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Abstract
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- Case of Kunming, China -

Sooryeo Eom

Public Health Nutrition

Graduate School of Public Health

Seoul National University

Purpose

The expansion speed of Kunming’s food industry outgrew that of

Chinese government control over hygiene practices at the

businesses, leaving consumers at risks of foodborne illnesses.

The perception on safety of food environment is one of the major

factors on purchase decisions and food intakes. However, there is

a lack of study on food safety perception of adolescents in

developing cities. The purpose of the study is to examine urban

adolescents’ risk perception on safety of commercial foods

available in Kunming, and its possible influencing factors.

Methods

Total of 310 study participants were recruited from local high

schools. The participants completed a paper-based 5-point Likert
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scale questionnaire scored from 1 to 5 (1=very safe, 5=very

unsafe), with 21 questions on food safety perception (FSP)

regarding types of food service businesses, food retail stores, and

contaminants. The survey also included four questions related to

food purchase behaviors and foodborne illness experiences. A set

of written questionnaires on socio-economic status were collected

from the students’ parents. Trained researchers conducted height

and weight measurements.

Results

The result shows that 42% of the students experienced foodborne

illness in the past month. Street food carts (mean FSP score

3.28), Western fast food restaurants (2.99), and traditional

marketplaces (2.94) were considered as more unsafe places than

international chain supermarkets such as Walmart® (2.42).

Multiple linear regression analysis shows that risk perception on

food service businesses was associated with FSP score of food

prepared at home (β=-0.718, SE 0.248, P < 0.01) and retail stores

(β=0.641, SE= 0.034, P < 0.001). FSP score of contaminants was

associated with prioritizing food safety over other purchase

factors such as price and taste (β=0.367, SE=0.173, P < 0.05).

Multiple logistic analysis indicates that 1 point increase in risk

perception on food service business was associated with decrease

in dining out frequency (OR=0.972, (95%CI 0.951 to 0.994), P <

0.05). Increase in risk perception on food prepared at school was

associated with lower chance of foodborne illness (OR = 0.888,

(95%CI 0.789 to 0.999), P = 0.05). Experiencing foodborne illness

was associated with prioritizing food safety when choosing a

dining venue (OR = 0.931, (95%CI 0.898 to 0.966) P < 0.01).
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Conclusion

This study suggests urgent need for foodborne illness prevention

program among urban adolescents in Kunming. Experiencing

foodborne illness influences risk perception and food purchase

decisions. Risk perception on food service businesses is

negatively associated with dining out frequency. This is the first

food safety perception research focused on commercial food

access channels in developing city in China. The data from the

study may enrich future longitudinal assessments on food safety

risks of adolescents in rapidly changing built environment.

Keywords: Food Safety, Food Safety Perception, Adolescents,

Kunming, Southwest China, China

Student number: 2012-23729
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I. Introduction

Risk and Perception

Perception on food safety risk is an integrated result of multiple

socioeconomic and psychological factors. Risk knowledge on

foodborn illnesses, experience on food safety issue, and

socio-economic status are some of the main aspects that could

influence one’s safety perception, yet current literature on the

causal associations are limited (You et al, 2017; Wu et al, 2013).

Risk is probability of adverse health effect and the magnitude of

the consequences of exposure to hazards, that are usually

quantified in natural science (Fisher et al, 2005). In social science,

risk is inherently subjective term. The definition of risk in

consumer psychology is the probability distribution of the

outcome of certain events, with uncertainty of gain or loss (Ling,

2018). The uncertainty of food safety risks is high, because the

long term and short term impact of certain food intake cannot be

accurately measured. The perception of consumers’ food safety

risks, which in this study shortly addresses as “food safety

perception”, means the consumers’ perception on uncertain and

unfavorable consequences of the purchased foods (Gkana &

Nychas, 2016).

