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Abstract

Background: Traditional Chinese food has been believed to be closely associated with affecting salubrious health
outcomes, enhancing longevity, and interoperating with traditional Chinese medicine. Over the past several
decades, traditional Chinese food has been going through significant evolution and qualitative transition of
nontraditional eating behaviors. This food transition and eating pattern transformation are propelled by China’s vast
population size, rapid socioeconomic development, lifestyle changes, and global influence. Inevitably, these dietary
shifts are having a considerable impact not only on public health in China but also globally.

Purpose: The purpose of the present study is to examine the socioeconomic and health effects of the shift from
consuming traditional Chinese food into increasingly consuming Western-style processed foods, fast foods,
saturated fats, snacks, sugary beverages, and eating out more often than the traditional home cooking. This study
also investigates the prevalence, health effects, and sociodemographic implications of food transition and adopting
Western-style eating patterns.

Methods: Cross-sectional analysis of primary data collected from 1292 adult male and female participants was
performed. Participants responded to a cross-sectional self-administered paper-and-pencil-based food history and
beverage intake questionnaire. Chi-square analyses were employed to analyze data obtained from the
nonparametric variables, whereas t tests were performed to analyze data obtained from the parametric variables.

Results: There were significant differences in snack food shopping distributions between gender and marital status
factors. Females were more likely to purchase more snacks than males, whereas singles were more likely to
purchase more snacks than married. Pooled data suggest that 79.67% of the respondents consumed fast food with
wide-ranging frequencies. There were significant differences between water and all other typical drinks, as water
recorded the highest consumption rate by 65.31%. There were significant differences between the three meal-
eating locations, as 48.45% of the respondents were more likely to consume most of their daily meals at home,
whereas, combined, 51.55% were more likely to consume most of their daily meals out-of-home. Baking food
scored 77.94% compared with all other food preparation methods. Overall healthy eating behaviors results
indicated that 49.67% of the respondents consumed a healthy diet most of the time, whereas combined, 50.33%
either consumed a healthy diet sometimes or not at all.
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Conclusions: Traditional Chinese eating practices have been transitioning into nontraditional eating behaviors that
may be associated with a multitude of chronic non-communicable diseases and high mortality rates. As these rates
have been projected to continue rising, there is a need to focus on introducing public health promotion policies,
including health education and lifestyle-enhancing initiatives aimed at promoting nutritive balance and adopting
healthier eating behaviors. These policies can be tailored to support the most affected groups among the lower-
and middle-income Chinese, as well as similar populations in developing countries.

Keywords: Traditional Chinese food, Nontraditional eating behaviors, Fast food, Snack food, Food transition, Cross-
cultural food influence, Sociodemographic factors, Ethnic minorities, China

Introduction
Over nearly 5000 years and more than thirteen imperial
dynasties, traditional Chinese food has evolved from a
rudimentary style in a primitive society to sophisticated
gastronomic art and science in contemporary society.
Traditional food is a quintessential symbol of Chinese
culture and identity, and it occupies a unique status that
far exceeds its economic and nutritional values. Trad-
itional Chinese food can be dated back to 770–476 BC
when the Chinese began to consume foods obtained
from home-cultivated milled cereal grains such as rice,
whole wheat, and barley. Regardless of its duration and
food styles, traditional food and eating habits of any cul-
ture are invariably susceptible to eventually evolve be-
yond their time and geographical space. Food made
from milled grains, especially wheat and barley in north-
ern China was a staple ingredient in meeting the dietary
needs of people by making various types of noodles,
dumplings, stuffed buns, and pastry. Conversely, rice
was the staple ingredient in making rice-based foods to
meet the dietary needs of Chinese living in the southern
regions of the country. As a sign of an early natural diet-
ary evolution, the northern-cultivated wheat and barley
found their way down to the south, whereas rice and
rice-based food products proliferated from the south up
to the north, and eventually burgeoned throughout the
rest of the country making a significant contribution to
the shaping of the Chinese dietary culture and long-
standing eating traditions. The traditional Chinese food
culture is no exception as it faces the unavoidable chal-
lenges of natural evolution and social changes. For some
cultures, these challenges might also present unexplored
opportunities for innovation, growth, and positive
changes. One of the most influential factors in the tran-
sition of traditional food is the massive contemporary
urbanization of the vast Chinese rural territories. The
steady influx of rural migrants into urban cities seeking
better employment opportunities had a significant influ-
ence on the evolution of traditional dietary behaviors
during the 1980s and 1990s. This rapid dietary evolution
led to the emergence of a raft of new diseases related to
the adoption of novel dietary behaviors. Several re-
searchers identified urbanization as a major driving force

in the expansion of an emerging pandemic of food tran-
sition associated with chronic non-communicable dis-
eases (NCDs) among urban city inhabitants. Research
findings showed that within 10 years (1994–2004), the
production of cooking oil increased by nearly 50%,
which was chiefly driven by low prices and rising in the
average household income of low- and middle-class
Chines. According to these research findings, this transi-
tion from a traditional rural-style diet to a more urban-
adapted diet may contribute to higher risks of diet-
related NCDs [1–8].
As a nutrition transition model, the term “nutrition

