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ABSTRACT

Background: Health literacy (HL) is an individual’s ability to interpret and
effectively utilize health information. Low HL has been associated with poorer
treatment adherence. The effect of HL on treatment adherence is important to
understand when survival is closely tied with treatment, such as in breast cancer
(BC). The aim of our review was to examine the influence of HL on treatment
adherence in BC patients.

Methods: A scoping review was conducted according to the Joanna Briggs Institute
methodological framework. A comprehensive search was performed using 5 electronic
databases to map the available literature. Studies were included that assessed BC patients’
HL with a validated instrument and associated this with treatment adherence.

Results: Our review initially yielded 1404 studies. Of these, 9 studies (n=2468)
met our inclusion criteria. Five studies (n=1478, 60%) found no association between
HL and treatment adherence. Of the 3 studies (n=1175) focused on breast surgery
decision-making, 2 studies (n=915, 77.8%) reported a positive association between
HL and the decision to partake in reconstruction. In contrast, 3 (n=936) of 5
(n=1147) studies examining adjuvant therapy demonstrated that treatment decisions
were not affected by HL.

Conclusion: Although it is difficult to determine the relationship between HL and
treatment adherence from the contrasting results of the available literature, HL may have
a greater impact on surgical decision-making as compared to the receipt of adjuvant
therapy. Additional research is required to better characterize the effects of HL on
treatment adherence, including surgical decision-making.

Copyright © 2022. This is an open-access article distributed under the terms of the Creative Commons Attribution-Non-Commercial 4.0 International License, which permits copy
and redistribution of the material in any medium or format or adapt, remix, transform, and build upon the material for any purpose, except for commercial purposes.

INTRODUCTION

(US) Committee on Health Literacy and is “the degree

Health literacy (HL) is a construct that was first
introduced in the United States during the 1970s. This
term has been described as an individual’s ability to
interpret and effectively utilize health information.! HL
is a critical process for patients with any severe and/or
chronic illnesses.! Further evolution of the concept
resulted in a redefinition by the Institute of Medicine

*Address for correspondence:
Kathryn V. Isaac, MD

Faculty of Medicine, University of British Columbia,

Diamond Health Care Centre, British Columbia, Canada
Tel: +1-604-336-9488

Fax: +1-604-336-9488

Email: tkathryn.isaac@ubc.ca

Ha et al. Arch Breast Cancer 2022; Vol. 9, No. 2: 133-143

to which individuals have the capacity to obtain,
process, and understand basic health information and
services needed to make appropriate health
decisions”.?2 While this remains the most common
definition of HL, there is still no universal consensus
on its definition and conceptual model in research
studies.?® However, it is clear that HL plays a key role
as a social determinant of health status.*® Low HL has
been associated with worsened health outcomes,
greater utilization of health services, inequity in health
care access, poorer interpretation of medication label
warnings, adherence, and higher rates of hospital
admissions.*"8
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Inadequate HL has also been linked to a decreased
understanding of chronic diseases and the relevant
treatments, including cancer.®>! For example, cancer
patients with poor HL had more difficulty making
sense of the rates and proportions of their cancer
survival and treatment options.t? Specifically, breast
cancer (BC) patients with low HL had a higher
likelihood of inaccurately calculating BC risks and
greater difficulties with five-year and life-time risk
assessments when numeracy was below average.®4
Importantly, these findings suggest that BC patients
with inadequate HL may have lower treatment
adherence due to a reduced capacity to process relevant
information and accurately assess risks.!1121516
Although there have not been any American national
surveys on BC patients” HL, many studies revealed HL
to be poor in BC patients and particularly in margina-
lized populations, such as refugees, immigrants, and
those of lower-income status. 3141721

BC has been a growing area of study as it is the most
common cancer and cause of cancer mortality in
women globally.?? Overall, BC is the second most
common cancer worldwide with approximately 2.1
million women diagnosed and 626,000 dying
annually.?? In the United States in 2022, it is estimated
that 287,850 will be diagnosed with BC, and 43,250
will succumb to their disease.?? While BC incidence
has increased over the past few decades, there has been
a downwards trend in BC mortality worldwide.??
Advances in BC treatments, including surgery,
radiotherapy, and systemic therapy, are associated with
higher rates of survival, especially for early-stage BC
patients.?*-2 The 5-year survival rate with treatment is
90% compared to 18% in untreated patients with
BC.2?" As health outcomes and survivorship are
closely related to treatment adherence, BC patients
with low HL can be disadvantaged in making life-
changing treatment decisions,31417-2124-2628

This scoping review was undertaken to be the first
to comprehensively describe the status of research
regarding the influence of HL on treatment adherence
in BC patients. We used a broader definition of
treatment adherence in our scoping review to map the
full extent of the treatment experience for BC patients.
Treatment adherence was defined as the degree to
which a person’s behaviour and treatment decision-
making correspond with the standard recommend-
dations from their medical and surgical care providers.
Applying the principles of the Joanna Briggs Institute
(JBI) manual of evidence synthesis,® for a scoping
review, this study aims to identify the types of available
evidence on treatment adherence, to examine how
research is currently being conducted by describing
tools used to evaluate HL, to highlight knowledge gaps
in the literature and to identify key factors related to the
impact of HL on treatment adherence in BC patients.
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METHODS

This scoping review follows the JBI method-
ological framework for scoping reviews,? and meets
the PRISMA checKlist criteria for scoping reviews.*
The study protocol was registered on Open Science
Framework (registration DOI: 10.17605/OSF.10-
/IBAJRW).%

Search Strategy

A comprehensive search was performed from
database inception until January 31, 2021, with the
following databases: MEDLINE (Ovid), EMBASE
(Ovid), PsycINFO, CINAHL, and Web of Science.
The search strategies were established in collaboration
with an experienced librarian and are outlined in
Appendix I. Keywords along with the relevant MeSH
terms for each database were related to: (1) health
literacy, (2) treatment, (3) adherence, (4) breast cancer
(or breast AND cancer). Prior to submission, the search
was re-run on November 1, 2021, to check for the most
recent publications.

