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Abstract

Purpose—Behavioral interventions have been used with breast cancer survivors (BCS) in cancer 

pain management and post-treatment quality of life (QOL) studies. We studied the effects of an 

anti-inflammatory dietary intervention on QOL in BCS.

Methods—One hundred fifty-three overweight and obese (body mass index [BMI] ≥ 25 kg/m2), 

early stage (0-III), English-speaking BCS who had completed all cancer treatment 2 or more 

months prior to enrollment were recruited into a two-arm randomized controlled trial with a 2 

(group) by 3 (time) repeated measures design. Intervention components included six monthly 

food-preparation workshops and twelve motivational interviewing telephone calls. Endpoints 

included the Perceived Stress Scale (PSS), the Functional Assessment of Cancer Therapy–General 

(FACT-G) and Breast Cancer (FACT-B), and the Center for Epidemiologic Studies Depression 

Scale (CES-D). Repeated measures analysis using PROC MIXED in SAS version 9.4 was used.

Results—On repeated measures analysis (intent to treat), there were no differences between 

groups on any of the QOL outcomes except the PSS total scores. These were significantly different 

in the intervention group (IG; n = 76) compared to control group (CG; n = 77), showing a main 

effect of assignment but no effect of time and no interaction effects.

Conclusion—There was an impact on QOL as measured by the PSS between groups. The 

intervention reduced perceived stress at 6-month follow-up, but the effects dissipated by 12 

months. Sources and stress and stress reduction should be a focus of future studies. Future 
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research should also identify appropriate QOL measures that are sensitive to changes brought 

about by behavioral interventions.
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Introduction

The breast is the leading site of new cancer cases among US women, and the second 

leading cause of cancer death, according to 2021 estimates [1]. However, survival has 

increased due to improvements in both treatment and detection. Over 3.8 million American 

women were breast cancer survivors as of January 1, 2019 [2]. These women experience 

a plethora of symptoms as part of subclinical and clinical syndromes including chronic 

fatigue, depression, anxiety, and stress related to fear of cancer recurrence [3]. Challenging 

physical and mental health symptoms can negatively impact quality of life (QOL) and 

cancer prognosis [4–8].

Multiple evidence-based approaches have been developed to address these issues. Some 

have focused on increasing physical activity using the cardiac rehabilitation model 

[9]. Others have employed cognitive behavioral therapy [3] and naturopathic oncology 

complementary and alternative medicine [10]. Motivational interviewing (MI) has also been 

used, both in person [11] and via telephone [12, 13].

Nutrition intervention studies have largely focused on personalized diets recommended by 

a trained dietitian [14, 15]. Little has been published on the association of diet and QOL, 

and results have been mixed. A systematic review of breast cancer survivor interventions 

could not provide an overall estimate of effects on QOL due to the mixed nature of the 

studies (diet, physical activity, and weight loss) [16]. The ketogenic diet had short-term 

(6-week) positive effects on global QOL in a randomized controlled trial of Iranian 

breast cancer patients undergoing chemotherapy. The study was done using the validated 

European Organization for Research and Treatment of Cancer Quality of Life Questionnaire 

(EORTC QLQ-C30) [17]. A literature review of the Mediterranean diet concluded that it 

could reduce breast cancer recurrence and improve mood and depressive symptoms among 

postmenopausal women [18].

This study used an anti-inflammatory nutritional intervention focused on education in and 

adherence to elements of the Mediterranean diet to promote and help maintain behavioral 

change in dietary habits among a group of ethnically mixed breast cancer survivors. Our 

hypothesis was that adherence to the intervention would alter inflammatory cytokine levels 

and improve QOL. There is corroboration for this hypothesis and evidence for this effect 

of the Mediterranean diet specifically on depression in a recent narrative review [19]. 

Positive effects of the intervention on diet adherence and caloric intake have been previously 

published [20], and a manuscript on cytokine outcomes is in development. In this paper we 

explored the intervention’s effect on QOL outcomes.
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Although multiple general QOL instruments are available (e.g., the Short Form SF-36 and 

its derivative SF-12) [21], we chose the Functional Assessment of Cancer Therapy (FACT) 

scales developed by Cella and colleagues[22]. These include the 27-item FACT-General 

(FACT-G), one of the most widely used validated instruments assessing overall response to 

cancer treatment and survivorship [23, 24]; and the FACT-B, which includes all domains 

of FACT-G and adds a breast-cancer specific domain [25, 26]. FACT-B has been used to 

measure QOL-associated factors in multiple ethnic groups [6, 27, 28]. We also used the 

Perceived Stress Scale (PSS) [29], the Cancer Worry Scale (CWS) [30], and the Depression 

Scale of the CES-D [31, 32] due to the impact of these factors on BCS QOL [6, 7].

