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Abstract
Purpose The goal of our study was to better understand the
importance of adult cancer survivors (ACS) receiving
Survivorship Care Plans (SCP) especially for their psycholog-
ical well-being. We hypothesize that the receipt of SCP would
decrease the likelihood of symptoms of current depression
(SCD) in this population.
Methods We tested our hypothesis by using a representative
sample of ACS, more than 1 year from cancer diagnosis, who
responded to the 2010 BRFSS survey.We used follow-up care
instructions (FCI) and treatment summaries (TS) as a marker
of SCP. Weighted multivariable logistic regression models
were used to investigate the association between FCI and TS
(individually and in combination) and SCD, among short-
term (≤5 years from cancer diagnosis) and long-term (>5 years
from cancer diagnosis) ACS.
Results Out of 3191 final study participants, 32.8 % were
short-term, and 67.2 % were long-term ACS. Among short-
term ACS, the adjusted odds of SCD were 3 times higher
(adjusted odds ratio (AOR) 3.14 [95%CI 1.29–7.65]) for those
who did not receive TS + FCI than for those who received
them both. Among long-term ACS, the adjusted odds of SCD
were more than twice higher (AOR 2.18 [95%CI 1.14–4.19])

for those who received FCI and no TS compared to those who
received them both.
Conclusion The present study results emphasize the impor-
tance of ACS receiving SCP. Adult cancer survivors may
highly benefit from the receipt of SCP not only short-term
but also long-term for their overall psychological well-being.

Keywords Cancer survivors . Depression . Survivorship care
plan . Follow-up care instructions . Treatment summary

Introduction

As of January 1, 2014, there were approximately 14.5 million
cancer survivors living in the USA [1]. The development in
cancer diagnosis and treatment resulted in an approximately
22 % decline in the overall cancer death rate in the last decade
in the USA [2, 3]. The current 5-year survival rate from all
cancers is 68 %, a significant increase from 49 % in 1975–
1977 [1].

Survivorship Care Plans (SCP), which include follow-up
care instructions (FCI) and treatment summaries (TS), are im-
portant for cancer survivors to prevent, manage, and treat any
long-term/late health related complications due to their cancer
history. Follow-up care instructions (FCI) include information
pertaining to the timing and location where cancer survivors
are to receive their follow-up and primary preventive care,
surveillance for recurrence or spread of previous cancer, and
possible late/long-term effects due to cancer and its treatment.
Treatment summaries (TS) include an explanation of cancer
diagnosis, dates of treatment, and treatment description [4].
Cancer TS could increase the survivors’ awareness of the re-
ceived treatment complexity, while FCI would inform and
guide the survivors to the best health care providers for
follow-up care. The Institute of Medicine’s report in 2005
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[5], followed by a second one in 2008 [6], recognized the need
of a SCP for better communication between the oncologist(s),
the patient, and the primary care provider(s) to improve
the quality of health care received during the survivorship
continuum.

Prior research has shown that a significant percentage of
cancer survivors are at increased risk of psychological sequel-
ae [7–10], such as depression, anxiety, overall psychological
distress, and post-traumatic stress disorder. These sequelae, if
left untreated, can lead to reduced quality of life, suicide ide-
ation, and increased cancer mortality [11–13]. The Institute of
Medicine has emphasized the need of care not only for the
physical health of cancer survivors but also for their psycho-
logical health [5, 6]. Thus, it is essential to evaluate health care
strategies that could significantly reduce the level of these
problems among cancer survivors.

One of the recommended public health strategies to im-
prove cancer survivors’ follow-up care is the receipt of SCP,
which includes the receipt of TS and FCI [5, 14, 15]. A recent
study has reported a positive association between receiving
TS, FCI, and survivors’ receipt of general follow-up health
care [16].

