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Abstract
Background and objectives: The role of medical papers in different disciplines in men's health has
not been well-clarified. The aim was to study qualitatively and quantitatively the impacts of medical
papers in different disciplines of medical science on men's health.
Materials and methods: The data have been analyzed by combining correlation analysis, principal
component analysis, and multivariate regression methods. This combination method can clean input
data by using its correlation with the target data. Thus, the weight of an input parameter by using
the multivariate regression method can be obtained. Thus, the proposed method is used to perform
personalized optimization.
Results: 69.3% of the variation (P < 0.01) in the male mortality rate of China can be explained by the
first principal component. 75.8% of the variation (P < 0.01) in the male life expectancy at birth in China
can be explained by the first and the second principal component.
Conclusion: The published medical papers in different disciplines, education, income, and GDP have
equally important effects on men's health.
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1. Introduction

Sustainable development might be described by the complex
interrelationships between natural and social spheres [1]. It
needs organizations to make proper managerial decisions
and realizing actions and behaviors by getting the neces-
sary knowledge and using it with maximum effectiveness
[2]. ‘Dissemination’, ‘utilization’, ‘evidence into practice’,
and ‘knowledge transfer’ are principles of knowledge trans-
lation [3, 4]. Effective knowledge translation in indige-
nous contexts needs understanding local indigenous pro-
cesses of knowledge creation, dissemination, and utilization
[5]. What is and not considered being knowledge translation
is the most important [6]. Knowledge translation in some
circumstances had been found as effective as complex and
multifaceted ones [7]. Definitions of knowledge translation
are unclear [8, 9]. This leads that information retrieval is

difficult [10]. Public knowledge organizations support gov-
ernments, professionals, and businesses by collecting, trans-
lating, and disseminating knowledge [11]. Knowledge trans-
lation in the health field strategies involves a series of public
or community prevention alliance strategies in health and
well-being disciplines [12], drug misuse prevention services
for young people [13], promotion of healthy weight [14],
immunization and cancer prevention [15]. The research uti-
lization theory of knowledge translation shows that knowl-
edge is a set of constantly changing understanding formed
by those who produce and use research [16]. It inferred
that potential users are more likely to do so when there
is a clear need or motivation [17]. This is similar to the
theory of innovation diffusion [18]. Potential adopters of
innovation can be divided into innovators, early adopters,
early majority, and so on [19]. Many theories have different
goals, from providing information for individuals or large
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audiences to achieve behavior change through education or
skill acquisition [20]. The success, challenges and lessons of
using social media in health research had been studied [21].
The health benefits of physical activities need the necessary

knowledge, skills, and so on [22]. The capacity of Inuit to be
on the ice safely can be influenced by the change in the sea ice
travel knowledge. These changes are transforming the sea ice
for Inuit from a place, which is an important source of health
[23]. Understanding the colorectal cancer screening tests can
increase the related confidence and benefit cognition [24]. It
is important to increase knowledge and awareness by training
health professionals to communicate and provide targeted
pre-pregnancy care [25]. Health promotion is not only re-
lated to disease prevention but also needs to be invested in
health education aimed at knowledge sharing and knowledge
development [26]. The delays because of lacking the knowl-
edge to diagnose or suspect breast cancer can lead to worse
results [27]. Compared to their less-educated peers, those
with higher education had lower mortality, experienced less
harmful diseases, and felt healthier [28]. Education improves
a person’s health knowledge, enables the educated to choose
a more effective investment of health products, and leads to
improve health results [29].
Men who were screened for prostate-specific antigen had

a lower risk of prostate cancer. Knowledge of the disease is an
effective cause of men taking part in the screening program
because research shows that men with higher knowledge
levels have higher screening tendencies. Besides, studies
have shown that mass media such as radio and journals are
their sources of prostate cancer screening knowledge [30].
More importantly, the Internet might have an impact on the
population’s medical knowledge. Before getting help from
a doctor, people still prefer to use the Internet search to get
health information [31]. Medical knowledge is needed for
health promotion [32]. Health knowledge is necessary to
change behavior [33]. A significant relationship of health
literacy with Type 2 Diabetes Mellitus dependent on both
knowledge level and education level had been found [34].
It is often difficult to measure the effects of knowledge

