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SUMMARY

Recent research in psychosocial oncology has pointed to the traumatic nature of the stress experienced by cancer
survivors. Most of this research has focused on children, young adults survivors and their families. This investigation
proposes a conceptual model for understanding general psychological distress (anxiety, hostility and depression) and
symptoms of posttraumatic stress (hyper-arousal, avoidance and intrusiveness) that may be associated with cancer
survivorship among older adults. Findings from a survey of 180 older adult, long-term cancer survivors are used to
illustrate the key features of this model. Results of multivariate analysis show that most older adult long-term cancer
survivors do not demonstrate clinical levels of posttraumatic stress disorder (PTSD), although over 25% evidence
clinical levels of depression. However, many survivors display important symptoms of psychological distress that are
related to the continuing effects of cancer and its treatment. Current cancer-related symptoms are the strongest
predictors of depression (beta=0.27, p ¼ 0:046) and the PTSD sub-dimension of hyper-arousal (beta=0.377,
p ¼ 0:004). These effects persist even when the effects of other stressors and non-cancer illness symptoms are
statistically controlled. Additionally, it appears in this sample that symptoms of PTSD are significantly correlated
with traditional measures of psychological distress. Copyright # 2002 John Wiley & Sons, Ltd.

INTRODUCTION

Over the past five years there has been a dramatic
rise in the interest in cancer survivorship due to
increases in long-term survival for many cancers.
The current five-year survival rate for all cancers is
53% and it is estimated that there are now over 10
million cancer survivors, many of whom are age 60
or over (Ritter, 1992). Cancer has special signifi-
cance for the health of older adults because of the
greater likelihood of its occurrence in the older
adult population. Over half of all cancers occur in
individuals over 65 years of age, and the incidence
of the most common forms of cancers such as
lung, colorectal, breast, and prostate increase
dramatically after age 60 (Kosary et al., 1995).
Considering the future growth in the numbers of
people age 60 and over, the proportion of cancer

survivors in older adult cohorts will continue to
expand. The long-term impact of cancer on later
life is largely unknown. This paper provides a
conceptual orientation to some of the issues
related to the stress effects experienced by older
long-term cancer survivors.

Cancer and long-term psychological distress

Cancer manifests all the critical attributes of a
traumatic life event that is characterized by loss
and crisis (Filipp, 1992), and the fear and anxiety
that result from cancer fulfill the criterion of a
major threat to health and life (Weisman, 1979).
Fundamental beliefs about being a strong, pro-
ductive member of society may be threatened,
affecting feelings of personal control over life’s
events (Brandstadter and Renner, 1990). Even
with successful treatment, cancer often leaves a
variety of physical health sequelae in its aftermath
(Ell et al., 1988).
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There is abundant research describing the
nature of psychological distress among recent
cancer survivors (Holland and Massie, 1987; Ell
et al., 1988; Jacobsen and Holland, 1989; Tross
and Holland, 1989; Osoba, 1991; Given et al.,
1993; Thomas et al., 1997; Kornbluth, 1998;
Sellick and Crooks, 1999; Andrykowski et al.,
2000). Cella and Tross (1986) indicate that there is
a compelling rationale for expecting psychological
late-effects, including general anxiety, avoidance,
and death anxiety. Recently, Zabora et al. (2001)
found that psychological distress was prevalent in
35% of cancer survivors studied. However, that
research like much of the research cited above is
based primarily on research with samples during
treatment or the year following. While less is
known about the long-term stresses experienced by
cancer survivors (Pruitt et al., 1992; Zampini and
Ostroff, 1993) a recent extensive review by Gotay
and Muroaka (1998), provides ample evidence of
the broad range and severity of the long-term
sequelae of cancer.

Temporal factors, such as time since diagnosis
and treatment, are assumed to mitigate the stress
effects of cancer. As memories of the trauma
associated with being diagnosed and treated fade
and the possibility for recurrence becomes increas-
ingly remote, some of the sources of stress decline.
Other stressors, such as post-treatment testing,
typically diminish in frequency and intensity as
well. However, some potential stressors may
persist over the long term. Many of the physical
symptoms that are sequelae of the illness or
treatment can persist, somewhat undiminished.
Colorectal cancer survivors often deal with
digestive and elimination problems for the rest of
their lives. Women with breast cancer, in addition
to the psychological distress associated with the
loss of one or both breasts, may have swelling
(lymph-edema) resulting from the excision of
lymph nodes. Prostate cancer survivors may
continue to experience a range of urinary problems
and sexual dysfunction. Aside from the physical
problems that these continuing effects represent,
they may also be a constant reminder of the
trauma of the illness and treatment experience.
Moreover, any and all of the above long-term
physical sequelae can be compounded by the
normal aging process or other health problems
related to advancing age. For example, older
breast cancer survivors have voiced concerns
about osteoporosis, fatigue, and insomnia (Ferrel
et al., 1997).

The current investigation specifically focuses on
the relationship between cancer-related illness
symptoms, non-cancer related illness symptoms,
and psychological distress experienced by older
adult survivors. Recent research suggests that
anxiety rates for patients in ‘long-standing’ remis-
sion do not differ significantly from patients
with active disease (Thomas et al., 1997). One study
of long-term survivors found the prevalence of
psychiatric disorders decreased from 47% at
diagnosis to 37% six years post-treatment, and
that depression persisted in 13% of patients 6
years after diagnosis (Grassi and Rosti, 1996).

Cancer and traumatic stress

Beyond the consideration of cancer and general
psychological distress, there has been an growing
interest in the study of the long-term effects of
cancer and other life threatening illnesses from the
extreme stress perspective. Research has shown
that cancer is capable of generating symptoms
which approximate or clearly indicate posttrau-
matic stress disorder (PTSD) (Cella and Tross,
1986; Welch-McCaffery et al., 1989; Rowland,
1994; Cordova et al., 1995; Andrykowski et al.,
2000) (see Smith et al., 1999 for a review).

Traumatic or extreme stress is distinguished
from general stress by its overwhelming magni-
tude, unpredictable outcome, and life threatening
quality (Figley, 1986). These characteristics limit
the utility of normal problem solving and coping
strategies and make individual differences in
appraisal less relevant. The Diagnostic and Statis-
tical Manual (DSM-IV) of the American Psychia-
tric Association (1994) includes life-threatening
illness as a potential traumatic stressor.

