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Introduction
Aromatase inhibitors are considered the “gold standard” of care 
for post-menopausal breast cancer survivors with an estrogen 
receptor positive localized breast cancer tumor.1,2 As an adju-
vant therapy (given to women to prevent a recurrence of breast 
cancer), aromatase inhibitors act by inhibiting the action of the 
enzyme aromatase, which is responsible for the formation of 
estrogen.3 This limits the production of estrogen, which in turn 
limits the proliferation of the cancerous breast tissues.3 
Randomized clinical trials have proven the efficacy of aro-
matase inhibitors to reduce cancer recurrence and cancer-
related mortality in post-menopausal women with estrogen 
receptor positive non-metastatic breast cancer tumors.1

As with any oral therapy, there is the associated challenge of 
suboptimal adherence among patients. Medication adherence 
among breast cancer survivors in past studies has ranged from 
55% to 93%, depending on the study.4–12 The most concerning 
aspects of this research are the decreasing level of adherence 
over time and the discontinuation of therapy before complet-
ing the prescribed regimen.4,6–8 Early discontinuation of hor-
monal therapy and non-adherence increases cancer survivors’ 
risk of cancer recurrence and cancer-related mortality.13

Few researchers have investigated psychosocial factors that 
may be associated with non-adherence to hormonal therapy 
among breast cancer survivors. In a study of 112 breast cancer 

survivors, Kimmick and colleagues 14 reported that higher self-
efficacy was associated with lower intentional and uninten-
tional levels of non-adherence to adjuvant hormonal therapy. 
Analysis of data from 153 post-menopausal breast cancer sur-
vivors showed that fear of recurrence was positively associated 
with patients’ beliefs about the necessity of adjuvant hormonal 
therapy.15 In the United Kingdom, Atkins and colleagues con-
ducted a prospective study with breast cancer survivors to 
determine the prevalence of non-adherence and factors associ-
ated with it. Using structured interviews, Atkins reported that 
55% of the patients in their sample population (N=131) were 
non adherent. Non-adherence was associated with younger age 
and dislike for aspects of the medication (e.g. side effects). 
Furthermore, those with higher locus of control scores for the 
“internal”(defined as the extent to which they feel they them-
selves have control over their illness) and “powerful others” 
(defined as the extent to which they feel others like family, 
friends, and health care professionals have control over their 
illness) domains had higher levels of non-adherence.11

In contrast, an Internet survey of breast cancer survivors by 
Kirk et al., found that 57% of survivors (N = 333) claimed to 
have not missed a single dose of their medications.12 Those who 
were non-adherent cited reasons such as medication-related 
side effects cost of medications, and forgetfulness.12 Medication-

Predicting Adherence to Aromatase Inhibitor Therapy 
among Breast Cancer Survivors: An Application of the 
Protection Motivation Theory

Monita Karmakar, MS1, Sharrel L Pinto, PhD2,  
Timothy R Jordan, PhD1, Iman Mohamed, MD3  
and Monica Holiday-Goodman, PhD2

1School of Population Health, University of Toledo, Toledo, Ohio, USA. 
2Department of Pharmacy Practice, University of Toledo, Toledo, Ohio, USA.  
3Department of Medicine, University of Toledo, Toledo, Ohio, USA.

ABSTRACT: The purpose of this observational study was to determine if the Protection Motivation Theory could predict and explain adherence 
to aromatase inhibitor (AI) therapy among breast cancer survivors. Purposive sampling was used to identify 288 survivors who had been 
prescribed AI therapy. A valid and reliable survey was mailed to survivors. A total of 145 survivors completed the survey.

The Morisky scale was used to measure adherence to AI. The survivors reported a mean score of 6.84 (±0.66) on the scale. Nearly 4 in 10 
survivors (38%) were non-adherent. Adherence differed by age, marital status, insurance status, income, and presence of co-morbid condi-
tions. Self-efficacy (r=0.485), protection motivation (r=0.310), and Response Efficacy (r=0.206) were positively and significantly correlated 
with adherence. Response Cost (r=-0.235) was negatively correlated with adherence. The coping appraisal constructs were statistically sig-
nificant predictors medication adherence (β=0.437) with self-efficacy being the strongest significant predictor of adherence (β = 0.429).

Keywords: Breast Cancer, Survivorship, Medication Adherence, Aromatase Inhibitors

RECEIVED: June 23, 2016. ACCEPTED: November 18, 2016.

PEER REVIEW: 4 peer reviewers contributed to the peer review report. Reviewers’reports 
totaled 618 words, excluding any confidential comments to the academic editor.

TyPE: Original Research

FUNDING : The author(s) disclosed receipt of the following financial support for the research, 
authorship, and/or publication of this article: This project was jointly funded by the Department 
of Pharmacy Practice and the Department of Medicine at the University of Toledo.

DEClARATIoN oF CoNFlICTING INTERESTS: The author(s) declared no potential 
conflicts of interest with respect to the research, authorship, and/or publication of this 
article.