transition” was conceived by [9] in 1993. The term de-
scribes the model as an alteration in food intake and en-
ergy expenditure, which is measured by the number of
calories spent daily based on the Total Daily Energy Ex-
penditure (TDEE) equation. According to this model,
nutrition transition typically follows demographic, socio-
economic, and epidemiological changes. Particularly, the
term is employed to describe food consumption transi-
tion patterns in developing countries through shifting
from consuming traditional indigenous diets that are
high in whole grains, vegetables, fruits, and dietary fiber
to increasingly consume Western-style diets that are
high in simple sugars, saturated fat, processed carbohy-
drates, and animal-based foods. Recent research by [10]
identified significant environmental and climate impacts
on dietary changes across food systems over the last 10
years. These impacts include under-nutrition, household
food insecurity, child malnutrition, environmental
health, issues, and inadequate access to healthcare ser-
vices. Therefore, the existing nutrition transition
phenomenon necessitates a socio-anthropological exam-
ination of the current food supply chain. Especially,
reexamining the environmental and health impact of the
high consumption of animal-sourced foods. The India
and France model of de-animalization of food sources
advocates for considering finding an alternative ap-
proach to food and nutrition transitions [11]. These en-
vironmental and food security impacts on the global
food systems are consistent with the nutrition transition
models proposed by [9–11]. Rapid environmental and
food transition impacts are commonly occurring in
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countries that are going through significant economic
and sociodemographic developments. Although im-
pacted differently by nutrition and food transition,
among these affected countries are China, Brazil, and
India.
Research by [12] suggested that there is a need to

learn more about the influences of the interaction of nu-
trition transition, dietary behavior, and demographic
changes on the development of lifestyle-related condi-
tions in China, where the dietary patterns differ greatly
from those of the Western populations. According to
[9], the dynamic shifts in increased caloric intake from
poor diets coupled with physical inactivity patterns lead
to higher rates of lifestyle-related NCDs. As one of the
countries impacted by the effects of nutrition transition,
whereas China has made significant progress in man-
aging food insecurity and nutrition transition as defined
by [9], it is still facing many challenges in connection
with diet-related NCDs because of the demographic,
economic, and epidemiological changes it has been ex-
periencing during the last several decades. Several stud-
ies examined the effects of the intersection of the factors
of social and economic transformation with the shifts in
dietary patterns and nutritional status in China, particu-
larly in urban environments [13, 14]. Research by [15]
reported high rates of prevalence of diseases among the
ethnic minority groups in rural areas in China [15]. at-
tributed several contributing factors chiefly among them
are indigenous social customs, cultural-specific tradi-
tions, variations in food consumption, healthcare access
disparities, level of education, and genetic backgrounds.
Moreover, [15] suggested that the ethnic backdrop and
socioeconomic status of the rural ethnic groups repre-
sent the major contributing factors to the health dispar-
ity between the Chinese ethnic minority groups and the
Chinese Han ethnic majority group. Consistent with the
findings by [15, 16] found that rural disparity in health-
care among minority Chinese who had less access to
healthcare facilities and visited physicians considerably
fewer times than those minority Chinese living in urban
settings. These findings indicated that there is a need to
further examine the effects of nutrition transition as de-
scribed by [9] in China in the under-researched and
under-served minority ethnic populations. A study by
[17] suggested that food functions not only as a source
of nutrition for humans, but also contributes in different
ways to people’s daily life, their beliefs, and socioeco-
nomic needs. Further, [9] argued that there is a relation-
ship between food and human health, as the nutrients
that people obtain from different food sources, their eat-
ing behaviors, and food choices may directly affect the
nutrient intake and its health implications for people.
Food choices and eating behavior are not only associated
with negative health outcomes, but can also be

influenced by cultural, socioeconomic, and geographical
factors such as the various effects of migration from
rural to urban settings. Understanding the interplay of
these factors can be conducive to preventing diet-related
diseases and improving the health and longevity of
people, which has been one of the goals of the trad-
itional Chinese diet.
The historical evolution of Chinese food reveals that

since the inception of the Zhou eating protocol system
during the Zhou Dynasty (1047 BC–256 BC), the
Chinese eating behavior was regarded as a “social ritual.”
This ancient eating etiquette was one of the expected
customary social characteristics of the ancient Chinese
food culture that originated as a form of religious rites
by offering food and fruits to deities, departed ancestors,
and ghosts. Relatedly, Confucius (551–479 BCE), a
Chinese philosopher and teacher who was recognized
for establishing a dietetic culture by developing proper
culinary techniques and special eating etiquettes. Al-
though they are becoming nearly extinct, his teachings
regarding food preparation methods and eating manner-
isms are still considered an essential constituent of
Chinese traditional food culture [18]. However, like
many ancient cultural phenomena, over time, the
Chinese food culture is no longer able to circumvent the
eventual transmutation [2]. With the inevitable socioeco-
nomic and cultural evolutions, traditional food cultures
must adapt to the new challenges of the emergence of
the contemporary food culture to satisfy the demands of
the modern lifestyle of the consumers they cater to [19].
The processed food, fast food, and soft beverage indus-
tries are increasingly targeting the growing young adult
populations in the lucrative Asian markets with ultra-
processed food advertisements [20].
One of the instrumental factors that facilitated nutri-