Research on cancer survivors, however, suggests
that only a small proportion demonstrate clinical
levels of PTSD. It is estimated that PTSD
symptomology ranges from 5 to 10% among cancer
survivors (Cordova et al., 1995). Nevertheless,
Smith and Lesko (1988) documented that non-
pathological but ‘unacceptable’ levels of PTSD-like
symptoms often occur among survivors. Even if
only 5–10% of cancer survivors experience these
stress effects, given the growing number of survi-
vors, there may be one-half to 1 million survivors
who may benefit from clinical or social service
intervention. A recent study found that PTSD
symptoms in breast cancer survivors did not
diminish over one year (Andrykowski et al.,
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2000). However, the long-term persistence of PTSD
symptoms over time has rarely been studied.

While PTSD symptomotology describes some
of the more serious responses to cancer, these
symptoms are not exclusive of other perhaps less
severe symptoms of psychological distress. Re-
search with Holocaust survivors, for example,
found that traditional symptoms of psychological
distress, such as depression, anxiety, and hostility,
were associated with PTSD symptoms (Kahana
et al., 1989). However, PTSD is not simply a more
extreme form of psychological distress but rather a
related, qualitatively different type of stress. Con-
sequently, this research explores the unique and
more severe PTSD-like responses of older adults to
cancer and their relationship to the less severe, but
more common, psychological distress outcomes.

The conceptual model

The conceptual model (Figure 1) illustrates the
focus of this research. It is based on the general

stress model (Lazarus and Folkman, 1991), but
focuses only on the direct linkage between
stressors and distress. The model suggests that
cancer-related stressors (the number of cancer
treatment types, the specific types of treatment
received, the number of related illness/treatment
symptoms and functional limitations are key
predictors of general psychological distress (anxiety,
depression, and hostility) and symptoms of PTSD
(avoidance, intrusiveness, and hyper-arousal).

Our conceptualization assumes that each addi-
tional type of treatment experienced adds to the
stressful nature of the experience. It also assumes
that specific types of therapy such as radiation and
chemotherapy, can be particularly stressful. Since
combined treatment regimens are often used for
more lethal forms of cancer, or cancer that has
spread beyond a local site, combined therapies are
presumed to reflect greater levels of stress as they
represent more serious, life threatening illness. The
model also assumes that greater numbers of
continuing illness/treatment symptoms (e.g. pain,
swelling, fatigue, nausea, and constipation) repre-

Figure 1. Conceptual model.
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sent higher levels of ongoing current stress for
long-term survivors.

The model also depicts the potential impact of
non-cancer stressors on survivors’ psychological
distress and PTSD symptomology. These stressors
include recent stressful life events, traumatic life
events, functional disability, and symptoms not
related to cancer. Because later life brings with it
an increasing trajectory of losses and stressful
events, it is important to control for the effect of
recent stressful life events. The model’s inclusion
of these stressors allows us to separate their effects
from the stress related to cancer and its
treatment.

The model also includes other important tem-
poral factors such as the current age and number
of years since diagnosis. Age may be associated
with increased vulnerability due to generally
declining health. The number of years since
diagnosis is potentially important because the
passage of time may reflect a reduction of and
distancing from the memories of the initial trauma
of the disease. With the passage of time, other
more recent health problems may begin to take
prominence and reduce the significance of the
cancer experience.

Although the model simplifies the many causal
and non-causal linkages between the concepts and
variables being considered, it draws attention to
essential aspects of the impact of cancer on specific
types of psychological distress in older long-term
survivors. Our depiction portrays three dimensions
of psychological distress and three dimensions
of PTSD as related, but independent outcomes.
Grouping these two types of outcomes together in
the model also highlights their conceptual linkage
as discussed earlier, and the potential for empirical
inter-correlation.

METHODS

Study design and sample

The data presented are from the first wave of in-
person interviews with older adult, long-term
cancer survivors from an ongoing five-year, long-
itudinal NCI funded research project. The sample
was selected from over 6000 older adults in the
tumor registry of the Ireland Cancer Center (ICC)
at University Hospitals Health System in Cleve-
land. The tumor registry selected potential parti-

cipants based upon the study criteria: (1) survivors
who were 60 years or older, (2) survivors who had
been treated for breast, colorectal, or prostate
cancer, (3) survivors who were 5 or more years
from active treatment for their focal cancer,
and (4) survivors who were African American
or White. The ICC mailed letters to over 800
potential respondents, yielding 458 (59%) indivi-
duals who have survived, lived within the project
catchment area and expressed an interest in
participating in the study. Of these 357 (79%)
met all study criteria and agreed to an in-person
interview. The final sample of 180 survivors
represents a random selection from among this
sampling frame, with African Americans over-
sampled to represent 50% of those interviewed.
Comparing the 458 individuals in the sampling
frame with the final sample, the groups were nearly
identical (less than 2% difference) in terms of the
type of cancer and gender.

Among these survivors interviewed there were
44 individuals who have had another form of
cancer during their lifetime. Of these 44, only four
were diagnosed with this ‘other cancer’ within 5
years of the interview for our study. None of the
respondents were in active treatment at the time of
the interview.

The focus of this research is on older adults,
with 60 years of age (based on tumor registry
information) used as a selection criteria. Age 65 is
often chosen for research on older adults due to
this being a common retirement age and the age
when individuals are eligible for Medicare. How-
ever, gerontologists recognize that the aging
process is continuous and that many of the health
and social factors that complicate survivorship
may begin at an earlier age. By including survivors
beginning at age 60 this study can examine
survivorship of this ‘younger’ group of older
adults. Survivors of breast, colorectal, and pros-
tate cancer were chosen because these types of
cancer represent the three most common surviva-
ble cancers among older adults. Table 1 provides a
summary of the socio-demographic characteristics
of the respondents.

With regard to the cancer-related characteristics
in Table 2, the most prominent type of cancer in
the study was breast cancer (41.1%) followed by
colorectal (32.2%) and prostate (26.7%). The
mean age at diagnosis was 61.5 years, with
38.3% of respondents diagnosed between the ages
of 61 and 70. The average number of years since
diagnosis was 10.7 years. Nearly half of the
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respondents (49.4%) reported having surgery only,
while the remainder reported combined therapies,
including radiation, chemotherapy, and hormone
therapy. Twenty-three percent of survivors re-
ported having radiation therapy and 22% reported
having chemotherapy.

