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Abstract

Purpose—Registries provide a unique tool for tracking quality of life in rare cancer survivors,
whose survivorship experience is less known than for common cancers. This paper reports on
these outcomes in 321 patients enrolled in the Rare Cancer Genetics Registry diagnosed with rare
gastrointestinal, genitourinary, gynecologic, sarcoma, head/neck, or hematologic cancers.

Methods—Four outcomes were assessed, reflecting registrants’ self-reported physical and mental
health, psychological distress, and loneliness. Combining all patients into a single analysis,
regression was used to evaluate the association between outcomes and socio-demographic and
clinical factors.

Results—Median time since diagnosis was 3 years (range 0-9); 69% were no longer in
treatment. Poorer physical health was reported in registrants who were older at diagnosis,
unmarried, and still in treatment. Poorer mental status was associated with younger diagnosis age
and unmarried status. Psychological distress varied by cancer type, and was higher among
currently treated and unmarried registrants. Greater loneliness was reported in registrants with
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gynecological cancers, and those who were less educated or unmarried. The physical and mental
health profile of rare cancer survivors is similar to what is reported for common cancers.

Conclusions—Unmarried participants reported poorer outcomes on all measures of quality of
life. Furthermore, physical and mental health were not significantly different by cancer type after
adjustment for diagnosis age, whether currently in treatment, and marital status. Thus, the
combined analysis performed here is a useful way to analyze outcomes in less common diseases.
Our findings could be valuable in guiding evaluation and intervention for issues impacting quality

of life.
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BACKGROUND

Cancer is the second most common cause of death in the US, accounting for nearly 1 of
every 4 deaths. The National Cancer Institute estimates that approximately 15.5 million
Americans with a history of cancer were alive on January 1, 2016 [1]. Each year, about one-
half million Americans die of cancer and over 1.5 million more new cancer cases are
diagnosed. Over 25% of these diagnoses will be rare cancers, defined in the US Rare
Diseases Act of 2002 as those with a prevalence of less than 200,000 people in the US (less
than 0.07% the population in 2015). Rare cancers account for about a fourth of cancer
mortality, yet because each specific cancer affects such a small number of people, it is
difficult to conduct research to advance treatment or understanding of the underlying causes
and prognostic characteristics of these diseases. To remedy this research gap, the National
Institutes of Health funded a Rare Cancer Genetics Registry in 2009. Registries provide a
unigue opportunity to collect information on patient reported outcomes of disease and
treatment in survivors over the years after their diagnosis. The importance of this research
has drawn attention in the recent literature [2].

The physical and mental health of cancer patients has been a concern of clinicians and
researchers for many years and tools to evaluate quality of life have been developed and
come into widespread use in clinical trials for cancer therapies [3-5]. Prior research has
shown that clinically significant levels of emotional distress and physical impairments are
common long-term effects of cancer treatment. For example, Carlson et a/ confirmed the
prevalence of clinical levels of distress, including anxiety and depression, in 38% of all
patients they assessed and found that the most common symptoms endorsed by patients were
fatigue and pain [6]. Additionally, Gao et al reported that the overall prevalence of
psychological distress in cancer patients ranged from 24.5% during or soon after treatment,
dropping to 16.5% among cancer patients in the general community and rising markedly to
59.3% for those in specialist palliative care [7]. The National Comprehensive Cancer
Network has established guidelines for management of cancer-related distress,
recommending that distress be promptly identified and treated throughout the stages of the
disease [8].
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While previous publications have mostly focused on more common cancers such as breast,
colorectal, lung and prostate cancer, there are limited data on physical and mental health
status among patients with rare cancers. These patients face unique challenges as diagnosis
can be difficult and thus delayed and treatment options can be limited and unclear. These
challenges can affect the physical and emotional status of rare cancer patients and also result
in a sense of isolation and hopelessness [9, 10].

It is challenging to gather a cohort with a specific rare cancer that is large enough to assess
predictors of poor quality of life. However, since the strongest predictors of outcomes like
physical and mental health are likely to be disease stage, age at diagnosis, sex, whether
treatment is still underway, and social factors (like marriage), it is not unreasonable to study
quality of life in an aggregated cohort containing multiple types of cancers. By combining
patients with several different rare cancer diagnoses, identified from multiple cancer centers,
it is possible to perform analyses that would not have been possible in each of the sparse
subgroups defined by specific cancers.