creation and diffusion on society [35] and it is still unclear
about the impact of health knowledge on health status [36].
One can note that most of the published medical papers are
open-access articles. At the same time, the Internet has been
widely used, and the Internet search is a priority to people
seeking health information before getting help from a doctor
[31]. In other words, the roles of medical knowledge on
men’s health have not been well-established. Further quali-
tative and quantitative investigation on medical publication
on men’s health is needed to improve men’s health. This
article aims to do a pioneer investigation into the effects of
knowledge translation from the research results published in
the scholarly medical journals on men’s health.

2. Materials andmethods

To check theories and hypotheses, it is important to use data
to test those theories and hypotheses. To test hypotheses,
two variables (a proposed cause, and a proposed result) need

to be measured. After the research data have been collected,
what the general trends in the data are via graphic data and
fitting the data by using models should be analyzed. Many
researchers had used mathematical methods and statistical
models to study issues in the social sciences. For exam-
ple, regression analysis, correlation analysis, and component
analysis had been widely used in social science research [37–
43]. For developing a personalized optimization method
based on principal component analysis, the input data will be
cleaned according to its correlation with the target data. The
correlation coefficient can be calculated by

r =

n∑
i=1

(xi − x̄) (yi − ȳ)√
n∑

i=1

(xi − x̄)
2

√
n∑

i=1

(yi − ȳ)
2

(1)

where x̄ = 1
n

n∑
i=1

xi and ȳ =
n∑

i=1

yi. After the input data

have been cleaned oriented to a target, we will perform the
principal component analysis.

The curse of dimensionality (the number of input vari-
ables) is that when the volume of the space increases fast with
the number of input variables increasing, and thus the avail-
able data are sparse. Dimensionality reduction is a method
to reduce the data from a high-dimensional space into a low-
dimensional space. Thus, the number of input variables can
be reduced by finding a smaller set of new variables. Many
techniques can be used for dimensionality reduction, for ex-
ample, wavelet transforms, principal components analysis,
and attribute subset selection [44]. The principal component
analysis is just one technique for dimensionality reducing
the of such data sets by finding a smaller set of new vari-
ables through a linear transformation. In other words, it
is the process of computing the principal components and
using them to perform a change of basis of the data, and it
can increase interpretability [45]. The principal component
analysis uses the largest variance as the main feature, and
“dissociates” the data in each orthogonal direction. That is,
makes them not correlate different orthogonal directions.
After completing the principal component analysis on the
data, the correlated features of the data will be removed. It
means that all the principal components are independent of
each other. Because no correlation between all the principal
components, the calculation can be sped up by getting rid
of correlated variables that don’t contribute to any decision-
making. After the data have been implemented by principal
component analysis, the original features transform from
their linear combination named as principal components.
These values of the linear combination are not as legible
and interpretable. Also, when principal components are
used, some information on the original features might lose.
In a word, principal component analysis is a parameterless
technology. That is to say, in the face of the same data,
if cleaning data is not considered, the results will be the
same. Without the intervention of subjective parameters,
the principal component analysis is easy to implement in
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general, but it can not be personalized optimization [46]. The
principal component analysis, a mathematical method, can
help us find relationships between two variables sets (a cause
variable set and a result variable set) that have been collected
for an issue in societies. For example, such amethodwas used
to get socioeconomic impact [47]; was used to investigate
among adolescents’ academic performance, drug use, sleep
quality, and risk of anxiety and depression [48]; was also used
for analyzing the performance of semiconductor devices [49];
was used to investigate the relationships between some pre-
and post-slaughter traits of broilers [50]; was also used for
early disease detection [51]; was also used to predict ozone
concentrations [52]. A set of variables with a linear associa-
tion for two or more explanatory variables can be solved by
using the principal component analysis. Thus, Eigenvalues,
its variance, the cumulative variance, the loading, and the
component score in the principal component analysis can
be obtained. The loading indicates the importance of the
original variables in the formation of new variables. The
component score represents the weighting of new variables
in the principal component.
Amultiple linear regression between the principal compo-

nents and the target data will be performed by

y = a+

n∑
i=1

bixi + ε (2)

where bi, a, and xi are the regression coefficient for the
i-th independent, constant, the i-th independent variables,
respectively.