While the value of psychosocial interventions on alleviat-
ing psychological distress in cancer survivors has been already
evaluated [17, 18], and the association between the receipt of
SCP and cancer-specific distress has been examined among
Canadian breast cancer survivors [19], to the best of our
knowledge, there are no published studies that examined the
association between the receipt of SCP and psychological dis-
tress in U.S. cancer survivors. Understanding the association
between SCP and psychological distress may further highlight
the need and importance of SCP for U.S. cancer survivors,
especially in the first 5 years after completion of cancer treat-
ment as 70 % of them survive this time period. Survivorship
care plans should be evaluated as their implementation may
help to significantly reduce psychological distress in cancer
survivors.

Therefore, the goal of our study was to examine the asso-
ciation between the receipt of SCP and psychological distress
among U.S. adult cancer survivors who have completed their
cancer treatment. We hypothesize that the receipt of SCP
would decrease the likelihood of psychological distress in
adult cancer survivors.

Methods

Study design and population

The Behavioral Risk Factor Surveillance System (BRFSS) is
the world’s largest health related telephone survey, conducted
in all 50 U.S. states, the District of Columbia, the U.S. Virgin
Islands, Puerto Rico, and Guam. The BRFSS is a federally

funded annual survey, collecting information regarding health
conditions, health-related behavioral risk factors associated
with injuries, infectious diseases and preventable chronic dis-
eases, among randomly selected and interviewed non-
institutionalized adults aged 18 years or older [20]. Details
regarding the BRFSS study design, sample selection, weighting
procedure, and reliability and validity of the measures used
have been previously described [21, 22].

Data from the 2010 BRFSSwere used for the current study.
In the 2010 BRFSS, six states administered both, the BAnxiety
and Depression^ and the BCancer Survivorship^ optional
modules: Indiana, Massachusetts, Missouri, New Jersey,
Ohio, and Wisconsin.

Cancer survivors

In order to identify cancer survivors (CS), respondents to the
2010 BRFSS survey from the 6 states that administered both,
the BCancer Survivorship^ and the BAnxiety and Depression^
modules, were asked if they have ever been told by a doctor,
nurse, or other health professional that they had cancer. Those
who answered BYes^ to this question were identified as CS
and were further asked at what age they were first diagnosed
with cancer. The duration of cancer survivorship was comput-
ed by subtracting from the age of the respondent at the time of
the survey the age at which he/she was first diagnosed with
cancer. This duration was further categorized as <1 year, 1–
5 years, and >5 years. Survey respondents were also asked if
they were currently receiving treatment for cancer. Only CS
not currently on cancer treatment were included in the analy-
ses. Those CS whose computed time from cancer diagnoses
was <1 year and declared that they were not currently on
cancer treatment were excluded from the analyses, since it
was not clear from the survey if cancer treatment was even
initiated after cancer diagnosis and prior to them participating
in the BRFSS survey.

Exposures of interest: receipt of SCP

Receipt of TS or FCI was determined if respondents to the
Cancer Survivorship Module answered BYes^ to the ques-
tion BDid any doctor, nurse, or other health professional
EVER give you a written summary of all the cancer treat-
ments that you received?^ or BHave you ever received in-
structions from a doctor, nurse, or other health professional
about where you should return or who you should see for
routine cancer check-ups after completing treatment for
cancer?^, respectively. To test for the association between
the combined effect of TS and FCI and the outcome of
interest, a combined exposure variable has been created:
TS + FCI.
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Outcome of interest: symptoms of current depression

Symptoms of current depression (SCD) were assessed among
the respondents to the Anxiety and Depression Module by
using the eight-item Patient Health Questionnaire-8 (PHQ-8)
diagnostic algorithm [23]. There are 8 questions being asked,
with 3 possible, mutually exclusive, answers for each, scored
from 0 to 2. The sum of all scores is being calculated, obtaining
a final PHQ-8 score which can range from 0 to 24. Respondents
whose final score was ≥10 were classified as having current
depression. The PHQ-8 is a standardized and proven valid
measure for diagnostic and severity of distress not only in clin-
ical populations [24, 25] but also in large, population-based
surveys [23].

