Appendices

Appendix A - PRISMA checklist for systematic review16
	Section and Topic 
	Item #
	Checklist item 
	Location where item is reported 

	TITLE 
	

	Title 
	1
	Identify the report as a systematic review.
	1

	ABSTRACT 
	

	Abstract 
	2
	See the PRISMA 2020 for Abstracts checklist.
	1-2

	INTRODUCTION 
	

	Rationale 
	3
	Describe the rationale for the review in the context of existing knowledge.
	3-4

	Objectives 
	4
	Provide an explicit statement of the objective(s) or question(s) the review addresses.
	4

	METHODS 
	

	Eligibility criteria 
	5
	Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses.
	5-6

	Information sources 
	6
	Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. Specify the date when each source was last searched or consulted.
	4

	Search strategy
	7
	Present the full search strategies for all databases, registers and websites, including any filters and limits used.
	4-5 / 41

	Selection process
	8
	Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened each record and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in the process.
	6-7

	Data collection process 
	9
	Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they worked independently, any processes for obtaining or confirming data from study investigators, and if applicable, details of automation tools used in the process.
	6-7

	Data items 
	10a
	List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain in each study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which results to collect.
	6

	
	10b
	List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). Describe any assumptions made about any missing or unclear information.
	6

	Study risk of bias assessment
	11
	Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers assessed each study and whether they worked independently, and if applicable, details of automation tools used in the process.
	8

	Effect measures 
	12
	Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results.
	8

	Synthesis methods
	13a
	Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention characteristics and comparing against the planned groups for each synthesis (item #5)).
	6-7

	
	13b
	Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data conversions.
	6-7

	
	13c
	Describe any methods used to tabulate or visually display results of individual studies and syntheses.
	6-7

	
	13d
	Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe the model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used.
	6-7

	
	13e
	Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression).
	N/A

	
	13f
	Describe any sensitivity analyses conducted to assess robustness of the synthesized results.
	N/A

	Reporting bias assessment
	14
	Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases).
	N/A

	Certainty assessment
	15
	Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome.
	8

	RESULTS 
	

	Study selection 
	16a
	Describe the results of the search and selection process, from the number of records identified in the search to the number of studies included in the review, ideally using a flow diagram.
	6-7

	
	16b
	Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded.
	6-7

	Study characteristics 
	17
	Cite each included study and present its characteristics.
	8-9 / 42-43

	Risk of bias in studies 
	18
	Present assessments of risk of bias for each included study.
	14-15 / 50-54

	Results of individual studies 
	19
	For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and its precision (e.g. confidence/credible interval), ideally using structured tables or plots.
	51-54

	Results of syntheses
	20a
	For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies.
	14-15

	
	20b
	Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and its precision (e.g. confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of the effect.
	N/A

	
	20c
	Present results of all investigations of possible causes of heterogeneity among study results.
	15-22

	
	20d
	Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results.
	N/A

	Reporting biases
	21
	Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed.
	14-15

	Certainty of evidence 
	22
	Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed.
	14-15 / 50-54

	DISCUSSION 
	

	Discussion 
	23a
	Provide a general interpretation of the results in the context of other evidence.
	21-22

	
	23b
	Discuss any limitations of the evidence included in the review.
	23

	
	23c
	Discuss any limitations of the review processes used.
	23

	
	23d
	Discuss implications of the results for practice, policy, and future research.
	21-25

	OTHER INFORMATION
	

	Registration and protocol
	24a
	Provide registration information for the review, including register name and registration number, or state that the review was not registered.
	4

	
	24b
	Indicate where the review protocol can be accessed, or state that a protocol was not prepared.
	4

	
	24c
	Describe and explain any amendments to information provided at registration or in the protocol.
	N/A

	Support
	25
	Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review.
	25

	Competing interests
	26
	Declare any competing interests of review authors.
	25

	Availability of data, code and other materials
	27
	Report which of the following are publicly available and where they can be found: template data collection forms; data extracted from included studies; data used for all analyses; analytic code; any other materials used in the review.
	N/A




Appendix B - Literature search strategy

Keywords: Health literacy OR consumer health information AND (intervention OR tool OR skills OR education OR program OR programme) AND (older adults OR aging OR ageing OR aged OR frail elderly)
abc = MeSH (Medical Subject Heading)
Search engines / databases: PubMed (8,746), Embase (6,085), Scopus (259)
Publication language filter: English
Publications years filter: 2012 - 2023
Formats included filter: Peer-reviewed journal articles, conference papers, reviews
Formats excluded filter: Book chapters, newspaper articles, unpublished theses

Total publications identified: (n=15,090)
Publications after duplicates removed: (n=10,908)
Publications excluded after first title/abstract screening: (n=10,745)
Total publications after first abstract/title screening: (n=163)

Publications excluded after second screening (abstract and body): (n=129)
Total publications included in review: (n=34)











Appendix C - Methodological characteristics of included studies


	Authors (year) / Country
	Sample and Aim / Objective
	Number of participants
	Health literacy assessment / measure

	Aspinall et al. (2012) - US
	Aged 55 or older. Accessing, understanding and using health information.
	31
	

	Becker et al. (2023) - US
	Aged 65 or older. Accessing and understanding medication information.
	131
	Rapid Estimate of Adult Literacy in Medicine- Revised (REALM-R)

	Berthenet et al. (2016) - Canada
	Aged 65 or older. Medication instruction pictogram comprehension.
	135
	

	Blaylock et al. (2022) - US
	Aged 65 or older. Accessing and understanding fall prevention information for older adults with low vision.
	9
	

	Bonderski et al. (2018) - US
	Aged 50 or older with heart failure and limited health literacy. Accessing, understanding, and using cardiovascular medication instruction information.
	314
	

	Boonasa et al. (2022) - Thailand
	Aged 60 or older with chronic kidney disease. Functional, interactive and critical health literacy. Accessing, understanding, and applying.
	18
	

	Chin et al. (2018) - US
	Mean age = 70.8. Comprehension of online health information for those with hypertension.
	128
	Short Test of Functional Health Literacy in Adults (STOFHLA)