CoRRESPoNDING AUThoR:  Monita Karmakar, School of Population Health, College of 
Health and Human Services, University of Toledo, 2801 W. Bancroft St, MS 119, Toledo, 
OH 43606, USA. Email Monita.karmakar@rockets.utoledo.edu

694520 BCB0010.1177/1178223417694520Breast Cancer: Basic and Clinical ResearchKarmakar et al
research-article2017

http://uk.sagepub.com/en-gb/journals-permissions
mailto:Monita.karmakar@rockets.utoledo.edu


2 Breast Cancer: Basic and Clinical Research 

related side effects is a commonly cited reason for lower adher-
ence to adjuvant therapy among breast cancer survivors.16

Several theoretical constructs may help to explain and pre-
dict medication non-adherence among breast cancer survivors. 
Past research has suggested that theoretical constructs such as 
social influence, knowledge, beliefs about capabilities, behavio-
ral regulation, emotions, environmental contexts and resources, 
social identity and decision making predicted medication 
adherence among breast cancer survivors.16 The association 
between social support and adherence to adjuvant hormonal 
therapy among breast cancer survivors was further confirmed 
through the research conducted by Huiart and others.17

Using a health behavior theory or model to identify factors 
that explain and predict medication adherence is an important 
research initiative. The investigators of the current study chose 
to use the Protection Motivation Theory (PMT) for this pur-
pose. The Protection Motivation Theory (PMT) was originally 
developed by Rogers (1975) to better understand the relation-
ship between perceptions of risk, motivation to protect oneself, 
and the performance of recommended health behaviors.18 
When applied to the current study, the PMT suggests that a 
breast cancer survivor’s motivation to adhere to her AI medica-
tion protocol will be maximized when she: (1) feels vulnerable 
to the health threat of cancer recurrence (i.e. perceived vulner-
ability); (2) believes that if cancer recurrence were to occur, it 
would have severe consequences (i.e. perceived severity); (3) 
believes that aromatase inhibitors are effective in averting the 
threat of cancer recurrence (i.e. Response Efficacy); (4) is con-
fident in her abilities to successfully adhere to the medication 
regimen (i.e. self-efficacy); (5) perceives that the rewards or 
benefits associated with non-adherence are small, and (6) 
believes that the perceived or tangible costs associated with 
adherence are minimal (i.e. Response Cost).19

According to the PMT, a survivor’s motivation to protect 
herself from cancer recurrence by taking her medications can 
be predicted by two main factors within the theory: Threat 
Appraisal and coping appraisal. Threat Appraisal can be 
defined as the survivors’ perceptions of the health threat, in this 
case, cancer recurrence, and is defined as the combination of 
survivors’ perceived vulnerability and perceived severity. In con-
trast, Coping Appraisal can be defined as the survivor’s belief in 
the efficacy of the recommended behavior to avert the health 
threat (i.e. Response Efficacy) plus her perceived ability to per-
form the recommended behavior (i.e. self-efficacy) minus the 
perceived costs of performing the recommended behavior (i.e. 
Response Costs).

Aims

The specific aims of the study were to use the PMT to: (1) 
assess breast cancer survivors’ adherence to aromatase inhibitors; 
(2) examine the relationships among the PMT constructs; and 
(3) identify predictors of adherence to aromatase inhibitors.

Methods
The current study was cross-sectional in nature and utilized best 
practices in survey research methodology. The study was con-
ducted at a university-based medical center in northern Ohio 

(U.S.). Before conducting the study, the investigators obtained 
approval from the university Human Subjects Committee and 
a waiver of informed consent was obtained from the board.

Sampling

Breast cancer survivors were recruited from a cancer registry 
maintained by the University Hospital. Inclusion criteria for 
subjects included a confirmed diagnosis of breast cancer 
between January 2007 and January 2012, post-menopausal sta-
tus, and a confirmed prescription from a university-based 
health care provider for an adjuvant aromatase inhibitor. 
Cancer diagnosis and the type of prescription that the survivors 
were on was confirmed based on information provided by the 
cancer registry at the University. Breast cancer survivors under-
going active treatment (i.e., chemotherapy, radiation, surgery) 
for a cancer recurrence or second cancer were excluded. A total 
of 288 patients met these criteria.

Survey Instrument Development

The investigators developed a valid and reliable 59-item, self-
administered, paper and pencil survey instrument to measure the 
variables of interest. The survey instrument was designed in 
4-panel booklet style for ease of use and visual attractiveness. The 
survey measured survivors’ breast cancer history, treatment history, 
medication adherence, their responses on the theoretical subscales, 
and various socio-demographic variables. An in depth description 
of the primary measures is provided in the results section below.

Validity and Reliability

The validity and reliability of the survey instrument were 
established prior to its use. A comprehensive review of the pub-
lished research literature regarding breast cancer survivorship, 
treatment, the Protection Motivation Theory, and medication 
adherence was used to establish face validity of the survey.

Content validity was established by having the survey 
reviewed by an external panel of six experts (based on their 
publication records) from the fields of oncology, pharmacy, 
cancer survivorship, health behavior theory, and survey research 
design. Recommended changes and edits from this expert 
panel were incorporated into the survey prior to its use.

After data collection, the investigators completed a post-
hoc principal components analysis (PCA) with varimax rota-
tion to establish the construct validity of the survey. Of special 
interest were the items that comprised the a priori, theory-
based subscales. Any survey item with an Eigen value of less 
than 0.40 was removed prior to final data analysis. The results 
of the PCA revealed five specific, autonomous factors that 
were aligned with the PMT: perceived vulnerability, perceived 
severity, Response Efficacy, Response Cost, and self-efficacy. 
These five theoretical factors explained 60% of the variance in 
the survivors’ responses and supported the validity of the 
scales for measuring the variables described previously (refer 
to Supplemental Table 1).



Karmakar et al 3

To establish the internal reliability of the PMT subscales, 
the investigators used the Cronbach’s alpha method. Cronbach’s 
alpha was calculated for the entire survey as well as each of the 
PMT subscales. Demographic items were excluded from reli-
ability testing. The Cronbach’s alpha for the entire survey was 
0.81. The Cronbach alpha coefficient for each of the theoreti-
cal subscales exceeded the recommended threshold of 0.70 
(Supplemental Table 2). The results of the pilot testing indi-
cated that the survey instrument was valid and reliable.