Inclusion criteria were: (1) studies pertaining to BC
treatment, where study participants had a BC
diagnosis, (2) studies with an assessment of HL using
a validated HL tool, and (3) studies with outcomes
related to treatment adherence. Outcomes related to
treatment adherence were defined as the degree to
which a person’s behaviour and treatment decision-
making correspond with the standard recommend-
dations from their medical and surgical care providers.
Exclusion criteria were: (1) literature and systematic
reviews, (2) abstracts, (3) commentaries, editorials, or
opinion papers, and (4) non-English studies.

Study Selection

All citations from the database search were
uploaded into Covidence. Duplicates were removed
using Covidence electronically. Titles and abstracts
were initially screened for eligibility by two
independent reviewers (RH and AN). A detailed full-
text review was then conducted for all potentially
relevant studies. If the inclusion criteria were not met
after a full-text review, the study was excluded. Any
conflicts throughout the article selection were resolved
with the adjudication of a third reviewer (KV1). Results
of the study selection process have been reported using
a PRISMA Flow Diagram (Figure 1).%

Data extraction and presentation

Data extraction of the included studies was
completed by two independent reviewers. Author, year
of publication, country of origin, objective, study
population, study design, HL instrument, participants’
HL, and outcome were systematically collected for
each of the included articles.
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Records removed before screening:

(=
-% Records identified from: Duplicate records (n = 900)
2 Databases (n =5) —m Records marked as ineligible by automation
= Registers (n = 0) tools (n=0)
ﬁ Records removed for other reasons (n = 0)
Y
Records screened Records excluded
(n=1,404) (n=1283)
o Y
= Reports sought for retrieval Reports not retrieved
g (n=121) (n=10)
@
v Reports excluded:
No measurementofHL (n = 25)
Reports assessed for eligibility Use of a non-validated HL tool (n = 25)
(n=121) Not pertaining to treatment
adherence (n = 23)
Study participants notdiagnosed
with BC or sub-analyzed as a
patient population (n= 21)
Wrong study type (n= 14)
¥ HL notan independent variable (n = 4)
= New studies included in review
8 (n=9)
% Reports of new included studies
= (n=0)

Figure 1. Study selection process®

RESULTS

Search results

Our search strategy initially yielded 2304 articles
(Figure 1). Nine hundred duplicates were removed,
and the remaining 1404 articles were screened for
inclusion by title and abstract. One-thousand eighty-
three were excluded at this stage. A full-text
assessment was conducted on the remaining 121
studies. A total of 112 studies were excluded during
the full-text assessment. Reasons for exclusion were:
no measurement of HL (n=25), use of a non-validated
HL tool (n=25), not pertaining to treatment adherence
(n=23), study participants not diagnosed with BC or
sub-analyzed as a patient population (n=21), study
type (abstracts, literature, or systematic reviews)
(n=14), and HL not being evaluated as an independent
variable (n=4). Nine studies were included in our final
gualitative synthesis. A summary of the included
studies is presented in Table 1.

Study characteristics

There was much heterogeneity within the study
populations, HL tools, and outcomes for the nine
included studies. All nine articles were observational
in design. The majority were cross-sectional studies
(n=7) that were conducted in the United States (n=7).
Adherence to treatment was either self-reported (n=5)
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and/or collected through chart review of the patients’
medical records (n=4).

Study populations

Of the nine included studies, five articles focused
on understanding the effects of HL on treatment
adherence in specific ethnic groups,®-*" namely
Iranian,®® Portuguese,® and African American
women. % Two of these studies focused on minorities
and/or marginalized populations. These studies
stratified participants by residence in lower-income
neighbourhoods and insurance coverage status, with a
reported increased likelihood of capturing
participants that were Hispanic and/or African
American.®3" Although the remaining studies had no
specified ethnic, insurance, or residential inclusion
criteria for study participation,*! these studies had
more than 80% of participants identifying as non-
Hispanic white American.3-

Health Literacy in the BC population

A total of 5 different tools were used to measure
HL: Set of Brief Screening Questions (SBSQ),
8536383941 Rapid Estimate of Adult Literacy in
Medicine (REALM),* Health Literacy for Iranian
Adults (HELIA),** Medical Term Recognition Test
(METER),* and Newest Vital Sign (NVS),* (Figure
2).
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Table 1. Study characteristics of HL and treatment adherence in BC patients

Author, Year,

Country Obijective Study Population Methodology Participants HL Outcome
Self-identified non-
Hispanic white, non-
Hispanic black, or Cross-sectional study No
Bonneretal. ®  Effectof HL isPanic women living HL measurement. association
. in Northern California SBSQ . _
2019 on receipt of - Mean: 1.85 (SD = between HL
. . with stage I-111 BC Outcome -
United States adjuvant h ived b . 1.08) and adjuvant
therapy who received breast measurement: therapy
surgery in 2010-2011 California Cancer receint
n=386 Registry or self-report P
English speaking HL was
American women associated
Effect of HL previously diagnosed Cross-sectional study with
on with stage I/1l primary HL measurement: Mean: 63.6 increased
Brewer et al.*  understanding breast cancer, who REALM . A sensitivity to
. High HL (= 63): 125
2009 risks when completed surgery and Outcome Low HL (<63): 38 recurrence
United States making had not received or measurement: ’ risk
chemotherapy completed adjuvant Self-report percentages
decisions chemotherapy when making
n=163 chemotherapy
decisions
White, black, Hispanic
women within the Cross-sectional study No
California Cancer HL measurement: g
Freedman et Effect of HL Redistry living in SBSQ association
al.* on receipt of gistry fiving In Mean: 1.75 (SD = between HL
. Northern California in Outcome -
2016 adjuvant ith . 1.01) and adjuvant
United States therapy 2010-2011 with stage m_easu(ement. therapy
I-111 BC California Cancer receint
n=414 Registry or self-report P
Aged 15-49 fertile
::t?irr]atﬁr:rﬁ?tzza &Onrgiz Cross-sectional study Excellent: 35.1% No
I Effect of HL 9 HL measurement: Enough: 38.8% .
Haghighi et al. - with breast cancer . association
33 on surgical . HELIA Barely enough:
confirmed by between HL
treatment Outcome 18.8%
2015 - pathology study . S and type of
decision- measurement: Insufficient: 6.9%
Iran making between August 2014 Self-report surgery
and August 2015 received
n=260
. Prospective cohort
Effect of HL New an(_j returning BC study Adequate (>2): N.O .
. - patients in an , association
Keim-Malpass  on adjuvant . HL measurement: 74.4%
39 . academic breast . between HL
etal. endocrine surgical oncolo SBSQ Marginal/Inadequate and adiuvant
2019 therapy g - 9y Outcome (£2): 25.6% u
. setting . . endocrine
United States adherence -~ measurement: Medical
n=136 oncology patient notes therapy
9yp adherence
Cross-sectional study
HL measurement:
. Effect of HL Newly dlagnosed_and SBSQ Adequate (>2): HL associated
Keim-Malpass on suraical breast cancer survivors Outcome 74 4% with breast
etal. % g in an academic breast measurement: Lo -
treatment . Marginal/Inadequate  reconstruction
2018 s surgical oncology Chart .
. decision- . . S (£2): 25.6% after
United States makin setting review/University of mastectom
g n=512 Virginia Clinical Data y

