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Abstract

Objective: To describe the development and psychometric testing of items measuring connection
to the cancer experience through a close friend or relative.

Methods: Ten items assess four aspects of connection to cancer: emotional and cognitive
involvement, kind and amount of shared experience, perceived similarity to the affected person,
and negative change witnessed. Interviews were conducted with 2200 women close to someone
with cancer. The sample was split into two samples for exploratory and confirmatory factor
analysis. Sample 1 (n= 1342) was used to examine the underlying structure of the items. Sample 2
(n=858) was used for CFA. Internal consistency and reliability analysis were also conducted.

Results: Three factors with moderate correlation were extracted: general closeness, resemblance,
and cognitive processing. Results from the CFA analysis confirmed a good fit of the three-factor
model (Bentler-Bonett NIF = 0.973, Bentler—Bonett NNFI = 0.975, RMSEA = 0.040 and CFI =
0.984) and all path coefficients were statistically significant.

Conclusion: Findings provide preliminary evidence for the reliability and construct validity of
the CONNECS scale in measuring individuals’ connection to the cancer experience through a
close friend or relative.

Practice Implications: CONNECS may be a useful tool for examining the impact of the cancer

experience on risk perceptions, cancer worry, and medical decision making.
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Introduction

Being personally connected to someone with cancer and living through the experience
alongside that person can have a profound impact in many areas of life [1-4]. As a result of
watching a family member live with, or die from cancer, research finds that individuals may
begin to view themselves as being more vulnerable to the disease [2,3,5-7] and they may
experience strong negative emotions such as anxiety, fear, guilt, and cancer-specific worry
[1,4,8,9]. Witnessing cancer in a family member has been found to affect consequential
medical decision-making and health behaviors such as adhering to recommendations for
cancer screenings, undergoing genetic testing, and undergoing prophylactic surgery [3,10-
15]. While most of the work in this area has focused on familial relationships, especially
those involving a mother or sister with breast cancer [2,3,8,16], there is evidence that
witnessing cancer in an unrelated friend or acquaintance may have similar effects on one’s
perception of personal cancer risk [5,17].

Many factors have been found to influence the intensity of experience related to seeing
someone live with cancer. For instance, in their exploratory study of women who had a
mother or sister with breast cancer, Chalmers and Thomson [8] found that women were
more likely to have closely “lived the breast cancer experience” when they had a strong
emotional attachment to the affected person, experienced open communication with her, and
were able to spend more time and devote undivided attention to her experience. The illness
trajectory also played a role, in that a more complex and variable illness resulted in greater
emotional and psychological consequences for the unaffected person. In addition, they found
that risk perceptions were often linked to how much a woman believed she resembled the
affected relative, physically, behaviorally, psychologically, and emotionally. Other studies
have also found that an individual’s connection to the cancer experience and perceptions of
vulnerability to the disease are affected by the degree of emotional and cognitive
involvement in another’s cancer history, exposure to a turbulent illness trajectory and
physical suffering, emotional closeness, and perceived similarity to the person with cancer
[2,3,18,19].

Despite the seemingly pervasive nature of indirect exposure to cancer on beliefs, feelings,
and behavior, there is a lack of standardized measurement tools available to assess a person’s
connection or degree of closeness to the cancer experience as witnessed through a family
member or close friend. Most of the findings in this area come from qualitative research that
relies upon open-ended reporting; however, a quantitative approach to measuring this type of
cancer experience could be beneficial in survey research and in clinical settings.

The goal of the present study was to develop and psychometrically test a set of items
intended to measure connection to the cancer experience through a close friend or relative
with cancer. We aimed to develop a brief measure that would place relatively little burden on
respondents and be practical for use in research and clinical settings, such as genetics
counseling sessions. The items were developed within the larger context of a study on
ovarian cancer risk factors and screening behavior. In developing the items, we relied upon
the literature on the “lived experience” of cancer as well as a theoretical framework of
judgment and decision-making [20] and heuristic processing [4,16,17,21,22]. Heuristic
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processing involves the use of mental short cuts or automatic judgments to make decisions
when facing uncertain situations, in contrast to a more deliberative process of weighing the
evidence. Affect, memory and similarity are among the constructs upon which heuristic
reasoning is built. These empirically-based frameworks are consistent with findings from the
qualitative literature in this area, suggesting that more salient or “mentally available”
experiences with cancer, as determined by emotional strength and relationship closeness, are
more likely to result in increased perceptions of vulnerability to cancer. These themes led us
to focus on four key areas of assessment: emotional and cognitive involvement, kind and
amount of shared experiences, perceived similarity or resemblance to the affected relative or
friend, and degree of negative change observed.

