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Abstract 

Background: Health literacy has been concerned a key factor for determining the use of health information and 
promoting health. The study aimed to explore adolescent health literacy, health‑promoting lifestyle profile, and health 
status and related factors.

Methods: A cross‑sectional study design was used; 918 first year junior college students were recruited in Taiwan. 
The measurements were the Chinese Health Literacy Survey Questionnaire (HLS‑C‑Q), the Chinese Health‑Promoting 
Lifestyle Profile (HPLP‑S), and the Health Status Questionnaire.

Results: The mean score for health literacy was 36.15 (±6.21), with 30.17% of the participants having insufficient or 
problematic health literacy. Further, 19.9% of participants were obese and 11.2% experienced emotional instability. 
Health literacy and health‑promoting lifestyle profile showed significant positive and negative correlations with per‑
ceived health status and depression, respectively (p < 0.05). An exercise frequency of ≥3 times/week was a predictor 
of health literacy, health‑promoting lifestyle profile, and emotional stability.

Conclusions: Adolescent health literacy, health‑promoting lifestyle profile, and health status require careful consid‑
eration. In adolescents, developing regular exercise may increase health literacy, thereby developing healthy lifestyle 
profiles and ameliorating obesity and depression‑related issues.
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Background
The concept of health literacy was first proposed by 
Simonds (1974) in Health Education as Social Policy, 
which emphasized the importance of health literacy 
on national health and the provision of the most basic 
health literacy education for students in schools [1]. 
Further, Baker (2006) proposed that health literacy is 
an important predictor of health status and outcomes 
[2]. Health literacy has been considered a key factor for 

determining the effective use of health information and 
making choices for promoting health [3]. Individuals 
with low health literacy have a limited understanding 
of health information and low health self-management 
ability, which increases hospitalization and medical 
expenses and causes high mortality [4]. Good health-
promoting behavior and lifestyle habits are developed 
during adolescence, a vital developmental stage, which 
involves physical, psychological, and social changes that 
will affect the adolescents’ quality of life in adulthood 
[5]. Early health literacy can aid in individuals gaining 
an understanding of health information and promoting 
interaction with the healthcare system, thereby provid-
ing positive health outcomes in the future [6]. Therefore, 
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understanding the health literacy of adolescents is crucial 
for personal health. The health behavior of an adolescent 
plays an important role in developing a healthy lifestyle, 
which may affect his/her lifelong health. However, sev-
eral studies of health literacy have focused on elucidat-
ing the effects of poor health literacy on adult health 
and few studies have involved adolescents [4, 7, 8]. A 
study of adolescents using an online survey in Germany 
found 8.4% of participants had difficulty understanding 
the health information and 22.7% of adolescent had a 
low level of health knowledge [8]. However, in a systemic 
review of 17 studies on adolescent health literacy, the def-
initions of health literacy were inconsistent across studies 
because different conceptual frameworks and assessment 
tools were used [9]. Adolescence is the good opportunity 
period for learning and improving health literacy during 
development. Thus, an understanding of factors related 
to adolescents’ health literacy, health-promoting lifestyle 
profile, and health status is essential for promoting ado-
lescent health.

Health literacy
The World Health Organization (WHO) has proposed 
that health literacy represents the cognitive and social 
skills that determine the motivation and ability of indi-
viduals to access, understand, and use information for 
promoting and maintaining good health [10]. Sørensen 
et  al. (2012) proposed a comprehensive definition of 
health literacy as entailing individuals’ knowledge, moti-
vation, and competences to access, understand, appraise, 
and apply health information for making decisions in 
everyday life concerning healthcare, disease prevention, 
and health promotion for better quality of life [3]. Health 
literacy further affects healthcare and medical expenses, 
health behavior, and care effectiveness in individuals as 
well as public participation and empowerment and is 
associated with the issues of fairness and sustainability 
[11].

In 2011–2012, the European Consortium Health Lit-
eracy Project employed the European Health Literacy 
Survey Questionnaire (HLS-EU-Q) to conduct a large-
scale health literacy survey in eight European countries. 
The survey results reported that 12% of participants had 
insufficient health literacy and 47% had limited (insuf-
ficient or problematic) health literacy [12]. Duong et  al. 
(2017) conducted a health literacy survey with 10,024 
general public participants and found that the mean 
health literacy of the people in each country was: Indo-
nesia 31.4; Kazakhstan 31.6; Malaysia 32.9; Myanmar 
31.3; Taiwan 34.4; and Vietnam 29.6, show that, with 
the exception of Taiwan, most people in these countries 
lacked health literacy based on a problematic health lit-
eracy score of ≤ 34 [13]. Hence, health literacy was found 

to be typically insufficient in the general public in differ-
ent countries. However, there is a lack of research data on 
health literacy in adolescents.

Studies found that age, gender, education level, fam-
ily income, and occupation were the demographic vari-
ables correlated with adults’ health literacy [12, 14]. Loer 
et al. (2020) also found that age, gender, education, social 
support and self-efficacy were associated with adoles-
cents’ health literacy [8]. In addition, health literacy is 
associated with smoking, alcohol consumption, exercise, 
and health behavior in the adult population [10, 12, 13]. 
Studies found that higher health literacy is associated 
with higher ability to pay for medication, higher self-
perceived social status, and higher community involve-
ment in adults [12–16]. Lee, Lee, and Moon (2016) found 
that health literacy can directly affect self-care activities 
in diabetics [17]. People with low health literacy have 
poorer health and lack self-related health knowledge and 
self-care ability.

Health‑promoting lifestyle profile
The WHO organized the first international conference 
on health promotion in 1986 [18]. In the resulting Ottawa 
Charter, a definition was proposed for health promotion: 
“Health promotion is the process of enabling people to 
increase control over their health and its determinants 
and thereby improve their health”. Walker, Sechrist, and 
Pender (1987) defined health-promoting lifestyle profile 
as a multi-dimensional pattern of self-initiated actions 
and perceptions that serve to maintain or enhance the 
level of wellness, self-actualization, and fulfillment of 
the individual [19]. These dimensions include self-actu-
alization, health responsibility, nutrition, interpersonal 
support, stress management, and exercise, which is a 
framework used in several subsequent studies [20].

Factors related to health-promoting lifestyle pro-
file include gender and age [20]. Married individu-
als have higher health-promoting lifestyle profile than 
single individuals. With age, the health responsibility 
score increases, whereas the stress management score 
decreases [21]. The health-promoting lifestyle profile of 
university students significantly differs according to their 
academic major, education level, age, and financial status, 
and this profile has an important correlation with health 
status [22]. An individual’s lifestyle profile is developed 
during whole lifespan. Thus, effective health promotion 
and disease prevention strategies are crucial for develop-
ment during adolescence.

Adolescent health
The lifestyle profile of adolescents is inevitably affected 
by emerging technology and obsession with electronic 
equipment has become threat to their health and growth. 
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An unhealthy lifestyle characterized by the lack of physi-
cal exercise is widespread in adolescents. Bhatti et  al. 
(2020) surveyed adolescents aged 16–18 years and found 
that 15% of adolescents smoked, 21% were overweight or 
obese, 80% did not achieve the daily required intake of 
vegetables and fruits, and 90% did not take enough daily 
exercise in the UK [23]. Moreover, 55% of adolescents do 
not have sufficient daily sleep or experience insomnia, 
52% do not have an exercise habit, and 3% experience 
anxiety or depression in Taiwan [24]. Nevertheless, sur-
veys have shown that the amount of physical activity is 
less in adolescents and most adolescents’ age of 15 years 
did not follow the WHO recommendations of ≥60 min of 
moderate-to-vigorous activity daily [25].

