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                   There were approximately 10.8 million cancer survivors in the 
United States as of January 2004, including 6.8 million who had 
survived more than 5 years since diagnosis ( 1 ). The size of the 
survivor population has increased each year since 1975 ( 1 ) and 
can be expected to continue on an upward trend because of 
improvements in early detection and treatment as well as expand-
ing numbers of incident cases of cancer associated with aging of 
the population. 

 A number of studies ( 2  –  4 ) have shown that long-term cancer 
survivors have fairly high levels of functioning on generic measures 
of health-related quality of life. However, a large literature indi-
cates that the experiences of cancer diagnosis, treatment, and sur-
vival can engender lingering problems and concerns across 
physical, psychological, social, and spiritual domains. Examples of 
disruptions reported for adult cancer survivors include fatigue 
( 5 , 6 ), body image concerns ( 7 , 8 ), sexual health and functioning 
concerns ( 7 , 9 , 10 ), fear of recurrence ( 11 , 12 ), stress syndromes 
( 12  –  14 ), and fi nancial issues ( 7 , 15 ), as well as distress, anxiety, and 
depression ( 8 , 14 , 16 , 17 ). The experience of long-term survivorship 
can include positive life changes as well, such as personal growth 

( 18 , 19 ), an increased sense of meaning or purpose ( 12 , 20 , 21 ), and 
positive effects on relationships ( 10 ). Impacts are further docu-
mented in several recent reviews of the quality of life of 
cancer survivors ( 22  –  26 ). 

 Many concerns of long-term survivors are distinctive of or 
unique to the long-term cancer survivor experience and are not 
necessarily captured by generic instruments that assess health- 
related quality of life. This circumstance creates a need for tools 
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   Background   Instruments are needed to measure the influence of cancer on quality of life in the expanding population 
of long-term cancer survivors. We conducted refinement and psychometric evaluation of the Impact of 
Cancer (IOC) scale by use of data from a large sample of long-term breast cancer survivors and developed 
an instrument, the Impact of Cancer version 2 (IOCv2), to measure quality of life outcomes.  

   Methods   Questionnaires including 81 potential IOC scale items, the Center for Epidemiologic Studies-Depression 
(CES-D) scale, and the Breast Cancer Prevention Trial (BCPT) symptom scales, as well as demographic, 
treatment, and medical information, were completed by 1188 disease-free breast cancer survivors 5 – 10 
years after diagnosis. We used exploratory factor analysis to identify scales and assessed reproducibility 
by split-sample cross-validation. Higher-order scales were extracted and all scales were evaluated for 
internal consistency and construct and concurrent validity.  

   Results   The analysis yielded a factor structure relating IOC items to psychosocial impact domains that exhibited 
high factor loadings (factor – item correlations of 0.59 – 0.94), high internal consistency (Cronbach ’ s  �  statis-
tics of 0.76 – 0.89), and a total congruence of 0.98 across the split samples. The Impact of Cancer version 2 
(IOCv2) scales consist of a Positive Impact Summary scale with four subscales (Altruism and Empathy, 
Health Awareness, Meaning of Cancer, and Positive Self-Evaluation), a Negative Impact Summary scale 
with four subscales (Appearance Concerns, Body Change Concerns, Life Interferences, and Worry), and 
subscales for Employment and Relationship Concerns. Patterns of association between IOCv2 scale scores 
and CES-D and BCPT scores indicated good concurrent validity. Patterns of associations between IOCv2 
scale scores and demographic, medical, and treatment characteristics indicated good construct validity.  

   Conclusion   The IOCv2 scales provide a validated tool for measuring the impact of cancer on quality of life in long-
term cancer survivors.  

    J Natl Cancer Inst 2008;100: 1530  –  1541   



jnci.oxfordjournals.org   JNCI | Articles 1531

that specifi cally measure this multidimensional impact. Such in -
struments are needed to support the national research effort into 
the late effects of cancer and to develop and deliver effective inter-
ventions and supportive care to improve outcomes. 

 Several instruments have been developed to assess the concerns 
of long-term cancer survivors specifi cally. Some of these instru-
ments are broad-based scales measuring health-related quality of 
life that have been applied to long-term survivorship. An early 
instrument that assesses health-related quality of life with this 
broad view is the Quality of Life-Cancer Survivors (QOL-CS) 
scale ( 27 ). The QOL-CS scale was conceptualized as measuring 
quality of life in the following four domains: Physical Well-Being, 
Psychological Well-Being, Social Well-Being, and Spiritual Well-
Being. This instrument was adapted from other health-related 
quality of life instruments and is composed predominantly of 
generic items. The few cancer-specifi c items address distress asso-
ciated with diagnosis and treatment and fear of recurrence and are 
not formulated as separate scales. Another instrument, the Long-
Term Quality of Life scale ( 28 ), measures four broad domains, 
Somatic Concerns, Spiritual/Philosophical View of Life, Fitness, 
and Social Support, which are not necessarily distinct from generic 
health-related quality of life concepts or specifi cally attributable to 
the cancer experience. This instrument is designed for female 
cancer survivors only. The Quality of Life in Adult Cancer 
Survivors (QLACS) scale ( 29 , 30 ) is a more recent instrument that 
takes a deliberately broad view of quality of life domains that are 
relevant to long-term cancer survivors. The instrument consists of 
fi ve cancer-specifi c domains (Financial Problems, Benefi ts, 
Distress-Family, Appearance, and Distress-Recurrence) and seven 
generic domains (Negative Feelings, Positive Feelings, Cognitive 
Problems, Pain, Sexual Interest, Energy and Fatigue, Sexual 
Function, and Social Avoidance). Narrow construct- specifi c 
instruments for cancer survivors have also been developed. For 
example, there are several scales measuring fear of cancer recur-
rence, as reviewed previously ( 31 , 32 ). The Assessment of Survivor 
Concerns, a fi ve-item questionnaire ( 32 ), is an example of such a 
scale. Construct-specifi c scales are generally designed to serve as 
adjuncts to, or modules in, other health-related quality of life 
measures. 

 In contrast to both the more broadly focused instruments to 
assess health-related quality of life and the narrow construct-
specifi c measures, the Impact of Cancer (IOC) scale ( 33 , 34 ) was 
developed specifi cally to measure unique and multidimensional 
aspects of long-term cancer survivorship that are not measured by 
existing tools. This instrument focuses almost exclusively on 
problems, issues, and changes that long-term survivors ascribe to 
their cancer experience. The development of content and initial 
scaling (ie, identifi cation and formation of multi-item scales to mea-
sure psychosocial domains), of the IOC have been described previ-
ously ( 33 ). The item-generation process used several strategies to 
capture a broad range of long-term cancer survivor experiences. 
The process began with semistructured qualitative interviews with 
47 long-term survivors of one of four cancers (breast, colorectal, 
prostate, or lymphatic cancers) representing four age groups (18 –
 30, 31 – 45, 46 – 65, or  ≥ 66 years). The survivors were asked to 
describe how cancer had affected them in physical, psychological, 
social, and spiritual areas of life. The concerns expressed in the 

interviews were extracted and coded, with the goal of representing 
the breadth of experiences, regardless of frequency. These codes 
were used to develop a pool of 325 potential items. This pool was 
examined for redundancy, comprehensibility, and coverage of 
long-term cancer survivor issues by an expert panel and by two 
focus groups of long-term cancer survivors. A resultant pool of 125 
items was then pilot tested in face-to-face interviews with 13 long-
term cancer survivors. Ultimately, 81 potential scale items refl ect-
ing a broad range of survivor concerns were selected. 

 To conduct an initial scaling the 81-item questionnaire was 
administered to 193 long-term survivors of breast, prostate, col-
orectal, or lymphatic cancers. The small size of this group required 
an analytic strategy of conducting factor analysis by use of a priori 
domains. These analyses resulted in the identifi cation of 10 sub-
scales — Health Awareness, Body Changes, Positive Self-Evaluation, 
Negative Self-Evaluation, Positive Outlook, Negative Outlook, 
Life Interferences, Value of Relationships, Meaning of Cancer, and 
Health Worry — that were measured by 41 items ( 33 ). Development 
of scales for employment and relationship items could not be con-
ducted because of the small number of respondents to whom these 
items applied. 

 When the IOC was developed, it was recognized that the initial 
scaling was part of a continuing process of instrument develop-
ment. In particular, further evaluation and refi nement of the scale 
in larger groups of long-term cancer survivors was needed. This 
article describes the refi nement, reformulation, and validation of 
the IOC scale by use of responses from a group of 1188 disease-
free long-term survivors of breast cancer. To ensure that the fi nal 
scale would cover a comprehensive set of survivor concerns, we 
used the full 81-item pool as the basis for de novo scaling. Through 

  CONTEXT AND CAVEATS 

  Prior knowledge 

 Cancer diagnosis, treatment, and survival can engender lingering 
quality of life concerns.  

  Study design 

 Data from 1188 breast cancer survivors 5 – 10 years after diagnosis 
were used to develop and validate a questionnaire, the Impact of 
Cancer version 2 (IOCv2).  

  Contribution 

 Patterns of association between IOCv2 scale scores and demo-
graphic, medical, and treatment characteristics of the breast cancer 
survivors indicated good construct validity.  