	Choi (2016) - US
	Aged 65 or older. Comprehension and recall of discharge instruction-related information.
	42
	Short Test of Functional Health Literacy in Adults (STOFHLA)

	Doi-Kanno et al. (2021) - Brazil
	Aged 65 or older. General health literacy intervention in native language.
	21
	Health Literacy Scale for Japanese Adults (HLS-14)

	Freed et al. (2013) - US
	Aged 50 or older. Colorectal cancer health information comprehension and recognition memory.
	60
	

	Hsu et al. (2023) - Taiwan
	Mean age = 71.1. Understanding and applying health-related information.
	221
	

	Lai & Chan (2023) - Hong Kong
	Aged 60 or older.
Accessing and understanding information in relation to advance care planning (ACP).
	182
	

	Lam et al. (2017) - US
	Mean age = 71.1 (standard treatment) / 68.9 (intervention). Understanding medication information.
	134
	Short Test of Functional Health Literacy in Adults (STOFHLA)

	Lee et al. (2018) - US
	Aged 55 or older. Medication label information comprehension.
	92
	Modified LaRue Tool (MLT)

	Leung et al (2018) - Hong Kong
	Aged 60 or over. Health literacy and medication compliance.
	165
	Chinese Health Literacy Scale for Chronic Care (CHLCC)

	Lin et al (2014) - Australia
	Mean age = 63.4 (control) / 62.1 (intervention).
Understanding diagnosis, treatment plan, and post-discharge recommendation information.
	67
	

	Lin et al (2019) - Taiwan
	Aged 50 or over. Effects of health literacy intervention on health empowerment.
	172
	short-form Mandarin Health Literacy Scale (s-MHLS)

	Liu et al (2018) - China
	Aged 60 or older. Health literacy of nursing home residents.
	260
	

	Malhotra et al. (2019) - Singapore
	Aged 60 or older. Understanding prescription medication label information.
	1,414
	

	Martin et al. (2013) - Canada
	Aged 65 or older. Understanding risk-related information concerning inappropriate prescriptions (benzodiazepine).
	144
	

	Martin et al. (2012) - US
	Aged 55 or older. Medication information comprehension, recall, and adherence.
	20
	Newest Vital Sign (NVS)

	Meppelink et al. (2015) - Netherlands
	Aged 55 or older. Colorectal cancer-related screening information comprehension and recall.
	231
	Short Assessment of Health Literacy in Dutch (SAHL-D)

	Mohsen & Elabbassy (2021) - Egypt
	Aged 60 or older. Understanding diabetes and hypertension-related information, and medication adherence.
	140
	

	Ng et al. (2017) - Hong Kong
	Aged 65 or older. Medication information comprehension.
	50
	Rapid Estimate of Adult Literacy in Medicine-
Revised (REALM-R)

	Qvarfordt et al. (2021) - Sweden
	Aged 65 or older. Understanding medication utilisation-related information.
	260
	

	Serbim et al. (2022) - Brazil
	Aged 60 or older. Accessing, appraising, communicating, and understanding health information.
	42
	Short Assessment of Health Literacy for Portuguese Speaking Adults (SAHLPA)

	Shah et al. (2023) - US
	Aged 55 or older. Remote versus in-person health education in relation to health literacy outcomes.
	130
	Rapid Estimate of Adult Literacy in Medicine (REALM), and Short Test of Functional Health Literacy in Adults (STOFHLA)

	Shreffler-Grant et al. (2021) - US
	Aged 55 or older. General health literacy, and health literacy concerning complementary and alternative therapies medicine (CAM).
	127
	Newest Vital Sign (NVS), Single Item, and MSU CAM Health Literacy Scale

	Smith et al. (2019) - Australia
	Aged 65 or older. General health literacy and self-efficacy in relation to complementary medicine (CM) health literacy intervention.
	153
	

	Taherian & Motamendi (2022) - Iran
	Aged 60 or older. Accessing, understanding and appraising health information.
	76
	Health Literacy for Iranian Adults (HELIA)

	Tai et al. (2016) - US
	Aged 55 or older. Prescription label comprehension and functional health literacy (FHL).
	118
	Modified LaRue Tool (MLT) and Short Test of Functional Health Literacy in Adults (STOFHLA)

	Uemura et al. (2021) - Japan
	Aged 65 or older. Comprehensive health literacy, lifestyle behaviours, and mental health for older adults with low health literacy.
	60
	Health Literacy Scale-14 (HLS-14)

	Vaillancourt et al. (2019) - Canada
	Aged 65 or older. Comprehension and recall of pharmaceutical / medication pictograms.
	58
	

	Yu et al. (2017) - Hong Kong
	Aged 50 or older. Health literacy of older adults with type II diabetes mellitus (T2DM)
	165
	Chinese Health Literacy Scale for Diabetes - Multiple Choice Version (CHLSD-MC)





Appendix D - Key findings pertaining to health literacy interventions and
health literacy-related outcomes

	Author (Year)
	Study objective
	Intervention type
	Intervention characteristics
	Health literacy-related outcomes

	Aspinall et al. (2012)
	Develop an evidence- based educational program to improve older adult health literacy.
	Group-based face to face researcher-led education and information workshops.
	Strategy: 2 x 90-minute educational workshops, including knowledge assessment concerning: communication with healthcare providers, seeking online health information.

Materials: Printed educational handouts
	Participants self-reported improved ability to find and access health information. Also able to use that information to better engage with healthcare providers.

	Becker et al. (2023)
	Examine how novel medication label designs impact older persons’ attention to, and use of, critical information.
	Individual researcher-led computer-based medication label information tests.
	Strategy: Computer-based tasks - 2 x medication label information tests. Find and understand information and answer questions concerning medication appropriateness.

Materials: Computer
	Highlighting or placing critical information on front of medication packaging labels improved response accuracy. Easier to access and understand.

	Berthenet et al. (2016)
	Validate a set of pictograms depicting medication instructions for use by older persons to support health literacy.
	Individual researcher-led pictogram comprehension test / interview.
	Strategy: Single medication instruction-related pictogram comprehension test.