2. Methods

2.1. Item development and cognitive testing

In order to develop the scale to measure connection to the cancer experience, we conducted
a search for methods to assess closeness, or the strength of a person’s relationship with a
relative or friend diagnosed with cancer. While no tested scale items or questions were
found, our review provided insight into a number of factors that may be important in
developing an assessment tool. The degree of closeness with a family member or friend with
cancer, bereavement, perceived similarity of physical characteristics, intensity of the cancer
experience, and the experience of talking openly about cancer in the family were among the
critical themes in the qualitative literature [2,4,5,23,24]. Based on a combination of the
themes noted in this literature, and the themes suggested by theoretical work in the judgment
and decision-making literature, we developed a total of 10 items intended to assess
connection to the experience of cancer, or what we refer to as CONNECS. The content of
the items focused on the following general areas: how close the respondent was to the friend
or relative with cancer, how much time had been spent with him or her, how closely she
resembled him or her, the amount of negative change due to cancer that was witnessed, the
extent of communication about the cancer experience with the relative or friend, and time
spent thinking and talking with others about the experience. The specific items developed
were intended to correspond with the general themes of emotional and cognitive
involvement and shared experiences, tying into both concepts of affect- and availability-
based heuristic processing. Questions on perceived physical and psychological similarity
addressed the representativeness heuristic. Because the intensity of the cancer experience
and witnessing the decline of a friend’s or relative’s quality of life was a key theme in the
literature, we included an item that asked about witnessing negative change in the affected
person’s quality of life. This is also in accord with the availability heuristic, which suggests
that especially vivid or emotionally compelling events may strongly influence perception
and judgment [25].

All scale items were tested for clarity of wording and appropriate response categories
through cognitive testing. Cognitive testing was conducted with nine women between the
ages of 38 and 77. Respondents were asked if the questions contained any terms that were
unfamiliar or if they believed any response choices were inappropriate or insufficient. They
were also asked if they liked or disliked the format of the questions and were invited to give
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suggestions on how they would improve them. Respondents reported experiencing little
difficulty responding to the items, though one reported not understanding the relevance of
the resemblance items and another reported being saddened by the emotions evoked by the
questions. Participants reported that the questions and response options were straightforward
and uncomplicated; however, several respondents indicated a preference for fewer response
categories. Based on this feedback, the questions were revised by reducing the number of
response categories from 5 to 3 and by developing response labels tailored specifically to
each item. For example, the original response categories of “not at all,” “a little,”
“somewhat,” “a lot,” and “very much” given in response to the item asking about the
closeness of the relationship were revised to “not close,” “somewhat close,” and “very
close.” See Table 2 for the items.

2.2. Design and sample

The data for this study was collected as part of a study focused on risk perception, worry and
use of ovarian cancer screening among women at high, elevated and average risk of ovarian
cancer. This study was conducted within the Henry Ford Health System (HFHS) in the
Detroit, Michigan area. This large, integrated health system serves the primary and specialty
health care needs of residents in southeastern Michigan, including Detroit and the
surrounding metropolitan area. HFHS administrative staff identified 55,887 women enrolled
in their system. We initially conducted a telephone eligibility screening of 20,483 women to
identify 16,720 women eligible to participate. Those eligible to participate were women 30
years of age or older who had not been diagnosed with ovarian cancer and who reported not
having had both of their ovaries removed.

2.3. Survey administration

From the women deemed eligible to participate, 3307 were randomly selected and invited to
participate in a computer-assisted telephone interview (CATI) lasting approximately 35 min,
of which 2524 agreed, consented, and completed the interview (overall response rate was
76.3%). Survey participants’ responses were entered directly into the CATI system,
automatically creating a study data file. Interviewing for the study was conducted from
January 16, 2008 to December 12, 2008. A follow-up telephone survey was conducted with
consenting participants one year later; however, data from the follow-up survey were not
used in the present analysis. At the completion of the interview, participants received a $15
gift card via mail.