Adolescence is a period of intense changes during life 
expansion, with drastic changes in both physiological and 
psychological growth, which affects an individual’s life-
style profile and health behavior, thereby affecting health 
in adulthood [26]. Therefore, elucidating health literacy 
of adolescents is crucial for both a healthy lifestyle pro-
file and health. The aim of this study was to explore ado-
lescent health literacy, health-promoting lifestyle profile, 
health status and related factors. Specifically, the research 
question guiding the study was: ‘What are the demo-
graphic factors related to health literacy, health-promot-
ing lifestyle profile, and health status in adolescents in 
Taiwan?’

Methods
Participants and setting
A cross-sectional study design was employed. Partici-
pants, who were freshmen in junior college in Septem-
ber 2019 in central Taiwan, were recruited by purposive 
sampling. Participants’ inclusion criteria were first year 
junior college students. The sample size was estimated 
by using multiple regression. G-power calculations, type 
I error was set as α = 0.05, power was 0.95, the number 
of independent variables was 10, effect size was 0.03 
(small), and estimated sample size was 823. Consider-
ing attrition, a 20% excess of participants was added and 
a total of 988 questionnaires were distributed; 968 were 
returned (97.98%) and 50 invalid questionnaires were 
excluded. The completion rate was 92.9% with 918 valid 
questionnaires remained. This high response rate could 
be because the survey was distributed to freshmen at the 
enrollment stage of school.

Study instruments
The questionnaire comprised four parts: demographic 
data; health literacy; health promotion lifestyle profile; 
and health status. General information included aca-
demic major, gender, age, place of residence, ethnicity, 

family income, medical history, smoking history, alcohol 
consumption history, and exercise history.

Health literacy scale
The HLS-EU-Q developed by Sørensen et al. (2012) was 
used to evaluate the ability to obtain, understand, ana-
lyze, and apply information related to practice health 
related issues [3]. The instrument was translated and had 
valuable validity and reliability [13]. The questionnaire 
comprised 47 questions, and 4-point Likert scale was 
constructed, with 4 indicating easy and 1 indicating diffi-
cult. A total score of 0–25, ≧26–33, ≧34–42, and ≧43–50 
points represented insufficient, problematic, sufficient, 
and excellent health literacy, respectively. Duong et  al. 
(2017) conducted a survey in six Asian countries and 
demonstrated that the HLS-EU-Q47 has good construct 
validity, high internal consistency (Cronbach’s alpha 
> 0.90), with good convergent validity and absence of ceil-
ing and floor effects [13].

Health‑promoting lifestyle profile scale
This scale measures the six dimensions of health-promot-
ing lifestyle profile, self-actualization, health responsibil-
ity, nutrition, interpersonal support, stress management, 
and exercise, which proposed by Walker, Sechrist, and 
Pender (1987) [19]. The Chinese simplified health-pro-
moting lifestyle profile scale (HPLP-S) was used in this 
study [27]. There were four questions for each dimen-
sion, resulting in 24 questions. A four-point Likert scale-
was used, with 4 being “always” to 1 being “never”. The 
internal consistency of e HPLP-S was Cronbach’s α 0.69 
to 0.73 for the subscales and 0.90 for the entire scale; the 
convergent validity of subscales was good [27].

Health status measurement
This scale contained physical data, self-reported health 
status and psychological health scale, which represented 
the health status of students. The self-reported health 
status represents the perceived health status and the 
score ranged from excellent (5) to extremely poor (1). The 
physical data included body mass index (BMI) and body 
fat percentage. The BMI was calculated using the formula 
of weight divided by  height2, and body fat was measured 
using a body fat meter. Tung’s Depression Inventory 
for college students was used to measure psychological 
health. Items related to depression syndrome and sign 
such as: ‘I feel sad’; ‘No one cares about me’; ‘My chest 
is tight and stuffy’ were included. This scale contained 
32 questions and scores range “never or extremely rare – 
less than one day” (0), to “often or always – five to seven 
days” (3) weekly. A total score of ≤28, 29–35, 36–51, 
and ≥ 52 represent stable emotions, floating emotions, 
heavy mood, and depressive emotions, respectively. 
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These concepts are dichotomized into two dimensions, 
stable emotions (≤ 28) and unstable emotions (≥ 29). 
The internal consistency reliability of the scale was 0.95 
and test-retest reliability was 0.84 [28].

Statistical analyses
After questionnaires were collected, compiled, and 
decoded, SPSS Windows 25 was used for statistical anal-
yses. A significance level of α = .05 was used. The fre-
quency, percentage, mean, and standard deviation were 
used to present descriptive statistics for demographics, 
health literacy, health-promoting lifestyle profile, and 
health status data. Pearson’s correlation was used to test 
the correlation between variables. An independent t-test 
was used to compare the means of two groups while 
one-way ANOVA was used for multiple group compari-
sons. Multiple linear regression was used to test factors 
benefiting the outcome measurements and logistical 
regression was use for those outcomes where data were 
categorical.

Results
Participants’ characteristics
Most participants were majoring in nursing (48.91%, 
n = 49) and most were female 79.08% (n = 726). The 
mean age was 15.49 ± 0.52 years, range 15–17 years. 
Most students (56.64%, n = 520) lived in a dormitory. 
Most participants’ families were of a moderate financial 
status (70.48%, n = 647). Furthermore, 2.72% (n = 25) of 
participants experienced chronic disease, 1.96% (n = 18) 
were smokers, and only 19.28% (n = 177) exercised twice 
a week (Table 1).

Health literacy
The mean score of health literacy of 918 participants was 
36.15 (±6.21), of which 2.07% (n = 19), 28.11% (n = 258), 
50.76% (n = 466), and 19.06% (n = 175) had insufficient, 
problematic, sufficient, and excellent health literacy, 
respectively. Therefore, participants with insufficient and 
problematic health literacy accounted for approximately 
30% of participants (Table 1). The mean score for under-
standing health information was the highest, whereas 
that for appraising health information was the lowest 
(Table 2).

Health‑promoting lifestyle profile (HPLP)
The mean score for health-promoting lifestyle profile 
was 60.76 (±11.88), which was considered moderate. A 
standard deviation above and below the mean score was 
used as cutoff points [25]. Accordingly, 7.41% (n = 68), 
84.97% (n = 780), and 7.63% (n = 70) of participants were 
in the high, moderate, and low health-promoting lifestyle 
profile groups, respectively. Among the six dimensions of 

HPLP, the interpersonal support was the highest, whereas 
that for health responsibility was the lowest (Table 3).

Health status
Regarding self-reported health status, 9.37% (n = 86) 
and 5.77% (n = 53) of participants reported excellent and 
extremely poor health status, respectively. Approximately 
20% of participants perceived poor and extremely poor 
health. The results of physiological health showed obesity 
in 19.93% (n = 183) by body mass index. Further, 29.30% 
(n = 269) and 8.93% (n = 82) of female and male partici-
pants, respectively, were obese as measured by body fat. 
Regarding psychological health, the results of Tung’s 
Depression Inventory showed that a minority of partici-
pants (11.22%, n = 103) experienced unstable emotions 
(Table 1).

Correlation analysis
Health literacy only showed significant differences by fre-
quency of exercise (p < 0.05) (S1); the higher the health 
literacy score, the higher the weekly frequency of exer-
cise. Health-promoting lifestyle profile showed signifi-
cant differences by gender, family financial status, and 
frequency of exercise (p < 0.05) (S2). The perceived health 
status and physical data did not show any statistically 
significant with participants’ characteristics. Only emo-
tional status significant differences by place of residence 
and frequency of exercise (p < 0.05) by depression scale 
(S3). Health literacy and health-promoting lifestyle pro-
file showed significant positive and negative correlation 
with perceived health status and depression, respectively 
(p < 0.05).

