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ABSTRACT 
 

Data shows that half of adults with hypertension are unaware that they have the disease, and only 21% adults with 

hypertension make efforts to control their blood pressure, including awareness of the disease itself, its symptoms, 

the need for treatment/medication, and the negative effects of the disease. Self-awareness of hypertension is 

necessary as an effort to control hypertension in order to avoid complications. This study aims to identify the self-

awareness of adults with hypertension in the coastal area of Tarakan City. This study is a quantitative study with 

a cross-sectional design. The population in this study was all patients diagnosed with hypertension in Tarakan 

City. The sample size was 287 respondents, obtained using purposive sampling. Frequency descriptive analysis is 

used to analyze data. Based on the category of self-awareness of hypertension using BASIS, the majority of 

respondents had good awareness as shown in each category, namely 218 (76%) respondents in the category of 

awareness related to the disease, 248 (86.4%) respondents in the category of awareness related to symptom 

attributes, 270 (94.1%) respondents in the awareness category related to the need for treatment/medication, and 

170 (59.2%) respondents in the awareness category related to negative impacts, as well as 250 (87%) in the total 

average self-awareness of hypertension. Therefore, it can be concluded that adults with hypertension in the coastal 

area of Tarakan City are aware of their hypertension. It is hoped that efforts to control hypertension under the 

supervision of doctors and other health workers will be maintained by increasing screening coverage and public 

awareness of hypertension through promotive, preventive, curative, and rehabilitative efforts. 
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INTRODUCTION 

Hypertension is a major cause of premature death worldwide. It is estimated that 1.28 billion 

adults aged 30-79 years worldwide suffer from hypertension, with the majority (two-thirds) living in 

low- and middle-income countries (1). In 2021, hypertension was the primary cause or a contributing 

factor in 691,095 deaths in the United States (2).  

The World Health Organization (WHO) estimates that the current global prevalence of 

hypertension is 22% of the total world population (3). Hypertension is estimated to affect 33% of adults 

aged 30-79 years worldwide. The number of adults with hypertension has doubled from 650 million in 

1990 to 1.3 billion in 2019. Approximately 78% of adults with hypertension live in low- and middle-

income countries. The largest number of people with hypertension live in the most populous regions, 

namely the Western Pacific and Southeast Asia (1). The region with the highest prevalence of 

hypertension is Africa, at 27%, while Southeast Asia ranks third with a prevalence of 25% of the total 

population (4). 

The results of the 2023 Indonesian Health Survey show a national hypertension prevalence rate 

of 30.8%, while for North Kalimantan, it is 29.8%, ranking 12th nationally. The national prevalence of 

hypertension has decreased compared to the Rikesdas 2018 results, which reached 34.1% (5,6). 

Although it has decreased, the figure is still considered high. Based on hypertension patient healthcare 

data for the year 2024 in North Kalimantan Province, there are an estimated 75,399 hypertension patients 

aged ≥15 years. The city of Tarakan is the region with the highest number of patients (26,426 people), 

followed by Bulungan (19,264 people) and Nunukan (18,074 people) (7). 

Hypertension is the most common risk factor for stroke among Asians, and hypertension-related 

cardiovascular complications are higher in Asians compared to Westerners. Asia is a diverse region with 

differences in the prevalence, awareness, treatment, and control of hypertension. The prevalence of 

hypertension has increased markedly over the past two decades in Southeast Asian countries, and many 

factors contribute to the current burden of hypertension, including modernization, urbanization, lifestyle 

changes, and socioeconomic status (8). 

WHO estimates that 46% of adults with hypertension are unaware they have the disease, and only 

about 1 in 5 (21%) make efforts to control their blood pressure (1). It is estimated that only one-third of 

hypertension cases in Indonesia are diagnosed, with the remainder undiagnosed (9). This is because 

hypertension sufferers still lack awareness about controlling their blood pressure by regularly 

monitoring it. A 2018 study showed that the prevalence of hypertension in South Asia was 29.3%. 

However, only 46% were aware of their hypertension, while 43% were receiving treatment. 

Furthermore, only 23.9% of those affected were able to control their blood pressure through medication, 

lifestyle modifications, or both (8). Another study conducted in Indonesia showed that the majority 

(60.5%) of hypertension sufferers still fell into the "poor self-awareness" category in efforts to prevent 
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complications (10). Similar research showed that the level of self-awareness of hypertension sufferers 

in self-care management was mostly in the "sufficient" category, at 79.6% (11). 

