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ABSTRACT 

Background and Objectives: Low health literacy has been associated with less 
performance of preventive behaviors, but its impact on colorectal cancer 
(CRC) prevention is unclear. The aim of this study was to assess outcomes of 
health literacy interventions across the CRC prevention. 
Materials and Methods: This review study was based on PRISMA checklist. 
Searches in Scopus, PUBMED/MEDLINE, Web of Science and google scholar 
between 2011-2023 were conducted. Studies were included if they reported 
health literacy interventional programs across CRC prevention and were 
written in English. 
Results: Our search yielded 284 records. After identifying duplicates, 12 
articles were deleted. In the next step, the titles and abstracts of the 
remaining 272 articles were reviewed and evaluated, and 210 articles were 
excluded from the study due to the irrelevance of the title or abstract. In the 
next stage, after assessing full text of remaining articles, 51 articles were 
deleted due to the lack of eligibility. Finally, 11 articles were systematically 
reviewed. The time of publication in all these articles was between 2011 and 
2021 and the research method of all of them was interventional. Screening 
was the most prevalent primary outcomes. Of all eleven studies, ten studies 
worked on screening and one study worked on prevention. Overall, the 
selected articles demonstrated positive outcomes for CRC prevention. 
Conclusion: Health literacy programs could increase the rate of performing 
CRC prevention. 
Paper Type: A Systematic Review Article  
Keywords: Health Literacy; Prevention; Colorectal Cancer; Systematic review. 
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Introduction 
CRC is the third most common cancer and the 

second leading cause of death both among 

women and men worldwide. It is estimated 

that, the total number of deaths from CRC will 

increase by 72% in the next ten years 

(1)Unfortunately, certain populations, mainly 

low socioeconomic status groups, have not 

benefited equally from cancer screening and 

continue to have elevated cancer mortality 

rates (2). 

Limited health literacy may be a reason for 

the low rate of preventive behaviors and 

cancer screening tests and may be a 

contributing factor to cancer screening 

disparities(3). Health literacy is defined as the 

degree of an individual’s capacity to obtain, 

communicate, process and understand the 

basic health information and services in order 

to make the best health decisions (4).  

Nowadays, health literacy has been 

considered as a strategy for decreasing health 

disparities among vulnerable groups, because 

of its potential to enhance control over one’s 

health. Therefore, the role for health literacy 

in screening of CRC has especially garnered 

recent attention(5). With the rapid cancer 

incidence increase, and the surge in online 

health information, efforts targeted to cancer 

screening and health literacy are both 

relevant and crucial to supporting overall 

health and well-being of whole population (6, 

7). 

Health literacy is a new concept, with much of 

the research accumulated over the past 

decade. The Canadian Council for Learning 

identified a framework for better 

demonstration of health literacy which has 

been classified health literacy in five 

categories which are: health promotion (i.e. 

actions taken to increase control over one’s 

health), health protection (i.e. actions taken 

to preserve and protect health), disease 

prevention (i.e. actions taken to prevent the 

onset of illness or disease), health care (i.e. 

actions taken to seek care) and navigation 

(i.e. actions taken to utilize programs, 

services and care). This framework identifies 

the variety of health activities and behaviors 

that impact individuals’ health-related 

decisions and ultimately their health 

outcomes(8). 

Those with inadequate health literacy have 

difficulty in accessing care across the cancer 

continuum (e.g., prevention, screening, 

diagnosis, treatment)(4). Removing  the 

barriers for individuals with inadequate 

health literacy across the cancer care 

prevention may improve outcomes(9). 

Health literacy research mostly has been 

focused on observational studies examining 

the prevalence of limited health literacy 

and/or characterizing the relationship 

between health literacy and outcomes. In a 

review study, authors found that inadequate 

health literacy was associated with lower 

health services use leading to poorer health 

outcomes (10). 

In the other review study, the authors 

showed that mental health literacy 

interventional programs employ strategies to 

increase knowledge of the symptoms of 

mental illness, attitude to mental health 

problems and seeking help in the 

intervention group(11). 