  Implications 

 The IOCv2 is a validated tool for measuring the impact of cancer on 
the quality of life of long-term cancer survivors.  

  Limitations 

 Only data from breast cancer survivors were used and so IOCv2 
has not been validated for survivors of other types of cancer. Most 
of the 1188 breast cancer survivors were white and none were 
more than 10 years away from their breast cancer diagnosis and so 
the data may not be fully representative of the population of all 
breast cancer survivors. 

 From the Editors   
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a process of factor analysis, cross-validation, and psychometric 
evaluation, we developed a revised instrument, the IOC version 2 
(IOCv2). This instrument is designed to measure impacts of can-
cer in long-term survivors that are not captured by other instru-
ments and to be suitable for widespread use in investigations of the 
well-being of this burgeoning population. 

  Subjects and Methods 
  Participants 

 The participants were members of the Life After Cancer 
Epidemiology (LACE) study, a prospective cohort study of survi-
vors of early-stage breast cancer that has been described previously 
( 35 ). Briefly, the cohort consists of women diagnosed with invasive 
breast cancer from January 1, 1997, through December 31, 2000, 
who were recruited primarily from the Kaiser Permanente 
Northern California Cancer Registry and the Utah Cancer 
Registry. Women were eligible if they were diagnosed from age 18 
through 79 years with a first primary breast cancer (stage 1  ≥  1 cm, 
2, or 2A) within 39 months before enrollment, had no history of 
other cancers within 5 years of enrollment, had completed cancer 
treatment (except for adjuvant hormonal therapy), and were recur-
rence free at enrollment. Between January 1, 2000, and April 30, 
2002, 5656 women who appeared to meet the LACE eligibility 
criteria were sent recruitment packets. Of these 5656 women, 2614 
(46%) agreed to participate and completed baseline question-
naires. Previous analyses that were based on registry data indicated 
that women who were approached within 15 months of diagnosis 
were more likely to respond than those who were approached later 
after diagnosis and that women younger than 50 years were less 
likely to respond than women who were aged 50 years or older; no 
statistically significant differences were found between respon-
dents and nonrespondents with regard to severity of cancer (stage 
and number of positive lymph nodes) or treatment (chemotherapy 
and type of surgery) ( 35 ). Subsequent medical record review 
resulted in 334 exclusions. The remaining 2280 women consti-
tuted the LACE cohort. 

 The LACE participants were resurveyed 5 – 8 years after diag-
nosis and were mailed the 81-item IOC questionnaire after receipt 
of the resurvey in two waves: in April 2006 and in September 2006. 
Nonrespondents to the fi rst mailing were sent a second mailing 
in August 2006 or January 2007 to the fi rst and second waves, 
respectively. 

 The LACE study was approved by the institutional review 
boards of Kaiser Permanente Medical Program, the University of 
Utah, and the University of California, San Diego. Written infor-
med consent was obtained from each participant.  

  Measures 

 The 81-item IOC questionnaire is described in detail elsewhere 
( 33 ). Briefly, all items are scored on a five-point scale through 
which respondents indicate their level of agreement (strongly dis-
agree, disagree, neutral, agree, or strongly agree). The instrument 
consists of 70 items that are designed to be applicable to all long-
term cancer survivors, three items that are designed to be appli-
cable specifically to respondents who are currently employed, four 
relationship items that are designed to be applicable to respon-

dents who do not currently have a partner, and four items that are 
designed to be applicable to respondents who have a partner. 

 In addition to the IOC questionnaire, the materials mailed at 
the time of resurvey included the Center for Epidemiologic 
Studies-Depression (CES-D) scale, a widely used and well-
validated 20-item instrument for assessing depressive symptoms 
( 36 ), and Breast Cancer Prevention Trial (BCPT) Symptom 
Checklist, a scaled, 18-item instrument designed to assess physical 
effects of medical interventions to prevent and treat breast cancer 
with validated subscales ( 37 , 38 ). 

 We used responses from the baseline survey (administered 
2000 – 2002) to ascertain age, race or ethnicity, education level, age 
at diagnosis, type of surgery (breast conserving vs mastectomy), 
and receipt of chemotherapy. We used responses from the resur-
vey to ascertain income, current menopausal status, use of adjuvant 
hormonal therapy (current and past tamoxifen use and current and 
past aromatase inhibitor use), current use of antidepressants, diag-
nosis of 30 comorbid medical conditions, and self-assessed general 
health status (a single item in which respondents rated their health 
on a fi ve-point scale from excellent to poor). Body mass index was 
computed from self-reported height and weight at resurvey. 
Responses to the question “Are you currently married, living 
together as married, or in a signifi cant relationship?” on the IOC 
questionnaire were used to ascertain partnered vs nonpartnered 
status. Responses to the question “Were you employed and earn-
ing income at some time during the last 12 months?” on the IOC 
questionnaire were used to ascertain employment status. 
Recurrences and new primary cancers were ascertained by mailed 
semiannual health status update questionnaires that asked partici-
pants to report any events occurring in the preceding 6 months.  

  Statistical Analysis 

 The goal of scale revision was to identify a comprehensive, repro-
ducible, and valid set of scales measuring concerns relevant to 
long-term cancer survivorship, with each scale composed of a set 
of internally consistent items. To achieve this end, our strategy was 
1) to extract scales that were based on the IOC questionnaire items 
by use of exploratory factor analysis ( 39 , 40 ); 2) to perform split-
sample cross-validation to assess reproducibility of the scales 
across subsamples ( 40 ); and 3) to conduct psychometric evaluation 
to assess the construct and concurrent validity of the proposed 
scales ( 41 ). 

 Exploratory factor analyses were conducted by use of the 
FACTOR procedure in SAS version 9.1 software (SAS Institute, 
Inc., Cary, NC). To decrease the dependence of our fi ndings on 
any particular factor analytic technique, we used three methods of 
factor extraction (principal components, maximum likelihood, and 
unweighted least squares) and two methods for selecting the num-
ber of factors [the Kaiser – Guttman criterion of retaining factors 
with eigenvalues greater than 1 ( 42 , 43 ) and Cattell scree plot tech-
nique ( 44 )] and retained only those items that had factor loadings of 
greater than 0.50 by all approaches and loaded on factors with a 
clear interpretation. After factor extraction, we conducted factor 
rotation, an algorithmic procedure that achieves simplifi ed factor 
structure by optimizing the grouping of items with common char-
acteristics onto common factors. Because factors were expected to 
be correlated, we used the oblique promax rotation procedure ( 45 ). 
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 The reproducibility of factor structure across subsamples was 
assessed by use of the targeted rotation method of McCrae et al. 
( 46 ). This method tests the hypothesis that the factor structure 
represented in the fi rst sample is replicated in the second sample 
by extracting the hypothesized number of factors from the second 
sample, performing a targeted rotation to align the axes in the 
second factor structure with the axes in the fi rst factor structure 
(the target), and calculating coeffi cients of congruence that quan-
tify the fi t between the two factor structures. Congruence coeffi -
cients compare two sets of factor loadings (item – factor correlations) 
in terms of both the pattern and magnitude of the loadings and can 
range from +1 (perfect agreement) to  � 1 (perfect inverse agree-
ment). The observed congruences are compared with critical val-
ues generated by use of Monte Carlo techniques to determine the 
statistical signifi cance of the fi t. We defi ned a statistically signifi -
cant congruence as a congruence higher than 95% of congruences 
obtained by rotating the second factor structure to align with axes 
in randomly generated target factor structures. For this analysis, 
we used the SAS Interactive Matrix Language program provided as 
an appendix in McCrae et al. ( 46 ). 

 Psychometric evaluation included computation of Cronbach’s 
coeffi cient  �  statistic for each scale as a measure of internal consis-
tency reliability ( 47 ). Scales are generally considered reliable if the 
 �  statistic exceeds 0.70 ( 48 ). We also computed the coeffi cient 
delta ( � ) statistic, an index of the ability of a scale to discriminate 
among individuals ( 49 ). The  �  statistic can range from 0, corre-
sponding to all respondents giving the same response, to 1, corre-
sponding to a maximally discriminating scale in which responses 
are uniformly distributed across the range of possible values 
( 49 , 50 ). 

 The validity of the scales was evaluated by use of several strate-
gies. Face validity was evaluated by examining item content. 
Construct validity, including convergent and discriminant valid-
ity, was evaluated by examining the Pearson product – moment 
correlation coeffi cients ( r ) among the scale scores and patterns of 
relationships between the scale scores and the sociodemographic, 
medical, and treatment characteristics of the sample cross- 
sectionally. For the latter, scale scores were examined for differ-
ences, or lack thereof, across age, years since diagnosis, partnered 
status, breast-conserving surgery vs mastectomy, chemotherapy 
status, general health status, number of comorbidities, body mass 
index, adjuvant hormonal therapy use, and current antidepressant 
use for depression or anxiety. These analyses used correlation 
coeffi cients for continuous variables and analysis of variance for 
categorical variables. Concurrent validity was evaluated by form-
ing a priori hypotheses about patterns of association and correlat-
ing the scale scores with the CES-D scores and the BCPT 
symptom scale total and subscale scores. When evaluating the 
quantitative signifi cance of correlations, we considered an | r | of 
less than 0.30 to indicate a negligible association, | r | between 
0.30 and 0.45 to indicate a moderate association, | r | between 0.45 
and 0.60 to indicate a substantial association, and | r | greater than 
0.60 to indicate a strong association ( 51 ). In the validity analyses, 
we used a  P  value of less than .005 as the critical value for statisti-
cal signifi cance to account for the large sample size and multiple 
comparisons. All  P  values and tests of statistical signifi cance were 
two-sided. 

