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Abstract

Purpose—Physical activity confers multiple health benefits in the general population. This study
examined the associations of physical activity with serious psychological distress (SPD) and
receiving mental healthcare services among U.S. adult cancer survivors.

Methods—We analyzed data from 4,797 cancer survivors (aged =18 years) and 38,571 adults
without cancer who participated in the 2009 Behavioral Risk Factor Surveillance System. SPD
was assessed using the Kessler-6 questionnaire. Adjusted prevalence and prevalence ratios were
estimated by conducting log-linear regression analysis while controlling for potential confounders.

Results—Overall, 6.6 % of cancer survivors (vs. 3.7 % of adults without cancer, £<0.001)
reported having SPD, and 14.0 % of cancer survivors (vs. 10.0 % of adults without cancer,
F£<0.001) reported receiving mental healthcare services; the percentages decreased with increasing
physical activity levels. After multivariate adjustment, compared to cancer survivors who were
physically inactive, cancer survivors who engaged in physical activity >0 to <150 min/week and
>150 min/week were 62 % and 61 % (~<0.001 for both) less likely to report SPD, respectively;
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cancer survivors who engaged in physical activity 2150 min/week were 33 % (/<0.05) less

likely to report receiving mental healthcare services. Additionally, the inverse association between
physical activity and receiving mental healthcare services persisted among women with breast or
reproductive cancers and among men and women with gastrointestinal cancers.

Conclusion—The inverse associations between physical activity and SPD or receiving mental
healthcare services suggest that physical activity may play a role in improving mental health
among cancer survivors.

Implications for cancer survivors—Healthcare clinicians may consider routinely monitoring
and assessing the psychological well-being of cancer survivors and educate them about the
potential benefits of physical activity in improving their mental health.
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Introduction

Cancer is the second leading cause of death in the USA [1], resulting in a total of 565,460
deaths (295,253 men and 270,207 women) in 2008 [2]. It has been reported that in the

US between 1999 and 2009, the cancer mortality rate declined from 200.7 per 100,000

to 173.1 per 100,000 [2, 3], a drop that may be attributable in part to the advances in
cancer screening, improved diagnostic methods, effective treatment, and improved clinical
follow-up care after treatment [2, 4]. In fact, the number of cancer survivors rose from 3.0
million in 1971 to 12.6 million in 2008 in the USA [4].

For people with cancer, receiving a cancer diagnosis, experiencing uncertainty related to
disease severity and subsequent treatment, experiencing side effects, and fearing cancer
recurrence can lead to a significant physical and psychosocial distress [5]. These patients
often face a variety of challenges including pain, fatigue, decreased physical functioning,
increased risks for recurrent cancer, second malignant neoplasms, and chronic comorbidities,
impaired social adaptation, impaired quality of life, and financial hardship associated with
use of health care services [6-9]. To date, accumulating evidence has shown that cancer
survivors are at increased risks for anxiety, depression, post-traumatic stress disorder,
psychological distress, and other psychological comorbidities [10-17]. The psychological
sequelae of cancer survivors may further exacerbate their disease severity, decrease their
quality of life [15], and increase cancer mortality [18]. Thus, early evaluation of the mental
well-being of cancer patients and identification of factors associated with psychological
distress are important for improving the health of cancer survivors. Previous studies have
shown that engaging in physical activity is associated with lower risks for depressive
symptoms [19-22], anxiety [21, 23], and psychological distress [24], and associated with
improved physical functioning and quality of life [22, 25-28] in the general population,
especially in older adults. However, the association between physical activity participation
and the mental health status of cancer survivors is largely unknown. By using a large,
population-based sample, we sought to (1) determine the percentages of cancer survivors
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who experienced serious psychological distress (SPD) and received mental healthcare
services, (2) assess the associations of physical activity patterns with SPD and receiving
mental healthcare services among cancer survivors, and (3) compare these findings to those
occurring among adults with no cancer history in the USA.

