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Introduction

Breast cancer (BC) patients commonly utilize different 
health behaviors (HBs) such as diet, exercise, and comple-
mentary and alternative medicine (CAM) for a variety of 
reasons including cancer prevention.1 The overall preva-
lence ranges from 17% to over 70% depending on the popu-
lation and the CAM therapies studied. Few studies have 
examined the use of CAM among women at high risk for BC 
(HR-BC). This HR-BC population includes women with a 
strong family history of BC and/or who have a genetic muta-
tion that confers a high predisposition to developing breast 
and other cancers. This may also include women already 
diagnosed with BC or ductal carcinoma in situ at a young 
age with strong family history as the remaining breast would 

remain at high risk for developing BC in the future. One 
well-defined group is women with a BRCA1 or BRCA2 gene 
mutation, who have a cumulative risk of developing BC by 
age 70 years of 49% to 87%.2 Because of this significantly 

922610 ICTXXX10.1177/1534735420922610Integrative Cancer TherapiesLee et al
research-article20202020

1Case Western Reserve University and University Hospitals, Cleveland, 
OH, USA
2University of Chicago, Chicago, IL, USA
3Independent Contractor
4Hospital of the University of Pennsylvania, Philadelphia, PA, USA

Corresponding Author:
Richard T. Lee, Department of Medicine, Case Western Reserve 
University and University Hospitals, 2103 Cornell Rd, Wolstein 
Research Bldg, Cleveland, OH 44106-4915, USA. 
Email: Richard.T.Lee@Case.edu

Utilization of Complementary  
Alternative Medicine, Diet, and  
Exercise Among Women at High Risk  
for Developing Breast Cancer

Richard T. Lee, MD1 , Andrea Amico, MD, MA2, David Malaka, MD2,  
Rachel Lewin, MA2, Shelly A. Cummings, MS2, Marion Verp, MD2,  
Linda Patrick-Miller, PhD3, Angela R. Bradbury, MD4,  
and Olufunmilayo I. Olopade, MD2

Abstract
Background: Women diagnosed as having a high risk for breast cancer (HR-BC) often seek different health behaviors (HBs) 
such as complementary and alternative medicine (CAM), diet, and exercise to improve their health and cancer outcome. 
Methods: Women already enrolled in a multimodality screening study for patients at HR-BC (gene mutation carrier or 
>20% cumulative lifetime risk) were given a questionnaire to evaluate their use of CAM therapies, diet, and exercise before 
and after a diagnosis of HR-BC. Patients were also asked to complete the Short-Form 36, State-Trait Anxiety Inventory, 
and Beck Depression Inventory. Results: A total of 134 (67%) subjects completed the survey from the original cohort. 
General characteristics included a median age of 46 years (range = 24-73 years), majority were White (91%), BRCA1/2 gene 
mutation carrier (49%), and prior diagnosis of breast and/or ovarian cancer (30%). Almost all of the patients reported a 
lifetime prevalence of any HB (97%) and CAM utilization (91%). Subjects also had a high lifetime utilization of exercise (83%), 
herbs and supplements(72%), and diet programs (58%). All of these HBs declined in utilization after diagnosis of HR-BC by 
as much as 30%. After diagnosis of a HR-BC, a personal history of breast and/or ovarian cancer was significantly correlated 
with increased use of CAM (odds ratio [OR] = 5.9, P < .01), herbs and supplements (OR = 4.3, P < .01), and diet program 
(OR = 4.4, P < .01) in multivariate analysis. Conclusions: HBs such as CAM, diet, and exercise are highly prevalent among 
women with HR-BC, and the utilization of HB decreases significantly after diagnosis of HR-BC.
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elevated risk for developing BC, these women may seek pre-
vention interventions such as CAM, diet, and exercise. 
Limited information exists regarding the use of different 
HBs in this population before and after being diagnosed with 
a HR-BC, which makes it of particular interest in our current 
study.