 We computed scores for both higher-order scales and subscales 
as the mean of nonmissing items that composed the scale. Scores 
were considered missing if more than 50% of items were missing.   

  Results 
  Subject Characteristics 

 The IOC questionnaire was returned by 1286 of the 1805 women 
who were mailed the questionnaire for a response rate of 71%. 
Comparisons of respondents to nonrespondents with regard to 
the characteristics that are listed in  Table 1  showed that respon-
dents were on average 3.0 years older than nonrespondents at 
diagnosis (58.6 vs 55.6 years of age,  P  < .001 by  t  test) and enroll-
ment (60.5 vs 57.5 years of age,  P  < .001 by the  t  test), were more 
likely to be white than nonrespondents (83% vs 75%,  P  < .001 by 
the chi-square test), and had higher education levels than nonre-
spondents ( P  = .01 by the chi-square test). Of the 1286 respon-
dents, we excluded 88 women who were subsequently discovered 
to have had recurrent or new primary disease at the time of sur-
vey administration and 10 women for whom these data were 
missing because we chose to focus on a sample of disease-free 
survivors. These exclusions resulted in a sample of 1188 women 
for the analysis.     

 Characteristics of the 1188 respondents are presented in  Table 
1 . The age at administration of the IOC questionnaire ranged 
from 34 to 89 years, with a mean of 66 years. Time since diagnosis 
ranged from 5.3 to 9.9 years. Most of the 1188 respondents were 
white (83%, n = 985) and were educated beyond high school (76%, 
n = 894). A range of income levels was represented in the sample, 
and 68% (n = 799) were partnered. 

 About equal numbers of women had received breast-conserving 
surgery or mastectomy, and most (57%, n = 669) of the 1188 
women had received chemotherapy. Most reported either current 
(29%, n = 340) or past (50%, n = 594) use of adjuvant hormonal 
therapy. Slightly more than half (55%, n = 645) reported excellent 
or very good general health. About equal numbers reported zero 
(23%, n = 270), one (25%, n = 289), or two (22%, n = 259) comor-
bid conditions, and 354 (30%) reported three or more conditions. 
About one-third (34%, n = 393) were overweight and one-quarter 
(25%, n = 290) were obese on the basis of body mass index classifi -
cation. Most women (92%, n = 1090) were postmenopausal at the 
time the IOC questionnaire was administered. One hundred forty-
four (13%) had CES-D scores of 16 or greater, the standardized cut 
point for elevated clinical depressive symptoms ( 36 ); 169 women 
(14%) were taking antidepressants for depression or anxiety.  

  Construction of IOCv2 Scales 

 Exploratory factor analysis with split-sample cross-validation was 
applied to the 70 IOC items that were designed to be applicable to 
all long-term cancer survivors. The remaining 11 items, whose 
applicability is determined by employment and relationship status, 
were scaled separately (see below). 

 We randomly split the group of 1188 women into two sub-
groups, each of 594 women. We conducted exploratory factor 
analysis on subgroup 1 by using multiple approaches as described 
above and retaining only those items that had factor loading values 
of more than 0.50 by all approaches and that were associated with 
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factors with a clear interpretation. This procedure resulted in the 
identifi cation of eight factors involving 42 items. The other 28 
items were set aside. 

 We evaluated the reproducibility of this factor structure in 
subgroup 2 by use of targeted rotation as described above. The 
eight-factor, 42-item structure was used to initiate the analysis, 
which we used in an iterative manner, identifying items with non –
 statistically signifi cant congruences, dropping these items, and 
then rerunning the analysis until all congruences were statistically 
signifi cant and exceeded 0.90. Four items were removed in this 
manner. We then recombined the subgroups, factored the com-
bined data, and inspected the factor structure. One additional item 
was dropped because of low factor loading in the total group, 
resulting in eight subscales that involved 37 of the original 70 
items. Targeted rotation comparing the factor structures of sub-
groups 1 and 2 for these 37 items yielded item congruences rang-
ing from 0.95 to 1.00, factor congruences ranging from 0.94 to 
0.99, and a total congruence of 0.98. All congruences were higher 
than those obtained in 99% of rotations to randomly generated 
target factor structures, indicating a statistically signifi cant fi t (data 
not shown). 

 These analyses resulted in the formation of eight subscales 
involving 37 items, as presented in  Table 2 . The subscales are 
Altruism and Empathy, Health Awareness, Meaning of Cancer, 
Positive Self-Evaluation, Appearance Concerns, Body Change 
Concerns, Life Interferences, and Worry. One item (“Having 
had cancer has made me feel old”) had factor loading values of 
approximately 0.60 on both Body Change Concerns and Life 
Interferences. We chose to associate this item with Body Change 

 Table 1  .    Demographic, treatment, and medical characteristics of 
1188 disease-free breast cancer survivors *   

  Characteristics Value Source  

  Age at diagnosis, mean ± SD 
  (range), y

58.8 ± 10.1 (25 – 80) B 

 Age group, No. (%)   
     <50 y 245 (21)  
     50 – 60 y 380 (32)  
     60 – 70 y 377 (32)  
      ≥ 70 y 186 (16)  
 Age at IOC administration, 
  mean ± SD (range), y

66.3 ± 10.1 (34 – 89) R 

 Age group, No. (%)   
     <50 y 63 (5)  
     50 – 60 y 308 (26)  
     60 – 70 y 360 (30)  
      ≥ 70 y 457 (39)  
 Years since diagnosis, mean ± 
  SD (range)

7.4 ± 0.9 (5.3 – 9.9) R 

 Marital status, No. (%)  R 
     Partnered 799 (68)  
     Not partnered 384 (32)  
 Race, No. (%)  B 
     White 985 (83)  
     Asian (includes Filipina) 60 (5)  
     Hispanic 58 (5)  
     Black 36 (3)  
     Other or more than one race 46 (4)  
 Education, No. (%)  B 
     High school graduate or less 290 (24)  
     Some college or technical school 423 (36)  
     College graduate or more 471 (40)  
 Employment status, No. (%)  R 
     Employed during last 12 months 412 (35)  
     Not employed 763 (65)  
 Income, No. (%)  R 
     <$20   000 113 (10)  
     $20   000 – 40   000 269 (24)  
     $40   000 – 60   000 230 (21)  
     $60   000 – 80   000 176 (16)  
     >$80   000 310 (28)  
 Surgery type, No. (%)  B 
     Conserving 623 (52)  
     Mastectomy 564 (48)  
 Ever had chemotherapy, No. (%)  B 
     Yes 669 (57)  
     No 510 (43)  
 Tamoxifen or aromatase inhibitor 
  use, No. (%)

 R 

     Never 247 (21)  
     Current 340 (29)  
     Past 594 (50)  
 Taking antidepressants for 
  depression or anxiety, No. (%)

 R 

     Yes 169 (14)  
     No 1019 (86)  
 Menopausal status, No. (%)  R 
     Postmenopausal 1090 (92)  
     Premenopausal 42 (4)  
     Indeterminate 49 (4)  

  Characteristics Value Source  

 General health, No. (%)  R 
     Excellent 163 (14)  
     Very good 482 (41)  
     Good 406 (35)  
     Fair 109 (9)  
     Poor 14 (1)  
 Number of comorbidities,  †   No. 
  of patients (%)

 R 

     0 270 (23)  
     1 289 (25)  
     2 259 (22)  
      ≥ 3 354 (30)  
 Body mass index, mean ± SD 
  (range), kg/m 2 

27.1 ± 5.4 (16.6 – 50.2) R 

 Body mass index, No. (%)   
     <25 kg/m 2 483 (41)  
     25 – 30 kg/m 2 393 (34)  
      ≥ 30 kg/m 2 290 (25)  
 CES-D score, mean ± SD (range) 7.7 ± 7.7 (0 – 50) R 
 CES-D score, No. (%)   
     <16 961 (87)  
      ≥ 16 144 (13)   

  * IOC = Impact of Cancer; CES-D = Center for Epidemiologic 
Studies-Depression scale; B = baseline; R = resurvey. Some sums do not 
add up to the total number of subjects because of missing values.  

   †    The maximum possible number of comorbidities was 30; the maximum 
observed number of comorbidities was 20.   