Results of one study indicated that higher 

health literacy leads to more perceived self-

efficacy and better self-care performance and 

indicated that adolescent's health literacy 

seems associated with important health 
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outcomes then considering the importance of 

health literacy in adolescents, designing and 

implementing educational intervention for 

promoting health literacy is significantly 

important(3). 

The purpose of this systematic review was to 

identify and characterize the literature on 

health literacy interventional programs in 

CRC screening. Specifically, our aims were to 

review and representation of studies across 

the CRC screening, and report on the strength 

of evidence (study design), intervention types 

and outcomes assessed within the existing 

literature reporting health literacy 

interventions in CRC screening. 

Materials and Methods 
This systematic review was conducted in 

adherence to the guidelines of the Preferred 

Reporting Items for Systematic Reviews and 

Meta-Analyses (PRISMA) protocol(12). 

In this literature review our questions were: 

(1) What intervention types are employed? 

(2) What are the primary outcomes? 

Search strategy 
We searched four electronic databases 

including PubMed, Scopus, Web of Science 

and Google scholar between January 2011 

and December 2021 to review the latest 

health literacy intervention on CRC 

preventive behaviors. The search was run on 

Feb 15, 2023 with an updated search on 

March 19, 2023. The search process was 

conducted using the following keywords: 

(health literacy) AND (prevention OR 

screening) AND (colorectal cancer OR colon 

cancer OR rectal cancer OR colorectal 

neoplasm OR colon neoplasm OR rectal 

neoplasm). Keywords were combined with 

and without search quotation marks using 

the Boolean “AND” and “OR” operators, and 

the "*" star wildcard was used to expand the 

search if needed. Thematic search was also 

performed using medical subject headings 

(MeSH) at the PubMed database according to 

PRISMA guidelines.  

Inclusion and exclusion criteria 
We included studies that contained a health 

literacy intervention based on randomized 

controlled trials or quasi- experimental which 

designed to improve preventive behaviors for 

CRC and were written in English. Articles were 

about the prevalence of health literacy in a 

population, or those that reported 

associations between health literacy and 

cancer outcomes were excluded; moreover, 

thesis and abstracts of conference papers 

were excluded from the study. 

Data Extraction  
For all selected studies, the following details 

were extracted: name of the first author, year 

of study, sample size, domain, type of 

intervention, primary outcomes of health 

literacy and quality assessment score. Two 

reviewers independently screened the 

studies for eligibility. Only when a consensus 

was not possible was a third reviewer 

consulted. The hand search was performed in 

reference collections from the articles 

extracted from electronic databases. 

Results 
Our search yielded 284 records. After 

identifying duplicates, 12 articles were 

deleted. In the next step, the titles and 

abstracts of the remaining 272 articles were 

reviewed and evaluated, and 210 articles 

were excluded from the study due to the 

irrelevance of the title or abstract. In the next 

stage, after assessing full text of remaining 

articles, 51 articles were deleted due to the 

lack of eligibility. Finally, 11 articles were 
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systematically reviewed. The time of 

publication in all these articles was between 

2011 and 2021 and the research method of all 

of them was interventional. The flow of 

selected articles for inclusion in the review 

study based on the PRISMA chart has been 

shown in Figure1. The Characteristic of the 

Included Studies has been shown in Table1. 

 

 
Figure 1. PRISMA flow diagram 

 

Screening was the most prevalent primary 

outcomes. Of all eleven studies, ten studies 

worked on screening (13, 14, 16-23) and one 

study worked on prevention (15). 

Three interventions investigated short term 

outcomes (within 6 months of the 

intervention) and found mixed results. Based 

on the results of Katz et al. activation 

intervention improved CRC screening at 2 

months when compared to screening 

information-only arm (20). Primary outcome 

of Atkin et al. was the return of the Fecal 

Occult Blood Testing (FOBT) within 18 weeks 

of the invitation and found no difference 

between a standard information booklet 

compared to a booklet and information 

leaflet (18). Hoffman et al. showed improving 

CRC screening intentions or completion at 3 

months when assessing an entertainment 

education intervention (15). 