Data Collection

The survey was administered via postal mail using a three wave 
mailing procedure to maximize the response rate. To maximize 
the potential return rate, each mailing included a colorful and 
unique stamp on the outgoing envelope, a copy of the booklet 
style survey on light blue paper, a hand-signed cover letter on 
university stationery that explained the purpose of the study, 
and a prepaid, stamped return envelope. The first wave mailing 
also included a crisp one dollar bill as an incentive for complet-
ing the survey. The IRB protocol for the survey did not require 
an informed consent. Consent was implied if a survivor filled 
out a survey and returned it.

Data Analysis

Descriptive statistics were used to assess survivors’ level of 
adherence to aromatase inhibitors and their level of protection 
motivation to adhere to their medication regimen. Pearson 
correlation was used to measure the relationship between the 
PMT variables and adherence and to measure the relationship 
between the PMT variables and protection motivation. One 
way ANOVA was used to determine if adherence differed 
across various socio-demographic variables. A multiple regres-
sion model was used to assess whether the constructs of the 
PMT predicted adherence to therapy after controlling for 
external factors. All analyses were conducted using SPSS ver-
sion 20.0 software (IBM, Armonk, NY).

Results
Description of Respondents

The survey was mailed to 288 breast cancer survivors who met 
the inclusion criteria. Twenty surveys were excluded after the 
first wave mailing due to reasons such as death of the patient, 
the patient discontinued the medication regimen based on 
physician orders, or non-deliverable mail. From the remaining 
268 patients, 145 responded (54% response rate). After screen-
ing the final returns to determine their match with inclusion 
and exclusion criteria, seven more surveys were eliminated 
from final data analysis. Thus, the final sample of respondents 
consisted of 138 breast cancer survivors.

The respondents can be described as over 50 years of age (95%), 
Caucasian (90%), and married (67%). About 51% of the respond-
ents reported being diagnosed of breast cancer less than 3 years 
agoe compared to 49% who were diagnosed 3-6 years ago. Most 

respondents (71%) reported that they were “cancer free” and 86% 
reported that they never had a recurrence of cancer. Nearly 7 of 10 
respondents (69%) had undergone both surgical and non-surgical 
therapy before starting their aromatase inhibitor therapy. Twenty 
percent received surgery only and 10% received non-surgical ther-
apy (Tables 1-2). Of the 138 respondents included in the final 
sample, 33% reported having a mastectomy and 51% reported 
have a lumpectomy which 6% reported having both.

Medication Adherence

The investigators used the 8-item Morisky’s adherence scale20 to 
measure adherence to aromatase inhibitors among the breast 
cancer survivors. The first seven questions were scored on a 
dichotomous scale. The eighth question featured a 5-point 
Likert scale. The potential range of this subscale was 0-8. Higher 
scores represented higher levels of adherence to the therapy. Two 
additional questions were asked to determine whether survivors 
had discontinued their therapy and the reasons for discontinua-
tion. Patients who reported discontinuing therapy because their 
doctor told them to do so were excluded from data analysis.

Any survivor who had discontinued her medication with-
out a physician’s order was assigned a score of “0” on the scale. 
Any patient who scored below the mean was classified as 
“non-adherent.” Patients who scored above the mean were cat-
egorized as “adherent.” Survivors reported a mean score of 
6.84 (±0.66) and a median of 7.75. Of the 132 survivors in the 
final sample, 38% were non adherent, including the six who 
had discontinued therapy on their own. In contrast, 62% were 
adherent. The percentage of adherent and non-adherent 
women in each year is depicted in Table 2. The proportion of 
non-adherent survivors increased over time. The greatest level 
of non-adherence was noted among women in their 5th year 
after initial diagnosis (Figure 1).

Results from the One-way ANOVA (Table 3) revealed 
that there were statistically significant differences in adher-
ence by age, marital status, annual income, insurance status, 
and comorbid conditions. Breast cancer survivors who were 
60-69 years of age were the most adherent, followed by those 
below 59 years of age. Survivors over 70 years of age were the 
least adherent to their prescribed hormonal therapy. Married 
women were more adherent than women who were single, 
widowed, or separated. Women with lower household income 
were less adherent than women with higher incomes. In con-
trast to this pattern, it was interesting to note that women 
who had an annual income between $45,000 and $84,999 
were more adherent than women who had an annual income 
above $85,000. However, the difference between these two 
categories was very small.

Statistically significant differences in medication adher-
ence were also noted by the number of comorbid conditions 
reported. Survivors with three or more comorbid conditions 
had the lowest adherence. In contrast, survivors with only one 
comorbid condition had the highest adherence, followed by 
those with two comorbid conditions. It was interesting to 
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note that survivors with no comorbid conditions had the 
third highest adherence.

Protection Motivation Variables

The PMT variables measured breast cancer survivors’ Threat 
Appraisal and coping appraisal regarding a recurrence of breast 
cancer and the perceived impact of taking their recommended 
medications (Table 4). Below is a summary of the respondents’ 
scores for each of the PMT theoretical variables.

Perceived Vulnerability. Using 5 items, the investigators mea-
sured survivors’ perceptions of their risk of cancer recurrence. 
These items featured a 4-point Likert type scale ranging from 
“strongly disagree” to “strongly agree.” Perceived Vulnerability 
was measured as a summated score of the 5 items. The poten-
tial range of this subscale was 5 to 20 with a higher score rep-
resenting a higher level of perceived vulnerability to cancer 
recurrence. Survivors reported a mean score of 11.70 (±2.97) 

Table 1. Socio-Demographic Characteristics of the Study Population.