Table 1. Continued

(Table continues)
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 Table 2  .    Impact of Cancer version 2 scales with item content and factor analysis results *   

  Scales

Factor 

loadings Eigenvalue

% of variance 

explained  

  Positive impact domains    
     Altruism and Empathy  1.0 4.2 
         1. Having had cancer has made me more willing to help others 0.86   
         2. Because I had cancer I am more understanding of what other people feel 0.80   
         3. I feel a special bond with people with cancer 0.77   
         4. I feel I should give something back to others 0.76   
     Health Awareness  1.4 5.8 
         5. Having had cancer has made me more concerned about my health 0.87   
         6. I do not take my body for granted since I had cancer 0.78   
         7. I am more aware of physical problems or changes 0.75   
         8. Having had cancer has made me take better care of myself 0.70   
     Meaning of Cancer  1.8 7.4 
         9. Because of cancer I have more confidence in myself 0.90   
         10. Having had cancer has given me direction in life 0.86   
         11. Because of cancer I have become better about expressing what I want 0.85   
         12. Because of having had cancer I feel that I have more control of my life 0.72   
         13. Having had cancer turned into a reason to make changes in my life 0.65   
     Positive Self-Evaluation  1.0 4.1 
         14. I feel a sense of pride or accomplishment from surviving cancer 0.91   
         15. I consider myself to be a cancer survivor 0.80   
         16. I learned something about myself because of having had cancer 0.71   
         17. I feel that I am a role model 0.67   
 Negative impact domains    
     Appearance Concerns  0.9 3.9 
         18. I feel disfigured 0.86   
         19. I sometimes wear clothing to cover parts of my body 0.82   
         20. I worry about how my body looks 0.69   
     Body Change Concerns  0.9 3.7 
         21. I am bothered that my body cannot do what it could before 0.94   
         22. I am concerned that my energy has not returned 0.91   
         23. Having had cancer has made me feel old 0.59   
     Life Interferences  6.9 29.2 
         24. Uncertainty about my future affects my decisions to make plans 0.79   
         25. Having had cancer has made me feel alone 0.78   
         26. Having had cancer keeps me from doing activities I enjoy 0.77   
         27. I feel like cancer runs my life 0.74   
         28. Having had cancer has made me feel that some people do not understand me 0.74   
         29. I feel guilty today for not having been available to my family 0.64   
         30. Ongoing symptoms interfere with my life 0.58   
     Worry  9.9 41.8 
         31. Having had cancer makes me feel uncertain about my health 0.88   
         32. I worry about the future 0.82   
         33. Having had cancer makes me feel unsure about the future 0.81   
         34. I worry about cancer coming back 0.81   
         35. New symptoms make me worry about cancer coming back 0.77   
         36. I worry about my health 0.76   
            37. I feel like time in my life is running out 0.59   
 Employment or relationship impacts    
     Employment Concerns  1.0 3.8 
         1. I worry about being forced to retire or quit before ready 0.93   
         2. I am concerned about not being able to work if I am ill again 0.77   
         3. Concerns about health insurance keep me in my current job 0.67   
     Relationship Concerns (Not Partnered)  0.6 2.5 
         1. I wonder how to tell a potential partner that I had cancer 0.79   
         2. I worry about not having a partner 0.69   
         3. Uncertainties about health/future have made me delay relationship 0.64   
     Relationship Concerns (Partnered)  0.7 3.1 
         1. My partner is open and willing to discuss my cancer with me 0.83   
         2. I am open and willing to discuss my cancer with my partner 0.76   
         3. Uncertainty about my health has created problems in my relationship  � 0.59   
         4. I worry about my partner leaving me if I were to become ill again  � 0.52    

  *   For the scales of general applicability (all positive and negative impact domains, corresponding to the first 37 items), results were obtained by factoring the 37 
items by using responses from the total sample, specifying the number of factors as eight and using oblique promax rotation ( 45 ). For each of the scales of 
limited applicability (employment or relationship impacts), results were obtained by augmenting the 37 items with the applicable items and conducting the factor 
analysis by using responses from the applicable subset of subjects, specifying the number of factors as nine, and using oblique promax rotation. Factor loading is 
the item – factor correlation.   
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Concerns to maintain this subscale at three items. Each subscale 
was measured by three to seven items.     

 It has been observed that oblique rotation implies that the 
factors are correlated and that there are, therefore, higher-order 
factors that can be extracted and examined ( 40 , 52 ). Thus, we 
extracted second-order factors by factoring the correlation matrix 
of subscale scores. This procedure yielded two higher-order do -
mains, a positive domain consisting of the subscales Altruism and 
Empathy, Health Awareness, Meaning of Cancer, and Positive 
Self-Evaluation and a negative domain consisting of the subscales 
Appearance Concerns, Body Change Concerns, Life Interferences, 
and Worry ( Table 3 ). The two higher-order domains explained 
similar amounts of variance.     

 The employment and relationship items in the IOC instrument 
were scaled separately by use of content review and internal con-
sistency reliability assessment by computation of Cronbach’s  �  
statistic. Content review resulted in the decision to drop one rela-

tionship item (“I am concerned about how to tell a spouse, partner, 
boyfriend, or girlfriend that I may not be able to have children”) 
because of limited applicability in the general long-term cancer 
survivor population. The  � �statistics for subscales composed of the 
remaining items exceeded 0.75 ( Table 4 ). These items were used 
to construct three subscales, an Employment Concerns subscale 
that was applicable to individuals currently employed, a Relationship 
Concerns (Partnered) subscale, and a Relationship Concerns (Not 
Partnered) subscale. The items for these subscales are presented in 
 Table 2 .      

  Psychometric Evaluation 

 The foregoing analyses yielded the IOCv2 scales, consisting of a 
Positive Impact Summary scale, a Negative Impact Summary scale, 
four positive subscales, four negative subscales, and three employ-
ment or relationship subscales, which were measured by a total of 
47 items ( Table 2 ). 

 We evaluated the distributional and psychometric properties of 
the scales in the total sample ( Table 4 ). Scores were well distrib-
uted throughout the range of possible values for all scales; coeffi -
cient  �  values ranged from 0.85 to 0.99, indicating good 
discriminatory ability. There was no indication of fl oor effects (ie, 
high proportion of scores at or near the minimum possible value) 
or ceiling effects (ie, high proportion of scores at or near the maxi-
mum possible value), with the exception of the Relationship 
Concerns Not Partnered and Partnered subscales, in which 25% 
and 35% of nonpartnered and partnered respondents, respec-
tively, indicated the lowest possible level of relationship concerns. 
All scales had high internal consistency reliability, with alpha sta-
tistics ranging from 0.76 to 0.89 ( Table 4 ). Factor loadings were 
high, ranging in absolute value from 0.52 to 0.94 for the subscales 
( Table 2 ) and from 0.72 to 0.83 for the two higher-order domains 
( Table 3 ). 

 As part of the construct validity evaluation, we examined the 
Pearson product – moment correlations among the subscale scores 

 Table 3  .    Higher-order factor structure of the Impact of Cancer 
version 2 *   

  

Negative impact 

domain

Positive impact 

domain  

  Factor loadings by subscale   
     Appearance Concerns 0.72 0.16 
     Body Change Concerns 0.83 0.15 
     Life Interferences 0.82 0.02 
     Worry 0.82 0.24 
     Altruism and Empathy 0.20 0.80 
     Health Awareness 0.31 0.73 
     Meaning of Cancer 0.12 0.81 
     Positive Self-Evaluation  � 0.04 0.80 
 Eigenvalue 3.0 2.1 
 % of variance explained 38 26  

  *   Factor loading is the item – factor correlation obtained by factoring the eight 
subscales when specifying two factors and using oblique promax rotation 
( 45 ) in the total sample.   

 Table 4  .    Descriptive summary of Impact of Cancer version 2 scales, with psychometric indices *   

  Scale

Score, mean ± SD 

(range) % floor  †  % ceiling  †  

Cronbach’s  �  

statistic

Coefficient  �  

statistic  

  Positive Impact Summary scale 3.60 ± 0.55 (1.2 – 5) 0 0.5 0.79 0.98 
     Altruism and Empathy 3.75 ± 0.67 (1 – 5) 0.4 6.1 0.82 0.92 
     Health Awareness 3.80 ± 0.65 (1 – 5) 0.5 5.0 0.80 0.91 
     Meaning of Cancer 3.04 ± 0.77 (1 – 5) 1.6 1.5 0.87 0.97 
     Positive Self-Evaluation 3.95 ± 0.68 (1 – 5) 0.3 8.8 0.79 0.94 
 Negative Impact Summary scale 2.44 ± 0.65 (1 – 4.8) 0.3 0 0.81 0.99 
     Appearance Concerns 2.71 ± 0.99 (1 – 5) 5.9 2.8 0.78 0.98 
     Body Change Concerns 2.56 ± 0.96 (1 – 5) 7.6 1.4 0.82 0.96 
     Life Interferences 1.92 ± 0.63 (1 – 4.4) 9.3 0 0.81 0.96 
     Worry 2.79 ± 0.83 (1 – 5) 1.4 0.8 0.89 0.98 
 Employment or relationship impacts      
     Employment Concerns 2.71 ± 1.12 (1 – 5) 11.5 3.9 0.76 0.99 
     Relationship Concerns (Not Partnered) 2.06 ± 0.88 (1 – 5) 25 0.3 0.78 0.92 
     Relationship Concerns (Partnered) 1.65 ± 0.64 (1 – 4.5) 35 0 0.80 0.85  

  *   Sizes of groups are 408, 367, and 794 subjects for Employment Concerns, Relationship Concerns (Not Partnered), and Relationship Concerns (Partnered),
respectively, and 1185 – 1187 subjects for all other scales. For all scales, potential scores range from 1 to 5, with higher scores indicating stronger 
endorsement of the content area and with a score of 3 as neutral.  