We hypothesized that among HR-BC women, individu-
als with increased emotional distress, anxiety, or depression 
would be more likely to incorporate different HBs such as 
CAM, diet, and exercise. The purpose of our study was to 
evaluate (1) the prevalence of HB, focusing on CAM, diet, 
and exercise, among HR-BC women; (2) explore decision 
and communication patterns regarding CAM use; and (3) 
determine whether correlations exist between CAM use and 
factors such as age, education, gender, race, cancer diagno-
sis, and psychological states (emotional distress, anxiety, 
and depression).

Methodology

Patients

Women at HR-BC enrolled in a prospective enhanced 
screening study were asked to complete a questionnaire 
about CAM use from 2007 to 2009. Details of this screen-
ing study have been published previously.3 Participants 
were included if they had an identified genetic mutation in 
a BC predisposition gene (eg, BRCA1/2 or CDH1) or a 
≥20% lifetime risk of developing BC using published prob-
ability models (eg, Gail, Claus, or BRCA-Pro).4,5 Patients 
with a history of BC needed to have completed treatment 
and be cancer free for 2 years. In addition to a yearly mam-
mogram, enrolled subjects had 6-month evaluations that 
included a breast examination, ultrasound, and magnetic 
resonance imaging. A baseline questionnaire was given to 
the patients and included questions about age, ethnicity, 
income, education, and past medical history, including can-
cer diagnosis and treatment. The questionnaire was devel-
oped by the authors (RTL, AB, FO). This study was 
approved by the institutional review board of the University 
of Chicago (#12073B).

Health Behaviors

To identify use of CAM, diet, and exercise, we gave study 
subjects a self-administered survey instrument that asked 
about common HBs and all categories of CAM, as defined 
by the National Center for Complementary and Integrative 
Health. The questionnaire asked specifically about the use of 
biologically based therapies (coenzyme Q10, black cohosh, 
essiac, green tea supplement, Hoxsey Formula, maitake 
mushroom, mega-dose vitamins, mistletoe, selenium, shark 
cartilage, vitamin C, vitamin E, and other), dietary changes 
(low fat, increased soy, increased green tea, macrobiotic, and 

other), alternative medical systems (traditional Chinese 
medicine, naturopathic medicine, homeopathic medicine, 
and other), and nonbiologically based therapies (acupunc-
ture, chiropractor, exercise, massage, meditation, prayer/
spiritual healing, relaxation, psychotherapy, support group, 
yoga, and other). The timing (lifetime, before, and after 
diagnosis of HR-BC) and whether initiation of CAM use 
was cancer related were also documented. Other data col-
lected via the questionnaire included communication pat-
terns with health professionals, decision-making, and 
monthly out-of-pocket expenses related to CAM use.

Psychologic Measures

To evaluate depression in the subject cohort, we used the 
Beck Depression Inventory (BDI). A score of >9 at any time 
was considered abnormal.6 We also used the State-Trait 
Anxiety Inventory (STAI) to evaluate the subjects for anxi-
ety.7 For the STAI-Trait score, the baseline average score 
was used to dichotomize patients with low versus elevated 
baseline anxiety trait levels. For the STAI-State score, sub-
jects were divided into those with the elevated STAI-State 
score (as determined relative to the overall cohort average) 
at any time during the study and those with STAI-State 
scores that were never above average during the study. 
Finally, patients were asked about the general population 
risk for BC and whether they viewed their own risk as above, 
below, or the same as the general population risk for BC.

The Short Form 36 (SF-36) was used to collect informa-
tion on the quality of life of subjects and provides a score in 
8 domains: general health, mental health, physical function, 
social role function, emotional role function, physical role 
function, vitality, and body pain.8,9 Scores were converted 
to a scale of 0 to 100 with 50 being the general population 
norm and participants with scores <50 having poorer qual-
ity of life. Mental health and emotional role function sub-
scales were used to evaluate for emotional distress with 
scores < 50 considered to represent emotional distress.