3. Results

Fig. 1 sketches that male life expectancy at birth, current
health expenditure, nurses and midwives, school enrollment
at tertiary education, school enrollment at tertiary education
for female, adjusted savings: education expenditure, GDP per
capita, and adjusted net national income per capita in China
are found to fluctuate but has a growth trend. The adult
male mortality rate is found to decrease with time. Out-of-
pocket expenditure is found to swing but has a decreasing
trend. This trend infers that education. GDP could have a
positive contribution to life expectancy at birth and a negative
contribution to the mortality rate. It agrees that education
can exert a high impact on health promotion [25, 26, 28, 29,
53]. In this article, either the life expectancy at birth or the
mortality rate is used to measure the health and well-being of
China.
Fig. 2 shows how documents in health professions,

documents in immunology and microbiology, documents
in medicine, documents in neuroscience, documents
in nursing, documents in pharmacology toxicology
pharmaceutics, documents in psychology, documents
in veterinary published by China change with time since
1996. All documents in medical journals published by China
fluctuate with a growth trend. Such trends imply that
medical papers in various disciplines could have a positive

F IG . 1. Annual change in the target data related mens’ health and
part of input data. Standardizedmortality rate (adult, male, per 1,000male
adults), life expectancy at birth (male, years), current health expenditure (%
ofGDP), nurses andmidwives (per 1,000 people), out-of-pocket expenditure
(% of current health expenditure), school enrollment (tertiary, % gross),
school enrollment (tertiary, female, % gross), adjusted savings: education
expenditure (current US$), GDP per capita (current US$), and adjusted net
national income per capita (current US$) in China as a function of time.
The raw data come from the website of the World Bank (https://data.
worldbank.org).

contribution to male life expectancy at birth and a negative
contribution to the male mortality rate. It agrees that
knowledge is necessary for health promotion [22, 27].

F IG . 2. Annual change in medical publication. Standardized
documents in health professions, documents in immunology and microbi-
ology, documents in medicine, documents in neuroscience, documents in
nursing, documents in pharmacology toxicology pharmaceutics, documents
in psychology, documents in veterinary published by China as a function
of time. The raw data come from the website of the website of SCImago
(https://www.scimagojr.com).

The Pearson correlation coefficient r is shown in Ta-
ble 1. The male adult mortality rate (per 1000 male adults)
has a significant linear relationship to GDP per capita, doc-
uments in health professions, documents in immunology
and microbiology, documents in medicine, documents in
neuroscience, documents in nursing, documents in phar-
macology toxicology pharmaceutics, documents in psychol-

https://data.worldbank.org
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TABLE 1. The Pearson correlation coefficient (r). The raw data come from thewebsite of theWorld Bank
(https://data.worldbank.org) and the website of SCImago (https://www.scimagojr.com).

Variables
Mortality rate, adult, male (per 1,000 male adults) Life expectancy at birth, male (years)