VARIABLES N =138 PERCENTAGE (%)

Age  

Less Than 40 years 5 4

40-49 years 1 1

50-59 years 29 21

60-69 years 66 48

70-79 years 29 21

Above 80 years 7 5

Level of Education

Less than high school  
graduate

4 3

High School Graduate of GED 42 30

Some College 57 41

College Graduate 35 25

Race/Ethnicity

White/Caucasian 124 90

Black/African American 8 6

Hispanic/Latino 3 2

Asian 2 1

Bi-racial 1 1

Other 0 0

Marital Status

Married 93 67

Single (never married) 5 4

Divorced 21 15

Separated 1 1

Widow 18 13

Annual Household Income

Less than 14,999 11 8

$15,000 - $24,999 13 9

$25,000 - $34,999 19 14

$35,000 - $44,999 7 5

$45,000 - $54,999 15 11

$55,000 - $64,999 7 5

$65,000 - $74,999 12 9

$75,000 - $84,999 10 7

$85,000 - $94,999 11 8

More than $95,000 22 16

VARIABLES N =138 PERCENTAGE (%)

Insurance Status

Private Insurance 67 49

Multiple Insurances 42 30

Medicare 19 14

Medicaid 6 4

Uninsured 2 1

Other 2 1

Type of Pharmacy

Mail-order Pharmacy 47 34

Community Pharmacy 63 46

Multiple Pharmacies 17 12

Outpatient Pharmacy 8 6

Other 1 1

Comorbid Conditions

No co morbidities 52 38

Only one comorbid condition 27 20

2 comorbid conditions 30 22

3 or more comorbid condition 21 15

Number of Prescription Medications

1-3 prescription medications 62 45

4-6 prescription medications 55 40

7 or more prescription 
medications

21 15

Table 1. (Continued)
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and the median was12. Based on the mean as a cutoff, it was 
observed that 47% (n=65) of the survivors had a higher per-
ceived vulnerability to a recurrence of breast cancer compared 
to 43% who had a lower perceived vulnerability. Fourteen 
responses (10%) were removed from analysis due to incomplete 
responses.

Perceived Severity. Using 6 items, the investigators measured 
survivors’ perception of the severity of experiencing a recur-
rence of cancer. These items featured a 4-point Likert type 
scale that ranged from “strongly disagree” to “strongly agree.” 
Perceived Severity was measured as a summated score of the 6 
items. The potential range of this subscale was 6 to 24 with a 
higher score representing a higher level of perceived severity. 
Survivors reported a mean score of 15.61 (±3.53) and the 
median was 15. Based on the mean as a cutoff, it was observed 
that 44% (n=61) of the survivors in our sample had a higher 
perceived severity of a recurrence of breast cancer compared to 
48% who had lower perceived severity. Eleven responses were 
removed from analysis due to missing or incomplete responses.

Threat Appraisal. Threat Appraisal was calculated as a sum-
mated score of Perceived Vulnerability plus Perceived Severity. 
The potential range of this score was 11 to 44 with a higher 
score representing a higher Threat Appraisal. The range of 
scores from respondents was 13 to 42 with a mean score of 
27.24 (±5.03) and a median of 27. Based on the mean as a cut-
off, 35% of the survivors considered themselves to have a higher 
Threat Appraisal compared to 50% who had lower Threat 
Appraisal. Twenty responses (15%) were removed due to miss-
ing data.

Response Efficacy. Three items were used to measure Response 
Efficacy, defined as survivors’ beliefs regarding the efficacy of 
the AI medication to reduce their risk of cancer recurrence. 
These items featured a 4-point Likert type scale ranging from 
“strongly disagree” to “strongly agree.” Response Efficacy was 
measured as a summated score of the three items. The potential 
range of this scale was 3 to 12, with a higher score representing 
a higher level of Response Efficacy. Survivors reported a mean 
score of 8.93 (±1.68) and the median was 9. Based on the mean 
as a cutoff, it was observed that 62% (n=85) of the survivors 
had stronger beliefs in the efficacy of AI therapy to avert the 
threat of cancer recurrence compared to 26% who had lower 
beliefs in the medication’s efficacy.

Response Cost. This subscale featured 6 items that measured 
survivors’ perceptions of the tangible and intangible costs of 
taking the hormone pills. These items featured a 4-point Lik-
ert type scale that ranged from “strongly disagree” to “strongly 
agree.” Response cost was measured as a summated score of the 
6 items. The potential range of this subscale was 6 to 24, with 
a higher score representing a higher level of Response Cost. 
Survivors’ mean on this subscale was 11.48 (±3.22) and the 
median was 12. Based on the mean as a cutoff, it was observed 
that 52% (n=72) of the survivors perceived higher costs associ-
ated with taking their medication compared to the 39% who 
reported lower costs.

Table 2. Breast Cancer History.

VARIABLE N PERCENTAGE (%)

Stage of Cancer

Stage 1 18 13

Stage 2 8 6

Stage 3 2 1

Stage 4 7 5

Cancer Free 98 71

Cancer Recurrence

Yes 16 12

No 119 86

Year Since Diagnosis

less than one year 3 2

more than 1 year but less than 2 years 33 24

more than 2 year but less than 3 years 35 25

more than 3 year but less than 4 years 25 18

more than 4 year but less than 5 years 25 18

more than 5 year but less than 6 years 17 12

Primary Therapy Received

no primary therapy 2 1

non-surgical primary therapy 13 9

surgery only 28 20

both surgery and non-surgical therapy 95 69

Type of surgery

Mastectomy 45 33

lumpectomy only 70 51

both Mastectomy and Lumpectomy 8 6

No surgery 15 11

Figure 1. Adherence to Aromatase Inhibitor.
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Table 3. Results of ANOVA.

