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Background and Objectives: In recent years, with the improvement of people’s living standards and changes in
dietary patterns, dietary knowledge and food preference have been playing an increasingly crucial role in health.
The aim of our study was to examine the relationship between dietary knowledge, food preference, and long-short
term health status among Chinese adults aged 18-70. Methods and Study Design: This study employed cross-
sectional data from the 2015 China Health and Nutrition Survey obtained from 4822 adults. We utilized self-
assessed health status as an indicator of long-term health status and utilized sickness in the last four weeks as a
measure of short-term health status. Taking advantage of ordered probit regression, long-term health status was
regressed on all predictors, while the binary logistic regression was used to analyze the factors influencing short-
term health status. The propensity score matching is employed to account for potential selection bias in analysis,
thereby increasing the robustness and credibility of results. Results: The analysis revealed that dietary knowledge
and food preference can improve an individual’s long-term health status significantly. However, there is no evi-
dence to show that short-term health status is affected by food preference. Furthermore, dietary knowledge is
negatively associated with short-term health status. Conclusions: These findings highlight the importance of die-
tary education and healthy eating habits in improving the long-term health status of Chinese adults. The study
suggests implications for public health strategies aimed at enhancing the health and well-being of Chinese adults.
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INTRODUCTION

The fast pace and convenience of modern life contributed
to an over-reliance on foods high in sugar, fat, and salt at
the expense of fresh fruit, vegetables, and whole grains.
This unbalanced diet, accompanied by frequent consump-
tion of processed foods, has resulted in many people con-
suming excessive calories with lacking essential nutrients.
Poor dietary habits can lead to many health problems,
obesity is one of the major health problems caused by it.!
Large quantities of high-calorie, high-sugar foods, and
beverages, coupled with sedentary lifestyles?® have
caused a sharp rise in obesity among Chinese adults.*®
Obesity not only affects appearance but also seriously
increases the risk of cardiovascular disease,’® diabe-
tes, ' high blood pressure,*? and even certain types of
cancer.*®* Meanwhile, another problem to consider is a
high-salt diet. Excessive salt consumption results in high
blood pressure and a high risk of heart disease and stroke.
So, it is crucial to understand the relationship between
dietary knowledge, food preference, and long-short term
health status.

The maintenance and promotion of adult health is a key
element of national economic prosperity and social well-
being. Health status is a dynamic concept that changes
with nutritional intake,*> physical exercise,*® living envi-
ronment, and other factors.'”*® Therefore, when we

measure health status, we need to consider both long-term
health status with far-reaching implications, and short-
term health status with immediate effects. Concerning the
data from the China Health and Nutrition Survey, we em-
ployed self-assessed health and sickness in the last four
weeks to respectively reflect the long-term and short-term
health status of individuals.

In 2007, China issued its first Dietary Guidelines for
Chinese Residents,'® which was designed to provide Chi-
nese residents with guidance and advice on healthy eat-
ing.

Previous studies have shown that dietary knowledge
has a significant positive effect on self-assessed health
status.?>?! Individuals with adequate dietary knowledge
are more inclined to make healthy food choices.??> The
quality and quantity of food in one’s diet significantly
correlate with their overall health status.?*?* For example,
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colorectal cancer (CRC) is strongly associated with a high
intake of processed and red meats,”® and an individual’s
dietary behaviors are strongly associated with health sta-
tus. Dietary behaviors have an impact on mortality and
morbidity from non-communicable diseases (NCDs),?%%
the risk of specific diseases (e.g. cardiovascular disease,?
30 metabolic syndrome,3-% cancer,**% and on overall
mortality).*® Some researchers found that healthy dietary
intake can prevent chronic diseases such as obesity and
high cholesterol.3”¢ In contrast, food preference on
health has been under-researched relative to research on
the impact of dietary knowledge on health. Lee, et al.
reported that food preference is significantly associated
with mental health.*® Kim et al. demonstrated the absence
of a correlation between health status and somatic food
preference.’ Li et al. suggested that unhealthy food pref-
erence is positively associated with overweight and obesi-
ty in adolescents.*

Previous studies have primarily focused on the impact
of dietary knowledge on health status, providing limited
insight into the connection between food preference and
health status. Additionally, these studies have exclusively
addressed long-term health status, overlooking considera-
tions for short-term health conditions. In view of this, the
purpose of this study is to investigate the relationship
between dietary knowledge and food preference with
long-short term health status of Chinese adults using re-
gression methods. Additionally, the study aims to in-
crease the robustness and credibility of the findings by
using propensity score matching and to explore the signif-
icant factors influencing long-short term health status.

METHODS

Materials

Data

The China Health and Nutrition Survey (CHNS) is a pro-
spective multilevel survey jointly conducted by the Uni-
versity of North Carolina at Chapel and the Chinese Cen-
tre for Disease Control and Prevention (CDC).*? Consid-
ering that minors may not understand dietary knowledge
and the older people may be in poor health themselves, in
this study we used data from people aged 18 to 70 years
in the 2015 survey. We excluded samples of individuals
without employment because they lacked income. For
variables with less than 10% missing, we replaced con-
tinuous type variables with mean values, and for subtyped
variables with plurality. For variables with more than
10% missing, the multiple imputation approach was used.
The sample outliers were also excluded and 4,822 survey
participants were finally included in the study.