Hypertension prevention and control aim to prevent and reduce the likelihood of illness, 

complications, and death. These steps can be grouped into pharmacological and non-pharmacological 

approaches. Promotional and preventive efforts are part of the non-pharmacological approach. These 

efforts are needed to increase public awareness and encourage early detection (9). Reducing the 

prevalence of hypertension by 33% between 2010 and 2030 is also one of the global targets for non-

communicable diseases (1). 

Tarakan City covers an area of 657.33 km2, with 250.80 km2 of land and 406.53 km2 of ocean 

(12). Six of Tarakan's twenty sub-districts are coastal areas, including Karang Anyar Beach, Selumit 

Beach, Lingkas Ujung, East Mamburungan, Amal Beach, and Juata Laut. Several studies conducted in 

coastal areas indicate a higher incidence of non-communicable diseases (NCDs). Sebuah studi yang 

dilakukan untuk melihat kondisi kesehatan masyarakat pesisir menunjukkan bahwa penyakit tidak 

menular yang paling banyak diderita oleh masyarakat adalah hipertensi (13). Based on the screening 

results from several health examination activities in coastal areas, a concerning trend has been observed, 

including an increase in systolic and diastolic blood pressure and an increase in cholesterol levels 

indicating a risk of cardiovascular disease, as well as an increase in blood sugar levels, indicating a risk 

of diabetes mellitus, with the highest number of cases in the age group of 41-60 years (14,15). One study 

recommended initiating a program to raise public awareness about the long-term complications of 

uncontrolled hypertension (16). Hypertension sufferers are expected to increase self-awareness to lower 

their blood pressure by adopting a healthier lifestyle (11). Increased levels of knowledge, self-awareness, 

and decreased blood pressure in hypertensive patients have been shown to occur after increased self-

awareness of their hypertension (17). Therefore, researchers are interested in conducting research on 

self-awareness among adults with hypertension in the coastal areas of Tarakan City. 

METHOD 

This research is a quantitative study with a descriptive approach and a cross-sectional design. 

Respondents in this study were adults with chronic hypertension who lived in the coastal area of Tarakan 

Island. Data from the Tarakan City Health Office during 2023 showed that the average number of 

hypertension patients on Tarakan Island who received health services was 1,020 people with a sample 

size of 287 people. The method used in selecting the sample is purposive sampling. This study was 

conducted at six Community Health Centers in Tarakan City: Juata, Karang Rejo, Sebengkok, Gunung 

Lingkas, Mamburungan, and Pantai Amal. The study period was May–August 2024. 

The instruments used to obtain data in this study were a questionnaire containing the respondents' 

demographic data and the Blood Pressure Awareness Scale and Insight Scale (BASIS) questionnaire 

developed by the University of Toronto (www.illnessawarenessscales.com). Gerretsen (2018) 

conducted a validity and reliability test of this instrument and published the results in an article titled 
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"BASIS: The blood pressure awareness and insight scale". The BASIS instrument showed good 

concurrent validity (r(98) = 0.65, P < 0.001) and discriminant validity, internal consistency (Cronbach's 

α = 0.75), and 1-month test-retest reliability (ICC = 0.77). BASIS is a comprehensive, easy-to-use 

instrument specifically designed to measure subjective awareness among people with hypertension. 

BASIS can be used in research studies and clinical practice to assess the impact of patients' awareness 

of hypertension on treatment adherence and clinical outcomes (18). Data processing and analysis were 

conducted using the Jamovi Program. The data were processed using Univariate Analysis, with 

frequency tests to examine the frequency distributions of each variable as percentages, means, or 

medians. This research has received ethical clearance No.085/KEPK-FIKES UBT/VIII/2024. 