Four interventions found improved 

completion of CRC screening within 6 to18-

months of the intervention (16, 19, 21, 22). 

Davis et al. demonstrated FIT completion rate 
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was 78.1% for intervention group and 83.5% 

for control group (p=.17). The targeted low-

literacy multicomponent materials were not 

significantly different or more effective in 

increasing FIT uptake compared to the non-

targeted materials (16). Tong et al. showed, 

intervention group had greater changes after 

the intervention than the control group for 

ever screening (p=0.068) and being up-to-

date (p<0.0001). In multivariable regression 

analyses, the intervention group had a 

greater increase than the control group in 

reporting ever screening (AOR = 1.73, 95% CI: 

1.07–2.79) and being up-to-date (AOR = 1.71, 

95% CI: 1.26–2.32). A higher CRC knowledge 

score mediated the intervention effect for 

both screening outcomes (19). In Horne et al. 

study, the intervention group was more likely 

to report being up-to-date with CRC 

screening at the exit interview (OR 1.55, 95 % 

CI 1.07–2.23). When examining the screening 

modalities separately, the patient navigator 

increased screening for 

colonoscopy/sigmoidoscopy (OR 1.53, 95 % 

CI 1.07–2.19), but not FOBT screening. 

Analyses of moderation revealed stronger 

effects of navigation among participants 65–

69 years and those with an adequate health 

literacy level (21). Baker et al. showed, 

intervention patients were much more likely 

than those in usual care to complete FOBT 

(82.2% vs 37.3%; P < .001). Of the 185 

intervention patients completing screening, 

10.2% completed prior to their due date 

(intervention was not given), 39.6% within 2 

weeks (after initial intervention), 24.0% 

within 2 to 13 weeks (after automated 

call/text reminder), and 8.4% between 13 and 

26 weeks (after personal call) (22). 

Two interventions evaluated completion and 

return of three fecal occult blood tests 

(FOBTs) over three years (>3 years) and found 

that screening was not sustained over all 

three years (13, 14). Davis et al. showed, 

while baseline screening rates were < 3% 

before intervention, screening rates were 

38.6% with enhanced usual care, 57.1% with 

education and 60.6% with additional nurse 

support after intervention. Those additionally 

receiving nurse support were 1.60 fold more 

likely to complete screening than those 

receiving enhanced usual care (95% CI 1.06 – 

2.42, p=0.024) (13). In Arnold et al. study, 

among the participants, the education arm (p 

= .015, screening ratio = 2.34, 95% CI 1.18 – 

4.65) and the nurse arm (p = .036, screening 

ratio = 2.07, 95% CI 1.05 – 4.11) had 

significantly higher rates of FOBT testing than 

the enhanced care arm (14). 

Prevention outcome was the result of just 

one study. Based on the results, knowledge in 

intervention group increase 2.7 while in 

control group increase 0.4, p< .01); mean of 

decisional conflict in intervention group was 

11.0 while in control group was 39.6; p< 

.01);and based on results of that, improved 

knowledge(15). The culturally-tailored 

decision aid significantly increased patients’ 

knowledge of CRC screening 

recommendations and options. It also 

significantly reduced their decisional conflict 

and improved their self-advocacy. No 

significant differences were observed in 

participants’ attitudes, norms, or intentions. 

At three months, 23% of all patients had 

completed a colonoscopy. Designing 

targeted, engaging patient decision aids 

promise for improving patient decision 

making and self-advocacy. 
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Two interventions investigated recall and 

recognition memory in relation to CRC 

screening tests (17, 23). One of them found 

increased recall for non-difficult text in the 

limited health literacy group vs. the difficult-

high adequate health literacy group. 

Moreover, illustrations added to difficult text 

improved recall for the limited health literacy 

group (17). The other study, 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 (23).  

One study examined use of various 

information presentations to assess 

knowledge, attitudes, literacy and intentions 

for those with limited health literacy using 

the SAHL-D and they reported a health 

literacy effect modification; moreover, they 

found increased recall for non-difficult text in 

the limited health literacy group vs. the 

difficult-high adequate health literacy group. 