Ethics

This research was approved by the Institutional Review
Board at the University of North Carolina at Chapel Hill,
the China-Japan Friendship Hospital, Ministry of Health,
and the National Institute for Nutrition and Health, Chi-
nese Center for Disease Control and Prevention. All par-
ticipants signed an informed consent. All data were anon-
ymized.

Variables

Independent variables

The dietary knowledge and food preference were used as
independent variables. The questions of dietary
knowledge included 1 question with two response options
and 12 questions with 5 response options (individuals
who chose “Unknown” were excluded).: “1=Strongly
disagree”, “2=Disagree”, “3=Neutral”, “4=Agree”, and
“5=Strongly agree”. In reference to the previous study,*
we coded the question with two response options as yes
(coded 5) and no (coded 1) for consistency with other
questions. Based on the existing literature,** the study
judged the above options (Supplementary Table 1). The
scores for questions 2, 4, 6, and 12 for incorrect state-
ments were redistributed by reversing the scores of the
options. The final sum of the 13 questions was calculated,
with  higher scores representing greater dietary
knowledge.

In addition, the food preference section included five
questions with 5 response options: “1=Dislike very
much”, “2=Dislike”, “3=Neutral”, “4=Like”, and “5=Like
very much”. The study assessed these five food prefer-
ence questions (Supplementary Table 1), we reassigned
questions 2 and 5, by reversing the scores for each option.
The final sum of the scores for the five questions was
calculated, with higher scores representing participants
with healthier food preference.

Dependent variables

Idler & Benyamini found that self-assessed health has
been shown to be an independent predictor of mortality.*
Respondents had five options: “1=Very good”,
“2=Good”, “3=Fair”, “4=Bad”, and “5=Very bad”. To
make it clearer, we reversed the option sequence so that
higher scores indicated better long-term health status.

The answer to the question “During the past 4 weeks,
have you been sick or injured?” was used as an indicator
of short-term health. Respondents chose one of two an-
swers: “0=No”, or “1=Yes”. Eventually, we reversed the
scoring of the options, so that higher scores represented
better short-term health status.

Covariant variables

The covariant variables included individual characteris-
tics, household characteristics, and lifestyle. Individual
characteristics included age, gender, height, weight, total
net individual income, education level, marital status, and
geographic location; household characteristics included
total net household income and household; lifestyle in-
cluded smoking, drinking alcohol, sleep time, medical
insurance, medical institutions, and health service. We
showed the definitions and summary statistics of the vari-
ables (Supplementary Table 2).

Statistical analysis

We employed the chi-square test, one-way ANOVA, or
independent samples t-test as deemed appropriate, based
on the nature of the data. The regression model included
all variables that were found to be significantly different
by univariate analysis (p < 0.10) and other certain varia-
bles that were reported to be significantly associated with
health status by other researchers. Factors affecting long-
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term health status were analyzed through the ordered pro-
bit regression, while factors affecting short-term health
status were analyzed through a binary logit regression
model. The propensity score matching method was used
to estimate the precise impact of dietary knowledge and
food preference on long-term health status. The random
forest approach was used to rank the important variables
for predicting long-short term health status in adults. Sta-
tistical Package for the Social Sciences (SPSS) version
21.0, Statal7, and Python software were used for statisti-
cal analysis, and p values < 0.05 were considered to be
statistically significant.

RESULTS

Data on the basic characteristics of the 4,822 Chinese
adults were shown (Supplementary Tables 3-4). For long-
term health status, compared with adults in bad health
(including very bad), adults in good health (including
very good) were significantly younger (p < 0.001), they
had a higher ratio of educational level as senior high
school, vocational school and college (p < 0.001), a
greater proportion of marital status as unmarried, di-
vorced and separated (p < 0.001), a higher total net indi-
vidual income and total net household income (all p <
0.001), a higher proportion of living in urban sites (p <
0.001), a greater proportion had not visited medical insti-
tutions (p < 0.001), and a higher proportion of living in
southern China (p < 0.001). The majority of good health
(including very good health) adults had significantly
higher levels of height, weight, dietary knowledge, and
food preference (all p < 0.001). No differences were
found among participants in terms of gender, smoking,
drinking alcohol, health service, medical insurance, and
sleep time (all p > 0.05). For short-term health status,
compared with adults with poor short-term health status,
adults with good short-term health status were significant-
ly younger (p < 0.001), taller (p = 0.023), they had higher
rates of high school, vocational school, and college (p =
0.01), lower rates of visits to medical institutions (p <
0.001), higher food preference (p < 0.001), and longer
sleep time (p < 0.001). No differences were found be-
tween participants in terms of gender, weight, total net
individual income, total net household income, house-
hold, smoking, drinking alcohol, health service, medical
insurance, dietary knowledge, and geographic location (p
> 0.05).

