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Introduction

Health literacy (HL) refers to an individual’s ability to 
access, understand, appraise, and apply health related 
information (1). According to conservative estimates 
of the prevalence of low HL in Canada, only less than 
12% of people aged 65 and older will not experience HL 
impairments throughout their lives and this challenge is 
widely felt across the globe (2,3). Health systems can be 
complicated to understand, leaving even highly educated 
individuals vulnerable when navigating their care (2). In 

an era of increasingly complex advances in oncology, even 
the small number of patients with high HL will struggle to 
understand and act on information about their diagnosis 
and treatments, leading to higher mortality and morbidity 
among this population (4). Given that cancer patients also 
experience immense emotional and psychological distress, 
further impairing their ability to retain and utilize health 
information, the challenge of low HL in the context of cancer 
care is significant and deserves immediate attention (5). 

In past decades increased attention has been paid to 
HL as a factor influencing health behaviors and the use 
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of preventive health care services (6). Low HL has been 
reported to be associated with several adverse clinical 
health outcomes including increased incidence of chronic 
illness, poorer intermediate disease markers, and less use 
of preventive health services (7). People with low HL are 
hospitalized more frequently, are less likely to undergo 
cancer screening, and more likely to have their cancer 
detected later (6,8). Although extensive research has been 
conducted to understand the effects of low HL on various 
health outcomes, there are no existing scoping reviews 
that comprehensively summarize the effects of HL in the 
context of cancer care delivery and clinical cancer-related 
outcomes. In addition, HL is an evolving concept with 
several definitions and measures (9). The purpose of this 
review is to identify and collate evidence on the known 
associations between HL and clinical cancer outcomes. In 
this review, clinical cancer outcomes are defined attitudes, 
knowledge and behaviors likely to affect engagement in 
cancer prevention, screening, and/or management activities 
and health care service-related outcomes (e.g., health 
services utilization, adherence/compliance, cost-related 
outcomes). A secondary purpose is to determine what HL 
measures are most commonly used in cancer HL research. 
We present the following article in accordance with the 
PRISMA extension for scoping reviews (PRISMA-ScR) 
reporting checklist (available at http://dx.doi.org/10.21037/
ace-20-30).

Methods 

A scoping review was conducted to summarize what is 
known about the association between HL and clinical 
cancer outcomes in the literature. Five electronic databases 
(Ovid Medline,  Ovid Embase,  EBSCO CINAHL 
PsychInfo, and ERIC) were searched by an information 
specialist. Ovid Medline, Ovid Embase and EBSCO 
CINAHL were searched as they broadly cover biomedical/
health science literature. PsychInfo was searched to identify 
HL measurement tools, as it covers a wide range of survey 
instruments. ERIC was searched to discover additional HL 
literature, as it covers education related topics. Searches 
were limited to the English language and articles published 
between 1990 and March 1, 2020, as valid instruments to 
measure HL were not widely used until 1992. Database 
specific search strategies were developed using the following 
search terms: literacy [MeSH], health literacy [MeSH], 
computer literacy [MeSH], information literacy [MeSH, 
functional literacy, conceptual literacy, and numeracy for 

HL and cancer, neoplasms [MeSH], oncology [MeSH], 
tumor, and carcinoma for cancer. See Supplementary file 1 
for detailed search strategies. 

Citations were uploaded into EndNote for duplicate 
removal and exported into a spreadsheet. Citations were 
screened independently by a single reviewer in a two-stage 
process. Studies that did not meet inclusion criteria were 
excluded during title and abstract scan or full-text review 
as required. A small sample of articles (5%, N=180) were 
screened by two independent reviewers to assess inter-
rater reliability and no discrepancies were identified. The 
literature suggests that a single reviewer process has no 
impact or a negligible impact on findings when performed 
by an experienced reviewer, which was the case for the 
present review (10). 

Articles were included if they were English language 
research studies (observational or experimental), focused 
on associations between HL and cancer-related outcomes. 
Articles found in the gray literature were excluded because 
the focus of this review was on empirical evidence of 
association. Use of a validated instrument to measure HL 
was required. The study population included all patients, 
with or without a cancer diagnosis, across all cancer 
disease types. Data was extracted from full text articles and 
study characteristics were summarized using numeric and 
thematic analyses. Data was extracted using a standardized 
charting form developed by the reviewers, consisting of 
ten dimensions: jurisdiction, study purpose, study design, 
disease site, stage in cancer journey, sample, HL measures, 
outcomes, associations (results of the study), and authors’ 
conclusion. Inductive thematic coding was conducted to 
classify clinical cancer outcomes and a numerical summary 
of HL measures used was additionally performed. 

Results 

The search yielded 3,591 articles. After duplicate removal 
and title and abstract scan, the number of eligible articles 
was reduced to 249. Backward reference searches of 13 
systematic reviews identified nine additional articles. Data 
was extracted from 146 articles (see Figure 1). 

Numeric summary

Included studies were published in 20 countries, with most 
published in the US (N=91). Study design varied with a 
majority using cross sectional surveys (N=86). The top three 
cancer sites of interest were breast (N=51), cervix (N=25), 
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and colorectal (N=32). The majority of studies focused 
on cancer in the screening stage (N=58), followed by 
prevention (N=27), treatment (N=26), survivorship (N=19), 
and diagnosis (N=4). Characteristics of included studies are 
summarized in Table 1.

Thematic summary

HL assessment tools
Fifty-three HL measures were identified and thirty were 
validated. Measurement instruments are summarized in 
Table 2. Among these, nineteen measured general HL, nine 
numeracy, and eight functional HL. 

The Rapid Estimate of Adult Literacy in Medicine 
(REALM) (N=24) and the Test of Functional HL in 
Adults (TOFHLA) including the abbreviated version 
(S-TOFHLA) (N=17) were most frequently used. Eighty-
one studies examined general HL, 19 examined functional 
HL and 22 examined numeracy using. The three-item 
objective numeracy scale (126), which evaluates individuals’ 

understanding and ability to solve basic probability and 
related ratio problems (76), was the most frequently used 
(N=9). 

Fifteen studies assessed cancer-specific literacy using 
eleven measurement tools. Echeverri et al. (53) used the 
Cancer Health Literacy Test as well as the Multidimensional 
Cancer Literacy Questionnaire. Another study used the 
Cancer Literacy Scale (45). Three studies assessed screening 
literacy using the Assessment of Health Literacy in Cancer 
Screening (38,73,93). The Cancer Message Literacy Test was 
used in two studies, to assess patients’ listening and reading 
abilities (25) and communication with physicians (142).  
Three studies assessed breast cancer related literacy 
(121,122,143). The Cancer Literacy Assessment Tool for breast 
cancer (B-CLAT) was used in the two studies (122,143) and it 
was adapted to assess cervical cancer literacy (143). One study 
used the Assessment of Colon Cancer Literacy measure (28).

