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Determining global trends in health literacy research
using topic modeling
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Objectives: This study aimed to identify global trends and themes in health literacy research through topic modeling
of the comprehensive literature, thereby suggesting future directions for health literacy research. Methods: Research
papers on health literacy published from 2012 to 2021 were analyzed using a text mining technique called
Bidirectional Encoder Representations from Transformers was applied for topic modeling. Results: Of the 12,842
retrieved papers on health literacy, the highest proportion was based on the themes of ‘mental health’ (1,161 papers,
9.04%) and ‘cancer prevention and screening (1,146 papers, 8.92%). These were followed by the themes of ‘digital
healthcare’ (952 papers, 7.41%), ‘health information education” (826 papers, 6.43%), and ‘older people” (801 papers,
6.24%). The number of research papers on health literacy has increased constantly across all topics. Particularly, the
topics of ‘infection prevention and ‘digital healthcare’ have grown rapidly since 2019. Conclusion: This study showed
that health literacy research has expanded from healthcare at the individual level to disease prevention and health
promotion at the population level throughout the life course. Future studies should develop a health literacy scale
for national monitoring indices as well as optimal communication strategies for disease prevention and health
promotion within low health literacy groups.

Key words: health literacy, research trend, topic modeling, global research

I. M2 4= Qlojof St World Health Organization, 2021). ¥4

2| Bl A|(Health Literacy)e]g= €0+ 19744 Simonds

A7 AARAZT BAH1948)0] Tes] Aot 5] ol Hfdte] A7 B Lope]l A asfEiow 2A =
oFglo] gli= AJel7t obet A, ARel, FAHom & WA ROkt S8 =) g A AAeERA
5] oMt Aley e}a Aojslo] 9lom, AZRe 7|EAQ Aol gk F& Ao] o] FojXHA|, ‘Health Literacy
EoEA HE ARKS AZLS 93t 7|2 Ao Fog = 20104 MeSH 8ol2 SAHAL, SHARA AFFA|

Corresponding author: Jongwook Lee
Department of Library and Information Science, Kyungpook National University, Daehak-ro 80, Buk-gu, Daegu,
41566, Republic of Korea
FA (41566) Al B ofstE 80 A&ty B RSt
Tel: +82-53-950-7169, E-mail: jongwook@knu.ac.kr
* Received: March 9, 2023 * Revised: April 20, 2023 * Accepted: May 19, 2023


https://crossmark.crossref.org/dialog/?doi=10.14367/kjhep.2023.40.2.79&domain=http://ekhep.or.kr/&uri_scheme=http:&cm_version=v1.5

80 EUWSHUSIISSR| HA0H H2s

2 2 2 =AchKang & Lee, 2015). A2 E] A%
ARFAL A% FAE fIske] AR Fstal, olsfist
1, &8st Q19 5719 58 HEshe QAAIA - A
34 7]eS D9 HNutbeam & Kickbusch, 1998). dA
ZHHAIE ga A= 59 Eoiga} dAEo] 9o,
WYL A7, A9 o 2 A5} Bst
of webstyl A4S W7l Hs A7 E Hsta, o]
sfstar, Brkekal, Aot AFEY A4, 571 2 59
< W3tKSarensen, Van der Broucke, & Fullam, 2012).

APl wEH, AHE A Aoh= 42 d A
stet A% EHES dovl= AoE IHA UtkBaik,
Lee, & Nam, 2018). AT EHAZ} F2 A= 4 =
7] A9 o], oF AHAA] HA, & ool thet 7
= AgstA olsfistA] ke, oF S5oll whet Algsfok
Sk= AEAARE olsfist=t, o#dE 4+ Z°E YE
HCHKim & Kim, 2018). o4 AAHHAI} A7 o
Ay TAGo] it A7F E3tE= 7HEEl(DeWalt,
Berkman, Sheridan, Lohr, & Pignone, 2004), Sgrensen
5 (2012)2 BAE A gt 71&9] et NEstE
AAHcz HESI AAE A T BEZ AT
t}. Sgrensen 5 (2012)9] AT EHTA] HEL AT E
2] 8 A AAZEHHA| FFE vA= +H
9 991 891, WA eINe 2, 4 o % 2
BeX 97 A% A9 AZAES st UofA
(Serensen et al., 2012), A E A gt AJA & 0|1
AR M ndE QAT Qlrt