Furthermore, 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) (17). 

One intervention reported improvements for 

those with adequate health literacy. They 

assessed health literacy with the REALM-R 

and found an effect on CRC screening for 

those with adequate health literacy (OR 2.17, 

95 % CI 1.03–4.56), but not for those with 

limited health literacy (21).  

Discussion 
We reviewed interventions designed to 

address health literacy in the context of CRC 

prevention and screening. All interventions 

were focused on adults and some of them 

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. In line with the 

results of this study, the primary outcomes of 

a systematic review with the aim of assessing 

the effect of health literacy interventions on 

pregnancy outcomes showed that knowledge 

of participants in 10 of 13 studies was 

improved after the intervention (24). A 

systematic review of health literacy 

interventions for people living with HIV 

showed, significant improvements in 

knowledge, behavioral skills, and e-Health 

literacy after interventions (p = 0•001–0•05). 

Health literacy interventions have the 

potential to promote HIV-related knowledge, 

behavioral skills, and self-management 

practices (25). Results of the other systematic 

review showed, promising interventions were 

tailored to the needs of patients, addressing 

functional, interactive and critical skills and 

use not difficult animated spoken text (26). 

While all the studies included in this review 

were in the context of health literacy and 

CRC, none of them investigating improved 

health literacy as a primary outcome. These 

findings build upon a prior review outlining 

the limited scope of health literacy outcomes 

in CRC research (27). 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 
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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 (9, 28). 

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) (29). 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 (30). 

The use of health literacy in multivariate 

analyses is an underdeveloped area of the 

literature. One intervention observed 

improved outcomes for those with limited 

health literacy (17). And one intervention 

reported improvements for those with 

adequate health literacy (21). 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)(31). 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. 

Study Limitations and Strengths: 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. Including 

standardized outcome measures may help to 

synthesize results in future investigations. 
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Conclusion 
Further research is needed in the 

development and implementation of 

evidence-based health literacy interventions 

to improve cancer prevention outcome. 

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. 

Acknowledgments: The authors thank the 

Student Research Committee of Mashhad 

University of Medical Sciences which 

supported this research. 

Availability of data and materials: The 

data sets used and/or analysed during the 

current study was available from the 

corresponding author on reasonable request.  

Conflict of interest: There is no conflict of 

interests. 

Consent for publication: Not applicable 

Ethical approval and consent to 

participate: The study was conducted in 

accordance with the Declaration of Helsinki. 

This article is excluded from research project 

with ethical code 

IR.MUMS.FHMPM.REC.1400.008 which was 

approved in Mashhad University of Medical 

Sciences. 

Funding: This research was supported by 

Mashhad University of Medical Sciences. 

Author contributions: All authors have 

their own responsibilities in this review 

manuscript. All authors read the final draft of 

the manuscript and confirmed it. 

References 
1. Sawicki T, Ruszkowska M, Danielewicz A, Niedźwiedzka 

E, Arłukowicz T, Przybyłowicz KE. A review of colorectal 
cancer in terms of epidemiology, risk factors, 
development, symptoms and diagnosis. Cancers. 2021; 
13(9):2025. https://doi.org/10.3390/cancers13092025. 
PMid:33922197 PMCid:PMC8122718. 

2. Hardy D, Du DY. Socioeconomic and racial disparities in 
cancer stage at diagnosis, tumor size, and clinical 
outcomes in a large cohort of women with breast cancer, 
2007-2016. Journal of racial and ethnic health 
disparities. 2021;8(4):990-1001. 
https://doi.org/10.1007/s40615-020-00855-y. PMid: 
32914344. 

3. Jafari A, Tehrani H, Mansourian M, Nejatian M, Gholian 
Aval M: Translation and localization the Persian version 
of diabetes distress scale among type 2 diabetes. 
Diabetology & Metabolic Syndrome 2023, 15(1):201. 
https://doi.org/10.1186/s13098-023-01173-z. PMid: 
37838688. 

