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Abstract

Approximately one-third of adults in the United States (U.S.) have limited health literacy. Those 

with limited health literacy often have difficultly navigating the health care environment, including 

navigating care across the cancer continuum (e.g., prevention, screening, diagnosis, treatment). 

Evidence-based interventions to assist adults with limited health literacy improve health outcomes; 

however, little is known about health literacy interventions in the context of cancer and their 

impact on cancer-specific health outcomes. The purpose of this review was to identify and 

characterize the literature on health literacy interventions across the cancer care continuum. 

Specifically, our aim was to review the strength of evidence, outcomes assessed, and intervention 

modalities within the existing literature reporting health literacy interventions in cancer. Our 

search yielded 1,036 records (prevention/screening n=174; diagnosis/treatment n=862). Following 

deduplication and review for inclusion criteria, we analyzed 87 records of intervention studies 

reporting health literacy outcomes, including 45 pilot studies (prevention/screening n=24; 

diagnosis/treatment n=21) and 42 randomized controlled trials or quasi-experimental trials 

(prevention/screening n=31; diagnosis/treatment n=11). This literature included 36 unique 

interventions (prevention/screening n=28; diagnosis/treatment n=8), mostly in the formative stages 

of intervention development, with few assessments of evidence-based interventions. These gaps in 

the literature necessitate further research in the development and implementation of evidence-

based health literacy interventions to improve cancer outcomes.
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Introduction

Cancer incidence and mortality inequities persist [1]. With almost 2 million new cancer 

cases diagnosed in the United States (U.S.) in 2019, cancer burden disproportionately 

impacts those with low socioeconomic status and racial/ethnic minorities [1–3]. Those who 

experience inequity in cancer incidence and outcomes are also those who are most at-risk for 

limited health literacy [1–4], defined as the collection of skills needed to navigate and 

function in the health care system [4, 5]. Over one-third of adults in the U.S. have limited 

health literacy [6]. Those with limited health literacy have difficultly navigating the health 

care environment, including accessing care across the cancer continuum (e.g., prevention, 

screening, diagnosis, treatment) [4]. Addressing the barriers experienced by those with 

limited health literacy across the cancer care continuum may improve outcomes; however, 

the strength of evidence for health literacy interventions is of mixed-quality [7].

Health literacy research has been dominated by observational studies examining the 

prevalence of limited health literacy and/or characterizing the relationship between health 

literacy and outcomes. In a review by Berkman et al., authors found 96 observational studies 

of good or fair quality reporting on investigations of health literacy (n=98), numeracy 

(n=22), or both (n=9)[4, 7]. These studies measured and compared health literacy of 

individuals and/or their caregivers to an outcome (e.g., health care access, use, cost) [4, 7]. 

This review found that across studies, limited health literacy was associated with lower 

health services use leading to poorer health outcomes; however, the authors highlighted the 

need for more rigorous research designs and adequately powered statistical analyses [4, 7]. 

Interventional studies employ strategies to ameliorate the health literacy demands placed on 

individuals. Sheridan and colleagues explored 38 studies outlining interventions designed 

specifically for those with limited health literacy, four of which included the cancer context 

[7, 8]. These studies were of good or fair quality (individual (n=22) or cluster (n=1) 

randomized controlled trials n=22, non-randomized controlled trials n=5, and quasi-

experimental studies n=10). Although the strength of research was limited, authors reported 

promising evidence for discrete strategies to improve comprehension including appropriately 

ordering the presentation of essential information, using a consistent denominator, icon 

arrays, and video supports to verbal narration [7, 8]. Evidence for interventions using 

multiple strategies showed variable results and modest promise to improve use of health care 

services, health outcomes, and costs; however, none reported intervention effect on 

disparities [7, 8]. These reviews highlighted the mixed-quality evidence and early promise of 

interventions to address limited health literacy in the health care setting while highlighting 

the need for more rigorous methods and analyses.

The purpose of this systematic review was to identify and characterize the literature on 

health literacy interventions in cancer. Specifically, our aims were to review the 

representation of studies across the cancer care continuum, and report on the strength of 

evidence (study design), intervention types, outcomes assessed, and health literacy 

measurement within the existing literature reporting health literacy interventions in cancer.
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Materials and Methods

The impetus for this review emanated from the Health Literacy and Communication 

Strategies in Oncology Workshop hosted by the National Academies of Science, 

Engineering, and Medicine [9]. This review was guided by the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA) protocol [10]. To describe the current 

literature, our review assessed, 1) What study designs are used? (strength of evidence); 2) 

What intervention types are employed?; 3) What domains along the cancer care continuum 

are targeted?; and, 4) What primary outcomes are utilized and what is the impact of 

interventions on these outcomes?