Materials: Pictogram cards
	Pictograms depicting warnings and precautions against side effects were not well understood. Fewer pictograms understood in the elderly population compared to previous study involving younger persons. Tailored validation of pictograms needed for older persons.

	Blaylock et al. (2022)
	Modify an evidence-based fall prevention intervention for older adults with low vision.
	Group-based researcher-led education classes.
	Strategy: 2 classes per week for 2 weeks. Included demonstrations and discussion. Multiple-choice questions (10 questions) and teach-back exercises (2 educational concepts) to assess comprehension of educational handouts modified for low vision.

Materials: Modified printed information handouts
	Modified educational handouts increased comprehension of fall prevention information and strategies for those with low vision.

	Bonderski et al. (2018)
	Design and test instructional pharmacy-based protocol and tailored patient instruction materials to assist heart failure patients to better manage and adhere to treatments.
	Individual pharmacist-led discussion and medication instruction tailoring.
	Strategy: Single patient-pharmacist discussion. Modified, tailored, patient-centred medication instructions provided by pharmacist.

Materials: Printed medication instructions
	Improved adherence to cardiovascular medications.

	Boonasa et al. (2022)
	Examine feasibility and acceptability of health literacy enhancement program for older people with chronic kidney disease receiving hemodialysis.
	Group nurse-led information and activity sessions and health literacy questionnaire.
	Strategy: Weekly 30-minute session for 4 weeks. Group activities: providing health information, communication practice, critical appraisal training, and decision-making exercises.

Materials: Printed questionnaire
	Higher health literacy scores overall, including accessing, understanding, and applying health information.

	Chin et al. (2018)
	Improve comprehension of online health information for older adults with hypertension.
	Individual researcher-led information reading and questions exercise.
	Strategy: Single computer-based exercise: Read typical and revised health information passages, followed by passage summary exercise and multiple-choice questions.

Materials: Computer
	Improved health information comprehension and recall in relation to revised passages.

	Choi (2016)
	Examine effect of pictograph-based discharge instructions on comprehension and recall of older adults.
	Individual researcher-led teaching session.
	Strategy: Single 60-minute pre-discharge teaching session and discussion accompanied by pictograph-based discharge instructions.
Pictograph definitions and meanings discussed.
Follow up interview 4 weeks after discharge.

Materials: Printed pictograph-based discharge instruction booklet.
	Significant improvement in comprehension and recall scores.

	Doi-Kanno et al. (2021)
	Examine effects of leaflet-based health guide for older Japanese- Brazilian adults on health literacy, self efficacy, and satisfaction.
	Individual researcher-led information and guidance session.
	Single 20-minute health information and guidance session and discussion in native language (Japanese). Topics: lifestyle-related diseases, recommended salt and sugar intake levels, graphical charts.

Materials: Printed information leaflet in native language.
	No significant difference in health literacy score. Slight improvement in satisfaction.

	Freed et al. (2013)
	Compare the effects of health information texts on patient recognition memory, aged 50-75.
	Individual researcher-led text reading and statement recognition test.
	Strategy: Single text reading exercise followed by a comprehension test. Topics: CRC screening test options, benefits, and potential harms. Text written at a low reading grade.

Materials: Printed text document
	Adapted text to low reading grade improved recognition memory and comprehension.

	Hsu et al.
(2023)
	Evaluate the effectiveness of game-based health promotion program on older adults health literacy and quality of life.
	Group-based trained program game instructor-led face to face health promotion gamification approach.
	Strategy: Single game session. Social interaction, cooking games, physical exercise/games, slogan teaching, cognitive training, oral health skills.

Materials: Printed educational materials - Informational posters, playing cards, postcards
	Improved health knowledge, information understanding and application.

	Lai & Chan (2023)
	Compare the effects of a video decision aid with verbal narratives & photos in preparing older adults for advance care planning.
	Group-based nurse-led face to face educational talk followed by video decision aid, and question and answer session.
	Strategy: Single 45-minute educational talk concerning end-of-life care, 6-minute video decision aid, 15-minute question and answer session.

Materials: Computer slides, video.
	Readiness for discussing end-of-life care increased. Significant improvement in ACP-related knowledge. Decrease in decisional conflicts.

	Lam et al. (2017)
	Test effect of ‘talking pill bottles’ on medication self-efficacy, knowledge and adherence for older adults with hypertension and low health literacy.
	Individual pharmacist-led talking pill bottle informational recording
	Strategy: Single 60-second medication instructions and information recording utilised by patients daily for 90 days.

Materials: Talking pill bottle device
	Improved medication-related knowledge and understanding.

	Lee et al. (2018)
	Assess effectiveness of tailored education to improve prescription label understanding and health literacy.
	Individual researcher-led face to face education session, individual face to face medication information comprehension and pillbox tests.
	Strategy: Single 5-30 minute education session, 15-minute prescription label comprehension survey and 15-minute pillbox fill test. Survey and test repeated at one-month follow-up.

Materials: Educational brochure, pillbox
	Redesigned prescription labels improved medication information comprehension.

	Leung et al (2018)
	Examine effect of verbal advice and comic books on health literacy and medication compliance of older adults.
	Individual researcher-led 60-minute
home visits: 1 intervention per individual, either verbal advice or comic book.
	Strategy: Single home visit. Verbal advice: how to read, understand and interpret drug label information.
Comic book: explaining medication instructions, interpreting figures on labels, applying medication-related instructions and knowledge.

Materials: Comic book
	Comic book significantly improved capacity to access, understand and interpret medication label information. Also, improved decision-making / applying information in relation to how to take and store medication.

	Lin et al (2014)
	Examine effect of patient-directed discharge letter on older adult understanding.
	Individual physician-led patient-physician discussion and discharge letter.
	Strategy: Single patient-physician discussion, followed by a patient-directed discharge letter (PADDLE) explained by physician, and a questionnaire.

Materials: Printed discharge information letter
	Improved understanding of diagnosis, treatment plan and post-discharge recommendations.