   †    Percent floor is percent of subjects scoring at the minimum possible value of 1. Percent ceiling is the percent of subjects scoring at the maximum 
possible value of 5.   
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( Table 5 ). On the basis of the higher-order factor structure, we 
expected to observe associations among subscales in the positive 
domain and among subscales in the negative domain. We did, in 
fact, observe substantial correlation among the subscales within 
each second-order domain; however, the correlations were not so 
high as to indicate that they were measuring the same construct (all 
 r  values  ≤ 0.58). Correlations between subscales across positive and 
negative domains were weak. An exception was the Worry sub-
scale, which was moderately associated with the Health Awareness 
subscale ( r  = 0.34). These two subscales have a degree of shared 
content; the Worry subscale includes several items related to 
health concerns. The correlation between the Positive and Nega-
tive Impact Summary scale scores was negligible ( r  = 0.19). There 
were moderate to high correlations between most of the negative 
subscales and the employment and relationship subscales, indicat-
ing that respondents reporting more negative cancer-related 
impacts generally had more concerns about employment and rela-
tionships. These associations were particularly strong for nonpart-
nered respondents.     

 We further assessed construct validity by examining the asso-
ciations of the IOCv2 scales with demographic, treatment, and 
medical variables ( Table 6 ). Several patterns emerged. All correla-
tions with time since diagnosis were weak, indicating that the 
scales were not simply measuring concerns that wane with time 
since diagnosis. Correlations with age were weakly negative, indi-
cating that younger respondents had somewhat higher scores on 
most scales than older respondents; however, none of the correla-
tions exceeded our threshold of | r | > 0.30 for quantitative signifi -
cance. Respondents who had received chemotherapy scored higher 
on all positive and all negative impact scales. A similar pattern was 
observed in univariate analyses in another study ( 20 ) of breast can-
cer survivors, in which patients with physical symptoms reported 
greater positive meaning as well as greater vulnerability. Type of 
surgery was associated only with Appearance Concerns. Scores did 
not differ on the basis of never vs ever adjuvant hormonal therapy 
use.     

 There were strong trends in associations between self-reported 
general health and all negative, employment and relationship 
scales, with more concerns associated with poorer health. Higher 
Meaning of Cancer and Positive Self-Evaluation scores were asso-
ciated with better health. Higher body mass index was associated 
with higher Appearance Concerns, Body Change Concerns, and 
Negative Impact Summary scores. Number of comorbidities was 
statistically signifi cantly associated only with Body Change 
Concerns ( P  = .004). 

 Current antidepressant use for depression or anxiety was associ-
ated with all negative scales, as well as Relationship Concerns for 
nonpartnered respondents. Higher income respondents scored 
highest on the Health Awareness scale, whereas lower income 
respondents scored highest on the Life Interferences scale. 
Partnered respondents were more likely to report positive impacts, 
specifi cally for Altruism and Empathy, Health Awareness, and 
Positive Self-Evaluation. This result is consistent with higher lev-
els of social support in partnered respondents. 

 Concurrent validity was assessed by examining correlations 
between the IOCv2 and the CES-D and BCPT scores ( Table 7 ). A 
higher score on the CES-D indicates more depressive symptoms, 
and higher scores on the BCPT scales indicate more physical symp-
toms. We expected a priori that there would be positive correlation 
between the CES-D score and the IOCv2 negative impact scales and 
between BCPT scores and the IOCv2 subscales that measure physi-
cal impacts — ie, Appearance Concerns and Body Change Concerns. 
These expectations were largely borne out by the results. The 
CES-D score was positively associated with the Negative Impact 
Summary ( r  = 0.40), Body Change Concerns ( r  = 0.33), Life 
Interferences ( r  = 0.39), Worry ( r  = 0.32), Employment Concerns 
( r  = 0.35), and Relationship Concerns (Not Partnered) ( r  = 0.34) 
scales. None of the correlations exceeded a moderate level, indicat-
ing that the IOCv2 constructs were associated with but distinct from 
depressive symptoms. BCPT total score was moderately associated 
with Appearance Concerns ( r  = 0.31) and Body Change Concerns 
( r  = 0.41) scales, as predicted, and also with Negative Impact 

 Table 5  .    Pearson product – moment correlations among Impact of Cancer version 2 scale scores *   

  Domain

Positive impact domains Negative impact domains  

 AE HA MOC PSE AC BCC LI W EC  

  Positive impact domains          
     Altruism and Empathy 1.00         
     Health Awareness 0.46  †  1.00        
     Meaning of Cancer 0.53  †  0.48  †  1.00       
     Positive Self-Evaluation 0.52  †  0.42  †  0.54  †  1.00      
 Negative impact domains          
     Appearance Concerns 0.17 0.17 0.10 0.06 1.00     
     Body Change Concerns 0.17 0.23 0.11 0.01 0.48  †  1.00    
     Life Interferences 0.09 0.13 0.05  � 0.09 0.45  †  0.58 † 1.00   
     Worry 0.22 0.34  †  0.15 0.04 0.46  †  0.58 † 0.56 † 1.00  
 Employment or relationship impacts          
     Employment Concerns 0.21 0.15 0.13 0.11 0.24 0.39 † 0.37 † 0.44 † 1.00 
     Relationship Concerns (Not Partnered) 0.18 0.17 0.14 0.07 0.52  †  0.48 † 0.62 † 0.47 † 0.45 †  
     Relationship Concerns (Partnered)  � 0.07  � 0.05  � 0.10  � 0.19 0.26 0.25 0.56 † 0.28 0.25  

  *   AE = Altruism and Empathy; HA = Health Awareness; MOC = Meaning of Cancer; PSE = Positive Self-Evaluation; AC = Appearance Concerns; BCC = Body 
Change Concerns; LI = Life Interferences; W = Worry; EC = Employment Concerns.  

   †    Correlation exceeds 0.30 and has a  P  value of less than .005.  P  values are from two-sided test of hypothesis that correlation equals zero conducted by use of the 
 t  statistic. All statistical tests were two-sided.   
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 Table 6  .    Associations between Impact of Cancer version 2 scale scores and demographic, medical, and treatment variables *   

  Variable

Positive impact domain Negative impact domain  

Relationship 

Concerns 

 Summ 

score AE HA MOC PSE

Summ 

score AC BCC LI W EC Non-P P  

  Continuous variables  †               
     Years since diagnosis  � 0.04  � 0.09  � 0.07  � 0.01 0.02  � 0.04  � 0.03  � 0.07  � 0.02  � 0.04 0.03 0.01  � 0.01 
          P  value .15 .003 .03 .73 .55 .16 .26 .01 .55 .21 .61 .99 .71 
     Age at time of IOC  � 0.24  � 0.18  � 0.21  � 0.19  � 0.19  � 0.17  � 0.16  � 0.11  � 0.09  � 0.18  � 0.16  � 0.20  � 0.01 
          P  value <.001 <.001 <.001 <.001 <.001 <.001 <.001 <.001 .002 <.001 .002 <.001 .76 
 Categorical variables  ‡               
     Chemotherapy §              
         No 3.5 3.6 3.7 2.9 3.8 2.3 2.5 2.4 1.8 2.7 2.5 1.9 1.6 
         Yes 3.7 3.8 3.9 3.1 4.1 2.5 2.8 2.7 2.0 2.9 2.8 2.2 1.6 
               P  value <.001  ||  <.001  ||  <.001  ||  <.001  ||  <.001  ||  <.001  ||  <.001  ||  <.001  ||  <.001  ||  <.001  ||  .02 .005  ||  .94 
     Type of surgery              
         Brest conserving 3.6 3.7 3.8 3.0 3.9 2.4 2.4 2.5 1.9 2.8 2.7 2.0 1.64 
         Mastectomy 3.6 3.8 3.8 3.1 4.0 2.5 3.0 2.6 2.0 2.8 2.8 2.1 1.65 
               P  value .03 .08 .07 .13 .06 <.001  ||  <.001  ||  .25 .07 .54 .19 .09 .73 
     Tam or AI use              
         Ever 3.6 3.8 3.8 3.1 4.0 2.5 2.7 2.6 1.9 2.8 2.8 2.1 1.7 
         Never 3.6 3.7 3.7 3.0 4.0 2.4 2.7 2.5 1.9 2.7 2.6 2.1 1.6 
               P  value .25 .39 .02 .53 .78 .26 .56 .67 .37 .20 .15 .99 .27 
     General health              
         Excellent 3.7 3.8 3.9 3.2 4.1 2.1 2.5 2.0 1.6 2.5 2.3 1.8 1.4 
         Very good 3.6 3.8 3.8 3.1 4.0 2.3 2.7 2.4 1.8 2.7 2.7 2.0 1.6 
         Good 3.5 3.7 3.7 3.0 3.8 2.6 2.7 2.7 2.0 2.9 2.9 2.1 1.8 
         Fair or poor 3.6 3.7 3.9 3.0 3.8 2.9 3.1 3.2 2.4 3.2 3.2 2.4 1.8 
               P  value <.001  ||  .09 .008 .005  ||  <.001  ||  <.001  ||  <.001  ||  <.001  ||  <.001  ||  <.001  ||  <.001  ||  .003  ||  <.001  ||   
     No. comorbidities              
         0 3.7 3.8 3.9 3.1 4.0 2.3 2.7 2.4 1.8 2.7 2.7 2.0 1.6 
         1 3.6 3.8 3.8 3.0 3.9 2.4 2.7 2.6 1.9 2.8 2.6 2.0 1.7 
         2 3.6 3.8 3.8 3.0 3.9 2.4 2.7 2.6 1.9 2.9 2.8 2.0 1.6 
          ≥ 3 3.6 3.7 3.8 3.1 3.9 2.5 2.8 2.7 2.0 2.8 2.8 2.2 1.7 
               P  value .28 .79 .27 .24 .22 .009 .27 .004  ||  .007 .04 .42 .27 .43 
     BMI, kg/m 2              
         <25 3.6 3.8 3.8 3.1 3.9 2.4 2.6 2.4 1.9 2.8 2.7 2.0 1.6 
         25 – 30 3.6 3.8 3.8 3.1 4.0 2.4 2.7 2.6 1.9 2.8 2.7 2.0 1.7 
         >30 3.6 3.7 3.8 3.0 3.9 2.6 2.9 2.8 2.0 2.9 2.8 2.2 1.7 
               P  value .55 .71 .71 .36 .67 <.001  ||  <.001  ||  <.001  ||  .02 .14 .85 .34 .49 
     Current use of 
   antidepressants ¶ 