The effect of dietary knowledge and food preference
score on long-term health status
Results in Table 1 show the impact of responders’ dietary
knowledge and food preference on long-term health sta-
tus. It was found that the influence of dietary knowledge
and food preference on long-term health status is signifi-
cantly positive (B = 0.014, SE = 0.004, p <0.001; B =
0.047, SE = 0.008, p <0.001, respectively). Age is nega-
tively correlated with long-term health status (B = -0.012,
SE = 0.002, p < 0.001). Urban households have better
long-term health than rural households (B = -0.073, SE =
0.037, p = 0.048). Gender, height, and weight have no
significant effect on long-term health status (all p > 0.05).
A Master degree or above has no significant effect on
long-term health status (p = 0.202). Being remarried,

widowed, and separated have no significant effect on
long-term health status (all p > 0.05), while being di-
vorced has a significant negative effect on long-term
health status (B = -0.332, SE = 0.139, p = 0.017). Total
net individual income has no significant effect on long-
term health status (p = 0.738). Total net household in-
come is positively associated with long-term health status
(B = 7.30e-0.7, SE = 1.76e—-0.7, p < 0.001). Adults who
go to medical institutions have worse long-term health
status (B = -0.307, SE = 0.131, p = 0.019). We found that
adults living in northern China have better long-term
health status than those living in southern China (B = -
0.206, SE = 0.034, p <0.001). Health services have no
significant effect on long-term health status (p = 0.132).

The effect of dietary knowledge and food preference
score on short-term health status

The impact of responders’ dietary knowledge and food
preference on short-term health status are presented in
Table 2. It was found that there is a significant negative
impact of dietary knowledge on short-term health status
(B = -0.027, SE = 0.012, p = 0.028). We hypothesized
that the observed result may be attributed to the fact that
individuals with underlying disease tend to be more con-
scientious with their diet, leading to higher scores in die-
tary knowledge. The older people may have underlying
diseases, which can lead to poor short-term health instead
of high dietary knowledge scores. To validate this hy-
pothesis, we also removed the sample with underlying
disease and redid a binary logit regression. The empirical
results (p = 0.177) can confirm our conjecture (Supple-
mentary Table 5). However, food preference then has no
significant impact on an individual’s short-term health
status (p = 0.138). Moreover, since food preference ap-
parently has a greater impact on long-term health, it may
be difficult to observe a significant effect of food prefer-
ence on health in the short term. There is also a signifi-
cant negative impact of age on short-term health status (B
=-0.019, SE = 0.005, p < 0.001). Only junior high school
graduation is significantly and positively associated with
short-term health status (B = 0.354, SE = 0.164, p =
0.032). Short-term health is worse for those who have
been to medical institutions (B = -2.088, SE = 0.250, p <
0.001). Our results also show that an individual’s short-
term health status worsens as a result of having received
health service (B = -0.851, SE = 0.216, p < 0.001). Sleep
time is positively correlated with short-term health status
(B = 0.236, SE = 0.052, p < 0.001). Finally, there is no
evidence to suggest that short-term health status is influ-
enced by one’s total net individual income, household,
and height (all p > 0.05).

Propensity score matching
In this way, much bias present with traditional statistical
methods can be avoided.

Analyzing the impact of dietary knowledge on long-term
health status based on propensity score matching model

The propensity score matching requires that the treatment
variable is a binary dummy variable. Therefore, the sam-
ples were divided into two groups at the median position
after sorting the samples according to high and low die-
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Table 1. Factors influencing long-term health status

Variables Model 1 Model 2 Model 3
B SE p value B SE p value B SE p value
Dietary knowledge 0.019 (0.004) <0.001 0.015 (0.004) <0.001 0.014 (0.004) <0.001
Food preference 0.044 (0.008) <0.001 0.048 (0.008) <0.001 0.047 (0.008) <0.001
Age -0.015 (0.002) <0.001 -0.012 (0.002) <0.001 -0.012 (0.002) <0.001
Household -0.166 (0.033) <0.001 -0.076 (0.037) 0.038 -0.073 (0.037) 0.048
Gender -0.076 (0.032) 0.017 0.033 (0.040) 0.397 0.003 (0.040) 0.941
Height 0.008 (0.003) 0.008 0.005 (0.003) 0.079
Weight 0.003 (0.002) 0.102 0.001 (0.002) 0.379
Education level
Junior high school 0.099 (0.053) 0.062 0.107 (0.053) 0.043
Senior high school 0.182 (0.061) 0.003 0.184 (0.061) 0.003
Vocational school 0.196 (0.069) 0.005 0.184 (0.069) 0.008
College 0.254 (0.063) <0.001 0.222 (0.064) 0.001
Master degree or above 0.284 (0.160) 0.076 0.205 (0.160) 0.202
Marital status
Remarried -0.099 (0.069) 0.149 -0.125 (0.069) 0.070
Divorced -0.335 (0.139) 0.016 -0.332 (0.139) 0.017
Widowed -0.216 (0.137) 0.115 -0.236 (0.137) 0.086
Separated 0.104 (0.372) 0.780 0.128 (0.373) 0.732
Total net individual income 1.10e07 (3.28 &07) 0.738
Total net HH income 7.30e07 (1.76e°7) <0.001
Medical institutions -0.307 (0.131) 0.019
Geographic location -0.206 (0.034) <0.001
Health service -0.140 (0.093) 0.132