4. Berkman ND, Sheridan SL, Donahue KE, Halpern DJ, K C. 
Low health literacy and health outcomes: an updated 
systematic review. Ann Intern Med. 2011;155(2):97-107. 
https://doi.org/10.7326/0003-4819-155-2-201107190-
00005. PMid:21768583. 

5. Durand M-A, Lamouroux A, Redmond NM, Rotily M, 
Bourmaud A, Schott A-M, et al. Impact of a health 
literacy intervention combining general practitioner 
training and a consumer facing intervention to improve 
colorectal cancer screening in underserved areas: 
protocol for a multicentric cluster randomized controlled 
trial. BMC public health. 2021;21 (1):1-12. 
https://doi.org/10.1186/s12889-021-11565-3. PMid: 
34530800 PMCid: PMC8444501. 

6. Huang GJ, Penson DF. Internet health resources and the 
cancer patient. Cancer investigation. 2008;26(2):202-7. 
https://doi.org/10.1080/07357900701566197. PMid: 
18259953. 

7. Wilkins ST, Navarro FH. Has the web really empowered 
health care consumers? Marketing health services. 2001; 
21 (3):5-9. 

8. Murray T, Hagey J, Willms D, Shillington R, Desjardins R. 
Health literacy in Canada: A healthy understanding. 
2008. 

9. Berkman ND, Sheridan MSL, Donahue KE ea. Health 
literacy interventions and outcomes: an updated 
systematic review of the literature. . Evidence 
Report/Technology Assessment no 199 (Prepared by RTI 
International-University of North Carolina Evidence-
based Practice Center under contract 290-2007-10056- 
I) Rockville: MDAgency for Healthcare Research and 
Quality. 2011. 

10. Berkman ND, Sheridan SL, Donahue KE, Halpern DJ, 
Crotty K. Low health literacy and health outcomes: an 
updated systematic review. Annals of internal medicine. 
2011; 155 (2):97-107. https://doi.org/10.7326/0003-
4819-155-2-201107190-00005. PMid:21768583. 

20 

https://doi.org/10.3390/cancers13092025
https://doi.org/10.1007/s40615-020-00855-y
https://doi.org/10.1186/s13098-023-01173-z
https://doi.org/10.7326/0003-4819-155-2-201107190-00005
https://doi.org/10.7326/0003-4819-155-2-201107190-00005
https://doi.org/10.1186/s12889-021-11565-3
https://doi.org/10.1080/07357900701566197
https://doi.org/10.7326/0003-4819-155-2-201107190-00005
https://doi.org/10.7326/0003-4819-155-2-201107190-00005


 

11. Olyani S, Gholian Aval M, Tehrani H, Mahdiadeh M. 
School-based mental health literacy educational 
interventions in adolescents: A systematic review. 
Journal of Health Literacy. 2021;6 (2):69-77. 

12. Moher D, Liberati A, Tetzlaff J, DG A. Preferred reporting 
items for systematic reviews and meta-analyses: the 
PRISMA Statement. PLoS Med. 2009;6(7). 
https://doi.org/10.1371/journal.pmed.1000097. 
PMid:19621072 PMCid:PMC2707599. 

13. Davis T, Arnold C, Rademaker A, Bennett C, Bailey S, Platt 
D, et al. Improving colon cancer screening in community 
clinics. Cancer. 2013; 119 (21):3879-86. 
https://doi.org/10.1002/cncr.28272. PMid:24037721 
PMCid:PMC3805687. 

14. Arnold CL, Rademaker A, Wolf MS, Liu D, Hancock J, 
Davis TC. Third annual fecal occult blood testing in 
community health clinics. American journal of health 
behavior. 2016;40 (3):302-9. https://doi.org/10.5993 
/AJHB.40.3.2. PMid:27103409 PMCid:PMC4955393. 

15. Hoffman AS, Lowenstein LM, Kamath GR, Housten AJ, 
Leal VB, Linder SK, et al. An entertainment‐education 
colorectal cancer screening decision aid for African 
American patients: a randomized controlled trial. 
Cancer. 2017;123 (8):1401-8. https://doi.org/10.1002/ 
cncr.30489. PMid:28001305 PMCid:PMC5384861. 