Repository

136

Ha et al. Arch Breast Cancer 2022; Vol. 9, No. 2: 133-143



HL and Treatment Adherence in Breast Cancer @

Author, Year,

Country Obijective Study Population Methodology Participants HL Outcome
Newly diagnosed BC
patients who have not .
; Prospective cohort
received any treatment
. study No
admitted to the Breast HL measurement: association
Nouws et al. 3  Effect of HL Clinic of the N )
. - Portuguese version of Adequate: 54.6% between HL
2019 on time from  Portuguese Institute of .
. . METER and time
Portugal diagnosis to Oncology of Porto, . . .
fi utcome measurement: Inadequate: 45.4% interval from
irst treatment Portugal between : . .
Chart review or self- diagnosis to
January and December renort treatment
2012 P
n=282
African-American BC
survivors from a Cross-sectional study
minority and HL measurement:
Rust et al. % Effect of HL underserved based SBSQ HL associated
’ on adjuvant community Outcome with adjuvant
2015 R . Not reported
United States therapy organization and the measurement: therapy
adherence American Cancer Adherence to Refills adherence
Society and Medications Scale
n=48 (ARMS)
BC patients receiving
Winton et al. ¥  Effect of HL tr:atment or being Cross-sectional S‘“‘?'y HL associated
. ollowed at the HL measurement: . .
2016 on surgical Maricona Medical NVS Adequate (4-6): with breast
United States treatment P 22% reconstruction
decision- Centre from January Outcome after
makin 14, 2010, to May 7, measurement: mastectom
9 2012 Chart review y
n=403

SBSQ, a three question based instrument validated
against the short version of the Test of Functional
Health Literacy in Adults (STOFHLA) and REALM,
was the most common instrument utilized.*>** The
SBSQ is a self-reported instrument, which asks
patients to rank their comprehension of medical
documentation.** A mean cut-off score of 2 was
determined if the participant had either adequate or
marginal/inadequate HL, and this was congruent
across studies when reported.*>*® Of the five studies
that used SBSQ, an inadequate HL was reported in
26% of participants in the studies by Keim-Malpass
and colleagues.®®* Bonner et al. and Freedman et al.
reported an inadequate HL in the majority of their
participants.®4

The REALM instrument is one of the first
objective assessments developed where patients are
evaluated on their ability to correctly recognize, read,
and pronounce a list of 66 medical terms by an
assessor.** One point is given if the word is
pronounced correctly for a total possible score of 66.4
A score of 63 or above is considered high HL.** The
study conducted by Brewer and colleagues was the
only study that utilized REALM and a minority of
participants were reported as having low HL.*

Ha et al. Arch Breast Cancer 2022; Vol. 9, No. 2: 133-143

Overall, four studies reported high HL in a total of
1447 participants,®38-40 and three studies with low
HL in a majority of the 1203 participants.®®3"4! (Table
1). Nouws and colleagues had an almost equal
number of participants with low and high HL.>* Rust
et al. did not report the HL of their participants.®

Impact of HL on treatment

We identified four main themes from the
evaluation of the impact HL had on treatment: time
from diagnosis to treatment, type of breast surgery
received, receipt of adjuvant therapy, and adjuvant
therapy adherence (Figure 3). These themes reflected
the key aspects of BC treatment reported in the
literature and the decisions needed to be made in the
management algorithm.

Time from diagnosis to treatment

One study discussed the impact of HL on the time
between diagnosis and treatment. Nouws and
colleagues conducted a prospective cohort study of
282 patients in Portugal over the course of 1 year.%
HL was measured using the Portuguese version of
METER (a medical term comprehension tool), and
55% of the participants had an adequate HL.** No
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association was found between HL and the time
interval to treatment (OR 0.82, 95% CI 0.39-1.72).34

Type of Breast Surgery Received

Three cross-sectional studies explored the rela-
tionship between HL and the type of breast surgery
BC patients received.33:37:3

Keim-Malpass et al. studied the relationship
between HL and surgical decisions. Surgical options
included breast-conserving therapy, mastectomy with
or without breast reconstruction, and mastectomy and
contralateral prophylactic mastectomy (CPM) with or
without breast reconstruction.® Breast reconstruction
after mastectomy was the only decision that was
associated with HL. Patients with low HL were less
likely to undergo breast reconstruction (OR 0.81, 95%
Cl 0.69-0.94, P=0.007).% Similarly, Winton and
colleagues investigated the effects of HL on the
decision for lumpectomy compared to mastectomy
alone or mastectomy with breast reconstruction.®” An
association was found between HL and breast
reconstruction after mastectomy. Patients with
adequate HL were more likely to undergo breast
reconstruction than those with inadequate HL (OR,
3.13, 95% CI 0.95-10.30, P=0.06).>"

These two studies had similar cross-sectional
study design, sample size (i.e., 512 vs. 403), and
average age (i.e., 59 vs. 53), but differed in how HL
was measured.>’*® Keim-Malpass and colleagues
utilized the SBSQ tool and found an adequate HL in
74% of the participants.® In contrast, Winton et al.
identified 22% of participants with an adequate HL
using NVS, which is a test of comprehension and
numeracy.’