VARIABLES MEAN (±S.D.) F-VALUE SIGNIFICANCE (P-VALUE)

Age

Less Than 59 years (n = 33) 6.88 (±1.62) 4.611 0.004*

60-69 years (n = 63) 7.13 (±1.50)

Above 70 years (n = 35) 6.42(± 2.42)

No Response (n = 1) 1.00

Level of Education

High School Graduate(GED) or less (n = 45) 6.83 (±1.95) 0.063 0.939

Some College (n = 54) 6.78 (±2.03)

College Graduate (n = 33) 6.93 (±1.60)

Race/Ethnicity

White/Caucasian (n = 120) 6.84 (±1.88) 0.015 0.902

Other (n = 12) 6.77 (±2.13)

Marital Status

Married (n = 88) 7.10 (±1.48) 5.314 0.023*

Not Married (n = 44) 6.30 (±2.46)

Annual Household Income

Less than 44,9000 (n = 48) 6.06 (±2.68) 4.933 0.003*

$45,000 - $84,999 (n = 43) 7.41 (±0.78)

More than $85,000 (n = 30) 7.27 (±0.73)

no response (n = 10) 6.77 (±2.02)

Insurance Status

Medicare (n =18) 7.40 (±0.59) 3.321 0.007*

Medicaid (n = 6) 5.29 (±3.16)

Private Insurance (n = 64) 6.92 (±1.68)

Multiple Insurances (n= 41) 6.82 (±2.12)

Uninsured (n = 2) 6.88 (±0.18)

Other (n = 1) 1.00

Type of Pharmacy

Mail-order Pharmacy (n = 43) 7.10 (±1.39) 1.439 0.215

Community Pharmacy (n = 61) 6.63 (±2.15)

Outpatient Pharmacy (n = 8) 7.22 (±1.26)

Multiple Pharmacies (n = 17) 7.06 (±1.90)

Other (n = 1) 7.00 (±0.00)

no response (n = 2) 3.88 (±4.07)

Comorbid Conditions

No co morbidities (n = 49) 6.74 (±1.82) 4.007 0.004*

Only one comorbid condition (n = 26) 7.54 (±0.81)
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VARIABLES MEAN (±S.D.) F-VALUE SIGNIFICANCE (P-VALUE)

2 comorbid conditions (n = 30) 7.19 (±1.70)

3 or more comorbid condition (n = 20) 5.51 (±2.81)

no response (n = 7) 7.11 (±1.01)

Number of Prescription Medications

1-3 prescription medications (n = 58) 6.93 (±1.68) 0.467 0.628

4-6 prescription medications (n = 53) 6.65 (±2.19)

7 or more prescription medications (n = 21) 7.05 (±1.67)

Stage of Cancer

Cancer Free (n = 92) 6.94 (±1.71) 0.825 0.534

Stage 1 (n = 18) 6.76 (±2.18)

Stage 2 (n = 8) 6.97 (±0.99)

Stage 3 (n = 2) 6.88 (±1.59)

Stage 4 (n = 7) 6.64(±2.56)

no response (n = 5) 5,20 (±3.83)

Cancer Recurrence

Yes (n = 113) 6.76 (±1.93) 0.804 0.450

No (n = 16) 7.16 (±1.74)

no response (n = 3) 7.92 ( ±0.14)

Year Since Diagnosis

less than one year (n = 3) 7.17 (±1.23) 1.197 0.314

more than 1 year but less than 2 years (n = 33) 7.23 ( ±1.35)

more than 2 year but less than 3 years (n = 33) 6.96 ( ±1.87)

more than 3 year but less than 4 years (n = 25) 7.04 (± 1.44)

more than 4 year but less than 5 years (n = 23) 6.18 (±2.57)

more than 5 year but less than 6 years (n = 15) 6.28 (±2.37)

Primary Therapy Received

both surgery and non-surgical therapy (n = 92) 6.93 (±1.75) 0.519 0.670

surgery only (n=27) 6.75 (±2.55)

non-surgical primary therapy (n=12) 6.25 (±2.11)

no primary therapy (n = 2) 7.38 (0.88)

Type of surgery

No surgery (n = 14) 6.41 (±2.39) 0.593 0.621

lumpectomy only (n = 67) 6.82 (±1.97)

Mastectomy (n = 43) 6.86 (±1.76)

both Mastectomy and Lumpectomy (n = 8) 7.53 (±0.65)

Table 3. (Continued)
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Self-Efficacy. This subscale of 7 items measured survivors’ con-
fidence to obtain the medications, to obtain and take the medi-
cations on time, understand the physician’ instructions, and 
adhere to the physicians’ instructions regarding taking the med-
ications. These items featured a 4-point Likert type scale that 
ranged from “strongly disagree” to “strongly agree.” Self-efficacy 
was measured as a summated score of the 7 items. The potential 
range of this subscale was 7 to 28, with a higher score represent-
ing a higher level of self-efficacy. Survivors reported a mean 
score of 25.6 (±2.94) and the median was 27. Based on the mean 
as a cutoff, 60% (n=83) of the survivors had a higher self-effi-
cacy toward taking their medications compared to 36% who 
had a lower self-efficacy to be adherent to the medication.