Statistical Analysis

To explore predictors of HBs and CAM therapies, we per-
formed univariate analysis using the different HBs survey 
categories: (1) any HB (including CAM, diet, exercise, sup-
port group, and psychotherapy), (2) CAM (herbs and sup-
plements [HS], acupuncture, massage, and so on, but 
excludes diet, exercise, support group, and psychotherapy), 
(3) HS, (4) other CAM therapies (such as diet, exercise, 
support group, and psychotherapy) excluding HS, (5) diet 
programs, and (6) exercise. These categories were exam-
ined separately for time points before and after a diagnosis 
of cancer (or risk of cancer). For the purposes of this study, 
diagnosis of BC or diagnosis of elevated BC risk were con-
sidered equivalent. If subjects were pursuing a HB, they 
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were asked if the reason was related to cancer (both risk of 
BC and/or diagnosis of BC) or not. Demographic variables, 
which have been previously reported to be correlated with 
CAM use (age, income, education, and race), along with 
variables of interest (perceived risk of cancer, breast and/or 
ovarian cancer history, and psychological measures), were 
analyzed using univariate logistic regression to test for 
associations between the different categories of HBs.10-12 
All associations with HBs are presented as odds ratios 
(ORs) and P values. Variables with a P value of <.10 in the 
univariate analysis were sequentially included in the multi-
variate logistic regression model. All statistical analyses 
were performed using STATA 11.0 (StataCorp LP, College 
Station, TX).

Results

Patients

A total of 134 of the 198 women (67%) enrolled in the screen-
ing study completed the survey. Participants had a mean age 
45 years (±10.4 years) and generally Caucasian (92%), well 
educated, and affluent (Table 1). Nearly one third (30%) of 
the patients surveyed reported a history of breast and/or ovar-
ian cancer. BC risk models predicted that the subjects had a 
13.7% to 32.5% overall average risk of being a carrier of a 
BC susceptibility gene. Approximately half of the subjects 
(51%) had a known susceptibility gene for BC. Most patients 

had normal psychological scores on BDI (86%), SF-36 
Mental Health Subscale (94%), and the SF-36 Emotional 
Role Subscale (88%; Table 2). Approximately half of sub-
jects (52%) perceived a much high risk of developing cancer 
in the future as compared with the general population.

Health Behaviors and CAM Use

Nearly all subjects (97%) reported utilizing HBs at some 
point in their lives; most commonly use of a CAM therapy 
(91%). This utilization of any HB dropped from 87% before 
a diagnosis of HR-BC to 68% after diagnosis. CAM thera-
pies (excluding diet, exercise, psychotherapy, and support 
group) similarly dropped from 81% to 51% after diagnosis 
of HR-BC. Subjects were also less likely to incorporate diet 
and exercise behaviors after diagnosis of HR-BC, 48% ver-
sus 32% and 64% vs 34%, respectively. The use of CAM 
therapies was more likely to be cancer related (31%) than 
were diet (21%) and exercise (16%; Table 3).

Specifically, the most prevalent lifetime HBs reported 
were exercise (83%), massage (68%), vitamin C use (57%), 
low-fat diet (49%), yoga (44%), and vitamin E (41%). 
These same behaviors were reported as the most common 
prior to diagnosis of HR-BC. After this diagnosis, the same 
6 behaviors were the most common, but the prevalence 
dropped significantly (Table 4). For example, the use of 
massage went from 54% before diagnosis of HR-BC to 
25% after diagnosis. The most common HBs used for “can-
cer-related reasons” differed significantly from the preva-
lence above and included low-fat diet (68%, among those 
using this diet), exercise (31%), support group (100%), 
meditation (68%), prayer (48%), and drinking green tea 

Table 1.  Demographic.

Age 46 (±10.4)
Race, n (%)
  Caucasian 122 (92%)
  African-American 9 (7%)
  Other (Hispanic and Asia) 2 (2%)
Yearly household income, n (%)
  0-39 999 10 (8%)
  40-69 999 21 (16%)
  >70 000 101 (77%)
Education, n (%)
  High school 15 (11%)
  Some college 14 (11%)
  4-year college degree 49 (37%)
  Graduate degree 55 (42%)
Cancer history 43 (32%)
  Breast and/or ovarian 40 (30%)
Risk model, mean (SD)
  Gail 15.4 (11.5)
  Claus 13.7 (12.4)
  Couch 12.6 (19.7)
  BRCA pro 32.5 (37.4)
Mutation status, n (%)
  Mutation carrier 63 (51%)
  None detected 23 (19%)
  Never tested 34 (27%)

Table 2.  Psychological Characteristics.