Regression analysis
The regression analysis was designed to investigate which 
demographic factors related to the adolescents who par-
ticipated in the study influenced health literacy, health-
promoting lifestyle profile, and health status. All of 
discussion were based on descriptive data and final mul-
tivariate findings.

Health literacy
Health literacy only showed significant differences by 
weekly frequency of exercise.

Health‑promoting lifestyle profile
The exercise frequency of ≥3 times weekly was a pre-
dictor of health literacy by linear regression analysis 
(p < 0.005). Variables predicted to affect health-promot-
ing lifestyle profile included coming from a middle class 
family (p < 0.05) and exercise 1–2 times weekly (p < 0.001) 
and ≥ 3 times weekly (p < 0.0001) (Table 4).
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Table 1 Demographic characteristics (n = 918)

BMI body mass index
b1  BMI underweight (female:< 16.7)(male:< 16.9)

normal (female:16.7≦BMI < 22.7)(male:16.9≦BMI < 22.9)

overweight (female:22.7≦BMI < 25.2)(male:22.9≦BMI < 25.2)

obese (female:≥25.2)(male:≥25.2)
b2  Body fat Low (female:< 17%)(male:< 14%)

Normal (female:17%≦ Body fat < 24%)(male:14%≦ Body fat < 20%)

High (female:24%≦ Body fat < 30%)(male:20%≦ Body fat < 25%)

Obesity (female:≥30%)(male:≥25%)
b3 Health Literacy total score of 0–25: Insufficient, ≧26–33: problematic, ≧34–42: sufficient, ≧43–50: excellent

Variable N (%) Variable N (%)

Gender BMI (kg/cm2)b1

 Female 726(79.08) Underweight

 Male 192(20.92) Female 58 (6.32)

Age (Mean ± SD) 15.49(±0.52) Male 12 (1.31)

Place of residence 520 (56.64) Normal

 Dormitory or rented accommodation Female 451 (49.13)

 Home 398 (43.36) Male 100 (10.89)

Ethnicity Overweight

 Hokkien 645(70.26) Female 92 (10.02)

 Hakka 204(22.22) Male 22 (2.39)

 Province 31(3.38) Obese

 Aboriginal 38(4.14) Female 125 (13.62)

Family income Male 58 (6.32)

 Above Well off (Rich Well off ) 217 (23.64) Body fat (%)b2

 Fair 647 (70.48) Low

 Poor 54 (5.88) female 38 (4.14)

Medical history male 13 (1.42)

 No 893(97.28) Normal

 Yes 25(2.72) female 202 (22.00)

Smoking history male 40 (4.36)

 No 900(98.04) High

 Yes 18(1.96) female 217 (23.64)

Alcohol consumption history male 57 (6.21)

 No 899(97.93) Obesity

 Yes 19(2.07) Female 269 (29.30)

Exercise history Male 82 (8.93)

 No 329 (35.84) Depression Inventory
 Yes 589 (64.16) stable emotions (≤28 points) 815 (88.78)

Exercise Frequency (per week) unstable emotions (≥29 points) 103 (11.22)

 0 329 (35.84) Health status
 1 ~ 2 times 412 (44.88) Very good 86 (9.37)

 ≥3 times 177 (19.28) Good 213 (23.20)

Health Literacyb3 Fair 442 (48.15)

 Insufficient 19 (2.07) Poor 124 (13.51)

 problematic 258 (28.11) Very poor 53 (5.77)

 sufficient 466 (50.76)

 excellent 175 (36.15)
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Table 2 Health Literacy Scale

Questions Very difficult Fairly difficult Fairly
easy

Very
easy

Mean(±SD) Sequence

n (%)

Access information 3.18(±0.39)

1. find information about symptoms of illnesses that concern you? 1(0.11) 54(5.88) 628(68.41) 235(25.6) 3.19(±0.53) 25

2. find information on treatments of illnesses that concern you? 0(0) 82(8.93) 637(69.39) 199(21.68) 3.13(±0.54) 32

3. find out what to do in case of a medical emergency? 3(0.33) 166(18.08) 588(64.05) 161(17.54) 2.99(±0.61) 41

4. find out where to get professional help when you are ill? 0(0) 42(4.58) 501(54.58) 375(40.85) 3.36(±0.57) 5

17. find information about how to manage unhealthy behaviour 
such as smoking, low physical activity and drinking too much?

3(0.33) 41(4.47) 493(53.7) 381(41.5) 3.36(±0.58) 4

18. find information on how to manage mental health problems 
like stress or depression?

7(0.76) 99(10.78) 551(60.02) 261(28.43) 3.16(±0.63) 29

19. find information about vaccinations and health screenings 
that you should have?

2(0.22) 89(9.69) 580(63.18) 247(26.91) 3.17(±0.59) 27

20. find information on how to prevent or manage conditions like 
being overweight, high blood pressure or high cholesterol?

2(0.22) 76(8.28) 566(61.66) 274(29.85) 3.21(±0.59) 17

32. find information on healthy activities such as exercise, healthy 
food and nutrition?

3(0.33) 41(4.47) 568(61.87) 306(33.33) 3.28(±0.56) 10

33. find out about activities that are good for your mental well‑
being?

4(0.44) 71(7.73) 560(61) 283(30.83) 3.22(±0.6) 15

34. find information on how your neighborhood could be more 
health‑friendly?

5(0.54) 65(7.08) 570(62.09) 278(30.28) 3.22(±0.59) 16

35. find out about political changes that may affect health? 17(1.85) 203(22.11) 511(55.66) 187(20.37) 2.95(±0.7) 45

36. find out about efforts to promote your health at work? 1(0.11) 99(10.78) 587(63.94) 231(25.16) 3.14(±0.59) 30

Understand information 3.19(±0.4)

5. understand what your doctor says to you? 2(0.22) 67(7.3) 602(65.58) 247(26.91) 3.19(±0.56) 24

6. understand the leaflets that come with your medicine? 5(0.54) 122(13.29) 557(60.68) 234(25.49) 3.11(±0.63) 34

7. understand what to do in a medical emergency? 7(0.76) 205(22.33) 562(61.22) 144(15.69) 2.92(±0.64) 47

8. understand your doctor’s or pharmacist’s instruction on how to 
take a prescribed medicine?

3(0.33) 60(6.54) 574(62.53) 281(30.61) 3.23(±0.57) 12

21. understand health warnings about behaviour such as smok‑
ing, low physical activity and drinking too much?

0(0) 31(3.38) 492(53.59) 395(43.03) 3.4(±0.55) 2

22. understand why you need vaccinations? 6(0.65) 78(8.5) 538(58.61) 296(32.24) 3.22(±0.62) 14

23. understand why you need health screenings? 1(0.11) 33(3.59) 514(55.99) 370(40.31) 3.36(±0.56) 6

37. understand advice on health from family members or friends? 1(0.11) 47(5.12) 609(66.34) 261(28.43) 3.23(±0.54) 13

38. understand information on food packaging? 5(0.54) 132(14.38) 582(63.4) 199(21.68) 3.06(±0.62) 36

39. understand information in the media on how to get healthier? 4(0.44) 89(9.69) 602(65.58) 223(24.29) 3.14(±0.58) 31

40. understand information on how to keep your mind healthy? 6(0.65) 77(8.39) 568(61.87) 267(29.08) 3.19(±0.6) 23

Appraise information 3.14(±0.41)

9. judge how information from your doctor applies to you? 1(0.11) 42(4.58) 506(55.12) 369(40.2) 3.35(±0.57) 7

10. judge the advantages and disadvantages of different treat‑
ment options?