Covariates of interest

Prior research has shown that some of the risk factors associ-
ated with psychological distress in adult cancer survivors are
older age at evaluation, being female, not married, unem-
ployed, having no health insurance, low educational attain-
ment [7, 10, 26], suffering of cancer-related pain [27, 28],
and chronic conditions [10, 7].

For our present study, cancer-related pain was determined if
respondents to the Cancer Survivorship Module answered
BYes^ to the question BDo you currently have physical pain
caused by your cancer or cancer treatment?^. Socio-
demographic variables includedwere age, gender, race/ethnic-
ity, education employment and marital status. The number of
chronic conditions was determined based on how many of
the following chronic conditions a respondent indicated to
have had or have: arthritis, asthma, coronary heart disease,
diabetes, heart attack, and stroke. Income was not included
as a covariate of interest since approximately 15 % of our
final study sample had corresponding missing information
regarding this variable.

Final study sample

There were 38,646 potentially eligible individuals for this
study, who answered the 2010 BRFSS questionnaire, and
the BCancer Survivorship^ and BAnxiety and Depression^
modules (Fig. 1). Out of them, 4885 were identified as CS,
and furthermore, 4565 were identified as adult cancer survi-
vors who were diagnosed with cancer when they were older
than 18 years of age, who were not pregnant at the time of the

Cancer survivors 

(N = 4,885) 

Never had cancer (N = 33,761) 

Adult cancer survivors 

(N = 4,565) 

Pregnant at the time of study (N = 3) 

Had cancer at < 18 years of age (N = 43) 

Unknown/unreported/refused to report age at cancer diagnosis 

or at the time of study (N = 271) 

Age at cancer diagnosis > age at time of study (N = 3) 

Incomplete PHQ-8 data (N = 470) 

Unknown/unreported/refused to report cancer related pain (N = 490) 

Unknown/refused to report the receiving of follow-up care instructions (N = 63) 

Unknown/unreported/refused to report race, marital status, education 

and employment (N = 50) 

Unknown/unreported/refused to report receiving the summary of cancer  

treatments (N = 177) 

Unknown/unreported/refused to report on having health care coverage, and 

not seeing a doctor because of cost (N = 9) 

Have been diagnosed with cancer less than 1 year ago (N = 115) 

Final study sample 

(N = 3,191)  

Potentially eligible 

(N = 38,646) 

N = 320

N = 1,374

Cancer survivors between ≥ 1 and ≤ 5 years from cancer 

diagnosis (N = 1,046)  

Cancer survivors > 5 years from cancer diagnosis 

(N = 2,145)  

Fig. 1 Analysis specific consort diagram
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study, and who reported their age at the time of study to be
greater than their age at cancer diagnosis. Among these adult
CS, 470 (10.3 %) had incomplete PHQ-8 data, 240 (5.3 %)
had missing information about receiving FCI and TS, 490
(10.7 %) has missing values regarding cancer-related pain,
59 (1.3 %) had missing values for race, marital status, educa-
tion, employment and health care coverage, and 115 (2.5 %)
individuals were diagnosed with cancer less than 1 year prior
to the study date. Therefore, the final study sample size was
3191, which was comprised of 1046 (32.78 %) adult CS who
have been diagnosed with cancer 1 to 5 years (inclusive) prior
to the study, and 2145 (67.22 %) adult CS who were diag-
nosed with cancer more than 5 years prior to the study. None
of the individuals in the final study sample were currently
under cancer treatment.

