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Abstract

Background: Social comparisons (SCs) are common among cancer patients, but their
prospective associations are not well understood. This study examined concurrent and prospective
relationships of SCs with health-related quality of life (HRQOL) and depressive symptoms during
the first year of breast cancer treatment.

Methods: Non-metastatic breast cancer patients (N=240) enrolled in a larger intervention trial
reported on the frequencies of SCs post-surgery (T1) and 6 months later (T2). Health-related
quality of life (HRQOL) and depressive symptoms were assessed at T1, T2, and 12 months after
T1 (T3). Path analysis via structural equation modeling was used to assess three models relating
SCs to HRQOL and depressive symptoms from T1-T2, T1-T3, and T2-T3, controlling for stage of
disease, intervention condition, and dispositional optimism.

Results: Upward contrast SCs were associated with poorer concurrent HRQOL at T1 and T2,
and with more concurrent depressive symptoms at T2. However, upward contrast SC at T1
predicted better T2 and T3 HRQOL. Upward identification SC at T1 predicted more T2 depressive
symptoms, and at T2 was associated with poorer concurrent HRQOL and more concurrent
depressive symptoms. Downward identification SCs at T1 were associated with poorer concurrent
HRQOL. Downward identification SCs at T2 predicted poorer T3 HRQOL.

Conclusions: Upward SCs were related to compromised concurrent psychosocial well-being,
but prospective effects varied by the interpretation of the comparison (i.e., contrast vs.
identification). Findings have implications for the development and deployment of group-based
psychosocial interventions during the early phases of survivorship, during which opportunities for
SC are prevalent.
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Breast cancer is the most common cancer among women in the U.S. and will account for
approximately 30% of new female cancers in 2018.1 After diagnosis and throughout
treatment, women may experience many challenges to their physical and emotional well-
being, including physical side effects of treatments and challenges to one’s self-view.2 Some
experiences inherently have objective markers by which a woman can evaluate her status
(e.g., objective physical tests). However, in more ambiguous situations, women with breast
cancer may use other women as sources of information to judge her own status, a behavior
termed social comparison (SC).3 SC can reduce uncertainty or anxiety associated with the
threatening experience of having a cancer diagnosis if one’s own status is similar to others.
45 Studies show that women with breast cancer regularly encounter potential sources of SC
(e.g., in doctors’ office waiting rooms, media coverage),.” and cancer patients are interested
in SCs as a source of information.®

SCs are characterized by their direction (upward vs. downward) and interpretation
(identification vs. contrast) which converge to describe four SCs.%10 Upward identification
focuses on how one is similar to better-off others and may provide information about how to
improve one’s situation.}:12 Upward contrastfocuses on how one is different from better-
off others, which may be threatening.1314 Downward identification focuses on how one is
similar to worse-off others and makes salient the possibility of one’s own condition
deteriorating.13-1° Downward contrast, focuses on how one is different from worse-off others
and suggests that the differences are large or stable.”-13:15 SC is not unique to cancer and has
been widely studied across other contexts (e.g., cardiovascular disease,® depression,13
occupational burnout6). A recent meta-analysis incorporating 60+ years of research
concluded that upward and contrasting SCs were most common. 17

Psychosocial well-being is an aspect of the cancer experience for which there are few
objective indicators of one’s status. Nonetheless, health-related quality of life (HRQOL) and
depressive symptoms are two well-studied aspects of the cancer experience. Prior work in
cancer shows that perceiving oneself as better off than patients with worse cancer
(downward contrast) can buffer against diminished HRQOL in the context of worsening
physical well-being.18 Further, SCs related to coping and emotional reactions to cancer can
affect HRQOL up to 3 months post-exposure.19-21 Less work in cancer has focused on
relationships between SCs and depressive symptoms. In one study, elevated depressive
symptoms were associated with a greater perceived need for SC information.® A separate
study of college students found that downward SCs were helpful for individuals
experiencing elevated depressive symptoms;13 however, whether this extends to persons
with cancer is not currently known.