6(0.65) 170(18.52) 562(61.22) 180(19.61) 3(±0.64) 39

11. judge when you may need to get a second opinion from 
another doctor?

5(0.54) 120(13.07) 609(66.34) 184(20.04) 3.06(±0.59) 37

12. judge if the information about illness in the media is reliable? 8(0.87) 173(18.85) 571(62.2) 166(18.08) 2.97(±0.64) 43

24. judge how reliable health warnings are, such as smoking, low 
physical activity and drinking too much?

0(0) 23(2.51) 482(52.51) 413(44.99) 3.42(±0.54) 1

25. judge when you need to go to a doctor for a check‑up? 12(1.31) 187(20.37) 546(59.48) 173(18.85) 2.96(±0.67) 44

26. judge which vaccinations you may need? 17(1.85) 205(22.33) 522(56.86) 174(18.95) 2.93(±0.69) 46

27. judge which health screenings you should have? 13(1.42) 113(12.31) 553(60.24) 239(26.03) 3.11(±0.65) 33

28. judge if the information on health risks in the media is reliable? 5(0.54) 87(9.48) 565(61.55) 261(28.43) 3.18(±0.61) 26

41. judge where your life affects your health and wellbeing? 2(0.22) 67(7.3) 590(64.27) 259(28.21) 3.2(±0.57) 20

42. judge how your housing conditions help you to stay healthy? 2(0.22) 78(8.5) 576(62.75) 262(28.54) 3.2(±0.58) 19

43. judge which everyday behaviour is related to your health? 1(0.11) 48(5.23) 568(61.87) 301(32.79) 3.27(±0.56) 11
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Health status
The participants who lived at home were 1.8 times more 
likely to experience emotional stability compared with 
those who live in dormitory or rented accommodation 
by logistic regression analysis (p < 0.05). Participants tak-
ing exercise 1–2 times/week were 1.7 times more likely 
to experience emotional stability than those who did not 
exercise (p < 0.05); furthermore, participants with exer-
cise ≥3 times/week were 2.1 times more likely to experi-
ence emotional stability than those who did not exercise 
(p < 0.05; Table 5).

Discussion
The participants were from a junior college in central Tai-
wan, of which 80% were females and most participants 
were from the nursing department. These participants 
were freshmen aged 15–17 years, 80% were from central 
Taiwan. Approximately half (56.6%) of these students 
lived in a dormitory and most were living outside of their 
homes for the first time. Only 20% of participants exer-
cised ≥3 times per week. The WHO (2010) recommends 
that children and adolescents aged 15–17 years should do 
moderate-to-vigorous exercise for at least 60 min daily. 
An exercise duration of > 60 min can provide additional 
health benefits. However, only 13.6% of students in Tai-
wan exercise for at least 60 min daily per week [29]. A 
global survey found that less than 20% of adolescents 
aged 13–15 years having moderate-to-vigorous exercise 
60 min daily and do not exercise increases with age [30]. 

Adolescents who regularly participate in physical activi-
ties are likely to accept health behaviors and have better 
academic performance in school [29]. Cultivating the 
habit of physical activity seems an essential step of physi-
cal, psychological, cognitive, and social health benefits 
for adolescents. Therefore, it is crucial to strengthen the 
amount of physical activities in adolescents because this 
can develop better health behavior at a younger age.

Health literacy
To our knowledge, this is the first study to explore ado-
lescent health literacy and related factors in Taiwan. The 
results showed that approximately 30% of participants 
had insufficient or problematic health literacy. This find-
ings is consist with results of other studies, approximately 
40% of university students have insufficient or problem-
atic health literacy in Taiwan [31]; 47% of participants 
had insufficient or problematic health literacy in Euro-
pean [12]. Loer et al., (2020) also found that 22.7% of ado-
lescents in Germany had a low level of health knowledge 
[9]. Therefore, it can be deduced that there exists insuf-
ficient or problematic health literacy in different coun-
tries or age groups. However, the question was raised 
that HLS-EU-Q was developed for adults, and some 
items would be difficult for adolescents because of lack 
of experience in their lives [32]. Domanska et al., (2018) 
suggested either modifying the tool or seeking parents’ 
assistance for improving the validity of the measurement 
[32].

Table 2 (continued)

Questions Very difficult Fairly difficult Fairly
easy

Very
easy

Mean(±SD) Sequence

n (%)

Apply information 3.17(±0.4)

13. use information the doctor gives you to make decisions about 
your illness?

3(0.33) 51(5.56) 534(58.17) 330(35.95) 3.3(±0.58) 9

14. follow the instructions on medication? 1(0.11) 44(4.79) 475(51.74) 398(43.36) 3.38(±0.58) 3

15. call an ambulance in an emergency? 3(0.33) 66(7.19) 490(53.38) 359(39.11) 3.31(±0.62) 8

16. follow instructions from your doctor or pharmacist? 8(0.87) 112(12.2) 525(57.19) 273(29.74) 3.16(±0.66) 28

29. decide if you should have a flu vaccination? 8(0.87) 92(10.02) 523(56.97) 295(32.14) 3.2(±0.64) 18

30. decide how you can protect yourself from illness based on 
advice from family and friends?

5(0.54) 54(5.88) 610(66.45) 249(27.12) 3.2(±0.56) 21

31. decide how you can protect yourself from illness based on 
information in the media?

14(1.53) 148(16.12) 586(63.83) 170(18.52) 2.99(±0.64) 40

44. make decisions to improve your health? 6(0.65) 84(9.15) 555(60.46) 273(29.74) 3.19(±0.62) 22

45. join a sports club or exercise class if you want to? 17(1.85) 139(15.14) 532(57.95) 230(25.05) 3.06(±0.69) 35

46. influence your living conditions that affect your health and 
wellbeing?

14(1.53) 145(15.8) 552(60.13) 207(22.55) 3.04(±0.67) 38

47. take part in activities that improve health and well‑being in 
your community?

18(1.96) 172(18.74) 544(59.26) 184(20.04) 2.97(±0.68) 42

Total score 36.15 (±6.21)
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In this study, health information appraisal was the 
lowest aspect of health literacy. But Fleary et  al., (2018) 
found inconsistent relationship between media health lit-
eracy and health information-seeking behaviors among 
adolescents based on the different health literacy instru-
ment used [8]. Nutbeam (2000) mentioned that is critical 
and analytical health literacy is a higher level cognitive 
and social skills that applied in the critical analysis of 
information for better elucidation of events in life [33]. 
Most health information is transmitted by the Internet. 
If adolescents lack the ability to appraise and judge health 
information, this could affect health behavior and health 
[34]. Schools could adapt the concept of organizational 

Table 3 Health‑promoting lifestyle profile scale

Items Never Sometimes Often Always Mean(±SD) Sequence
n (%)

Exercise 2.28(±0.57)

1. Perform stretching exercises at least 3 times per week. 89(9.69) 571(62.2) 182(19.83) 76(8.28) 2.27(±0.75) 18

6. Participate in supervised exercise programs or activities. 109(11.87) 433(47.17) 255(27.78) 121(13.18) 2.42(±0.86) 16

10. Check my pulse rate when exercising. 403(43.9) 352(38.34) 116(12.64) 47(5.12) 1.79(±0.85) 24

16. Engaga in recreational physical activities. 47(5.12) 410(44.66) 297(32.35) 164(17.86) 2.63(±0.83) 12

Nutrition 2.5(±0.54)