2.4. Other measures

The baseline survey included instruments and scales not central to the current study that
were used to assess personal history of cancer, family history of cancer, health behavior,
cancer-related knowledge, anxiety, coping, perceptions of cancer risk, cancer screening
behaviors, and demographic characteristics. Participants were asked whether they had
friends and/or relatives who had been diagnosed with cancer and, if they had, to identify the
one affected relative or friend with whom they felt the closest. Following these questions,
the 10 items on connection to the cancer experience were administered.
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2.5. Statistical analyses

To examine the characteristics of the CONNECS scale items, we first examined the
distributional properties of the items including means, medians, standard deviations, and
frequency of selection of each response category. This sample was randomly split into two
samples with 61% (7= 1342) allocated to sample 1 (exploratory sample) and the remainder
(n=858) allocated to sample 2 (confirmatory sample). An approximate 60/40 split was used
to provide a slightly larger sample for the exploratory analysis in order to increase stability
of the factor coefficients.

To examine the structure of the scale, an exploratory factor analysis (EFA) was conducted
using sample 1 responses to the 10 items. Given the ordinal nature of the response options, a
polychoric correlation matrix was analyzed. Use of this type of matrix is also recommended
when the response range is limited and the distribution of responses is skewed. The EFA was
conducted using principal axis factoring (PAF) as implemented in SAS 9.2. Varimax rotation
was used. The criteria for the number of factors to retain was based on the conceptual
framework used to develop the scale, inspection of the scree plot, and results from a parallel
analysis using the 95th percentile.

Based on the conceptual framework used to develop the items and the results of the EFA, a
confirmatory factor analysis (CFA) was conducted using sample 2 responses. These analyses
were conducted using EQS software version 6.1. Given the categorical nature of the
response options, a polychoric correlation matrix was analyzed with estimation based on the
maximum likelihood robust approach implemented by EQS. To provide a preliminary
investigation of the factorial invariance of the CONNECS scale with respect to the
relationship status of the close person, a multigroup analysis was conducted with
relationship status as the grouping factor (relative vs. friend). From a measurement
perspective, it is important to know whether an instrument of this nature would function
similarly for relatives and friends. Again, sample 2 data was used for these analyses.
Invariance of factor loadings, measurement error-covariances, and factor covariances were
tested. First, separate models for respondents reporting on relatives and those reporting on
friends were tested. Then a multigroup model was examined with constraints placed on the
freely estimated factor loadings, error covariances, and the factor covariances.

2.6. Ethical considerations

Approval for this study was obtained from the Institutional Review Board (IRB) of the
Centers for Disease Control and Prevention (CDC) with additional IRB and regulatory
approval provided by the Henry Ford Health System. Because respondents were asked to
provide potentially sensitive information about their family and personal history of cancer,
we obtained a 301(d) Certificate of Confidentiality of the Public Health Service Act for this
study. This certificate provides additional assurance that all responses provided by
participants would be kept private and that information would not be shared with anyone
outside the study staff, even under court order.
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3. Results

3.1. Sample characteristics

Of the 2524 women who completed the survey, 2200 (87%) indicated having a close relative
or friend previously diagnosed with cancer and completed all 10 items on the CONNECS
scale. The mean age of women in the sample was 55 years with a range from 30 to 77 years.
The majority of women were non-Hispanic white (67%), married (68%), fairly well
educated (70% with at least some college), and had an income of at least $50,000 (62%)
(Table 1). In the total sample, about 24% reported previously being diagnosed with cancer.
When asked to identify the gender of the friend or relative with cancer to whom they felt
closest, the vast majority (77.5%) indicated the person was female; 73% indicated he or she
was a relative and 27% indicated a friend. The most frequently selected relative was a parent
followed by a sibling.

The two samples created for exploratory and confirmatory factor analysis did not differ
statistically on any of the demographic or relationship characteristics (Table 1).