             

         No 3.6 3.7 3.8 3.0 3.95 2.4 2.7 2.5 1.9 2.8 2.7 2.0 1.6 
         Yes 3.7 3.8 3.8 3.1 3.97 2.7 2.9 2.9 2.1 3.0 2.9 2.4 1.7 
               P  value .13 .11 .50 .06 .74 <.001  ||  .002  ||  <.001  ||  <.001  ||  .002  ||  .23 .006 .63 
     Household income              
         <$40   000 3.6 3.7 3.7 3.1 3.9 2.5 2.7 2.6 2.0 2.8 2.9 2.1 1.7 
         $40   000 – $80   000 3.6 3.7 3.8 3.0 3.9 2.4 2.7 2.5 1.8 2.7 2.7 2.0 1.6 
         >$80   000 3.7 3.8 3.9 3.1 4.0 2.5 2.8 2.6 1.9 2.9 2.6 2.1 1.6 
               P  value .08 .17 .005  ||  .52 .27 .01 .06 .26 <.001  ||  .05 .17 .69 .05 
     Partnered status              
         Nonpartnered 3.5 3.7 3.7 3.0 3.9 2.4 2.7 2.5 2.0 2.7 2.7

n/a n/a 
         Partnered 3.6 3.8 3.8 3.1 4.0 2.4 2.7 2.6 1.9 2.8 2.7 
               P  value <.001  ||  <.001  ||  <.001  ||  .16 .001  ||  .53 .64 .31 .05 .02 .89  

  *   Associations are presented as Pearson product moment correlations for continuous variables and means with analysis of variance results for categorical variables. 
BMI = body mass index; Tam = tamoxifen; AI = aromatase inhibitor; Summ score = summary score; AE = Altruism and Empathy; HA = Health Awareness; MOC 
= Meaning of Cancer; PSE = Positive Self-Evaluation; AC = Appearance Concerns; BCC = Body Change Concerns; LI = Life Interferences; W = Worry; 
EC = Employment Concerns; Non-P = nonpartnered; P = partnered; IOC = Impact of Cancer.  

   †    Pearson product – moment correlations.  P  values are from two-sided test of hypothesis that correlation equals zero conducted by use of the  t  statistic. 
Correlations were considered to have quantitative significance if  |  r  |  was greater than 0.30.  

   ‡    Analysis of variance was used, and  P  values are from the overall  F  test.  

  §   Ever received chemotherapy?  

   ||     P  values are less than .005 and, for correlations,  |  r  |  are greater than 0.30.  

  ¶   Current use of antidepressants for depression or anxiety.   



jnci.oxfordjournals.org   JNCI | Articles 1539

Summary score ( r  = 0.42) and two other negative domain subscales, 
Life Interferences ( r  = 0.32) and Worry ( r  = 0.33) scales. The latter 
two correlations are plausible in view of the items pertaining to the 
impact of symptoms in these subscales. Correlations of the IOCv2 
subscales with the BCPT subscales were mostly weak, indicating 
little relationship between the very specifi c physical symptoms 
assessed by the BCPT subscales and the constructs measured by the 
IOCv2. Exceptions were moderate associations between BCPT 
Musculoskeletal Pain and the Negative Impact Summary scores ( r  = 
0.33), between BCPT Musculoskeletal Pain and Body Change 
Concerns scores ( r  = 0.37), between BCPT Weight Problems and 
the Negative Impact Summary scores ( r  = 0.32), and between BCPT 
Weight Problems and Appearance Concerns scores ( r  = 0.35). There 
were no associations between CES-D or BCPT scores and any of 
the positive scales, as predicted. Overall, the pattern of results indi-
cates that the IOCv2 scales were measuring constructs that could be 
distinguished from depressive symptoms or physical symptoms asso-
ciated with breast cancer.

  The IOCv2 and scoring instructions are available online as 
Supplementary Data   .      

  Discussion 
 In this article, we report the refinement and validation of the 
ICOv2, an instrument to measure the psychosocial impacts of 
cancer in long-term survivors. Because of the large size of the 
group of respondents in our study, we were able to conduct a full-
scale factor analysis and cross-validation in addition to psychomet-
ric validity analyses, the combination of which provides confidence 
in the reliability and validity of the scales. 

 The IOCv2 instrument consists of four subscales for positive 
impacts, four subscales for negative impacts, overall Positive 
and Negative Impact Summary scales, and subscales for Em -
ployment and Relationship Concerns. The IOCv2 subscales cover 
a wide range of domains, and the positive and negative summary 
scores can be used to effect data reduction. The total number of 
items to be answered by any one respondent ranges from 40 to 44, 

and total time to complete the instrument is likely to be 10 – 15 
minutes. 

 The existing instrument that is perhaps the most similar to the 
IOCv2 is the QLACS ( 29 ,  30 ), which shares IOCv2 ’ s aim of assess-
ing quality of life for long-term survivors across a broad range of 
domains. Some scales in the IOCv2 and QLACS are similar in 
content: QLACS Benefi ts scale is similar to the IOCv2 Meaning 
of Cancer scale, QLACS Appearance scale is similar to the IOCv2 
Appearance Concerns scale, and QLACS Distress-Recurrence 
scale shares a degree of content with the IOCv2 Worry scale. The 
convergence of survivor impact domains in these two instruments, 
which were arrived at by independent development processes, is 
heartening and bodes well for future efforts to further converge on 
well-validated assessment tools for cancer survivors. Other IOCv2 
scales, and in particular the other positive scales, do not have ana-
logues in the QLACS, perhaps because of differences in content-
generation processes. Earlier versions of the IOC positive scales 
were shown to have convergent validity with the Post-traumatic 
Growth Inventory scale ( 53 ) and the Spiritual scale of the QOL-CS 
( 27 ,  33 ). Increasingly, research on cancer survivors has emphasized 
their frequent report of meaning and benefi t fi nding ( 20 ), which 
we believe the IOC captures successfully. 

 The QLACS includes generic domains that are designed to be 
applicable to cancer survivors and the noncancer population alike. 
The IOCv2, in contrast, focuses almost exclusively on quality of 
life impacts that respondents attribute to their cancer experience. 
Many generic health-related quality of life domains not covered by 
the IOCv2 can be measured by coadministering general health-
related quality of life instruments such as the SF-36 ( 54 , 55 ), which 
we recommend. 