There are multiple challenges to interpreting past findings of SCs in cancer patients. First,
the majority of research has been cross-sectional, and long-term associations of SCs with
psychosocial well-being (e.g., HRQOL, depressive symptoms) are not well understood

beyond 3 months. Second, much of the existing research focuses on cancer survivors who
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have completed treatment20-20.21 or has included patients at various timepoints throughout
the cancer trajectory.8:722-24 More information is needed regarding SCs early in cancer
treatment, when contextual threat may be high. Third, research suggests that factors
including type of cancer and treatment regimen may influence reactions to SCs.> Thus,
studies that include diverse cancer diagnoses and stages (i.e., early-stage vs. advanced) may
not generalize to specific disease groups. Finally, personality differences can predispose
individuals to more positive or negative outcomes as a result of SCs.> For example, greater
dispositional optimism is linked to less negative affect after SC.13.25 Thus, personality
characteristics such as optimism should be considered when assessing SCs.

This study sought to address these limitations by examining SCs among women newly
diagnosed with non-metastatic breast cancer across the first year of cancer treatment while
controlling for stage of disease, dispositional optimism, and intervention condition (see
below) within the framework of social comparison theory. We aimed to assess the cross-
sectional associations of SCs with HRQOL and depressive symptoms at two timepoints
(post-diagnosis/surgery but before beginning adjuvant therapies, and 6 months later). We
hypothesized that upward identification and downward contrast SCs would be associated
with better HRQOL and less depressive symptoms at both timepoints, whereas upward
contrast and downward identification SCs would be associated with poorer HRQOL and
more depressive symptoms. We also aimed to assess the prospective associations of SCs
with HRQOL and depressive symptoms from baseline to 6 months, from baseline to 12
months, and from 6 months to 12 months. We hypothesized the same directions of
associations of SCs with HRQOL and depressive symptoms as in the first aim.

Participants and Procedures

This study was part of a larger trial testing the effects a Cognitive Behavioral Stress
Management (CBSM) intervention for promoting positive adjustment a breast cancer
(ClinicalTrial.gov ID NCT01422551).26:27 The institutional review board approved all study
procedures. Women with stage O-111 breast cancer were recruited through advertising and
physician referrals from a large academic medical cancer center and private practices. All
women were 2-10 weeks post-breast cancer surgery and before beginning additional
adjuvant treatment (e.g., chemotherapy). Exclusion criteria included a prior cancer
diagnosis, prior treatment for a serious psychiatric disorder, and lack of English fluency.

We approached 502 women for this study, of whom 106 did not meet inclusion criteria and
156 declined to participate. In total, 240 women provided written informed consent,
enrolled, and completed a baseline assessment (T1). Participants self-reported demographic
and socioeconomic information at enrollment. The baseline assessment included self-
reported measures of SCs, optimism, and HRQOL, and a structured interview to assess
depressive symptoms. Participants were reassessed 6 (T2) and 12 months (T3) later.

Participants were randomized to CBSM or 1-day psychoeducational control group. Women
in CBSM participated in a 10-week group-based intervention including elements of
cognitive-behavioral therapy and relaxation training (see reports by Antoni and colleagues).
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26,27 The control condition received a condensed educational version of the intervention
material as part of a 1-day psychoeducational seminar but did not benefit from group support
or practice of intervention techniques. CBSM was not designed to affect SCs, and SCs were
not discussed in the intervention or control conditions.

Social comparisons.—We used a self-constructed scale to assess SC frequencies, each
with one item: How often do you think about... “yourself as being worse off than women
who don’t have breast cancer?” (upward contrast), “getting to be as well off as women
who’ve completely recovered from their breast cancer?” (upward identification), “women
whose breast cancer is worse than yours and think about the possibility of being in their
situation?” (downward identification), “women whose breast cancer is worse than yours and
think about how much better off you are than they are?” (downward contrast). Responses
ranged from O=not at all to 4=almost constantly.