The interview

In-person interviews were conducted by experi-
enced, trained interviewers and took an average of

2 hours to conduct. The interview incorporated
a number of widely used psychosocial measures
with established psychometric properties that have
been used effectively with older populations. The
specific measures used to operationalize the vari-
ables in this analysis are detailed below.

Measures–temporal factors

Three temporal factors were included as pre-
dictors in the analysis, age at the time of the
interview, age at diagnosis, number of years since
diagnosis. Since treatment typically begins shortly
after diagnosis, this latter measure represents the

Table 1. Sample characteristics (N ¼ 180)

N Percentage

Age (M=72.18, S.D.=7.7)

560 4 2.2

60–64 26 14.4

65–74 76 42.2

75+ 74 41.1

Gender

Female 111 61.7

Male 69 38.3

Race

Black/African-American 90 50.0

White/Caucasian 90 50.0

Marital status

Married 92 51.1

Widowed 48 26.7

Divorced 25 13.9

Separated 2 1.1

Never married 13 7.2

Education (M=13.58, S.D.=3.5)

Less than high school grad 46 25.6

High school grad 38 21.1

More than high school 96 53.3

Work status

Full time 16 8.9

Part time 14 7.8

Retired 131 72.8

Unemployed 3 1.7

Disabled 8 4.4

Unknown 8 4.4

Annual income

5$15,000 33 18.3

$15,000–$24,999 23 12.8

$25,000–$34,999 22 12.2

$35,000–$44,999 16 8.9

$45,000 or more 46 25.6

Refused/Don’t know 40 22.2

Table 2. Cancer-related characteristics (N ¼ 180)

N Percentage

Type of cancer

Breast 74 41.1

Colorectal 58 32.2

Prostate 48 26.7

Age at diagnosis (M=61.5, S.D.=9.2)

550 20 11.1

51–60 60 33.3

61–70 69 38.3

71–80 24 13.3

80+ 5 2.8

Unknown 2 1.1

Years since diagnosis (M=10.68, S.D.=5.4)

3–10 97 53.9

11–15 51 28.3

16–20 21 11.7

21+ 9 5.0

Unknown 2 1.1

Total number of treatment types (M=1.58, S.D.=0.7)

0 1 0.6

1 97 53.9

2 58 32.2

3 20 11.1

4 2 1.1

Unknown 2 1.1

Treatment types

Surgery only 89 49.4

Surgery and radiation only 21 11.7

Surgery and chemotherapy only 19 10.6

Surgery and hormone therapy only 14 7.8

Surgery, chemotherapy, and radiation 9 5.0

Other combinations 17 9.4

Unknown 11 6.1
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period of time since the individual first experienced
the stress of knowing that they had cancer, and the
initial stress of undergoing treatment.

Non-cancer stressors

Four measures were used to operationalize non-
cancer stressors experienced by respondents. First,
the geriatric scale of recent life events (Kiyak et al.,
1976; see Kahana et al., 1982 for a review of this
and similar scales) was adapted to measure
respondents’ exposure to recent (past year) life
events. The 11-item scale assesses stress that
typically occurs among older individuals by asking
about death of a close family member, divorce,
financial difficulties, and trouble with children or
grandchildren.

The second non-cancer stressor measure was
the number of extreme or traumatic life events
experienced over respondents’ lifetime. This in-
dicator (adapted from Antonovsky and Kats
(1967) asks respondents if they have ever experi-
enced a series of seven events such as a natural
disasters, being a victim of a violent crime, or
experiencing a life threatening illness other than
cancer.

Two measures were used to tap the role that
current health problems play in distress. These
were the number of functional limitations and
number of illness symptoms not related to cancer.
As such, these represent the limitations and
symptoms identified by the survivors associated
with comorbidity. A modified version of the Nagi
Disability Scale (1976) was used to identify the
degree of difficulty survivors had, ranging from ‘0-
no difficulty’ to ‘3-unable to perform’ with 11-
items such as standing, reaching, or bending. A list
of 21 possible symptoms was provided. The most
prominent symptoms reported as not related to
cancer were pain (22%), numbness (21%), loss of
balance (21%), and swelling (19%).

Cancer-related stressors

The first cancer related stressors were the type of
cancer: breast, prostate or colorectal cancer, coded
as dichotomous variables (0=did not have,
1=had this type of cancer). In the regression only
breast and prostate cancer are included as
‘dummy’ variables, with colorectal cancer serving
as the ‘reference’ category.

In order to document the strength of cancer as a
stressor, six specific measures were used. The first
indicator was the number of different treatment
types reported by survivors. These included
surgery, radiation, chemotherapy, hormone ther-
apy, or ‘other’ treatments. In the absence of data
on the cancer stage or tumor grade, this surrogate
measure represents the complexity of treatment
and may reflect both the severity of disease and the
exposure to serious and stressful treatment effects.
The second and third predictors related to types of
treatment were whether or not the individual
received radiation or chemotherapy. These two
measures were scored as dichotomous variables
(0=did not receive, 1=did receive).

Three additional measures assessed the stressful
nature of the illness experience: cancer-related
functional limitations, survivors’ reports of the
number of past cancer-related illness symptoms, and
the number of current cancer-related illness symp-
toms. The respondents used the same indicators
described above for functional limitations and
symptoms associated with comorbidities. The
most prominent current cancer-related symptoms
reported were urinary incontinence (12%), pain
(9%), and swelling (8%). These reports were
similar to those obtained by Fitch et al. (2000)
for prostate cancer survivors.

Psychological distress

This research is interested in the degree to which
traditional measures of psychological distress and
symptoms of post-traumatic stress have similar (or
different) predictors and in their inter-correlations.
As such, measures were selected that tap multiple
dimensions of each of the two categories of
distress.

Two of the measures of general psychological
distress, anxiety and hostility, were derived from
the Profile of Mood States (POMS; McNair et al.,
1971). Respondents were asked the degree to
which statements described how they had been
feeling during the past week including the inter-
view date. The one week time frame used in this
research was specified in the original version of the
instrument and was retained to allow for compar-
ability with other research. Responses ranged from
‘0=not at all’ to ‘4=extremely’. The anxiety sub-
scale contained 9 items such as shaky, tense, on
edge, and panicky. The hostility dimension had 12
items that included angry, resentful, bitter, and
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bad-tempered. Chronbach’s Alpha reliability coef-
ficients for these two measures were 0.79 and 0.90,
respectively.