3.2. Item analysis

Table 2 contains the item descriptive statistics by sample. The ratings for the question on
emotional closeness (HOWCLOSE) and the amount of time spent with the friend or relative
(TIMEB4ILL, TIMEILL) were high (means >2.4 and median of 3). On average, the ratings
for the other items were somewhat lower with both mean and median ratings around 2 on the
3-point scale. The question with the highest average rating was the item on emotional
closeness (HOWCLOSE) and the question with the lowest average rating was the one asking
about physical resemblance (LOOKALIKE). In both samples, the item on closeness and the
two items on the amount of time spent with the person showed evidence of negative skew
with the majority of participants selecting the top response option for those items (76% &
76%, 59% & 57%, and 58% & 54% for HOWCLOSE, TIMEBA4ILL, TIMEILL for samples
1 and 2, respectively) and only a small percent selecting the bottom response option for
those items (2% & 2%, 4% & 6%, and 9% & 9% for HOWCLOSE, TIMEB4ILL, TIMEILL
for samples 1 and 2, respectively). For the remaining items, the distribution across the three
response categories was more symmetrical in nature among both samples 1 and 2.

3.3. EFA and reliability estimates

Sample 1 (n=1342) was used to conduct an EFA to investigate the underlying structure of
the CONNECS items. The scree plot indicated a break either after factor 2 or 3. The 2 factor
solution was less conceptually clear and resulted in several items having factor loadings less
than 0.40, a commonly used criterion for determining assignment of items to factors. In
addition, the parallel analysis (based on using the 95th percentile value from 100 randomly
generated data sets) suggested the inclusion of 3 factors. Since there is no clear consensus on
the best method of selecting the number of factors, we elected to use several approaches.
Given the conceptual framework used to develop the items, which supported the three-factor
solution, the scree plot, and the results of the parallel analysis, the final solution was based
on the extraction of 3 factors. As seen in Table 3, the three factors that emerged from the
exploratory factor analysis were labeled general closeness, cognitive processing and
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resemblance. Items with loadings greater than 0.40 were considered to load on a particular
factor. The items HOWCLOSE, TIMEILL, and TIMEBA4ILL loaded highly on general
closeness. The two items on resemblance composed a unique factor, while items on thinking
and speaking about the cancer experience loaded highly on the cognitive processing factor.
TALK or speaking with the friend or relative had moderate loadings on both the general
closenessand cognitive processing factor, albeit more highly on cognitive processing. The
item CHANGEQOL, or observation of negative change in the friend or relative, did not load
strongly on any factor and was deleted from further analyses. Reliability estimates
(Cronbach’s alpha) were computed for each factor based on inclusion of the items in bold
text. As noted in Table 3, the internal consistency and reliability estimates of the subscales
are fair given the brevity of each subscale. The reliability estimate for the total (all items
together) was 0.73 for sample 1 and 0.71 for sample 2.

Sample 2 (n=858) was used to conduct confirmatory factor analysis (CFA) including a test
of the factorial invariance of the instrument based on relationship status (friend vs. relative).
The hypothesized model for the confirmatory analysis was based on the 3-factor structure
found with EFA. Fig. 1 presents the results (standardized solution and fit indices) from the
confirmatory analysis testing the 3-factor model. All fit indices, based on robust methods,
are indicative of good model fit (Bentler—Bonett NFI [Normed Fit Index] = 0.973, Bentler—
Bonett NNIF [Non-Normed Fit Index] = 0.975, CFI [Comparative Fit Index] = 0.984,
RMSEA [Root Mean Square Error of Approximation] = 0.040). All coefficients from the
items to the three factors were statistically significant. In addition, the correlation
coefficients between the factors were moderate in size and statistically significant. Thus, the
confirmatory analysis supported the 3-factor model.