HRQOL.—The 27-item Functional Assessment of Cancer Therapy-General assesses four
domains of well-being in the context of cancer over the past week: physical (“I have nausea”
[reverse]), social/family (“I feel close to my friends™), emotional (“I feel sad” [reverse]), and
functional (“I am sleeping well”).28 Respondents indicated their agreement with statements
on a Likert scale from O=not at all to 5=very much. Items were summed so higher scores
represent better HRQOL. Chronbach’s alphas were good (range 0.89-0.91).

Depressive symptoms.—The 17-item interview-based Hamilton Rating Scale for
Depression assessed for the presence and severity of depressive symptoms over the past
week.2? A clinical psychologist with extensive training in using the HRSD trained study
assessors using the structured interview guide.30 Possible scores range from 0-23 with
higher scores reflecting greater symptomatology. Chronbach’s alphas were acceptable
(range 0.78-0.80).

Dispositional optimism.—On the six-item (plus three filler items) Life Orientation Test-
Revised,3! participants indicated their agreement with statements such as “in uncertain
times, | usually expect the best” on a Likert scale from 1=1I agree a lot to 4=I disagree. After
appropriate reverse scoring, items were summed so higher scores represent greater
optimism. Cronbach’s alpha was acceptable (0.77).

Statistical Analysis

Power calculations were based on our prior study in breast cancer. We projected that with
210 participants retained at T3 and a 0.05 alpha level, we would have a power of 0.95 to
detect medium intervention effects on the primary outcomes. We screened all variables for
outliers (>3 standard deviations from the mean) and inspected distributions for skewness,
kurtosis, and multivariate assumptions of normality.32 We used means, standard deviations,
frequencies, and general linear modeling to characterize the sample and assess changes in
study variables over time.
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We conducted path analysis using structural equation modeling in Mp/us Version 7.33 The
main model (Figure 1) was specified representing concurrent and prospective associations of
SCs with HRQOL and depressive symptoms across three timespans (T1-T2, T1-T3, and T2-
T3) controlling for disease stage and optimism.> Models 1 and 2 tested the associations of
T1 SCs with T1 HRQOL and depressive symptoms, and predicted T2 (Model 1) and T3
(Model 2) HRQOL and depressive symptoms from T1 SCs. T1 HRQOL and depressive
symptoms were control variables in the prediction of T2 and T3 outcomes. All exogenous
variables were specified to covary (disease stage, optimism, T1 SCs), and HRQOL and
depressive symptoms were specified to correlate at each time point. Model 3 tested the same
pattern of associations but correlating T2 SCs with T2 HRQOL and depressive symptoms
and predicting T3 HRQOL and depressive symptoms from T2 SCs. T2 HRQOL and
depressive symptoms were control variables in the prediction of T3 outcomes. All
exogenous variables were specified to covary (disease stage, optimism, T2 SCs), and
HRQOL and depressive symptoms were specified to correlate at T2 and T3. Although
CBSM was not designed to affect SCs, it is possible that cognitive-behavioral techniques
(e.g., cognitive reframing) could affect the types of SCs women make over time. Thus, after
establishing the main models, study condition (CBSM vs. control) was added as a covariate.

Missing data were estimated using full information maximum likelihood, which yields
population estimates using all observed data to ensure that each participant is represented in
the analyses. We interpreted four indices for model fit: chi-square test (XZ) £>0.05,
confirmatory fit index (CFI) >0.95, root mean squared error of approximation (RMSEA)
<0.06, and standardized root mean square residual (SRMR) <0.08.32 Standardized
coefficients were interpreted at a two-tailed significance level of 0.05 as measures of effect
sizes at the following levels: 0.1=small; 0.3=medium; 0.5=large.3*

Sample Characteristics

See Table 1 for descriptive information. Women were on average 50.34 years old (SD=9.03)
and the majority identified as non-Hispanic white (63.3%). Most participants had stage |
(34.6%) or 11 (37.9%) disease. Roughly half of participants underwent adjuvant
chemotherapy (52.9%) and radiation therapy (55.8%), and two thirds were prescribed
hormone therapy (67.1%).