RESULTS 

Respondent Characteristics  

Table 1. Frequency Distribution of Respondent Characteristics based on Demographic Data  

Characteristics Mean (SD) IK 95% 

Age 51.5 (6.78) 50.7-52.3 

 n % 

Gender 

Male 

Female 

 

94 

193 

 

32.8 

67.2 

Marital Status  

Single 

Married 

Divorced 

 

5 

257 

25 

 

1.7 

89.5 

8.7 

Education Level  

No Schooling  

Elementary School 

Junior High School 

Senior High School 

Higher Education / University 

 

30 

84 

55 

92 

26 

 

10.5 

29.3 

19.2 

32.1 

9.0 

Occupation  

Housewife 

Private Employee  

Retired 

Educator (Teacher, Lecturer, etc) 

Entrepreneur 

Farmer 

Fisherman 

Labouerer  

Others 

 

145 

24 

4 

12 

36 

9 

15 

10 

15 

 

50.5 

8.4 

1.4 

4.2 

12.5 

3.1 

5.2 

3.5 

5.2 

Income 

< Rp. 500.000 

Rp. 500.000-2.000.000 

Rp. 2.000.000-4.000.000 
>Rp. 4.000.000 

 

166 

55 

44 

22 

 

57.8 

19.2 

15.3 

7.7 

Residence 

Rural 

Suburban 

Urban 

 

40 

111 

136 

 

13.9 

38.7 

47.4 

Total 287 100 
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Based on table 1, the results show that the average age of respondents is 51.5 years, the majority 

are female 195 (67.2%); married status 257 (89.5%); last education is high school/vocational school 92 

(32.1%) and elementary school 84 (29.3%); work as housewives 145 (50.5%), entrepreneurs 36 (12.5%), 

and private employees 24 (8.4%); income < Rp. 500,000/month 166 (57.8%); domiciled in urban areas 

136 (47.4%). 

Health Status 

Table 2. Frequency Distribution of Health Status 

Health Status Mean (SD) IK 95% 

Blood Pressure  

Systolic 

Diastolic 

 

153 (21.3) 

90.3 (13.6) 

 

150-155 

88.7-91.9  
 n % 

Body Mass Index (WHO) 

Underweight 

Normal 

Overweight 

Obese 

 

10 

54 

50 

173 

 

3.5 

18.8 

17.4 

60.3 

Smoking History 

Yes 

No 

 

49 

238 

 

17.1 

82.9 

Alcohol Consumption 

Yes 

No 

 

13 

274 

 

4.5 

95.5 

Medication Source  

Hospital/Clinic/Doctor's Practice  

Outside healthcare services  

Combination of both 

 

215 

5 

67 

 

74.9 

1.7 

23.3 

Comorbidities  

None 

Diabetes Mellitus 

Coronary Heart Disease  

Stroke 

Others 

 

165 

60 

10 

9 

43 

 

57.5 

20.9 

3.5 

3.1 

15.0 

Total 287 100 

 

Based on table 2, the results show that the majority of respondents were obese, 173 (60.3%), had 

no history of smoking 238 (82.9%), had no history of consuming alcoholic beverages 274 (95.5%), 

obtained hypertension medication at health services 215 (74.9%), and did not have comorbidities 165 

(57.5%), However, it can be seen that the most common comorbidity was Diabetes Mellitus. 

Self-Awareness 

Table 3 shows that 250 respondents (87%) have good awareness of their blood pressure. Based 

on the self-awareness category according to BASIS, good awareness is also shown in each category, 

namely 218 (76%) respondents in the disease awareness category, 248 (86.4%) respondents in the 

symptom attribute awareness category, 270 (94.1%) respondents in the awareness of the need for 

care/treatment category, and 170 (59.2%) respondents in the awareness of negative impacts category. 
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Table 3. Frequency Distribution of Self-Awareness based on BASIS 

Awareness Category n % 

Disease Awareness  

Good  

Poor 

 

218 

69 

 

76 

24 

Symptom Attribute Awareness  

Good  

Poor 

 

248 

39 

 

86.4 

13.6 

Need for Treatment Awareness  

Good  

Poor  

 

270 

17 

 

94.1 

5.9 

Negative Impact Awareness  

Good  

Poor  

 

170 

117 

 

59.2 

40.0 

Total Self-Awareness (BASIS) 

Good  

Poor  

 

250 

37 

 

87.1 

12.9 

Total 287 100 

 

DISCUSSION 

The results of the study showed that the majority (87%) of adults with hypertension had good 

self-awareness regarding their hypertension. Based on the self-awareness categories according to 

BASIS, the majority of adults with hypertension had good self-awareness, with percentages of 76% for 

disease awareness, 86.4% for symptoms awareness, 94.1% for the need for treatment/medication, and 

59.2% for the negative impacts of the disease. 