Coping Appraisal. Coping Appraisal was calculated as 
Response Efficacy minus Response cost plus Self-Efficacy. The 
potential range of this score ranged from 12 to 40 with a higher 
score representing a higher coping appraisal. Scores ranged 
from 5 to 34 with the mean of the score of 23.10 (±5.70) and a 
median of 24. Based on the mean as a cutoff, 46% of the survi-
vors had higher coping appraisal compared to 39% who had 
lower coping appraisal. Twenty one responses (15%) were 
removed due to missing data.

Protection Motivation. The level of Protection Motivation was 
defined as survivors’ overall level of motivation to protect 
themselves from cancer recurrence by taking their prescribed 
AI medications. Protection Motivation was calculated as a 
summated score of Threat Appraisal and Coping Appraisal. 
The potential range of this score was 23 to 84 with a higher 
score representing a higher protection motivation. Respon-
dents’ scores ranged from 36 to 69 with the mean of 50.62 
(±6.74) and the median of 50. Based on the mean as a cutoff, 
36% of the survivors reported high levels of protection motiva-
tion compared to 40% who reported lower levels of protection 

motivation. Thirty three responses (24%) were removed due to 
missing data.

Relationships Between the PMT Variables and 
Medication Adherence

Statistically significant, positive bivariate correlation was 
observed between medication adherence and Protection 
Motivation (r = 0.310; p = 0.001). Positive statistically signifi-
cant correlation was also observed between Coping Appraisal 
and adherence (r = 0.453; p= 0.000); between Response Efficacy 
and adherence (r = 0.206; p = 0.021); and between self-efficacy 
and adherence (r = 0.485; p = 0.000). In contrast, weak statisti-
cally significant negative correlations were observed between 
Response Cost and adherence (r = -0.235; p = 0.011). Though 
not statistically significant, it was interesting to note that we 
detected weak negative correlation between Perceived Severity 
and adherence (r = -0.090; p = 0.189) and between Perceived 
Vulnerability and adherence (r = 0.16; p = 0.437). This finding 
contradicts a basic assumption of the PMT that perceptions of 
threat vulnerability and severity drive motivation to perform 
the recommended health behavior.

Bivariate associations among the PMT variables were also 
assessed. Perceived Severity showed a statistically significant 
weak positive correlation with Perceived Vulnerability (r = 
0.210; p = 0.019) and Response Efficacy (r = 0.238; p = 0.009). 
Response Efficacy showed a statistically significant weak nega-
tive correlation with Response Cost (r = -0.195; p = 0.027). 
There was a weak statistically significant negative correlation 
between Response Cost and Self-Efficacy (r = -0.262; p = 
0.005). Threat Appraisal showed a statistically significant weak 
positive correlation with Response Efficacy (r = 0.179; p = 
0.039) and with Response Cost (r = 0.189; p = 0.033).

Table 4. PMT Variable.

VARIABLES NO. OF ITEMS/ 
FORMULA

RANGE MEAN % WOMEN WITH 
HIGHER TRAIT1,3

% WOMEN WITH 
LOWER TRAIT2,3

Perceived Vulnerability (PV) 5 5 – 20 11.7
(± 2.97)

47 43

Perceived Severity (PS) 6 6 – 24 15.61
(± 3.53)

44 48

Threat Appraisal (TA) TA = PV + PS 11 – 44 27.24
(± 5.03)

35 50

Response Efficacy (RE) 3 3 – 12 8.93
(± 1.68)

62 26

Response Cost (RC) 6 6 – 24 11.48
(± 3.22)

52 39

Self-Efficacy (SE) 7 7 – 28 25.6
(± 2.94)

60 30

Coping appraisal (CA) CA = RE - RC + SE 12 – 24 23.1
(± 5.70)

46 39

Protection Motivation (PM) PM = TA + CA 23 – 84 50.62
(± 6.74)

36 40
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The investigators used multiple linear regression to further 
delineate the relationship between medication adherence and 
the PMT variables. The PMT variables predicted 25.8% of the 
variance in medication adherence (R2 = 0.258; F (10,122) = 
6.536; p<0.001). The PMT variable that predicted the greatest 
amount of variance in medication adherence was Self-Efficacy 
(β = 0.429; p<0.001). A second multiple regression analysis was 
performed to predict medication adherence using the two 
combined PMT variables, Threat Appraisal and the Coping 
Appraisal, as the predictor variables (R2 = 0.437; F (2, 97) = 
11.437; p<0.001). Of the two predictors variables, Coping 
Appraisal was the only statistically significant predictor of 
adherence (β = 0.437; p<0.001).

Discussion
The primary aim of the study was to determine if the Protection 
Motivation Theory was useful in explaining and predicting adher-
ence to aromatase inhibitor therapy among breast cancer survivors. 
In our sample, 38% of breast cancer survivors were non-adherent 
to their AI regimen. Contrary to a basic assumption of the PMT, 
Threat Appraisal was not a significant predictor of adherence; 
however, coping appraisal was. Furthermore, personal and envi-
ronmental factors such as age, marital status, income, insurance 
status, and comorbid conditions also impacted adherence. It is 
likely that factors that reside outside of most behavioral theories 
and models play a significant role in medication adherence.