2. Choose foods without preservatives or other additives. 108(11.76) 585(63.73) 188(20.48) 37(4.03) 2.17(±0.68) 21

3. Eat 3 regular meals a day. 40(4.36) 296(32.24) 334(36.38) 248(27.02) 2.86(±0.87) 6

8. Include roughage/fiber (whole grains, raw fruits, raw vegetables) in 
my diet

24(2.61) 388(42.27) 396(43.14) 110(11.98) 2.64(±0.72) 10

14. Plan or select meals to include the “basic six” food groups each day 82(8.93) 523(56.97) 242(26.36) 71(7.73) 2.33(±0.74) 17

Self‑actualization 2.81(±0.68)

4. Work toward long‑term goals in my life 30(3.27) 265(28.87) 397(43.25) 226(24.62) 2.89(±0.81) 5

5. Look forward to the future 37(4.03) 305(33.22) 387(42.16) 189(20.59) 2.79(±0.81) 7

13. Find each day interesting and challenging 65(7.08) 372(40.52) 317(34.53) 164(17.86) 2.63(±0.86) 11

24. Believe that my life has purpose 33(3.59) 271(29.52) 351(38.24) 263(28.65) 2.92(±0.85) 4

Interpersonal Support 2.87(±0.64)

7. Maintain meaningful and fulfilling interpersonal relationships) 18(1.96) 228(24.84) 411(44.77) 261(28.43) 3(±0.78) 1

11. Spend time with close friends 43(4.68) 215(23.42) 405(44.12) 255(27.78) 2.95(±0.84) 2

17. Touch and am touched by people I care about 20(2.18) 262(28.54) 400(43.57) 236(25.71) 2.93(±0.79) 3

23. Find it easy to express concern, love and warmth to others. 92(10.02) 332(36.17) 335(36.49) 159(17.32) 2.61(±0.89) 13

Health Responsibility 2.11(±0.68)

9. Discuss my health care concerns with qualified professionals 194(21.13) 472(51.42) 183(19.93) 69(7.52) 2.14(±0.83) 22

12. Have my blood pressure checked and know what it is 323(35.19) 416(45.32) 130(14.16) 49(5.34) 1.9(±0.83) 23

20. Seek information from health professionals about how to take good 
care of myself

208(22.66) 425(46.3) 207(22.55) 78(8.5) 2.17(±0.87) 20

21. Observe my body at least monthly for physical changes/danger 
sings

181(19.72) 424(46.19) 231(25.16) 82(8.93) 2.23(±0.87) 19

Stress Management 2.62(±0.63)

15. Consciously relax muscles before sleep 101(11) 427(46.51) 252(27.45) 138(15.03) 2.47(±0.88) 15

18. Concentrate on pleasant thoughts at bedtime 59(6.43) 350(38.13) 327(35.62) 182(19.83) 2.69(±0.86) 9

19. Find constructive ways to express my feelings 56(6.1) 386(42.05) 356(38.78) 120(13.07) 2.59(±0.79) 14

22. Use specific methods to control my stress 35(3.81) 327(35.62) 394(42.92) 162(17.65) 2.74(±0.79) 8

Total score 60.76(±11.88)

Table 4 Factors of health‑promoting lifestyle profile

β SE T P‑value R2

Gender [reference = female (n = 726)] 0.076

 male (n = 192) 1.158 0.960 1.21 0.2283

Family income [reference = fair (n = 647)]
 Above Well off (n = 217) 2.212 0.900 2.46 0.0141
 Poor (n = 54) −0.671 1.626 −0.41 0.6801

Exercise Frequency [reference = 0 (n = 329)]
 1 ~ 2 times (n = 412) 3.676 0.849 4.33 < 0.0001
 ≥3 times (n = 177) 8.313 1.097 7.58 < 0.0001
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health literacy to embed health literacy in the curriculum 
and make it easier for adolescents [35]. Thus, educating 
adolescents to recognize and detect health information 
needs to be addressed [9].

One of the lowest scores was for participants knowing 
which vaccinations they may need. Studies have shown 
that university students have negative attitudes towards 
and insufficient knowledge about vaccination [36, 37]. 
Since infectious/epidemic diseases have rapidly become 
common diseases in the twenty-first century, vaccines 
should not be overlooked. Adolescents are a vulner-
able population considering that they are undergoing 
a difficult transition period in life [38]. It is essential to 
strengthen awareness of emerging epidemic diseases, 
such as coronavirus 2019, influenza, and acquired immu-
nodeficiency syndrome, to protect the health of 
adolescents.

Health‑promoting lifestyle profile
The mean score for interpersonal support was the high-
est score in the health-promoting lifestyle profile. This 
result was consistent with results of other studies where 
interpersonal support scores were the highest [39, 40]. 
This factor could affects teenagers’ motivation for activ-
ity participation, which switches from parents and teach-
ers to peers [41]. Thus, the influence of peers on health 
behavior in adolescents is considerably greater than from 
parents, teachers, or healthcare professionals [41]. Peer 
influence would be a key to improve the health-promot-
ing lifestyle profile of adolescents.

Health responsibility had the lowest score in the health-
promoting lifestyle profile, which echos the studies of 
Musavian (2014) in Iran and Tang et al. (2015) in Taiwan 
[20, 40]. Our study showed that the lowest scores were 
“measurement of own blood pressure and knowing one’s 
blood pressure” and “discussing personal health matters 
with professional medical staff” in the health responsibil-
ity dimension. This may be attributed to the younger age 
of adolescents, most of whom had never experienced a 
disease, and to the fact that only 19.28% of participants 
had self-perceived poor health but did not require special 
attention on health [40].

Health status
We found that 19.93% of participants were obese. That 
12.6% of participants who were obese was found in the 
2017 health behavior survey by the Health Promotion 
Administration of the Ministry of Health and Welfare in 
Taiwan. The National Health and Nutrition Examination 
Survey in the United States showed that 20.6% of adoles-
cents (aged 12–19 years) are obese and obesity rate has 
been steadily increasing during the 2015–2016 period 
[42]. Obesity is a global health issue, with the WHO list-
ing obesity as one of the most important public health 
issues in the twenty-first century [43]. Simmonds (2016) 
found that the possibility of obese adolescents becoming 
obese adults is five times higher that of non-obese ado-
lescents [44]. Obesity during adolescence will increase 
cardiovascular disease and diabetes risk in adulthood as 
well as cancer risk [45]. Therefore, adolescent obesity is 
an issue that should not be overlooked.

We found that 11.2% of adolescents experienced unsta-
ble emotions and depression. Studies have reported 
that anxiety and depression are common in adolescents 
and naturally occurs during adolescence [46]. Even at 
18 years of age, more than 20% of adolescents may expe-
rience depressive episodes or anxiety [46]. Our study 
found that participants with high depression scores have 
lower health literacy and health-promoting lifestyle pro-
file scores. The results are consistent with other studies 
where those with poorer lifestyle profile or low health lit-
eracy had higher rate of depression in junior high school 
[47]. Psychological health is highly related with health lit-
eracy in adolescents.

We found that adolescents who lived at home experi-
enced emotional stability, whereas those who lived in 
dormitory or rented accommodation had poor emotional 
stability. Another study has reported that adolescents 
who lived outside of home often experienced stress and 
were unable to cope with stress [47]. The learning envi-
ronment in the accommodation is vital to build interper-
sonal relationships, life values, and future life career. We 
recommend that school might need to pay more atten-
tion to students living outside of home to avoid malad-
justment which may affect future health.