The third study conducted in Iran by Haghighi and
colleagues found no association between HL and
receipt of total or partial breast surgery in BC patients
(P=0.538).%® The average age was 43 and the sample
size was 260.% Thirty-nine percent of the participants

6
5

4

Number of Studies

0

SBSQ REALM HELIA METER
HL Instrument
Figure 2. HL instruments utilized by our nine included
studies. Out of the five different instruments, SBSQ was
the most common tool used by five studies
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were found to have *“enough HL”, while 35% had
“excellent HL” measured using the HELIA tool (a
self-reported instrument).

Receipt of Adjuvant Therapy

Three cross-sectional articles reported on the
relationship between HL and receipt of adjuvant
therapy in BC patients.364041

Bonner et al. found no significant relationship
between HL and receipt of adjuvant chemotherapy
(OR 1.34, 95% CI=0.719-2.49, P=0.515), radiation
(OR 0.94, CI=0.54-1.63, P=0.689), or hormone
therapy (OR 0.96, CI=0.66-1.40, P=0.329).%
Likewise, Freedman et al. discovered no association
between HL and receipt of adjuvant chemotherapy
(OR 1.20, 95% CI1=0.66-2.19, P=0.3), radiation (OR
0.88, CI=0.53-1.45, P=0.963), or hormone therapy
(OR 0.97, CI=0.67-1.39, P=0.473).** In contrast,
Brewer and colleagues reported HL was associated
with the ability to understand risks when making
adjuvant therapy decisions.®® Specifically, their
findings suggested patients with higher HL were
better able to utilize recurrence risk percentages to
decide on the receipt of chemotherapy (interaction,
F1,154=5.86, P=0.02).*° To define HL, Bonner et al.
and Freedman et al. used the SBSQ tool whereas
Brewer et al. used REALM, 364041

Adjuvant Therapy Adherence

Two studies found differing results upon
investigating the effects of HL on adjuvant therapy
adherence.**°

Rust and colleagues’ cross-sectional study
discovered a significant relationship between HL and
adjuvant therapy adherence in 48 African American
BC survivors (B=0.582, 95% Cl=28.42-41.73,
r=0.29, t(46)=2.07, P=0.044, two-tailed).>® Every
point increase in HL was associated with

3
0

Time from Diagnosis Type of Breast Surgery Receipt of Adjuvant  Adjuvant Therapy
to Treatment Received Therapy Adherence

Number of Studies
o

HL Themes

Figure 3. Main HL themes identified from our nine
included studies
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a concomitant 0.552 increase in adjuvant therapy
adherence. Participants had an average age of 54. HL
was measured with the SBSQ tool, but the score was
not reported.*®

Keim-Malpass and colleagues prospectively
followed BC patients for two years after initiating
endocrine therapy.®*® HL was measured with the
SBSQ tool, and 74% of the patients had an adequate
HL..% No association was discovered between HL and
adjuvant therapy adherence (P=0.645).>° However,
there were limitations noted in the study. They began
with a cohort of 512 participants, of which 296
patients actually initiated adjuvant endocrine therapy
and only 136 had their adherence measured due to
loss to follow-up.*®

DISCUSSION

In this scoping review, we sought to understand the
effects of HL on treatment adherence in BC patients.
Our review identified 9 studies and 4 main themes
when treatment adherence was defined as the degree to
which a person’s behaviour and treatment decision-
making correspond with the standard recommend-
dations from their medical and surgical care providers.
While no significant relationship was found in 5
studies (n=1478),3334%3%41 2 oyt of 3 (n=915 out of
1175) studies found an association between HL and
treatment adherence with regard to surgical decision-
making.35,37,38,40

There is a growing body of evidence demonstrating
HL as an important social determinant of health.*¢2
Patients with low HL have greater difficulties
managing and making appropriate care decisions
because of their limited capacity to comprehend
relevant health information.®® This gives rise to higher
rates of hospitalization and mortality in these
patients.*”8 Therefore, it is imperative to identify
individuals with low HL as patient understanding can
be improved with appropriate resources and support.?#
Effective strategies include adjusting the level of
communication for each patient,>* and providing
short, clear educational materials written without
medical jargon at a sixth-grade level or lower. 2
Simpler resources have been demonstrated to improve
receptiveness to clinicians’ recommendations and
adherence rates.?

Patients’ compliance to treatment is particularly
important in BC patients due to higher risks of
complications with noncompliance.?*%4¢ Although it
has been previously identified that HL has an influence
on adherence in non-cancer patients, our review
demonstrated that there are mixed findings reported on
the relationship between HL and treatment adherence
in BC patients. This was due to the lack of consensus,
the small number of studies investigating this topic
using validated instruments, and the heterogeneity in
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the instruments assess HL. Our findings are consistent
with those found in previously published reviews on
HL and treatment adherence in other cancer types.*’—

However, our results do provide greater insight into
how HL influences different types of BC treatment.
When results from multiple studies were subdivided
into surgical,®® versus adjuvant medical therapy,
%3941 we identified opposing results for and against an
association between HL and treatment adherence
respectively. This influence of HL on surgical
decision-making is an important consideration in BC
patients requiring surgery as post-mastectomy breast
reconstruction is associated with improved health-
related quality of life.° In general, breast surgeons
spend less time with patients compared to medical
oncologists.>* Furthermore, patients may be pressured
to make surgical decisions earlier as there is an overall
decrease in survival with prolonged time to surgery.%
This faster-paced surgical environment may further
marginalize patients with low HL by reducing the
accessibility of shared decision-making. In particular,
Lee and colleagues demonstrated that after having
discussions with their clinicians, patients answered
only 37.9% of questions about breast reconstruction
correctly.®® Further study is warranted to investigate
HL and other social determinants of health and assess
which influence shared decision-making in post-
mastectomy breast reconstruction.54

Of the nine included studies, SBSQ was the most
commonly used instrument (n=1496). Prevalence of
SBSQ was likely because of its simplicity as a self-
reported tool, and the benefit of reduced feelings of
shame and embarrassment seen in low HL patients
compared to when objective instruments were used.
42435 Although SBSQ is a convenient tool, it was
validated in a predominantly white male sample
population and to our knowledge, has only been further
validated in Hispanic, Spanish-speaking populations
by Sarkar et al.*2®" This could have potentially affected
the HL measurement and results of the studies by
Bonner et al., Freedman et al., and Rust et al 353641
These three studies investigated the effects of HL on
adjuvant therapy adherence in primarily African-
American and Hispanic participants, a population that
has not yet been validated to use SBSQ.

