCT survivors in this study reported comparable levels of so-
cial adjustment except in the area of domestic environment
where survivors in this analysis report more problems [35].
Differences may be explained noting that this sample was com-
prised exclusively of survivors of allogeneic transplantation,
compared to a mixed sample where some subjects received
an autologous transplant. Late effects, particularly owing to
c¢GVHD, may be greater for those receiving an allogeneic trans-
plant, as opposed to an autologous transplant [36, 37], and
these late effects may disproportionally affect those who are
older and further out from transplant, when reintegration and
a return to normal may be expected. Although the domestic
environment is rarely studied in transplant survivors, our find-
ings differ from those in a prior report that found that the dyadic
marital adjustment is relatively stable over time [38].

Not all survivors in our sample, however, were socially
well adjusted. Consistently across all dimensions of social
adjustment, fatigued survivors reported significantly lower
levels of social adjustment. Although the majority of survivors
did not meet criteria for fatigue, these findings indicate that
long-term HCT survivors with fatigue are at particular risk for
difficulties with social adjustment. This observation is consis-
tent with previous studies of HCT survivors that found that
fatigue was related to lower levels of social well-being [13]
and more difficulties with vocational environment [27, 28].
Older survivors and those who reported as non-Hispanic, were
more likely to have clinically meaningful levels of fatigue,
which has not been previously reported. Recognizing that
the impact of transplant on an individual and their family is
not static, routine periodic assessment of fatigue and social
adjustment during transplant recovery should be incorporated
into the delivery of survivorship care for this patient popula-
tion [39]. Identifying relevant resources to improve effected
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areas of social adjustment, and tailored to the preferences,
needs and resources of the patient and their social network,
based on the needs and experiences of the patient and family is
imperative for healthcare providers.

In addition, survivors identified the most difficulties in the
areas of extended family relationships, vocational environ-
ment, and sexual relationships. The participants stated a rela-
tional disruption in the extended family constellation that
stems from the illness experience. Hispanic survivors were
more likely to report poorer adjustment in extended family
relationships despite the majority of Hispanic respondents
having returned to their home country outside the USA. This
is consistent with previous research demonstrating that cancer
survivors experienced reduced interactions and support with
family and friends [10, 40] and lack of support from friends
[10]. Approximately 90% of transplant recipients reported that
people became less supportive overtime and that this was the
most distressing factor of long-term survival [10]. Health pro-
viders should encourage maintenance of close personal con-
nections such as interventions to enhance social networks of
friends and revitalize relationships with relatives, such as sup-
port groups or web-based resources [40, 41].

Vocational adjustment is another important factor of finan-
cial and role stability in this sample of individuals. The ma-
jority (approximately 60—-84%) of HCT survivors return to
full-time work during the first several years following diagno-
sis [28, 42]. In this study, approximately 70% of the partici-
pants were employed; however, those who were unmarried
showed poorer adjustment regarding vocational environment.
It may require greater efforts for them to maintain good per-
formance in their job and to balance their lives within the
restrictions imposed by transplantation treatment.

HCT survivors in this study also reported decreases in sex-
ual interest, frequency of sexual activity and sexual satisfac-
tion as well as some degree of sexual dysfunction. Sexual
dysfunction and sexual dissatisfaction are highly prevalent
after HCT [4]. Despite some recovery, nearly half of men
and 80% of women may have long-term sexual problems
[15]. Therefore, awareness and the early diagnosis of sexual
dysfunction related to HCT treatments are important for their
adjustment in long-term survivors of HCT. Similar to what
was found in allogeneic BMT patients [14—16], Survivors
who are older and women report poorer adjustment in sexual
relationships. Survivors with some college had poorer adjust-
ment in sexual relationships than those with less or more ed-
ucation which is consistent with published findings where
survivors with less education had more sexual dysfunction
[18]. Identifying those at risk, completing an assessment of
pre-transplant sexual function, and implementing regular as-
sessment after transplantation, enables the early identification
of change warranting treatment [4, 9]. Long-term follow-up
after transplant would also be valuable [9], since the majority
of studies to date have only followed patients for 2 to 3 years
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[43]. In addition, evidence-based interventions have been well
described to address problems with sexual function and satis-
faction which should be considered [4].