The purpose of our study was to investigate self-reported quality of life outcomes of rare
cancer diagnosis and treatment in a cohort of patients diagnosed with one of several rare
cancer types using three well-established assessment tools. We focused on describing the
patient-reported physical and mental health status, as well as psychological distress and
loneliness in patients enrolled in a multi-center rare cancer registry and determining what
characteristics (including primary site of disease) drive the differences we found. Such an
analysis could identify which patients are at greatest risk for lower quality of life in order to
guide evaluation and intervention for these issues.

METHODS

Population

The Rare Cancer Genetics Registry (RCGR) is a National Cancer Institute supported
national registry of individuals with rare cancers with an accompanying family and medical
history database, DNA and tumor tissue bank developed to enable research (www.rcgr.org).
Since it was established in 2009, the RCGR has enrolled over 600 participants at six U.S.
academic research centers, and is currently available as a resource for recruitment, planning,
and analysis of rare cancer studies. Registrants were recruited using hospital tumor registries
to identify individuals diagnosed with rare hematologic, genitourinary, gastrointestinal,
head/neck, gynecologic cancers or sarcoma within the previous ten years. In general, a
cancer was considered rare based on the incidence (<20 per hundred thousand population)
rather than prevalence because some of the cancers studied have high cure rates (such as
testicular, kidney, leukemia, lymphoma) so the prevalence does not meet the definition of a
rare disease, but relative to the common cancers (such as breast cancer with an incidence of
125 per hundred thousand), these diseases are not common. Further, the treatment of these
diseases often has a profound effect on quality of life.

At enrollment, registrants completed a mail or telephone survey, providing information on
socio-demographic characteristics, personal and family cancer history, and cancer risk
factors. In 2011, the RCGR began requesting that current and future members complete an
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assessment of their physical and mental health status, psychological distress, and loneliness.
Physical and mental health summary scores were computed from registrants’ domain-
specific responses to the SF-12v2 Health-Related Quality of Life Survey, using scoring
software provided by QualityMetric [5, 11, 12] These norm-based T scores are characterized
by a distribution with a mean of 50, a standard deviation (SD) of 10, and possible scores
ranging from 0 to 100 with higher scores indicating better physical or mental health.
Psychological distress scores were calculated according to Brief Symptom Inventory 18
(BSI-18) manual[13], with raw scores converted to standardized T scores (mean=50, SD=10,
range: 33-81) using gender-specific community norms. Higher distress scores indicate
greater psychological distress. Self-reported loneliness was assessed using a three-item
loneliness scale developed by Hughes et al [14]. Loneliness scores were computed as the
sum of each registrant’s responses to three loneliness questions which ranged from 1-3, with
higher scores indicating a greater degree of loneliness (range: 3-9) [15, 14].

Statistical Methods

RESULTS

Registrants

Univariate and multivariate regression models were used to assess associations between each
patient-reported outcome (as a continuous variable) and socio-demographic characteristics
(including gender, race/ethnicity, education level, marital status), and cancer-related
variables (including cancer type, stage, age at diagnosis, years since diagnosis, family
history of cancer and whether or not the registrant was currently receiving treatment). We
group subjects who were married or living as married and refer to them as “married.” White
and Asian races are combined throughout due to similar results and sparse Asian
participation. Cancer stage is treated as a categorical variable with four levels: 0/1, 11, 111, and
IV. Finally, we group cancers by anatomical site. For each outcome, a single analysis,
combined across cancer types, was performed. The combined analysis allows comparisons
within and between the various cancer sites and ensures greater power for the analysis.
Variation due to type of cancer (e.g. genitourinary, hematologic, gynecologic, etc) was
assessed as a categorical covariate in the models. Backwards selection was used to derive the
final multivariate model for each outcome, by starting with variables that were significant
(p<0.10) in the univariate analysis and removing them until only significant (p<0.05)
variables remained. Registrants with missing or unknown values for a characteristic were
excluded from analyses of the given characteristic. F-tests were carried out to evaluate
whether mean scores varied by sub-groups defined by participant characteristics, with two-
sided p-values less than 0.05 considered statistically significant. Estimated means and 95%
confidence intervals for the means, obtained from univariate regression, were plotted and
compared to the mean in the general population.