The results of the multigroup analysis with constraints indicated invariance of these
parameters with respect to relative and friend groups. Again, the structure of these models
was specified according to the EFA and combined CFA results. The fit statistics for the
group reporting on a relative were indicative of a model with good fit. The Satorra—Bentler
scaled Chi-square (SB XZ) was 42.15 with df = 22 and p = 0.006. The Bentler—Bonett NFI
was 0.971, the Bentler—-Bonnet NNFI was 0.977, the CFI was 0.986 and RMSEA was 0.039
(90% confidence interval of 0.020, 0.056). The fit statistics for the group reporting on a
friend were also indicative of a model with good fit. The SB x2 was 24.62 with df = 23 and
p=0.370. The NFI was 0.957, the NNFI was 0.995, the CFl was 0.997 and the RMSEA was
0.017 (90% confidence interval of 0.000, 0.056). After an examination of separate models,
unconstrained and constrained multi-group models were examined. The fit statistics for the
unconstrained multi-group model showed evidence of good fit. The SB XZ was 78.12 with
46 degrees of freedom (p = 0.002). The CFI was 0.984 and the RMSEA was 0.04 (90%
confidence interval of 0.024, 0.055). The fit statistics for the constrained model revealed
virtually no decrement in overall fit compared with results for the constrained model with a
SBX2 of 87.11 and 56 degrees of freedom (p = 0.005). The RMSEA for this model was
0.036 (90% C.I. =0.020, 0.050). The results of the Lagrange Multiplier Test (LMTest) for
each of the constrained parameters revealed only one constraint to be untenable, the
correlation between the general closeness factor and the resemblance factor. Although this
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finding should be interpreted with some caution due to the brevity of the resemblance factor,
it is conceptually reasonable that the correlation between general closeness and resemblance
would be different for relatives compared to friends. However, these results provide
preliminary evidence of the measurement equivalence of the items with respect to reporting
based on a relative versus a friend as the frame of reference.

4. Discussion and conclusion

4.1. Discussion

Over the past 20 years, researchers have described and attempted to capture various
components of the lived experience of cancer. Without a consistent, quantifiable
measurement approach, it has been difficult to assess this construct, investigate its sequelae,
and compare results across studies so that it may be better understood. Our goal in
developing CONNECS was to create an instrument that could be used to measure
connection to the cancer experience in a way that was reliable and time-efficient.
CONNECS could be a useful tool in future research aimed at investigating the sequelae of
experiencing cancer in a friend or relative, with potentially important implications for
understanding emotional response, cancer risk perception, and associated health behaviors,
such as undergoing screening, genetic testing, and prophylactic medical procedures.

The results of our factor analysis seem to support the notion that general closeness,
perceived resemblance, and cognitive processing of events are related but distinct aspects of
connection to the cancer experience through a friend or relative. These themes were
suggested by previous empirical and theoretical work as influencing an individual’s lived
experience of cancer. In a practical sense, it may be helpful for therapists or genetic
counselors to recognize the sub-components of a lived experience of cancer that might
predict beliefs about cancer risk perceptions and health behaviors as well as an individual’s
emotional response to witnessing a loved one with cancer. Despite the confirmation of these
factors, there were indications that slight modifications to the measure could improve its
sensitivity. Future modifications to the scale could entail expanding the response options on
all items or changing the question wording or response labels of some items in order to
differentiate levels of closeness at the upper end of this construct. While the items and
response categories demonstrated adequate face validity and fared well in cognitive testing
with respondents, expanding the scale for these items may be beneficial. In addition, the
weakest factor within the scale, perceived resemblance, contains only two items and does
not address other aspects of similarity, such as health behavior or shared interests and
activities, which may be influential in the degree to which a person feels they resemble a
close friend or relative with cancer.

The item that measured observation of negative change did not load onto any of the three
factors. Our aim had been to address the extent to which a connection to the cancer
experience may be greater from observing the worsening effects of cancer and its treatment
over time. However, the item we used yielded little variability in responses as almost three-
quarters of respondents endorsed observing negative change in quality of life in their relative
or friend. This is not surprising inasmuch as cancer is a serious illness often requiring a
number of treatments, each with its own symptoms and side effects. In order to better
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capture the experience of closeness to someone during the course of an illness, additional
items that measure specific care-giving activities, which may assess the extent to which
someone is close enough to observe a progression of worsening health, could be added and
tested. In addition to expanding the measure to capture these components of closeness,
future work could do more validation of the measure, perhaps by assessing the closeness of a
relationship from the cancer patient’s perspective and by more closely assessing accounts of
time spent together and time spent processing the cancer experiences over time. This could
be achieved through more in-depth interviewing or by periodic self-assessments, as in a
journaling study.

Several limitations of this study should be noted. By virtue of this study being conducted as
part of a study assessing women’s perceptions of ovarian cancer, the current sample was
restricted in ways that limit the generalizability of findings. First, the study included only
women (no men) and excluded anyone who was younger than 30 years old. As we expand
our knowledge of the effects of being connected to someone with cancer, it will be important
to examine similarities and differences by the experiencer’s and cancer patient’s gender and
the differences that occur from witnessing a close friend or relative with cancer at various
life stages. It is likely that younger individuals may be more affected by cancer in someone
close than would someone over 30 years of age. Our sample was also restricted to
individuals who were enrolled in a particular managed health plan in one, Midwestern,
region of the country. Future work should replicate findings within other regions and among
more diverse, especially medically underserved, populations.