tion transition and changes in traditional dietary habits
over time was that the Chinese people are not strin-
gently nationalistic to the extent of totally resisting
imported foreign food ingredients. Throughout Chinese
food history, foreign foods have found their way to
China in a myriad of ways and were readily accepted to
be amalgamated within the native Chinese food culture.
Moreover, traditional Chinese food is prodigiously di-
verse and is a presentation of a mélange of extraterrito-
rially imported and regional food cultures. Whereas it is
locally originated and produced, traditional Chinese food
has long been influenced and characterized by several
factors, including the enormous diversity of food
sources, diversity of physical and human geographies,
distinct socio-ethnic food traditions, and faith-based
food traditions [18]. For millennia, employing food as a
modality of “food therapy” or “medical diet therapy” in
the field of traditional medicine to preserve health and
improve lifespan, which is believed to be achieved by
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maintaining a balance between the “Yin” or “receptive”
and the “Yang” or “active” through the proper combin-
ation of nutrition and medicine. This has been an im-
portant function of the Chinese traditional food culture
that made it more enduring throughout the centuries
[21–23]. During prehistoric times, goat, sheep, and
wheat were brought to China from Western and Central
Asia, whereas various fruits and vegetables found their
way to China during the Han Dynasty (206 BC-220 AD)
and Tang Dynasty (618–906 AD). Further, sweet pota-
toes and peanuts were transported by mariners during
the Ming Dynasty (1368–1644 AD). Through the over-
land Silk Road trade routes (Fig. 1), pomegranates, lima
bean, watermelon, muskmelon, carrot, fennel, grapes,
celery, and other spices came to China through Central
Asia into the Xinjiang Uygur territories in western
China. These foreign food imports were fully assimilated
into traditional Chinese foods [1, 24]. Similarly, through
the overland and maritime trade routes (Fig. 1), exotic
animals and foods were transported into China, which
enriched the diversity of Chinese gastronomies. Only a
few of them maintained their foreign provenance. Cori-
ander, onions, peas, and sesame seeds were also
imported from Bactria, an ancient region in Central

Asia. Whereas cucumber entered China from Western
Asia during the Han Dynasty [25, 26]. Red hot chili pep-
pers, an indispensable spice ingredient that transformed
the contemporary Chinese culinary culture and can be
found ubiquitously across the celebrated regional cui-
sines, were incipiently introduced to China by the
Portuguese sailors through voyaging the Indian Ocean
and South China seashores in the 1570s (Fig. 2) [27].
During the Tang Dynasty, almonds, figs, sugar beets,
spinach, and lettuce were transported into China by
traders and migrants from the Middle East, Western,
and Central Asia, particularly from Turkey, Iran, and
North Africa. As an earlier indication of the adaptation
to foreign food ingredients, during the Han Dynasty,
Chinese chefs accepted foreign cooking styles and modi-
fied indigenous milled wheat and barley flour to make
the first noodles and cakes. Similarly, early Chinese
cooks were willing to adapt to and learn from other eth-
nic food cultures and modify them to appeal to Chinese
palates (Table 1).
In addition to red hot chili peppers, two of the most

omnipresent ingredients in traditional Chinese food are
ginger and garlic. They are essential cooking spices fea-
tured in most of the cuisine recipes throughout China.

Fig. 1 The Ancient overland Silk Road (depicted in red lines) and maritime Silkroad (depicted in blue lines) trade routes map. Source: Ancient
History Encyclopedia, retrieved from https://www.ancient.eu/image/8327/map-of-the-silk-road-routes/, March 2018
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However, neither of the tangy-flavored ginger nor the
pungent-flavored garlic plants is native to China. Both
plants were integral ingredients of the diet of several an-
cient food cultures. Garlic can be traced back to 3200
BC in ancient Egypt, where the workers who built the
pyramids were provided with a steady diet of garlic to
stimulate them to summon up enough stamina to
continue enduring constructing the Great Pyramid of
Cheops, which took 20 years to build. In the Roman
Empire, garlic was used to feed the gladiators ahead of
their fighting contests. Furthermore, historic evidence
showed that ceremonial banquets in the Medieval era
provided raw garlic, which was employed as a prophylac-
tic against the plague. There is a long-held belief in
Chinese food culture that garlic and ginger contribute to
a myriad of therapeutic benefits to cure ailments ranging
from the common cold, respiration, and leprosy to treat-
ing gastrointestinal disorders and parasitic infestation.
This herbal medicinal belief might explain the import-
ance and ubiquity of garlic and ginger as essential
ingredients in both the Chinese culinary culture and

nontraditional medicine practice [28, 29]. Ultimately,
this adaptability and intercultural food exchange
approach has shaped and facilitated the evolution of the
contemporary Chinese culinary culture and led to adopt-
ing nontraditional eating patterns such as consuming
Western-style fast foods, as the present study aims to
examine [30, 31].
Over the past few decades, modern lifestyle changes