16. Davis SN, Christy SM, Chavarria EA, Abdulla R, Sutton SK, 
Schmidt AR, et al. A randomized controlled trial of a 
multicomponent, targeted, low‐literacy educational 
intervention compared with a nontargeted intervention 
to boost colorectal cancer screening with fecal 
immunochemical testing in community clinics. Cancer. 
2017;123(8):1390-400.  https://doi.org/10.1002/ cncr. 
30481. PMid:27906448 PMCid:PMC5384866. 

17. Meppelink CS, Smit EG, Buurman BM, van Weert JC. 
Should we be afraid of simple messages? The effects of 
text difficulty and illustrations in people with low or high 
health literacy. Health communication. 2015; 30 
(12):1181-9.  https://doi.org/10.1080/10410236. 2015. 
1037425. PMid:26372031. 

18. Atkin W, Smith S, Wardle J, Raine R, McGregor LM, Vart 
G, et al. Reducing the socioeconomic gradient in uptake 
of the NHS Bowel Cancer Screening Programme using a 
simplified supplementary information leaflet: a cluster-
randomised trial. 2017. 

19. Tong EK, Nguyen TT, Lo P, Stewart SL, Gildengorin GL, 
Tsoh JY, et al. Lay health educators increase colorectal 
cancer screening among Hmong Americans: a cluster 
randomized controlled trial. Cancer. 2017; 123 (1):98-
106. https://doi.org/10.1002/cncr.30265. PMid: 
27564924 PMCid: PMC5161623. 

20. Katz ML, Fisher JL, Fleming K, Paskett ED. Patient 
activation increases colorectal cancer screening rates: a 
randomized trial among low-income minority patients. 
Cancer Epidemiology and Prevention Biomarkers. 2012; 
21 (1):45-52. https://doi.org/10.1158/1055-9965.EPI-
11-0815. PMid:22068288 PMCid:PMC3650905. 

21. Horne HN, Phelan-Emrick DF, Pollack CE, Markakis D, 
Wenzel J, Ahmed S, et al. Effect of patient navigation on 
colorectal cancer screening in a community-based 

randomized controlled trial of urban African American 
adults. Cancer Causes & Control. 2015; 26 (2):239-46. 
https://doi.org/10.1007/s10552-014-0505-0. PMid: 
25516073 PMCid: PMC4370183. 

22. Baker DW, Brown T, Buchanan DR, Weil J, Balsley K, 
Ranalli L, et al. Comparative effectiveness of a 
multifaceted intervention to improve adherence to 
annual colorectal cancer screening in community health 
centers: a randomized clinical trial. JAMA internal 
medicine. 2014; 174(8):1235-41. https://doi.org/ 
10.1001/ jamainternmed.2014.2352. PMid:24934845. 

23. Freed E, Long D, Rodriguez T, Franks P, Kravitz RL, Jerant 
A. The effects of two health information texts on patient 
recognition memory: a randomized controlled trial. 
Patient education and counseling. 2013; 92(2):260-5. 
https://doi.org/10.1016/j.pec.2013.03.008. PMid: 
23541216 PMCid: PMC3720826. 

24. Zibellini J, Muscat DM, Kizirian N, Gordon A. Effect of 
health literacy interventions on pregnancy outcomes: A 
systematic review. Women and Birth. 2021; 34(2):180-6. 
https://doi.org/10.1016/j.wombi.2020.01.010. PMid: 
32094036. 

25. Perazzo J, Reyes D, Webel A. A systematic review of 
health literacy interventions for people living with HIV. 
AIDS and Behavior. 2017; 21(3):812-21. 
https://doi.org/10.1007/s10461-016-1329-6. PMid: 
26864691 PMCid: PMC5484044. 