r Sig. critical value r Sig. critical value

Current health expenditure (% of GDP) 0.014 0.948 0.050 0.187 0.380 0.047
Nurses and midwives (per 1,000 people) 0.083 0.699 0.047 0.308 0.144 0.044
Out-of-pocket expenditure (% of current health expenditure) 0.165 0.441 0.044 -0.136 0.525 0.050
School enrollment, tertiary (% gross) -0.213 0.317 0.041 0.664 0.000 0.041
School enrollment, tertiary, female (% gross) -0.286 0.176 0.031 0.721 0.000 0.031
Adjusted savings: education expenditure (current US$) -0.257 0.225 0.034 0.699 0.000 0.034
GDP per capita (current US$) -0.776 0.000 0.025 0.866 0.000 0.009
Adjusted net national income per capita (current US$) -0.247 0.245 0.038 0.696 0.000 0.038
Documents in Health Professions -0.728 0.000 0.028 0.776 0.000 0.028
Documents in Immunology and Microbiology -0.801 0.000 0.019 0.865 0.000 0.013
Documents in Medicine -0.834 0.000 0.016 0.869 0.000 0.003
Documents in Neuroscience -0.834 0.000 0.013 0.844 0.000 0.022
Documents in Nursing -0.843 0.000 0.006 0.850 0.000 0.019
Documents in Pharmacology Toxicology Pharmaceutics -0.835 0.000 0.009 0.868 0.000 0.006
Documents in Psychology -0.885 0.000 0.003 0.669 0.000 0.025
Documents in Veterinary -0.786 0.000 0.022 0.787 0.000 0.016

ogy, and documents in veterinary because P < 0.05. The
male adult mortality rate is not significantly linear related
to current health expenditure, nurses and midwives, out-of-
pocket expenditure, school enrollment at tertiary education,
school enrollment at tertiary education for females, adjusted
savings: education expenditure, and adjusted net national
income per capita because P > 0.05. Especially, the GDP
per capita, documents in health professions, documents in
immunology andmicrobiology, documents inmedicine, doc-
uments in neuroscience, documents in nursing, documents
in pharmacology toxicology pharmaceutics, documents in
psychology, and documents in veterinary have a strong neg-
ative correlation to the male adult mortality rate. The ob-
served significant negative correlations display that devel-
oping GDP and medical research in various can decrease
the male mortality rate. It supports a negative association
between economic growth and mortality rates [54]. Table 1
also gives that male life expectancy at birth has a significant
linear relationship to school enrollment at tertiary education,
school enrollment at tertiary education for female, adjusted
savings: education expenditure, GDP per capita, adjusted net
national income per capita, documents in health professions,
documents in immunology and microbiology, documents in
medicine, documents in neuroscience, documents in nurs-
ing, documents in pharmacology toxicology pharmaceutics,
documents in psychology, documents in veterinary because
P < 0.05. The male life expectancy at birth is not signifi-
cant linear related to current health expenditure, nurses and
midwives, out-of-pocket expenditure because P > 0.05. The
observed significant negative correlations demonstrate that
developingGDP andmedical research in various can decrease
the male mortality rate. It supports a positive association
for economic growth and life expectancy that had been well-
established [55]. One can note that increasing knowledge
and developing knowledge can improve public health had
been reported [25, 26]. It infers that increasing medical

knowledge and developing medical knowledge can lower
the mortality rate and increase the life expectancy at birth.
There are very strong positive linear relationships between
themortality rate and the article numbers in differentmedical
disciplines, whichmean that themortality rate decreaseswith
the increasing documents. There are very positive linear
relationships between the life expectancy at birth and the
article numbers in differentmedical disciplines, which denote
that the life expectancy at birth increases with the increasing
documents. All these agree well with the former conclusion
that increasing knowledge and developing knowledge can
improve public health has been reported [25, 26]. Benjamini-
Hochberg critical values given in Table 1 have been obtained
by controlling the false discovery rate for 0.05 level (Q =
0.05) can be calculated. The largest P-values that are smaller
than the critical value of male life expectancy at birth and
male mortality rate are 0.00000834 (it corresponds to GDP)
and 0.00039798 (School enrollment, tertiary), respectively.
In Table 1, these values have been written as 0.000, which
should be read as “less than 0.001”. At the same time, for
male life expectancy at birth and male mortality rate, the P-
values of GDP per capita and School enrollment (tertiary) are
the largest in those P-values being 0.000 in Table 1. Each P-
value smaller than such a largest P-value that is smaller than
the critical value is significant.