Of the more than 600 enrollees in the Rare Cancer Genetics Registry (RCGR) in 2011, 321
completed the three quality of life assessments. These participants were diagnosed with
hematologic (31%), genitourinary (21%), gastrointestinal (18%), sarcoma (15%), head/neck
(11%) or gynecologic (4%) cancers. Registrant characteristics are presented in Table 1, and
details of the types of diagnoses are provided in Table 2. The median age at cancer diagnosis
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was 58 years (range: 18-86) and the median time since diagnosis was three years (range: 0—
9). Most registrants were not currently receiving treatment (69%), reported white race
(88%), had at least a college degree (59%), were married (82%), and reported at least one
first-degree relative affected with cancer (65%). The assessments were completed by most
participants who entered after 2011 when this study began, but the study participation for
subjects enrolled prior to 2011 was only 51%. The registrants who never completed the
questionnaires were more likely to be more recently diagnosed, unmarried, non-white, and
less likely to have a family history of cancer than those who completed the quality of life
assessment (p < 0.05 via chi-square test for all comparisons). The completion rate was not
related to age, stage at diagnosis, sex, or education level.

Patient-Reported Physical Health

Univariate confidence bounds on the mean score for physical health broken out by
participant characteristics are presented graphically in Figure 1a, and F-test p-values from
univariate and multivariate analyses are shown in Table 3. Overall, the mean SF-12 physical
health summary score among rare cancer registrants was 44.3 (95% Cl: 43.0-45.6, range:
10.0-67.0), which is significantly lower than the average of 50 reported for the general
population [11]. Univariate results indicated that mean physical health score was
significantly better for subjects who were younger at diagnosis, had a greater time since
diagnosis, not currently receiving treatment, male gender, white/Asian race, higher
education level, and currently married. Physical health tended to be better among subjects
with genitourinary and head/neck cancers and poorest among those with gynecologic
cancers. The strongest univariate predictor of better physical health was not currently being
treated for cancer (p<.0001). The results of the multivariate analysis showed that the
significant independent predictors of better physical health were younger age at diagnosis
(p=.02), being currently married (p=.02), and no longer receiving treatment (p<.0001).
Cancer site did not significantly add to the model after these variables were included.

Patient-Reported Mental Health

Univariate results for the association between participant characteristics and mental health
score are presented in Figure 1b, and associated F-test p-values are shown in Table 3. The
mean mental health summary score was 51.5 (95% CI: 50.4-52.6, range: 17.8-67.0) in rare
cancer registrants, which is higher than the general population mean of 50 [11]. In the
univariate analysis, mean mental health summary scores were positively associated with age
at cancer diagnosis, and were higher among men and in those who were married. Although
the mean mental health score was substantially lower among registrants with gynecologic
cancers compared to the other cancer types, the variation in mental health score by cancer
type was not statistically significant in the univariate comparison. Multivariate analysis
showed that the significant independent predictors of better mental health were older age at
diagnosis (p=.002) and married status (p=.004). Cancer site did not significantly add to the
model after these variables were included.

Psychological Distress

Results for the analysis of psychological distress are shown in Figure 1c and Table 3. In
general, registrants’ mean psychological distress score (51.8, 95% CI: 50.6-52.9, range: 33—
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78) was higher than in the general population. In both the univariate and multivariate
analyses, mean psychological distress score varied significantly by cancer type (p=.04), with
sarcoma patients reporting the least distress (significantly less than the population mean of
50) and registrants with gynecologic cancers reporting the highest distress levels
(significantly more than the population mean of 50). Additional significant predictors of
lower distress included whether the participant was not currently receiving treatment (p=.04)
and being currently married (p=.04). The difference by cancer site could reflect the greater
proportion of late stage diagnosis among the registrants with gynecologic cancer compared
to registrants with other cancer types.