The challenge of choosing an appropriate HL tool
validated for the population of study relates to the wide
selection of tools available, and the lack of a
comprehensive gold-standard instrument reliable
across diverse populations.®% A systematic review
conducted by Haun et al. in 2014 revealed 51 different
HL instruments available for clinicians and/or
researchers.®® The large number of instruments reflect
the evolving HL definition and concept since its first
conceptualization in the 1970s.25%85%61 |n particular,
some tools measure only certain elements of HL that
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were important at the time of development.®-6!
REALM is an example of a one-dimensional instru-
ment developed in 1993.2% REALM is a word
recognition test that fails to capture other important
aspects of HL, such as the patients’ understanding and
ability to make informed decisions.24+8 Ultimately,
comparing HL between studies can become difficult
when the instrument is not suitable for the population
and when different domains of HL are evaluated.>*%2
Our review highlights both the occurrence and impli-
cations of this challenge, where five different instru-
ments were used measuring different HL domains and
applied in study populations without prior validation.
These challenges and the need for a reliable gold
standard multi-dimensional tool remain to be well-
acknowledged in the literature.®®%! Until such an
instrument is developed, mindful selection of a tool
that is the right fit for the population and HL domain of
interest is recommended.>®

Overall, our scoping review highlights the compl-
exity of BC management decisions and the impact HL
can have on the different types of treatment. The effects
of HL on treatment adherence are conflicting based on
the present literature, which may stem from the
inherent challenges of the absence of a universal defi-
nition and instrument to evaluate HL. Further research
is required to understand how HL affects each surgical
and medical treatment decision given that HL may
have varying implications on adherence according to
the type of treatment under consideration. At present,
there are only a small number of studies examining the
relationship between HL and surgical decision-
making. Breast surgery decisions can be difficult to
make in a fast-paced surgical environment and this
may disproportionally disadvantage those with low
HL. Thus, it is imperative to understand how we can
optimize shared decision-making in these settings.

Study limitations include the small sample size and
heterogeneity. This review provides a map of the
currently available literature on HL in the BC
population and highlights the need for further
investigation

CONCLUSION

Our review identified nine relevant studies
investigating the relationship between HL and
treatment adherence in BC patients. Defining
treatment adherence as the degree to which a person’s
behaviour and treatment decision-making correspond
with the standard recommendations from their
medical and surgical care providers, the current
literature examines four main themes. The small
number of conflicting heterogeneous findings
rendered it difficult to determine if BC patients with
low HL were less likely to be compliant with their
treatment. However, this study highlights the impact
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of HL on different types of BC treatment. With HL
possibly playing a greater role in surgical decision-
making, further investigation is needed to examine the
effects of HL on surgery treatment adherence.
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APPENDIX I: SEARCH STRATEGY

MEDLINE (Ovid):

(Health Literacy/ or Health literacy.mp. or
Numeracy.mp. or "rapid estimate of adult
literac*".mp. or realm.tw. or medical achievement
reading test.mp. or realm-r.tw. or realm-sf.tw. or
HHLT.tw. or newest vital signs.mp. or real-g.tw. or
NVS.tw. or SAHL.tw. or tofhla.tw. or MART.tw. or
SAHLS.tw. or wide range achievement test.mp. or
WRAT.tw. or set of brief screening questions.mp. or
SBSQ.tw. or nutritional literacy.mp. or literacy
assessment*.mp. or (reading adjl abilit*).mp. or
reading skill*.mp. or reading comprehension.mp.)
AND ((Therapeutics/ or treatment*.mp. or treatment
outcome/ or therap*.mp. orSurgical Procedures,
Operative/ or Surger*.mp. or radiotherap*.mp. or
chemotherap*.mp.  or  Intervention*.mp.  or
irradiation.mp. or management.mp. or care.mp. or
reconstruction.mp.  or Mastectomy/  or
Mastectomy.mp. or Breast implants/ or Breast
Implant*.mp. or retreatment/ or Health Services/ or
Antineoplastic Protocols/ or Chemoradiotherapy/ or
Antineoplastic Agents/ orChemotherapy, Adjuvant/
or  Antineoplastic = Combined  Chemotherapy
Protocols/ or consolidation chemotherapy/ or
hormone replacement therapy/ or chemotherapy/ or
Maintenance chemotherapy/ or molecular targeted
therapy/ or medication errors/ or self administration/
or self medication/ or radiotherapy/ or Health
Services  Accessibility/ or Health  Services
Administration/ or Pharmaceutical Preparations/) OR
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(Guideline  Adherence/ or Adherence.mp. or
Compliance.mp. or Decision-making.mp. or Decision
making/ or decision making, shared/ or patient
compliance.mp. or patient adherence.mp. or
"Continuity of Patient Care"/ or "Treatment
Adherence and Compliance"/ or Physician-Patient
Relations/)) AND ((Breast Neoplasms/ or Breast

REFERENCES

1. Simonds SK. Health Education as Social Policy.
Health Educ Monogr. 1974;2(1_suppl): 1-10. doi:
10.1177/10901981740020S102.

2. Nielsen-Bohlman L, Panzer AM, Kindig DA, [eds.].
Health Literacy. Washington, D.C.: National
Academies Press; 2004. doi: 10.17226/10883.

3. Sgrensen K, Van den Broucke S, Fullam J, Doyle G,
Pelikan J, Slonska Z, et al. Health literacy and public
health: A systematic review and integration of
definitions and models. BMC Public Health.
2012;12(1): 80. doi: 10.1186/1471-2458-12-80.

4.  Choudhry F, Ming L, Munawar K, Zaidi S, Patel R,
Khan T, et al. Health Literacy Studies Conducted in
Australia: A Scoping Review. Int J Environ Res
Public  Health. 2019;16(7): 1112.  doi:
10.3390/1JERPH16071112.

5. Duell P, Wright D, Renzaho AMN, Bhattacharya D.
Optimal health literacy measurement for the clinical
setting: A systematic review. Patient Educ Couns.
2015;98(11): 1295-1307. doi:
10.1016/J.PEC.2015.04.003.