Five studies assessed e-HL (12,81,111,117,144). 
The e-HL Scale was used in all five studies. Twenty-
seven studies used other measures of HL: three used 
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Full-text articles excluded with 

reasons (n=104):

• Publication type was not 

eligible (e.g. dissertations, 

conference abstracts, 

editorials) (n=70)

• No measure of health literacy 

was reported (n=16)

• No associations with relevant 

outcomes were reported 

(n=16)

• No associations with relevant 

outcomes were reported (n=2)

Figure 1 Preferred Reporting Items for Systematic Reviews and Meta‐Analyses (PRISMA) flow diagram. Included studies extend on a 
previous review conducted by the authors (11). 
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Table 1 Characteristics of Included Studies (N=146)

First author (year) Jurisdiction Study design Cancer type
Stage in 

cancer journey
Sample size Measure of HL Outcomes

Nejati (2019) (12) Iran Prospective 

observational study

Multiple 

myeloma

Survivorship 276 men eHealth Literacy Scale 

(eHEALS)

Trust in the healthcare system; patient 

self-reported communication pattern; 

perceived involvement in shared decision 

making 

Adams (2013) (13) Australia Secondary analysis 

of population-

based survey data 

(SAHOS1)

All NR 2,824 The Newest Vital Sign (NVS) Perception of the risk of lifestyle behaviors 

for cancer

Aggarwal (2007) (14) USA CSS2 Breast, CRC Screening 264 3 item scale developed by 

Black et al. 

Screening behavior; screening knowledge

Agho (2012) (15) USA CSS CRC Screening 142 Author developed 

questionnaire (incorporated 

instruments developed by 

Chew et al.)

Screening knowledge

Albright (2018) (16) USA CSS Cervical Prevention 360 Health Literacy Questionnaire 

(44 items); NVS 

HPV and HPV vaccine knowledge

Almutairi (2018) (17) Saudi Arabia CSS Colorectal (CRC) Prevention, 

screening

250 The Short Test of Functional 

Health Literacy in Adults 

(S-TOFHLA)

Awareness of CRC and CRC screening

Altsitsiadis (2012) (18) EU (multi-

national)

Secondary analysis 

of data collected 

in EPIDERM3 

study (skin cancer 

patients vs. 

hospital-based 

control persons)

Skin Prevention 3,289 S-TOFHLA Sunscreen and sunbed use

Anderson (2011) (19) USA Mixed methods 

(CSS + interview)

Breast Screening 191 

(physicians)

3-item Objective Numeracy 

Scale (by Schwartz et al.)

Physicians’ perception of their patients’ 

knowledge and opinions about screening

Heuser (2019) (20) Germany Prospective 

observational study

Breast Treatment 863 The European Health Literacy 

Survey (HLS-EU-Q16 Scale)

Multidisciplinary tumour conference 

attendance; opportunity to partake in 

shared decision making 

April-Sanders (2017) (21) USA CSS Breast Screening 250 Validated scale developed by 

Chew et al. (3 items)

Breast cancer worry and perceived risk of 

breast cancer

Arnold (2012) (22) USA Secondary analysis 

of baseline data 

collected for RCT

Breast Screening 975 REALM Awareness, knowledge, beliefs about CRC 

screening; screening behavior

Heckman (2019) (23) USA CSS Skin Prevention 958, 

adults with 

heightened 

risk of skin 

cancer

Author adapted scale; including 

3-item measure by Chew et al. 

(2004) & 1 reading ability item 

from Jeppesen et al. (2009)

Prevention; exposure to UV radiation (e.g., 

indoor tanning, sunburn) and engagement 

in protective behaviours (e.g., sunscreen 

use, sunless tanning)

Turkoglu (2019) (24) Turkey CSS Bladder Treatment 133 The European Health Literacy 

Survey (HLS-EU-Q47)

Compliance with treatment protocol 

(complete vs. incomplete) as recorded on 

hospital records 

Bennett (1998) (25) USA Mixed methods 

(CSS + 

retrospective chart 

review)

Prostate Diagnosis 212 REALM Pathologic stage of prostate cancer

Bennett (2009) (26) USA CSS Breast Prevention, 

screening

2,668 The National Assessment of 

Adult Literacy (NAAL) 2003

Self-rated health status; prevention 

behavior (intake of mammogram)

McDowell (2019) (27) USA CSS Breast Survivorship 1,128 women Set of Brief Screening Questions 

(SBSQ) by Chew et al.

Quality of life (disease specific measured 

using the FACT-B)

Boogar (2018) (28) Iran CSS CRC Screening 366 Assessment of Colon Cancer 

Literacy (ACCL)

Perceived efficacy, perceived 

susceptibility; defensive avoidance

Table 1 (continued)
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Table 1 (continued)

First author (year) Jurisdiction Study design Cancer type
Stage in 

cancer journey
Sample size Measure of HL Outcomes

Ousseine (2019) (29) France CSS All, primarily 

breast

Treatment & 

survivorship

2,299 FHL: The Functional 

Communicative and Critical 

HL scale (FCCHL)

Perceived participation in the process of 

shared decision making in deriving their 

treatment plan

Health Literacy Questionnaire 

(HLQ)

The Single Item Literacy 

Screener (SILS)

Subjective Numeracy Scale 

(SNS-3)

Boxell (2012)4 (30) UK Quasi-experimental 

(pre/post 

intervention 

analysis)

Gynecological NR 451 NVS Gynecological cancer symptom 

awareness; barriers to medical help 

seeking

Brewer (2009) (31) USA CSS Breast Survivorship 163 REALM Perception of recurrence risk

Brittain (2016) (32) USA Secondary analysis 

of RCT data

CRC Screening 817 REALM Intention for CRC screening tests (FOBT, 

colonoscopy)

Brown (2011) (33) USA CSS Breast NR 120 women 

with personal 

or family 

history of 

breast cancer

HL: REALM Interpretation of graphical representations 

of breast cancer risk 
Numeracy: 6-item numeracy 

scale (combined two validated 

scales: Woloshin scale + 

Schapira scale)

Bynum (2013) (34) USA CSS Cervical Prevention, 

screening

145 HIV 

positive 

women

The Single Item Literacy 

Screener (SILS)

Cervical cancer screening knowledge; 

screening behavior

Chang (2019) (35) China CSS All Treatment 120 The Short-form Mandarin 

Health Literacy Scale 

(s-MHLS)

Perceived participation in the process of 

shared decision making in deriving their 

treatment plan 

Cho (2008) (36) USA CSS CRC, prostate, 

breast, cervical

Prevention, 

screening

489 S-TOFHLA Screening behavior; health care utilization 

(ER visits, hospitalization)

Ciampa (2010) (37) USA Secondary analysis 

of population-

based survey data 

(HINTS 2007)5

CRC Screening 4,133 2 items adapted from 

previously developed 

scales (subjective/objective 

numeracy scales; Woloshin  

et al.; Lipkus et al.)

Perception of provider communication; 

CRC screening status

Han (2019) (38) USA CSS Cervical Screening 560 women The Assessment of Health 

Literacy in Cancer Screening 

(AHLC)

Screening behaviour; self-reported 

triennial and lifetime pap test use

Thompson (2019) (39) USA Secondary analysis 

of HINTS data

Cervical Screening 2,992, 

women

8 HINTS survey questions Timing of last pap-test 

Davis (1996) (40) USA CSS Breast Screening 445 REALM Knowledge and attitudes regarding 

mammography

Davis (2017) (41) USA CSS CRC Screening 339 REALM CRC screening knowledge; perceived 

barriers to screening

Xia (2019) (42) China CSS All Survivorship 4,589 Set of Brief Screening 

Questions (SBSQ) by Chew  

et al.

Self-reported quality of life 

Jin (2019) (43) USA CSS CRC Screening 433, Korean 

Americans

The Brief Health Literacy 

Screening Tool (BRIEF)

Decisional balance

Haack (2020) (44) Germany CSS Prostate NR 1,577 men 

previously 

diagnosed 

with PC

Author developed 

questionnaire by Haack, 2018

Quality of life (i.e., in the last four weeks) 

and fear of disease progression (e.g., 

affecting various areas of life)

Table 1 (continued)
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Table 1 (continued)

First author (year) Jurisdiction Study design Cancer type
Stage in 

cancer journey
Sample size Measure of HL Outcomes

Diviani (2012) (45) Switzerland Instrument 

development and 

validation study

All NR 639 Cancer Literacy Scale (CLS) 

37 items 

Attitudes toward cancer screening; health 

promoting behaviors

Diviani (2014) (46) Switzerland CSS All Prevention, 

screening

639 Functional HL: scales by 

Chew et al. 