Statistical analyses

From the initial group of the potentially eligible participants to
this study, respondents who refused to answer, answered Bdo
not know/not sure^, or had missing values for any of the study
variables, were excluded from the study. Descriptive statistics
were produced including weighted prevalence and 95 % con-
fidence intervals (CI) for categorical and ordinal variables,
and weighted median and interquartile range for continuous
variables. Three multivariable weighted logistic regression
models were conducted in order to investigate the association
between the receipt of TS, FCI, the combined TS + FCI, and
current depression. All three models were conducted in un-
adjusted and then in adjusted format, among two different
groups of CS: those who were less than 5 years from cancer
diagnosis, and those who were more than 5 years from can-
cer diagnosis, at the moment of the survey. All of the statis-
tical analyses were performed using SAS v9.4 (SAS
Institute, Cary, NC, USA) using SAS survey procedures
(PROC SURVEYMEANS, PROC SUVEYFREQ, PROC
SURVEYLOGISTIC) in order to account for the complex
sampling design. Statistical significance was set at p < 0.05.

Results

Study sample

The characteristics of the study sample are presented in Tables
1 and 2. Among CS diagnosed with cancer 1 to 5 years prior to
the study, CS with SCD compared to CS without SCD were
significantly younger (median 52 years of age vs. 60 years of
age), not married (60.24 vs. 28.97 %), less college educated
(14.43 vs. 36.05 %), less employed or self-employed (18.79
vs. 46.32 %), of higher proportion currently suffering of phys-
ical pain due to cancer and its treatment (39.49 vs. 9.28 %),
and of higher proportion having one or more chronic

conditions (68.38 vs. 36.95 %). Among CS diagnosed with
cancer more than 5 years prior to the study, CS with SCD
compared to CS without SCD were also significantly youn-
ger (median 54 years of age vs. 66 years of age), not married
(48.16 vs. 32.76 %), less college educated (11.02 vs.
40.47 %), more unable to work or out of work (46.62 vs.
7.46 %), more non-White or Hispanic (17.51 vs. 6.48 %), of
higher proportion currently suffering of physical pain due to
cancer and its treatment (21.14 vs. 5.39 %), and of higher
proportion having one or more chronic conditions (66.85 vs.
43.07 %).

Treatment summaries and follow-up care instructions

The proportion of cancer survivors who received FCI was 75
and 66 %, and who received TS was 35 % and 29 %, among
survivors diagnosed within 5 years or more than 5 years from
the time of the survey, respectively. Only 32.5 % and 25.1 %
of cancer survivors received both, FCI and TSI, among survi-
vors diagnosed within 5 years or more than 5 years from the
time of the survey, respectively.

Prevalence of current distress

In the final study sample, the percentage of cancer survivors
who reported SCD (PHQ-8 score ≥ 10) was 10.8 % among
survivors diagnosed with cancer within 1 to 5 years prior to
the study, and 10.1 % among survivors diagnosed with cancer
more than 5 years prior to the study.

Model based unadjusted and adjusted odds ratios

Table 3 presents the weighted unadjusted and adjusted odds
ratios (UOR andAOR) and corresponding 95%CI for models
investigating the association between the receipt of follow-up
care instructions and treatment summaries, individually or in
combination, with SCD among CS within 1 to 5 years, and
then separately for more than 5 years, from cancer diagnosis.

Among CS within 1 to 5 years from cancer diagnosis, after
adjusting for socio-demographic factors, cancer-related pain,
and number of chronic conditions, not receiving FCI was sig-
nificantly associated with an increase in SCD (AOR 2.27
[95 % CI 1.15–4.45]), while not receiving TS was not signifi-
cantly associated with SCD (AOR 1.88 [95 % CI 0.90–3.93]).
Not receiving both, FCI + TS, was significantly associated with
an increase in SCD when compared to CS receiving both,
FCI + TS (AOR 3.14 [95 % CI 1.29–7.65]).