Collectedmultidimensional data shown in Fig. 1 and Fig. 2
are likely to be related, in other words, collected multidimen-
sional data have commonness. To see the utility of various
kinds of collected multidimensional information data, it is
obvious that this commonness should be removed. How-
ever, we can not roughly remove the relevant information
data (those data are significant), because reducing relevant
information data will inevitably lose a lot of important in-
formation, which leads to the existence of no one in the
effectiveness and reliability of the target information. In
addition, how to quickly process these multi-dimensional

https://data.worldbank.org
https://www.scimagojr.com
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TABLE 2. Eigenvalues, individual and cumulative when the target data are the mortality rate and life expectancy at birth,
respectively. The raw data come from thewebsite of theWorld Bank (https://data.worldbank.org) and the website of

SCImago (https://www.scimagojr.com).
Mortality rate, adult male (per 1,000 adults) Life expectancy at birth, male (years)

Components Eigenvalue Individual, % Cumulative, % Eigenvalue Individual, % Cumulative, %

1 8.606 95.626 95.626 11.036 84.890 84.890
2 0.229 2.545 98.171 1.565 12.039 96.928
3 0.116 1.289 99.459 0.229 1.763 98.691
4 0.025 0.273 99.732 0.094 0.727 99.417
5 0.011 0.127 99.859 0.049 0.376 99.793
6 0.007 0.080 99.939 0.009 0.066 99.859
7 0.003 0.032 99.971 0.008 0.063 99.922
8 0.002 0.022 99.993 0.006 0.043 99.965
9 0.001 0.007 100.000 0.002 0.015 99.980
10 0.001 0.011 99.991
11 0.001 0.006 99.997
12 0.000 0.003 99.999
13 0.000 0.001 100.000

TABLE 3. The loading when the target data are the mortality rate and the life expectancy at birth, respectively. The raw
data come from thewebsite of theWorld Bank (https://data.worldbank.org) and the website of SCImago

(https://www.scimagojr.com).
Mortality rate, adult (male) (per

1,000 adults)
Life expectancy at birth, (male) (years)

Variables The first principal component The first principal component The first principal component
School enrollment, tertiary (% gross) 0.805 0.579
School enrollment, tertiary, female (% gross) 0.844 0.515
Adjusted savings: education expenditure (current US$) 0.855 0.505
GDP per capita (current US$) 0.992 0.991 -0.113
Adjusted net national income per capita (current US$) 0.850 0.515
Documents in Health Professions 0.895 0.875 -0.182
Documents in Immunology and Microbiology 0.997 0.986 -0.157
Documents in Medicine 0.995 0.978 -0.186
Documents in Neuroscience 0.993 0.966 -0.235
Documents in Nursing 0.991 0.960 -0.251
Documents in Pharmacology Toxicology Pharmaceutics 0.995 0.975 -0.198
Documents in Psychology 0.963 0.900 -0.400
Documents in Veterinary 0.975 0.965 -0.146

data into one-dimensional data, then the results of calculating
the target information must be independent. Therefore,
there is no way to compare the comprehensive conclusion of
multidimensional information collection (input information)
with the information collected (input information) at each
dimension. Factor analysis is a technology to extract common
factors of variable groups. It is just right for solving the above
problems.

The Kaiser-Meyer-Olkin Measure of Sampling Adequacy
marks the proportion of variance caused by underlying fac-
tors. The value of the Kaiser-Meyer-Olkin Measure of Sam-
pling Adequacy was obtained as 0.876 for the mortality rate,
and 0.845 for the life expectancy at birth. These values are
higher than 0.5 and close to 1, which implies that the principal
component analysis is significant. At the same time, all P-
values of Bartlett’s test of sphericity tests are 0.000, which
reads there is a significant correlation between variables,
that is, the null hypothesis that the correlation matrix is the

identity matrix is negated.