Table 5 Factors of emotional stability

OR odds ratio, CI confidence interval

β SE Wald χ2 P‑value Odds Ratio (95% CI)

Place of residence [reference = stayed in the school hostel or rented accommodation (n = 520)]
 Stayed at home(n = 398) 0.593 0.224 6.981 0.0082 1.809 (1.165–2.807)
Exercise Frequency [reference = 0 (n = 329)]
 1 ~ 2 times (n = 412) 0.539 0.228 5.594 0.018 1.714 (1.097–2.679)
 ≥3 times (n = 177) 0.736 0.318 5.348 0.0207 2.087 (1.119–3.892)
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This study revealed that exercise significantly statisti-
cally differed with health literacy, health-promoting life-
style profile, and depression. Participants who exercise 
more than three times per week have better health lit-
eracy and health-promoting lifestyle profile and greater 
emotional stability. This result echoes the findings that 
patients with poor health literacy exercised less and have 
poor health [15]. Others have suggested that regular exer-
cise helps to decrease depressive tendencies in univer-
sity students [48]. Cultivating interest in exercising and 
developing good exercise habits in adolescents is crucial 
for improving health literacy and health-promoting life-
style profile and maintaining emotional stability. Physi-
cal education classes in tertiary educational institutions 
is the final opportunity for developing a regular exercise 
habit in their school life [49]. Identifying exercises that 
students prefer and mastering exercise techniques can 
assist in cultivating lifelong exercise habits [49]. We sug-
gest that appropriate planning of physical education is 
significant for developing exercise habits and interest in 
adolescents.

Limitations
First, the convenience sample was drawn from one school 
in the central district of Taiwan. Thus, the findings may 
not be generalized to all the adolescents in Taiwan. Sec-
ond, the use of self-reported data may lead a reporting 
bias related to social desirability. Third, the HLS-EU-Q 
validity might be limited in an adolescent population and 
may need to be modified for better understanding ado-
lescent health literacy. Furthermore, these data are cross 
sectional, longitudinal studies are needed to understand 
the modifiable factors as physical activity as potential tar-
get for better healthy lifestyle and health.

Conclusions
We found that approximately 30% of adolescents have 
insufficient or problematic health literacy and have poor 
health information analysis and appraisal ability. We sug-
gest that understanding and detecting health informa-
tion needs to be taught. Health providers need pay more 
attention on adolescents’ knowledge about vaccination 
for better preventive health. Their health lifestyle profile 
was moderate and health responsibility was scored low-
est. Adolescents should strengthen their ability to ana-
lyze and judge health information during their education 
and improve their health responsibilities. Health educa-
tion should focus on using peer influence to improve the 
health-promoting lifestyle profile of adolescents.

Regarding health status, 19.93% of participants were 
obese and 11.2% of participants experienced poor emo-
tional stability. A higher frequency of exercise corre-
sponds to greater health literacy, better healthy lifestyle 

profile, and better psychological health status. There-
fore, provision of suitable physical education training 
can allow adolescents to develop an exercise habit a cru-
cial method for improving health literacy, developing a 
healthy lifestyle profile, and improving health.

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12889‑ 021‑ 12239‑w.

Additional file 1: Supplement Table 1. Correlation between participants’ 
characteristics and health literacy.

Additional file 2: Supplement Table 2. Correlation between participants’ 
characteristics and health promoting lifestyle profile (n = 918).

Additional file 3: Supplement Table 3. Correlation between Participants’ 
characteristics and depression scale.

Acknowledgments
We acknowledge the participants who completed the questionnaire and 
made this study possible. We also sincerely thank the China Medical University 
Hospital and Ministry of Science and Technology, Taiwan, for financially sup‑
porting this research.

Authors’ contributions
FCK, LCH, MLC and CJC contributed to design of the study. CCC and HYL col‑
lected research data. FCK, LCH, and CJC led on statistical analysis of the data 
and interpretation. FCK wrote the manuscript and LCH revised for important 
intellectual contents. All authors approved the final manuscript.

Funding
The China Medical University (CMU108‑MF‑123), Taiwan Ministry of Science 
and Technology (MOST 109–2410‑H‑039‑008‑SSS), and Tungs’ Taichung Metro‑
Harbor Hospital (JCMNM108–003) in Taiwan.

Availability of data and materials
The datasets generated and/or analysed during the current study are not 
publicly available because of licensed but are available from the correspond‑
ing author on reasonable request.
The data were used under license for this study and so are not publicly 
available.

Declarations

Ethics approval and consent to participate
This study was approved by the Institutional Review Board of the China Medi‑
cal University Hospital (CRREC‑107‑081) in Taiwan. This study complied with 
the principles of ethics, fairness, and justice. The aim of study and study proce‑
dure were clearly explained to participants before the study was conducted. 
The individual and parental informed consent forms were both signed before 
the study was conducted. All methods were carried out in accordance with 
relevant guidelines and regulations.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no completing interests.

Author details
1 Nursing Department, Jenteh Junior College of Medicine, Nursing and Man‑
agement, Miaoli County, Taiwan. 2 Department of Public Health, China Medical 
University, Taichung, Taiwan. 3 Department of Nursing, Tungs’ Taichung 
MetroHarbor Hospital, Taichung, Taiwan. 4 School of Nursing, China Medical 
University; Adjunct Supervisor, Department of Nursing, China Medical Univer‑
sity Children Hospital, Taichung, Taiwan. 

https://doi.org/10.1186/s12889-021-12239-w
https://doi.org/10.1186/s12889-021-12239-w


Page 11 of 12Chu‑Ko et al. BMC Public Health         (2021) 21:2196  

Received: 17 March 2021   Accepted: 2 November 2021

References
 1. Simonds SK. Health education as social policy. Health Educ Monogr. 

1974;2(suppl 1):1–25. https:// doi. org/ 10. 1177/ 10901 98174 0020S 102.
 2. Baker DW. The meaning and the measure of health literacy. J Gen Intern 

Med. 2006;21(8):878–83. https:// doi. org/ 10. 1111/j. 1525‑ 1497. 2006. 
00540.x.

 3. Sørensen K, Van den Broucke S, Pelikan JM, et al. Measuring health 
literacy in populations: illuminating the design and development process 
of the European health literacy survey questionnaire (HLS‑EU‑Q). BMC 
Public Health. 2012;13:948. https:// doi. org/ 10. 1186/ 1471‑ 2458‑ 13‑ 948.

 4. Wu JR, DeWalt AD, Holmes GM, et al. (2013) low literacy is associated 
with increased risk of hospitalization and death among individuals with 
heart failure. Gen Intern Med. 2013;28:1174–80. https:// doi. org/ 10. 1007/ 
s11606‑ 013‑ 2394‑4.

 5. Ye SH, Yang Y, Gao YH, et al. Status and determinants of health literacy 
among adolescents in Guangdong China. Asian Pac J Cancer P. 
2014;15:8735–40. https:// doi. org/ 10. 7314/ APJCP. 2014. 15. 20. 8735.

 6. Manganello JA. Health literacy and adolescents: a framework and agenda 
for future research. Health Educ Res. 2008;23(5):840–7. https:// doi. org/ 10. 
1093/ her/ cym069.

 7. Park A, Eckert TL, Zaso MJ, et al. Associations between health literacy 
and health behaviors among urban high school students. J Sch Health. 
2017;87(12):885–93. https:// doi. org/ 10. 1111/ josh. 12567.

 8. Fleary SA, Patrece J, Pappagianopoulos J. Adolescent health literacy and 
health behaviors: a systematic review. J Adolesc. 2018;62:116–27. https:// 
doi. org/ 10. 1016/j. adole scence. 2017. 11. 010.