Among CS more than 5 years from cancer diagnosis, after
adjusting for socio-demographic factors, cancer-related pain,
and number of chronic conditions, not receiving FCI was not
significantly associated with SCD (AOR 0.97 [95 % CI 0.57–
1.65]), while not receiving TS was significantly associated
with an increase in SCD (AOR 1.86 [95 % CI 1.05–3.29]).
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Table 1 Characteristics of cancer survivors between 1 and 5 years from cancer diagnosis, overall and by current depression status (N = 1046)

Cancer survivors ≥1 to ≤5 years from
cancer diagnosis

Symptoms of current depression among cancer
survivors ≥1 to ≤5 years from cancer diagnosis

p value

NO (PHQ8 score < 10) Yes (PHQ8 score ≥ 10)
Unweighted
counts

(N = 933) (N = 113)

Weighted Weighted Weighted

Characteristic (N = 1046) Median Interquartile
range

Median Interquartile
range

Median Interquartile
range

Age at survey (years) 1046 58.85 46.16–69.05 59.8 47.22–70.22 51.99 41.88–61.66 < 0.0001

Percent 95 % CI for
Percent

Percent 95 % CI for
Percent

Percent 95 % CI for
Percent

Gender

Female 610 52.16 47.14–57.18 51.27 46.12–56.42 58.17 40.97–75.36 0.4695
Male 436 47.84 42.82–52.86 48.73 43.58–53.88 41.83 24.64–59.03

Race

Non-Hispanic White 938 90.26 87.50–93.03 90.55 88.07–93.04 88.32 74.99–100 0.714
Non-White or Hispanic 108 9.74 6.97–12.50 9.45 6.96–11.94 11.68 0.00–25.01

Marital status

Married 574 67 62.40–71.60 71.03 66.74–75.32 39.76 23.51–56.01 0.0002
Separated, divorced or widowed 370 22.42 18.99–25.85 20.79 17.42–24.16 33.44 18.00–48.88

Never married or member of an
unmarried couple

102 10.58 6.70–14.47 8.18 5.17–11.20 26.8 7.86–45.74

Education

College graduate or more 327 33.27 28.56–37.97 36.05 30.97–41.13 14.43 7.30–21.56 < 0.0001
Some college or technical school 290 30.41 25.90–34.93 31.17 26.44–35.91 25.28 12.98–37.59

High School graduate 348 29.82 25.19–34.45 28.32 23.90–32.75 39.97 21.59–58.34

Less than high school graduate 81 6.5 3.84–9.17 4.46 2.61–6.31 20.32 5.38–35.27

Employment

Employed for wages or self-employed 395 42.78 37.91–47.65 46.32 41.32–51.33 18.79 10.71–26.87 < 0.0001
Homemaker or student or retired 511 39.77 35.13–44.40 42.5 37.66–47.34 21.28 13.27–29.29

Out of work 56 8.38 4.77–11.99 7.38 4.26–10.49 15.15 0.00–32.58

Unable to work 84 9.07 5.92–12.23 3.8 2.37–5.23 44.78 31.16–58.41

Have any health care coverage

Yes 999 92.7 89.80–95.60 92.74 89.53–95.95 92.44 89.66–95.23 0.9255
No 47 7.3 4.40–10.20 7.26 4.05–10.47 7.56 4.77–10.34

Current physical pain from cancer or treatment

Yes 114 13.16 9.45–16.87 9.28 5.81–12.73 39.49 24.53–54.45 < 0.0001
No 932 86.84 83.13–90.55 90.73 87.27–94.19 60.51 45.55–75.47

Number of chronic conditions

0 533 59 54.16–63.84 63.05 58.34–67.75 31.62 17.15–46.08 < 0.0001
1 315 26.02 21.45–30.58 24.25 19.97–28.53 37.96 20.03–55.89

2 126 10.84 8.40–13.28 9.95 7.53–12.36 16.88 7.52–26.25

3 53 3.27 1.86–4.68 2.3 1.26–3.35 9.85 1.33–18.37

4 14 0.78 0.25–1.31 0.38 0–0.77 3.45 1.39–5.51

5 5 0.09 0.01–0.18 0.07 0–0.14 0.24 0–0.71

Received follow-up care instructions

Yes 789 73.59 68.95–78.23 75.53 71.01–80.06 60.42 44.97–75.86 0.06
No 257 26.41 21.77–31.05 24.47 19.94–28.99 39.58 24.14–55.03