coupled with diminishing leisure time and physical activ-
ity have propelled the transition from traditional Chinese
full-service food in restaurants to more convenient fast-
food eateries. One of the most notable shifts in Chinese
consumer eating behavior is the prevalence of Western-
style fast-food restaurants throughout China. Market
research reported that consuming fast food has been in-
creasingly growing among the Chinese, especially the
younger generations. Fast-food consumption has been
linked to high rates of NCDs caused by increased caloric
intake, saturated fat, trans-fats, sugar-sweetened bever-
ages, and sodium [32]. Due to the lack of a scholarly
consensus on the precise definition of fast food, in this
study, it is broadly described as the kind of processed
food that is readily prepared and served promptly upon
request to customers in restaurants or snack kiosks to
be eaten as a quick meal on the restaurant’s premises or
carried away. Fast-food restaurants are also referred to
as “quick-service restaurants,” where customers order
food and beverage items and, in most instances, cus-
tomers pay before eating. Foods provided by fast-food
restaurants include both Chinese and Western-style fast
foods. In China, Western fast-food restaurants are pre-
dominantly from the USA, including trademarks such as
McDonald’s, Burger King, Kentucky Fried Chicken
(KFC), and Pizza Hut. Since its introduction to the
Chinese market in the 1980s, the fast-food business in
China has been enjoying an annual growth rate of nearly
15%. According to market research, the number of fast-
food Western-style and fast-food Chinese eateries in
China is nearly two million and has been exceedingly
expanding across the country [33–35].

Fig. 2 Red hot chili peppers that transformed the contemporary
Chinese culinary culture were incipiently introduced to China by the
Portuguese sailors in the 1570s. Reprinted from Tomas Castelazo,
retrieved from www.tomascastelazo.com / Wikimedia Commons.
Created: January 15, 2012

Table 1 Summarizes the key foreign food ingredients that have been integrated into the traditional Chinese food culture

Foreign food ingredient integrated in Chinese food culture Culture original source

Goat, sheep, and various fruits and vegetables Western and Central Asia

Sweet potatoes varieties and peanuts Transported by mariners from Central and South America

Champa rice, drought-resistant rice introduced to the south-
eastern coastal Fujian Province

Transported from India

Coriander, onions, peas, and sesame seeds Imported from Bactria, an ancient region in Central Asia

Pomegranates, lima bean, watermelon, muskmelon, carrot,
fennel, grapes, celery, and other spices

Came to China through the Overland Silk Road from Central Asia into the Xinjiang
Uygur territories in western China (Fig. 1)

Cucumber Entered China from Western Asia during the Han Dynasty

Red hot chili peppers Transported Portuguese sailors through sailing the Indian Ocean

Almonds, figs, sugar beets, spinach, and lettuce Introduced by traders and migrants from the Middle East, Western, and Central Asia
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Materials and methods
Diet History Questionnaire development and procedures
Participants in the present study were 1292 Chinese
adults aged 18 years and older, including 720 (55.73%)
males and 572 (44.27%) females. Participants responded
to a modified cross-sectional self-administered paper-
and-pencil-based food history and beverage intake ques-
tionnaire. Among others, the questionnaire comprised of
nontraditional food and beverage consumption, includ-
ing Western-style fast food, snacks, and beverages. As a
survey research methodology, questionnaires are fre-
quently employed to gather predetermined information
regarding a population cohort of interest. The study im-
plemented an adapted version of the National Cancer
Institute (NCI) Diet History Questionnaire III (DHQ III)
for adults 19 years of age or older. DHQ III is based on a
compilation of the national dietary intake recall data
from the National Health and Nutrition Examination
Surveys (NHANES). Several studies suggested that
employing a Food Frequency Questionnaire (FFQ) to
obtain the frequency and portion size information con-
cerning food and beverage intake over a designated time,
ranging from the past 24 h, a month, or a year is an ef-
fective instrument for estimating food and beverage in-
take of a population of interest [36–38]. In the present
study, the adapted FFQ encompassed 31 closed-ended
questions [39, 40] to obtain relevant data from the re-
spondents to determine their food intake behaviors, fre-
quency consumption history, healthy eating habits,
sociodemographic data, including age, gender, education
level, marital status, and employment status. Respon-
dents were unpaid volunteers randomly selected from
nine cities in the Yellow River Central Plains, North-
western, Midwestern, and Southeastern regions of
China.

Study population inclusion and exclusion criteria
Participants were randomly selected from nine Chinese
cities. Participants who qualified for inclusion in this
study were a cohort of 1292 adult males and females be-
tween the ages of 18 years and older, including all ethnic
group associations, all levels of education, and all marital
status categories. Participants whose ages were outside
the study age range of 18 years and older were excluded
from participating in the study. Further, the preexisting
health conditions, medical history, and current health
status of the participants were excluded from this study.