 9. Loer AM, Domanska OM, Srock C, Jordan S. Subjective generic health 
literacy and its associated factors among adolescents: results of a 
population‑based online survey in Germany. Int. J Environ Res Public 
Health. 2020;17(22):8682. https:// doi. org/ 10. 3390/ ijerp h1722 8682.

 10. Nutbeam D. Health promotion glossary. Health Promot Int. 
1998;13:349–64.

 11. Lin CW, Ho CJ, Huang RY, Wan WD. Health literacy: conceptual develop‑
ment and practical application. Taiwan J Fam Med. 2016;26(2):65–76. 
https:// doi. org/ 10. 3966/ 16823 28120 16062 602001.

 12. Sørensen K, Pelikan JM, Röthlin F, et al. Health literacy in Europe: com‑
parative results of the European health literacy survey (HLS‑EU). Eur J Pub 
Health. 2015;25(6):1053–8. https:// doi. org/ 10. 1093/ eurpub/ ckv043.

 13. Duong TV, Aringazina A, Baisunov G, et al. Measuring health literacy in 
Asia: validation of the HLS‑EU‑Q47 survey tool in six Asian countries. J 
Epodemiol. 2017;27(2):80–6. https:// doi. org/ 10. 1016/j. je. 2016. 09. 005.

 14. Reisi M, Javadzade SH, Heydarabadi AB, et al. The relationship between 
functional health literacy and health promoting behaviors among older 
adults. J Edu Health Promot. 2014;3:119–23. https:// doi. org/ 10. 4103/ 
2277‑ 9531. 145925.

 15. Jayasinghe U, Harris MF, Parke SM, et al. The impact of health literacy 
and life style risk factors on health‑related quality of life of Australian 
patients. Health Qual Life Out. 2016;14:1–13. https:// doi. org/ 10. 1186/ 
s12955‑ 016‑ 0471‑1.

 16. Chahardah‑Cherik S, Gheibizadeh M, Jahani S, Cheraghian B. The 
relationship between health literacy and health promoting behaviors in 
patients with type 2 diabetes. Int J Community Based Nurs Midwifery. 
2018;6(1):65–75.

 17. Lee EH, Lee YW, Moon SH. A structural equation model linking health 
literacy to self‑efficacy, self‑care activities, and health‑related quality of 
life in patients with type 2 diabetes. Asian Nurs Res. 2016;10:82–7. https:// 
doi. org/ 10. 1016/j. anr. 2016. 01. 005.

 18. WHO. The Ottawa charter for health promotion. Geneva: WHO; 1986. 
http:// www. who. int/ healt hprom otion/ confe rences/ 1gchp/ bangk ok_ 
chart er/ en/

 19. Walker SN, Schrist KR, Pender NJ. The health‑promoting lifestyle 
profile: development and psychometric characteristics. Nur Res. 
1987;36(2):76–81.

 20. Musavian AS, Pasha A, Rahebi SM, Roushan ZA, Ghanbari A. Health 
promoting behaviors among adolescents: a cross‑sectional study. Nurs 

Midwifery Stud. 2014;3(1):1–7. https:// doi. org/ 10. 29539/ CNABH. 201212. 
0031.

 21. Meimanat H, Tahereh A, Mohammad HT, Ali EV, Hossein R. Health‑
promoting behaviors and their association with certain demographic 
characteristics of nursing students of Tehran city in 2013. Glob J Health 
Sci. 2015;7(2):264–72.

 22. Lolokote MS, Hidru TH, Li X. Do socio‑cultural factors influence college 
students’ self‑rated health status and health‑promoting lifestyles? A 
cross‑sectional multicenter study in Dalian, China. BMC Public Health. 
2017;17(1):478. https:// doi. org/ 10. 1186/ s12889‑ 017‑ 4411‑8.

 23. Bhatti SN, Watkin E, Butterfill J, Li JM. Recognition of 16‑18‑year‑old 
adolescents for guiding physical activity interventions: a cross‑sectional 
study. Int J Environ Res Public Health. 2020;17(14):5002. https:// doi. org/ 
10. 3390/ ijerp h1714 5002.

 24. Hong CY. Physical activity of teenagers in Taiwan. J Taiwan Educ Rev. 
2019;8(7):117–21 http:// www. ater. org. tw/ journ al/ artic le/8‑ 7/ free/ 16. pdf.

 25. Rhodes RE, Janssen I, Bredin SS, et al. Physical activity: health impact, 
prevalence, correlates and interventions. Psychol Health. 2017;32:942–75.

 26. Hayes G, Dowd KP, MacDonncha C, Donnelly AE. Tracking of physical 
activity and sedentary behavior from adolescence to young adulthood: a 
systematic literature review. J Adolesc Health. 2019;65(4):446–54. https:// 
doi. org/ 10. 1016/j. jadoh ealth. 2019. 03. 013.

 27. Wei MH, Lu CM. Development of the short‑form Chinese health promot‑
ing lifestyle profile. J Health Educ. 2005;24:25–46.

 28. Lin CH, Chen YF, Yeh YH, et al. The development and psychometric study 
of Tung’s depression inventory for college students. Psychol Testing. 
2008;55(3):509–33. https:// doi. org/ 10. 7108/ PT. 200812. 0004.

 29. The World Health Organization. Global recommendations on physical 
activity for health. Switzerland: WHO Press; 2010. ISBN 97892 4 559 997 5

 30. Hallal PC, Andersen LB, Bull FC, et al. Global physical activity levels: sur‑
veillance progress, pitfalls, and prospects. Lancet. 2012;380(9838):247–57. 
https:// doi. org/ 10. 1016/ S0140‑ 6736(12) 60646‑1.

 31. Lee FLF. A comparative study of health literacy among university students 
in Taiwan – a pilot study of adopting European health literacy survey. 
(Master’s thesis): Taipei Medical University; 2013. p. 1–138. https:// doi. org/ 
10. 6831/ TMU. 2013. 00034.

 32. Domanska OM, Firnges C, Bollweg TM, Soresen K, Holmberg C, Jordan S. 
Do adolescents understand the items of European heath literacy survey 
questionnaire (HLS‑EU‑Q47)‑German version? Findings from cognitive 
interviews of the project “ measurement of health among adolescents” 
(MOHLAA) in Germany. Arch Public Health. 2018;76:46. https:// doi. org/ 10. 
1186/ s13690‑ 018‑ 0276‑2.

 33. Nutbeam D. Health literacy as a public health goal: a challenge for con‑
temporary health education and communication strategies into the 21st 
century. Health Promot Int. 2000;15:259–67.

 34. Hsu WC, Chen SF, Ho CJ. Experience of using web health information 
among college students: an analysis from the health literacy perspective. 
Int J Health Promot Edu. 2011;35:1–22. https:// doi. org/ 10. 7022/ JHPHE. 
201106. 0001.

 35. Brega AG, Hamer MK, Albright K, Brach C, Saliba D, Abbey D, et al. Organi‑
zational health literacy: quality improvement measures with expert 
consensus. Health Lit Res Pract. 2019;3(2):e127–46. https:// doi. org/ 10. 
3928/ 24748 307‑ 20190 503‑ 01.

 36. Zarobkiewicz MK, Zimecka A, Zuzak T, et al. Vaccination among Polish 
university students. Knowledge, beliefs and anti‑vaccination attitudes. 
Hum Vaccin Immunother. 2017;13(11):2654–8. https:// doi. org/ 10. 1080/ 
21645 515. 2017. 13659 94.