This finding aligns with a study showing that the majority of hypertension sufferers have good 

self-awareness, at 66.0% (19). Another study showed that 58.9% were aware of their hypertension 

diagnosis, and the majority of those who were aware received medical treatment (20). A relatively high 

level of awareness was also reported in other studies, showing an awareness level of 54.4% (21), and 

the majority of hypertensive patients were aware of the standard blood pressure values (22). A 

qualitative study reported that hypertensive patients stated that higher self-awareness helped them 

engage in positive health behaviors (e.g., healthier dietary choices) (23). 

Good hypertension self-awareness in this study is influenced by several factors, namely 

demographic characteristics and health status. Based on demographic characteristics, the majority of 

hypertensive patients are female, work as housewives, have a secondary education level, and live in 

urban areas. Meanwhile, based on health status, the majority of hypertensive patients are obese, consume 

medication prescribed by a doctor, and the most common comorbid condition is Diabetes Mellitus. This 

aligns with several previous studies. 

A study reported that there are significant differences between jobs in both blood pressure 

measurements and hypertension awareness (24). Another study linked fair or poor health status with 

increased hypertension awareness (21). Higher hypertension awareness was found among the elderly, 

those with higher education, and those who are overweight (25). A history of hypertension diagnosis, 
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regular medication use, and unemployment are significant predisposing factors for the level of 

awareness and understanding of blood pressure among adults (26). Older age, female gender, and a 

history of diabetes mellitus are positively associated with higher awareness (27). 

Although hypertension awareness is generally good, there are still 24% of people with 

hypertension who have low awareness. A study shows that hypertensive patients have low self-

awareness (28). Another study indicates that there is a low level of self-awareness regarding 

hypertension among adults (25). If the self-awareness of patients leads to low self-awareness regarding 

the treatment of hypertension, it will affect their adherence to the ongoing treatment and result in the 

emergence of several disease complications, one of which is stroke (28). 

Self-awareness of hypertension is defined as someone being told by a medical professional that 

they have high blood pressure and reporting having previously been diagnosed with hypertension by a 

doctor (28,25). Several factors influencing hypertension awareness include age, gender, BMI, 

behavioral/habitual factors, psychosocial factors, and utilization of health facilities (27,28). Other 

factors that can influence awareness of hypertension include education level, domicile or place of 

residence, as well as behavioral and biological factors (25). Efforts to increase self-awareness can be 

used as one of the beneficial approaches to controlling blood pressure (29). 

CONCLUSIONS AND RECOMMENDATIONS  

The majority of adults with hypertension are aware of their hypertension, the symptoms it causes, 

the need for treatment, and the negative impacts of the disease. However, less than half of adults with 

hypertension remain unaware of their hypertension. Therefore, interventions are needed to increase 

screening coverage, plans to raise public awareness about hypertension, and enhanced hypertension 

control efforts under the supervision of physicians and other healthcare professionals through promotive, 

preventive, curative, and rehabilitative efforts. Self-awareness of hypertension is closely related to 

various factors. Therefore, further research is needed to analyze factors related to self-awareness  

ACKNOWLEDGEMENT 

The author would like to thank the University of Borneo Tarakan for funding this research through 

the 2024 Lecturer Competency Research Scheme. 

REFERENCES 
 

1. WHO. World Health Organization. [Online].; 2023. Available from: https://www.who.int/news-

room/fact-sheets/detail/hypertension. 

2. CDC. Central for Disease Control and Prevention. [Online].; 2023. Available from: 

https://www.cdc.gov/bloodpressure/facts.htm. 

3. WHO. Global Report On Hypertension: The Race Against A Silent Killer. Geneva:; 2023. 

https://www.who.int/news-room/fact-sheets/detail/hypertension
https://www.who.int/news-room/fact-sheets/detail/hypertension
https://www.cdc.gov/bloodpressure/facts.htm


 

 

 Publisher: Faculty of Public Health, Universitas Muslim Indonesia 355 

 

 Window of Health : Jurnal Kesehatan, Vol. 9 No. 3 (July, 2026) : 348-356                             E-ISSN 2614-5375 

4. WHO. Worl Health Organization. [Online].; 2019 [cited 2022 Februari 25. Available from: 

https://www.who.int/health-topics/hypertension. 

5. Kemenkes RI. Laporan Nasional RISKESDAS 2018. Jakarta:; 2019. 

6. Kemenkes RI. Survei Kesehatan Indonesia (SKI) 2023 Dalam Angka: Data Akurat Kebijakan 

Tepat Jakarta: BKPK Kemenkes RI; 2023. 