Statistical analysis
In the present study, qualitative cross-sectional data ana-
lysis was performed utilizing primary data sources col-
lected from study participants’ responses to a modified
version of the DHQ III and FFQ, which was designed to
examine the transition in dietary behaviors among

Chinese adults. The Statistical Analysis Software (SAS)
Package, Version 9.3 was utilized to analyze the obtained
data. Chi-square distribution analyses were implemented
to analyze data obtained from the nonparametric vari-
ables, whereas t tests were performed to analyze data ob-
tained from the parametric variables. Predominantly, the
statistical analyses involved calculating p-values and des-
ignating any value of a test statistic with a p value of less
than an alpha level of 0.05 as statistically significant.

Results
Snack food shopping patterns (SFSP)
As can be observed in Fig. 3, the snack food shopping
pattern (SFSP) results indicate that there were significant
differences between the snack shopping patterns.
Further, the results show that there were wide-ranging
differences in the snack shopping patterns recorded by
the respondents where, as nontraditional Chinese food,
34.68% purchased snacks once per week, whereas
25.62% purchased snacks once per month. All-
encompassing, the compressed snack shopping data in-
dicate that 46.4% purchased snacks fewer than three
times per week, whereas 41.28% purchased snacks three
or more times per week. Combined, 87.68% the prepon-
derance of respondents reported purchasing snacks ei-
ther fewer than three times per week or three or more
times per week. Conversely, 12.32% reported never pur-
chasing snacks.

Demographic factor differences in snack food shopping
patterns
Gender (male vs. female) differences in snack food
shopping
The results of snack food shopping patterns reported by
the male and female respondents are presented in pre-
sented Fig. 4. There were significant differences in snack
shopping behaviors between male and female respon-
dents. Females reported a higher frequency of snack
shopping with a rate of 61.54%, and they were more
likely to purchase more snacks than their male counter-
parts. Juxtaposing, males reported a lower frequency of
snack shopping with a rate of 38.46%, and they were
more likely to purchase fewer snacks than their female
counterparts.

Marital status (married vs. single) differences in snack food
shopping
The marital status results of snack food shopping pat-
terns reported by the married and single respondents in-
dicated that there were significant differences in snack
food shopping behaviors between married and single re-
spondents. Single respondents reported a higher fre-
quency of snack food shopping with a rate of 59.48%,
and they were more likely to purchase more snacks than
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their married counterparts. In comparison, married re-
spondents reported a lower frequency of snack food
shopping with a rate of 40.52%, and they were more
likely to purchase fewer snacks than their single
counterparts.

Fast-food consumption patterns
As presented in Fig. 5, there were significant differences
between the results of the fast-food consumption pattern
among respondents. The highest consumption rate re-
ported by respondents was consuming fast food once
per week by a rate of 28.92%, whereas 15.57% reported
consuming fast food once per day, which is closely

followed by twice per week with a rate of 14.02%. On
the other hand, 20.33% of respondents reported never
consuming fast food. As nontraditional Chinese food,
combined, these results reveal that 79.67% of the respon-
dents reported consuming fast food with varied frequen-
cies ranging from once per day, once per month, and
somewhere in between as stated in Fig. 5.
respondents

Typical drink consumption patterns
As can be viewed in Fig. 6, there were significant differ-
ences between the typical drink beverage consumption
patterns among the respondents. As a leading typically
consumed drink beverage by a wide margin, water regis-
tered the highest rate of consumption with 65.31%,
followed by green tea with 11.16%, milk was the third
consumed as a typical drink with 8.32%, whereas other
kinds of teas recorded 4.26%, and black tea came in last
with 1.42%. Soda consumption, which is not typically a
traditional Chinese drink beverage, was reported with a
rate of 4.87%. Juice (2.03%) and coffee (1.42%) were far
behind among the least consumed typical drink bever-
ages reported by respondents. These results further
show that all kinds of tea (green, black, and other types
of tea) recorded the second-highest rate of beverage con-
sumption with 16.84% making tea the second most con-
sumed typical beverage reported by respondents. When
excluding water, collectively, the non-artificially sugar-
sweetened beverages were 29.82%.

Location of eating most of the daily meals patterns
(home vs. other locations)
The results of the statistical analysis of the location of
eating most of the daily meals (at home, at work/dorm,

Fig. 3 Depicts the probability (%) of snack food shopping frequency reported by respondents. Key: 1 T/day: snack food shopping pattern (SFSP)
once/day, 2 T/day: SFSP twice/day, 1 T/week: SFSP once/week, 2 T/week: SFSP twice/week, 3 T/week: SFSP three times/week, 1 T/month: SFSP
once/month, 3+T/week: compressed SFSP data for three or more times/week

Fig. 4 Displays the probability (%) of snack food shopping
frequency by gender (male vs. female) and marital status (married
vs. single) reported by respondents
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or out/restaurants) are portrayed in Fig. 7. The findings
indicate that there were significant differences between
the three locations of eating most of the daily meals.
Concerning the eating at home location, 48.45% of the
respondents consumed most of their daily meals at
home, whereas 29.85% consumed most of their daily
meals at work or dormitories, in juxtaposition, 21.7% of
respondents indicated that they consumed most of their
daily meals out at either street food vending stands or
sit-down restaurants. Amalgamated, 51.55% of the re-
spondents were more likely to consume most of their
daily meals out of the home at either at work refectory
or dormitory cafeterias by a ratio of 29.85% or eating out
at street food vending stands or sit-down restaurants by
a ratio of 21.7%.