Received treatment summaries

Yes 366 31.92 27.16–36.68 32.92 27.84–38.01 25.15 12.59–37.71 0.2945
No 680 68.08 63.32–72.84 67.08 61.99–72.16 74.85 62.29–87.41
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Table 2 Characteristics of cancer survivors more than 5 years from cancer diagnosis, by current depression status (N = 2145)

Cancer survivors >5 years from
cancer diagnosis

Symptoms of current depression among cancer
survivors >5 years from cancer diagnosis

p value

NO (PHQ8 score < 10) Yes (PHQ8 score ≥ 10)
Unweighted
counts

(N = 1929) (N = 216)

Weighted Weighted Weighted

Characteristic (N = 2145) Median Interquartile
range

Median Interquartile
range

Median Interquartile
range

Age at survey (years) 2145 64.52 62.24–64.21 65.87 64.47–67.27 53.26 41.11–61.12 < 0.0001

Percent 95 % CI for
Percent

Percent 95 % CI for
Percent

Percent 95 % CI for
Percent

Gender

Female 1463 61.69 58.24–65.13 60.4 56.81–63.99 70.54 60.77–80.32 0.103
Male 682 38.31 34.87–41.76 39.6 36.01–43.19 29.46 19.68–39.23

Race

Non-Hispanic White 1929 92.12 90.20–94.05 93.52 92.05–94.99 82.49 73.19–91.79 0.0016
Non-White or Hispanic 216 7.88 5.95–9.80 6.48 5.01–7.95 17.51 8.21–26.81

Marital status

Married 1089 65.28 62.14–68.43 67.24 64.01–70.46 51.84 41.62–62.06 0.025
Separated, divorced or widowed 881 28.19 25.22–31.15 26.59 23.70–29.48 39.21 27.71–50.71

Never married or member of an
unmarried couple

175 6.53 4.70–8.36 6.17 4.29–8.06 8.95 3.02–14.88

Education

College graduate or more 690 36.74 33.27–40.21 40.47 36.76–44.19 11.02 6.46–15.58 < 0.0001
Some college or technical school 573 23.66 20.85–26.46 22.43 19.57–25.30 32.06 22.19–41.93

High school graduate 709 31.85 28.58–35.11 31.61 28.22–35.00 33.51 24.66–42.37

Less than high school graduate 173 7.75 5.62–9.89 5.49 4.02–6.95 23.41 11.13–35.69

Employment

Employed for wages or self-employed 654 38.02 34.38–41.66 39.55 35.70–43.40 27.47 16.81–38.13 < 0.0001
Homemaker or student or retired 1223 49.56 46.06–53.07 52.99 49.21–56.77 25.91 18.83–32.98

Out of work 88 4.74 3.03–6.45 3.65 2.12–5.18 12.22 5.65–18.80

Unable to work 180 7.68 5.78–9.58 3.81 2.56–5.05 34.4 25.70–43.10

Have any health care coverage

Yes 2055 94.13 92.01–96.24 95.71 93.98–97.43 83.24 71.71–94.77 0.0004
No 90 5.87 3.76–7.99 4.29 2.57–6.02 16.76 5.23–28.29

Current physical pain from cancer or treatment

Yes 140 7.39 5.43–9.35 5.39 3.47–7.31 21.14 12.97–29.31 < 0.0001
No 2005 92.61 90.65–94.58 94.61 92.69–96.53 78.86 70.69–87.03

Number of chronic conditions

0 991 53.92 50.43–57.41 56.93 53.33–60.54 33.15 22.47–43.83 < 0.0001
1 686 29.55 26.27–32.82 28.59 25.25–31.93 36.15 25.19–47.11