Although the primary dependent variable in the current 
study, medication adherence, was self-reported, past research 
has demonstrated the validity of self-reported medication 
adherence measures. For example, a study of 235 breast cancer 
survivors conducted in 2015 demonstrated that self-reported 
medication adherence measures were highly correlated with 
actual medication taking behavior as shown by the association 
with estrogen suppression.21

In the current study, 38% of breast cancer survivors were 
non-adherent to their prescribed adjuvant therapy. This result 
was within the non-adherent range of 9% to 40% reported in 
previous research. 22 The results of the current study were very 
similar to a study conducted in Germany. Using a self-reported 
measure of adherence to adjuvant hormonal therapy, research-
ers found that 33% of their study population was non-adherent 
to the medications.23

Past research indicates that adherence to aromatase inhibi-
tors decreases over time. 13,24–26 In the current study, we also 
found a similar trend. One factor that may explain this trend is 
that after the initial cancer treatment is completed, cancer sur-
vivors tend to have fewer contacts with their oncological health 
care providers. As a result, oncological health care providers 
have fewer opportunities over time to emphasize the impor-
tance of adherence. Hence, primary care health care providers 
need to fill this communication gap and continually emphasize 
the importance of medication adherence.

Patient-provider communication plays an important role in 
cancer survivors’ medication adherence. Kahn et al.26 reported 

that breast cancer survivors who received greater support from 
their doctors and who had a role in the medical decision mak-
ing regarding medications had a higher rate of medication 
adherence than patients without support from doctors and who 
had no role in medical decision making. As survivors experi-
ence decreasing contact with oncologists over time, it is impor-
tant for survivors to be connected with other health professionals 
who can provide the necessary social and environmental sup-
ports for medication adherence. For this to occur however, 
oncologists and primary care physicians need to coordinate 
care and communication during the surveillance period of can-
cer survivorship. Social and environmental support for medica-
tion adherence and other health promoting behaviors can also 
be provided by independent, community-based cancer survi-
vorship centers/programs and by those programs associated 
with cancer centers.

One unique aspect of the current study is that it is the first 
study, to our knowledge, to use the Protection Motivation 
Theory to explain and predict medication adherence among 
breast cancer survivors. The PMT has been previously used to 
study high risk breast cancer survivors’ motivation to partici-
pate in breast cancer screening.27–29 The results of the current 
study indicate that the PMT was moderately helpful in 
explaining and predicting breast cancer survivors’ adherence 
to AI therapy. The coping appraisal variables were better pre-
dictors of adherence than the Risk Appraisal variables. This 
finding may actually support one of the primary assumptions 
of the PMT - people need high levels of the coping appraisal 
variables to deal with the potential fear that arise from the 
Risk Appraisal process. For example, if a breast cancer survi-
vor believes that she is at extremely high risk for cancer recur-
rence or a second cancer and that the consequences of such 
would be severe, she may develop a high level of fear when 
thinking about breast cancer, her follow up appointments, 
and her medications. Such a high level of fear may cause her 
to use maladaptive coping techniques such as denial and 
avoidance, especially when the coping appraisal variables 
(self-efficacy and Response Efficacy) are low. Thus, the ideal, 
according to the PMT, is to achieve a balance between Risk 
Appraisal and coping appraisal.

In general, the survivors in the current study exhibited lower 
levels than expected of perceived severity, perceived vulnerabil-
ity, and Threat Appraisal. This may be due to the fact that the 
majority of the respondents reported themselves to be cancer 
free. If a survivor believes that her breast cancer has been com-
pletely eradicated (whether true or not), it is very likely that she 
will not feel highly vulnerable to a recurrence of cancer.

As posited by the PMT, the investigators in the current 
study found a positive, statistically significant correlation 
between Response Efficacy and adherence. Also as hypothe-
sized, the investigators found a negative, statistically significant 
correlation between Response Cost and adherence. Therefore, 
survivors who believed in the efficacy of the medication to 
avert the threat of cancer recurrence and those who perceived 
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few psychological or tangible costs to taking the medication 
were more likely to be adherent.

Beliefs about medications play an important role in survi-
vors’ adherence. This has been corroborated in the adherence 
report published by WHO30 and in past published research.31,32 
This mental elaboration of weighing of the pros and cons of 
taking prescribed medications is similar to Prochaska’s concept 
of decisional balance. According to Prochaska’s Transtheoretical 
Model (TTM), people weigh the pros and cons of a recom-
mended health behavior before performing that behavior. 33 
When the pros heavily outweigh the cons, the person is more 
likely to perform the behavior. Such findings point to the 
important role of various health care providers in helping 
patients identify the pros and cons of taking prescribed medi-
cations and the need to clearly emphasize the benefits.

Another belief that proved important in predicting medica-
tion adherence was self-efficacy. Of the PMT coping appraisal 
variables measured in this study, self-efficacy had the strongest 
positive correlation with medication adherence. In the current 
study, higher self-efficacy was defined as the survivor being 
able to obtain her medication on time, follow the instructions 
for taking the medication, take the mediation on time, and take 
the medication in spite of side-effects. Bandura, in his Social 
Cognitive Theory, emphasized the role of self-efficacy in per-
forming health behaviors and identified ways to improve self-
efficacy.34 For breast cancer survivors, self-efficacy to take 
medications can be improved by helping them fully understand 
her medications, obtain her medications on time, pay for her 
medications, and to follow the instructions. Pharmacists cer-
tainly play an important role in helping strengthen survivors’ 
self-efficacy for medication adherence.

In the current study and as suggested by the PMT, there was 
a negative correlation between self-efficacy and Response 
Costs. As the perceived costs of taking the AI medications 
increased, survivors’ self-efficacy decreased. Therefore, it is 
important for health care providers, particularly pharmacists, to 
communicate openly with patients and identify the patients’ 
real or perceived barriers to adhering to physician medication 
orders. This communication process is likely to include helping 
survivors cope with the side-effects of the medication.