A E A9 Aotet AH EAIE iAot Sl
= AAAR HFo] 8FHH, AAEHHA| AL} 28
= B FX5P7| Yo AP £ AESH] % A
T-9] Wk HE AAlsk= Aol B ]SHHQI, Hua, Xu,
Zhou, & Liu, 2021). FAEHA] A-5F] izt A3
A= AR, B4 AT ddEY o ok, F
A 53t 5 £ Foll gt AAA FH 2 Hyvert et
al., 2023; Ran, Chen, Jiang, & Shi, 2022; Sawalha,
Hosseinzadeh, & Bajorek, 2023)°] t4 3=t 1
gt ol AEH WA AAY FHEE ARE 4
A Fgstar Aok Al ko] ufe- Wol A8

o]tHAsmussen & Moller, 2019). °lof| Qi & (2021)<
199555 2020 Atolo]] i == FAAEHHA
A5l el CiteSpaceS AREsto] HlolE mfold 7]
HE HEstg o, ARtE dlole 49 &Y HMo] A
& 4 tlo|§ ulo]dof AMEH AT E0]9] Zgt 529 A
S AFoHHA 5 AFE AR HE Sl

Tl 2 QoA AasE e PR B
=59 2E& &8st ELREF(topic modeling)S 4
Aleto] APATY FFS EA5tA Shoith & Ao
A AR EREES g SRS 9o £
WAE Agely =A1E AEsh] sl idE 4 52
2d BA7Holt Asmussen & Moller, 2019; Park &
Song, 2013). 53] &4 W ©oie] Weke 11243t BERTopic
719 A-8oto] =2 AT BEARl BAS AlESkS
THEgger & Yu, 2022).

E A9 Y FA2 EQndy BNE Fof L
1097 =4 ehex]o] dis IAYHHA] A5 FAE
B FHESHL A7 #slEolE melstalA) Stk E A+t
= A A TS T4 AFEFE TS EHN
A A of gt 2R EET ofdet A7t At
2ot BAE AT Bgsto] oA Aolr}. k3 F&
Ane|E A Aote}t #AE 17 FHAY BAE 2P|
A3t A9 WIS ARG BN AT A T o
of At =7k A ol oA Zo]thKorea
Institute For Health And Social Affairs, 2020).

B

Io. AU

2 dloje} 53 9 WX, glojg) &
Wudy), 59 24 U4 AH A9
steieHFigure 11. 2 941 Bk 7A 0z sl&dhd o
23 2.

Dy
N
>
A
4%
i
1T



ELUS $85 WAERIA MY BH #75Y 24 81

Data Collection Data Pre-processing

Year: 2012-2021 Records after merging
records (n=27,706)

Keyword: Health Literacy \lr

Source: Records after removing
PubMed (n=11,850) duplicate records (n=13,375)
* Web of Science (n=8,068) ]
Embase (n=7,788)

Records left after screening
(n=12,842)

Topic Modeling
(BERTopic) )
Interpretation
Step 1. Embedding
‘l' * Interpreting topic models by
- applying S@rensen etal.'s

Step 2. Clustering integrated model of health
(Number of Topics = 23) literacy (2012)
Step 3. Representation

(Keyword Extraction for Topics)

[Figure 1] Study flowchart
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[Figure 2] Changes in the number of papers by year
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(Table 1) List of keywords by topic and domain of health literacy studies