B: regression coefficient; total net HH income: Total net Household income

p values were derived from analysis of ordered probit regression
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Table 2. Factors influencing short-term health status

Variables Model 1 Model 2 Model 3
B SE p value B SE p value B SE p value

Dietary knowledge -0.028 (0.012) 0.015 -0.029 (0.012) 0.015 -0.027 (0.012) 0.028
Food preference -0.037 (0.024) 0.129 -0.039 (0.024) 0.110 -0.037 (0.025) 0.138
Age -0.024 (0.005) <0.001 -0.023 (0.005) <0.001 -0.019 (0.005) <0.001
Household -0.148 (0.106) 0.164 -0.133 (0.118) 0.260 -0.205 (0.121) 0.089
Height 0.010 (0.007) 0.130 0.008 (0.007) 0.218 0.008 (0.007) 0.221
Education level

Junior high school 0.322 (0.164) 0.051 0.354 (0.164) 0.032

Senior high school 0.266 (0.180) 0.141 0.294 (0.183) 0.108

Vocational school 0.305 (0.216) 0.157 0.357 (0.220) 0.105

College 0.139 (0.195) 0.476 0.160 (0.195) 0.414

Master degree or above 0.171 (0.549) 0.756 0.201 (0.556) 0.717
Total net individual income 0.012 (0.011) 0.271 0.011 (0.012) 0.332
Medical institutions -2.088 (0.250) <0.001
Health service -0.851 (0.216) <0.001
Sleep time 0.236 (0.052) <0.001

B: regression coefficient
p values were derived from analysis of ordered probit regression

Table 3. Matching ATT results

Matching method Process group Control group ATT Robust standard deviation T —stat Pseudo R?
Dietary knowledge on long-term health status
1:4 match in calipers 3.810 3.728 0.082™ 0.032 3.14 0.001
nuclear match 3.809 3.726 0.083™ 0.025 3.42 0.001
0.01 radius match 3.811 3.729 0.081™ 0.025 3.33 0.001
0.05 radius match 3.810 3.726 0.084™ 0.025 3.49 0.001
Food preference on long-term health status
1:4 match in calipers 3.766 3.623 0.144™ 0.029 551 0.001
nuclear match 3.766 3.619 0.147™ 0.020 6.30 0.000
0.01 radius match 3.766 3.619 0.147™ 0.026 6.29 0.000
0.05 radius match 3.766 3.619 0.147™ 0.025 6.29 0.000
Dietary knowledge on short-term health status
1:4 match in calipers 0.901 0.921 -0.020 0.011 -2.02 0.001
nuclear match 0.901 0.982 -0.021" 0.009 -2.22 0.001
0.01 radius match 0.902 0.921 -0.019" 0.009 -2.08 0.001
0.05 radius match 0.901 0.922 -0.021" 0.009 -2.23 0.001

The standard error is obtained by repeated sampling 300 times using the Bootstrap method.
*p <0.05; **p<0.001
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tary scores in this study. The implementation of propensi-
ty score matching involves the following steps: first, the
logistic model was used to analyze the factors affecting
the level of adults’ dietary knowledge; second, estimated
probabilities of high dietary knowledge scores for each
adult were obtained by computation and used as propensi-
ty scores; finally, the Statal7 software was used to do
intra-cardinal 1:4 matching, kernel matching, and radius
matching with radius coefficients of 0.01 and 0.05 to
measure the Average Treatment Effect on the Treated
(ATT) for both samples with high and low dietary
knowledge scores after matching and to calculate the cor-
responding Pseudo R2 values.

The Pseudo R? after matching with the four matching
methods are all 0.001, which indicate that there is almost
no systematic difference between the treatment group and
the control group after matching with the four matching
methods (Table 3). In order to see the effect more intui-
tively and effectively before and after sample matching,
we plotted the probability distributions of the propensity
score values before matching and used the kernel match-
ing method after matching (Figure. 1A and Figure. 1B).
From the figure, we can see that the difference between
the treatment group and the control group before match-
ing is extremely significant, while the difference of two
sample groups after matching is very close. This indicates
that the matched samples are balanced and the results of
ATT are robust.

The matching results show that the ATT is significant
for four matches (all p < 0.001). The ATT are 0.0817,
0.0826, 0.0813, and 0.0840 for intra-caliper 1:4 matching,
kernel matching, radius matching of 0.01, and radius
matching of 0.05, respectively (Table 3). So dietary
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knowledge has a significant positive effect on long-term
health status.