 The instrument development process that we reported in this 
article takes a traditional approach to scale development that has 
as an end result a fi xed instrument with validated scales. Current 
developments in the fi eld of psychometrics include a movement 
toward greater use of item response theory, the development of 
item repositories, and the use of these repositories in conjunction 
with computerized adaptive testing systems. An example of this 

 Table 7  .    Pearson product – moment correlations between CES-D, BCPT symptom, and IOCv2 scale scores *   

  

Positive impact domains Negative impact domains  

Relationship 

Concerns 

 Summ 

score AE HA MOC PSE

Summ 

score AC BCC LI W EC Non-P P  

  CES-D score 0.02 0.11 0.04 0.00  � 0.08 0.40  †  0.21 0.33  †  0.39  †  0.32  †  0.35  †  0.34  †  0.26 
 BCPT total score 0.13 0.16 0.12 0.08 0.05 0.42  †  0.31  †  0.41  †  0.32  †  0.33  †  0.27 0.26 0.19 
 BCPT subscales              
     Hot flashes 0.15 0.14 0.12 0.11 0.12 0.19 0.13 0.20 0.12 0.18 0.22 0.16 0.04 
     Nausea 0.00 0.02 0.03  � 0.01  � 0.01 0.17 0.08 0.16 0.14 0.16 0.06 0.13 0.11 
     Bladder control 0.01 0.04 0.00  � 0.01  � 0.01 0.18 0.14 0.20 0.15 0.11 0.03 0.02 0.11 
     Vaginal problems 0.14 0.17 0.11 0.07 0.12 0.14 0.15 0.09 0.07 0.15 0.06  � 0.11 0.03 
     Musculoskeletal Pain 0.07 0.09 0.09 0.04 0.01 0.33  †  0.20 0.37  †  0.26 0.27 0.26 0.26 0.16 
     Cognitive Problems 0.07 0.11 0.06 0.06  � 0.01 0.25 0.15 0.25 0.20 0.20 0.19 0.18 0.15 
     Weight problems 0.06 0.09 0.04 0.03 0.02 0.32  †  0.35  †  0.28 0.23 0.23 0.17 0.20 0.13 
     Arm problems 0.04 0.06 0.04 0.03 0.00 0.22 0.15 0.22 0.23 0.14 0.12 0.09 0.16  

  *   CES-D = Center for Epidemiologic Studies-Depression scale; BCPT = Breast Cancer Prevention Trial; IOCv2 = Impact of Cancer version 2; Summ score = 
summary score; AE = Altruism and Empathy; HA = Health Awareness; MOC = Meaning of Cancer; PSE = Positive Self-Evaluation; AC = Appearance Concerns; 
BCC = Body Change Concerns; LI = Life Interferences; W = Worry; EC = Employment Concerns; Non-P = nonpartnered; P = partnered.  

   †     P  values are less than .005 and |r| are greater than 0.30.  P  values are from two-sided test of hypothesis that correlation equals zero conducted by use of the  t  statistic.   
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future direction is the Patient-Reported Outcomes Measurement 
Information System ( www.nihpromis.org ), a National Institutes of 
Health initiative that seeks to develop a publicly available comput-
er-adaptive testing system that draws on an item bank for measur-
ing patient-reported outcomes. Future efforts in psychometrics for 
survivor outcomes would benefi t from an orientation toward this 
integrated, adaptive approach. In the meantime, fi xed instruments 
like the IOCv2 will likely continue to be in widespread use. 

 Our study had several limitations. Because our sample was lim-
ited to breast cancer survivors, we could not directly examine the 
validity of the IOCv2 for other diagnostic categories of survivors 
in this study. However, the participation of diverse samples of 
long-term survivors in the earlier stages of IOC development 
( 33 , 34 ) supports the relevance of the content to broader popula-
tions of survivors. Most of the sample was white and, although the 
range of current ages and ages at diagnosis was broad, none of the 
respondents was more than 10 years from their cancer diagnosis. 
In addition, response bias may have resulted in a sample that was 
not fully representative of this survivor population. These limita-
tions are common in instrument development, which requires a 
concerted, iterative process to arrive at well-validated tools. 
Additional psychometric validation in more ethnically diverse 
samples, including survivors of other cancers and with longer time 
since diagnosis, is needed.    

  References 
   1.      Ries   LAG  ,   Melbert   D  ,   Krapcho   M  ,     et al.   (eds)   SEER Cancer Statistics 

Review, 1975 – 2004 .      Bethesda, MD  :   National Cancer Institute  .    http://seer.
cancer.gov/csr/1975_2004/   .  Accessed March 10, 2008     . 

   2.      Ganz     PA   ,    Desmond     KA   ,    Leedham     B   ,    Rowland     JH   ,    Meyerowitz     BE   ,    Belin   
  TR    .   Quality of life in long-term, disease-free survivors of breast cancer: a 
follow-up study  .   J Natl Cancer Inst .      2002  ;  94  (  1  ):  39   –   49    . 

   3.      Ganz     PA   ,    Greendale     GA   ,    Petersen     L   ,    Kahn     B   ,    Bower     JE    .   Breast cancer in 
younger women: reproductive and late health effects of treatment  .   J Clin 
Oncol .      2003  ;  21  (  22  ):  4184   –   4193    . 

   4.      Helgeson     VS   ,    Tomich     PL    .   Surviving cancer: a comparison of 5-year 
disease-free breast cancer survivors with healthy women  .   Psychooncology .    
  2005  ;  14  (  4  ):  307   –   317    . 

   5.      Hoybye     MT   ,    Dalton     SO   ,    Christensen     J  , et al    .   Research in Danish cancer 
rehabilitation: social characteristics and late effects of cancer among par-
ticipants in the FOCARE research project  .   Acta Oncol .      2008  ;  47  (  1  ):  47   –   55    . 

   6.      Deimling     GT   ,    Bowman     KF   ,    Wagner     LJ    .   The effects of cancer-related 
pain and fatigue on functioning of older adult, long-term cancer survivors  . 
  Cancer Nurs .      2007  ;  30  (  6  ):  421   –   433    . 

   7.      Park     SY   ,    Bae     DS   ,    Nam     JH  , et al    .   Quality of life and sexual problems in 
disease-free survivors of cervical cancer compared with the general popu-
lation  .   Cancer .      2007  ;  110  (  12  ):  2716   –   2725    . 

   8.      Kornblith     AB    .    Psychosocial adaptation of cancer survivors  . In:     Holland   
  JC    , ed.   Psycho-oncology .     New York, NY  :   Oxford University Press  ;   1998  : 
 223   –   254    . 

   9.      Lindau     ST   ,    Gavrilova     N   ,    Anderson     D    .   Sexual morbidity in very long term 
survivors of vaginal and cervical cancer: a comparison to national norms  . 
  Gynecol Oncol .      2007  ;  106  (  2  ):  413   –   418    . 

   10.      Gershenson     DM   ,    Miller     AM   ,    Champion     VL  , et al    .   Reproductive and 
sexual function after platinum-based chemotherapy in long-term ovarian 
germ cell tumor survivors: a gynecologic oncology group study  .   J Clin 
Oncol .      2007  ;  25  (  19  ):  2792   –   2797    . 

   11.      Noorda     EM   ,    van Kreij     RHJ   ,    Vrouenraets     BC  , et al    .   The health-related 
quality of life of long-term survivors of melanoma treated with isolated 
limb perfusion  .   Eur J Surg Oncol .      2007  ;  33  (  6  ):  776   –   782    . 

   12.      Hodgkinson     K   ,    Butow     P   ,    Fuchs     A  , et al    .   Long-term survival from gyneco-
logic cancer: psychosocial outcomes, supportive care needs and positive 
outcomes  .   Gynecol Oncol .      2007  ;  104  (  2  ):  381   –   389    . 

   13.      Smith     SK   ,    Zimmerman     S   ,    Williams     CS   ,    Preisser     JS   ,    Clipp     EC    .   Post-
traumatic stress outcome in non-Hodgkin’s lymphoma survivors  .   J Clin 
Oncol .      2008  ;  26  (  6  ):  934   –   941    . 

   14.      Wiener     L   ,    Battles     H   ,    Bernstein     D  , et al    .   Persistent psychological distress 
in long-term survivors of pediatric sarcoma: the experience at a single 
institution  .   Psychooncology .      2006  ;  15  (  10  ):  898   –   910    . 

   15.      Mols     F   ,    Aaronson     NK   ,    Vingerhoets     AJJM  , et al    .   Quality of life among 
long-term non-Hodgkins lymphoma survivors — a population-based study  . 
  Cancer .      2007  ;  109  (  8  ):  1659   –   1667    . 

   16.      Tyrvainen     T   ,    Sand     J   ,    Sintonen     H   ,    Nordback     I    .   Quality of life in the long-
term survivors after total gastrectomy for gastric carcinoma  .   J Surg Oncol .    
  2008  ;  97  (  2  ):  121   –   124    . 

   17.      Von der Weid     NX    .   Adult life after surviving lymphoma in childhood  . 
  Support Care Cancer .      2008  ;  16  (  4  ):  339   –   345    . 

   18.      Porter     LS   ,    Clayton     MF   ,    Belyea     M   ,    Mishel     M   ,    Gil     KM   ,    Germino     BB    . 
  Predicting negative mood state and personal growth in African American 
and white long-term breast cancer survivors  .   Ann Behav Med .      2006  ;  
31  (  3  ):  195   –   204    . 

   19.      Foley     KL   ,    Farmer     DF   ,    Petronis     VM  , et al    .   A qualitative exploration 
of the cancer experience among long-term survivors: comparisons by 
cancer type, ethnicity, gender, and age  .   Psychooncology .      2006  ;  15  (  3  ):  
248   –   258    . 

   20.      Bower     JE   ,    Meyerowitz     BE   ,    Desmond     KA   ,    Bernaards     CA   ,    Rowland     JH   , 
   Ganz     PA    .   Perceptions of positive meaning and vulnerability following 
breast cancer: predictors and outcomes among long-term breast cancer 
survivors  .   Ann Behav Med .      2005  ;  29  (  3  ):  236   –   245    . 