We analyzed data from the 2009 Behavioral Risk Factor Surveillance System (BRFSS),

a population-based telephone survey conducted annually since 1984 to collect health
information including health-related behavioral risk factors, preventive health practices,
health care access, and related chronic conditions among civilian noninstitutionalized US
adults aged 18 years and older. The BRFSS survey design, sampling methods, and weights
have been described elsewhere [29-31]; detailed information on BRFSS is available at
http://www.cdc.gov/brfss/. The median cooperation rate (the percentage of eligible persons
contacted who completed the interview) was 75.0 % for the 2009 BRFSS.

We limited our analyses to data collected from eight states (Georgia, Hawaii, Mississippi,
Missouri, Nevada, South Carolina, Vermont, and Wyoming) in which a Mental IlIness and
Stigma Module was implemented in the 2009 BRFSS. Participants’ mental health status
was evaluated using the Kessler-6 (K-6) questionnaire, which was developed to monitor

the prevalence rates and secular trends for nonspecific psychological distress in the general
population [32]. Participants were asked how often in the past 30 days they felt (1) nervous,
(2) hopeless, (3) restless or fidgety, (4) so depressed that nothing could cheer them up, (5)
that everything was an effort, and (6) worthless. Their responses to each of the questions
were coded as “none of the time”=0, “a little of the time”=1, “some of the time”=2, “most
of the time”=3, and “all of the time”=4, with a total score ranged from 0 to 24. Based on

the K-6 scoring guideline, participants with a total score of =13 were defined as having SPD.
Receiving mental healthcare services was assessed by asking participants the following
question: “Are you now taking medicine or receiving treatment from a doctor or other
health professional for any type of mental health condition or emotional problem?” and their
responses to the question were dichotomized as yes=1 and no=0.

A cancer diagnosis was assessed by asking participants whether they had ever been told

by a doctor, nurse, or other health professional that they had cancer. Participants indicating
cancer survivorship were then asked about how many different types of cancer diagnoses
they had received, at what age they were diagnosed with the first cancer, and what type of
cancer they were most recently diagnosed with. For the number of cancers, participants were
dichotomized as having one or two or more types of cancer. For the type of cancers, they
were categorized as having (1) female breast cancer, (2) female reproductive cancer (i.e.,
cervical, endometrial, and ovarian cancer), (3) male reproductive cancer (i.e., prostate and
testicular cancer), (4) gastrointestinal cancer (i.e., colon, esophageal, liver, pancreatic, rectal,
and stomach cancer), (5) melanoma skin cancer (nonmelanoma skin cancer was excluded
because it is considered a relatively benign condition), and (6) other cancer (including
leukemia/lymphoma, neuroblastoma, and cancers of the brain, neck, oral cavity, pharynx,
thyroid, heart, lung, kidney, bladder, bone, or any other body regions). The survival years
after cancer diagnosis was calculated as participants’ age subtracted by the age of first
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diagnosis, and was categorized as <5, 5 to <10, and =10 years. For comparison purpose, we
also included data from adults with no cancer history.

Physical activity was assessed by asking participants whether in a usual week they engaged
in activities of moderate intensity (i.e., brisk walking, bicycling, gardening, or anything else
that causes small increases in breathing or heart rate) or activities of vigorous intensity (i.e.,
running, aerobics, heavy yard work, or anything else that causes large increases in breathing
or heart rate) for at least 10 min at a time. Participants answering “yes” to the question were
then asked about how many days per week and how much total time per day they engaged in
the activities. We then calculated the average minutes per week (min/week) that participants
reported participating in the activities with a conversion of 1 min of vigorous-intensity
activities equivalent to 2 min of moderate-intensity activities. Following the 2008 Physical
Activity Guidelines [33], participants were categorized as physically inactive (0 min/week),
insufficiently active (>0 to <150 min/week), and physically active (=150 min/week).