6.  Kickbusch I, Pelikan J, Apfel F, Tsouros A. Health
literacy: the solid facts. doi: Not Applicable

7.  Berkman ND, Sheridan SL, Donahue KE, Halpern
DJ, Viera A, Crotty K, et al. Health literacy
interventions and outcomes: an updated systematic
review. Evid Rep Technol Assess (Full Rep).
2011;(199): 1-941. doi: Not Available

8.  Berkman ND, Sheridan SL, Donahue KE, Halpern
DJ, Crotty K. Low Health Literacy and Health
Outcomes: An Updated Systematic Review. Ann
Intern Med. 2011;155(2): 97. doi: 10.7326/0003-
4819-155-2-201107190-00005.

9. Williams M V., Baker DW, Parker RM, Nurss JR.
Relationship of Functional Health Literacy to
Patients” Knowledge of Their Chronic Disease. Arch
Intern Med. 1998;158(2): 166. doi:
10.1001/ARCHINTE.158.2.166.

10. Gazmararian JA, Williams MV, Peel J, Baker DW.
Health literacy and knowledge of chronic disease.
Patient Educ Couns. 2003;51(3): 267-275. doi:
10.1016/S0738-3991(02)00239-2.

11. Koay K, Schofield P, Jefford M. Importance of
health literacy in oncology. Asia Pac J Clin Oncol.
2012;8(1): 14-23. doi: 10.1111/.1743-
7563.2012.01522.X.

12. Amalraj S, Starkweather C, Nguyen C, Naeim A.
Health literacy, communication, and treatment
decision-making in older cancer patients. Oncology.
2009;23(4): 369-375. doi: Not Available

13. Rutherford EJ, Kelly J, Lehane EA, Livingstone V,

Ha et al. Arch Breast Cancer 2022; Vol. 9, No. 2: 133-143

Neoplas*.mp. or Breast Cancer*.mp. or Breast
Carcinoma In Situ/) OR ((Breast/ or Breast*.mp. or
Breast Cyst/ or Breast Diseases/ or Breast
Disease*.mp.) AND (Cancer*.mp. or Neoplas*.mp.
or Neoplasms/ or Carcinoma*.mp. or Malignan*.mp.
or Tumo$r*.mp.ormetasta*.mp. or oncolog*.mp. or
adenocarcinoma*.mp.oradenom*.mp.)))

Cotter B, Butt A, et al. Health literacy and the
perception of risk in a breast cancer family history
clinic. Surg. 2018;16(2): 82-88. doi:
10.1016/J.SURGE.2016.06.003.

14. Schapira MM, Davids SL, McAuliffe TL, Nattinger
AB. Agreement between scales in the measurement
of breast cancer risk perceptions. Risk Analysis.
2004. p. 665-673. doi: 10.1111/3.0272-
4332.2004.00466.X.

15. Miller TA. Health literacy and adherence to medical
treatment in chronic and acute illness: A meta-
analysis. Patient Educ Couns. 2016;99(7): 1079-
1086. doi: 10.1016/J.PEC.2016.01.020.

16. Garcia SF, Hahn EA, Jacobs EA. Addressing low
literacy and health literacy in clinical oncology
practice. J Support Oncol. 2010;8(2): 64-69. doi:
Not Available

17. Schwartz LM, Woloshin S, Black WC, Welch HG.
The role of numeracy in understanding the benefit of
screening  mammography. Ann Intern Med.
1997;127(11): 966-972. doi: 10.7326/0003-4819-
127-11-199712010-00003.

18. Portnoy DB, Roter D, Erby LH. The role of
numeracy on client knowledge in BRCA genetic
counseling. Patient Educ Couns. 2010;81(1): 131-
136. doi: 10.1016/J.PEC.2009.09.036.

19. Cox N, Bowmer C, Ring A. Health Literacy and the
Provision of Information to Women with Breast
Cancer. Clin Oncol. 2011;23(3): 223-227. doi:
10.1016/J.CLON.2010.11.010.

20. Wangdahl J, Lytsy P, Méartensson L, Westerling R.
Health literacy among refugees in Sweden — a cross-
sectional study. BMC Public Health. 2014;14(1):
1030. doi: 10.1186/1471-2458-14-1030.

21. Pagan JA, Brown CJ, Asch DA, Armstrong K,
Bastida E, Guerra C. Health Literacy and Breast
Cancer Screening among Mexican American
Women in South Texas. J Cancer Educ. 2012;27(1):
132-137. doi: 10.1007/S13187-011-0239-6.

22. BrayF, Ferlay J, Soerjomataram I, Siegel RL, Torre
LA, Jemal A. Global cancer statistics 2018:
GLOBOCAN estimates of incidence and mortality
worldwide for 36 cancers in 185 countries. CA
Cancer J Clin. 2018;68(6): 394-424. doi:
10.3322/CAAC.21492.

23. Siegel RL, Miller KD, Fuchs HE, Jemal A. Cancer
statistics, 2022. CA Cancer J Clin. 2022;72(1): 7-
33. doi: 10.3322/CAAC.21708.

24. Woaockel A, Wolters R, Wiegel T, Novopashenny 1,
Janni W, Kreienberg R, et al. The impact of adjuvant
radiotherapy on the survival of primary breast

141



@ HL and Treatment Adherence in Breast Cancer

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

cancer patients: A retrospective multicenter cohort
study of 8935 subjects. Ann Oncol. 2014;25(3):
628-632. doi: 10.1093/ANNONC/MDT584.
Howlader N, Noone A, Krapcho M, Miller D,
Bishop K, Altekruse S, et al. SEER Cancer Statistics
Review. Natl Cancer Inst. 2015; doi: 10.1158/1055-
9965.EPI-16-0520.

Verkooijen HM, Fioretta GM, Rapiti E, Bonnefoi H,
Vlastos G, Kurtz J, et al. Patients’ refusal of surgery
strongly impairs breast cancer survival. Ann Surg.
2005;242(2): 276-280. doi:
10.1097/01.SLA.0000171305.31703.84.