Data Sources and Selection

Given the large scope of topics in cancer, we searched all dates in PubMed for literature 

related to cancer prevention, screening, diagnostic processes, and treatment. Our PubMed 

search terms were Neoplasms OR Cancer OR Oncology AND Health Literacy. The search 

was run on July 7, 2019 with an updated search on August 21, 2019. Review articles were 

collected and managed using Research Electronic Data Capture (REDCap) tools hosted at 

Boston University, CTSI 1UL1TR001430 [11].

We included studies that contained an intervention designed to improve some aspect of 

health literacy and were reported in English (see Table 1 for inclusion and exclusion 

criteria). Articles reporting the prevalence of health literacy in a population, or those that 

reported associations between health literacy and cancer outcomes were excluded.

Data Extraction and Quality Assessment

Two reviewers searched and reviewed cancer prevention and screening (AJH) and diagnostic 

processes and treatment literature (CMG). These two reviewers identified articles reporting 

health literacy interventions. Research assistants extracted cancer care continuum 

information, study design, outcomes, and intervention descriptions from the identified 

articles. These abstractions were reviewed and verified by AJH and CMG.

Data Synthesis and Analysis

We synthesized and analyzed the intervention studies using cancer care continuum target, 

study design, intervention types, and outcomes. Due to the varying health literacy measures 

and outcomes reported, we were not able to complete a meta-analysis.

Results

Study Selection

Our search yielded 1,036 records (prevention and screening n=174; diagnosis and treatment 

n=862; Figure 1). Twenty-nine records were added from an updated search in August 2019 

and one record was added in 2020Following review for inclusion criteria and deduplication, 

87 records were intervention studies reporting health literacy outcomes. Of these, 45 of the 

published interventions were pilot in nature (prevention/screening n=24; diagnosis/treatment 

n=21) and 42 were randomized controlled trials or quasi-experimental trials (prevention/
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screening n=31; diagnosis/treatment n=11). Based on the reported randomized controlled 

trial or quasi-experimental investigations of health literacy interventions, a total of 36 unique 

interventions were included in our literature review (prevention/screening n=28; diagnosis/

treatment n=8). The 36 interventions using randomized controlled or quasi-experimental 

study design underwent a detailed review (Table 2) [12–57].

Primary Outcomes

Our aim was to report the primary outcomes for which studies were powered to detect 

differences; however, many investigations included secondary outcomes that are not 

described here.

Screening Completion

Short-Term Screening Completion (<6 Months): Screening outcomes were the most 

prevalent primary outcome, although studies ranged in the time allotted to detect a difference 

in screening outcomes. Three colorectal cancer screening interventions investigated short 

term screening completion (within 6 months of the intervention) and found mixed results. 

Katz et al.’s patient activation intervention improved colorectal cancer screening at 2 months 

when compared to an information-only arm [32]. Smith et al.’s primary outcome was the 

return of the guaiac-based Fecal Occult Blood Testing (gFOBT) within 18 weeks of the 

invitation and found no difference between a standard information booklet compared to a 

booklet and “gist” information (e.g., the general meaning of the information) [18]. Hoffman 

et al. did not find improved colorectal cancer screening intentions or completion at 3 months 

when assessing an entertainment education intervention [57].

Mid-Range Screening Completion (6-18 Months): Six interventions found improved 

completion of colorectal cancer screening within 6 to18-months of the intervention [20, 23, 

24, 26, 28, 31,47, 54]. Davis et al. used a photonovella and showed no difference in mid-

range screening rates between intervention and control groups receiving non-targeted 

information [49].

Three interventions investigated breast cancer screening completion over this period. Davis 

and colleagues measured completion of breast cancer screening over 6-months and found no 

significant difference for mammogram completion [13], while Han et al. demonstrated 

improvements in mammography over the same period [19]. Fiscella et al.’s multimodal 

intervention also assessed breast cancer screening and found improved mammography at 12 

months [47, 54].