Analyzing the impact of food preference on long-term
health status based on propensity score matching model
Similar to the methods used for dietary knowledge, food
preference was also handled as a binary variable. The
Pseudo R2 values after matching are very small, indicat-
ing little systematic difference between the treatment and
control groups (Table 3). The probability distributions of
pre-matching and post-kernel-matching propensity score
values were plotted (Figure. 1C and Figure. 1D). From
the figure, we can see that difference of two sample
groups after matching is very close. This suggests that the
matched samples are balanced and that the results of the
ATT are robust.

The results indicate that the ATT is significantly posi-
tive regardless of the matching method used. The ATT
are 0.144, 0.147, 0.147, and 0.147 for intra-caliper 1:4
matching, kernel matching, radius matching of 0.01, and
radius matching of 0.05, respectively (Table 3). This
shows that food preference has a significant positive ef-
fect on long-term health status.

Analyzing the impact of dietary knowledge on short-
term health status based on propensity score matching
model

The results of the ATT estimated through different
matching methods exhibited slight variations, but general-
ly indicates a significant negative effect of dietary
knowledge on short-term health status. This trend remains
generally consistent across the different methods, which
indicates stability in the results. Specifically, the intra-
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Figure 1. Feature Score Density Distribution Before and After Matching. (A) feature score density distribution before matching (dietary
Knowledge); (B) feature score density distribution after matching (dietary Knowledge); (C) feature score density distribution before
matching (food preference); (D) feature score density distribution after matching (food preference)
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caliper 1:4 matching method is significant (p < 0.10),
while the kernel matching and radius matching with radi-
us coefficients of 0.01 and 0.05 methods are significant
(all p < 0.05). The ATT are -0.0200 for intra-caliper 1:4
matching, -0.0205 for kernel matching, -0.0194 for 0.01
radius matching, and -0.0205 for 0.05 radius matching,
respectively (Table 3). This indicates that dietary
knowledge has a significant negative effect on short-term
health status.

Assessing variables based on importance

The random forest approach was used to rank the varia-
bles based on importance for predicting long-short term
health status. We found that total net household income
(38.1%), age (23.6%), dietary knowledge (18.1), and food
preference (13.2%) are the most four important independ-
ent factors associated with predicting long-term health
status. At the same time, age (42.0%), dietary knowledge
(36.6%), sleep time (16.1%), and medical institutions
(3.42%) are the most four important independent factors

A Varibles Importance in Random Forest

Medical institutions §1.00%
Geographic
Household

Food preference -13.17%

Dietary knowledge

Variables

Age 23.62%

Total net HH income B.12%

0.0

0.1

0.2
Importance

0.3 0.4

associated with predicting short-term health status (Figure
2A and Figure 2B).

DISCUSSION
In this study, the main purpose of the study is to explore
the effect of dietary knowledge and food preference on
long-short term health status. Based on the results of the
above analysis, we learn that both dietary knowledge and
food preference have a significant positive effect on long-
term health status, dietary knowledge has a significant
negative effect on short-term health status, and food pref-
erence has no significant effect on short-term health sta-
tus. Moreover, it is demonstrated that the above findings
are robust and credible by using the propensity score
matching model. The conclusions drawn by the study on
dietary knowledge on long-term health are consistent with
the direction of previous studies.“® They found enhancing
an individual’s dietary knowledge can improve their life-
style and reduce their prevalence of disease.

In addition, the findings indicate that age plays a very
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Figure 2. Rank independent variables by The Importance on The Random Forest Model. (A) ranking of importance of variables affecting
long-term health status; (B) ranking of importance of variables affecting short-term health status
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CONCLUSIONS: Dietary knowledge and food preference can improve an individual's
long-term health status significantly. There is no evidence to show that short-term health
status is affected by food preference. Dietary knowledge is negatively associated with

short-term health status.
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important role in the development of long-short term
health status of Chinese adults. The long-short term
health status of Chinese adults deteriorates with increas-
ing age, which has been confirmed in previous studies. A
possible explanation for this phenomenon is that as we
grow older, our bodily functions slowly decline, which
increases the risk of diseases and health problems.*’

The study also revealed a correlation between decreas-
ing total net household income and a deterioration in the
long-term health status of Chinese adults, highlighting a
significant influence of economic conditions on the de-
velopment of their long-term health status. This finding is
consistent with previous research.”® This could be at-
tributed to the notion that adverse economic conditions
may induce psychological stress.**5° Consequently, this
stress might contribute to an elevated frequency of alco-
hol consumption and smoking,®* leading to an increased
prevalence of chronic diseases and consequently,® a dete-
rioration in long-term health. The study also revealed that
the long-term health status of Chinese adults improves
with increasing levels of education level and height. A
possible explanation for the effect of education level is
that people with higher education have easier access to
health resources to adopt healthier lifestyles.>® While a
potential explanation for the observed effect of height is
that being taller could confer certain advantages. Greater
height is associated with better cardiovascular health and
an overall healthier lifestyle.>*