Table 2 shows the eigenvalues, individual, and cumulative
after those input data that are not significantly linear related
to target data have been removed in the principal component
analysis. According to statistics, those eigenvalues that are
larger than 1 have been chosen as principal components in
this paper [37–43]. Table 2 proves that there is one principal
component for the target data being mortality rate, and there
are two principal components when the target data are life
expectancy at birth. The first principal component accounts
for 95.6% of the total variance when the target data are
the mortality rate and 84.9% of the total variance when the
target data are the life expectancy at birth. And 12.0% of the
total variance when the target data are the life expectancy at
birth can be accounted for the second principal component.
Two principal components can account for 96.9% of the total
variance when the target data are life expectancy at birth.
Thus, the difficulty in measuring the effects of knowledge

https://data.worldbank.org
https://www.scimagojr.com
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TABLE 4. Component score coefficient matrix when the target data are the mortality rate and the life expectancy at birth,
respectively. The raw data come from thewebsite of theWorld Bank (https://data.worldbank.org) and the website of

SCImago (https://www.scimagojr.com).
Mortality rate, adult (male) (per

1,000 adults)
Life expectancy at birth, (male) (years)

Variables The first principal component The first principal component The second principal component
School enrollment, tertiary (% gross) -0.157 0.343
School enrollment, tertiary, female (% gross) -0.130 0.312
Adjusted savings: education expenditure (current US$) -0.126 0.307
GDP per capita (current US$) 0.115 0.115 -0.006
Adjusted net national income per capita (current US$) -0.130 0.312
Documents in Health Professions 0.104 0.132 -0.048
Documents in Immunology and Microbiology 0.116 0.131 -0.029
Documents in Medicine 0.116 0.141 -0.045
Documents in Neuroscience 0.115 0.159 -0.071
Documents in Nursing 0.115 0.164 -0.079
Documents in Pharmacology Toxicology Pharmaceutics 0.116 0.146 -0.051
Documents in Psychology 0.112 0.216 -0.160
Documents in Veterinary 0.113 0.125 -0.025

[35] and the complicated relationship [56] can be analyzed
by using the principal components.

The loading for the variable is shown in Table 3. The
order from the largest loading to the smallest loading for
the first principal component for the target data being the
mortality rate is documents in neuroscience, documents in
nursing, documents in veterinary, documents in pharmacol-
ogy toxicology pharmaceutics, GDP per capita, documents
in psychology, and documents in medicine. Table 3 also
shows that the order from the largest loading to the small-
est loading for the first principal component when the tar-
get data are the life expectancy at birth is GDP per capita,
documents in immunology and microbiology, documents in
medicine, documents in pharmacology toxicology pharma-
ceutics, documents in neuroscience, documents in veterinary,
documents in nursing, documents in psychology, documents
in health professions, adjusted savings: education expendi-
ture, adjusted net national income per capita, school enroll-
ment at tertiary education for female, and school enrollment,
at tertiary education. The order from the largest loading
to the smallest loading for the second principal component
when the target data are the life expectancy at birth is school
enrollment at tertiary education, adjusted net national in-
come per capita, school enrollment at tertiary education for
female, adjusted savings: education expenditure, GDP per
capita, documents in veterinary, documents in immunology
and microbiology, documents in health professions, docu-
ments in medicine, documents in pharmacology toxicology
pharmaceutics, documents in neuroscience, documents in
nursing, documents in psychology. Every loading of med-
ical knowledge in different disciplines in the first principal
components for target data being both the mortality rate and
the life expectancy at birth are very high. The high loading
of education expenditure for target data being the life ex-
pectancy at birth agreeswellwith the conclusion that both the
regional growth [57, 58], and public health can be improved
by education [28, 29, 53]. The loading of the number of

documents in differentmedical disciplines is comparablewith
education expenditure. This is because increasing knowledge
and developing knowledge can improve public health [25,
26].