Two interventions examined cervical cancer screening completion. Han et al. also assessed 

cervical cancer screening and demonstrated significant increases in Pap testing at 6 months 

[19], while Valdez and colleagues found that multimedia low-literacy cervical cancer 

education did not improve cervical cancer screening rates over 12-months [35].

Landrey et al., assessed the impact of a mailed low-literacy informational flyer about the 

prostate cancer screening and found no difference in screening tests ordered over 12-months 

[30].
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Longer-Term Screening Completion (>18 Months): Two interventions investigated 

longer-term cancer screening outcomes (2-3 years) and found that their initial promising 

results were not maintained at the end of the investigation time period. Price-Haywood et al. 

found that by 24-months, their continuing medical education training intervention did not 

increase colorectal or cervical cancer screening, but did improve mammography screening 

[21, 22]. Arnold et al., evaluated completion and return of three fecal occult blood tests 

(FOBTs) over three years and found that screening was not sustained over all three years 

[15, 50–52].

Knowledge—Three studies [12, 36, 57] observed improved knowledge, while two others 

[45, 48, 56] reported modest differences with limited significance. Kushalnagar et al. found 

that Deaf and hearing college students’ breast cancer knowledge both increased following 

simplified messages [12]. Volk and colleagues evaluated both prostate and colorectal[57] 

cancer entertainment education videos. Both significantly improved knowledge. The 

colorectal cancer intervention reduced decisional conflict for all participants, while the 

prostate cancer did so among those with limited health literacy[36]. Meade et al. found 

modest benefits for using a video intervention compared to a booklet to improve knowledge 

of colorectal cancer screening [48]. Kusnoor et al.’s video intervention showed significantly 

greater improvement in knowledge scores when compared to the control group; although 

differences in knowledge scores dissipated by the three week follow-up test [45, 56].

Recall and Recognition Memory—Three interventions investigated recall and 

recognition memory in relation to colon cancer screening tests. Meppelink et al. found 

increased recall for non-difficult text in the limited health literacy group vs. the difficult-high 

adequate health literacy group [16]. Moreover, illustrations added to difficult text improved 

recall for the limited health literacy group [16]. A second Meppelink et al. study assessed 

spoken vs. written and animated vs. illustrated information in a two by two design and 

reported better recall for spoken condition driven by the limited health literacy group [17]. 

Animation had better recall only among the limited health literacy group compared with 

illustrations and there was not a significant interaction between text and visual format 

modalities on recall [17]. Freed et al. evaluated low Flesh-Kincaid reading level versus a 

control text and reported that the lower reading level text improved recognition memory 

across health literacy levels [33].

Patient-Reported Outcomes—Two investigations focused on choice and decision 

making and reported improved outcomes. Smith and colleagues found that a patient decision 

aid improved informed choice about colorectal cancer screening and video improved 

knowledge more than usual care [37, 55]. Moreover, those in the decision aid groups were 

more likely to identify their preferred involvement in screening decisions [37, 55]. Jibaja-

Weiss et al. reported a breast cancer entertainment education intervention improved clarity, 

knowledge of surgical options, and surgical preferences when compared to usual care [40].

Keohane et al., used an application to improve risk perception among patients attending a 

high risk breast clinic [44]. Increases in 10-year personal risk accuracy were observed in the 

intervention group relative to the control [44].
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Dyer and colleagues found no impact on patient satisfaction when they investigated a 

physician-communicated detailed radiation therapy plan [42].

Three investigations reported on participants’ readiness or willingness to pursue cancer 

screening. Love et al examined video and print brochure materials and found no significance 

differences in readiness, knowledge, and attitudes toward Pap testing between groups [14]. 

Miller et al. evaluated a web-based colorectal cancer screening decision aid and found that 

the decision-aid helped to increase readiness and identify a screening preference [34]. 

Gummersbach et al., found that a leaflet about mammography with improved information 

relevant to decision-making did not differ from the old leaflet in terms of willingness to 

complete mammography screening [29].

Communication—Four papers reported the impact of their intervention on 

communication outcomes. Three of the interventions targeted patient-physician 

communication, demonstrating improvements in communication related to prostate cancer 

discussions [27], participant information recognition [39], and patient-physician 

communication scores [41, 53]. Similarly, Bodurtha et al. found that an interactive 

intervention was more successful at promoting cancer communication amongst families 

when compared to a print handout [25].