Johnstone PAS, Norton MS, Riffenburgh RH.
Survival of patients with untreated breast cancer. J
Surg  Oncol. 2000;73(4): 273-277. doi:
10.1002/(SICI)1096-9098(200004)73:4<273::AlD-
JS015>3.0.CO;2-H.

Brown SM, Culver JO, Osann KE, MacDonald DJ,
Sand S, Thornton AA, et al. Health literacy,
numeracy, and interpretation of graphical breast
cancer risk estimates. Patient Educ Couns.
2011;83(1): 92-98. doi:
10.1016/J.PEC.2010.04.027.

Peters M, Godfrey C, Mclnerney P, Munn Z, Trico
A, Khalil H. Chapter 11: Scoping Reviews. In: JBI
Man Evid Synth. JBI; 2020. doi: 10.46658/JBIMES-
20-12.

Tricco AC, Lillie E, Zarin W, O’Brien KK,
Colquhoun H, Levac D, et al. PRISMA Extension
for Scoping Reviews (PRISMA-ScR): Checklist and
Explanation. Ann Intern Med. 2018;169(7): 467—
473. doi: 10.7326/M18-0850.

Rina Ha, Anne Nguyen, Caroline Illmann KI. Health
literacy and treatment adherence in breast cancer
patients: a scoping review protocol. Open Science
Framework. doi: 10.17605/0OSF.IO/BAJRW.
Moher D, Liberati A, Tetzlaff J, Altman DG.
Preferred Reporting Items for Systematic Reviews
and Meta-Analyses: The PRISMA Statement. PLoS
Med. 2009;6(7): €1000097. doi:
10.1371/JOURNAL.PMED.1000097.

Haghighi ST, Lamyian M, Granpaye L. Assessment
of the level of health literacy among fertile Iranian
women with breast cancer. Electron physician.
2015;7(6): 1359-1364. doi: 10.14661/1359.

Nouws S, Branddo M, Fontes F, Pereira S, Dias T,
Ribeiro Al, et al. Factors associated with time to
breast cancer diagnosis and treatment in unscreened
women in Portugal. Women Health. 2019;59(6):
601-614. doi: 10.1080/03630242.2018.1539430.
Rust CF, Davis C, Moore MR. Medication
Adherence Skills Training for African-American
Breast Cancer Survivors: The Effects on Health
Literacy, Medication Adherence, and Self-Efficacy.
Soc Work Health Care. 2015;54(1): 33-46. doi:
10.1080/00981389.2014.964447.

Bonner SN, Clark C, Keating NL, Kouri EM,
Freedman RA. Examining Associations of Racial
Residential Segregation With Patient Knowledge of
Breast Cancer and Treatment Receipt. Clin Breast
Cancer. 2019;19(3): 178-187.e3. doi:
10.1016/J.CLBC.2018.12.001.

142

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

Winton LM, Nodora JN, Martinez ME, Hsu C-H,
Djenic B, Bouton ME, et al. Factors associated with
surgical management in an underinsured, safety net
population. Surgery. 2016;159(2): 580-590. doi:
10.1016/J.SURG.2015.08.016.

Keim-Malpass J, Doede A, Camacho F, Kennedy C,
Showalter SL. Impact of patient health literacy on
surgical treatment of breast cancer. Breast J.
2018;24(4): 633-636. doi: 10.1111/TBJ.13011.
Keim-Malpass J, Doede A, Showalter SL. Does
patient health literacy impact adherence to adjuvant
endocrine therapy in breast cancer patients? Patient
Prefer Adherence. 2018;Volume 13: 47-51. doi:
10.2147/PPA.S190249.

Brewer NT, Tzeng JP, Lillie SE, Edwards AS,
Peppercorn JM, Rimer BK. Health literacy and
cancer risk perception: Implications for genomic
risk communication. Med Decis Mak. 2009;29(2):
157-166. doi: 10.1177/0272989X08327111.
Freedman RA, Kouri EM, West DW, Lii J, Keating
NL. Association of Breast Cancer Knowledge With
Receipt of Guideline-Recommended Breast Cancer
Treatment. J Oncol Pract. 2016;12(6): e613—e625.
doi: 10.1200/JOP.2015.008508.

Chew LD, Griffin JM, Partin MR, Noorbaloochi S,
Grill JP, Snyder A, et al. Validation of Screening
Questions for Limited Health Literacy in a Large
VA Outpatient Population. J Gen Intern Med.
2008;23(5): 561-566. doi: 10.1007/S11606-008-
0520-5.

Chew LD, Bradley KA, Boyko EJ. Brief questions
to identify patients with inadequate health literacy.
Fam Med. 2004;36(8): 588-594. doi: Not Available
Davis TC, Long SW, Jackson RH, Mayeaux EJ,
George RB, Murphy PW, et al. Rapid estimate of
adult literacy in medicine: a shortened screening
instrument. Fam Med. 1993;25(6): 391-395.
Available from:
http://www.ncbi.nlm.nih.gov/pubmed/8349060
Kountz DS. Strategies for Improving Low Health
Literacy. Postgrad Med. 2009;121(5): 171-177. doi:
10.3810/PGM.2009.09.2065.

Galmarini CM, Tredan O, Galmarini FC.
Survivorship in untreated breast cancer patients.
Med Oncol. 2015;32(2): 29. doi: 10.1007/S12032-
014-0466-X.

Watson CH, Fish LJ, Falkovic M, Monuszko K,
Lorenzo A, Havrilesky LJ, et al. Adherence to Oral
Anticancer Therapeutics in the Gynecologic
Oncology Population. Obstet Gynecol. 2020;136(6):
1145-1153. doi:
10.1097/A0G.0000000000004170.

Turkoglu AR, Demirci H, Coban S, Guzelsoy M,
Toprak E, Aydos MM, et al. Evaluation of the
relationship between compliance with the follow-up
and treatment protocol and health literacy in bladder
tumor patients. Aging Male. 2019;22(4): 266-271.
doi: 10.1080/13685538.2018.1447558.

Gonderen Cakmak HS, Uncu D. Relationship
between Health Literacy and Medication Adherence
of Turkish Cancer Patients Receiving Oral
Chemotherapy. Asia-Pacific J Oncol Nurs.

Ha et al. Arch Breast Cancer 2022; Vol. 9, No. 2: 133-143



50.