At T1, upward identification was the most frequently endorsed SC. Upward identification
(H2, 174]=20.09, p<0.001) and upward contrast both decreased from T1-T3 (A2,
175]=9.46, p<0.001), but there were no changes in downward contrast or downward
identification (p5>0.05). HRQOL improved over time (A2, 173]=36.67, p<0.001) with the
lowest mean HRQOL at T1. Depressive symptoms decreased over time (H2, 164]=9.94,
p<0.001) with the highest mean depressive symptoms at T1.

Model 1: T1-T2

Model 1 (Figure 2a) fit the data well (y2[4]=5.70, p=0.223; CFI=1.00; RMSEA=0.04;
SRMR=0.01). See Table 2 for all standardized coefficients.
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Cross-sectional associations.—T1 upward contrast and downward identification were
negatively associated with concurrent HRQOL. That is, in the time after breast cancer
diagnosis/surgery and before beginning other adjuvant therapies (baseline), more frequently
thinking that you are worse off than women who don’t have breast cancer (upward contrast)
and that you are similar to women with worse breast cancer (downward identification) were
associated with poorer HRQOL.

Prospective associations.—T1 upward contrast predicted better T2 HRQOL and less
T2 depressive symptoms (marginal association), and T1 upward identification predicted
more T2 depressive symptoms. In other words, at baseline, more frequently thinking that
you are worse off than women who don’t have breast cancer (upward contrast) predicted
better HRQOL and less depressive symptoms (marginally) 6 months later. More frequently
thinking that you are similar to women who have recovered from breast cancer (upward
identification) predicted more depressive symptoms 6 months later.

Intervention effects.—All significant associations held after controlling for study
condition. Condition was not associated with T1 SCs, stage, or optimism, or with T2
HRQOL or depressive symptoms (ps>0.05).

Model 2: T1-T3

Model 2 (Figure 2b) fit the data well (X2[4]:5.61, p=0.230; CFI=1.00; RMSEA=0.04;
SRMR=0.01). See Table 2 for all standardized coefficients.

Cross-sectional associations.—Cross-sectional associations between T1 SCs,
HRQOL, and depressive symptoms in this model were identical to those reported in Model
1.

Prospective associations.—Consistent with Model 1, T1 upward contrast predicted
better T3 HRQOL.

Intervention effects.—All significant associations held after controlling for study
condition. CBSM was associated with better T3 HRQOL (p=0.11, p=0.028) and fewer T3
depressive symptoms ($=-0.14, p=0.027).

Model 3: T2-T3

Model 3 (Figure 2c) fit the data acceptably (X2[4]:9.91, p=0.042; CFI=0.98; RMSEA=0.08;
SRMR=0.02). See Table 2 for all standardized coefficients.

Cross-sectional associations.—T2 upward contrast and upward identification were
both negatively associated with HRQOL and positively associated with depressive
symptoms. That is, approximately 6 months after initiating adjuvant therapies, more
frequently thinking that you are worse off than women who don’t have breast cancer
(upward contrast) and similar to women who have recovered from breast cancer (upward
identification) was associated with poorer HRQOL and more depressive symptoms.
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Prospective associations.—T2 downward identification predicted poorer T3 HRQOL
and more T3 depressive symptoms (marginal association). In other words, approximately 6
months after initiating adjuvant therapies, more frequently thinking that you are similar to
women with worse breast cancer (downward identification) predicted poorer HRQOL and
more depressive symptoms (marginally) 6 months later (12 months post-diagnosis/surgery).

Intervention effects.—All significant associations held after controlling for study
condition. CBSM was marginally associated with upward contrast at T2 (8=0.12, p=0.080).
All other associations with study condition were non-significant (£5>0.050).

