
 
 
 
 

Ekoloji 28(107): 989-994 (2019) 
 

 
© Foundation Environmental Protection & Research-FEPR Received: 18 Jan 2018 / Accepted: 1 May 2018 
 
 

Effects of Health Literacy on Health Promotion Behavior 
and Medical Ecology Resource Utilization 
Kaijun Yu 1, Ruiyi Gong 1*, Longjie Sun 1, Xiaotao Wang 2 

1 Library, Shanghai University of Medicine & Health Sciences, Shanghai, CHINA 
2 Department of Traditional Chinese Medicine, Ehu Branch of Xishan People’s Hospital, 
Jiangsu, CHINA 
* Corresponding author: gongry@sumhs.edu.cn 

Abstract 
Supporting the lifestyle with health promotion has been the issue mentioned by international health 
organizations. Medical technology has been promoted, while the problem of chronic diseases still could not 
be broken through. To have healthy body and mind, healthy lifestyles should be first practiced. The exact 
practice of health promotion would reduce the occurrence of chronic diseases as well as health care expenses 
for diseases. It is therefore worth of deep research on proper health literacy for the exact practice of more 
positive health behaviors. Aiming at people in Shanghai as the research objects, total 500 copies of 
questionnaire are distributed, and 382 valid copies are retrieved, with the retrieval rate 76%. The research 
results show 1.positive and significant effects of health literacy on health promotion behavior, 2.positive and 
remarkable effects of health promotion behavior on medical ecology resource utilization, and 3.positive 
effects of health literacy on medical ecology resource utilization. Finally, suggestions are proposed, according 
to the results, expecting to help people follow health promotion behaviors to maintain or improve the health 
status, reduce unnecessary medical ecology resource utilization, and promote the quality of life. 
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INTRODUCTION 
Along with the advance of medical technology, the 

improvement of public health, the extension of life 
expectancy, and the decrease in fertility rate, supporting 
the lifestyle with health promotion has been the issue 
mentioned by international health organizations. When 
acute health care systems are gradually completed, 
positive health promotion should be emphasized. 
Unhealthy lifestyles are the major cause of physical and 
psychological diseases. Although medical technology is 
promoted, the problem of chronic diseases still cannot 
be broken through. The government agencies therefore 
largely support health promotion activities as the 
practice of healthy lifestyles is primary for healthy body 
and mind. The exact practice of health promotion 
would reduce the occurrence of chronic diseases and 
decrease health care expenses for diseases. However, 
people present slow behavior performance on the health 
promotion process. 

The government has invested in a lot of manpower 
and funds, positively promoted distinct health 
education and promotion, enhanced people’s health 
awareness, and effectively taught people about correct 

health behavior to prevent and control health hazard 
factors. In this case, people need to be able to ask 
relevant questions. In face of various tasks of medical 
systems, people should present certain degree of health 
literacy, such as understanding medical suggestions and 
courses, following directions, or comprehending 
medical knowledge booklets, in order to effectively 
utilize and benefit from the governmental promotion of 
health care. When people are lack of skills in such basic 
literacy, it would not be easy to use such information, 
even though it can be easily accessed. For this reason, 
individual health literacy plays a critical role in the 
achievement of personal health. Moreover, health 
literacy would affect individual concern about personal 
health. The promotion of health awareness and change 
in the behavior to improve or control personal health 
allow an individual being aware of personal physical 
conditions to practice more positive health behaviors. 
Consequently, it is worth deep research whether proper 
health literacy could result in the practice of more 
positive health behavior and whether inappropriate 
health literacy means individual bad health confidence, 
physical health conditions, and health behavior practice. 
Aiming at the effect of health literacy on health 
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promotion behavior and medical ecology resource 
utilization, this study expects to help people follow 
health promotion behaviors to maintain or improve the 
health status so as to reduce unnecessary medical 
ecology resource utilization and promote the quality of 
life. 

LITERATURE REVIEW 

Health Literacy 
Chen and Chang (2016) pointed out health literacy 

as an individual being capable of reading and 
understanding health related information and taking 
certain actions (e.g. receiving treatment or changing 
some living habits, such as quitting smoking, proper 
exercise, and diet control). Intellectuals not in medical 
professional fields might be lost because of not being 
familiar with medical terminology. Bazm et al. (2016) 
stated that health literacy was the focus of medicine, 
nursing, dentist, and health education in past years, 
mainly because of the close relationship with patient 
safety. Ku et al. (2016) mentioned that the definition of 
health literacy was changing and the meanings were 
different in different countries and phases; it was 
defined from early literacy to an individual being able to 
acquire, explain, and understand basic health 
information and use such information and service to 
promote the health. Determann et al. (2016) indicated 
that differences in definitions were inevitable, but 
health literacy (1) would be the essential basis to 
maintain physical health, (2) could assist people in 
making health service decisions, and (3) generally 
referred to people’s knowledge stocks and ability to deal 
with health or medical issues. 