 37. Dybsand LL, Hall KJ, Ulven JC, Carson PJ. Improving provider confidence 
in addressing the vaccine‑hesitant parent: a pilot project of 2 contrasting 
communication strategies. Clin pediatr. 2020;59(1):87–91. https:// doi. org/ 
10. 1177/ 00099 22819 884572.

 38. Guessoum SB, Lachal J, Radjack R, et al. Adolescent psychiatric disor‑
ders during the COVID‑19 pandemic and lockdown. Psychiatry Res. 
2020;291:113264. https:// doi. org/ 10. 1016/j. psych res. 2020. 113264.

 39. Mehri A, Solhi M, Garmaroudi G, et al. Health promoting lifestyle and its 
determinants Among University students in Sabzevar, Iran. Int J Prev Med. 
2016;7:65. https:// doi. org/ 10. 4103/ 2008‑ 7802. 180411.

 40. Tang FC, Su WL, Huang SL. The level of health‑promoting lifestyle and 
related factors among undergraduate students in Central Taiwan. J Ergo‑
nomic Study. 2015;17(1):27–38. https:// doi. org/ 10. 6273/ JES. 2015. 17(01). 
03.

https://doi.org/10.1177/10901981740020S102
https://doi.org/10.1111/j.1525-1497.2006.00540.x
https://doi.org/10.1111/j.1525-1497.2006.00540.x
https://doi.org/10.1186/1471-2458-13-948
https://doi.org/10.1007/s11606-013-2394-4
https://doi.org/10.1007/s11606-013-2394-4
https://doi.org/10.7314/APJCP.2014.15.20.8735
https://doi.org/10.1093/her/cym069
https://doi.org/10.1093/her/cym069
https://doi.org/10.1111/josh.12567
https://doi.org/10.1016/j.adolescence.2017.11.010
https://doi.org/10.1016/j.adolescence.2017.11.010
https://doi.org/10.3390/ijerph17228682
https://doi.org/10.3966/168232812016062602001
https://doi.org/10.1093/eurpub/ckv043
https://doi.org/10.1016/j.je.2016.09.005
https://doi.org/10.4103/2277-9531.145925
https://doi.org/10.4103/2277-9531.145925
https://doi.org/10.1186/s12955-016-0471-1
https://doi.org/10.1186/s12955-016-0471-1
https://doi.org/10.1016/j.anr.2016.01.005
https://doi.org/10.1016/j.anr.2016.01.005
http://www.who.int/healthpromotion/conferences/1gchp/bangkok_charter/en/
http://www.who.int/healthpromotion/conferences/1gchp/bangkok_charter/en/
https://doi.org/10.29539/CNABH.201212.0031
https://doi.org/10.29539/CNABH.201212.0031
https://doi.org/10.1186/s12889-017-4411-8
https://doi.org/10.3390/ijerph17145002
https://doi.org/10.3390/ijerph17145002
http://www.ater.org.tw/journal/article/8-7/free/16.pdf
https://doi.org/10.1016/j.jadohealth.2019.03.013
https://doi.org/10.1016/j.jadohealth.2019.03.013
https://doi.org/10.7108/PT.200812.0004
https://doi.org/10.1016/S0140-6736(12)60646-1
https://doi.org/10.6831/TMU.2013.00034
https://doi.org/10.6831/TMU.2013.00034
https://doi.org/10.1186/s13690-018-0276-2
https://doi.org/10.1186/s13690-018-0276-2
https://doi.org/10.7022/JHPHE.201106.0001
https://doi.org/10.7022/JHPHE.201106.0001
https://doi.org/10.3928/24748307-20190503-01
https://doi.org/10.3928/24748307-20190503-01
https://doi.org/10.1080/21645515.2017.1365994
https://doi.org/10.1080/21645515.2017.1365994
https://doi.org/10.1177/0009922819884572
https://doi.org/10.1177/0009922819884572
https://doi.org/10.1016/j.psychres.2020.113264
https://doi.org/10.4103/2008-7802.180411
https://doi.org/10.6273/JES.2015.17(01).03
https://doi.org/10.6273/JES.2015.17(01).03


Page 12 of 12Chu‑Ko et al. BMC Public Health         (2021) 21:2196 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 41. Foley BC, Shrewsbury VA, Hardy LL, et al. Evaluation of a peer education 
program on student leaders’ energy balance‑related behaviors. BMC 
Public Health. 2017;17(1):695. https:// doi. org/ 10. 1186/ s12889‑ 017‑ 4707‑8.

 42. Sanyaolu A, Okorie C, Qi X, Locke J, Rehman S. Childhood and adolescent 
obesity in the United States: a public health concern. Global Pediatric 
Health. 2019;6:1–11. https:// doi. org/ 10. 1177/ 23337 94X19 891305.

 43. Tai Q, Tang KC, Yang F. Recent progress of inorganic perovskite solar cells. 
R Soc Chem. 2019;12:2375–405. https:// doi. org/ 10. 1039/ c9ee0 1479a.

 44. Simmonds M, Llewellyn A, Owen CG, Woolacott N. Predicting adult 
obesity from childhood obesity: a systematic review and meta‑analysis. 
World Obesity. 2016;17:95–107. https:// doi. org/ 10. 1111/ obr. 12334.

 45. Weihrauch C, Opp C. Ecologically relevant phosphorus pools in soils and 
their dynamics: the story so far. Geoderma. 2018;325:183–94. https:// doi. 
org/ 10. 1016/j. geode rma. 2018. 02. 047.

 46. Aliza WS, Yael P, Alison LC, et al. School‑based depression and anxiety 
prevention programs for young people: a systematic review and meta‑
analysis. Clin Psychol Rev. 2017;51:30–47.

 47. Zhang SC, Yang R, Li DL, et al. Association of health literacy and sleep 
problems with mental health of Chinese students in combined junior 
and senior high school. PLoS One. 2019;14(6):e0217685. https:// doi. org/ 
10. 1371/ journ al. pone. 02176 85.

 48. Chen YH, Lin TC. The study on students exercise behavior improved 
depressions level in Central Taiwan. J Manage Pract Principles. 
2016;10(2):13–21. https:// doi. org/ 10. 29916/ JMPP.

 49. Chung CC. The relationship between the college students experience, 
learning satisfaction and the behavioral intention in physical education. 
J Sport Leisure Hospitality Res. 2008;3(3):53–67. https:// doi. org/ 10. 29429/ 
JSLHR. 200809_ 3(3). 04.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://doi.org/10.1186/s12889-017-4707-8
https://doi.org/10.1177/2333794X19891305
https://doi.org/10.1039/c9ee01479a
https://doi.org/10.1111/obr.12334
https://doi.org/10.1016/j.geoderma.2018.02.047
https://doi.org/10.1016/j.geoderma.2018.02.047
https://doi.org/10.1371/journal.pone.0217685
https://doi.org/10.1371/journal.pone.0217685
https://doi.org/10.29916/JMPP
https://doi.org/10.29429/JSLHR.200809_3(3).04
https://doi.org/10.29429/JSLHR.200809_3(3).04

	Exploring the factors related to adolescent health literacy, health-promoting lifestyle profile, and health status
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Health literacy
	Health-promoting lifestyle profile
	Adolescent health

	Methods
	Participants and setting
	Study instruments
	Health literacy scale
	Health-promoting lifestyle profile scale

	Health status measurement
	Statistical analyses

	Results
	Participants’ characteristics
	Health literacy
	Health-promoting lifestyle profile (HPLP)
	Health status
	Correlation analysis
	Regression analysis
	Health literacy
	Health-promoting lifestyle profile
	Health status


	Discussion
	Health literacy
	Health-promoting lifestyle profile
	Health status
	Limitations

	Conclusions
	Acknowledgments
	References