We also found that individuals from urban registration
tend to exhibit a better long-term health status relative to
rural residents. This might be because living in urban
areas has better access to modern healthcare facilities and
new medical technologies, while living in rural areas have
difficulties in accessing basic services.>> Moreover, indi-
viduals from northern China have better long-term health
status relative to those from southern China. It might be
because southern China generally exhibits a greater abil-
ity to alleviate environmental pressures while simultane-
ously enhancing human well-being compared to the less
developed northern China.%

The study ranked the independent variables based on
their importance associated with predicting long-short
term health status through a random forest model. We
have identified several important factors that impact long-
term health status as total net household income, age,
dietary knowledge, and food preference. The important
influencing factors on short-term health status are age,
dietary knowledge, sleep time, and medical institutions.

The key strengths of our study are listed as follows.
First, we have ensured that the sample covers the entire
country by using a stratified sampling method. Second,
this study comprehensively considers both short-term and
long-term health factors to enhance the accurate assess-
ment of health status. Third, we used a propensity score
matching model to enhance the robustness and credibility
of the research results. The results of these statistical
analyses can provide theoretical support for the develop-
ment of rational strategies to improve the long-term and
short-term health status of Chinese adults.

However, several limitations of the study should be al-
so considered. First, the data used in the study is only the
sample of 2015, which may bring some bias to the results.

Second, the limitations of the used data do not allow us to
explore the relationship at the micro-cognitive level.
Third, due to data limitations, this paper only investigated
the effects of dietary knowledge and food preference on
long-short term health status, but we did not provide em-
pirical analyses of the effects of specific dietary behaviors
on long-term and short-term health status.

Given the above findings, efforts should be made to
improve individuals’ dietary knowledge and develop
healthy food preference. Therefore, nutritional health
organizations and other organizations should develop
more concise and easy-to-understand dietary guidelines
for different groups of people.
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Supplementary Tables
Supplementary Table 1. Dietary knowledge and food preference questionnaire
Serial number Problem statement Judgement
Dietary knowledge guestionnaire
1 Choosing a diet with a lot of fresh fruits and vegetables is good forone’s T
health.
2 Eating a lot of sugar is good for one’s health. F
3 Eating a variety of foods is good for one’s health. T
4 Choosing a diet high in fat is good for one’s health. F
5 Choosing a diet with a lot of staple foods [rice and rice products and T
wheat and wheat products] is not good for one’s health.
6 Consuming a lot of animal products daily (fish, poultry, eggs and lean F
meat) is good for one’s health.
7 Reducing the amount of fatty meat and animal fat in the diet is good for T
one’s health.
8 Consuming milk and dairy products is good for one’s health. T
9 Consuming beans and bean products is good for one’s health. T
10 Physical activities are good for one’s health. T
11 Sweaty sports or other intense physical activities are not good for one’s T
health.
12 The heavier one’s body is, the healthier he or she is. F
Food preference questionnaire
(How much do you like this food)
1 Fast food (KFC, pizza, hamburgers, etc.) Unhealthy
2 Salty snack foods (potato chips, pretzels, etc.) Unhealthy
3 Fruits Healthy
4 Vegetables Healthy
5 Soft drinks and sugared fruit drinks Unhealthy
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Supplementary Table 2. Definition and evaluation of dependable variables

Variable Name

Independent variables

Variable Meaning

Variable Value

Dietary knowledge
Food preference

Dependent variables

Long-term health status
Short-term health status

Individual characteristic vari-

ables
Age
Gender
Height
Weight

Total net individual in-

come
Education level

Marital status

Geographic location

Household characteristics

Total net HH income
Household

Lifestyle
Smoking
Drinking alcohol
Sleep time
Medical insurance
Medical institutions
Health service

cumulative score for 13 dietary knowledge
questions

cumulative score for 5 food preference ques-
tions

self-assessed health in 2015

have you had an illness or injury in the last
four weeks?

age

gender

height

weight

total annual net individual income

educational level

marital status
live in the South or North?

total annual net household income
urban and rural areas

do you smoke?

do you drink alcohol?

sleep time

whether or not you have medical insurance
have you ever been to a medical institution?
have you had access to health service?

actual scores

cumulative score for 5 food preference ques-
tions

very bad=1; bad=2; fair=3; good=4; very
good=5
yes=0; no=1

real age

boys=1; girls=2
actual height(cm)
actual weight(kg)
CNY/year

primary school=1; junior=2; high school=3;
vocational school=4; college=5; master’s
degree=6

unmarried=1; remarried=2; divorced=3; wid-
owed=4; separated=5

northern China=1; southern China=2

CNY/year
urban=1; rural=2

no=0; yes=1
no=0; yes=1
sleep duration(h)
no=0; yes=1
no=0; yes=1
no=0; yes=1




Dietary knowledge, food preference and health

225

225

Supplementary Table 3. The basic characteristics of the participants by long health status: CHNS 2015’