Caregiver Burden and Psychological Distress—Two papers reported the impact of 

caregiver interventions. Heckel et al., recruited cancer patient and caregivers to a telephone 

program and found that it had no impact on caregiver burden, but did reduce caregiver unmet 

needs at one month post-intervention [43]. Chambers and colleagues explored a self-

management intervention for patient and caregiver dyads [46]. For those with limited health 

literacy, only the psychologist intervention reduced distress while amongst those with higher 

education, distress decreased in both intervention arms (nurse and psychologist-led 

interventions) [46].

Health Literacy Measurement

The following section describes the measurement and use of health literacy related outcomes 

reported by the manuscripts included in our review.

Heath Literacy as an Outcome—Two interventions reported improvements to health 

literacy. Han et al. reported a secondary outcome of health literacy as measured by the 

Assessment of Health Literacy in Cancer Screening (AHL-C; scores range from 0-52). 

Women in the intervention group had a mean increase of 7.0 points in their health literacy 

score (95% CI=4.9, 9.0) [19]. Heckel et al. used improvement in the Health Literacy 

Questionnaire (HLQ) as a secondary outcome to measure intervention effectiveness. They 

reported improvement in one specific skill that contributes to health literacy: among 

caregivers at increased risk for depression, the intervention significantly improved having 

health information scores (p=0.040) [43]. Their post hoc analyses revealed an improvement 

in caregiver confidence of having sufficient health information (HLQ Scale 2; baseline and 

6-months, p=0.002 and 1-month and 6-months p=0.009) in the intervention group but not in 

the control group (p> 0.30) [43].
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Health Literacy Effect Modification—Three interventions observed improved outcomes 

for those with limited health literacy. In a clinician communication training intervention to 

improve colorectal cancer screening, Ferreria and colleagues used the REALM to identify 

those with limited health literacy and reported that among patients with limited health 

literacy, those in the intervention arm had higher rates of screening when compared with 

those in the control arm (intervention 55.7% vs. control 30.0%, p<0.01) [23, 24]. Meppelink 

and colleagues examined use of various information presentations to assess knowledge, 

attitudes, literacy and intentions for those with limited health literacy using the SAHL-D 

[16, 17]. In both investigations, they reported a health literacy effect modification. In the first 

investigation, Meppelink et al. found increased recall for non-difficult text in the limited 

health literacy group vs. the difficult-high adequate health literacy group [16]. Moreover, 

illustrations added to difficult text for limited health literacy group improved recall (limited 

health literacy 8.49 to 10.88 vs. adequate health literacy 13.25 to 14.77) [16]. The second 

Meppelink et al. assessed spoken vs. written and animated vs. illustrated in a two by two 

design [17]. Meppelink et al. reported better recall for spoken condition driven by limited 

health literacy (μ=13.6; limited health literacy group 11.97). Animation led to better recall 

only among the limited health literacy group compared with illustrations and there was not a 

significant interaction between text and visual format modalities on recall [17].

Three interventions reported improvements for those with adequate health literacy. Horne et 

al., assessed health literacy with the REALM-R and found an effect on colorectal cancer 

screening for those with adequate health literacy (OR 2.17, 95 % CI 1.03–4.56), but not for 

those with limited health literacy [28]. Bodurtha et al. used the Rapid Estimate of Health 

Literacy in Genetics (REAL-G) and reported that genetic literacy modified the intervention 

effect (coefficient term:−0.77; 95% CI:−1.62, 0.08). Thus, those with adequate genetic 

health literacy in the intervention group reported greater family information gathering 

(REAL-G score >3 odds ratio 3.02 95% CI: 2.16, 4.21) [25]. Visser et al. used a validated 

Dutch measure of functional and communicative health literacy. They found that the impact 

of communication on information recall was moderated by functional health literacy 

(variance 7.3%., p=0.010, R2=0.073) [39]. The standardized estimates indicate that poorer 

functional health literacy predicted poorer recognition of information in the standard 

communication condition [39]. Communicative health literacy did not moderate the effects 

on free recall or recognition of information [39].