2 303 11.85 9.88–13.82 11.29 9.21–13.35 15.72 10.39–21.05

3 104 3.03 2.08–3.98 2.11 1.45–2.77 9.38 5.57–13.20

4 44 1.17 0.52–1.84 0.68 0.35–1.01 4.6 1.47–7.72

5 17 0.48 0.16–0.80 0.4 0.07–0.74 1 0–2.02

Received follow-up care instructions

Yes 1424 68.13 64.90–71.36 68.21 64.88–71.53 67.6 56.21–78.98 0.9196
No 721 31.87 28.64–35.10 31.79 28.47–35.12 32.4 21.02–43.79

Received treatment summaries

Yes 611 29.66 26.32–33.00 30.24 26.74–33.75 25.64 16.56–34.72 0.406
No 1534 70.34 67.00–73.68 69.76 66.25–73.26 74.36 65.28–83.44
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When investigating the association between SCD and the
combination of FCI + TS, receiving just the FCI and not the
TS was significantly associated with an increase in SCD
(AOR 2.18 [95 % CI 1.14–4.19]).

Discussion

Five-years post cancer diagnosis is a very important
Bmilestone^ in the life of every cancer survivor [29], as it
represents the end of a period of high risk for cancer recur-
rence and the beginning of a lower risk period [30, 31]. To our
knowledge, the current study is the first to investigate the
association between the receipt of SCP and SCD during the
two very important time intervals in the survivorship contin-
uum, less than (short-term) and more than (long-term) 5 years
from cancer diagnosis [32, 33].

Within the first 5-years after cancer diagnosis, the lack of
receiving FCI was significantly associated with increased
odds of SCD among cancer survivors when compared to can-
cer survivors who did receive FCI. Also, the lack of receiving
both, FCI and TS, was significantly associated with increased
odds of SCD in cancer survivors, when compared to those
who received them both. The fear of cancer recurrence among
cancer survivors is very high during the first 5 years after
cancer diagnosis [34, 35]. Therefore, it is very important for
cancer survivors to receive the correct follow-up care during
this very critical time period in their survivorship continuum,
including psychological interventions which could reduce
their SCD. Prior research has shown that the receipt of FCI
and TS is independently and in combination associated with

cancer survivor’s receipt of follow-up health care [16, 36].
Follow-up health care includes psychological interventions
which have already been proven to be not only effective, but
also economical among cancer survivors [17, 37]. The results
of the present study show that the receipt of a SCP for short-
term cancer survivors could significantly reduce their SCD.

The present study results have also shown that within the
first 5 years after cancer diagnosis, the receipt of TS without
receiving FCI was not significantly associated with SCD
among cancer survivors. One possible explanation for this
finding is the fact that only 2.5 % of all short-term cancer
survivors received TS without receiving FCI, and therefore,
the numbers are too low to draw a statistically significant
conclusion for this subgroup of survivors.

After 5-years from cancer diagnosis, among cancer survi-
vors, the lack of receiving TS increased the odds of SCD by
almost twice when compared to those survivors actually re-
ceiving TS. Even more, survivors who did receive FCI with-
out receiving TS had more than twice increased the odds of
SCD when compared to survivors who received them both.
On the other hand, the association between FCI and SCD lost
its statistical significance.

Long-term cancer survivors have the experience of cancer
survivorship and follow-up care, which may explain the null
association between FCI and SCD.While the purpose of TS is
to better facilitate the communication between their primary
care providers and their cancer treatment centers, and the val-
ue of receiving TS has been priory emphasized [38, 39], to our
knowledge, there is no published research investigating the
value of FCI in the absence of TS, especially among long-
term cancer survivors. Even though cancer survivors try hard

Table 3 Unadjusted and adjusted odds ratio and 95 % CI for receipt of follow-up care instructions and treatment summaries, individually and
combined, in association with symptoms of current depression

Symptoms of current depression among cancer survivors ≥1
and ≤5 years from cancer diagnosis (N = 1046)