Characteristics Overall Long-term health status (S—health) p
Very bad Bad Fair Good Very good
(N=10) (N=167) (N = 1698) (N =2211) (N=736)
Personal characteristics
Age (mean + SD) 446+ 117 476+ 149 49.8+ 113 46.3+ 117 436+ 117 426+ 114 <0.001
Gender (n, %) 0.289
Boys 2694 (55.9%) 5 (50.0%) 81 (48.5%) 968 (57.0%) 1225 (55.4%) 415 (56.4%)
Girls 2128 (44.1%) 5 (50.0%) 86 (51.5%) 730 (43.0%) 986 (44.6%) 321 (43.6%)
Height (cm, mean £ SD) 164 + 8.2 162 +94 162 £9.0 163+ 8.0 164 + 8.2 166 +8.1 <0.001
Weight (kg, mean + SD) 652+ 12.3 65.0+ 11.6 63.3+ 137 64.4+ 120 652+ 120 67.3+£ 129 <0.001
Education level (n, %) <0.001
Primary school 599 (12.4%) 1 (10.0%) 43 (25.7%) 254 (15.0%) 248 (11.2%) 53 (7.2%)
Junior high school 1648 (34.2%) 3(30.0%) 61 (36.5%) 650 (38.3%) 720 (32.6%) 214 (29.1%)
Senior high school 805 (16.7%) 2 (20.0%) 20 (12.0%) 291 (17.1%) 370 (16.7%) 122 (16.6%)
Vocational school 533 (11.1%) 1 (10.0%) 13 (7.8%) 168 (9.9%) 261 (11.8%) 90 (12.2%)
College 1183 (24.5%) 2 (20.0%) 29 (17.4%) 321 (18.9%) 588 (26.6%) 243 (33.0%)
Master degree or above 54 (1.1%) 1 (10.0%) 1 (0.6%) 14 (0.8%) 24 (1.1%) 14 (1.9%)
Marial status (n, %) <0.001
Unmarried 336 (7.0%) 0 4 (2.4%) 87 (5.1%) 174 (7.9%) 71 (9.6%)
Remarried 4303 (89.2%) 10 (100.0%) 150 (89.8%) 1538 (90.6%) 1955 (88.4%) 65 (88.3%)
Divorced 80 (1.7%) 0 4 (2.4%) 30 (1.8%) 41 (1.9%) 5 (0.7%)
Widowed 94 (1.9%) 0 9 (5.4%) 41 (2.4%) 36 (1.6%) 8 (1.1%)
Separated 9 (0.2%) 0 0 2 (0.1%) 5 (0.2%) 2 (0.3%)
Total net individual income 42277 + 60537 23132 + 18050 27021 + 32704 37546 + 56864 45987 + 68248 45768 + 46457 <0.001
(CNY/year, mean + SD)
Family characteristics
Total net HH income 96666 + 113131 86372 + 76051 63561 + 56166 82997 + 112071 106039 + 120099 107698 + 98639 <0.001
(CNY/year, mean + SD)
Household (n, %) <0.001
Urban 2295 (47.6%) 5 (50.0%) 58 (34.7%) 717 (42.2%) 1095 (49.5%) 420 (57.1%)
Rural 2527 (52.4%) 5 (50.0%) 109 (65.3%) 981 (57.8%) 1116 (50.5%) 316 (42.9%)
Lifestyle (n, %)
Smoking (yes) 1534 (31.8%) 4 (40.0%) 49 (29.3%) 559 (32.9%) 711 (32.2%) 211 (28.7%) 0.266
Drinking alcohol (yes) 1687 (35.0%) 3(30.0%) 51 (30.5%) 589 (34.7%) 794 (35.9%) 250 (34.0%) 0.593
Medical institutions (yes) 71 (1.5%) 1 (10.0%) 9 (5.4%) 23 (1.4%) 29 (1.3%) 9 (1.2%) <0.001
Health service (yes) 144 (3.0%) 1 (10.0%) 8(4.8%) 59 (3.5%) 51 (2.3%) 25 (3.4%) 0.063

S-health: self-assessed health status; Total net HH income: total net household income

TContinuous variables are described as mean * standard deviation range, and categorical variables as number (frequency)

p values were derived from analysis of independent-sample t-test or variance (ANOVA) for continuous variables according to the nature of data and chi-squared tests for category variables.
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Supplementary Table 3. The basic characteristics of the participants by long health status: CHNS 2015 (cont.)