Table 4 shows the component score coefficients. The or-
der from the largest component score coefficient to the small-
est loading for the first principal component for the target
data being the mortality rate is documents in neuroscience,
documents in nursing, documents in veterinary, GDP per
capita, documents in pharmacology toxicology pharmaceu-
tics, documents in psychology, and documents in medicine.
Table 4 also demonstrates that the order from the largest
component score coefficient to the smallest loading for the
first principal component is documents in psychology, doc-
uments in nursing, documents in neuroscience, documents
in pharmacology toxicology pharmaceutics, documents in
medicine, documents in health professions, documents in im-
munology and microbiology, documents in veterinary, GDP
per capita, adjusted savings: education expenditure, school
enrollment at tertiary education for female, adjusted net na-
tional income per capita, and school enrollment at tertiary
education. The order from the largest component score
coefficient to the smallest loading for the second principal
component is school enrollment at tertiary education, school
enrollment at tertiary education for female, adjusted net na-
tional income per capita, adjusted savings: education expen-
diture, GDP per capita, documents in veterinary, documents
in immunology and microbiology, documents in medicine,
documents in health professions, documents in pharmacol-
ogy toxicology pharmaceutics, documents in neuroscience,
and documents in nursing, documents in psychology. Com-
ponent score coefficients of medical knowledge in different
disciplines in the first principal components when the target
data are the mortality rate or the life expectancy at birth are
high. The high component score coefficient of education
expenditure supports that education can exert a very high
impact on regional growth [57, 58] and an impact on health

https://data.worldbank.org
https://www.scimagojr.com
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TABLE 5. Multivariate multiple linear regression analysis results when the target data are the mortality rate and the life
expectancy at birth, respectively. The raw data come from the website of theWorld Bank (https://data.worldbank.org) and

the website of SCImago (https://www.scimagojr.com).
Before stepwise regression analysis

Variable
Unstandardized Coefficients Standardized coefficients

t Sig. R2

B Standard Error β

Mortality rate, adult, male (per 1,000 male adults) regression analysis
Intercept 0.000 0.116 0.000 1.000

0.693
PC1 -0.832 0.118 -0.832 -7.045 0.000

Life expectancy at birth, male (years) Before stepwise regression analysis
Intercept 0.000 0.105 0.000 1.000

0.758PC1 0.740 0.107 0.740 6.896 0.000
PC2 0.459 0.107 0.459 4.281 0.000

After stepwise regression analysis
Intercept 0.000 0.140 0.000 1.000

0.547
PC1 0.740 0.143 0.740 5.158 0.000

TABLE 6. Theweight oriented different targets that are the mortality rate and the life expectancy at birth, respectively.
The raw data come from thewebsite of theWorld Bank (https://data.worldbank.org) and the website of SCImago

(https://www.scimagojr.com).
Mortality rate, adult, male (per

1,000 adults)
Life expectancy at birth, male (years)

Variables The first principal component The first principal component The second principal component
School enrollment, tertiary (% gross) -0.11618 0.157437
School enrollment, tertiary, female (% gross) -0.0962 0.143208
Adjusted savings: education expenditure (current US$) -0.09324 0.140913
GDP per capita (current US$) -0.09568 0.0851 -0.00275
Adjusted net national income per capita (current US$) -0.0962 0.143208
Documents in Health Professions -0.08653 0.09768 -0.02203
Documents in Immunology and Microbiology -0.09651 0.09694 -0.01331
Documents in Medicine -0.09651 0.10434 -0.02066
Documents in Neuroscience -0.09568 0.11766 -0.03259
Documents in Nursing -0.09568 0.12136 -0.03626
Documents in Pharmacology Toxicology Pharmaceutics -0.09651 0.10804 -0.02341
Documents in Psychology -0.09318 0.15984 -0.07344
Documents in Veterinary -0.09402 0.0925 -0.01148

promotion [28, 29, 53]. Most of the component score co-
efficients of the number of documents in different medical
disciplines in China are comparable with education expen-
diture and adjusted net national income per capita. This
might be because both education and knowledge are themost
powerful engine for economic development [59], accelerated
sustainable economic growth [2], increasing knowledge, and
developing knowledge can improve public health [25, 26].