The third measure of general psychological
distress was a widely used measure of depression,
the CES-D (Radloff, 1977). This scale consists of
20 items asking respondents the frequency during
the past year that they have felt depressed, happy,
lonely, sad, and fearful. Answer categories ranged
from ‘0=never/rarely’ to ‘4=all of the time.’ The
one year time frame is commonly used and was
retained in this research to allow for comparability
with other research. The depression scale had an
alpha reliability of 0.87 in this sample.

Post traumatic stress

The presence of symptoms of posttraumatic
stress disorder was measured using the PTSD
checklist-civilian version (PCL-C) developed by
Weathers et al. (1991). It is a 17-item indicator that
operationalizes the DSM-IV clinical definition of
PTSD, including the sub-dimensions of avoidance,
intrusiveness, and hyper-arousal. Respondents were
asked to what extent they had experienced a range
of PTSD symptoms. Response categories ranged
from ‘0=not at all’ to ‘4=quite a bit’. Avoidance
is a 7-item indicator (a ¼ 0:77), intrusiveness a 5-
item-sub-scale (a ¼ 0:77), and hyper-arousal in-
cludes 5 items (a ¼ 0:57). The total scale reported
an alpha reliability of 0.85.

Analysis plan

The first step in the analysis provides descriptive
for all variables in the analysis. Comparative
descriptive data is provided separately by type of
cancer, gender and race. As a preliminary step
to the multivariate analysis, bivariate correlation
coefficients (Pearson product moment coefficients)
are provided for the model predictors, PTSD
symptom sub-scales, and the measures of general
psychological distress. This allowed us to examine
the inter-relationships among traditional measures
of distress and PTSD symptom clusters. The third
step of the analysis investigated the net and
combined impact of the model predictors on each
of the dimensions of general psychological distress
and PTSD using ordinary least squares (OLS)
regression analyses.

FINDINGS

Differences in psychological distress by cancer type,
race and gender

Table 3 presents the mean scores on each of the
psychological distress outcomes, and compares
survivors on the basis of cancer type, race and
gender. Our research has had the advantage of a
sampling design that examines the three most
common forms of cancer among older adults, and
includes substantial numbers of African Ameri-
cans and Whites, and men and women. Looking
first at cancer type, no significant differences were
found in the six different dimensions or psycholo-
gical distress or the PTSD total score. The only
difference approaching statistical significance was
that breast cancer survivors had the highest scores
on the PTSD sub-scale for intrusiveness (1.39)
compared to 1.08 for prostate cancer survivors and
0.35 for breast cancer survivors. However, these
scores represent very low levels of distress in this
one dimension of PTSD. Similarly, there were no
significant differences found in psychological dis-
tress by race. The only difference approaching
statistical significance was that African American
prostate cancer survivors reported lower levels of
hyper-arousal (1.05) compared to Whites (2.15).
With regard to gender differences among color-
ectal survivors, there were no significant differ-
ences in terms of any of the distress outcomes.
Women did demonstrate higher levels of depres-
sion based on the CES-D index (14.78 vs 10.71 for
men).

Looking at the mean scores and ranges for the
total sample (Table 4) it is clear that there are
relatively low levels of psychological distress being
reported in this sample of older adult long-term
survivors. Inspecting the frequency distributions
(not shown) and mean scores for the general
psychological distress outcome measures indicates
that survivors in this sample have relatively low
levels of general psychological distress, in terms of
anxiety and hostility. However, in terms of
depression, respondents in this analysis reported
mean levels of depression of 13.1, which is only
slightly below the clinical cut-off (CES-D score of
16 or above). Moreover 25% of survivors had
scores representing the clinical levels of depression.

The average scores of respondents on the
individual PTSD sub-scales also reflected relatively
low levels of distress. The sample’s mean score on
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hyper-arousal was 2.0, on avoidance was 1.6 and
0.7 on intrusiveness. Using the scoring method
suggested by Weathers et al. (1994) that combines
the individual dimensions into a total score
representing ‘clinical criterion,’ only two indivi-
duals reached criterion for PTSD. However,
descriptive data on specific PTSD items is instruc-
tive (not shown). For example, in terms of hyper-
arousal, over 25% reported being super-alert,
watchful or on guard, and 30% said they had
difficulty concentrating. In terms of avoidance,
11% reported feeling distant or cut-off from
people and 18% felt that their future would
somehow be cut short. Considering intrusiveness,
19% felt upset when something reminded them of
the experience, and 18% stated that they avoided

thinking about or talking about the stressful
experience.

The range for reported cancer-related functional
limitations was 0 to 23. On average respondents
reported one functional disability associated
with cancer, although there was considerable
variation among respondents (SD=3.2). The
mean number of symptoms reported as occurring
during treatment (past cancer-related illness
symptoms) was 1.5 with an actual range of 0–15.
Nearly 17% of respondents reported having had
one symptom. The most common symptoms
indicated were urinary incontinence, weakness,
pain and hair loss. Fifteen percent of survivors
reported two symptoms, and 24% reported three
or more.

Table 3. Means for distress outcomes by cancer type, race, and gender

Prostate cancer Breast cancer Colorectal cancer Total

W

(N ¼ 26)

AA

(N ¼ 22)

p W

(N ¼ 30)

AA

(N ¼ 44)

p W

Male

(N ¼ 15)

AA

Male

(N ¼ 6)

p W

Female

(N ¼ 19)

AA

Female

(N ¼ 18)

p N ¼ 180

Anxiety 4.80 4.09 0.618 5.20 5.84 0.572 3.93 2.83 0.529 4.53 4.67 0.916 4.85

Hostility 3.40 2.09 0.167 3.03 2.70 0.725 5.29 1.17 0.354 3.35 2.72 0.697 3.00

Depression 12.83 10.16 0.343 12.50 14.90 0.321 11.73 8.83 0.529 17.63 11.94 0.130 13.12

Hyper-arousal 2.15 1.05 0.062 2.20 2.48 0.675 2.93 0.17 0.054 1.83 1.44 0.618 1.99

Avoidance 1.96 1.59 0.658 0.93 2.28 0.093 1.71 0.33 0.361 1.72 0.83 0.247 1.60

Intrusiveness 0.38 0.32 0.818 0.63 1.39 0.159 0.93 0.00 0.330 0.72 0.44 0.488 0.74