26. Visscher BB, Steunenberg B, Heijmans M, Hofstede JM, 
Devillé W, van der Heide I, et al. Evidence on the 
effectiveness of health literacy interventions in the EU: a 
systematic review. BMC public health. 2018; 18(1):1-12. 
https://doi.org/10.1186/s12889-018-6331-7. PMid: 
30594180 PMCid:PMC6310940. 

27. Fernández-González L, Bravo-Valenzuela P. Effective 
interventions to improve the health literacy of cancer 
patients. ecancermedicalscience. 2019; 13. https:// 
doi.org/10.3332/ecancer.2019.966. PMid: 31921337 
PMCid:PMC6834381. 

28. 28. Sheridan SL, Halpern DJ, Viera AJ, Berkman ND, 
Donahue KE, K C. Interventions for individuals with low 
health liter- acy: a systematic review. J Health Commun. 
2011; 16(3):30-54. https://doi.org/10.1080 /10810730. 
2011.604391. PMid:21951242.  

29. Paasche-Orlow MK, Wolf MS. The causal pathways 
linking health literacy to health outcomes. American 
journal of health behavior. 2007; 31(1):S19-S26. 
https://doi.org/10.5993/AJHB.31.s1.4. 

30. Taplin SH, Anhang Price R, Edwards HM, Foster MK, 
Breslau ES, Chollette V, et al. Introduction: 
understanding and influencing multilevel factors across 
the cancer care continuum. Journal of the National 
Cancer Institute Monographs. 2012; 2012(44):2-10. 
https://doi.org/10.1093/jncimonographs/lgs008. PMid: 
22623590 PMCid: PMC3482968. 

31. Proctor E, Silmere H, Raghavan R, Hovmand P, Aarons G, 
Bunger A, et al. Outcomes for implementation research: 
conceptual distinctions, measurement challenges, and 
research agenda. Administration and policy in mental 
health and mental health services research. 2011; 

21 

https://doi.org/10.1371/journal.pmed.1000097
https://doi.org/10.1002/cncr.28272
https://doi.org/10.5993%20/AJHB.40.3.2
https://doi.org/10.5993%20/AJHB.40.3.2
https://doi.org/10.1002/%20cncr.30489
https://doi.org/10.1002/%20cncr.30489
https://doi.org/10.1002/%20cncr.%2030481
https://doi.org/10.1002/%20cncr.%2030481
https://doi.org/10.1080/10410236.%202015.%201037425
https://doi.org/10.1080/10410236.%202015.%201037425
https://doi.org/10.1002/cncr.30265
https://doi.org/10.1158/1055-9965.EPI-11-0815
https://doi.org/10.1158/1055-9965.EPI-11-0815
https://doi.org/10.1007/s10552-014-0505-0
https://doi.org/%2010.1001/%20jamainternmed.2014.2352
https://doi.org/%2010.1001/%20jamainternmed.2014.2352
https://doi.org/10.1016/j.pec.2013.03.008
https://doi.org/10.1016/j.wombi.2020.01.010
https://doi.org/10.1007/s10461-016-1329-6
https://doi.org/10.1186/s12889-018-6331-7
https://doi.org/10.1080%20/10810730.%202011.604391
https://doi.org/10.1080%20/10810730.%202011.604391
https://doi.org/10.1093/jncimonographs/lgs008


 

38(2):65-76. https://doi.org/10.1007/s10488-010-0319-
7. PMid: 20957426 PMCid:PMC3068522. 

32. Wartella E, Rideout V, Montague H, Beaudoin-Ryan L, 
Lauricella A. Teens, Health and Technology: A National 
Survey. Media and Communication. 2016;4(3):13-23. 
https://doi.org/10.17645/mac.v4i3.515. 42. 
NapoleonCat. Instagram users in Indonesia - May 2022. 
2022. Available at: URL: https://napoleoncat. 
com/blog/instagram-users-in-indonesia/#:~:text=There 
%20were%20108%900%500%20Instagram%20users%2
0in,were%20the%20largest%20user%20group%20%284
1%300%000%29. 

 

 

22 

https://doi.org/10.1007/s10488-010-0319-7
https://doi.org/10.1007/s10488-010-0319-7
https://napoleoncat/