Methods

The study design and outcomes associated with the dietary intervention have been described 

in detail elsewhere [20, 33]. Briefly, 153 overweight and obese (BMI ≥ 25 kg/m2), early-

stage (0-III), English-speaking breast cancer survivors who had completed their treatment 

2 or more months prior to enrollment were recruited to a two-arm randomized controlled 

trial (RCT) with a 2 (group) by 3 (time) repeated measures design. Participants were 

randomized to intervention (IG; n = 76) and control (CG; n = 77) groups. IG participants 

were invited to participate in six monthly workshops that included culinary demonstrations, 

recipes, and meal planning, and 12 monthly motivational interviewing (MI) telephone 

calls. They also received monthly tailored newsletters personalized to individual readiness 

for change. CG participants received monthly American Institute for Cancer Research 

informational brochures and telephone calls (non-MI) prior to assessment appointments 

only. All participants completed questionnaires including items on cancer diagnosis, stage, 

and treatment data; depression, self-efficacy, and cancer worry; and the FACT-G and FACT-

B scales, as well as the Perceived Stress Scale and a reduced version of the Center of 

Epidemiological Studies depression assessment (CES-D). This battery of instruments was 

repeated at baseline, 6, and 12 months.

The FACT-G includes domains of physical, functional, social, and emotional well-being 

scored on a Likert-type scale ranging from 0 (not at all) to 4 (very much). The FACT-B 

contains all FACT-G domains plus a breast cancer-specific domain. Each domain is scored 

by adding individual item scores then multiplying by the number of items in the domain. 

The total score for the instrument is obtained by summing the domain scores. Higher scores 

equate to better QOL [34].

The PSS is rated on a 5-point Likert scale ranging from 0 (never) to 4 (very often). The 

scores ranging from 0 to 18 represent low stress, 19–37 represent moderate stress, and 38–56 

represent high stress [29, 35].

The CES-D’s usual scoring is a simple sum of item weights. A higher score indicates greater 

frequency and number of depression symptoms [32, 36].

MI telephone calls were conducted by research staff trained in MI by a certified member of 

the Motivational Interviewing Network of Trainers [37]. Calls occurred after each workshop 

for the first 6 months of the study, then approximately monthly thereafter. Research staff 
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recorded all questionnaire and telephone call responses in the Research Electronic Data 

Capture (REDCap) system, a web-based survey administration and data collection service 

developed at Vanderbilt University and housed in the Department of Population Health 

Sciences at UT Health San Antonio [38, 39].

Statistical analyses

Data were exported from REDCap into SAS and cleaned. Univariate and bivariate statistical 

tests were run using SAS version 9.4 (Cary, NC) to determine differences between the 

intervention and control groups on the various QOL instruments. T-tests were used to 

explore differences on continuous measures between the intervention and control groups. 

Differences between intervention and control groups and across timepoints were examined 

by repeated measures analyses using PROC MIXED in SAS [40]. Repeated measures 

analysis is used when there are many subjects but the number of measurement points in 

time on any individual subject is not large. PROC MIXED is robust for the analysis of 

longitudinal data as it uses all available data and does not enact case deletion if data for 

any one time point is missing. The covariance structure was modeled for correlations among 

measurements made on the same subject using a random effects statement.

Results

Participant baseline characteristics have been described elsewhere [33]. Briefly, women 

had a mean age of 56 years, were predominantly White (43%) and Latino (~ 41%), had 

a college degree (36%) and private insurance (~ 80%), and had an income of $2000 or 

more per month (76%) (Table 1). There were no significant differences between groups on 

demographic characteristics. Baseline scores on the quality of life (QOL) outcome measures 

comparing the intervention and control groups, including means and standard deviations, 

can be found in Table 2. There were no differences at baseline on any of the QOL measures, 

including the sub-scales of the FACT-B and FACT-G, PSS, or CES-D. There was some 

attrition (loss to follow-up) from baseline to 6-month and 12-month follow-up, with most 

loss to follow-up occurring between baseline and 6-month follow-up (Fig. 1).

The results of the repeated measures analysis found that one outcome variable, the total 

score from the Perceived Stress Scale, showed a statistically significant main effect of group 

assignment F(1, 385) = 5.49, p = 0.019, but no main effect of time across the three data 

collection points (baseline, 6-month follow-up, 12-month follow-up), F (2, 385) = 0.03, p 
= 0.97, and no interaction between time and group assignment, F (2, 385) = 0.45, p = 0.63 

(Fig. 2). No other significant findings were noted for the remaining QOL variables, total and 

sub-scale scores (Table 3).

Discussion

This study reported on the quality of life (QOL) outcomes assessed during a dietary 

intervention among breast cancer survivors. Baseline characteristics of participants and 

outcomes associated with the dietary intervention have been previously reported. The 

analysis revealed a reduction in perceived stress in the intervention group at 6-month follow-
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up; however, the effect had dissipated by the 12-month follow-up. None of the other quality 

of life indicators such as the FACT-G and FACT-B were significant.

Other randomized trials found differential effects when using the sub-scales and total scores 

of the FACT-G and FACT-B. A study of diet and exercise among breast cancer patients 

undergoing chemotherapy found no differences on either the FACT-G or the FACT-B [41]. 

Similarly, Thomas et al. found significant differences on one instrument but not the other 

[42]. The PSS has been successfully used with other samples of breast cancer patients and 

survivors, and the instrument has proven to be sensitive to assessment of perceived stress and 

reduction of perceived stress in a number of intervention studies [43–45].