Total PTSD 4.50 2.95 0.280 3.77 6.16 0.128 5.69 0.50 0.155 4.28 2.72 0.304 4.34

Prostate

cancer

Breast

cancer

Colorectal

cancer

p

Anxiety 4.47 5.58 4.24 0.188

Hostility 2.79 2.84 3.40 0.751

Depression 11.62 13.95 13.37 0.442

Hyper-arousal 1.65 2.36 1.80 0.245

Avoidance 1.79 1.73 1.29 0.623

Intrusiveness 0.35 1.08 0.61 0.068

Total PTSD 3.79 5.18 3.70 0.276

Colorectal cancer

Male

(N ¼ 21)

Female

(N ¼ 37)

p

Anxiety 3.60 4.60 0.333

Hostility 4.05 3.03 0.577

Depression 10.71 14.78 0.158

Hyper-arousal 2.10 1.64 0.520

Avoidance 1.30 1.28 0.975

Intrusiveness 0.67 0.58 0.840

Total PTSD 4.05 3.50 0.729

*p-values are for appropriate t- and f -tests based on one-way analysis of variance.
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The mean number of current cancer-related
symptom was 0.8, with an actual range of 0–13.
Twenty-one percent of individuals reported one
symptom, with the most common being urinary
incontinence (12%). Approximately 8% of survi-
vors reported two symptoms, and nearly 10%
reported three or more.

Bivariate correlations

An examination of the inter-correlations among
the stress outcomes provided in Table 4 reveals
that there is substantial association among the

three dimensions of psychological distress. Anxiety
and depression were significantly correlated (r ¼
0:50) as were anxiety and hostility (r ¼ 0:55).
Depression and hostility were also significantly
correlated (r ¼ 0:41). Similarly, there was consid-
erable inter-correlation among PTSD symptom
sub-scales, with correlations ranging from 0.33 to
0.52. Further, there were moderate inter-correla-
tions among the general distress and PTSD
symptoms, ranging from 0.32 to 0.55. However,
these correlation coefficients can also be inter-
preted as reflecting substantial empirical indepen-
dence between the scales with the common
variance explained (the square of the correlation

Table 4. Inter-item Correlationsa

Mean

(S.D.)

Anxiety Hostility Depression Hyper-

arousal

Avoidance Intrusiveness

Temporal factorsb

Age (range 58–95) 72.2 (7.7) �0.19* �0.21** �0.01 �0.09 �0.12 �0.14

Age at diagnosis (range 39–87) 61.5 (9.2) �0.16* �0.10 �0.01 �0.03 �0.06 �0.13

Years since diagnosis (range 3–35) 11.8 (5.5) �0.01 �0.12 0.01 �0.07 �0.05 0.05

Non-cancer stressors

Recent life events (range 0–11) 2.3 (1.4) 0.35*** 0.26*** 0.14 0.18* 0.17* 0.10

Traumatic life events (range 0–7) 1.4 (1.2) 0.03 0.13 �0.01 0.07 0.05 �0.04

Functional limitations (range 0–33) 4.8 (5.2) 0.15 0.02 0.19* 0.13 0.01 0.02

Illness symptoms (range 0–22) 2.5 (2.3) 0.33*** 0.08 0.21* 0.23** 0.11 �0.06

Cancer stressors

Breast cancerc n/a 0.14 �0.03 0.07 0.12 0.03 0.16*

Colorectal cancerc n/a �0.10 0.06 0.02 �0.05 �0.07 �0.05

Prostate cancerc n/a �0.05 �0.03 �0.10 �0.08 0.04 �0.13

Number of treatment types

(range 0–4)

1.6 (0.7) �0.06 0.01 �0.04 0.11 0.06 0.04

Radiation (range 0–1) 0.2 (0.4) �0.11 �0.04 �0.11 �0.01 0.01 �0.07

Chemotherapy (range 0–1) 0.2 (0.4) 0.02 0.13 0.10 0.13 0.10 0.09

Cancer-related functional limitations

(range 0–33)

1.0 (3.2) 0.07 0.03 0.10 0.12 0.33*** 0.16*

Past cancer-related illness symptoms

(range 0–22)

1.5 (2.1) 0.17* 0.06 0.18* 0.25*** 0.28*** 0.18*

Current cancer-related illness

Symptoms (range 0–22)

0.8 (1.7) 0.14 0.15* 0.18* 0.27*** 0.29*** 0.17*

Distress outcomes

Anxiety (range 0–36) 4.9 (4.4) } 0.55*** 0.50*** 0.55*** 0.33*** 0.36***

Hostility (range 0–48) 3.0 (4.7) 0.55*** } 0.41*** 0.48*** 0.37*** 0.32***

Depression (range 0–80) 13.1 (9.2) 0.50*** 0.41*** } 0.45*** 0.50*** 0.36***

Hyper-arousal (range 0–20) 2.0 (2.5) 0.55*** 0.48*** 0.45*** } 0.49*** 0.33***

Avoidance (range 0–28) 1.6 (3.0) 0.33*** 0.37*** 0.50*** 0.49*** } 0.52***

Intrusiveness (range 0–20) 0.7 (1.8) 0.36*** 0.32*** 0.36*** 0.33*** 0.52*** }

aCoded as a dichotomy, yes (1) or no (0).
bRanges shown reflect potential range (minimum possible score–maximum possible score) *p �; 0:05, **p �; 0:01, ***p �; 0:001.
cCoded as dummy variables, presence (1) vs absence (0).
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coefficients) ranging from approximately 10–30%.
Conversely, this indicates that between 70 and
90% of the variance in these dimensions is unique.
This relative independence demonstrates the im-
portance of examining each as a separate outcome
in the regression analyses to identify different
patterns among the stressor predictors.

Regression analyses

To examine the relationships of the model
predictors in a multivariate context, a series of
ordinary least-squares regression equations, one
for each stress outcome, was estimated. Table 5(1)
displays the regression summary information for
anxiety, hostility and depression, and Table 5(2)
displays the regression results for the PTSD
symptom clusters.

With regard to anxiety, the best predictors were
current illness symptoms (not related to cancer)
(beta=0.284), recent life events (beta=0.292), and
number of treatment types (beta=�0.244). The
only other significant predictor was the re-
spondents’ age (beta=�0.162). Although not
significant, current cancer-related illness symp-
toms (beta=0.197) contributed to the explained
variance. Therefore, greater anxiety was predicted
by being younger and having more recent stressful
life events, non-cancer-related illness symptoms
and having had fewer types of treatment. Taken
together, the predictors explained nearly 28% of
the variance in survivors’ anxiety.