	Lin et al (2019)
	Evaluate effect of community-based participatory health literacy program on older adults’ health behaviours and health empowerment.
	Group-based primary intervention provider-led education and discussion workshops (community-based participatory design)
	Strategy: 1 x 2-hr workshop per week for 12 weeks. Community-based participatory design including cognitive and social skills necessary for accessing, understanding, appraising and applying health information. Discussion, interactive games, role play. Teach back method applied by facilitators to assess participants’ understanding of learning materials and their ability to use skills relevant to the topics covered.
	Community-based participatory design health literacy programme aided overall health literacy and improved health empowerment.

	Liu et al (2018)
	Examine effectiveness of teach-back method on older adult health literacy.
	Individual researcher-led health educational session, questionnaire and teach-back session.
	Strategy: Single health educational session and health literacy brochure study, followed by questionnaire and an 8-question teach-back session to assess understanding of general health-related information.

Materials: Printed brochure and questionnaire.
	Education session and teach-back session improved health literacy score.

	Malhotra et al. (2019)
	Explore whether bilingual text and pictograms can improve prescription medication label understanding.
	Individual researcher-led face to face label information comprehension assessment.
	Strategy: Single survey  assessing understanding of prescription medication label information, featuring bilingual text and pictograms, and home visit interviews.

Materials: Medication labels
	Bilingual text, with or without pictograms, significantly improved understanding of prescription medication label information.

	Martin et al. (2013)
	Develop and test and educational tool, which increases older adult knowledge, beliefs and risk perceptions.
	Individual researcher-led medication education brochure and questions
	Pharmacists identified eligible patients. Participants read  an educational brochure concerning risks of benzodiazepine, and completed follow up questions via home visit by researcher.

Materials: Printed educational brochure.
	Improved knowledge acquisition and risk perception concerning inappropriate prescriptions.

	Martin et al. (2012)
	Effects of personalised, illustrated medication schedules on health literacy for older adults.
	Individual researcher-led illustrated medication schedule card and educational instruction.
	Single educational instruction concerning medication picture icons and dosing instructions, followed by teach-back exercise to confirm understanding. Supplied with illustrated daily medication schedule card which patient used for 6 weeks.

Materials: Printed illustrated daily medication schedule card.
	Improved comprehension and recall concerning medication purpose and dosing. Improved medication adherence and self-efficacy.

	Meppelink et al. (2015)
	Effects of health animations on improving information and recall in older adults.
	Individual researcher-led web-based information messaging.
	Strategy: Participants received either spoken, written, illustrated, or animated web-based informational messages concerning colorectal cancer and screening.

Materials: Computer.
	Spoken messages improved information recall compared to written messages for people with low health literacy. Recall also improved when spoken messages were combined with animations.

	Mohsen & Elabbassy (2021)
	Examine effect of health literacy intervention on medication adherence in older adults.
	Group-based researcher-led face to face information sessions, and educational intervention booklet.
	Strategy: 3 x 20-30 minute educational sessions concerning diabetes and hypertension information, diet and exercise regimen, and medication adherence. Followed by an educational booklet.

Materials: Printed educational booklet
	Improved knowledge in relation to medication use. Improved medication adherence.

	Ng et al. (2017)
	Examine benefits of pharmaceutical pictograms for improving medication information comprehension for older adults.
	Individual researcher-led face to face medication information comprehension reading exercise.
	Strategy: Single test - read five different medication information labels. Re-read with the addition of pictograms.

Materials: Medication boxes and labels
	Addition of pictograms significantly improved comprehension of medication information.

	Qvarfordt et al. (2021)
	Explore effects of web-based education on older persons’ knowledge and understanding of drug utilisation.
	Individual researcher-led web-based medication utilisation literacy-focused education modules.
	Strategy: 10 short online lectures, 1 hour to complete all. Topics: OTC medication, generic drug substitution, medication lists, Pharmacy Benefit Scheme, adverse drug reactions. Followed by a questionnaire, multiple choice questions.

Materials: Computer
	Improved medication utilisation information understanding and literacy.

	Serbim et al. (2022)
	Examine effects of Alpha-Health intervention on health literacy of older adults.
	Group-based face to face nurse-led educational meetings/workshops.
	Strategy: 20 x weekly 1hr 30min educational meetings, followed by a final interview.
Skills: accessing/searching, understanding, communicating/applying, and assessing health information.
Topics: Use of health services, medication storage, healthy eating, oral health, mental health, falls, physical activity, men’s and women’s health, sexuality, human rights, elderly’s rights, work and retirement, healthy environments.

Methods/Materials: videos, games, workshops, discussion, printed material, figures, visit to an elder association.
	Improved health literacy score in relation to accessing, appraising, communicating/applying, and understanding health information.

	Shah et al. (2023)
	Evaluate remote vs in-person education in relation to older adults’ adherence and health literacy.
	Group-based researcher-led lectures (in-person), and individual computer-based lessons (remote).
	Strategy: In-person: 8 x weekly 90-minute meeting (60-minute lecture, 30-minute group discussion).
Remote: Complete one online lesson (1hr 30min) per week for 8 weeks. Topics: research, creativity, exercise, nutrition, infectious disease, family caregiving, kidney disease, health disparities.

Materials: Printed version of lecture slides (in-person). Printed lesson plans, and supplemental websites and videos (remote).
	No significant difference in health literacy performance outcomes between in-person and remote participants.

	Shreffler-
Grant et al. (2021)
	Examine effects of community-based skill-building intervention on older adults’ health literacy.
	Group-based researcher-led community-based skill building educational intervention
	Strategy: 30-minute educational session and discussion every other week for 7 weeks. Topics: importance of health literacy, CAM dietary supplement and OTC medicine safety, finding and evaluating health information, patient-healthcare provider relations.

Materials: Skill-building session materials also provided in digital format.
	Improved general health literacy and CAM health literacy scores, but decline at 5 month follow-up. Need for a continuing strategy.