Potential confounding variables included age, sex, race/ethnicity (non-Hispanic white, non-
Hispanic black, and other), education (less than high school diploma, high school graduate,
and greater than a high school diploma), marital status (currently married/living with a
partner and other—i.e., divorced, widowed, separated, and never married), body mass index
(<25.0, 25.0 to <30.0, and =30.0 kg/m?, calculated from self-reported weight and height),
current smoking (yes/no), excessive alcohol drinking (yes/no), existence of comorbid
conditions (yes/no), and insurance coverage (yes/no). Current smokers were participants
who had smoked =100 cigarettes during their lifetime and still reported smoking at the
survey time, and current non-smokers were those who either had smoked <100 cigarettes
during their lifetime or had smoked =100 cigarettes in their entire life but stopped smoking.
Excessive alcohol drinking was defined as participants who consumed a daily average of any
alcoholic beverages of >2 drinks for men or >1 drink for women, or who had an episode

of consuming at least five (for men) or four (for women) drinks on one occasion during

the previous 30 days. The comorbid conditions included physician-diagnosed diabetes and
coronary heart disease including myocardial infarction and angina pectoris, which were
assessed by asking participants whether they had ever been told by a doctor or other health
professional that they had had these conditions. Insurance coverage was assessed by asking
participants whether they had any kind of health care coverage including health insurance,
prepaid plans such as HMOs, or government plans such as Medicare.

Statistical analyses

We estimated the weighted prevalence of SPD and receiving mental healthcare services
by cancer diagnosis, by type and the number of cancers, and by years since diagnosis.

A multivariate-adjusted log-linear regression analysis was conducted to estimate adjusted
prevalence, adjusted prevalence ratio, and 95% confidence interval (Cl) for SPD and
receiving mental healthcare services. For this analysis, we created a six-level variable by
combining cancer status (yes/no) with three levels of physical activity (0, >0 to <150,

and =150 min/week) and used the cancer survivors who were physically inactive as the
referent in our multivariate-adjusted models. For stratified analyses by type of cancers, we
reported the estimates of prevalence and prevalence ratios for receiving mental healthcare
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services, but not for SPD due to unstable estimates resulting from relatively small subgroups
of cancer survivors and a low prevalence of SPD. We used SUDAAN software (release

9.0; Research Triangle Institute, Research Triangle Park, NC, USA) to account for the
multi-stage, disproportionate stratified sampling design.

Characteristics of cancer survivors and adults with no history of cancer

Of 55,252 participants who completed the Mental Iliness and Stigma Module in eight states,
we excluded 1,938 participants with nonmelanoma skin cancer, and further excluded those
who responded “don’t know/not sure”, refused to answer, or had missing responses for

any of the study variables, leaving a total of 4,797 cancer survivors (1,701 men and 3,096
women) and 38,571 adults with no cancer history (15,025 men and 23,546 women) in our
analyses. Compared with adults with no cancer history, cancer survivors were more likely
to be older (mean age 59.8 years vs. 44.5 years, £<0.001), female (58.3 % vs. 50.5 %,
£<0.001), and non-Hispanic white (78.3 % vs. 67.2 %, £<0.001), or report having insurance
coverage (91.2 % vs. 83.5 %, A<0.001), diabetes (16.5 % vs. 8.1 %, £<0.001), or coronary
heart disease (14.7 % vs. 5.2 %, P<0.001) (Table 1). In contrast, cancer survivors were less
likely to be non-Hispanic black (11.5 % vs. 19.5 %, A<0.001), other races/ethnicities (10.2
% vs. 13.2 %, F<0.05), or excessive drinkers (8.2 % vs. 16.0 %, £<0.001) (Table 1). The
distribution by education, marital status, current smoking, and body weight did not differ
significantly between the two groups.

Of all cancer survivors, female breast (18.5 %) and reproductive cancers (16.4 %) were the
most prevalent. About 46.0 % of cancer survivors had lived at least 10 years since cancer
diagnosis, and 87.0 % reported having only one type of cancer (Fig. 1).