Referring to Lee et al. (2018), health literacy in this 
study contains the following dimensions. 

(1) Health knowledge: to understand health 
related terminology and pharmacological words or use. 

(2) Critical illness knowledge: to understand 
advanced disease related terminology and medication or 
symptoms. 

(3) Treatment: to understand medical treatment 
terminology and the processing or use procedures. 

Health Promotion Behavior 
Chang (2015) defined health promotion that health 

was the complete physical, psychological, and social 
comfort, rather than simply not having pain or feeling 
uncomfortable. As a result, health was the source of 
daily life, rather than the objective of survival. Lee & 
Yun (2015) considered that health promotion was to 

guide self-growth and enhance peaceful health care. 
Alharbi et al. (2016) pointed out health promotion as 
the behavior to acquire higher level health. Santini et al. 
(2017) further proposed that health promotion was not 
simply the preventive behavior aiming at diseases or 
special health problems, but presented the actualizing 
tendency toward positive growth and change, and was 
the approach behavior to expand health potential. It 
revealed that an individual positively establishing new 
behavior modes was the positive attitude to guide the 
health maintenance or enhancement, self-actualization, 
and happiness, rather than the behavior of disease 
prevention or avoiding health problems. Preventive 
behavior referred to reducing, avoiding, or removing 
existing risky behaviors (Tharek et al. 2018). Duru et al. 
(2018) also pointed out the difference between health 
promotion and disease prevention that the former was 
not disease or special health problem oriented, but 
positively expanding health potential to develop 
individual function to the optimal state, while disease 
prevention aimed to stop or reduce the hurt on personal 
health caused by diseases or special health problems. 
Wang et al. (2016) explained that health promotion 
behavior was also regarded as individual action to 
maintain or enhance health for self-actualization and 
self-satisfaction. 

Referring to the idea of Huang et al. (2017), health 
promotion behavior in this study includes “disease 
prevention” and “health promotion”. 

(1) Disease prevention: aiming at negatively 
reducing or removing high-risk behaviors. 

(2) Health promotion: aiming at positively 
establishing behaviors good for and beneficial to health, 
e.g. correct food habit, weight control, sports and 
leisure, not drinking, not smoking, obeying traffic rules, 
and paying attention to the security and health at 
workplace.  

Medical Ecology Resource Utilization 
Chao et al. (2016) pointed out medical ecology 

resource utilization as the quantity of medical service 
being actually consumed when needs changed into 
health-seeking behaviors, covering type of utilization, 
health-seeking purpose, service location, and utilization 
frequency. Barello et al. (2015) regarded type of 
utilization as types of service received, e.g. Chinese 
medicine and western medicine. Health-seeking 
purpose reflected different demands for medical care, 
such as preventive health care, early diagnosis of disease 
and treatment, and rehabilitation. Shaw (2016) 
explained service location as the place where people 
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received medical ecology resource care, e.g. hospital 
outpatient, emergency, clinics, health centers, 
pharmacy, nursing homes, and home care. Gebru et al. 
(2016) pointed out medical ecology resource utilization 
frequency as the number of times using medical service 
in a period of time. Liao et al. (2016) stated that there 
were multiple definitions of medical ecology resource 
utilization, which could be generally classified into 
medical expense and utilization frequency. Expenses 
contained total medical expenses and the details, and 
utilization frequency covered length of stays and 
number of outpatients. 

Referring to Peng et al. (2017), the following 
dimensions are required for medical ecology resource 
utilization in the study. 

(1) Number of outpatients: the number of a 
research object’s outpatients in the past year (including 
Chinese medicine, western medicine, dentist 
outpatients). 

(2) Outpatient medical expenses: total medical 
expenses of a research object’s outpatients (T_AMT) in 
the past year. 

Research Hypothesis 
Chen and Chang (2016) discovered that education 

still presented the effect on health behavior after 
considering the cognition of health knowledge; in other 
words, high-education people, with more knowledge, 
would choose healthier behaviors that the improvement 
of health was resulted from more health knowledge. 
Halverson et al. (2016) regarded inadequate health 
literacy as the obstacle of doctor-patient relationship as 
people lack of health literacy could not judge, select, and 
analyze health care providers’ information to make 
decisions for more beneficial support to the physical 
health; with sufficient health related knowledge, people 
would no longer engage in behaviors harmful to health 
(Wimo et al. 2017). Lin and Hsu (2016) explained that, 
people, when understanding and presenting sufficient 
health related knowledge, would promote the health 
awareness and change behaviors, but internal and 
external environmental information would affect 
individual concern about personal health to change the 
behavior and promote the health awareness. More 
importantly, they would be aware of the physical 
conditions to make proper adjustment. Lee et al. (2018) 
indicated that ones with self-health awareness would 
show more positive living attitudes, actively absorb 
important physical health and nutrition knowledge, and 
choose healthier behaviors. Accordingly, it is assumed 
in this study that 

H1: Health literacy shows positive and significant 
effects on health promotion behavior. 