51.

52.

53.

54.

55.

Ha et al. Arch Breast Cancer 2022; Vol. 9, No. 2: 133-143

HL and Treatment Adherence in Breast Cancer @

2020;7(4): 365-369. doi:
10.4103/APJON.APJON_30_20.

Elder EE, Brandberg Y, Bjorklund T, Rylander R,
Lagergren J, Jurell G, et al. Quality of life and
patient satisfaction in breast cancer patients after
immediate breast reconstruction: a prospective
study. The Breast. 2005;14(3): 201-208. doi:
10.1016/J.BREAST.2004.10.008.

Hillyer GC, Hershman DL, Kushi LH, Lamerato L,
Ambrosone CB, Bovbjerg DH, et al. A survey of
breast cancer physicians regarding patient
involvement in breast cancer treatment decisions.
The Breast. 2013;22(4): 548-554.  doi:
10.1016/J.BREAST.2012.10.001.

Bleicher RJ, Ruth K, Sigurdson ER, Beck JR, Ross
E, Wong Y-N, et al. Time to Surgery and Breast
Cancer Survival in the United States. JAMA Oncol.
2016;2(3): 330. doi:
10.1001/JAMAONCOL.2015.4508.

Lee CN, Belkora J, Chang Y, Moy B, Partridge A,
Sepucha K. Are Patients Making High-Quality
Decisions about Breast Reconstruction after
Mastectomy? [Outcomes Article]. Plast Reconstr
Surg. 2011;127(1): 18-26. doi:
10.1097/PRS.0B013E3181F958DE.

Flitcroft K, Brennan M, Spillane A. Making
decisions about breast reconstruction: A systematic
review of patient-reported factors influencing
choice. Qual Life Res. 2017;26(9): 2287-2319. doi:
10.1007/S11136-017-1555-Z.

Handel N, Silverstein MJ, Waisman E, Waisman JR.
Reasons why mastectomy patients do not have
breast reconstruction. Plast Reconstr Surg.
1990;86(6): 1118-1122. doi: 10.1097/00006534-
199012000-00012.

How to Cite This Article

56.

57.

58.

59.

60.

61.

62.

Wolf MS, Williams M V., Parker RM, Parikh NS,
Nowlan AW, Baker DW. Patients’ shame and
attitudes toward discussing the results of literacy
screening. J Health Commun. 2007;12(8): 721-732.
doi: 10.1080/10810730701672173.

Sarkar U, Schillinger D, Lopez A, Sudore R.
Validation of Self-Reported Health Literacy
Questions Among Diverse English and Spanish-
Speaking Populations. J Gen Intern Med.
2011;26(3): 265-271. doi: 10.1007/S11606-010-
1552-1.

Mancuso JM. Assessment and measurement of
health literacy: an integrative review of the
literature. Nurs Health Sci. 2009;11(1): 77-89. doi:
10.1111/J.1442-2018.2008.00408.X.

Haun JN, Valerio MA, McCormack LA, Sgrensen
K, Paasche-Orlow MK. Health literacy
measurement: an inventory and descriptive
summary of 51 instruments. J Health Commun.
2014;19(sup2): 302-333. doi:
10.1080/10810730.2014.936571.

Altin SV, Finke |, Kautz-Freimuth S, Stock S. The
evolution of health literacy assessment tools: a
systematic review. BMC Public Health. 2014;14(1):
1207. doi: 10.1186/1471-2458-14-1207.

Guzys D, Kenny A, Dickson-Swift V, Threlkeld G.
A critical review of population health literacy
assessment. BMC Public Health. 2015;15(1): 215.
doi: 10.1186/S12889-015-1551-6.

Nguyen TH, Park H, Han H-R, Chan KS, Paasche-
Orlow MK, Haun J, et al. State of the science of
health literacy measures: Validity implications for
minority populations. Patient Educ Couns.
2015;98(12): 1492-1512. doi:
10.1016/J.PEC.2015.07.013.

Ha R, Nguyen A, llilmann C, Isaac K. Influence of Health Literacy on Treatment Adherence in Breast
Cancer Care: A Scoping Review. Arch Breast Cancer. 2022; 9(2): 133-43.
Available from: https://www.archbreastcancer.com/index.php/abc/article/view/535

143


https://www.archbreastcancer.com/index.php/abc/article/view/535

	aFaculty of Medicine, University of British Columbia, Diamond Health Care Centre, British Columbia, Canada
	INTRODUCTION
	CONCLUSION
	ETHICAL CONSIDERATIONS
	ACKNOWLEDGEMENTS
	Dr. Kathryn Isaac is holder of the Dr. Patricia Clugston Chair in Breast Reconstruction Surgery at the University of British Columbia and would like to acknowledge the support of VGH & UBC Hospital Foundation's donors and partners who made this Chair ...
	CONFLICT OF INTEREST
	REFERENCES

	Background: Health literacy (HL) is an individual’s ability to interpret and effectively utilize health information. Low HL has been associated with poorer treatment adherence. The effect of HL on treatment adherence is important to understand when survival is closely tied with treatment, such as in breast cancer (BC). The aim of our review was to examine the influence of HL on treatment adherence in BC patients.
	Methods: A scoping review was conducted according to the Joanna Briggs Institute methodological framework. A comprehensive search was performed using 5 electronic databases to map the available literature. Studies were included that assessed BC patients’ HL with a validated instrument and associated this with treatment adherence.
	Results: Our review initially yielded 1404 studies. Of these, 9 studies (n=2468) met our inclusion criteria. Five studies (n=1478, 60%) found no association between HL and treatment adherence. Of the 3 studies (n=1175) focused on breast surgery decision-making, 2 studies (n=915, 77.8%) reported a positive association between HL and the decision to partake in reconstruction. In contrast, 3 (n=936) of 5 (n=1147) studies examining adjuvant therapy demonstrated that treatment decisions were not affected by HL.  
	Conclusion: Although it is difficult to determine the relationship between HL and treatment adherence from the contrasting results of the available literature, HL may have a greater impact on surgical decision-making as compared to the receipt of adjuvant therapy. Additional research is required to better characterize the effects of HL on treatment adherence, including surgical decision-making.