4. Discussion

According to the above discussion, principal components af-
ter those input data that are not significantly linear related to
target data have been removed from the principal component
analysis have been selected for multiple linear regressions
with both the mortality rate and the life expectancy at birth.
Table 5 demonstrates the results of multivariate multiple

linear regression analysis results based on principal compo-
nent score. 69.3% of the variation in the normalized male
mortality rate (adult) of China could be explained by both

the first principal components. 54.7% of the variation in
the normalized male life expectancy at birth in China could
be explained by the first principal component, which is de-
termined from the stepwise regression analysis. 75.8% of
the variation in the normalized male life expectancy at birth
in China could be explained by both the first and second
principal components. The above results reveal that the
first principal component gives the most contribution to
both the mortality rate and the life expectancy at birth in
China. Since both P values are 0.000 is less than 0.05, it is
concluded that the regression model (with several predictors
included) significantly predicts male mortality rate and male
life expectancy at birth in China. On the other hand, the P-
values for the principal components shown in Table 5 are less
than 0.05, which means that principal components account
for a significant amount of unique variance in male mortality
rate and male life expectancy at birth of China. The R-values
can show that the collected parameters better explain male
life expectancy than that for male mortality rate and more
data need to be considered in predicting male mortality rate

https://data.worldbank.org
https://www.scimagojr.com
https://data.worldbank.org
https://www.scimagojr.com
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and male life expectancy at birth in China.
These results ofmultiple linear regressions further support

the well-known conclusion that education can exert a very
high impact on both regional growths [2, 57–59], and health
promotion [25, 26, 28, 29, 53], lack of knowledge can cause
serious health problems [27]. Knowledge is necessary for
health benefits [22]. It is because of the function of knowl-
edge: making proper decisions and realizing actions [2], and
health can be improved by making better health decisions
[29]. Note that the above conclusions are mainly about the
effect of knowledge on health. There is no specific discussion
about the role of knowledge, especially medical knowledge in
different fields onmen’s health. Different from these research
results, this paper is to study the impact of published papers
in various disciplines of Medicine on men’s health. To our
knowledge, this is the first study to discuss the impact of the
medical publication in various disciplines on male mortality
rate and male life expectancy at birth in China by using
the regression method based on the principal component
analysis. The language of medical papers published by China
not only focuses on Chinese, thus which may not be a good
reflection of the whole Chinese population because many
people do not read English papers.
To compare theweight of input variables oriented a target,

the weight of the i-th input variable oriented a target can be
defined as

W j
i = Sj

i ×Bj (3)

where Bj is the regression coefficient between the input
variables and the j-th target data, and Sj

i is the component
score coefficient of the i-th input variable oriented a target.
Table 6 shows the results of evaluating the role of the

articles in medical disciplines oriented different targets by
using Eqn. 3. The order for the maximum contribution to
the minimum contribution to decreasing the male mortality
rate (adult) in the first principal component is documents in
medicine, GDP per capita, documents in pharmacology toxi-
cology pharmaceutics, documents in psychology, documents
in neuroscience, documents in nursing, and documents in
veterinary. The order for the maximum contribution to the
minimum contribution to increasing male life expectancy at
birth in the first principal component documents in psy-
chology, documents in nursing, documents in neuroscience,
documents in pharmacology toxicology pharmaceutics, doc-
uments in medicine, documents in health professions, docu-
ments in immunology and microbiology, documents in vet-
erinary, GDP per capita, adjusted savings: education expen-
diture, school enrollment at tertiary education for female, ad-
justed net national income per capita, and school enrollment
at tertiary education.

5. Conclusions

After those input data that are not significantly linear related
to target data have been removed in the principal component
analysis, principal components have been selected for multi-
ple linear regressions with both the mortality rate and the life

expectancy at birth. 69.3% of the variation in the normalized
male mortality rate (adult) of China could be explained by
both the first principal components. 54.7% of the variation
in the normalized male life expectancy at birth in China
could be explained by the first principal component, which
is determined from the stepwise regression analysis. 75.8%
of the variation in the normalized male life expectancy at
birth in China could be explained by both the first and second
principal components. The above results reveal that the first
principal component gives the most contribution to both the
mortality rate and the life expectancy at birth in China. These
results ofmultiple linear regressions further support thewell-
known conclusion reported in the literature. These findings
further support the well-known conclusion that education
can exert a very high impact on both regional growth and
health promotion, and lack of knowledge can cause serious
health problems. The proposed method can be treated as
a new method introduced to study the correlation between
scholarly publishing and health and well-being. In conclu-
sion, principal component analysis is valid in the study of
the correlation between scholarly publishing and health and
well-being.
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