Cancer information seeking; intention for 

screening; screening behaviors

Cancer literacy: CLS-37

Keim-Malpass (2018) (47) USA Prospective 

observational study

Breast Treatment 512 Set of Brief Screening Questions 

(SBSQ) by Chew et al. 

Initiation of adjuvant endocrine therapy and 

adherence to the therapy at 2-year follow-up 

Dolan (2004) (48) USA CSS CRC Screening 377 male 

veterans

REALM Knowledge, attitudes, beliefs toward CRC 

cancer and screening

Donelle (2008) (49) Canada CSS CRC Prevention, 

screening

140 FHL: S-TOFHLA Risk comprehension (comprehension of 

online CRC screening information)
Numeracy: 3-item objective 

numeracy scale; Lipkus scale

Math anxiety: The Abbreviated 

Math Anxiety Scale (AMAS)

Donelle (2009) (50) Canada CSS All Prevention 49 NVS; 3-item objective 

numeracy scale; Lipkus scale

Comprehension of cancer risk information

Drummond (2019) (51) Ireland CSS All Prevention 259 men Set of Brief Screening 

Questions (SBSQ) by Chew  

et al.

Active and passive cancer information 

seeking behaviour; preference for receiving 

cancer information 

Ozkaraman (2019) (52) Turkey CSS All Treatment 111 The European Health Literacy 

Survey (HLS-EU-Q47)

Quality of life (general wellness, functional 

difficulties, and symptom control); self-

efficacy to manage their chronic illness 

(measured using the SEMCD)

Echeverri (2018) (53) USA Community-based 

participatory 

research (CBPR) 

All NR 1,500 Cancer health literacy test 

(CHLT30)

Willingness to participate in cancer 

research

Essink-Bot (2016) (54) The 

Netherlands

CSS CRC Screening 1,500 The Short Assessment of 

Health Literacy in Dutch 

(SAHL-D)

Screening decision-relevant knowledge; 

informed decision making

Fernandez (2016) (55) USA CSS CRC, breast Prevention, 

screening

707 Objective HL: TOFHLA Health perceptions; screening behaviors

Subjective HL: A single item 

screener by Chew et al.

Ferreira (2005)6 (56) USA RCT CRC Screening Intervention: 

197; control: 

185

REALM CRC screening behaviors

Fleary (2019) (57) USA Secondary analysis 

of population-

based survey data 

(HINTS)

All Prevention 1,675 NVS Cancer prevention beliefs; cancer 

prevention behaviors

Fleary (2019) (57) USA Secondary analysis 

of HINTS data

All Prevention 1,675 4 HINTS survey questions Cancer prevention beliefs & engagement 

in prevention behaviours (e.g., diet, 

exercise, smoking)

Fortner (2007) (58) USA CSS Cervical Screening 103 REALM Understanding of the Pap smear and 

colposcopy

Woudstra (2019) (59) The 

Netherlands

Prospective 

observational study

CRC Screening 407 Comprehension: The Short 

Assessment of Health Literacy 

in Dutch (SAHL-D)

Knowledge about CRC and CRC 

screening behaviours; attitudes about 

participating in CRC; injunctive and 

descriptive norm; CRC risk perception; 

decisional conflict and decisional certainty 

about participating in CRC screening

Application: The Newest Vital 

Sign in Dutch (NVS-D)

Numeracy: Four items from the 

Short Assessment of HL (SAHL)

Table 1 (continued)
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Table 1 (continued)

First author (year) Jurisdiction Study design Cancer type
Stage in 

cancer journey
Sample size Measure of HL Outcomes

Friedman (2009) (60) USA Mixed method 

(survey + 

interviews/focus 

groups)

Prostate Prevention 25 FHL: The Cloze procedure, 

S-TOFHLA

Understanding and perception of prostate 

cancer risk (assessed by qualitative 

interviews)

Gabel (2019) (61) Denmark CSS CRC Screening 7,142, men 

eligible for 

screening

The European Health Literacy 

Survey (HLS-EU-Q16 Scale)

Knowledge, attitudes and worries about 

CRC screening 

Garbers (2004) (62) USA CSS Cervical Screening 205 FHL: TOFHLA (Spanish 

version)

History of Pap test (self-report)

Garbers (2009) (63) USA CSS Breast, cervical Screening 707 FHL: TOFHLA (Spanish 

version)

Follow-up adherence after mammography 

(outcome 1); receipt of Pap test after 

mammogram (outcome 2); return for 

annual mammogram (outcome 3)

Goodwin (2018) (64) Australia CSS Prostate Survivorship 565 The Health Literacy 

Questionnaire (HLQ)

Quality of life (measured by SF36)

Goto (2019) (65) Japan CSS All Prevention 1,002 The Communicative and 

Critical Health Literacy Scale 

(CCHL)

Screening behaviour; health service 

utilization including engagement in annual 

cancer screening

Guerra (2005a) (66) USA CSS CRC Screening 136 FHL: S-TOFHLA Knowledge, beliefs, and behaviors related 

to CRC screening

Guerra (2005b) (67) USA CSS Breast Screening 96 FHL: S-TOFHLA Knowledge, beliefs, and behaviors related 

to breast cancer screening

Hahn (2007) (68) USA CSS Mix (GI, gender-

specific, 

hematologic, 

other)

Treatment, 

survivorship

420 Woodcock Language 

Proficiency Battery

Health related quality of life (HRQL) 

measurement (measured by FACT-G, 

SF36, SGUQ7)

Hahn (2010) (69) USA CSS Mix (GI, gender-

specific, 

hematologic, 

other)

Treatment, 

survivorship

97 REALM, Woodcock 

Language Proficiency Battery, 

S-TOFHLA

Attitudes towards literacy screening; 

informed consent comprehension; HRQL

Halbach (2016a) (70) Germany Prospective 

observational study

Breast Treatment 1,359 The European Health Literacy 

Survey (HLS-EU-Q16)

Fear of cancer progression

Halbach (2016b) (71) Germany Prospective 

observational study

Breast Treatment 1,060 The European Health Literacy 

Survey (HLS-EU-Q16)

Unmet information needs

Halverson (2015) (72) USA CSS Breast, CRC, 

prostate, lung

Treatment 1,841 4-item questionnaire based on 

TOFHLA (3 items) and REALM 

(1 item)

HRQL

Han (2017)8 (73) USA RCT Breast, cervical Prevention, 

screening

560 The Assessment of Health 

Literacy in Cancer Screening

Uptake of mammogram, Pap test

Kim (2019) (74) USA Secondary analysis 

of population-

based survey data 

(BRFSS)

Breast, cervical Screening Breast: 

44,241; 

cervical: 

38,956

3 items from population health 

survey; the Behavioral Risk 

Factor Surveillance System 

(BRFSS)

Self-reported breast and cervical cancer 

screening status (i.e., Have you ever had 

a mammogram/pap-test?/When was your 

last mammogram/pap test?)