4.2. Conclusion

In conclusion, this new instrument characterizes a person’s degree of connection to the
cancer experience in a close friend or relative with the disease. Based on previous qualitative
work focused on the lived experience of cancer, along with theoretical work that structures
our understanding of the impact of events around heuristic processing, the CONNECS scale
characterizes three salient aspects of connection to the cancer experience: general closeness,
perceived resemblance, and cognitive processing. Because the factor analysis and latent
variable modeling were exploratory, our conclusions are tentative. Further research in other
populations and settings is needed to confirm our findings on the efficacy of this instrument
to examine the psychosocial and behavioral impact of experiencing cancer through a close
friend or relative. Our results suggest that CONNECS provides a good starting point for
examining that association consistently across studies.

4.3. Practice implications

CONNECS offers a fast and reliable account of a person’s connection to a close friend or
relative with cancer. It may be a valuable tool in a clinical setting, including a genetic
counseling context, wherein individuals may be seeking testing for genetic susceptibility to
cancer in direct response to witnessing a cancer diagnosis or the progression of disease in an
affected friend or relative. Additionally, it could be used as a tool to initiate discussions
about the biological basis of inheritance versus the emotional impact of witnessing disease
in close others. CONNECS may also be used in future research investigating the outcomes
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of a cancer connection when limiting participant burden and comparing with other findings
is of importance to researchers.
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HOWCLOSE

TIVEBAILL General Closeness

46

TIMEILL

LOOKALIKE

Resemblance

PERSONALITY

TALK

OWNHEALTH

Cogpitive
Processing

THINKCA

SHARE

SATORRA-BENTLER SCALED CHI-SQUARE = 54.74, 23 DEGREES OF FREEDOM, p=.00021
BENTLER-BONETT NORMED FIT INDEX = .973

BENTLER-BONETT NON-NORMED FIT INDEX = .975

COMPARATIVE FIT INDEX (CFI) = .984
BOLLEN'S (IFI) FIT INDEX =.984
MCDONALD'S (MFI) FIT INDEX =982
ROOT MEAN-SQUARE ERROR OF APPROXIMATION (RMSEA) = .040
90% CONFIDENCE INTERVAL OF RMSEA (.026, .054)

Fig. 1.

Confirmatory factor analysis results for sample 2; standardized solution and goodness of fit
statistics.
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Results of the EFA of the CONNECS items based on principal factor analysis of the polychoric correlation

matrix with varimax rotation (sample 1, 7= 1342).

Varimax rotated loadings

Factor 12 Factor 2b Factor 3°
How close was/is your relationship with the person? [HOWCLOSE] 0.616 0.239 0.497
How much time did you spend with the person before he/she became ill from cancer? [TIMEB4ILL] 0.801 0.131 0.213
How much time did you spend/have you spent with the person during his/her illness? [TIMEILL] 0.778 0.193 0.198
How much negative change did you witness/have you witnessed in the person’s quality of life or daily 0.092 0361 ~0.024
living after he/she became ill? [CHANGEQOL]
How often did/do you talk with the person about the cancer? [TALK] 0.408 0.488 0.078
How much do you believe you resemble the person physically? [LOOKALIKE] 0.172 0.061 0.485
How much do you believe you resemble the person in terms of personality? [PERSONALITY] 0.133 0.147 0.535
[HC;)VV\\;NmFlng)AT%-tI?e person’s experience with cancer affected how you think about your own health? 0.096 0531 0301
How often do you think about the person’s experience with cancer? [THINKCA] 0.120 0.713 0.239
How much time have you spent talking with friends or family members about any concerns you had 0.101 0,635 0.129
about the person’s experience with cancer? [SHARE]
Eigenvalue for factor Cronbach’s alpha (bold items) 3.254 0.924 0.427
Sample 1 0.748 0.664 0.429
Sample 2 0.731 0.662 0.422

a
General closeness.

b . .
Cognitive processing.

C
Resemblance.
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