Chang (2015) mentioned that good and healthy 
lifestyles or health promotion behaviors were the good 
ways to prevent diseases and release complications for 
either healthy people or patients suffering from chronic 
diseases. The research results also revealed that taking 
hypertensive drugs on time and taking health 
promotion behaviors, such as sports habit, less drinking, 
less smoking, and diet control, would better control the 
medical ecology resource utilization. Julian et al. (2016) 
pointed out the effect of health behavior on the elderly 
medical ecology resource utilization that the elderly 
with health promotion behaviors appeared fewer 
outpatients and hospitalization medical service 
utilization. Huang et al. (2017) found out the better 
health promotion behavior, the higher outpatient and 
hospitalization utilization, and the better health 
promotion, the higher western medicine outpatient 
utilization (O’Dwyer et al. 2016). It is therefore 
assumed in this study that 

H2:  Health promotion behavior reveals positive 
and remarkably effects on medical ecology 
resource utilization. 

Chao et al. (2016) indicated that people not aware of 
the lack of correct medical knowledge or not 
understanding to cooperate with treatment and health 
education would not help their health, meaning that 
people should realize that they had to be responsible for 
personal health. Jane (2017) stated that health literacy 
was used, in past years, for discussing people’s 
preventive and protective medical ecology resource 
utilization for the health. King et al. (2015) considered 
that ones with low literacy might not understand the 
information of specific disease tests to notice the benefit 
of test results; they therefore seldom participated in 
specific medical ecology resource utilization or other 
preventive health care activity. Peng et al. (2017) also 
proposed that those with low literacy showed higher 
risks to suffer from specific diseases and lower general 
medical ecology resource utilization. As a result, it is 
assumed in this study that 

H3: Health literacy appears positive effects on 
medical ecology resource utilization. 

SAMPLE AND MEASUREMENT INDEX 

Research Sample and Object 
Aiming at people in Shanghai as the research objects, 

total 500 copies of questionnaire are distributed, and 
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382 valid copies are retrieved, with the retrieval rate 
76%. 

Reliability and Validity Test 
Confirmatory Factor Analysis (CFA) is an important 

part in SEM analysis. For this reason, two-stage mode is 
preceded. When preceding CFA, the measurement 
model should be first tested during the structural model 
evaluation. The second step, SEM evaluation, is further 
preceded when the model fit is acceptable. The 
dimension analyses with CFA in this study reveals the 
factor loadings in .60~.80, the component reliability in 
.70~.90, and the average variance extracted in .60~.70, 
conforming to the standards of 1. factor loading higher 
than .5, 2. component reliability higher than .6, and 3. 
average variance extracted higher than .5. The 
dimensions therefore present convergent validity. 

EMPIRICAL RESULT ANALYSIS 

Structural Model Analysis 
Structural model analysis contains model fit analysis 

and explanatory power of the overall research model. 
Referring to researchers’ opinions, 7 numerical 
indicators are used for testing the overall model fit, 
including chi-square (χ2) test, χ2-degree of freedom 
ratio, goodness of fit index, adjusted goodness of fit 
index, root mean square error, comparative fit index, 
comparative hypothesis model, and chi-square 
difference of independent model. The overall result 
analysis is organized in Table 1. 

According to above descriptions, χ2-degree of 
freedom ratio is used for testing the model fit, which is 
the smaller the better; this research model shows χ2-
degree of freedom ratio＜3 (1.16). GFI and AGFI are 
better close to 1 and have no absolute standards to judge 
the model fit. GFI＞.9 and AGFI＞.8 are acceptable; 
GFI and AGFI of this research model reveal .95 and .87, 
respectively. RMSEA in .05-.08 presents good model 
and reasonable fit; this research model shows 
RMSEA=.02. CFI＞.9 is the allowable standard; CFI of 
this research model appears .92. NFI should be at least 

higher than .9; this research model reveals NFI=.91. 
Overall speaking, the fit indices conform to the 
standards, revealing that the research model is 
acceptable. The research sample data therefore could be 
used for explaining the actual observation data. 

From previous overall model fit indices, the 
structured model shows favorable goodness-of-fit with 
observation data that the theoretical model could fully 
explain the observation data. For this reason, the 
correlation coefficient and coefficient estimated value of 
health literacy to health promotion behavior and 
medical ecology resource utilization could be further 
understood after passing the model fit test. 