	Smith et al. (2019)
	Examine effectiveness of complementary medicine web or dvd-based educational intervention on older adults’ health literacy and self-efficacy.
	Individual researcher-led educational website and/or interactive DVD lessons at home.
	Strategy: 2 x 30-minute DVD/website modules per week over 3 weeks. DVD topics: CM evidence, finding and evaluating CM evidence, decision-making, working with practitioners, monitoring CM decisions. Control group only received an informational booklet.

Materials: Printed accompanying booklet.
	Health literacy scores improved for the booklet-only group (DVD group reported greater internet use at baseline). No difference in health literacy or decision self-efficacy scores between DVD intervention group and control booklet group.

	Taherian & Mota- mendi (2022)
	Assess effect of community-based intervention on older persons’ social capital, quality of life, self care and health literacy.
	Group-based face to face healthcare practitioner-led education and participation sessions.
	Strategy: 12 weekly 2-hr sessions, education and group discussions concerning: self-care, physical activity, emotional health, healthy eating, personal autonomy, communicating with HC professionals.

Materials: Photos
	Improved accessing, understanding and appraising of health information.

	Tai et al. (2016)
	Assess effectiveness of educational intervention on prescription label comprehension and functional health literacy in older adults.
	Individual face to face student pharmacist-led educational session. Also, redesigned label exercise.
	Strategy: Single 10-minute educational session; identifying and understanding critical informational elements on prescription labels.

Materials: Educational brochure and sample labels.
	Redesigned labels improved prescription label comprehension and functional health literacy scores.

	Uemura et al. (2021)
	Examine effects of an active learning program on health literacy, behaviours, physical function and mental health in older adults.
	Group-based physical therapist and physical education teacher-led educational active learning sessions.
	Strategy: 1 x weekly 90-minute active learning session for 24 weeks. Group discussions and exercises concerning accessing and appraising health information.
	Significant increase in communicative health literacy scores, including critical and functional health literacy.

	Vaillan- court et al. (2019)
	Evaluate ability of older adults to recall meaning of pharmaceutical pictograms.
	Individual, face to face pharmacist-led pictogram comprehension assessment.
	Strategy: Single pictogram comprehension assessment, followed by recall test four weeks later.

Materials: 25cm² cue cards
	Participants were able to recall pictogram meanings after four weeks, aided recall and comprehension.

	Yu et al. (2017)
	Compare efficacy of educational comic book versus pamphlet in relation to health literacy of older persons with type II diabetes mellitus.
	Individual researcher-led educational comic book
	Strategy: 20-page educational comic book.
Topics: medication labels, correct timing of drug taking, medication storage. Control group: Educational pamphlet from Hong Kong Department of Health. Topics: anti-diabetic medication, medication side effects, timing of drug taking, lifestyle modifications, medication storage.

Materials: Printed comic book and pamphlet.
	Significant improvement in health literacy scores for those who read the comic book.





































Appendix E - GRADE evidence profile quality assessment



	No. of studies / design / outcome
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Publication bias
	CI
	Quality

	Accessing, understanding, and using health information (5 RCT / 8 Non-RCT)
	Serious risk of bias¹
	No serious inconsistency
	No serious indirectness
	Some imprecision²
	Undetected
	
	⊕◯◯◯
Very Low

	Understanding health information (9 RCT / 7 Non-RCT)
	Serious risk of bias³
	No serious inconsistency
	Serious indirectness⁴
	Some imprecision²
	Undetected
	
	⊕◯◯◯
Very Low

	Accessing and understanding health information (1 RCT / 3 Non-RCT)
	Serious risk of bias⁵
	No serious inconsistency
	Serious indirectness⁴
	Some imprecision²
	Undetected
	
	⊕◯◯◯
Very Low

	Understanding and using health information (1 Non-RCT)
	Serious risk of bias⁶
	No serious inconsistency
	Serious indirectness⁴
	Some imprecision²
	Undetected
	
	⊕◯◯◯
Very Low



¹No control group / sampling bias (convenience / consecutive) / no sampling information / single-blind or not blinded.
²Small sample size
³No control group / sampling bias (convenience / purposive) / no sampling information / single-blind / loss to follow up.
⁴Evidence does not fully answer the review question - health literacy interventions addressing all elements and outcomes of health literacy (accessing, understanding and using health information).
⁵No control group / sampling bias (convenience).
⁶No control group.


























Appendix F - GRADE evidence profile quality assessment table (Individual study level)


	Source
	Outcome
	Study design / baseline quality
	Number of participants
	Risk of bias
	Inconsistency (across studies)
	Indirectness
	Imprecision
	Publication bias (across studies)
	Confidence Interval
(CI)
	Quality of evidence

	Aspinall et al (2012)
	Accessing, understanding, and using health information
	Non-RCT / Low
	31
	No control group (-1)
Lacks validated measure of health literacy
	No serious inconsistency
	No serious indirectness
	Some imprecision - small sample size (-1)
	Undetected
	-
	⊕◯◯◯ Very Low

	Becker et al. (2023)
	Accessing and understanding medication information
	Non-RCT / Low
	131
	No serious risk of bias
	No serious inconsistency
	Does not fully address review question - outcome fails to address using health information (-1)
	Although small sample size, sufficiently powered
	Undetected
	Front warning label 95% CI 0.46 - 5.2%. Label highlighting 95% CI 2.7 - 7.5%.
	⊕⊕◯◯ Low

	Berthenet et al. (2016)
	Medication instruction pictogram comprehension
	Non-RCT / Low
	135
	No control group. (-1).
Lacks validated measure of health literacy
	No serious inconsistency
	Does not fully address review question - outcome fails to address accessing and using health information (-1)
	Some imprecision - small sample size (-1)
	Undetected
	-
	⊕◯◯◯ Very Low

	Blaylock et al. (2022)
	Accessing and understanding fall prevention information for older adults with low vision
	Non-RCT / Low
	9
	No control group (-1). Sampling bias - convenience sampling (-1). Lacks validated measure of health literacy.
	No serious inconsistency
	Does not fully address review question - outcome fails to address using information (-1)
	Some imprecision - small sample size (-1)
	Undetected
	-
	⊕◯◯◯ Very Low