Discussion

This study examined the associations of SCs with HRQOL and depressive symptoms among
women with newly diagnosed non-metastatic breast cancer at three timepoints — post-
diagnosis/surgery and before beginning adjuvant therapies (T1), and 6 (T2) and 12 months
later (T3). Consistent with our hypotheses, upward contrast was associated with poorer
concurrent HRQOL at T1 and T2 (medium and small effects, respectively) and with more
concurrent depressive symptoms at T2 (small effect) but not at T1. Contrary to our
hypotheses, T1 upward contrast subsequently predicted better HRQOL at T2 and T3 (small
effects) and less depressive symptoms at T3 (marginal association). Further, T1 upward
identification predicted more T2 depressive symptoms (small effect), and T2 upward
identification was associated with poorer concurrent HRQOL and depressive symptoms
(small effects). As expected, T1 downward identification was associated with poorer
concurrent HRQOL (small effect), and T2 downward identification predicted poorer T3
HRQOL (small effect) and more T3 depressive symptoms (marginal association).

Results suggest that in the time after diagnosis/surgery, recognizing the differences between
oneself and women without breast cancer (upward contrast) and identifying with other breast
cancer patients (downward identification), essentially facing the reality of a breast cancer
diagnosis, are detrimental to immediate HRQOL. Indeed, almost one third of newly
diagnosed breast cancer patients experience clinically elevated distress.3> However, we
found that facing this new reality was protective for HRQOL up to 12 months later. This is
consistent with studies showing that coping through denial post-breast cancer diagnosis is
detrimental over time, whereas post-diagnosis acceptance predicts more positive adjustment.
36,37 1t is possible that our observed pattern of SCs reflect how denial may be initially
protective and acceptance threatening, yet have the opposite effects over time.

Our findings suggest that upward comparisons (both contrast and identification)
approximately 6 months post-diagnosis/surgery were associated with poorer concurrent
psychosocial well-being. This is consistent with work suggesting that upward comparisons
are threatening, inasmuch as they place the self in an unfavorable position.1314 There may
be something unique about this particular timepoint, at which many women were completing
primary treatment, which makes upward comparisons particularly threatening.

This study has important strengths. The sample was homogeneous, as all participants were
women with newly diagnosed non-metastatic breast cancer. Focusing exclusively on breast
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cancer patients and recruiting them at a distinct time eliminated many between-subject
differences that may influence the associations of interest.> We included theoretically
relevant covariates, ensuring that the observed associations were significant above the effects
of potential confounders. Finally, we used a longitudinal design and robust statistical
methodology, allowing for relationships to emerge over a longer period of time than has
been previously reported.>11

Study Limitations

Participants reported a high average household income and were well-educated. Data were
self-reported and thus vulnerable to issues of self-representation (with the exception of
objectively-assessed depressive symptoms). Women self-selected into the larger intervention
trial, which could select for women who are more comfortable in group settings in which
SCs are likely. Further, we used a self-constructed measure of four SCs, resembling past
research.” A more complete picture could be observed using open-ended assessments to
capture nuanced comparisons23 or by using other validated SC measures.®

Clinical Implications

Findings could have implications for long-term health outcomes. For example, greater
depressive symptoms in the first year of breast cancer treatment are linked to higher all-
cause mortality.38-40 Assessing SCs early in the course of breast cancer treatment could be a
unique way to identify those at risk of poorer long-term psychosocial adjustment and who
will potentially benefit from supportive care. Further, knowledge of how breast cancer
patients make SCs during treatment and how those comparisons can influence HRQOL and
depression may be useful in the development and deployment of group-based psychosocial
interventions. We did not find associations between the CBSM intervention and SCs in this
sample; however, CBSM was not designed to affect SCs. Other work has found that
individually-administered interventions designed to induce and manipulate SCs can affect
HRQOL over 3 months.1%-21 Notably, these studies have been conducted with cancer
patients at various points in the cancer trajectory. Our findings suggest that the associations
of SCs with psychosocial well-being persist across the first year of breast cancer treatment.
Perhaps this timeframe, during which contextual threat is high, lends itself to SC
intervention. Future research should investigate this possibility.