In contrast to the sociodemographic factors that might iden-
tify patients at risk for poor social adjustment, there were no
observed associations with clinical factors, including comorbid-
ities, transplantation risk status, conditioning regimen, evidence
of disease, or intensity of systemic immunosuppression. We
were somewhat surprised to observe the absence of an associ-
ation between social adjustment and time since transplant sug-
gesting that there is no significant variability in the social ad-
justment of survivors 3 years or more post HCT, assuming other
factors are stable. In addition, few participants in our sample
were dealing with disease recurrence, and although approxi-
mately one third were receiving systemic immunosuppression
in treatment of cGVHD, only about a third were receiving either
moderate (single-agent prednisone 0.5 mg/kg/day and/or any
single agent/modality) or high (2 or more agents/modalities)
intensity immunosuppression suggesting that cGVHD in this
sample was overall mild and/or well-controlled [3].

The strengths of this study include the relatively large sam-
ple size and the inclusion of a number of important potential
covariates, including cGVHD and comorbidities. Several ca-
veats should be considered in interpreting our findings. First,
the design of this analysis was cross-sectional, which prohibits
the assessment of time-varying factors that may predict poor
social adjustment (e.g., cGVHD). Future research with longi-
tudinal data, including baseline, and qualitative data, are need-
ed to gain in-depth information about social adjustment
among long-term, allogeneic HCT survivors. In addition, the
effect of additional factors, such as financial burden, health
insurance, social support, and cultural factors, on social ad-
justment should be examined, but were not available for in-
clusion in this analysis. Further research is needed to evaluate
these additional factors as well as symptoms such as sleep
disturbance, depression, and pain on social adjustment
expanding the predictive model and likely accounting for ad-
ditional variability in social adjustment.

The results from the current study suggest that
sociodemographic factors and concomitant symptomatology,
such as fatigue, but generally not clinical factors, place long-
term HCT survivors at risk for impaired social adjustment. In
particular, as most previous studies partly or exclusively con-
centrated on autologous HCT survivors, our findings provide
valuable information about patterns of social adjustment
among allogeneic HCT survivors. This information may help
healthcare providers develop and implement strategies to rou-
tinely screen, evaluate and manage patients at risk for or
experiencing difficulties with social adjustment across the
transplant recovery process. With an increasing number of
transplant survivors, research will need to continue to monitor
the long-term and late consequences of survival beyond the
first 5 years post-transplantation. Few studies, however, have

documented the social adjustment of survivors who are at least
10 years post-transplantation [12]. Further prospective long-
term studies are warranted to confirm and extend our obser-
vations. In addition, findings from this study add to the evi-
dence that assessing and managing fatigue should be included
as a priority in the care of HCT survivors. Although there is a
large body of empirical evidence to support screening, evalu-
ation, and evidence-based management of fatigue [44], data
regarding the prevalence and management fatigue during
long-term survivorship (>5 years), especially in transplant
survivors, is more limited [45]. In 2012, Majhail et al. [9]
updated the international recommendations for screening
and preventive practices for HCT survivors. Syrjala et al. [4]
have also reviewed specific suggestions for delivering care to
long-term HCT survivors. These recommendations emphasize
the management of late effects but provide comparatively little
guidance about evaluation and management of fatigue in long-
term HCT survivors. Given that fatigue was strongly associ-
ated with social adjustment difficulties in this study, special
emphasis should be directed to fatigue management in HCT
long-term survivors. These results add to the knowledge base
needed to strengthen screening, evaluation, and management
of social adjustment difficulties in the delivery of survivorship
care to transplant survivors. Evaluation and enhancement of
survivors’ perceived and actual social support might facilitate
the transition between intensive hospital care, long-term out-
patient follow-up, and a return to the home community and
support reintegration into their normal life.
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