For physical activity, approximately 56.1 % of cancer survivors (vs. 65.7 % of adults with
no cancer history, £<0.001) reported engaging in physical activity =150 min/week, 26.7 %
of cancer survivors (vs. 23.0 % of adults with no cancer history, A<0.05) reported being
insufficiently active, and 17.2 % of cancer survivors (vs. 11.3 % of adults with no cancer
history, £<0.001) reported being physically inactive (Table 1).

SPD and its association with physical activity among cancer survivors versus among
adults with no cancer history

Overall, about 6.6 % (95 % CI 5.2-8.3 %) of cancer survivors [versus 3.7 % (95 % ClI
3.3-4.1 %) of adults with no cancer history, £<0.001] reported having SPD (Fig. 2). The
highest prevalence of SPD was observed in women with reproductive cancer and the lowest
observed in men with reproductive cancer (Fig. 2); the prevalence was lower among cancer
survivors who had lived for 5 to <10 years after cancer diagnosis than among those who had
lived =10 years (P<0.05) and was significantly higher among adults with two or more types
of cancer than among adults with only one type of cancer (£<0.05).

Among both cancer survivors and adults with no cancer history, the unadjusted and adjusted
prevalence of SPD decreased with increasing levels of physical activity (Table 2). Compared
to cancer survivors who were physically inactive, the adjusted prevalence ratios for SPD
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were 62 % (P<0.001) and 61 % (~<0.001) lower among cancer survivors who engaged

in physical activity >0 to <150 min/week and =150 min/week, respectively, whereas the
adjusted prevalence ratios for SPD were 53 % to 78 % (/~<0.001 for all) lower among adults
with no cancer history across three levels of physical activity (Table 2).

Receiving mental healthcare services and its association with physical activity among
cancer survivors versus among adults with no cancer history

Overall, 14.0 % (95 % CI 12.3-16.0 %) of cancer survivors [vs. 10.0 % (95 % CI 9.5-10.6
%) of adults with no cancer history, £<0.001] reported receiving mental healthcare services
(Fig. 3). The highest prevalence of receiving mental healthcare services was also observed in
women with reproductive cancer and the lowest observed in men with reproductive cancer
(Fig. 3); the prevalence did not differ significantly by years since cancer diagnosis and by
the number of cancers.

Among both cancer survivors and adults with no cancer history, the prevalence of receiving
mental healthcare services decreased linearly with increasing levels of physical activity
without and with adjustment for study covariates (A<0.01 for linear trends, Table 2).
Compared with cancer survivors who were physically inactive, the adjusted prevalence ratios
were 24 % (P=0.112) and 33 % (~=0.021) lower among cancer survivors who engaged in
physical activity >0 to <150 min/week and =150 min/week, respectively (Table 2); a similar
magnitude of the associations were also observed among adults with no cancer history who
engaged in physical activity >0 to <150 min/week and =150 min/week.

When analysis was stratified by type of cancers, the inverse association of physical

activity with receiving mental healthcare services was evident among women with breast

or reproductive cancers and among both men and women with gastrointestinal cancer (Table
3); the unreliable estimates for men with reproductive cancers were not reported due to a
small sample size.

Discussion

Our results from a large, population-based sample of US adults showed that cancer survivors
were more vulnerable to SPD and more likely to report receiving mental healthcare services
in comparison with adults with no cancer history. While increasing levels of physical
activity were independently associated with decreased prevalence ratios for having SPD and
receiving mental healthcare services among both cancer survivors and adults with no cancer
history, the magnitude of decline in the adjusted prevalence of SPD was greater among
cancer survivors (declined from 12.9 % to 4.9 %) than among adults with no cancer history
(declined from 6.0 % to 2.8 %). Given that there are about 13 million cancer survivors in

the USA, the findings of the present study call for more research targeting a potential role of
physical activity in improving mental well-being of cancer survivors.