Healthy eating behavior patterns: baked vs. fried food
and eating healthy vs. unhealthy diets
The results obtained from the analysis of healthy eating
behavior patterns, including baking vs. frying food and
eating healthy vs. unhealthy diets, show there were sig-
nificant differences between baking vs. frying food, on
one hand, eating healthy vs. unhealthy diets on the other
hand. The respondents registered baking food by
77.94%, whereas frying food by 22.06%. Regarding con-
suming a healthy diet most of the time, 49.67% of the re-
spondents indicated that they consumed a healthy diet,
juxtaposed, 37.13% consumed a healthy diet sometimes,
whereas 13.2% of them did not consume a healthy diet
most of the time. Pooled together, 50.33% either con-
sumed a healthy diet sometimes or not at all. As notable

Fig. 5 Denotes the probability (%) of the fast-food consumption pattern reported by

Fig. 6 Illustrates the probability (%) of consuming typical drinks reported by respondents
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healthy eating patterns, the results further reveal that
there is statistical proximity between frying food with a
rate of 22.06% and not consuming a healthy diet with a
rate of 13.2%.

Discussion
The current study presented evidence that the transition
of traditional food and eating behaviors can be dated
back centuries ago. Throughout Chinese food culture
history, gradually, foreign food ingredients have found
their way into China through a multitude of ways and
were readily accepted to be amalgamated within the
traditional Chinese food culture. This food transition
and alteration in eating behavior has been associated
with the emergence of numerous chronic non-
communicable diseases (NCDs) that are caused or exas-
perated by dietary factors.
One of the stated aims of the present study is to exam-

ine the effects of food transition and changes in eating
behavior on the prevalence, health outcomes, and socio-
demographic implications of food transition and adopt-
ing Western-style eating patterns in Chinese adults. A
considerable body of research presented evidence-based
epidemiological data of the association between chronic
NCDs and poor dietary habits, which are associated with
nutrition and sociodemographic transition, coupled with
adopting an insalubrious lifestyle. In its 2014 Global Sta-
tus Report on Non-Communicable Diseases, the World
Health Organization (WHO) stated that NCDs were re-
sponsible for 38 million (68%) of the world’s 56 million
deaths in 2012. Predominantly, 82% of the premature
mortality rates occur in low- and middle-income coun-
tries where there is significant nutrition transition and
shift in nutrition and eating behaviors [41]. An estimated
82% of China’s morbidity and mortality burden is attrib-
utable to rising NCDs rates, and if not mitigated, this

rate is estimated to increase over time [42]. Among other
contributing factors to the development and rising rates of
NCDs are dietary behavior changes with an emphasis on
consumption of animal and trans fatty acids, increased in-
take of processed foods, decreased dietary fiber intake,
coupled with leading a sedentary lifestyle [43–45].
The findings of the present study showed that the

millennia-old traditional Chinese food patterns have
been undergoing significant nutrition and eating behav-
ior transitions. As the study results suggest, this transi-
tion has contributed to significant shifts from
consuming traditional food into increasingly consuming
contemporary Western-style food and beverages as re-
ported by the adult Chinese study participants. Accord-
ing to their responses as a combined study population,
the participants reported that they were more likely to
consume food and beverages that are consistent with
nontraditional Chinese eating behavior patterns, includ-
ing purchasing snack foods with various time frequen-
cies and consuming Western-style fast food. The results
also showed that the participants reported consuming
water with a higher rate of 65.31%, juxtaposed with
4.87% consuming nontraditional drinks such as refined
sugar-sweeten soda. As suggestions of food transition
and shifts in eating behaviors, the results revealed that
51.55% of the participants reported consuming most of
their daily meals outside of the home, and combined,
72.35% reported either not eating a healthy diet most of
the time, eating healthy diet sometimes, or eating fried
food most of the time.
Snacking is one of the key eating behavior indicators

of the transition of the traditional eating behaviors that
have developed in China in the past 15 years [45]. There
is no consistent and specific scholarly definition of
“snack food,” and whether eating a “snack” is considered
as an extra “small meal” or a “snack.” Therefore, a
“snack” in this study’s modified version of the DHQ III
and FFQ is self-defined by the study respondents, and it
was up to them to make that determination. In China,
however, a “snack” is typically an extra eating behavior
that occasionally occurs outside of the traditional meal-
times of breakfast, lunch, or dinner [45]. The findings
obtained from the current study indicate the consump-
tion of snack foods with various prevalence intervals
ranging from three times or more per week to three
times or fewer per week. Consistent with these findings,
research by [46] reported an increase in the prevalence
rates of snacking among young Chinese adults, which
was comparable to those rates found in similar findings
in a US young adult population. Further, research by
[46] expounded that the reason for this prevalence of
snack consumption was possibly the result of lower-
income levels and differences in the participants’ re-
spective cultural backgrounds. Customarily, consuming