Beck Depression Inventory, n (%)
  Normal (0-9) 111 (86%)
  Mild depression (10-18) 16 (12%)
  Moderate-severe depression 2 (2%)
SF-36 Mental Health Subscale, n (%)
  Normal (≥50) 122 (94%)
  Low (<50) 8 (6%)
SF-36 Emotional Role Subscale, n (%)
  Normal (≥50) 112 (88%)
  Low (<50)s 16 (13%)
Perceived risk of cancer compared with the general  

population, n (%)
  Same 26 (20%)
  Little higher 37 (28%)
  Much higher 69 (52%)
STAI (baseline), median (SD)
  Trait 33 (9.0)
  State 32 (10.4)

Abbreviations: SF-36, Short Form 36; STAI, State-Trait Anxiety 
Inventory; SD, standard deviation.
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(59%). Adoption of new HBs was most prevalent for HS 
(36% among those using HS) followed by diet (21%) and 
exercise (21%). Only 2 of the most common HBs were 
reported as increasing in utilization after diagnosis of 
HR-BC: green tea (9% vs 13%) and support groups (6% vs 
10%). Patients reported spending an average of $106 ($0-
$800) per month on out-of-pocket expenses for these HBs.

Communication and Decision Practices Related 
to Health Behaviors

Subjects reported learning about HBs from family and/or 
friends (50%), print media (44%), physicians (37%), and the 
Internet (25%). This cohort reported that they most often 
considered diet (18%), acupuncture (17%), green tea (16%), 
meditation (16%), yoga (14%), and relaxation therapy (11%) 
but did not make these types of changes primarily because 
they were unsure of the benefit (31%), lack of interest (26%), 

lack of information (22%), and cost (12%). When deciding 
about HBs and CAM, 68% reported that they made the deci-
sion entirely on their own. The most commonly reported 
reasons for pursuing these interventions were to improve 
overall health (82%), to employ a holistic approach to health 
care (44%), to minimize side effects from intervention 
(42%), to do everything possible to treat (or prevent) cancer 
(38%), and to have a sense of control over health care (35%). 
Almost half of the subjects (48%) reported that they did not 
discuss these HBs or CAM therapies with a physician.

Univariate and Multivariate Analyses

Similar to previous studies, younger age, race, higher 
income, more education, history of breast and/or ovarian 
cancer, and higher perceived risk for future BC were 
found to have correlations to use of different HB catego-
ries on univariate analysis. We also found that several 

Table 3.  Prevalence of Health Behaviors and CAM by Categorya.

Category
Lifetime 

Prevalence
Before Diagnosis of High 
Risk of Developing BC

After Diagnosis of High 
Risk of Developing BC

Cancer-Related 
Reason

Any health behavior 130 (97%) 117 (87%) 91 (68%) 63 (47%)
CAMb 122 (91%) 109 (81%) 77 (57%) 42 (34%)
HS 97 (72%) 71 (53%) 55 (41%) 27 (28%)
Other CAMc 113 (84%) 98 (73%) 60 (45%) 26 (23%)
Diet 78 (58%) 64 (48%) 43 (32%) 28 (36%)
Exercise 109 (83%) 91 (64%) 48 (34%) 15 (14%)

Abbreviations: CAM, complementary and alternative medicine; BC, breast cancer; HS, herbs and supplements.
aData shown provides the number of subjects and percent of the entire cohort for each column. For the column “cancer-related reason,” the 
percentage is of those subjects who reported utilizing the specific health behavior.
bExcludes diet, exercise, prayer, support group, and psychotherapy.
cExcludes diet, exercise, prayer, support group, psychotherapy, and HS.