The difficulties and challenges that cancer survivors have to deal with—concern about
treatment success, coping with side effects, worries about health care accessibility, fear
of recurrence, health vulnerability, and alterations in social activities and support—may
have imposed heightened stress on their mental health. Thus, it is not surprising that our
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study and several other studies have shown that cancer survivors are at increased risks

for psychological distress, depression, anxiety, and other mental disorders compared with
people without a history of cancer [10-17, 34]. A recent study using data from the National
Health Interview Survey also reported that 5.6 % of patients who had cancer for at least 5
years experienced SPD and cancer survivors were 40 % (20-70 %) more likely to experience
SPD than adults who had no history of cancer [17]. An advantage of the present study

is that our results further revealed a higher percentage (~14 %) of cancer survivors who
reported receiving mental healthcare services. Taken together, our results in combination
with findings of the previous studies suggest that routine screening and assessment of
psychological distress and mental health disorders through the course of cancer therapy and
afterward may be of importance for long-term patient care after cancer diagnosis.

Our results showed that physical activity participation, regardless of whether it met the
current recommendations [33], was independently associated with a decreased prevalence
ratio for SPD among cancer survivors as shown among adults with no cancer history. Our
results further demonstrated that cancer patients who engaged in physical activity were less
likely to receive mental healthcare services similar to that seen among adults with no cancer
history. Currently, the mechanisms underlying the inverse associations between physical
activity and SPD or receiving mental healthcare services as observed in the present study
are not clear. However, a growing body of evidence has shown that adoption of healthy
lifestyles such as being physically active is associated with improved physical functioning
[35-37], improved quality of life [38-41], reduced risks for recurrent or new primary cancer
[42], and decreased cancer mortality [42, 43] among cancer patients. Results of other studies
including a meta-analysis also showed that exercise interventions had favorable effects

on fatigue, depressive symptoms, body image, and health-related quality of life, thereby
improving overall psychosocial functioning of breast cancer patients [37, 44, 45]. Thus,

the improved physical and psychosocial functioning as well as health-related quality of life
attained through physical activity in cancer patients may help explain our findings of overall
inverse relationships of physical activity with SPD and receiving mental healthcare services.

The American College of Sports Medicine roundtable on exercise guidelines for cancer
survivors indicates that exercise is safe during and after cancer treatments and advises cancer
patients to avoid inactivity even among those with active cancers or undergoing difficult
treatments [46]. Thus, our findings of the inverse relationships between levels of physical
activity and SPD or receiving mental healthcare services suggest that physical activity

may have a potential role in the prevention and management of mental distress among
cancer survivors, particularly across longer intervals of time. Obviously, this needs to be
investigated further in future longitudinal studies and/or physical activity intervention trials.

There are several limitations to acknowledge for the present study. First, all information
including cancer status and the measure of psychological distress was self-reported

and subject to recall bias. Second, the K-6 questionnaire is a screen of non-specific
psychological distress; therefore, the specific type of distress an individual was experiencing
could not be determined. Third, the information on cancer stages and treatments were

not available in the BRFSS. Finally, although we have demonstrated inverse relationships
between physical activity and SPD or receiving mental healthcare services, we are unable
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to determine causality due to the cross-sectional design of this study. A meta-analysis has
shown that physical exercise interventions have significantly positive effects on depression
and health-related quality of life among breast cancer patients and survivors [44]. On the
other hand, a prospective survey of colorectal cancer survivors showed that those who
experienced higher somatization and anxiety (but not depression) were at greater risk for
physical inactivity [47]. Therefore, bidirectional associations between physical activity and
psychological distress may have existed.

In conclusion, our findings underscore the importance of routine monitoring and assessment
of psychological well-being of cancer survivors. The inverse associations between physical
activity and SPD or receiving mental healthcare services among cancer survivors suggest
that physical activity may play a role in promoting the mental well-being of cancer
survivors. Given the growing number of cancer survivors with an increased cost for cancer
treatment [48], it is important to develop effective intervention programs to improve both
their physical and mental health.
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Fig. 1.
Distribution of cancer survivors by type of cancers, years since diagnosis, and the number of

cancers, BRFSS 2009
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Prevalence of serious psychological distress by cancer diagnosis, by type and the number of
cancers, and by years since diagnosis, BRFSS 2009
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Fig. 3.
Prevalence of receiving mental healthcare services by cancer diagnosis, by type and the

number of cancers, and by years since diagnosis, BRFSS 2009

J Cancer Surviv. Author manuscript; available in PMC 2024 July 16.