Fig. 7 Describes the probability (%) of the location of consuming
most meals reported by respondents
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regular traditional Chinese meals is favored by Chinese
over unplanned snack foods. Western-style snacking in
China is not a traditional eating behavior that is typically
consumed outside of the preferred normal mealtimes of
breakfast, lunch, or dinner [45]. The findings of this
study are consistent with this explanation as they reveal
the sporadic prevalence of snack shopping reported by
the current study’s respondents. Moreover, as the other
dietary behaviors are rapidly evolving, snack consump-
tion behavior among the Chinese population is shifting
as well. In line with the above-stated findings, several
different but cognate studies found similar findings in a
US sampled adult population and school-aged children
who purchased snacks from school cafeterias. These
findings also suggest that snack consumption increased
substantially for both females and males, as the snack
package sizes increased as well. However, energy-dense
snack food consumption did not seem to influence body
weight or change percent body fat (BF%) of the students
during their adolescent years [47–50].
Fast-food consumption in China is another evidence

of the transition of traditional food and eating behaviors
that have been increasingly rising [51]. Multiple factors
can be attributed to this upsurge in fast food consump-
tion. Among the factors that stimulated the increased
demand for fast food are the convenience and speed of
fast-food service, drive-through and take-out amenity,
food safety assurance, growing middle-class income,
fast-food market deregulation, new food brand tends,
global trade liberalization, and relatively affordable
prices. A multitude of epidemiological studies presented
evidence-based data linked the increased consumption
of fast food with increased rates of NCDs, including car-
diovascular, disease, obesity, hypertension, and risk of
developing type 2 diabetes [33, 35, 51–53]. As non-
traditional Chinese food, findings from the current study
showed that combined, 79.67% of the respondents re-
ported consuming fast food with varied prevalence ran-
ging from once per day, once per month, and
somewhere in between (Fig. 5). These findings are com-
patible with findings found by [53], who posited that
nearly 51.9% of the Chinese children often consumed
Westernized fast food, and close to 43.6% consumed
Chinese fast food over the past three months. In line
with the results in the current study, findings from a
US-based study showed that nearly 80% of adults in the
State of Michigan frequented fast-food restaurants at
least once per month, and 28% frequented them regu-
larly more than two times per week. Regular fast-food
consumption was found to be higher in younger adults,
chiefly males; however, these rates of fast-food consump-
tion were not significantly associated with sociodemo-
graphic factors such as the level of education, household
income, race, or urbanization [54].

As an essential nutrient, a healthy beverage intake is
necessary for maintaining good health throughout the
lifespan. In 2015, [55] issued an explicit recommenda-
tion to reduce sugar consumption to less than 10% of
the total daily energy intake and if possible, below 5% of
the total daily energy intake for both adults and children.
One of the common sources of simple carbohydrates
(sugar) can be found in sugar-sweetened beverages,
which have been associated with a multitude of NCDs,
including hyperglycinemia, kidney stones, obesity, type 2
diabetes, and the onset of metabolic syndrome. An inad-
equate intake of plain water is linked to dehydration and
increased risks of chronic kidney disease, impairment of
physical activity, and disturbance of cognitive function-
ing [56–59]. In the current study, the water intake re-
ported by the respondents can be described as a higher
intake with 65.31% juxtaposed with all other beverages.
Notably, when excluding water, the non-artificially
sugar-sweetened beverages combined were the second-
highest consumption with 29.82% of the total beverage
intake. In comparison, soda consumption accounted for
a small proportion of total beverage intake with a rate of
4.87% (Fig. 6). These findings indicate that non-
artificially sugar-sweetened beverages can be described
as healthy fluid consumption behavior. Previous investi-
gations on fluid intake in China and other countries ar-
rived at similar consistent findings. Research conducted
on water and other beverages intake in thirteen coun-
tries in three continents, including China [60] were con-
sistent with those in the present study where a high
intake of water intake was reported. The relatively high
water intake in the present study can be explained by
the fact that the study was conducted during the sum-
mer months, where people are more likely to consume
more water to stay hydrated and cope up with the sum-
mer warm weather. This explanation was in line with
the high volume of water intake found in some of the
thirteen-country studies, where environmental tempera-
tures and seasonal weather variations influenced both
the volume and choice of beverages consumed. Incon-
sistent with these findings, in a cognate study in China,
a sizable proportion of the participants did not meet
both quantitative and qualitative fluid intake require-
ments prescribed for urban settings. Only less than 50%
of children, 30% of adolescents, and 25% of adults
reached the amount of adequate water intake, which
might make them more susceptible to underhydration
and other adverse health effects [61].
Concerning the location of eating most of the daily