Symptoms of current depression among cancer survivors >5 years
from cancer diagnosis (N = 2145)

Unweighted counts UOR (95 % CI) AOR (95 % CI) Unweighted counts UOR (95 % CI) AOR (95 % CI)

Received follow-up care instructions

Yes 789 Reference Reference 1424 Reference Reference

No 257 2.02 (0.95–4.30) 2.27 (1.15–4.45) 721 1.03 (0.60–1.77) 0.97 (0.57–1.65)

Received treatment summaries

Yes 366 Reference Reference 611 Reference Reference

No 680 1.46 (0.71–2.99) 1.88 (0.90–3.93) 1534 1.26 (0.73–2.16) 1.86 (1.05–3.29)

Received follow-up care instructions + treatment summaries

Yes + Yes 340 Reference Reference 538 Reference Reference

Yes + No 449 1.11 (0.49–2.49) 1.52 (0.66–3.50) 886 1.25 (0.69–2.27) 2.18 (1.14–4.19)

No + Yes 26 1.28 (0.33–4.96) 1.45 (0.22–9.52) 73 0.87 (0.29–2.60) 1.68 (0.43–6.54)

No + No 231 2.22 (0.90–5.51) 3.14 (1.29–7.65) 648 1.22 (0.60–2.47) 1.60 (0.80–3.19)

Adjusted model for: age, sex, race, marital status, education level, employment level, health care plan, cancer-related pain and number of chronic
conditions

UOR unadjusted odds ratio, AOR adjusted odds ratio. Italic: significantly different from 1 at 0.05 level
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to forget their cancer experience [40], long-term cancer survi-
vors still face low or moderate levels of fear of cancer recur-
rence [41]. In the absence of TS, long-term cancer survivors
may face difficulties in remembering their detailed cancer di-
agnosis and treatment [42]. Therefore, cancer survivors who
do receive FCI may face difficulties in communicating their
cancer diagnosis and treatment history to their primary care
providers, which could in turn lead to frustration, lack of re-
ceiving timely follow-up care for their medical needs, and as a
result, an increase in their SCD. The results of the present
study show that the receipt of a TS for long-term cancer sur-
vivors could significantly reduce their SCD.

The present study results have certain limitations. First, the
subgroup of cancer survivors who did not receive FCI but did
receive TS is underrepresented in our study sample, since only
2.5 % of short-term and 3.4 % of long-term cancer survivors
fell in that category. Second, even though cancer-related pain
and the number of comorbid conditions was accounted for, the
effect of the severity of the pain and conditions on SCD could
not be assessed. Third, since the BRFSS is a phone survey
answered by each individual participant, the answers to some
of the questions may be subject to recall bias. Fourth, PHQ-8
is not equivalent to a clinical diagnosis of depression. PHQ-8
is a survey tool used to screen for depression and as such
further assessment by a clinician is required to actually clini-
cally diagnose an individual with depression. The individuals
reporting PHQ-8 symptoms of depression may have other
factors that influenced their self-assessment of symptoms,
such as no longer working, fear of recurrence, family issues.
Therefore, the use of PHQ-8 may lead to an overestimation of
the prevalence of depression.

There are obstacles that have been identified in
implementing the SCP [43, 44], and not all cancer survivors
receive TS and/or FCI [45, 46]. The current study found that
even though the majority of short-term and long-term cancer
survivors did receive FCI, only a minority of them received
TS. Despite these limitations, the present results show that
while the receipt of a SCP plays an important role on SCD
among short-term cancer survivors, TS have a significant im-
pact on SCD among long-term cancer survivors. Survivorship
care plans need be effective not only in the short term but also
in the long term, since cancer survivors need to fully benefit
from cancer follow-up health care, including managing pos-
sible symptoms of psychological distress, for the rest of
their lives. Both FCI and TS play a very important role in
the survivorship continuum and their receipt is essential for
the short- and long-term psychological well-being of cancer
survivors.
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