Hanoch (2014) (75) USA CSS Breast Prevention 477 Numeracy: The Objective 

Numeracy Scale; The 

Subjective Numeracy Scale 

Interpretation of inconclusive BRCA1/2 

genetic test results

Hanoch (2015) (76) USA CSS Breast Treatment 476 Numeracy: The Objective 

Numeracy Scale; The 

Subjective Numeracy Scale 

Preference for shared decision making 

(treatment related decision)

Harrison (2020) (77) USA Retrospective chart 

review

Head & neck Survivorship 218, ≥1 

year post 

treatment

Set of Brief Screening 

Questions (SBSQ) by Chew  

et al.

Physical and social-emotional quality 

of life (measured using the University of 

Washington QOL questionnaire)

Hawley (2010) (78) USA CSS Breast Treatment, 

survivorship

2,148 3-item questionnaire by Chew 

et al. 

Satisfaction with care coordination

Table 1 (continued)
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Table 1 (continued)

First author (year) Jurisdiction Study design Cancer type
Stage in 

cancer journey
Sample size Measure of HL Outcomes

Hay (2015) (79) USA Secondary analysis 

of HINTS data

CRC Prevention 590 HINTS survey questions “Don’t know” responses to perceived risk 

(DKPR) questions

Heberer (2016) (80) USA CSS Cervical Screening 1,318 NVS Use of Pap smear 

Heiman (2018) (81) Germany CSS All Treatment, 

survivorship

182 eHEALS Use of internet for information gathering

Hodges (2016) (82) USA Secondary analysis 

of RCT data

CRC Screening 270 REALM The impact of an educational intervention 

on CRC screening knowledge, attitude, 

intention

Hoffman-Goetz (2009) (83)USA Secondary analysis 

of population-

based survey data 

(HINTS 2003)

All NR 6,369 Measured by proxy variables 

(television viewing, internet 

use, reading newspapers)

Self-reported health status

Shen (2019) (84) Taiwan CSS Breast Treatment 511 The European Health Literacy 

Survey (HLS-EU-Q)

Perceived participation in the process 

of shared decision making in their most 

recent medical consultation

Husson (2015) (85) The 

Netherlands

CSS CRC Survivorship 1,743 Set of Brief Screening 

Questions (SBSQ) by Chew  

et al.

HRQOL (measured by EORTC QLQ-C30)

Jiang (2018) (86) USA Secondary analysis 

of population-based 

survey data (HINTS)

All Survivorship 459 HINTS survey questions Emotional health

Jin (2019) (43) USA CSS CRC Screening 240 The Brief Health Literacy 

Screening Tool (developed by 

Haun et al.)

Uptake of CRC screening tests 

Jung (2016) (87) South Korea CSS All Prevention, 

screening

2,540 Author-developed 

questionnaire (modified from 

the Personal Competence 

of Health Care Scale for 

Koreans) 

Primary prevention: healthy lifestyle and 

behaviors; secondary prevention: finding 

cancer early and cancer screening for 

early treatment

Kadivar (2016) (88) USA CSS Breast Screening 4,244 FHL: The National Assessment 

of Adult Literacy (NAAL 2003)

Uptake of mammogram

Kamimura (2016) (89) USA CSS Breast Prevention, 

screening

276 16-item questionnaire adapted 

from Chew et al. 

Negative perceptions of breast cancer and 

treatment

Keim-Malpass (2018) (90) USA Retrospective chart 

review

Breast Treatment 512 SBSQ Surgical decision for breast cancer 

Keller (2009) (91) Switzerland CSS Colon NR 266 Lipkus expanded numeracy 

scale

Risk perception of prenatal test results 

for Down syndrome and results of colon 

cancer screening tests

Kelly (2007) (92) USA CSS Colon NR 457 Numeracy: 3-item Objective 

Numeracy Scale 

Perceived colon cancer risk (estimate of 

personal percentage risk)

Kim (2018) (93) USA Secondary analysis 

of RCT data

Cervical Screening 560 The assessment of Health 

Literacy in Cancer Screening 

(Baker et al.)

Cervical cancer knowledge; use of Pap 

test (screening behavior); decisional 

balance

King-Marshall (2016) (94) USA CSS CRC Screening 1,821 

(patients); 

1,492 

(caregivers)

Brief Health Literacy 

Screening Tool—BRIEF

Knowledge of colonoscopy

Koay (2013) (95) Australia CSS Head and neck, 

lung

Treatment, 

survivorship

93 S-TOFHLA Distress level

Health Literacy Management 

Scale (HeLMS)

Kobayashi (2014) (96) UK Secondary analysis 

of population-

based survey data 

(ELSA9)

CRC Screening 3,087 4-item test from the 

International Adult Literacy 

Survey

CRC screening (use of FOBT kit)

Table 1 (continued)
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Table 1 (continued)

First author (year) Jurisdiction Study design Cancer type
Stage in 

cancer journey
Sample size Measure of HL Outcomes

Kobayashi (2016) (97) UK Secondary analysis 

of HINTS (2013) 

data

All NR 2,657 adults 

with no 

history of 

cancer

NVS Information seeking behavior; cancer 

fatalism

Koo (2017) (98) USA CSS Prostate Screening 200 Numeracy: 3-item Objective 

Numeracy Scale 

Perceived risk of prostate cancer mortality 

(accuracy in interpretation)

Kugbey (2019) (99) Ghana CSS Breast Treatment 205 women Author adapted; from the 

Original Health Literacy Scale 

(Ishikawa, 2008)

Quality of life (disease specific measured 

using the FACT-B); anxiety and depression 

Lee (2016) (100) South Korea CSS All Screening 585 CL: Cancer literacy scale by 

Stein et al. 

Cancer screening behavior (FOBT, 

gastrography, sigmoidoscopy/

colonoscopy, PSA screening, ultrasound 

breast exam)

Lee (2018) (101) South Korea CSS Lung Treatment 80 FHL: S-TOFHLA Quality of life (disease-specific QOL 

measured by FACT-L; general QOL by 

FACT-G

Li (2018) (102) USA Secondary analysis 

of population-

based survey data 

(The Population 

Study of Chinese 

Elderly in Chicago)

Breast, prostate, 

cervical, CRC

Screening 3,157 REALM (revised version) Cancer screening behaviors

Lillie (2007) (103) USA CSS Breast Treatment 163 REALM Participation in decision making for 

genomic tests

Lindau (2002) (104) USA CSS Cervical Prevention, 

screening 

529 REALM Cervical cancer screening knowledge

Physicians’ perceptions of 

patient literacy level

Lindau (2006) (105) USA Prospective 

observational study

Cervical Screening, 

diagnosis

68 women 

with 

abnormal Pap 

diagnosis

REALM Adherence to follow-up recommendations 

after abnormal Pap results (assessed by 

chart abstraction)
Physicians’ perceptions of 

patient literacy level; patients’ 

education level

Song (2017) (106) USA CSS Prostate Treatment 142 eHEALS Partner engagement in decision making 

for treatment

Mahal (2015) (107) USA Prospective 

observational study

Prostate Treatment 375 REALM short form Receipt of salvage androgen deprivation 

therapy (ADT)

Matsuyama (2011) (108) USA CSS GI, breast, lung 

and other

Treatment 138 REALM; S-TOFHLA Information needs [measured by the 

Toronto Informational Needs Questionnaire 

(TINQ)]

Mazor (2016) (109) USA Mixed methods 

(survey + audio 

vignette analysis)

Breast, prostate, 

CRC

Prevention, 

screening

433 HL-Listening skill: The Cancer 

Message Literacy Test 

(CMLT)-Listening 

Pattern of patient questions 

McEwan (2014) (110) Egypt Qualitative study Breast Diagnosis 15 women 

diagnosed 

with breast 

cancer

Explored in interviews Experiences with diagnosis and treatment 

delays

Mitsutake (2012) (111) Japan CSS CRC Screening 2,970 eHealth Literacy: eHEALS CRC screening knowledge and practice

Mora-Pinzon (2019) (112) USA CSS Breast Survivorship 1,221 S-TOFHLA Perceived care coordination (presence of 

a care coordinator as a covariate)

Morris (2013) (8) USA CSS All NR 1,013 HL: CMLT-Listening, Reading Cancer related attitudes and behaviors 

Numeracy: Lipkus numeracy 

scale (8 items)

Table 1 (continued)
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Table 1 (continued)

First author (year) Jurisdiction Study design Cancer type
Stage in 

cancer journey
Sample size Measure of HL Outcomes

O’Hara (2018) (113) Australia CSS Breast Screening 317 women 

from 3 

cultural 

groups 

(English, 

Arabic, 

Italian)

The Health Literacy 

Questionnaire

Participation in BC screening; barriers to 

BC screening

Ojinnaka (2015) (114) USA CSS CRC Screening 456 

uninsured 

adults age 

>50 years

A single item screener by 

Chew et al. 