Page 14

Zhao et al.

T00'0> Buuip joyodle aAISSaax3
(T18-€6.) 208  SeL'Te  (c¥8-L'6L)T28 ¢S0'v ON
(L'02-6'8T) 86T 9¢8'9  (€0z-8ST) 6.1  GvL SOA

6ET0 Burjows juand
(99-9%9) £'S9  2.0'v¢  (06G-T'€S) T9S ¥.9'C 0512
(6'€2-1'22) 0°€C G506 (962-0%2) L'9 L12'T 0ST> 0} 0<
(0zt-L0T) €11 6ev's  (€6T-¥'ST)TLT 906 0

T00°0> (1amyuiw) Ananoe jeaisAyd

A)pIGIOWO0D pue JoIABYS] YesH

(Sve-vee)vee  18v'GT  (GGE-T'0E)8CE 2CT'C paLuew 10N
(929-659) 999  ¥80'cc  (6'69-G¥9)TL9 GL9C paLLeN
259°0 SnJess [elLieN
(929-1'09) 519 z8S'cc (T'2o¥'99) €65 G88'C ewodip |00yds YbiH<
(oe-v82) v'6c  06G'TT (62€-G'Le) TOE OVV'T ajenpesB jooyos ybiH
(L6-7'8) 0'6 66e'e  (€2T-16) 90T  2L¥ ayenpelB |ooyas ybIH>
6ST°0 uolyesnp3
(Tvi-ver) zer 062's  (821-T8) 20T 20§ SEN o)
(9°02-5'8T) 56T 8rs's  (OvI-¥'6)STT 1OV Y9e|q d1uedsiH-UoN
(e'89-1'99) 2’29  eel'/c (T'T8-TSL)E€8L ¥68'E a)ym oluedsiH-UoN
T00°0> Ald1uyia/aoey
(915-€'6¥) 505 9rS'ec (ET9-€GS) €8S  960°C UBLIOM
(Los-v'8v) 6y  Ge0'ST  (L'vb—L'8E) LTy TOL'T usy
T00'0> X8
(Lre-gse)g9e  898'cc (€L.-L00)Tv. OLT'Y 05
(zv9o—ce9)zes  eoL'vT  (€'62-LC2)6'Sc 129 6v—8T
T00'0> (s1eak) aby
o1ydelfowapoldos
(1D %56) % u (12 % 56) % u
eNPBAd  £lows1y Jeoued ou ylim 1Npy JOAIAINS Jooue)

6002 SS449 ‘(T26'8s=w) A103S1Y J189URD OU Y)IM S)NPe Yim uosiredwod ul (/6. =) SIOAIAINS 18dued JO So1ISL8loRIeyD

T alqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Cancer Surviv. Author manuscript; available in PMC 2024 July 16.



Page 15

Zhao et al.

159] Emsw,m._:om

(§21-9'GT) 591 ocr'y (€71-8'9)88 192 ON
(rv8-Ge8) €8  TST'vE  (c'e6-L'88)CT6  9ES'Y SN
T00°0> douRINSUI YyieaH
8Jedayl|eay 0} SS90y
(cs6-vve)8v6  T6v'GE  (T°'/8-€€8) €68 €0T'V ON
(95-81) TS 080'c  (L9T-62T) L'vT 169 SOA
T00°0> aseas|p Leay Aleuoio)
(rz6-v'16)6'T6  L8T'VE  (€G8-¥'18) €8  066'C ON
(98-9) T8 v8€'y  (9°8T-L¥T)G9T .08 SN
000> salagelq
(g0e-G'87) 562  TST'TT  (9Te-v'9¢) 68  L9C'T 0'0€=
(T2e-0se) T9e  €S6'€T  (COv—e€ve) TlE  9LL'T 6'6¢-0'5¢
(9ge-vee) sve  L9V'ET  (9'9e-2'TE) 8'€EE  VSL'T 0'sz>
1920 (w/B3) xaput ssew Apog
(6v8-zeg)ov8  009'ce  (2'€6-0°06) 8'T6  9TH'Y ON
(8'91-T°ST) 09T T.6'Y (00T-89) ¢ 18¢ SOA
(10 % S6) % u (12 % 96) % u
NEAd  £los1y Jeoueo ou y1im 1npy JOAIAINS Jeoue)d)