Results for the analysis of loneliness are plotted in Figure 1d and univariate and multivariate
p-values are presented in Table 3. In general, rare cancer registrants did not have
significantly elevated loneliness scores (mean: 4.0, 95% ClI: 3.8-4.2, range: 3-9) compared
to a large reference population of ambulatory individuals aged 55 years and older
(mean=3.9). Multivariate findings suggest that mean loneliness score was significantly
associated with cancer type (p=.05), with women diagnosed with gynecologic cancers
reporting higher levels of loneliness compared to the other cancer types; the mean loneliness
score among registrants with gynecologic cancers (5.3) was also significantly higher than the
mean in the general population (3.9). Other significant predictors of higher loneliness from
the multivariate analysis were lower educational level (p=.02) and not being married (p<.
0001).

DISCUSSION

The study of outcomes in patients with rare cancer is challenging as there is sparseness in
these populations and few opportunities to contact the survivors years after their diagnosis.
We overcame this issue by building a rare cancer registry and mounting a study to obtain
patient reported outcomes from three published measures of quality of life. In addition, by
combining the data from registrants with several types of cancer it was possible to compare
within and between the various cancer sites and ensure greater power for the analysis. This
population was several years from diagnosis (and usually from treatment), and thus it is
reasonable to assume that functional and psychological outcomes of disease and treatment
would be predicted by clinical and social/demographic characteristics (years since diagnosis
etc) more than by the original site of the tumor. This has been reported in the literature. For
example, a study of cancer survivors two years from diagnosis found that while cancer type
impacted survivors’ physical health-related quality of life, type of cancer was not associated
with mental health score [16].

The combined analysis showed that while the rare cancer registrants reported worse physical
health (mean=41) and greater psychological distress (mean=52) than the general population
(as expected), their overall mental health (mean=51) was better [17]. We speculate that the
mental health scores in our study were slightly higher than in the general population because
the RCGR population has several characteristics that are associated with better quality of life
—e.g. greater proportions of college graduates, married, and white/Asian race than in the

J Cancer Surviv. Author manuscript; available in PMC 2018 April 12.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Horick et al.

Page 7

general population. However, our results were similar to those reported for the general
cancer population (mean of 41 for physical health and 47 for mental health) [12]. Similarly,
another study assessing these measures in a mixed cancer population at a mean of 3.3 years
since diagnosis reported comparable results (mean physical health score of 43 and mean
mental health score of 52) [17]. This has also been reported for other more common cancers.
For example, [18] indicates that among colorectal cancer survivors in their survey, the mean
mental health score was 52 while the mean physical health score was 41 from the SF-12
survey, and [17] found that breast cancer survivors had a mean physical health score of 43
and a mean mental health score of 51 from the SF-36 measure (which has the same norms as
the SF-12). These mean scores are provided in a table in the supplement.

We found that currently unmarried registrants, including those never married, separated,
divorced or widowed, had significantly poorer scores for all four outcomes. This has been
reported in studies of long-term survivors (5+ years) of common cancers, which have
reported that lack of social support in general is associated with poorer quality of life [19,
17]. Furthermore, this result suggests that increased psychological surveillance may be
warranted for unmarried rare cancer patients.

Distress and loneliness varied significantly by type of cancer, even after controlling for
differences in the clinical and demographic characteristics between cancer type groups. This
difference was primarily driven by gynecologic cancer patients who reported markedly
higher levels of distress and loneliness compared to the other cancer types, and the
association remained significant in multivariate analysis despite the relatively small number
of gynecologic cancers and after adjustment for the generally higher disease stage in the
subgroup. Other studies have reported higher levels of distress in gynecologic cancers
compared to other cancers, and findings on the association between distress and disease
stage are mixed, with some studies reporting higher distress in patients with more advanced
disease and others finding no association [20, 9].

We found that physical health scores were worse for patients who were older at diagnosis,
while mental health scores were better for older patients. Registrants who were aged 65 or
older at diagnosis reported mental health scores (mean=54) that were significantly higher
compared to the younger patients in our study (mean=48 for patients under 50 at diagnosis)
as well as the general population (mean=50). Distress and loneliness scores were also lowest
in the =65 group, with mean values comparable to those in the general population. This is
consistent with the current literature, which has shown that older survivors are likely to be
more affected by cancer in terms of physical function but seem to be coping better than their
younger counterparts [21].