CRC screening behavior 

Orom (2018) (115) USA CSS Colon NR 1,005 FHL: NVS DK responses for risk perception 

questions

Pagán (2012) (116) USA CSS Breast Screening 722 FHL: S-TOFHLA Uptake of mammography

Park (2014) (117) USA CSS All NR 108 eHealth literacy: eHEALS Information seeking behavior; educational 

needs about information searching, history 

of cancer screening tests

Plummer (2017) (118) Australia CSS Breast Survivorship 36 HLQ Physical activity (self-report)

Portnoy (2010) (119) USA CSS Breast Screening 246 Numeracy: 3-item Objective 

Numeracy Scale

Knowledge about genetic counseling

Genetic literacy: The Rapid 

Estimate of Adult Literacy in 

Genetics (REAL-G)

Rakhshkhorshid (2018) 

(120)

Iran CSS Breast Screening 250 HLQ Knowledge, perceptions, and screening 

behavior related to breast cancer

Roh (2018) (121) USA CSS Breast Screening 286 Breast cancer literacy: Breast 

Cancer Literacy Questionnaire 

(author developed)

Breast cancer screening (CBE, 

mammography)

Roman (2014) (122) USA Secondary analysis 

of baseline data of 

a RCT

Breast, cervical Screening 514 HL: risk scores using sum 

of 3 indicators: whether the 

participant had low cancer 

literacy (breast or cervical), 

no knowledge of own family 

cancer history, and an 

education less than 12 years

Appropriate screening behaviors (annual 

CBE, annual mammogram for women age 

>40; Pap smear every 3 years)

CL: BCLAT, CCLAT

Ross (2018) (123) USA Secondary analysis 

of HINTS data

All NR 3,052 Numeracy: questions in 

HINTS survey

Cancer information overload; cancer 

fatalism; cancer prevention knowledge; 

and cancer worry

Rutherford (2018) (124) Ireland CSS Breast NR 86 NVS Accuracy of risk perception

Schapira (2011) (125) USA CSS Breast, cervical, 

CRC

Screening 359 HL: REALM Screening behavior

Numeracy: Lipkus expanded 

scale

Schwartz (1997) (126) USA CSS Breast Screening 287 female 

veterans

Numeracy: 3-item Objective 

Numeracy Scale

Accuracy in applying risk reduction 

information (quantitative information)

Scott (2002) (127) USA CSS Breast, cervical Prevention, 

screening

2,722 S-TOFHLA Self-reported use of clinical preventive 

health care (mammogram, Pap test, flu 

vaccination)

Sentell (2013) (128) USA Secondary analysis 

of population-

based survey data 

(California Health 

Interview Survey 

2007)

CRC Screening 15,888 2 questions in California 

Health Interview Survey

Compliance of CRC screening guidelines

Table 1 (continued)
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Table 1 (continued)

First author (year) Jurisdiction Study design Cancer type
Stage in 

cancer journey
Sample size Measure of HL Outcomes

Sentell (2015a) (129) USA Secondary analysis 

of population-

based survey data 

(California Health 

Interview Survey 

2007)

Breast, cervical Screening Cervical: 

15,210; 

breast: 

11,163

2 questions in California 

Health Interview Survey

Screening behavior

Sentell (2015b) (130) USA Secondary analysis 

of population-

based survey data 

(California Health 

Interview Survey 

2007)

Breast, cervical, 

CRC

Screening Cervical: 632; 

CRC: 488; 

breast: 326

2 questions in California 

Health Interview Survey

Screening behavior

Sharp (2002) (131) USA CSS Cervical Screening, 

diagnosis

130 REALM Psychological distress

Smith (2016) (132) UK Secondary analysis 

of RCT data

CRC, screening Screening 964 Numeracy: a single item 

measure used in HINTS

CRC screening knowledge; attitudes; 

defensive processing; intention for 

screening

Son (2017) (6) South Korea CSS All Prevention 542 16-item questionnaires 

developed by Chew et al. 

Cancer-related knowledge; preventive 

health behaviors

Tagai (2019) (133) USA CSS Prostate Treatment 50 3-item scale by Chew et al. Knowledge and perception of GSS

Tang (2017) (134) China CSS Breast Survivorship 286 Health Literacy Management 

Scale

Compliance of postoperative functional 

exercise

Tecu (2012) (135) USA Mixed methods 

(survey + interview)

Cervical Screening 37 REALM Perception and beliefs on factors 

influencing cancer-related behaviors 

(recognition of symptoms, decision to 

seek medical help)

Thompson (2019) (39) USA Secondary analysis 

of HINTS data

Cervical Screening 2,992 Use of proxy variables: 

selected from the survey data 

using the domains of the 

Integrated Model of Health 

Literacy’s definition of HL

Previous experience of Pap test (Pap 

testing within the last 3 years)

Tobias-Machado (2013) 

(136)

Brazil CSS Prostate Screening 17,558 Author-developed general 

epidemiologic questionnaire 

Compliance with follow-up 

recommendations after screening; biopsy 

results 

Turkoglu (2018) (24) Turkey CSS Bladder Treatment 126 HLS-EU 47 Cystoscopy follow-up compliance

Verkissen (2014) (137) The 

Netherlands

CSS Ovarian Survivorship 275 3-item questionnaires by 

Chew et al. 

Perceived information provision and 

satisfaction

White (2008) (138) USA Secondary analysis 

of population-

based survey data 

(NAAL)

Breast, cervical, 

colon, prostate

Prevention, 

screening

18,100 NAAL Self-reported use of preventive services 

(mammogram, Pap smear, prostate cancer 

screening, CRC screening etc.)