   21.      Bellizzi     KM   ,    Miller     MF   ,    Arora     NK   ,    Rowland     JH    .   Positive and negative 
life changes experienced by survivors of non-Hodgkin’s lymphoma  .   Ann 
Behav Med .      2007  ;  34  (  2  ):  188   –   199    . 

   22.      Gotay     CC   ,    Muraoka     MY    .   Quality of life in long-term survivors of adult-
onset cancers  .   J Natl Cancer Inst .      1998  ;  90  (  9  ):  656   –   667    . 

   23.      Bloom     JR   ,    Petersen     DM   ,    Kang     SH    .   Multi-dimensional quality of life 
among long-term (5+ years) adult cancer survivors  .   Psychooncology .    
  2007  ;  16  (  8  ):  691   –   706    . 

   24.      Alfano     CM   ,    Rowland     JH    .   Recovery issues in cancer survivorship: a new 
challenge for supportive care  .   Cancer J .      2006  ;  12  (  5  ):  432   –   443    . 

   25.      Aziz     NM    .    Late effects of cancer treatment  . In:     Chang     AE   ,    Ganz     PA   , 
   Hayes     DF  , et al.    , eds.   Oncology: An Evidence-based Approach .     New York, 
NY  :   Springer  ;   2006  :  1768   –   1790    . 

   26.      Aziz     NM    .   Cancer survivorship research: state of knowledge, challenges 
and opportunities  .   Acta Oncol .      2007  ;  46  (  4  ):  417   –   432    . 

   27.      Ferrell     BR   ,    Dow     KH   ,    Grant     M    .   Measurement of the quality of life in 
cancer survivors  .   Qual Life Res.   1995  ;  4  (  6  ):  523   –   531    . 

   28.      Wyatt     GKH   ,    Friedman     LL    .   Development and testing of a quality of life 
model for long-term female cancer survivors  .   Qual Life Res.   1996  ;  5  (  3  ):  
387   –   394    . 

   29.      Avis     NE   ,    Smith     KW   ,    McGraw     S   ,    Smith     RG   ,    Petronis     VM   ,    Carver     CS    . 
  Assessing quality of life in adult cancer survivors (QLACS)  .   Qual Life Res. 
  2005  ;  14  (  4  ):  1007   –   1023    . 

   30.      Avis     NE   ,    Ip     E   ,    Foley     KL    .   Evaluation of the Quality of Life in Adult Cancer 
Survivors (QLACS) scale for long-term cancer survivors in a sample of 
breast cancer survivors  .   Health Qual Life Outcomes .      2006  ;  4  :  92    . 

   31.      Lee-Jones     C   ,    Humphris     G   ,    Dixon     R   ,    Hatcher     MB    .   Fear of cancer 
recurrence — a literature review and proposed cognitive formulation to 
explain exacerbation of recurrence fears  .   Psychooncology .      1997  ;  6  (  2  ):  95   –   105    . 

   32.      Gotay     CC   ,    Pagano     IS    .   Assessment of survivor concerns (ASC): a newly 
proposed brief questionnaire  .   Health Qual Life Outcomes .      2007  ;  5  :  15    . 

   33.      Zebrack     BJ   ,    Ganz     PA   ,    Bernaards     CA   ,    Petersen     L   ,    Abraham     L    .   Assessing 
the impact of cancer: development of a new instrument for long-term 
survivors  .   Psychooncology .      2006  ;  15  (  5  ):  407   –   421    . 

   34.      Zebrack     BJ   ,    Yi     J   ,    Petersen     L   ,    Ganz     PA    .   The impact of cancer and quality 
of life for long-term survivors  .   Psychooncology .      2008  ;  17  (  3  ):  S30   –   S31    . 

   35.      Caan     B   ,    Sternfeld     B   ,    Gunderson     E   ,    Coates     A   ,    Quesenberry     C   ,    Slattery   
  ML    .   Life After Cancer Epidemiology (LACE) Study: a cohort of early 
stage breast cancer survivors (United States)  .   Cancer Causes Control .      2005  ;  
16  (  5  ):  545   –   556    . 

   36.      Radloff     LS    .   The CES-D scale: a self-report depression scale for research 
in the general population  .   Appl Psychol Meas .      1977  ;  1  (  3  ):  385   –   401    . 

http://seer.cancer.gov/csr/1975_2004
http://seer.cancer.gov/csr/1975_2004
http://www.nihpromis.org


jnci.oxfordjournals.org   JNCI | Articles 1541

   37.      Ganz     PA   ,    Day     R   ,    Ware     JE     Jr   ,    Redmond     C   ,    Fisher     B    .   Base-line quality-of-
life assessment in the National Surgical Adjuvant Breast and Bowel Project 
Breast Cancer Prevention Trial  .   J Natl Cancer Inst .      1995  ;  87  (  18  ):  
1372   –   1382    . 

   38.      Stanton     AL   ,    Bernaards     CA   ,    Ganz     PA    .   The BCPT symptom scales: a mea-
sure of physical symptoms for women diagnosed with or at risk for breast 
cancer  .   J Natl Cancer Inst .      2005  ;  97  (  6  ):  448   –   456    . 

   39.      Mardia     KV   ,    Kent     JT   ,    Bibby     JM    .   Multivariate Analysis .     London  :   Academic 
Press  ;   1979    . 

   40.      Thompson     B    .   Exploratory and Confi rmatory Factor Analysis .     Washington, 
DC  :   American Psychological Association  ;   2004    . 

   41.      De Vellis     RF    .   Scale Development: Theory and Applications .       2nd ed  .   Thousand 
Oaks, CA  :   Sage Publications  ;   2003    . 

   42.      Guttman     L    .   Some necessary conditions for common-factor analysis  . 
  Psychometrika .      1954  ;  19  (  2  ):  149   –   161    . 

   43.      Kaiser     HF    .   The varimax criterion for analytic rotation in factor analysis  . 
  Psychometrika .      1958  ;  23  (  3  ):  187   –   200    . 

   44.      Cattell     RB    .   The scree test for the number of factors  .   Multivariate Behav 
Res.   1966  ;  1  (  2  ):  245   –   276    . 

   45.      Hendrickson     AE   ,    White     PO    .   Promax — a quick method for rotation to 
oblique simple structure  .   Br J Stat Psychol .      1964  ;  17  (  1  ):  65   –   70    . 

   46.      McCrae     RR   ,    Zonderman     AB   ,    Costa     PT   ,    Bond     MH   ,    Paunonen     SV    . 
  Evaluating replicability of factors in the Revised NEO Personality 
Inventory: confi rmatory factor analysis versus Procrustes rotation  .   J Pers 
Soc Psychol .      1996  ;  70  (  3  ):  552   –   566    . 

   47.      Cronbach     LJ    .   Coeffi cient alpha and the internal structure of test  . 
  Psychometrika .      1951  ;  16  (  3  ):  297   –   334    . 

   48.      Nunnally     JC   ,    Bernstein     IH    .   Psychometric Theory .       3rd ed.     New York, NY  : 
  McGraw-Hill  ;   1994    . 

   49.      Hankins     M    .   Questionnaire discrimination: (re)-introducing coeffi cient 
delta  .   BMC Med Res Methodol .      2007  ;  7  :  19    . 

   50.      Ferguson     GA    .   On the theory of test discrimination  .   Psychometrika .    
  1949  ;  14  (  1  ):  61   –   68    . 

   51.      Burnand     B   ,    Kernan     WN   ,    Feinstein     AR    .   Indexes and boundaries for ‘quan-
titative signifi cance ’  in statistical decisions  .   J Clin Epidemiol .      1990  ;  43  (  12  ):  
1273   –   1284    . 

   52.      Gorsuch     RL    .   Factor Analysis  .    2nd ed  .   Hillsdale, NJ  :   Erlbaum  ;   1983    . 
   53.      Tedeschi     RG   ,    Calhoun     LG    .   The posttraumatic growth inventory: mea-

suring the positive legacy of trauma  .   J Trauma Stress .    9  (  3  ):  455   –   471    . 
   54.      Ware     JE   ,    Sherbourne     CD    .   The MOS 36-Item Short-Form Health Survey 

(SF-36®): I. conceptual framework and item selection  .   Med Care .      1992  ;  
30  (  6  ):  473   –   483    . 

   55.      McHorney     CA   ,    Ware     JE   ,    Raczek     AE    .   The MOS 36-Item Short-Form 
Health Survey (SF-36®): II. psychometric and clinical tests of validity in 
measuring physical and mental health constructs  .   Med Care .      1993  ;  31  (  3  ):
  247   –   263    .   

  Funding 
 National Cancer Institute Grants (CA016042) (C. M. C.) and (5R01CA106764) 
(P. A. G. and B. C.). Dr P. Ganz is also supported by an American Cancer 
Society Clinical Research Professorship.  

  Notes  
   The authors had full responsibility for the design of the study, the collection of 
the data, the analysis and interpretation of the data, the decision to submit the 
manuscript for publication, and the writing of the manuscript.  

  The authors are indebted to three anonymous reviewers and the senior edi-
tor for thoughtful comments and suggestions which improved the work and its 
exposition.   

   Manuscript received   May     9  ,   2008    ; revised   August     20  ,   2008    ; accepted   August   
  25  ,   2008  .      