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Cancer Surviv. Author manuscript; available in PMC 2024 July 16.



Page 16

Zhao et al.

asessIp

1ieay A1euoJod pue salaqelp Jo salioisiy BuiAey pue ‘8fesanod soueInsul ‘BuIyULIP [OLOIe BAISS3OX® ‘BUINOLUS JUBLIND ‘Xapul SSew APog ‘sniels [elewW ‘uoieanps ‘Aloluys/aoel ‘xes ‘abe 1oy umms._u,qm

olrel aouajenald palsnipe Yqv

(€£°0-T¥°0) S50
(66'0-G5°0) 20
(2e'1-v2°0) 66°0

(¥6'0-87°0) L9°0
(L0'T-¥5°0) 920
(381) 00T

(z6-82) 58
(L2T-701) §TT
(T°21-9°€T) ¥'ST

(921-€'8) 50T
(r¥1-€'6) 8°TT
(6°'6T-2'TT) 9°ST

(98-€2) 6L
(TyI-¥'T1) L°2T
(L'8T-0'ST) 8°9T

(6'€T-2'6) €'TT
(L'81-0'2T) 0'ST
(r1z-29m) €12

(T€°0-8T°0) 22°0
(05°0-t2°0) 5€'0
(99°0-€€0) L¥'0

(¥9'0-t2°0) 6£°0
(29°0-€2°0) 8£'0
(#81) 00T

(ee-€2)87C
(rs—se€) sy
(02-0'9) 09

(T2-0€) T'S
(02-62) 67
(z'11-918) 62T

(1e-22) 92
(8'5-2€) 9¥
(6'8-2'9)8°2

(€2-62)9¥
(18-5¢) 'S
(0°0z-6°01) 67T

110V
GS0'6
6EY'S

v29°C
L12'T
906

0S1<
0ST> 01 0<
0

A101S1Y J82UBD OU YUM NPV

0ST<
0GT> 03 0<
0
JOAIAINS JouR)

(12 % S6) pHdV

ePeEN Py

paisnipeun

(12 % S6) % ‘s0uUBeNs.Id

(12 % S6) pHdV

ePeBN(pY

pasn[peun

(10 % S6) 9% ‘SouB e id

SI0IAJSS 318U [EaY eI BuInBIRy

ssa.3s1p [eolbojoyofsd snolies

u

(>pemyuiw) Auanoe feasAud

Author Manuscript

¢ dlqeL

Author Manuscript

Author Manuscript

6002 SS44d9 ‘SN a8y Jo sa1els ybia ul papisal oym synpe Buowre Ananoe [eaisAyd Jo S|aAs| pue sniels Jaaued Ag SadlAIas aledyljesy
[eausw BulAIgoal pue ssasip [ealbojoyaAsd snotas 1oy (S1D 9% G6 YuM) solted adusjenald palsnipe pue ‘aausjensid paisnipe ‘aausjensid paisnlpeun

Author Manuscript

J Cancer Surviv. Author manuscript; available in PMC 2024 July 16.



Page 17

Zhao et al.