Conclusions

This study provides evidence that SCs during the first 6 months after breast cancer diagnosis
can affect concurrent HRQOL and depressive symptoms as well as prospective outcomes up
to 6 and 12 months later. Upward SCs were related to compromised concurrent psychosocial
well-being, but prospective effects varied by the interpretation of the comparison (i.e.,
contrast vs. identification). Findings have implications for the development and deployment
of group-based psychosocial interventions during the early phases of survivorship, during
which opportunities for SC are prevalent.
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Figurel.
Conceptual model relating social comparisons with health-related quality of life and

depressive symptoms controlling for stage of disease and optimism.

Psychooncology. Author manuscript; available in PMC 2019 June 03.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Bouchard et al. Page 12

a)
|
Il
| Health-Related
T1 Upward Quality of Life ‘
Contrast 0.12%
e T2
T1 Upward T~ -0 124 3 Health-Related
\ Identification < Quality of Life
q ’ N _—
T1 Downward Q\\.‘ T2
Contrast g Depressive
Symptoms
T1 Downward
Identification
T1
Depressive
Symptoms
Optimism
Tl
, Health-Related
T1 Upward / Quality of Life
Contrast 0.19%x
\ 3
T1 Upward \ Health-Related
| Identification \ Quality of Life
\ T1 Downward \"; T3
Contrast S Depressive
3 Symptoms
T1 Downward 4
Identification
Tl
Depressive
) Symptoms
'
©)
T2
_ Health-Related
T3
Health-Related
Quality of Life
T3
_______ Depressive
_______ Symptoms
Depressive
Symptoms
Optimism
Figure 2.

a) Significant effects of baseline (T1) social comparisons (SCs) on concurrent and 6-month
(T2) health-related quality of life (HRQOL) and depressive symptoms; b) Significant effects
of T1 SCs on concurrent and 12-month (T3) HRQOL and depressive symptoms; c)
Significant effects of 6-month (T2) SCs on concurrent and T3 HRQOL and depressive
symptoms. Solid lines represent significant paths (p<0.05). Dotted lines represent marginally
significant paths (0.05<p<0.10). Grey lines represent covariate paths. Significant
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standardized coefficients only shown for associations between SCs, HRQOL, and depressive
symptoms. 1p<0.10; *p<0.05; **p<0.10; ***p<0.001.
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Table 1.

Characteristics of the sample

Variable T1 T2 T3
Age (years); M (SD) 50.34 (9.03)
Race/ethnicity; n (%)
White non-Hispanic 152 (63.3)
Hispanic 61 (25.4)
Black 21 (8.8)
Asian 5(2.1)
Not reported 1(0.4)
Education; n (%)
Less than high school 3(1.2)
High school 27 (11.2)
Some college 73 (26.3)
College and above 147 (61.3)
Annual household income (thousands of dollars); M (SD) 79.62 (67.08)
Stage of disease; n (%)
0 42 (17.5)
I 83 (34.6)
Il 91 (37.9)
1l 23 (9.6)
Missing 1(0.4)
Surgical procedure; n (%)
Lumpectomy 122 (50.8)
Mastectomy 118 (49.2)
Received chemotherapy; n (%) 127 (52.9)
Received radiation; n (%) 134 (55.8)
Received hormone therapy; n (%) 161 (67.1)
Received more than one treatment (e.g., chemotherapy and radiation); n (%) 153 (63.7)
Social comparisons; M (SD)
Upward contrast 0.91 (0.84) 0.66 (0.65) 0.61 (0.65)
Upward identification 2.14 (1.18) 1.63(1.27) 1.49 (1.29)
Downward contrast 1.76 (1.13) 1.68 (1.14) 1.70 (1.10)
Downward identification 1.13(0.88) 1.05 (0.85) 1.01 (0.90)
Health-related quality of life; M (SD) 79.47 (14.59) 84.28 (14.77) 86.98 (14.07)
Depressive symptoms; M (SD) 7.52 (5.46) 5.97 (4.91) 5.92 (4.88)
Optimism; M (SD) 20.02 (3.39)

Note. M=mean; SD=standard deviation; n=frequency; T1=baseline; T2=6 months; T3=12 months; T1 n=240; T2 n=194; T3 n=192.
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