One possible explanation for the findings related to QOL outcomes may be the construction 

of the intervention itself. The intervention group received an intense combination of food 

preparation and informational workshops during the first 6 months of the trial, motivational 

telephone interviewing, and monthly newsletters. Telephone contacts were structured such 

that they occurred after each of the monthly in-person workshops; after the first 6 months, 

no workshops were held and telephone contacts were either much shorter in duration or 

did not occur at all (e.g., participant did not pick up the telephone when the call was 

placed). Hence, any observable effects would probably have shown up at the 6-month 

follow-up, which is what occurred with the perceived stress scale, but not the other quality 

of life measures. It is also possible that some of the measures (FACT-G, FACT-B) are 

simply not sensitive enough to pick up changes from behavioral interventions such as the 

one employed in this trial. Other studies of populations with cancer and other long-term 

conditions have also found a decreased effect of interventions on some QOL measures at 

longer timepoints. A rapid systematic review demonstrated that psychological interventions 

aiming to improve QOL may not sustain physical QOL benefits over long-term follow-up 

of 12 months or more in patients with HIV and medically unexplained symptoms [46]. 

Likewise, a study of advanced prostate cancer survivors showed attenuated anxiety-reducing 

effects, as measured by the Memorial Anxiety Scale for Prostate Cancer, of an intervention 

at 12 months compared to 6-month follow-up [47]. A randomized controlled trial of men 

with advanced prostate cancer showed no effect on FACT-G scores at 12 months following 

two computer-based interventions [48].

Despite the fact our study was designed to achieve 90% power to detect a significant 

group-by-time interaction with α = 0.05 for all outcomes of interest, we ended with less than 

our initially estimated group sizes at 6- and 12-month follow-up. This may have affected our 

capacity to detect significant differences in QOL variables in our sample.

It is not possible to determine the exact nature of the reduction in stress occurring in the 

intervention. It could be that it was related to the participants’ feeling of empowerment 

from the intervention in that it provided guidance and hands on workshops to increase their 

intake of anti-inflammatory foods; this could have lowered feelings of stress related either to 

their previous diagnosis of breast cancer, stress related to body weight (as participants met 

criteria for overweight/obesity), some combination of both, or some other source of stress. 

However, exploration of the Cancer Worry Scale data shows that, for both groups, cancer 

worry decreased over time.
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In conclusion, this study found a reduction in perceived stress as measured by the PSS 

among intervention participants. Future research should identify appropriate quality of life 

measures that are sensitive to changes brought about by behavioral interventions.
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Fig. 1. 
Study flow diagram
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Fig. 2. 
Perceived stress total score: main effect of group assignment F(1, 385) = 5.49, p = .019, but 

no main effect of time across baseline, 6-month follow-up, and 12-month follow-up, F (2, 

385) = .03, p = .97, and no interaction between time and group assignment, F (2, 385) = .45, 

p = .63
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Table 3

Linear mixed model main effect results of quality-of-life outcomes across treatment and control groups, 6-

month and 12-month follow-ups

Variables Intervention (n = 76) Mean (SD) Control (n = 77) Mean (SD) p

Perceived Stress Scale

 6-month follow-up 20.64 (7.61) 20.32 (8.31)

 12-month follow-up 21.59 (7.44) 20.01 (8.23) .01

Social Well-Being (SWB) sub-scale

 6-month follow-up 20.96 (5.37) 20.54 (5.94)

 12-month follow-up 20.77 (5.15) 20.46 (6.17) .77

Emotional Well-Being (EWB) sub-scale

 6-month follow-up 20.91 (2.75) 19.97 (3.67)

 12-month follow-up 20.22 (3.23) 19.76 (3.98) .76

Functional Well-Being (FWB) sub-scale

 6-month follow-up 21.76 (4.29) 20.71 (5.24)

 12-month follow-up 20.60 (4.68) 20.78 (5.42) .98

Physical Well-Being (PWB) sub-scale

 6-month follow-up 24.13 (3.91) 23.25 (4.42)

 12-month follow-up 23.60 (4.09) 23.57 (4.13) .62

FACT-G

 6-month follow-up 87.96 (12.48) 84.47 (15.81)

 12-month follow-up 85.21 (13.38) 84.57 (16.42) .41

BCS*

 6-month follow-up 25.01 (5.38) 24.15 (5.86)

 12-month follow-up 24.77 (5.34) 24.31 (6.37) .82

TOI**

 6-month follow-up 71.11 (11.32) 68.12 (12.67)

 12-month follow-up 68.98 (11.51) 68.67 (13.60) .40

CES-D

 6-month follow-up 2.45 (2.18) 2.65 (2.39)

 12-month follow-up 2.85 (2.74) 2.88 (2.70) .51

*
BCS, Breast Cancer Scale;

**
TOI, Trial Outcome Index = PWB + FWB + BCS; FACTG = PWB + SWB + EWB + FWB. FACT-B encompasses FACTG + BCS

Support Care Cancer. Author manuscript; available in PMC 2023 May 03.


	Abstract
	Introduction
	Methods
	Statistical analyses

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