meals (home vs. other locations), the findings from the
current study showed that nearly less than a half of the
participants (48.45%) indicated that they consumed most
of their daily meals at home, juxtaposed with slightly
over half (51.55%) who indicated that they consumed
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most of their daily meals at an out-of-home home loca-
tion (Fig. 7). Regular consumption of meals away from
home, particularly at fast-food eateries, has been associ-
ated with increased risks of NCDs. In the US, research
findings suggested that this trend has been steadily
growing since the 1970s [54]. Research findings postu-
lated that regularly eating out of the home may adversely
influence healthy eating behaviors, affect food choices,
and total daily energy intake balance. Further, regularly
eating out of the home may contribute to poor diet qual-
ity, overconsumption of food due to larger portion sizes,
buffet-style open-ended dining, increased selections of
high-calorie-dense foods, availability of foods with a var-
iety of preferred tastes, and increased consumption of
foods with high sodium content [62–66]. The findings in
the present study were closely consonant with findings
from a similar study in Shanghai, China, where the per-
centage of consuming out-of-home meals was 55.1%,
compared with 51.55% in the present study. Similar but
different research on the prevalence of dining out of
home in China found that the frequency of eating out
was relatively higher among college students. In this re-
search, females reported a higher prevalence of eating
out than their male counterparts during weekdays. Hav-
ing an occasion to go out and meet friends was one of
the main reasons to eat out by 56.0% [67].
The association between cooking methods and healthy

eating behaviors is an important health issue to investi-
gate to better understand if there is a cause-effect rela-
tionship between them. The present study examined the
respondents’ healthy eating behavior patterns as prac-
ticed through baking vs. frying food and overall eating
healthy vs. unhealthy diets most of the time. Several
studies found that deep frying dark browning food can
form acrylamide. Acrylamide is a harmful organic chem-
ical substance that can develop from cooking some
foods, especially carbohydrates when utilizing high
temperature, including deep-frying, baking, and toasting.
Acrylamide may increase the risk of several types of can-
cer [68]. Avoiding deep frying, heavy crisping, and dark
browning by blanching potatoes before frying have been
shown to reduce the formation of acrylamide content in
some foods [69]. Studies by [70–72] found that the
acrylamide levels of potato chips prepared by the baking
method were lower than the potato chips prepared by
the frying method. Findings by [46] provided evidence of
profound changes in Chinese dietary behaviors denoted
by meal and cooking patterns, as Chines are shifting
away from the traditional healthier steaming and boiling
of food into the, less healthy, deep-frying of food. Find-
ings from the present study revealed that the respon-
dents baked food with a high rate of 77.94% and fried
food with a much lower rate of 22.06%, which can be de-
scribed as a healthy cooking behavior. The findings

further showed that 49.67% of the respondents reported
that they consumed a healthy diet most of the time,
whereas 37.13% consumed a healthy diet sometimes,
and 13.2% did not consume a healthy diet all the time. It
is noteworthy to point to the relatively strong association
between the findings of frying food as an unhealthy be-
havior with a rate of 22.06% on one hand and not con-
suming a healthy diet at all most of the time as an
unhealthy behavior with a rate of 13.2% on the other
hand. Research by [46], indicated that there is a strong
graded association between consuming higher quantities
of fried food and the level of education. In related re-
search [73] showed that the incidence of diet-related
NCDs was more ubiquitous in developing countries,
even when some people enjoy higher socioeconomic sta-
tus (SES). Conversely, the study asserted the contrary in
developed countries where people do not have the same
SES. In comparison, in the US, people with higher SES
were more likely to have a healthier lifestyle. When
compared, Chinese people with higher SES were more
likely to be associated with an unhealthy lifestyle. How-
ever, research by [74] maintained that the Chinese
people with a higher SES are bifurcated into binary
groups between healthy and unhealthy lifestyles, whereas
those Chinese people with a lower SES are more inclined
to have a combination of the two conflicting lifestyles.
The results of the present study were nearly in line with
those reported by the above-mentioned studies.

Conclusions
One of the strengths of the present study is the sample
size (N =1292) and the diversity of the respondents that
were randomly sampled from the population at large
representing nine cities located in the Yellow River Cen-
tral Plains, Northwestern, Midwestern, and Southeastern
regions of China. Another strength of this study is that
it offers an in-depth qualitative analysis of the health im-
plications of the transition of traditional food in the
Chinese adult population, especially the association of
this food transition with the emergence of nontraditional
contemporary eating behaviors that have been linked to
a multitude of NCDs. The limitations of the study, in-
cluding the lack of a scholarly consensus on the precise
definition of the term “fast food,” however, in the
present study, was broadly defined which may suggest
either consuming Western, Chinese, or both fast-food
brands. Similarly, the lack of a consistent scholarly defin-
ition of the term “snack food,” however, in the present
study, was the broadly-defined as an extra “small meal”
or a “snack” that is self-defined by the study respon-
dents. Other limitations were that the study did not dir-
ectly measure or adjust for the extraneous variables,
including the respondents’ level of education, total daily
energy intake, food portion size, socioeconomic status,
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average family size, and living in urban or rural settings.
Considering these relevant variables may reveal more in-
formation and further clarify some of the eating behavior
patterns reported in the study findings. Future research
would further examine the health implications of these
areas of interest.
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