	Bonderski et al. (2018)
	Accessing, understanding, and using cardiovascular medication instruction information
	RCT / High
	314
	No serious risk of bias. Although lacks validated measure of health literacy.
	No serious inconsistency
	No serious indirectness
	Some imprecision - small sample size (-1)
	Undetected
	-
	⊕⊕⊕ Moderate

	Boonasa et al. (2022)
	Accessing, understanding, and applying information
	Non-RCT / Low
	18
	No control group (-1). Sampling bias - consecutive sampling (-1). Lacks validated measure of health literacy.
	No serious inconsistency
	No serious indirectness
	Some imprecision - small sample size (-1)
	Undetected
	-
	⊕◯◯◯ Very Low

	Chin et al. (2018)
	Comprehension of online health information for those with hypertension
	Non-RCT / Low
	128
	No serious lack of bias.
	No serious inconsistency
	Does not fully address review question - outcome fails to address accessing and using information (-1)
	Some imprecision - small sample size (-1)
	Undetected
	-
	⊕⊕⊕
Moderate

	Choi (2016)
	Comprehension and recall of discharge instruction- related information
	Non-RCT / Low
	42
	Sampling bias - convenience sampling (-1).
	No serious inconsistency
	Does not fully address review question - outcome fails to address accessing and using information (-1)
	Some imprecision - small sample size (-1)
	Undetected
	-
	⊕◯◯◯ Very Low

	Doi Kanno et al. (2021)
	General health literacy intervention in native language
	Non-RCT / Low
	21
	No control group (-1).
	No serious inconsistency
	No serious indirectness
	Some imprecision - small sample size (-1)
	Undetected
	95% CI 4.09 - 28.51.
	⊕◯◯◯ Very Low

	Freed et al. (2013)
	Colorectal cancer information comprehension and recognition
	RCT / High
	60
	No serious risk of bias.
Lacks validated measure of health literacy.
	No serious inconsistency
	Does not fully address review question - outcome fails to address accessing and using information (-1)
	Some imprecision - small sample size (-1)
	Undetected
	95% CI 0.17 - 0.68.
	⊕⊕◯◯
Low

	Hsu et al. (2023)
	Understanding and applying information
	Non-RCT / Low
	221
	No control group (-1).
Lacks validated measure of health literacy.
	No serious inconsistency
	Does not fully address review question - outcome fails to address accessing information (-1)
	Some imprecision - small sample size (-1)
	Undetected
	-
	⊕◯◯◯ Very Low

	Lai & Chan (2023)
	Accessing and understanding information in relation to advance care planning (ACP)
	RCT / High
	182
	Sampling bias - convenience sampling (-1).
Lacks validated measure of health literacy.
	No serious inconsistency
	Does not fully address review question - outcome fails to address using information (-1)
	Some imprecision - small sample size (-1)
	Undetected
	95% CI 0.50 - 1.21.
	⊕◯◯◯ Very Low

	Lam et al. (2017)
	Understanding medication information
	RCT / High
	134
	Sampling bias - convenience sampling (-1).
	No serious inconsistency
	Does not fully address review question - outcome fails to address accessing and using information (-1)
	Some imprecision - small sample size (-1)
	Undetected
	-
	⊕◯◯◯ Very Low

	Lee et al. (2018)
	Medication label information comprehension
	RCT / High
	92
	Sampling bias - purposive sampling (-1). Loss to follow up, 36.6% drop out rate (-1).
	No serious inconsistency
	Does not fully address review question - outcome fails to address accessing and using information (-1)
	Some imprecision - small sample size (-1)
	Undetected
	-
	⊕◯◯◯ Very Low

	Leung et al. (2018)
	Health literacy and medication compliance
	Non-RCT / Low
	165
	No serious risk of bias.
	No serious inconsistency
	No serious indirectness
	Some imprecision - small sample size (-1)
	Undetected
	-
	⊕⊕◯◯ Low

	Lin et al. (2014)
	Understanding diagnosis, treatment plan, and post-discharge recommendation information
	RCT / High
	67
	No sampling/ recruitment information (-1).
Lacks validated measure of health literacy.
	No serious inconsistency
	Does not fully address review question - outcome fails to address accessing and using information (-1)
	Some imprecision - small sample size (-1)
	Undetected
	-
	⊕◯◯◯ Very Low

	Lin et al. (2019)
	Effects of health literacy intervention on health empowerment
	Non-RCT / Low
	172
	No sampling/ recruitment information (-1).
	No serious inconsistency
	No serious indirectness
	Some imprecision - small sample size (-1)
	Undetected
	95% CI 1.16 - 5.84.
	⊕◯◯◯ Very Low

	Liu et al. (2018)
	Health literacy of nursing home residents
	RCT / High
	260
	Single-blind; intervention provider not blinded (-1).
	No serious inconsistency
	No serious indirectness
	Some imprecision - small sample size (-1)
	Undetected
	-
	⊕⊕◯◯
Low

	Malhotra et al. (2019)
	Understanding prescription medication label information
	RCT / High
	1,414
	No serious risk of bias. Lacks validated measure of health literacy.
	No serious inconsistency
	Does not fully address review question - outcome fails to address accessing and using information (-1)
	No serious imprecision
	Undetected
	-
	⊕⊕⊕ Moderate

	Martin et al. (2012)
	Education information comprehension, recall, and adherence
	Non-RCT / Low
	20
	No control group (-1).
Sampling bias - convenience sampling (-1).
	No serious inconsistency
	Does not fully address review question - outcome fails to address accessing and using information (-1)
	Some imprecision - small sample size (-1)
	Undetected
	-
	⊕◯◯◯ Very Low

	Martin et al. (2013)
	Understanding risk-related information concerning inappropriate prescriptions (benzodiazepine)
	Non-RCT / Low
	144
	Sampling bias - convenience sampling (-1).
Lacks validated measure of health literacy.
	No serious inconsistency
	Does not fully address review question - outcome fails to address accessing and using information (-1)
	Some imprecision - small sample size (-1)
	Undetected
	95% CI
0.5 - 1.3.
	⊕◯◯◯ Very Low