It was interesting to note that in the current study, medica-
tion adherence varied significantly with age, marital status, 
income, insurance and comorbid conditions. Survivors 60-69 
years of age had the highest adherence followed by survivors 
who were younger than 50 years. Adherence was lowest among 
survivors 70 years old or older. Similar results have been 
reported in previous studies where researchers reported that 
older and younger ages were associated with lower adher-
ence.4,35 Several studies have shown that elderly survivors are 
more prone to low levels of adherence.36–38 A systematic review 
which evaluated barriers to medication adherence identified 
patient related factors, such as the psychosocial profile, health 
beliefs, and health literacy.38

Since many breast cancer survivors are older adults, it is of 
utmost importance that non-adherence among the elderly 
receive more attention. Older survivors find it difficult to 
remember to take medications on time and are prone to forget-
ting to take their medications. They may also have a complex 
medication regimen which makes it more challenging to take 
their medications on schedule. Various tools like pill boxes and 
pill cards are available to help aid adherence and have been 
proven to be efficacious. Healthcare professionals should take 
the time to introduce these methods to the survivors who have 
difficulty remembering to take their medications.

Medication adherence also differed significantly by marital 
status. Married survivors had higher adherence rates than 
unmarried survivors. Similar results were found in previous 
studies. 35,39 The low adherence in unmarried survivors may be 
attributed to the lack of a social support at home.30 Married 
survivors may experience better adherence due to the support 
they gain from their spouse.40

Adherence also differed significantly by insurance status. As 
might be expected, survivors on Medicare and/or with multiple 
sources of insurance reported higher adherence rates than sur-
vivors on Medicaid or without insurance. This trend may be 
explained due to the fact that Medicaid is provided to survivors 
who have low income levels. This can be further explained by 
the fact that our study showed that survivors with lower 
incomes were less adherent than survivors with a higher 
income. These findings are corroborated by the report on 
adherence to long term therapy published by WHO.30 
Survivors with lower incomes usually find cost as a significant 
barrier to taking medications. Alternative methods to obtain 
medications at a less expensive rate should be explored with 
low income survivors.

Limitations and Strengths

The results of the current study should be interpreted with the 
potential limitations in mind. First, the sample was narrow, 
small, and derived from breast cancer survivors at one academic 
medical center in northern Ohio. As a result, there was little 
variation in race and ethnicity within the sample. Therefore, the 
results of the current study cannot be generalized to minority 
breast cancer survivors nor to survivors in other parts of the 
United States. Second, although the 54% response rate was 
stronger than many published research studies with this popula-
tion, it meant that 46% of survivors in the sample were not 
included in the results. If those who responded were systemati-
cally different from those who did not respond, it is possible 
that the validity of the results may have been negatively 
impacted. Third, self-reporting may have threatened the inter-
nal validity of the results. For example, the results could have 
been affected by social desirability bias. In that case, the rate of 
non-adherence may actually be higher than reported. Fourth, 
the monothematic nature of the survey (i.e. all items focused on 
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medications and breast cancer) may have resulted in response 
set bias, which would be a threat to internal validity. Fifth, the 
survey was closed format and did not allow for elaboration of 
information from the subject, which could result in a threat to 
internal validity. Sixth, because the study was cross-sectional in 
nature, no cause and effect relationships can be derived from the 
results. Seventh, knowledge and awareness about the survivors’ 
personal risk of a cancer recurrence might influence cancer sur-
vivors’ response to the items on the perceived threat and severity 
scales. Unfortunately, this is a limitation of the study as we did 
not measure an awareness construct.

The greatest strength of the study was the valid and reliable 
survey instrument that was developed by the investigators. 
Thorough pilot testing of the survey instrument proved that 
the tool has excellent potential to be used in similar research 
with other types of cancer survivors. A second strength was the 
fact that the study was guided by an established theory in the 
field of health behavior. Using theory to guide research is a 
well-established best practice. Third, the study had a better 
than average response rate, which can be attributed to using 
best practices in the field of survey research.

Conclusion
The Protection Motivation Theory was moderately helpful in 
explaining and predicting medication adherence among a sam-
ple of breast cancer survivors. The Coping Appraisal variables, 
particularly Self-Efficacy, were more predictive of adherence 
than the Risk Appraisal variables. It is likely that other factors 
that reside outside the theory such as income level, insurance 
status, age, and the number of co-morbid conditions have an 
impact on adherence also.

Considering both strengths and potential limitations of the 
current study, this research is worthwhile and important for 
several reasons: 1) the impact of medication adherence on long 
term morbidity and mortality of breast cancer survivors, 2) the 
unique research questions that were investigated, 3) the inno-
vative use of a health behavior theory and 4) the usefulness of 
the study as a pilot for a larger populations and different types 
of cancer survivors.

Pharmacists, oncologists and primary care physicians have 
the opportunity to directly interact with cancer survivors as 
they come in to fill their prescriptions or get routine check-
ups. They should monitor their patients for signs of non-
adherence to their medications and try to find out the factors 
responsible for such non-adherence using the PMT as a 
guide. Through this study we found that coping appraisal 
was most predictive of medication adherence. After finding 
the reasons for non-adherence, health care providers should 
strive to raise the survivors coping appraisal by allaying their 
fears about the side-effects of the medications, increasing 
their beliefs about the efficacy of the medications and 
improving their self-efficacy to remember to take the medi-
cations and afford it.
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