7. Dinkes Prov. Kalimantan Utara. Profil Kesehatan 2025 Tanjung Selor: Dinkes Prov. Kalimantan 

Utara; 2025. 

8. Ralapanawa U. RAG-SACA-2: Epidemiology Of Hypertension In South Asia. Journal of 

Hypertension. 2023 January; 41(Suppl 1): e169. DOI:  10.1097/01.hjh.0000914376.72916.7e 
 

9. Kemenkes RI. InfoDATIN: Hipertensi Si Pembunuh Senyap. Jakarta:; 2019. 

10. Agustina EN, Dewi HK, Muslim IA, Giri I. Hubungan Self Awareness Dengan Perilaku 

Pencegahan Komplikasi Stroke Pada Penderita Hipertensi. Jurnal Ilmiah Wijaya. 2023;: 55-62. 

DOI: https://doi.org/10.46508/jiw.v15i2 

11. Kurniawati RD, Yudanari YG, Susilo E. Repository Universitas Ngudi Waluyo. [Online].; 2020. 

Available from: https://repository2.unw.ac.id/1121/1/S1_010116A067_Artikel%20-

%20Ratih%20dwi%20kurnia.pdf. 

12. BPS Kota Tarakan. KOTA TARAKAN DALAM ANGKA 2023. Tarakan:; 2023. 

13. Husen AH, Rahman I. Surveilans Kesehatan Masyarakat Pesisir Pulau Maitara (Studi Di Kecmatan 

Tidore Utara Kota Tidore Kepulauan). JURNAL ILMIAH OBSGIN. 2023 Desember; 15(4): 757-

764. DOI: https://doi.org/10.36089/job.v15i4.1710  

14. Kusadhiani I, Rahawarin H, Maelissa MM. Edukasi dan Pemeriksaan Penyakit Tidak Menular di 

Daerah Pesisir Pantai Desa Saleman. KALESANG: Jurnal Pengabdian Kepada Masyarakat. 2024 

Apr; 1(1): 15-21. DOI: https://doi.org/10.30598/kalesang.2024.1.1.15-21 

15. Rosyanti L, Hadi I, A, Taamu , Imanuddin. Skrining Penyakit Tidak Menular (PTM) untuk 

Meningkatkan Kesehatan Komunitas Nelayan Pesisir. GEMAKES: Jurnal Pengabdian Kepada 

Masyarakat. 2024 Juny; 4(2): 260-266. DOI: https://doi.org/10.36082/gemakes.v4i2.1567 

16. Bilal M, Haseeb A, Lashkerwala SS, Zahid I, Siddiq K, Saad M, et al. Knowledge, Awareness and 

Self-Care Practices of Hypertension among Cardiac Hypertensive Patients. Global Journal of 

Health Science. 2016;: 9-19. doi: 10.5539/gjhs.v8n2p9 

17. Ramadan RMES, Hussein ESEs. Self-Awareness as A Tool for Reduction of Blood Pressure for 

Patients with Hypertension. IOSR Journal of Nursing and Health Science. 2019;: 13-22. 

DOI: 10.9790/1959-0801061322 

18. Gerretsen P, Kim J, Shah P, Quilty L, Balakumar T, Caravaggio F, et al. BASIS: The blood pressure 

awareness and insight scale. Journal of Clinical Hypertention. 2018;: 748-756. 

DOI: 10.1111/jch.13248 

19. Sa’pang FAER, Ganut F, Hattu S, Sheryn. Hubungan Self Awareness dan Cek Rutin Tekanan 

Darah Penderita. Jurnal Keperawatan Florence Nightingale. 2023;: 3-19 

DOI: https://doi.org/10.52774/jkfn.v6i1.111 
 

https://www.who.int/health-topics/hypertension
https://doi.org/10.1097/01.hjh.0000914376.72916.7e
https://doi.org/10.46508/jiw.v15i2
https://repository2.unw.ac.id/1121/1/S1_010116A067_Artikel%20-%20Ratih%20dwi%20kurnia.pdf
https://repository2.unw.ac.id/1121/1/S1_010116A067_Artikel%20-%20Ratih%20dwi%20kurnia.pdf
https://doi.org/10.36089/job.v15i4.1710
https://doi.org/10.30598/kalesang.2024.1.1.15-21
https://doi.org/10.36082/gemakes.v4i2.1567
https://doi.org/10.5539/gjhs.v8n2p9
https://doi.org/10.9790/1959-0801061322
https://doi.org/10.1111/jch.13248
https://doi.org/10.52774/jkfn.v6i1.111