Table 4.  Most Common Specific Health Behaviorsa.

Type of Intervention
Lifetime 

Prevalence
Before Diagnosis of High 
Risk of Developing BC

After Diagnosis of High 
Risk of Developing BC

Cancer-Related 
Reason

Exercise 109 (83%) 91 (64%) 48 (34%) 15 (14%)
Massage 91 (68%) 73 (54%) 33 (25%) 6 (7%)
Vitamin C 76 (57%) 60 (45%) 26 (19%) 7 (9%)
Low-fat diet 64 (49%) 52 (39%) 28 (21%) 19 (30%)
Yoga 59 (44%) 43 (32%) 19 (14%) 1 (2%)
Vitamin E 53 (41%) 40 (30%) 21 (16%) 9 (17%)
Chiropractic medicine 49 (37%) 39 (29%) 12 (9%) 0 (0%)
Prayer 48 (37%) 43 (32%) 25 (19%) 12 (25%)
Psychotherapy 42 (32%) 33 (25%) 19 (14%) 9 (21%)
Meditation 33 (25%) 20 (15%) 19 (14%) 13 (39%)
Acupuncture 29 (22%) 16 (12%) 12 (9%) 3 (10%)
Increased green tea 26 (22%) 12 (9%) 17 (13%) 10 (38%)
Support group 28 (21%) 8 (6%) 14 (10%) 14 (50%)

Abbreviation: BC, breast cancer.
aData shown provides the number of subjects and percent of the entire cohort for each column. For the column “cancer-related reason,” the 
percentage is of those subjects who reported utilizing the specific health behaviors.



Lee et al	 5

psychological measures were correlated with different HBs: 
STAI-Trait, STAI-State, SF-36 Emotional Role Subscale, 
SF-36 Mental Health Subscale, and BDI. An above average 
STAI-State at any time during the study had the strongest 
correlation with the use of different HBs, specifically use of 
any HB after diagnosis of HR-BC (P = .058), use of an 
exercise program at any time (P = .021) and before diagno-
sis (P = .058), and CAM use after diagnosis (P = .087). 
The STAI-State variable was used as the psychological 
dependent variable in multivariate analysis along with 
younger age, race, income, education, and history of cancer. 
Before a diagnosis of HR-BC, an elevated perceived risk of 
developing BC was associated with the utilization of any 
HB (OR = 5.0, P = .01), CAM (OR = 3.2, P = .02), non-
HS CAM (OR = 3.9, P = .004), and exercise program (OR 
= 4.0, P = .003). Having a history of breast and/or ovarian 
cancer as well as an elevated STAI-State anxiety score were 
associated with utilization of an exercise program—OR 3.1 
(P = .03) and OR 2.5 (P = .04), respectively. In contrast, 
after a diagnosis of HR-BC, having a history of breast and/
or ovarian cancer was the strongest predictor of different 
HBs: any HB (OR = 6.6, P = .003), CAM (OR = 5.9, P = 
.001), HS (OR = 4.3, P = .001), non-HS CAM (OR = 5.0, 
P = .001), and dietary change (OR = 4.4, P = .002). A high 
perceived risk of developing BC remained associated with 
CAM (OR = 2.6, P = .04) and non-HS CAM (OR = 2.6, P 
= .04) after diagnosis. A household income of more than 
$70 000 a year was associated with incorporating an exer-
cise program after diagnosis (OR = 4.8, P = .007).

Discussion

Our findings indicated that a high prevalence of HBs includ-
ing CAM, diet, and exercise was reported among women at 
HR-BC. Although most participants endorsed using these 
HBs at some point in their lives, all activities were less 
prevalent after diagnosis of a HR-BC and even fewer HBs 
were used for cancer-related reasons. The reasons for these 
findings were not explored in this study. With over 80% of 
subjects reporting improved overall health as a reason to 
pursue HBs, it was surprising that only a fraction of respon-
dents reported that exercise and diet changes were pursued 
for cancer-related reasons.