Yılmazel (2018) (139) Turkey CSS Breast Screening 519 REALM Mammogram awareness; screening 

behavior

Zanchetta (2004; 2007) 

(140,141)

Canada Qualitative study Prostate Prevention 15 men Explored in interviews Information seeking strategy

1, South Australian Health Omnibus Survey; 2, cross-sectional study; 3, a 3-year European Union-funded, a multicenter case control study (skin cancer patients vs. hospital-based 

control patients); 4, intervention: provision of gynecological cancer information leaflets; 5, The Health Information National Trends Survey; 6, intervention: Healthcare provider attended 

a workshop on CRC screening (provider-directed intervention); 7, The Standard Gamble Utility Questionnaire; 8, intervention: HL intervention including educational brochure, DVD, 

guidebook and HL skills training; 9, The English Longitudinal Study of Ageing. HL, health literacy; CSS, cross-sectional survey; CRC, colorectal cancer; NR, not reported; RCT, 

randomized controlled trial; HINTS, Health Information National Trends Survey; FOBT, fecal occult blood test; REALM, Rapid Estimate of Adult Literacy in Medicine; S-TOFHLA, Short 

Test of Functional Health Literacy in Adults; QOL, quality of life; ELSA, English Longitudinal Study of Ageing; HRQOL, health related quality of life; BC, breast cancer; CBE, clinical 

breast examination; CL, Cancer Literacy; BCLAT, Breast Cancer Literacy Assessment Tool; CCLAT, Cervical Cancer Literacy Assessment Tool .
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questionnaires combining a self-developed questionnaire 
and a validated HL instrument (44,145), and four used an 
indirect measurement of HL. Of the four, two used proxy 
measures (e.g., education, provider’s subjective assessment), 
in addition to objective measures (104,105). The other two 
studies used proxy variable data (e.g., education, television/
internet use) extracted from the Health Information 
National Trends Survey (HINTS) in the US (39,83). 
Questions from population-based surveys were leveraged 
to collect sample specific data in ten studies. Among these, 
six used HINTS questions in their assessments of HL 
(39,57,79,86,123,132). One study used HL risks scores as 
an explanatory variable (122). Health risks scores were the 
sum of three indicators: low cancer literacy, no knowledge 
of family cancer history, and education less than 12 
completed years (122). Five studies used author-developed 
questionnaires to measure HL (15,23,87,99,136). Three 
qualitative studies explored participants’ functional HL 
(110,140,141).

Clinical cancer-related outcomes
Outcomes were analyzed thematically and nine outcome 
categories were identified: preventive behaviors (N=55); 
cancer-related knowledge, awareness, attitudes, and beliefs 
(N=39); risk perception (N=9); information seeking (N=9); 
decision-making for cancer care (N=12); quality of life 
(QOL) (N=11); health status (N=6); post-treatment health 
behaviors (N=5); and provider-patient communication 
(N=6). Other outcomes included willingness to participate 
in cancer research (N=1) and trust in the healthcare system 
(N=1). Study outcomes are summarized in Table 3. 

Preventive behaviors (N=55)
Cancer screening behaviors (N=42), were the most examined 
outcome. Eleven studies examined colorectal cancer (CRC) 
(17,22,28,56,79,82,97,114,128,146,147), (N=7) breast cancer 
(67,88,113,116,120,121,139) and (N=8) cervical cancer 
screening behaviors (34,38,39,62,80,93,105,142). Fourteen 
studies examined screening for 2 or more cancer types (1
4,36,46,55,63,73,74,102,122,125,127,129,130,138). Four 
studies examined general cancer screening (65,87,100,117). 
Most studies reported that individuals with adequate HL 
are more likely to participate in screening (N=30). 

Six studies reported no significant association between 
HL and screening outcomes (14,63,66,113,117,125). One 
study found that adherence to breast and cervical cancer 
screening follow-up was similar regardless of the women’s 
functional HL status (63). Mixed results were reported in 

six studies (34,74,88,91,122,130). One study reported that 
HIV positive women with low HL were more likely to 
comply with cervical cancer screening recommendations, 
suggesting an inverse association with HL (P=0.02). 
However, the same women were less likely to meet annual 
screening recommendations in the long-term (P=0.05) (34).  
Alternate findings suggest that barriers to accessing health 
services, which are greater for those with inadequate HL (91),  
as well as the influence of ethnicity and language preference 
acculturation (88) may impact individuals’ uptake of 
screening services. 

The association between HL and other preventative 
behav iour s  ( e . g . ,  f ru i t / vege t ab l e  consumpt ion , 
exercise ,  smoking)  was explored in eight  studies 
(6,13,18,23,26,46,57,79). Six studies reported a positive 
association between higher levels of HL and engagement in 
preventative health behaviours. Adams et al. (13) reported 
that inadequate functional HL was associated with increased 
odds of reporting lifestyle risk factors (e.g., smoking, 
obesity, alcohol consumption). A structural equation model 
revealed that functional HL had a significant mediation 
effect on the path from socioeconomic status to perceptions 
of lifestyle risk factors (P<0.001) (13).

Two studies examining skin cancer prevention behaviours 
reported mixed findings, where HL was positively associated 
with health-promoting behaviours (e.g., sunscreen use), as 
well as non-health promoting behaviours (e.g., incidental 
UV exposure, sunless tanning) (P<0.05) (18,23). Fleary  
et al. (57) reported that HL was not a significant predictor 
for cancer prevention behaviors, although HL was positively 
associated with cancer prevention beliefs. 

Two studies examined compliance with post-screening 
follow-up recommendations. The first found that that 
education and physician-estimated literacy level were 
significant predictors of duration of time to follow-up 
(P=0.005), whereas objective HL level was not (P=0.25) (105).  
The second reported that men with low HL were less 
likely to comply with follow-up recommendations after 
prostate specific antigen testing (P<0.0001) (136). A greater 
proportion of these men also had a higher probability of 
experiencing locally advanced prostate cancer (P<0.005) (136).

Three studies examined associations between HL and 
time to notice symptoms/seek medical help (25,110,135). 
One found that low-income men with low HL were more 
likely to present with more advanced stage prostate cancer 
when first seeking medical attention (P=0.02) (25). In 
a qualitative study exploring women’s experiences with 
diagnosis and treatment delays for breast cancer, even when 
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women had adequate knowledge about breast cancer risk 
factors, they did not think they were at risk of cancer, which 
caused diagnostic delays (110). Tecu et al. (20) reported 
similar findings, however, they reported no statistically 
significant correlation association between HL and cervical 
cancer patient’s time to notice symptoms or time to decide 
to seek a medical help (135).

Two studies explored the relationship between HL 
and patients’ “Don’t Know” responses to risk perception 
questions. The first study reported that greater odds 
of “Don’t Know” responses were associated with lower 
knowledge of cancer prevention and screening strategies, 
lower health information seeking and lower numeracy (79), 
while the second conducted a path analysis and found no 
direct effects of HL (115). 

Cancer-related knowledge, awareness, attitudes and 
beliefs
Thirty-nine studies reported relationships of HL with 
cancer-related knowledge, awareness, attitudes, and beliefs. 
Among these 26 studies reported positive associations 
with the outcomes and four reported negative associations 
(8,19,70,89). Three examined negatively worded variables 
as outcomes [e.g., negative perception of breast cancer 
treatment (89), fear of cancer progression (70), cancer 
fatalism (8)], so the inverse relations reported in these 
studies are considered positive. The last study reporting 
a significant negative association found that physicians’ 
numeracy level was negatively associated with their 
predictions of patients’ agreement to undergo regular 
mammography (P=0.012), implying that physicians with 
low numeracy tend to be more susceptible to biases and 
heuristics under uncertainty (19). 

Four studies found no significant associations with the 
outcomes (21,34,66,82). One study reported no significant 
association between HL and cancer knowledge but found 
that women with lower HL were less likely to report having 
had a pap test within the past year (χ2=3.94, P=0.05) (34). 
Three studies reported mixed results (30,44,123). One 
found that the effectiveness of an educational intervention 
was moderated by HL, with smaller increases in symptom 
awareness, and smaller decreases in barriers to medical help 
seeking among female participants with lower HL (30).  
Another found that participants with low numeracy, 
expressed by discomfort with medical statistics, were more 
likely to report information overload, display fatalistic 
attitudes, lack cancer prevention knowledge, and worry 
about cancer more frequently (123). Other measures of 

perceived numeracy which measured understanding and 
use of health statistics were not associated with fatalism 
[odds ratio (OR) 1.22, 95% confidence interval (CI): 0.95–
1.59, P=0.12], prevention knowledge (OR 1.11, 95% CI: 
0.82–1.50, P=0.49), or high frequency of worry (OR 1.39, 
95% CI: 0.95–1.80, P=0.59) (123). Two studies examined 
associations between HL and screening intention. One 
study reported a positive association (46), whereas the other 
study reported non-significant associations with fecal occult 
blood test intention (P=0.34) or colonoscopy intention 
(P=0.09) (32).