Focusing on the hostility outcome measure, age
was again a significant predictor, with older
survivors reporting lower levels of this distress
outcome (beta=�0.193). From among the non-
cancer stressors, recent life events was a significant
predictor (beta=0.235). More significant predic-
tors were obtained from among the cancer stressor
category. Having chemotherapy (beta=0.279),
past cancer related illness symptoms (beta=
�0.310), and current cancer-related symptoms
(beta=0.394) were significant predictors of
hostility. Thus, greater hostility was predicted by
being younger, having more stressful recent life
events, having chemotherapy, having fewer past
cancer-related illness symptoms, and having more
current cancer-related illness symptoms. The
model explained just over 20% of the variance in
survivors’ hostility.

Turning to the regression findings for depres-
sion, none of the temporal factors or non-cancer

stressors were found to be significantly associated.
However, three cancer-related stressors, number of
treatment types (beta=�0.250) having chemother-
apy (beta=0.240), and current cancer-related ill-
ness symptoms (beta=0.270), were statistically
significant. Hence, survivors who had fewer types
of treatment, had chemotherapy and more current
cancer-related symptoms were more depressed at
the time of the interview. Overall, the model
explained approximately 12% of the variance in
the depression. While the number of significant
predictors is important and the explanation
provided by the model is statistically significant,
its overall power is quite modest.

Since many researchers are interested in differ-
entiating survivors who are clinically depressed
from those with sub-clinical levels of depression,
we conducted a logistic regression of the depres-
sion outcome scored as a dichotomy representing
clinical and sub-clinical levels of depression (not
shown, available on request). Following Radloff
(1977) we used scores of 0–15 to represent sub-
clinical levels of depression, and scores 16 or
higher to represent clinical depression. Forty-six
survivors (25.6%) had CES-D scores in the clinical
range, a sufficient proportion to conduct logistic
regression. In the logistic regression, only one
predictor, symptoms not related to cancer, was
significant (B ¼ 0:261, SE=0.108), suggesting that
it is other health problems not associated with
cancer that differentiates those survivors with
clinical levels of depression from those with lower
levels of depression.

Table 5(2) provides the results from regression
analyses of the three PTSD symptom clusters.
Looking first at the hyper-arousal outcome, two
predictors were found to be significant, illness
symptoms not related to cancer (beta=0.246) and
illness symptoms related to cancer (beta=0.377).
Current hyper-arousal in survivors was predicted
by having more illness symptoms, both those
related and not related to cancer. Overall, the
predictors in this equation explained over 19% of
the total variance in hyper-arousal.

Turning next to the regression analysis of
avoidance, only cancer-related functional limita-
tions (beta=0.251) was a significant predictor.
Survivors with more functional difficulties attrib-
uted to cancer reported the higher levels of
avoidance. The total model explains nearly 17%
of the variance in avoidance. The model presented
for intrusiveness contained no significant predic-
tors. Taken as a whole, the model was not
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Table 5
(1) Multiple regression analysis, psychological distress symptoms

Anxiety Hostility Depression

b b p b b p b b p

Temporal factorsa

Age �0.092 �0.162 0.027 �0.117 �0.193 0.012 �0.013 �0.012 0.882
Years since diagnosis �0.018 �0.022 0.753 �0.078 �0.089 0.229 �0.014 �0.009 0.907

Non-cancer stressors
Recent life events 0.906 0.292 0.000 0.775 0.235 0.002 0.507 0.085 0.270
Traumatic life events 0.089 0.024 0.741 0.421 0.106 0.166 0.148 0.021 0.798
Functional limitations 0.065 0.077 0.346 0.069 0.077 0.373 0.255 0.156 0.085
Illness symptoms 0.545 0.284 0.000 0.264 0.129 0.122 0.515 0.139 0.113

Cancer stressors
Breast cancerb 1.348 0.152 0.091 �0.399 �0.042 0.653 1.271 0.074 0.453
Prostate cancerb 0.937 0.095 0.289 �0.418 �0.040 0.672 0.740 0.039 0.693
Number of treatment types �1.447 �0.244 0.037 �1.368 �0.217 �0.077 �2.868 �0.250 0.052

Radiation 0.317 0.031 0.729 0.474 0.44 0.642 0.695 0.035 0.721
Chemotherapy 1.724 0.159 0.136 3.204 0.279 0.014 5.008 0.240 0.043

Cancer-related functional limitations �0.180 �0.131 0.165 �0.192 �0.132 0.184 �0.205 �0.077 0.457
Past cancer-related illness symptoms �0.006 �0.003 0.981 �0.693 �0.310 0.008 �0.177 �0.043 0.722
Current cancer-related illness symptoms 0.502 0.197 0.108 1.066 0.394 0.002 1.326 0.270 0.046

Summary statisticsc

R 0.528 0.451 0.354
R2 0.279 0.204 0.126
p 0.000 0.000 0.051

(2) Multiple regression analysis, post-traumatic stress disorder symptoms

Hyper-arousal Avoidance Intrusiveness

b b p b b p b b p

Temporal factorsa

Age �0.015 �0.044 0.563 �0.034 �0.087 0.263 �0.027 �0.117 0.153
Years since diagnosis �0.040 �0.086 0.250 �0.008 �0.015 0.841 0.001 0.002 0.984

Non-cancer stressors
Recent life events 0.200 0.112 0.129 0.183 0.088 0.241 0.090 0.072 0.352
Traumatic life events 0.155 0.072 0.347 0.059 0.023 0.764 �0.011 �0.007 0.931
Functional limitations 0.036 0.073 0.397 0.029 0.052 0.553 0.027 0.079 0.388
Illness symptoms 0.271d 0.246 0.004 0.143 0.110 0.196 �0.112 �0.146 0.103