N=12,482
Topic . . Number of Domain of health
Topic name Topic word ]
number papers literacy
TO Cancer ‘cancer screening, ‘breast cancer’, ‘colorectal cancer’, ‘genetic’, 1,146 Disease prevention
prevention and  ‘cancer patient’, ‘cervical cancer, ‘prostate cancer’, ‘cancer
screening survivor’, ‘cancer prevention’, ‘radiation’, ‘oncology’, ‘cancer risk’,
‘mammograpy’, ‘cancer literacy’
T1 Youth health  ‘smoking’, ‘sleep’, ‘alcohol’, ‘sickle cell’, ‘cell disease’, ‘adolescent 519 Disease prevention
health’, ‘school health’, ‘medium literacy’, ‘school student’, ‘teacher’,
‘parent health’, ‘obstructive sleep’, ‘school-based
T2 Refugees/Migran ‘refugee’, ‘hepatitis, ‘aboriginal’, ‘torres strait, ‘aboriginal torres, 494 Socio-environmental
ts ‘strait islander’, ‘migrant health’, ‘maori’, ‘immigrant population’, determinants
‘interpreter’, ‘refugee health’, ‘refugee woman’, ‘asylum’
T3 Elderly ‘dementia’, ‘health insurance’, ‘alzheimer’, ‘insurance literacy’, 801 Socio-environmental
‘complementary’, ‘community-dwelling older’, ‘multiple sclerosis’, determinants
‘patient activation’, ‘complementary alternative’, ‘alternative
medicine’, ‘frailty’, ‘decline’, ‘financial health’, ‘multimorbidity’
T4 Health literacy ‘literacy questionnaire’, ‘assessment health’, ‘measuring health’, 813 Health-related
measurement literacy survey, newest vital, ‘community-dwelling’, ‘validation information
health’, ‘psychometric property’, ‘hlq, ‘communicative’, ‘literacy
instrument’, ‘critical health’
T5 Medication ‘medication adherence’, ‘pharmacy’, ‘antibiotic’, ‘prescription’, 738 Health care
fulfillment/ ‘community pharmacy’, ‘adherence patient’, ‘pharmaceutical’,
administration  ‘medication literacy’, ‘over-the-counter’, ‘pictograms’, ‘error,
‘hypertension’, ‘medication information’, ‘prescription drug’, ‘opioid
T6 Consent to ‘informed consent’, ‘consent form’, ‘hearing loss, ‘sign language’, 148 Health care
treatment ‘hearing aid’, ‘consent process’, ‘understanding informed’, ‘american
sign’, ‘clinical research’, language user’, ‘consent clinical’, ‘patient
understanding’, ‘researcher’, ‘trial informed’, ‘consent information’
T7 Mental health  ‘stigma’, ‘help-seeking’, ‘mental illness’, ‘health problem, 1,161 Health care
‘depression literacy’, ‘suicide’, ‘schizophrenia’, ‘eating disorder’,
‘mental disorder’, ‘adolescent mental’, ‘recognition’, ‘people mental’,
‘psychosis’
T8 Cardiovascular ~ ‘heart failure’, ‘stroke’, ‘hypertension’, ‘atrial fibrillation’, ‘blood 510 Health care
disease and  pressure’, ‘coronary, ‘cardiac’, ‘anticoagulant’, ‘cardiac
management  rehabilitation’, ‘cardiovascular risk’, ‘oral anticoagulant’, ‘stroke
knowledge’
T9 Musculoskeletal  ‘pain’, ‘arthritis’, ‘theumatoid arthritis’, ‘musculoskeletal’, 381 Health care