Our study had many limitations. The cross-sectional design does not allow us to examine
temporal trends in quality of life following a rare cancer diagnosis. The response rate among
our registrants was a little over half of the 600 RCGR registrants. However, this was
primarily due to the timing of the conduct of this study (after they had enrolled in RCGR);
the completion rate was nearly 100% in subjects who entered after 2011 and this was
probably not a source of bias since we do not think there is an era effect in the registry.
Nevertheless, as is the case with most studies conducted in cancer survivor populations,
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survivorship bias cannot be ruled out since patients had to survive long enough to be
enrolled in the registry and, for those who were asked to complete the quality of life
assessment after initial enroliment, long enough to enter this study. In addition, the
combined multivariate analysis of these registrants, while necessary for the power to detect
predictors of these outcomes, could be criticized for combining patients who are different
due to the symptoms of the original disease as well as the specific treatments they were
given. However, the site of cancer was included in the model, and we note that psychiatric
interventions, physical therapy etc are often provided to patients over a spectrum of primary
cancer sites. Finally, although we found statistically significant differences in these
outcomes, it is arguable whether they represent clinically meaningful differences, given that
none of the overall or sub-group means was further than one standard deviation from the
mean in the general population.

CONCLUSIONS

The Rare Cancer Genetics Registry provided an opportunity to get a view into the quality of
life of survivors of rare cancers. The method we chose, to analyze the aggregated data, was
reasonable since cancer site was at most a weak predictor in the measures of quality of life
that we studied. This method could be useful in studies of rarer cancers (with even sparser
data) as well. We found that the physical and mental health profiles of rare cancer survivors
are similar to what is reported for common cancers. Participants without spousal support
(especially those currently in treatment) reported poorer outcomes on all measures,
suggesting the need for monitoring psychological status in this subgroup. Our findings could
be useful in guiding assessment, clinical evaluation and intervention for issues impacting
quality of life in cancer survivors.
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Implications for cancer survivors

Rare cancer survivors, particularly those without spousal support, should be monitored
for challenges to the physical as well as psychological aspects of quality of life.
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Table 1
Participant Characteristics (N = 321)
Characteristic N (%)
Cancer Type
Sarcoma 49 (15)
Hematologic 99 (31)
Genitourinary 68 (21)
Head & neck 34 (11)
Gynecologic 13 (4)
Gastrointestinal 57 (18)
Bone 1
Cancer Stage at Diagnosis
o/l 51 (26)
I 47 (24)
I 51 (26)
v 48 (24)
Don’t know/missing 124
Age at Diagnosis (years)
<50 71(23)
50 - 65 159 (51)
>65 81 (26)
Unknown/missing 10
Time since Diagnosis (years)
<2 45 (15)
2-4 156 (52)
>4 98 (33)
Unknown/missing 22
Currently Receiving Treatment
Yes 94 (31)
No 211 (69)
Unknown/missing 16
Gender
Male 188 (59)
Female 133 (41)
Race
White 281 (88)
African American 16 (5)
Asian 8(2)
Other 14 (4)
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Characteristic | N (%)
Unknown/missing | 2(1)
Education
College graduate or beyond 187 (59)
Some college or technical school 73 (23)
High school graduate or less 59 (19)
Not sure/missing 2
Marital Status
Married or living as married 260 (82)
Unmarried (never married, separated, divorced or widowed) 57 (18)
Not sure/missing 4
Family Cancer History
No first degree relatives affected 111 (35)
One or more affected first degree relatives 210 (65)
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Table 2

Details for Type of Rare Cancer Diagnosis

Cancer Group & Type | N (% of group)
Gastrointestinal (n=57)

Esophagus 34 (60)

Pancreas 12 (21)

Stomach 11 (19)
Genitourinary (n=68)

Kidney 59 (87)

Testis 9 (13)
Gynecologic (n=13)

Peritoneum 6 (46)

Fallopian tube 4 (31)

Ovary 3(23)
Head/neck (n=34)

Head/neck 32 (94)

Thyroid 2 (6)
Hematologic (n=99)

Myeloma 74 (75)

Leukemia 15 (15)

Lymphoma 10 (10)
Sarcoma 50 (100)
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