The research data are organized in Table 2. The 
overall model analysis results reveal that three 
dimensions of health literacy (health knowledge, critical 
illness knowledge, and treatment) could significantly 
explain health literacy (t>1.96, p<0.05), two 
dimensions of health promotion behavior (disease 
prevention and health promotion) could remarkably 
explain health promotion behavior (t>1.96, p<0.05), 
and two dimensions of medical ecology resource 
utilization (number of outpatients and outpatient 
medical expenses) could notably explain medical 
ecology resource utilization (t>1.96, p<0.05). 
Apparently, the overall model presents good 
preliminary fit. 

In terms of internal fit, health literacy shows positive 
and significant correlations with health promotion 
behavior (0.88, p <0.01), health promotion behavior 

Table 1. Model fit analysis 

Fit Indices allowable 
range 

this research 
model 

model fit 
judgment 

χ2 (Chi-
square) 

the smaller the 
better 16.55  

χ2-degree of 
freedom ratio <3 1.16 matched 

GFI >.9 0.95 matched 
AGFI >.8 0.87 matched 

RMSEA <.08 0.02 matched 
CFI >.9 0.92 matched 
NFI >.9 0.91 matched 

 

Table 2.  Overall linear structural model analysis result 
evaluation 

item parameter/evaluation standard result 

preliminary fit 

health literacy 

health 
knowledge 0.66* 

critical illness 
knowledge 0.68* 

treatment 0.62* 

health promotion 
behavior 

disease 
prevention 0.65* 

health 
promotion 0.67* 

medical ecology 
resource 

utilization 

number of 
outpatients 0.73** 

outpatient 
medical 
expenses 

0.75** 

internal fit 

health literacy→health promotion 
behavior 0.88** 

health promotion 
behavior→medical ecology 

resource utilization 
0.83** 

health literacy→medical ecology 
resource utilization 0.85** 

Note: * stands for p<0.05, ** for p<0.01, and *** for p<0.001 
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reveals positive and remarkable correlations with 
medical ecology resource utilization (0.83, p <0.01), 
and health literacy appears positive and notable 
correlations with medical ecology resource utilization 
(0.85, p <0.01) that H1, H2, and H3 are supported. 

CONCLUSION 
The research results reveal that health literacy stands 

for individual accumulation of health related 
knowledge, which is closely correlated to personal 
health, life, and quality of life, to result in the level of 
health literacy. For instance, patients’ comprehension 
ability of medical or health related knowledge should be 
considered in physicians’ inquiries, health education 
from health education staff, and prevention and 
instruction of chronic diseases for effective 
communication and the delivery of correct and 
meaningful treatment and health protection instruction 
to achieve the objective of health recovery or health 
care. People with enhanced health literacy would stress 
more on perceived health status, show better health 
promotion behaviors, pay more attention to personal 
health, and present higher medical ecology resource 
utilization. Nonetheless, those with inadequate health 
literacy appear worse health information access and the 
comprehension and application of such information. In 
this case, medical ecology resource providers could 
easily appear obstacle on the communication with 
people with inadequate health literacy and could not 
have such people with inadequate health literacy present 
positive health belief and behaviors. 

SUGGESTION 
From the research results and findings, the 

following practical suggestions are proposed in this 
study.  

1. Medical institutions are suggested improving 
and promoting people’s health literacy through life 
experience and education, enhancing people’s 

understanding of health literacy, and reminding health 
policy makers to stress on people’s health education. For 
instance, story-telling with pictures or teaching video 
tapes could be used for the elderly with low education 
understanding self-care as well as people with 
inadequate health literacy enhancing the health 
education and knowledge of diseases. It could also assist 
in doctor-patient communication to promote the 
medical quality of medical institutions and reduce 
medical malpractice claims. 

2. In addition to comprehensively supporting the 
health promotion behavior of community people in the 
health promotion programs, health responsibility and 
sports behavior should be particularly reinforced, the 
accessibility and availability of health service in remote 
areas should be paid attention to, and multiple 
programs, including volunteer service systems, elderly 
recreation and entertainment centers, and various 
experience sharing groups, could be promoted. People’ 
health literacy and health status could be evaluated, and 
various health promotion behavior strategies are applied 
to enhance the perceived health status, promote the 
quality of life, and promote preventive medical ecology 
resource utilization. 

3. Health literacy could test patients’ self-growth 
in the medical care process. Clinical practice could have 
people understand and prevent diseases as well as find 
out the best examination and treatment through health 
literacy. Accordingly, medical care and public health 
circle, health administration units, and education 
should commonly make long plans for the issue so that 
people stress more on personal health. By supporting 
the health education plan for general people to enhance 
the health literacy, the enhancing understanding of 
diseases and health promotion behavior could improve 
people’s health literacy. It would reduce unnecessary 
medical ecology resource utilization and, more 
importantly, improve people’s health conditions. 
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