Discussion

We reviewed interventions designed to address health literacy in the context of cancer 

prevention, screening, diagnosis, and treatment. The majority of published interventions 

were in the formative stages of development and few were testing evidence-based 

interventions. All interventions were focused on adults and less than half included a clinician 

component in the intervention. Behavior-oriented outcomes were the primary focus of 

outcome measures, which included screening intention and completion. Knowledge, 

comprehension, and recall were the second most common outcomes and a variety of 

standardized and exploratory measures were used to capture these data.
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While all the studies included in this review were in the context of health literacy and cancer, 

none of the investigations improved health literacy as a primary outcome. Han et al. 

provided health literacy skills training and reported an increase in their participants’ health 

literacy scores [19] and Heckel et al. reported a secondary outcome of significantly 

improved health literacy measurement scores related to having health information, a specific 

health literacy skill [43]. These findings build upon a prior review outlining the limited 

scope of health literacy outcomes in cancer research [58]. Moreover, investigations 

evaluating the role of health literacy, demonstrated mixed results. Improvements among 

those with adequate health literacy were often in contrast to the stated purpose of addressing 

the needs of those with limited health literacy. Interventions that improve outcomes only for 

those with adequate health literacy run the risk of exacerbating disparities in outcomes.

Multilevel interventions appeared to have the greatest impact on outcomes. These multilevel 

interventions included clinician communication training, navigation supports, patient 

education and activation, and caregiver/family support. These findings support the existing 

literature describing use of multiple strategies in health literacy interventions since health 

literacy is a constellation of skills and demands [7, 8]. The skills associated with health 

literacy (e.g., numeracy, listening, speaking, reading) interact with system-level demands 

(e.g., health insurance complexity, navigation skills, perceived barriers) and may benefit 

from a multilevel intervention approach. Multilevel interventions can address several factors, 

such as access and utilization of health care (e.g., navigation, complexity), provider-patient 

interaction (e.g., communication, knowledge), and self-care (e.g., motivation, self-efficacy) 

[59]. Study designs that incorporate both interventions and evaluation at multiple levels of 

influence, and how these interact to produce health outcomes for populations with limited 

health literacy, would help advance this line of research [60].

The use of health literacy in multivariate analyses is an underdeveloped area of the literature. 

Only six interventions observed an effect modification by health literacy level. Three 

interventions observed improved outcomes for those with limited health literacy [16, 17, 23, 

24] and three reported improvements for those with adequate health literacy [25, 28, 39]. 

Other studies incorporated health literacy level in their study inception and design but results 

and analyses appeared to be incomplete or insufficiently powered to fully evaluate effects 

across health literacy levels. Opportunities to use more rigorous analyses to assess the effect 

of health literacy level are critically needed to develop the health literacy field.

Many of the articles reviewed for this investigation reported on the phases of development of 

a single intervention. The formative work and feasibility testing that is needed to develop an 

evidence-based intervention is formidable. Furthermore, interventions developed for specific 

populations require intensive foundational work to ensure implementation of the 

intervention in the future. Yet, few interventions included implementation measures (e.g., 

fidelity, cost, sustainability) [61]. These critical implementation measures can facilitate 

translation of interventions into a variety of real-world settings. Thus, the inclusion of 

implementation science measures may advance the field and enhance intervention 

scalability.
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Limitations

This review is not without limitations. Only interventions reported in English were included. 

Increasing the scope to include investigations in multiple languages would enhance these 

findings. Standardized measures were not used across studies and therefore we were unable 

to complete a meta-analysis of the outcomes. The proliferation of context specific health 

literacy measures has contributed to the use of a wide variety of measures [62]. Including 

standardized outcome measures may help to synthesize results in future investigations.

Conclusion

Most published studies were in the formative stages of intervention development and few 

were testing an evidence-based intervention. Designing research investigations that are 

powered to evaluate multilevel interventions and include explicit evaluations of health 

literacy impacts would advance the field. Attention to improving health literacy specific 

skills among those with limited health literacy should be a central focus of intervention 

development in order to avoid contributing to disparities.
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Figure 1. 
Literature search for cancer and health literacy
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Table 1.

Inclusion and Exclusion Criteria for Articles in the Review.

Features Inclusion Exclusion

1. Language Reported in English —

2. Cancer Spectrum Prevention, screening, diagnostic, treatment —

3. Intervention Health literacy intervention Interventions intended to increase clinical trial enrollment

4. Research Methods Randomized controlled trials, quasi-
experimental, pilot, intervention, feasibility

Protocol, cost analysis, process evaluation, non-intervention 
exploratory study, descriptive, review article, editorial/concept paper, 
measure development, intervention development with no evaluation or 
primary data
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