	Meppelink et al. (2015)
	Colorectal cancer-related screening information comprehension and recall
	RCT / High
	231
	No serious risk of bias
	No serious inconsistency
	Does not fully address review question - outcome fails to address accessing and using information (-1)
	Some imprecision - small sample size (-1)
	Undetected
	Written test 95% CI 11.06 - 12.89. Spoken test 95% CI 12.58 - 14.61.
	⊕⊕◯◯
Low

	Mohsen & Elabbassy (2021)
	Understanding diabetes and hypertension- related information, and medication adherence
	Non-RCT / Low
	140
	Sampling bias - purposive sampling (-1).
Lacks validated measure of health literacy.
	No serious inconsistency
	Does not fully address review question - outcome fails to address accessing and using information (-1)
	Some imprecision - small sample size (-1)
	Undetected
	-
	⊕◯◯◯ Very Low

	Ng et al. (2017)
	Medication information comprehension
	RCT / High
	50
	No sampling/ recruitment information (-1).
	No serious inconsistency
	Does not fully address review question - outcome fails to address accessing and using information (-1)
	Some imprecision - small sample size (-1)
	Undetected
	-
	⊕◯◯◯ Very Low

	Qvarfordt et al. (2021)
	Understanding medication utilisation-related information
	RCT / High
	260
	Single-blind; intervention provider not blinded (-1). Sampling bias - convenience sampling (-1)
Lacks validated measure of health literacy.
	No serious inconsistency
	Does not fully address review question - outcome fails to address accessing and using information (-1)
	Some imprecision - small sample size (-1)
	Undetected
	-
	⊕◯◯◯ Very Low

	Serbim et al. (2022)
	Accessing, appraising, communicating, and understanding health information
	Non-RCT / Low
	42
	No control group (-1). Sampling bias - consecutive sampling (-1).
	No serious inconsistency
	No serious indirectness
	Some imprecision - small sample size (-1)
	Undetected
	-
	⊕◯◯◯ Very Low

	Shah et al. (2023)
	Remote vs in-person health education in relation to health literacy outcomes
	Non-RCT / Low
	130
	Sampling bias - convenience sampling (-1). Not blinded (-1).
	No serious inconsistency
	No serious indirectness
	Some imprecision - small sample size (-1)
	Undetected
	-
	⊕◯◯◯ Very Low

	Shreffler-Grant et al. (2021)
	General health literacy, and health literacy concerning complementary and alternative therapies medicine (CAM)
	Non-RCT / Low
	127
	No control group (-1). Sampling bias - convenience sampling (-1).
	No serious inconsistency
	No serious indirectness
	Some imprecision - small sample size (-1)
	Undetected
	-
	⊕◯◯◯ Very Low

	Smith et al. (2019)
	General health literacy and self-efficacy in relation to complementary medicine (CM) health literacy intervention
	RCT / High
	153
	Sampling bias - convenience sampling (-1).
	No serious inconsistency
	No serious indirectness
	Some imprecision - small sample size (-1)
	Undetected
	95% CI
2.8 - 15.4.
	⊕◯◯◯
Very Low

	Taherian & Motamendi (2022)
	Accessing, understanding, and appraising information
	Non-RCT / Low
	76
	Sampling bias - convenience sampling (-1).
	No serious inconsistency
	Does not fully address review question - outcome fails to address using information (-1)
	Some imprecision - small sample size (-1)
	Undetected
	-
	⊕◯◯◯ Very Low

	Tai et al. (2016)
	Prescription label comprehension and functional health literacy (FHL)
	RCT / High
	118
	Sampling bias - convenience sampling (-1).
	No serious inconsistency
	Does not fully address review question - outcome fails to address accessing and using information (-1)
	Some imprecision - small sample size (-1)
	Undetected
	-
	⊕◯◯◯ Very Low

	Uemura et al. (2021)
	Comprehensive health literacy, lifestyle behaviours, and mental health for older adults with low health literacy
	RCT / High
	60
	Single-blind (-1). Sampling bias - convenience sampling (-1).
	No serious inconsistency
	No serious indirectness
	Some imprecision - small sample size (-1)
	Undetected
	Communicative health literacy 95% CI 0.3 - 4.3. Critical health literacy 95% CI -0.09 - 2.8.
	⊕◯◯◯ Very Low

	Vaillancourt et al. (2019)
	Comprehension and recall of pharmaceutical / medication pictograms
	Non-RCT / Low
	58
	Sampling bias - convenience sampling (-1). No control group (-1).
Lacks validated measure of health literacy.
	No serious inconsistency
	Does not fully address review question - outcome fails to address accessing and using information (-1)
	Some imprecision - small sample size (-1)
	Undetected
	-
	⊕◯◯◯ Very Low

	Yu et al. (2017)
	Health literacy of older adults with type II diabetes mellitus (T2DM)
	RCT / High
	165
	Sampling bias - convenience sampling (-1).
Stats used incorrectly (-1).
	No serious inconsistency
	No serious indirectness
	Some imprecision - small sample size (-1)
	Undetected
	-
	⊕◯◯◯
Very Low





Outcome key (elements of health literacy):

Accessing, understanding, and using health information (n=13)
Understanding health information (n=16)
Accessing and understanding health information (n=4)
Understanding and using health information (n=1)


























Appendix G – Description of health literacy assessment tools used in included studies


The Short Test of Functional Health Literacy in Adults (STOFHLA)
The STOFHLA determines patient functional health literacy, with a focus on reading comprehension through testing patients’ ability to read and interpret health text passages56. The test is timed, with participants attempting to correctly interpret the maximum number of text passages within seven minutes.56 One point is given for each correctly interpreted text passage, with the total points score corresponding with the relevant functional health literacy level as defined in Table 1.