disease and
management  knee

‘osteoarthritis’, ‘surgical’, ‘chronic pain’,

‘osteoporosis, ‘injury’,

, low pain’, ‘recovery, ‘lupus erythematosus’
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Topic . . Number of Domain of health
Topic name Topic word )
number papers literacy
T10 Medical ‘care planning’, ‘advance care’, ‘palliative care’, ‘epilepsy’, 511 Health care
decision-making ‘end-of-life’, ‘bowel disease’, ‘inflammatory bowel’, ‘claim
treatment’, ‘treatment effect’, ‘directive’, ‘shared decision-making’,
‘patient preference’, ‘patient limited
T11  Oral health and ‘oral health’, ‘child oral’, ‘literacy oral’, ‘association oral’, ‘literacy 418 Health care
management  dentistry’, ‘dental care’, ‘early childhood’, ‘dental caries’, ‘childhood
caries, ‘oral hygiene’, ‘dental service’, ‘dentist’, ‘adult literacy’,
‘estimate’
T12 Infection ‘vaccination’, ‘covid-19 vaccine’, ‘vaccine hesitancy’, ‘influenza’, 432 Disease prevention
prevention ‘immunization’, ‘attitude practice’, ‘malaria’, ‘influenza vaccination’,
‘infodemic’, ‘misinformation’, ‘covid-19 outbreak’, ‘coronavirus’,
‘crisis’, ‘fear’, ‘infection’, ‘acceptance’
T13 Respiratory ‘asthma’, ‘copd’, ‘pulmonary disease’, ‘obstructive pulmonary’, 230 Health care
system diseases ‘inhaler’, ‘child asthma’, ‘asthma self-management’, ‘asthma
and management’, ‘adult asthma’, ‘pediatric asthma’, ‘asthma control’,
management literacy asthma’, ‘action plan’
T14 Pregnancy and  ‘pregnancy’, ‘maternal health’, ‘postpartum’, ‘reproductive health’, 476 Health promotion
reproductive  ‘antenatal’, fertility’, ‘sexual health’, ‘birth’, ‘contraception’,
health ‘breastfeeding’, ‘antenatal care’, literacy pregnant’, ‘young woman’
T15 Nutrition ‘food literacy’, ‘obesity’, ‘nutrition literacy’, ‘weight’, ‘physical 521 Health promotion
literacy’, ‘eating’, ‘body’, ‘beverage’, ‘childhood obesity’,
‘sugar-sweetened beverage’, ‘healthy eating’, ‘weight loss’, ‘diet,
‘obesity prevention’
T16 Health ‘library’, ‘organizational health’, ‘teach-back’, ‘information literacy’, 826 Health-related
information ‘literacy research’, ‘teach’, ‘consumer health’, ‘promoting health’, information
education ‘citizen’, literacy responsiveness’, literacy practice’, ‘literacy
curriculum’, ‘sustainable’
T17 Digital health  ‘online patient’, ‘readability online’, ‘online information’, ‘internet’, 528 Health-related
information ‘educational material’, ‘readability analysis’, ‘readability assessment’, information
‘understandability’, ‘online resource’, ‘quality readability’, ‘education
resource’, ‘suitability’, ‘available’, ‘assessment online’, ‘analysis
online’, ‘readability quality’
T18 Sexually ‘tuberculosis’, ‘people living’, ‘sexual’, ‘hiv/aids’, ‘sex men’, ‘hiv 234 Health care
transmitted care’, ‘antiretroviral therapy, ‘transgender’, ‘sexual health’,
diseases and  ‘infection’, ‘msm’, ‘hiv testing’, ‘treatment adherence’, ‘medication
management  adherence’, living hiv/aids’
T19 Renal diseases  ‘kidney disease’, ‘chronic kidney’, ‘dialysis’, ‘kidney transplantation’, 250 Health care
and ‘renal’, ‘hemodialysis’, ‘ckd’, ‘transplant recipient’, ‘end-stage’,
management  peritoneal’, ‘haemodialysis’, ‘donor’, ‘peritoneal dialysis
T20 Digital ‘internet’, ‘online health’, ‘portal’, ‘electronic health’, ‘e-health’, 952 Health-related
healthcare ‘apps, ‘usability’, ‘e-health literacy’, ‘usage’, ‘mhealth’, ‘mobile information
health’, ‘web’, ‘internet use’, ‘adoption’, ‘phone’, ‘informatics’,
‘search’
T21 Diabetes and  ‘diabetes mellitus’, ‘patient type’, ‘glycemic control’, ‘diabetes 637 Health care
management  self-management’, ‘literacy diabetes’, ‘glaucoma’, ‘diabetic patient’,
‘diabetes health’, ‘self-care behavior’, ‘diabetes management’,
‘glucose’, ‘diabetes knowledge’
T22 Environment  ‘environmental health’, ‘disaster’, ‘environmental exposure’, ‘air 116 Health promotion
and health pollution’, ‘water’, ‘health risk’, ‘citizen science’, ‘medium literacy’,

‘climate’, ‘contaminated’, literacy effort’, ‘reporting environmental
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