Characteristics

Long-term health status (S—health)

Good
(N =2211)

Very good
(N =736)

Lifestyle (n, %)
Medical insurance (yes)

Sleep time (h, mean + SD)
Dietary knowledge (mean + SD)
Food preference (mean + SD)

Geographic location (n, %)
Northern China
Southern China

2167 (98.0%)
7.8+09
473+ 45
185+22

884 (40.0%)
1327 (60.0%)

715 (97.1%)
78409
476+49
188+25

398 (54.1%)
338 (45.9%)

0.244
0.471
<0.001
<0.001
<0.001

S-health: self-assessed health status; Total net HH income: total net household income
TContinuous variables are described as mean * standard deviation range, and categorical variables as number (frequency)

p values were derived from analysis of independent-sample t-test or variance (ANOVA) for continuous variables according to the nature of data and chi-squared tests for category variables.
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Supplementary Table 4. The basic characteristics of the participants by short health status: CHNS 2015'
Characteristics Overall Short-term health status (Fsickness) p
Yes (N =456) No (N = 4366)
Personal characteristics
Age (mean + SD) 446 + 11.7 479+ 129 443+ 116 <0.001
Gender (n, %) 0.244
Boys 2694 (55.9%) 243 (53.3%) 2451 (56.1%)
Girls 2128 (44.1%) 213 (46.7%) 1915 (43.9%)
Height (cm, mean = SD) 164 + 8.2 163 + 84 164 + 8.2 0.023
Weight (kg, mean = SD) 652+ 123 643+ 122 653+ 123 0.130
Education level (n, %) 0.01
Primary school 599 (12.4%) 82 (18.0%) 517 (11.8%)
Junior high school 1648 (34.2%) 148 (32.5%) 1500 (34.4%)
Senior high school 805 (16.7%) 76 (16.7%) 729 (16.7%)
Vocational school 533 (11.1%) 44 (9.6%) 489 (11.2%)
College 1183 (24.5%) 101 (22.1%) 1082 (24.8%)
Master degree or above 54 (1.1%) 5(1.1%) 49 (1.1%)
Total net individual income 42277 + 60537 37558 £ 48416 42770 + 61649 0.08
(CNY/year, mean £ SD)
Family characteristics
Total net HH income 96666 + 113131 89186 + 102278 97448 + 114188 0.138
(CNY/year, mean + SD)
Household (n, %) 0.076
Urban 2295 (47.6%) 199 (43.6%) 2096 (48.0%)
Rural 2527 (52.4%) 257 (56.4%) 2270 (52.0%)
Lifestyle (n, %)
Smoking (yes) 1534 (31.8%) 155 (34.0%) 1379 (31.6%) 0.294
Drinking alcohol (yes) 1687 (35.0%) 161 (35.3%) 1526 (35.0%) 0.880
Medical institutions (yes) 71 (1.5%) 33 (7.2%) 38 (0.9%) <0.001
Health service (yes) 144 (3.0%) 32 (7.2%) 112 (2.6%) 0.063
Medical insurance(yes) 4729 (98.1%) 450 (98.1%) 4279 (98.0%) 0.317
Sleep time (h, mean + SD) 78+09 75+ 11 78+09 <0.001
Dietary score (mean + SD) 469 £4.7 472 4.2 46.8 +4.7 0.059
Food preference score (mean + SD) 185+23 189+21 184+23 <0.001
Geographic location (n, %) 0.364
Northern China 1957 (40.6%) 176 (38.6%) 1781 (40.8%)
Southern China 2865 (59.4%) 280 (64.1%) 2585 (59.2%)

Fsickness: illness in the past four weeks; Total net HH income: total net household income
TContinuous variables are described as mean =+ standard deviation range, and categorical variables as number(frequency)
p values were derived from analysis of independent-sample t-test or variance (ANOVA) for continuous variables according to the nature of
data and chi-squared tests for category variables.

Supplementary Table 5. Factors influencing short-term health status (exclude samples with underlying diseases)

Variables Model 1 Model 2 Model 3
B' SE p value B' SE p value B' SE p value
Dietary knowledge -0.019  (0.013) 0.157 -0.019  (0.014) 0.172 -0.019 (0.014) 0.177
Food preference -0.033  (0.028) 0.239 -0.036  (0.028) 0.200 -0.031 (0.028) 0.267
Age -0.014  (0.005) 0.008 -0.013  (0.006) 0.017 -0.010 (0.006) 0.091
Household -0.123  (0.123) 0.315 -0.110  (0.139) 0.428 -0.201 (0.142) 0.157
Height 0.014  (0.008) 0.056 0.012  (0.008) 0.119 0.013 (0.008) 0.100
Education level
Junior high school 0.423  (0.196) 0.034 0.434 (0.198) 0.031
Senior high school 0.466  (0.224) 0.037 0.469 (0.225) 0.038
Vocational school 0.392 (0.260) 0.133 0.403 (0.269) 0.134
College 0.181  (0.229) 0.431 0.180 (0.232) 0.438
Master degree or 0.042  (0.565) 0.941 0.082 (0.576) 0.887
above
Total net individual in- 0.017  (0.014) 0222 0.016 (0.014) 0.272
come
Medical institutions -2.227 (0.304) <0.001
Health service -0.891 (0.266) 0.001
Sleep time 0.253 (0.062) <0.001

B: regression coefficient

p values were derived from analysis of ordered probit regression