There is growing evidence that diet and exercise have 
the ability to improve survival rates among women with 
BC.13,14 In addition, psychological interventions that reduce 
stress and anxiety (eg meditation, yoga, and support groups) 
may also improve outcomes such as quality of life and sur-
vival.15,16 Women at particularly HR-BC should be coun-
seled on lifestyle management as a key component of their 
prevention strategy, which clearly has strong implications 
for also improving their overall health and wellbeing. A 
common reason that women did not report pursuing life-
style interventions was lack of information. By providing 

information about the benefits of diet and exercise, physi-
cians can help reduce the barriers to these simple yet impor-
tant interventions for women at high risk for cancer.

Our results differ somewhat from those of other studies 
about women at HR-BC. DiGianni et  al found a general 
increase in CAM use, from 54% to 62%, 1 year after base-
line assessments among a cohort of women at HR-BC.17,18 
Those results differ from our results, in which respondents 
reported a general decline in use of CAM therapies over 
time, except for mega-dose vitamins and dietary green tea. 
Our current study also reported correlations between CAM 
use and self-reported depression among cancer survivors. 
Mueller et  al also found a high prevalence of CAM use 
among BRCA1/2 carriers history of cancer, higher educa-
tion, younger age, breast self-examinations, and anxiety 
associated with ovarian cancer.19 In contrast, a study by 
Field et  al found that worry associated with BC but not 
ovarian cancer was associated with CAM use.20 This study 
also reported correlations among those with increased gen-
eral anxiety but not a cancer-specific anxiety. Mueller et al’s 
study of patients at HR-BC assessed depression using a 
validated instrument, and no associations were found with 
CAM use.19 Differences in findings may be related to meth-
odology as our study was a single cross-sectional survey 
and was not repeated over time. In addition, the population 
included in these studies were different in the proportion of 
women with a known mutation and cancer diagnosis.

The current study, as well as others, still leaves several 
questions unanswered about what accounts for the differ-
ences in our study findings from previous studies, how to 
best examine HBs (including CAM), as well as how to mea-
sure psychological factors such as anxiety and depression. 
Future studies may benefit from examining a broad range of 
HBs such as diet, exercise, and breast self-examination to 
have a better understanding of all related activities pursued 
by patients at HR-BC. Understanding why most women 
decrease their use of HB after a diagnosis of HR-BC should 
be explored further in order to develop interventions that 
would help increase their use. Studies of HBs and CAM 
should attempt to use more uniform categories to allow for 
easier comparisons between studies. Additionally, it remains 
unclear whether general or cancer-specific measures of psy-
chological factors such as anxiety are important factors 
when patients decide to pursue specific HBs such as CAM.

Our current study focuses on a specific population of 
women at HR-BC, which limits the generalizability of our 
data. Our methodology relied on self-reported, retrospective 
questionnaires, which likely underestimated the actual prev-
alence of HBs and CAM use. A longitudinal study design 
would provide additional information on the long-term use 
of these types of interventions. Future studies would also 
investigate CAM use in other racial and ethnic groups that 
are underrepresented in the literature. Validated measures 
for both cancer-specific and general measures of anxiety 
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could provide additional information to help clinicians iden-
tify patients who are most likely to pursue CAM therapies.

Summary

Patients at high risk for breast reported that they commonly 
use CAM and lifestyle interventions. Most of the women 
surveyed reported that these practices were done to improve 
their overall health and were not related to their cancer or 
their risk of cancer. Nearly half of the patients reported that 
they did not discuss any of these interventions with their 
doctors. Our results indicate that this population of women 
at HR-BC appears favorably inclined toward the use of 
these interventions; however, the use of diet, exercise, and 
CAM decreased after the diagnosis of HR-BC. Education 
for patients and clinicians about the potential benefits of a 
healthy lifestyle, including a healthy diet and physical 
activity, may help prevent this decline. Patients and physi-
cians should be encouraged to discuss the risks and benefits 
of CAM use in conjunction with other therapies or risk 
modifying activities.
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