Table 1: TOFHLA Functional Health Literacy Levels56
	Level
	TOFHLA Score
	Functional Health Literacy Description

	Inadequate Functional Health Literacy
	0-16
	Unable to read and interpret health texts

	Marginal Functional Health Literacy
	17-22
	Has difficulty reading and interpreting health texts

	Adequate Functional Health Literacy
	23-36
	Can read and interpret most health texts




Rapid Estimate of Adult Literacy in Medicine - Revised (REALM-R)
	The REALM-R is a test which focuses on word recognition and pronunciation. The following 11 words are used in the test, with the first three not scored: Fat, Flu, Pill, Osteoporosis, Allergic, Jaundice, Anaemia, Fatigue, Directed, Colitis, Constipation.15,57 A list of these words is provided to the participant who is asked to read each word out loud. Any word not attempted or pronounced incorrectly is not scored, and a total score of 6 or less is considered as being at risk for poor health literacy.15,57

Health Literacy Scale for Japanese Adults (HLS-14)
The HLS-14 was adapted from the health literacy scale specific to diabetic patients and consists of five questions focussing on functional health literacy, five questions concerning communicative health literacy, and four questions which examine critical health literacy.58 Participants respond on a five-point scale which relates to how much the participant agrees or disagrees with the statements, with statements including ‘The content is too difficult for me’, ‘I understand the obtained information’, and ‘I check whether the information is valid and reliable’.58 Analysis of these answers provides an insight into a person’s functional, communicative, and critical health literacy. There does not appear to be a defined benchmark for scoring in relation to health literacy level as is displayed in the STOFHLA scoring system.

Modified LaRue Tool (MLT)
The MLT comprises a survey which focuses on functional health literacy and numeracy by assessing comprehension ability of prescription (Rx) medication label information.59 The survey poses 25 open-ended free-text and multiple-choice questions relating to key information on medication labels, including key instructions, directions, and dosage amounts, with one point allocated per question and the test taking approximately 15 minutes to complete.30 Scoring ranges from 0 to 25 points. Similar to the HLS-14, there does not appear to be a defined benchmark for scoring in relation to health literacy level, as is demonstrated by the STOFHLA scoring system.

Newest Vital Sign (NVS)
The NVS takes 2-3 minutes to complete and consists of presenting participants with a nutrition label from an ice cream container and asking six questions about the label information.60 The questions are aimed at assessing basic interpretation of text, such as medication instructions, and simple mathematical calculations including for example dosage amount and frequency.60 Marks are given out of six, with the probability of a person having limited health literacy being estimated by identifying how many of the questions were answered correctly.60 This health literacy assessment tool can also be combined with another tool, the STOFHLA, to identify the level of health literacy as the NVS uses STOFHLA scoring as the reference standard. Thus, 0-1 correct answers represents a high likelihood of limited health literacy, 2-3 correct answers means that a person has a possibility of limited health literacy, with 4-6 correct indicating adequate health literacy.60 This approach shows two health literacy assessment tools working in tandem to the same criteria, and indicates potential for the development of a model which could be standardised and used across all assessments of health literacy.


Table 2: Health literacy assessment frameworks for included studies
	Health literacy assessment framework (included studies)
	Authors
	Accessing health information
	Understanding health information
	Using/applying health information

	Rapid Estimate in Adult Literacy in Medicine - Revised (REALM-R) (n=2)
	Becker et al. (2023)
	✓
	✓
	

	
	Ng et al. (2017)
	
	✓
	

	Short Test of Functional Health Literacy in Adults (STOFHLA) (n=5)
	Chin et al. (2018)
	
	✓
	

	
	Choi (2016)
	
	✓
	

	
	Lam et al. (2017)
	
	✓
	

	
	Shah et al. (2023)
	✓
	✓
	✓

	
	Tai et al. (2016)
	
	✓
	

	Health Literacy Scale for Japanese Adults (HLS-14) (n=2)
	Doi-Kanno et al. (2021)
	✓
	✓
	✓

	
	Uemura et al. (2021)
	✓
	✓
	✓

	Modified LaRue Tool (MLT) (n=2)
	Lee et al. (2018)
	
	✓
	

	
	Tai et al. (2016)
	
	✓
	

	Chinese Health Literacy Scale for Chronic Care (CHLCC) (n=1)
	Leung et al. (2018)
	✓
	✓
	✓

	Short-form Mandarin Health Literacy Scale (s-MHLS) (n=1)
	Lin et al. (2019)
	✓
	✓
	✓

	Newest Vital Sign (NVS) (n=2)
	Martin et al. (2012)
	
	✓
	

	
	Shreffler Grant et al. (2021)
	✓
	✓
	✓

	Short Assessment of Health Literacy in Dutch (SAHL-D) (n=1)
	Meppelink et al. (2015)
	
	✓
	

	Short Assessment of Health Literacy for Portuguese Speaking Adults (SAHLPA) (n=1)
	Serbim et al. (2022)
	✓
	✓
	✓

	Health Literacy for Iranian Adults (HELIA) (n=1)
	Taherian & Motamendi (2022)
	✓
	✓
	

	Chinese Health Literacy Scale for Diabetes - Multiple Choice Version (CHLSD-MC) (n=1)
	Yu et al. (2017)
	✓
	✓
	✓

	Rapid Estimate of Adult Literacy in Medicine (REALM) (n=1)
	Shah et al. (2023)
	✓
	✓
	✓

	No health literacy framework used (n=16)
	Aspinall et al. (2012)
	✓
	✓
	✓

	
	Berthenet et al. (2016)
	
	✓
	

	
	Blaylock et al. (2022)
	✓
	✓
	

	
	Bonderski et al. (2018)
	✓
	✓
	✓

	
	Boonasa et al. (2022)
	✓
	✓
	✓

	
	Freed et al. (2013)
	
	✓
	

	
	Hsu et al. (2023)
	
	✓
	✓

	
	Lai & Chan (2023)
	✓
	✓
	

	
	Lin et al. (2014)
	
	✓
	

	
	Liu et al. (2018)
	✓
	✓
	✓

	
	Malhotra et al. (2019)
	
	✓
	

	
	Martin et al. (2013)
	
	✓
	

	
	Mohsen & Elabbassy (2021)
	
	✓
	

	
	Qvarfordt et al. (2021)
	
	✓
	

	
	Smith et al. (2019)
	✓
	✓
	✓

	
	Vaillancourt et al. (2019)
	
	✓
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