Friedman et al.  (60) explored African American 
men’s understanding and misperceptions about prostate 
cancer risks and found that despite adequate HL levels, 
participant’s limited understanding and misperceptions were 
revealed during interviews and focus groups. 

Risk perception
Nine studies examined perception of cancer risks 
(30,32,49,50,91-93,124,126). Most (N=7) explored how HL 
(numeracy) is associated with comprehension of cancer risk 
information. Although most reported positive correlations 
between HL and the outcomes, more complex findings 
were reported in the following two studies. Keller et al. (91)  
identified a significant (P<0.001) three-way interaction 
between format, risk level, and numeracy. Authors found 
that high-numerate participants could accurately interpret 
levels of risk presented in three different formats, while 
low-numerate participants could not observe differences 
between low-and high-risk scenarios in any format (91). 
Another study reported a negative association between HL 
and participant’s estimated risk of colon cancer, such that 
individuals with higher numeracy were likely to estimate 
lower personal percentage likelihood of developing colon 
cancer in their lifetime (92). 

Information seeking
Nine studies examined information seeking outcomes that 
included the identification of unmet informational needs 
(71,108,117), information seeking (81,140,141), and odds 
of searching for cancer specific information (46,51,97). 
Four studies reported positive associations with HL 
(46,81,96,117). One reported that lower HL was associated 
with higher unmet needs (71). Another study found no 
significant association between HL and information needs, 
although education attainment was a significant predictor of 
information need (108).

Two qualitative studies examined patterns of information 
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seeking strategies among patients with varying HL levels 
(140,141). Findings indicated that patients with high HL 
were more likely to consult a broad informational network 
for prostate cancer related information and support, while 
those with low HL were less likely to communicate their 
personal experience to individuals other than their urologist 
(140,141).

Decision making for cancer care
Twelve studies examined decision making for cancer care. 
Three examined decision making for screening (43,54,103), 
and nine explored treatment-related decision-making 
(12,20,35,47,76,84,90,107,144). Among these, six reported 
positive relationships between HL and the outcomes 
(12,20,35,76,84,144).

One study examined how the e-HL of partners of men 
with prostate cancer affects their involvement in treatment 
decision-making. The study found that partners’ e-HL was 
positively associated with active engagement in seeking a 
second opinion, awareness of treatment options, and use 
of a large social network for gathering information for 
treatment decision making (144). Lillie et al. (103) reported 
positive associations between breast cancer patients’ HL 
and their information-processing styles and preferences 
for active participation in the decisions regarding genomic 
tests. Women with higher HL indicated greater information 
retention, higher desire for medical information, and 
preferred more active participation in medical decision-
making (103). 

Three studies discussed how patients’ HL affects their 
decision for treatment options. The first found that the 
odds of undergoing early salvage androgen deprivation 
therapy, which is characteristic of undesirable effects, was 
greater among men with low HL and high prostate-specific 
antigen anxiety (107). Additionally, a study found that 
patients with low perceived HL were significantly less likely 
to undergo breast reconstruction following mastectomy 
(P=0.007), although no significant associations were found 
between HL and surgical treatment choice (P=0.89) (90). 
Keim-Malpass et al. (47) reported similar findings, such that 
a patient’s decision to begin adjuvant endocrine therapy for 
breast cancer treatment did not differ significantly across 
HL levels (P=0.426).

QOL
Eleven studies explored correlations between HL and QOL 
(27,42,52,64,68,69,72,77,85,99,100). Two studies found 
no significant differences in health related QOL between 

low and high literacy groups (68,69). Six studies reported 
positive effects of HL on the outcomes and two reported 
mixed results. In one study, HL acted as a moderating 
variable, such that breast cancer patients with lower levels 
of HL experienced significantly higher increases in their 
QOL when subject to cancer care coordination (27). 
Another study found that HL was positively associated with 
self-reported increases in general health, and negatively 
associated with self-reported symptoms and self-efficacy 
(P<0.001) (139).

Health status
Six studies examined self-reported health status including 
emotional and psychological health (44,83,86,95,99,131). 
Among these, three reported positive relations between 
HL and outcomes (44,83,131). One reported mixed results, 
such that poor HL measured by HeLMS was associated 
with high distress, while HL measured by the S-TOFHLA 
did not have a significant association with the distress level 
(P=0.74) (95). O’Hara et al. (113) examined the relationship 
between HL, emotional health, and mobile-based patient 
provider communication (MBPPC). HL was found to be 
positively associated with both MBPPC (β=0.09, P<0.05) 
and emotional health (β=0.12, P<0.05), while MBPPC was 
not significantly associated with emotional health. The 
Sobel test was conducted to support the mediation effect of 
HL (z=2.538, P<0.05) (86). 

Post-treatment behaviours
Five studies examined post-treatment health behaviors, 
including self-reported level of physical activity among 
breast cancer survivors (118), post-operative functional 
exercise compliance among breast cancer patients (134), 
cystoscopy follow-up compliance among bladder cancer 
patients (24), and adherence to adjunctive endocrine therapy 
at 2-year follow-up (47). Four studies reported positive 
correlations between HL and the outcomes (24,118,134), 
while one reported non-significant results (47). 

Provider-patient communication
Six studies explored associations between HL and 
outcomes in this category (12,78,112,137,142,146). One 
study reported that ovarian cancer survivors with low HL 
were more likely to report that they preferred receiving 
less information about medical tests and were less likely 
to be satisfied with information provided by their health 
care providers (137). Mixed results were found where 
low subjective numeracy was associated with perceiving 
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low-quality provider communication, yet the association 
was reversed for objective numeracy (P<0.05) (146). The 
authors suggest that the mixed results can be explained by 
a discrepancy between confidence in numeracy skills and 
actual ability (146). 

The third study found that patients with lower HL 
listening scores asked providers for personalized information 
while participants with higher scores asked a greater variety 
of risk/benefits questions. The authors suggest that this 
may imply that patients with lower HL listening skills have 
greater difficulty understanding information provided to 
them by their health care providers (142). Similarly, another 
study found that patients with higher HL scores were more 
likely to provide their oncologist with more information 
and asks more questions in comparison to lower HL 
counterparts (12). 

Perception of care coordination was examined in two 
studies and one reported a positive association between HL 
and the outcome (78) and the other reported a negative 
association (P<0.001) (112). The latter result indicates that 
the use of a designated care coordinator may have a stronger 
influence on perceived care coordination in patients with 
lower HL (112).

Other outcomes 
One study examined willingness to participate in cancer 
research and found that participants with higher HL were 
more likely to participate (53). Another study explored 
the relationship between e-HL and trust in the healthcare 
system (12). It was reported that individuals with higher 
HL have more trust in the healthcare system, which in turn 
increases their likelihood of participating in shared decision 
making (12). 