 

 

 Publisher: Faculty of Public Health, Universitas Muslim Indonesia 356 

 

 Window of Health : Jurnal Kesehatan, Vol. 9 No. 3 (July, 2026) : 348-356                             E-ISSN 2614-5375 

20. Lamelas P, Diaz R, Orlandini A, Avezum A, Oliveira G, Mattos A, et al. Prevalence, awareness, 

treatment and control of hypertension in rural and urban communities in Latin American countries. 

Journal of Hypertension. 2019;: 1813-1821. DOI: 10.1097/HJH.0000000000002108 

21. Cao Y, Sathish T, Haregu T, Wen Y, Mello GTd, Kapoor N, et al. Factors Associated With 

Hypertension Awareness, Treatment, and Control Among Adults in Kerala, India. Front. Public 

Health. 2021 November; 9(753070). DOI: 10.3389/fpubh.2021.753070 

22. Alshammari SA, Alajmi AN, Albarrak RA, Alaqil AB, Alsaeed GK. Quality of Life and Awareness 

of Hypertension Among Hypertensive Patients in Saudi Arabia. Cureus. 2021;: 1-10. 

DOI: 10.7759/cureus.14879  
 

23. Nardi WR, Harrison A, Saadeh FB, Webb J, Wentz AE, Loucks EB. Mindfulness and 

cardiovascular health:Qualitative findings on mechanisms from the mindfulness-based blood 

pressure reduction (MB-BP) study. PLoS ONE. 2020 September; 15(9): 1-16. 

DOI: 10.1371/journal.pone.0239533  
 

24. McAlvin KR. Evaluating Blood Pressure and Hypertension Awareness in Municipal Workers in 

the Southeast US. Thesis. Statesboro: Georgia Southern University, Health Sciences and 

Kinesiology; 2023. Report No.: 1408976621. 

25. Cissé K, Kouanda S, Wallant YC, Kirakoya-Samadoulougou F. Awareness, Treatment, and Control 

of Hypertension among the Adult Population in Burkina Faso: Evidence from a Nationwide 

Population-Based Survey. International Journal of Hypertension. 2021;: 1-9. 

DOI: 10.1155/2021/5547661  
 

26. Terzi H, SultanAyaz-Alkaya , Yeşilyurt E. Healthy Life Awareness, Blood Pressure Awareness 

and Insight Among Adult Individuals: A Population-Based Cross-Sectional Study. Public Health 

Nursing. 2025 Jan-Feb; 42(1): 87-94. DOI: 10.1111/phn.13465 

27. Mirzaei M, Mirzaei M, Bagheri B, Dehghani A. Awareness, treatment, and control of hypertension 

and related factors in adult Iranian population. BMC Public Health. 2020;: 1-10 

DOI: 10.1186/s12889-020-08831-1. 

28. Sathish YC, Haregu T, Wen Y, Mello GTd, Kapoor N, Oldenburg B. Factors Associated With 

Hypertension Awareness, Treatment, and Control Among Adults in Kerala, India. Front Public 

Health. 2021. DOI: 10.3389/fpubh.2021.753070  
 

29. Loucks EB, Olivier ZS, Saadeh FB, Scarpaci MM, Nardi WR, Proulx JA, et al. Effect of Adapted 

Mindfulness Training in Participants With Elevated Office Blood Pressure: The MB- BP Study: A 

Randomized Clinical Trial. Journal of the American Heart Association. 2023 Mei; 12(11): 

e028712. DOI: https://doi.org/10.1161/JAHA.122.028712 

 

 

 

https://doi.org/10.1097/hjh.0000000000002108
https://doi.org/10.3389/fpubh.2021.753070
https://doi.org/10.7759/cureus.14879
https://doi.org/10.1371/journal.pone.0239533
https://doi.org/10.1155/2021/5547661
https://doi.org/10.1111/phn.13465
https://doi.org/10.1186/s12889-020-08831-1
https://doi.org/10.3389/fpubh.2021.753070
https://doi.org/10.1161/JAHA.122.028712