Author Manuscript

olrel aouajenald paisnipe Yqv

(92'1-€£°0) 59°0
(€0'z-15°0) 20T
(f31) 00'T

(62'2-9€°0) 06°'0
(€2'e-25°0) OF'T

(3) 00T

(0£°0-TZ°0) 8€°0
(88°0-GT°0) L£°0
(381 00'T

(£2°0-62°0) L¥'0
(£2°0-82°0) L¥'0
(1) 00T

(82°0-22°0) 2¥'0
(16'0-92°0) 6%°0
(3 00T

(T TCT
(0'22-0°'TT) 0'6T
(8'82-9'8) £.'8T

(971-99) TOT
(L'¥2-59) 9'GT
g(T0z22) 2Tl

(6'81-6'9) 62T
g(Ltzze) vet

(626-8'vT) 8'€€

(6'€2-9°TT) L'LT
(8'%2-501) 9°LT
(8'15-1'€2) 9'L€

(2216916
(6'v1-+'9) 9°0T
(€€€-501) 6'T2

(821-8'9) 2TT  0.§ 05T
(0'62-€21) €'6T €8¢ 0ST> 0} 0<
(gee-g€r) 2ce  €eee 0

(980'T=V/) 199U Jay1o Aue yum synpe Buowy

(zot-g9)cor lev 0ST<

(r'82-6'2) 9'ST  L¥T 0ST> 0} 0<
q(6'61-29) 50T g1 0

(069=/) 422URD UIS BWOURAW UM S} npe Buowy

(T1-€9) ver 9z 0S1<
g(cse89) gsT  gop 0ST> 01 0<
(rge-Ter) L'ze  ¥0T 0

(8¥77=/) J9oued eunsaUI0ASED YIIM S Npe Buowy

g(TET¥E) 89 (g 0512
¢(@0z-9%) 00T py 0ST> 0} 0<

gOL1-6€)v8 g1 0

(90/=/) J99ued annonpoldas yum usw Buowy
(r'Ge-121) 82T 0T 0ST<
(zve-TT1) 99T  6TC 0ST> 01 0<
(Tzo-Tze)9or  9€T 0

(59/=t/) J93ued BAIdNPOIdaI Y1IM usWwom Buowy
(L€1-8'9) 1'6  18S 0ST=

(961-5'9) 70T 6T€ 0ST> 0} 0<

(e'0e-8'TT) ¥'6T  20¢C 0

(20T'T=V) J9oued ISB3IQ YIM UsWOoM Buowy

(1D % S6) gdV

ePesnipy

pasnipeun

(10 % S6) % DouseM Id u  (pemuiw) Alanoe reosAud

6002 SS449 ‘SIOAIAINS J8dued Jo sadA) Jualayip Buowe AlAIloe
[ea1sAyd Jo S|ans] Aq $831AIaS aleayijeay [eiusw BulAladal 1oy (S1D 9% S6 Y1) solled adusjenald palsnipe pue ‘aausjensid paisnipe ‘aausjensid paisnlpeun

€ 9lqeL

Author Manuscript

Author Manuscript

Author Manuscript

J Cancer Surviv. Author manuscript; available in PMC 2024 July 16.



Page 18

Zhao et al.

pauiodai J0u Smou

(% 0€S 10113 prepuels aAIe|a1) UolsIoald [eansIels ayl 19aW 10U pIp mmEE:wm_Q

aseasip 1eay Aleuolod pue salagelp Jo saLolsiy Buiney pue ‘abeisnod
aoue.nsul ‘sisoubelp Jaoued aouls sieak ‘BuiqulIp Joyoofe dAISSaIXa ‘BUIOWS JUaLIND ‘Xapul ssew Apoq ‘sniels [elliew ‘Uoieanpa ‘Al1o1uyla/aoel ‘(s1aaurd 213199ds-xas 10} 1daoxa) xas ‘abe 1oy nmym:.—u<m

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Cancer Surviv. Author manuscript; available in PMC 2024 July 16.



	Abstract
	Introduction
	Methods
	Statistical analyses

	Results
	Characteristics of cancer survivors and adults with no history of cancer
	SPD and its association with physical activity among cancer survivors versus among adults with no cancer history
	Receiving mental healthcare services and its association with physical activity among cancer survivors versus among adults with no cancer history

	Discussion
	References
	Fig. 1
	Fig. 2
	Fig. 3
	Table 1
	Table 2
	Table 3