Cancer stressors
Breast cancerb 0.600 0.118 0.215 0.030 0.005 0.958 0.418 0.117 0.243
Prostate cancerb 0.213 0.038 0.691 0.964 0.145 0.132 �0.237 �0.060 0.551
Number of treatment types �0.244 �0.072 0.561 �0.183 �0.046 0.713 �0.272 �0.114 0.382
Radiation 0.122 0.021 0.826 �0.123 0.046 0.852 �0.047 �0.011 0.908
Chemotherapy 0.900 0.145 0.200 0.717 0.098 0.391 0.221 0.051 0.671
Cancer-related functional limitations �0.132 �0.168 0.094 0.231 0.251 0.014 0.029 0.053 0.614
Past cancer-related illness symptoms �0.059 �0.049 0.677 0.103 0.072 0.543 0.103 0.122 0.328
Current cancer-related illness symptoms 0.551 0.377 0.004 0.089 0.052 0.689 0.013 0.013 0.925

Summary statisticsc

R 0.439 0.411 0.308
R2 0.193 0.169 0.095
p 0.001 0.004 0.252

ab=Unstandardized regression coefficient (slope); b=Standardized regression coefficient (beta); p=conditional probability
coefficient based on t-test.
b ‘Breast cancer’ and ‘prostate cancer’ are dummy coded for cancer type 1 vs 0. The reference category is ‘colorectal cancer.’
cR=Correlation coefficient between the observed and predicted value of dependent variable; R2=goodness-of-fit measure, or the
proportion of variation in the dependent variable explained by the regression equation; p=conditional probability coefficient based
on f-test.
dCoefficients shown in bold are statistically significant at at least the p � 0:05 level.
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significant (p ¼ 0:252) and explained only 9.5% of
the total variance.

The analysis of PTSD has focused on the three
symptom clusters as defined in the DSM-IV, and
by other PTSD researchers. However, many
presentations of PTSD examine the total PTSD
score by arithmetically totaling the scores for the
three symptom clusters. We repeated our regres-
sion analysis with the PTSD total score (not shown
here, available on request). The equation including
all predictors was statistically significant and
explained 16.5% of the variance, however, no
single predictor was significant. Among the pre-
dictors, current symptoms attributed to cancer had
the largest effect (beta=0.205).

It was noted earlier in the descriptive findings
using the scoring suggested by Weathers et al.
(1991) to create a clinical criterion score that only
two individuals in the sample reached clinical
‘criterion’ for PTSD. As a result it was not possible
to utilize this clinical outcome score as a dichot-
omous outcome in the multivariate analysis as was
done with the clinical depression score.

DISCUSSION

Reflecting first on the descriptive findings, perhaps
the most powerful finding of this study is that
nearly one-fourth of the survivors had depression
scores that indicate clinical levels of depression.
Other research on cancer survivors (Grassi and
Rosti, 1996) indicates that about 13% exhibit
clinical levels of depression. The fact that this
sample was comprised entirely of older adults may
be one reason for the higher proportion of
clinically depressed survivors, given that depres-
sion scored are typically correlated with age. In
any event, clinicians working with older adults
need to be aware that older adult survivors are at
increased risk of depression.

However, it was somewhat surprising that this
research found no significant differences in the
distress outcomes by cancer type, race or gender.
This may reflect the fact that while the specific
stressors associated with diagnosis and treatment
may differ by cancer type, race and gender, the
survivorship experience years removed from these
stressors is more homogeneous. In fact, it is not
surprising that current levels distress are most
directly related to current illness symptoms, both
those related to and unrelated to cancer. The

similarities that we found across cancer type and
between race and gender sub-groups thus repre-
sent the overlay of a common experience among
survivors as they age and deal with the continuing
sequelae of cancer as well as other acute and
chronic conditions that accompany normal aging.
The similarity across types of cancer replicates the
findings of Zabora et al. (2001) who found similar
levels of depression, anxiety, and hostility, when
comparing colorectal, prostate, and breast cancer
patients. Ciaramella and Poli (2001) also did not
find differences in depression by cancer site.

The findings from the multivariate analysis can
be particularly instructive as they provide infor-
mation on the relative power of cancer-related
stressors on the different types of distress that
older adult long-term survivors report. The
strongest individual predictor of both depression
and PTSD-hyper-arousal is current cancer-related
illness symptoms. Individuals who continue to
experience sequelae of cancer are more likely
to be depressed and report hyper-arousal symp-
toms such as impaired concentration or sleep
disturbance. One potential positive by-product of
hyper-arousal may be more vigilant monitoring
of illness symptoms. Our qualitative data demon-
strate that long-term cancer survivors have
concerns about day-to-day symptoms that com-
monly increase with aging and may be related to
cancer. At what point this increased vigilance
becomes a sign of psychological distress or
pathology rather than heightened monitoring is
an issue for future research. Regardless, there is
probably little doubt that close monitoring of
symptoms is one of the legacies of cancer for many
survivors.

Since several of the distress outcomes are
correlated with cancer/treatment-related symp-
toms, it is likely that specific types of treatment
capable of creating these sequelae may also be
related to distress. In this sample those survivors
who had chemotherapy displayed higher levels of
two distress outcomes, depression and hostility.
Chemotherapy carries with it a series of noxious
short-term and potential long-term side-effects
that may endure years after the completion of
treatment. Moreover, those survivors whose dis-
ease required chemotherapy were more likely to
have had later stage or metastatic disease with
generally poorer initial prognosis. Any of these
factors may have been responsible for the observed
correlation between chemotherapy and some types
of distress.

G.T. DEIMLING ET AL.490

Copyright # 2002 John Wiley & Sons, Ltd. Psycho-Oncology 11: 479–494 (2002)



The multivariate analyses also make it apparent
that temporal factors such as age at onset of
cancer, and the number of years that have passed
since diagnosis are not key factors in psychological
distress. The passage of time appears to have
neither mitigated nor exacerbated the impact of
cancer in this sample of older adults. However,
increasing age does appear to have a ‘protective’
function when all of the other stressors are
controlled. It may be that as one gets older and
faces other losses and challenges, the centrality of
the cancer in one’s life becomes relatively less
important. At age 80, for example, concerns about
the likelihood of recurrence may represent less of a
threat than it does for a younger individual just
beginning retirement. Future analyses need to
examine life cycle issues that may be at the basis
for what appears to be a chronological age effect.

Perhaps less surprising is the finding that
stressors other than cancer, especially current life
events and health symptoms, also play a role in
respondents’ current levels of psychological dis-
tress. In later life other recent events, such as the
death of a spouse, family difficulties, or health
concerns from other conditions are likely to be
more central now to the individual, particularly
for longer-term survivors whose cancer is distant
and may not be causing current health problems.