One of two studies reported HL as an outcome found 
that membership in a prostate cancer support group 
was partially associated with HL, such that members 
of the support group were more likely to have greater 
knowledge about cancer, increased likelihood of having 
read guidelines relating to their diagnosis, and increased 
competency for health service navigation in comparison 
to non-support group member patients (145). The second 
found that the relationship between cancer-specific literacy 
and family communication varies, suggesting that family 
communication plays a role in health education and 
healthcare decision-making (143).

Six studies did not report direct associations between 
HL and relevant outcomes (147-152); however, findings 
suggest meaningful implications surrounding HL and 

cancer. For instance, Jenkins et al. (149) found that the 
experience of cancer diagnosis and treatment did not in 
itself impart greater health and cancer specific literacy, and  
Woudstra (152) identified eight decision-making stages and 
ten main HL skills for informed decision making in CRC 
screening. Additional findings are summarized in Table 4.

Discussion

The review identified associations between HL and clinical 
cancer-related outcomes. Among the outcome categories 
identified, Preventive Behaviors were most widely examined. 
The majority of studies reported positive associations 
between HL and clinical cancer related outcomes, 
suggesting that higher levels of HL are associated with 
a greater likelihood of experiencing favorable outcomes. 
The results show that inadequate HL is associated with: 
lower uptake of screening and preventative behaviours 
(22,43,116), longer lag time in symptom identification and 
medical help seeking (25,110), less knowledge of cancer 
and its prevention and treatment (40,48,120), impairments 
in risk perception (30,32,49), greater un-met informational 
needs (71), less information seeking behaviours (140,141), 
lower perceived QOL (27,85,99,100), less compliance 
with post-screening or post-treatment follow-up (24,134), 
and lower perceived quality and involvement in patient-
provider communications (12,78,137). Implications of 
these associations are significant both for patients and 
the health care system at large. Individuals with low HL 
may present to the cancer system at more advanced stages 
of their disease or lack the skills required to self-manage 
their illness, leading to higher mortality and morbidity and 
greater care costs due to repeat emergency room visits and 
hospitalizations (11).

Mixed and contradictory findings were however 
also reported among the studies included in the review. 
Conflicting results may suggest implications surrounding 
measurement approaches for HL. Studies discussed 
that measurement instruments such as the REALM and 
TOFHLA may not be comprehensive measures of the 
broad range of skills and capabilities captured in the concept 
of HL (32,36). Experts agree that existing measures of HL 
are inadequate or incomplete, and that no existing measure 
holistically assess HL (55). This could explain the high 
between-study variability identified in the present review 
with respect to the tools and instruments used to assess HL.

Due to shortcomings of existing HL measures, the use 
of proxy measures or subjective assessment of HL was 
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attempted in some studies, which may account for some 
of the conflicting outcomes reported. Several reports of 
mixed results were highlighted in studies that assessed both 
subjective and objective measures of HL (55,105,146). It is 
important to note, however, that it is unknown the extent 
to which proxy variables, subjective assessments, or self-
reported HL may under or overestimate an individual’s 
actual HL level. For instance, literacy experts suggest that 
patients may attempt to hide their limited HL due to shame 
or social stigma (70). Individuals may also have a biased 
understanding of their own ability and skills related to 
health behaviors and health-related decision-making, which 
is then captured in their self-report data (37). Caution is 
therefore needed when interpreting HL results.

While this review was the first of its kind to summarize 
the effects of HL in the context of cancer care and clinical 
cancer-related outcomes, it is not without its limitations. A 
majority of studies included in the review employ a cross-
sectional design, which does not allow for generalizability 
of findings or inferring causality between variables. 
Generalizability of findings is also limited across cancer 
stage and cancer type, as studies were largely focused on 
screening and prevention outcomes for patients with breast, 
cervical and CRC. The review was additionally limited 
to studies published in the English language and did not 
include articles published in the grey literature which may 
have led to the exclusion of relevant documents. Due to 
heterogeneity in the definition of HL in the literature, the 
search terms used in the present study to identify critical 
HL skills and capabilities may not have fully captured 
the construct. Another major limitation is that most data 
was based on participant self-report and therefore may be 
subject to social desirability and recall biases. Although this 
review presents supporting evidence for the association 
between HL and clinical cancer outcomes, more research is 
needed to explore these associations. As breadth of evidence 
is the focus of this review, methodological quality of the 
included studies was not assessed. 

Conclusions

This review provides a detailed account of the associations 
between HL and clinical cancer in the literature. While 
a majority of studies reported a positive association 
between adequate levels of HL and favorable cancer-
related outcomes, inconsistent results remain apparent. 
A high degree of variability in HL measurement tools is 
noteworthy and may account for some inconsistency in 

results. The findings of this review can be used to advance 
the field of cancer HL research by providing a clearer 
picture of the mechanics of HL and its impact on cancer 
health behaviours and preventative health care service use. 
Continued research in this area is critical as the promotion 
of HL among cancer patients has the potential to improve 
clinical outcomes and maintain good health.
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Supplementary file 1 Search strategy 

Ovid Medline and EMBASE combined search 

No. Term Hits

1 exp/Health Literacy/ or Information literacy/ or Computer literacy/ or literacy/ 22,576 

2 Health literacy.mp 19,221 

3 Numeracy.mp 2,557 

4 ((Functional or conceptual) adj literacy).tw. 69 

5 OR/ 1-4 30,768 

6 Neoplasms/ 429,545 

7 Oncology nursing/ or Medical oncology/ or Radiation oncology/ or Psycho-
oncology/ or oncology.mp

368,212 

8 Carcinoma/ 133,392 

9 Tumor.mp 3,997,242 

10 Cancer.mp 4,649,851 

11 OR/ 6-10 7,006,230 

12 5 AND 11 2,577 

13 Limit 12 to (English language and yr = “1990-current”) 2,512 

Ovid Medline 899 

Embase 1,613 

Ovid PsychInfo search 

No. Term Hits

1 exp Health Literacy/ or exp Literacy/ 15,913

2 exp Information literacy 257

3 ((Functional or conceptual) adj literacy).tw. 112

4 exp Neoplasms/ 45,746

5 exp Oncology/ 3,864

6 Cancer.mp. 54,699

7 Tumor.mp. 10,633

8 Carcinoma.mp 1,515

9 OR/ 1-3 16,129

10 OR/ 4-8 68,203

11 9 AND 10 291

12 Limit 11 to (English language and yr = “1990-current”) 291

Supplementary
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EBSCO CINAHL search 

Search ID Search terms Search options Hits

S1 (MH "Literacy”) OR (MH “Information Literacy”) OR 
(MH “Health Literacy”) OR (MH “Computer Literacy”)

Search modes—Boolean/Phrase 11,715

S2 TX health literacy Search modes—Boolean/Phrase 5,614

S3 (MH “Neoplasms”) OR “cancer” Search modes—Boolean/Phrase 349,475

S4 TX tumour OR TX tumor Search modes—Boolean/Phrase 439,793

S5 (MH “Oncology”) OR “oncology” Search modes—Boolean/Phrase 41,514

S6 (MH “Carcinoma”) Search modes—Boolean/Phrase 6,894

S7 S1 OR S2 Search modes—Boolean/Phrase 13,388

S8 OR/ S3-S6 Search modes—Boolean/Phrase 549,487

S9 S7 AND S8 Limiters—Published Date: 19900101-20190401; 
English Language, Human

439

Search modes- Boolean/Phrase

ProQuest ERIC search

Search terms Hits

(((cancer OR tumor OR neoplasm OR oncology) AND la.exact(“English”)) AND (health literacy) OR (computer literacy) OR 
(information literacy) Or literacy) AND la.exact (“English”)))

49

Additional limit – Date: After January 01 1990