The analysis presented here does not provide a
great deal of insight into how cancer translates
into symptoms of post-traumatic stress disorder,
other than hyper-arousal. Given the relatively low
levels of symptoms reported and the nature of the
quantitative methodology, these results are not
surprising. In fact Malt and Tjemsland (1999),
found that even among short-term survivors,
cancer-related variables did not predict PTSD
outcomes. However, this does not necessarily
mean that cancer survivors do not experience
some symptoms of extreme stress linked to more
general distress. Smith et al. (1999a,b) found that
survivors who met individual symptom criteria
had poorer physical and social functioning. And in
fact our correlational data show that even sub-
clinical levels of PTSD symptoms are associated
with measures of general psychological distress,
specifically depression, anxiety and hostility.
Furthermore, even in the absence of criterion level
PTSD, the types of symptoms reported by
survivors do have special relevance for cancer.
Avoidance of situations that remind the survivor
of their stressful experience may be significant if it
keeps an individual away from needed medical

care or diagnostic tests. Anxiety from intrusive
memories brought out by sights or smells asso-
ciated with treatment may add to the anxieties of
normal medical care. Our preliminary review of
the limited qualitative data available in this
research finds reports of feelings by survivors that
suggest greater PTSD symptomology than indi-
cated by the quantitative scales. We are now
examining those data and comparing them to our
quantitative findings for future publication.

Another interesting finding is the consistent
negative correlation coefficient between the num-
ber of treatment types and psychological distress.
If the number of treatment types (hence variety of
treatment) is a surrogate measure for the potential
stress of treatment, a positive coefficient would be
expected. The analysis presented here replicates
our pilot study findings with a different sample (see
Deimling et al., 1997). The finding from both
samples suggests that the greater diversity of
treatment appears to ‘protect’ survivors from
stress rather than ‘cause’ greater distress. One
possible explanation is that individuals who
received the most varied and extensive treatment
may feel shielded from recurrence. In contrast,
those who received fewer types of treatment, such
as surgery only, may harbor long-term concerns
that cancer is ‘lurking somewhere’ to recur at a
later time. Survivors in this research who had more
than one type of treatment typically had either or
both radiation and chemotherapy in addition to
surgery. These older adults, having completed one
or more combined therapies, may feel better
protected from recurrence. While one might
assume that fears of recurrence decrease for long-
term survivors, our data (not shown here) suggest
that these fears do not abate over time.

With regard to the relationship between general
psychological distress and PTSD symptoms, the
analysis suggests that there is considerable empiri-
cal correlation. With correlation coefficients ran-
ging from 0.32 to 0.55, there is a great deal of
common variance. The greatest conceptual over-
lap, which is empirically supported, is between
anxiety and both avoidance and hyper-arousal.
Individuals who are anxious may be more likely to
avoid others and their anxiety may also be
expressed as hyper-arousal. However, in spite of
the considerable overlap, the amount of common
variance (as determined by r2) is typically less than
30%, leaving over 70% unique variation. This
suggests that PTSD measures do tap somewhat
unique aspects of the long-term distress of cancer
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survivorship. The regression findings also suggest
that many of the same factors that predict general
levels of psychological distress also typically
predict PTSD symptoms.

Reflecting on the validity of the overall model, it
has modest ‘goodness of fit’ in terms of the number
of significant predictors identified (3–5) for anxi-
ety, hostility and PTSD-hyper-arousal. In spite of
the fact that most of the equations are statistically
significant, evaluating the fit in terms of explained
variance (520% typically) suggests that the most
important predictors of these outcomes remain to
be identified. The model also has relatively poor fit
in explaining depression and PTSD-intrusiveness,
and the logistic regression was not successful in
differentiating clinically depressed individuals
from those with lower levels of depression.
However, given the variety and range of predictors
considered, the model does provides useful in-
formation on the ‘net’ effect of specific cancer
related stressors, when the effects of other tempor-
al and non-cancer stressors are controlled. These
net effects are useful in separating the role that
cancer plays in the context of other factors that
impact mental health in later life.

Caution is required in reviewing and interpret-
ing our findings. As noted earlier, levels of distress
in this sample, with the exception of depression,
were generally low. This is especially the case for
PTSD symptoms, with only two individuals
reached the clinical criterion. One explanation
may be that individuals with higher levels of
distress opted not to participate in the study. For
example, individuals who continue to experience
the PTSD symptom of avoidance may be likely to
decline participation. While our refusal rate was
typical of most survey studies, it probably results
in findings that are conservative in terms of the
levels of distress among older adult survivors. As
such, the descriptive findings for this or any
volunteer sample probably underestimate the
levels of distress in a population of survivors.
However, there was considerable individual varia-
tion in this sample, and in terms of depression a
substantial portion of the sample did demonstrate
clinical levels of distress. Multivariate analyses of
relationships among variables are designed to be
robust in explaining the variation that exists within
a sample. With conservative tests of significance,
the observed relationships found in this sample
probably do represent the nature of the relation-
ships among these variables in the larger popula-
tion of older adult survivors.

Taken together these findings suggest that
physicians working with long-term survivors need
to be alert for signs of depression so that
appropriate referrals to mental health professionals
can be made. Physician need to be aware that those
individuals who continue to experience illness
symptoms and functional impairment related to
cancer are at greater risk of psychological distress.
It is also important to note that psychological
distress among older adult long-term survivors is
also a product of other health stressors such as
illness symptoms reflecting co-morbidities. Given
the continuing nature of these health-related
stressors, the needs of long-term survivors should
be recognized and considered as interventions are
developed. These data suggest that there are long-
term survivors who could benefit from continued
psycho-social intervention at either the group or
individual level to help them cope with depression
or the sub-clinical levels of PTSD symptoms.

Finally, this research ends on a note of optimism
about the legacy of cancer survivorship. Many, if
not most, of the respondents in our study
demonstrate relatively low levels of distress after
experiencing a serious life-threatening illness. In
general, older adult survivors in this research
demonstrate a positive long-term adjustment to
the stresses of cancer and its treatment. As Brennan
(2001) points out, ‘cancer brings on changes that
are not always for the worse . . . and may precipitate
healthy personal growth’, (p. 1). While our data
cannot address this issue directly, it is possible that
these survivors’ adjustments to cancer may have
become an important resource with which to
respond to other illnesses and later life stressors.
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