The conceptual framework model of food safety perception and

risk behavior encompasses natural and social science (Fischer et

al., 2005) (Figure 1). The subjective nature of food safety

perception depends on individuals’ experience and how they

process the information gained from the experience (Fischer et
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al., 2005; Schroeder et al., 2007). Researchers in psychology have

long focused on the influence of ones’ risk perception on human

behaviors. The theory of planned behavior (TPB) and elaboration

likelihood model (ELM) predict how humans process experiences

and interpret information, and how the process influences their

behaviors (Fisher et al., 2005; Schroeder et al, 2007; Verbeke et

al, 2007). According to the models, risk perception is a product of

the consequences of previous behaviors, which becomes a crucial

factor of future risk behaviors. Therefore food safety perception

is a potentially important tool to motivate people to change their

food safety risk behaviors (Leikas et al, 2007; Xu et al, 2010;

Zorba et al, 2011). However, lack of literatures show limited

knowledge on food safety perception and risk behavior.

Figure 1 : The Conceptual Framework of Food Safety Perception

Based on TPB and ELM (Fischer et al., 2005; Schroeder et al.,

2007; Verbeke et al, 2007)
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Influence of Adolescence in Lifestyle Behavior

Adolescence embrace physical, developmental, and social

transitions that impact on eating behaviors during and after

puberty, which may have long-term health implications (Story et

al, 2002). One starts experimenting autonomy from parents and

makes decisions on what and where to eat, and whom to eat

with. The perceptions and behaviors shaped through adolescence

could influence lifestyle choices for a long time. (Zhang et al,

2013).

Demographic Significance of Adolescence

Adolescents represent a significant demographic segment in

Chinese urban population today. The number of people under age

18 has increased to 271 million in 2015, and is projected to

increase in the next decade (Lister, 2017). However, their

proportion in the total population has dropped from 41% in 1985

to 20% in 2015 due to the government’s one child policy.

Nonetheless, the proportion of urban children in 2015 has doubled

compared with statistics from 1982 (Lister, 2017). This indicates

that social influence of adolescents within the family and

throughout urban communities may have become much larger

than what it was 30 years ago.

Consumer psychology research from 1998 in the United States

reported that adolescents, which made 26% of the total population

at the time, influence their parents’ decisions on food purchases.

Parents were three times more likely to name their child as the

person most influential in selecting fast foods, snack foods, and
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restaurants than themselves (Kraak & Pelletier, 1998).

Commercialism Targeting Adolescents

Commercialism is important aspect of adolescents’ perception on

food because of their significant purchase power in food service

businesses and retail stores (Ling, 2018; Liu & Lee, 2018). Built

environment influences eating behaviors of adolescents as it

directly affect access and availability of food (Hua et al, 2014).

Commercialism in food industry is shaping the built environment

of urban communities. According to Kraak and Pelletier, one third

of the teenagers’ eating occasions took place outside their homes,

and fast food restaurants composed 32% of all dining out meals.

About 28% of non-home and non-school eating occasions were

from convenience stores or other grocery outlets.

This study is based on assumption that adolescents in urbanizing

area with rapid growth of food industry have similar consumption

patterns with what Kraak and Pelletier observed twenty years

ago in the United States.

Geographic Importance of Kunming, China

Kunming is capital of Yunnan province, the economic hub of

South Asia with strong international trading network. In current

political geography Yunnan province shares border with Vietnam,

Laos and Myanmar, and still plays China’s pivotal bridge to

South and Southwestern Asia. In 1999, Central government of

China planned to construct infrastructure and promote industry

development in Yunnan through financial investments and free

trade policies (Demurger, 2001). As a result in 2013, GDP of
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Yunnan became the third-fastest growing in China (National,

2016). The province is now a major part of Greater Mekong

Subregion project funded by Asian Development Bank, as well as

of Bangladesh-China-India-Myanmar (BCIM) initiative (Fang et

al, 2018). Both projects promote strong economic growth among

South Asian countries.

Cultural Diversity

Due to its geography and history, Yunnan is known for its

ethnic and cultural diversity. The province has the highest

number of ethnic minority groups in China, which composes 38%

of the total provincial population (NBSC, 2016). The cultural

diversity contributes to the capital’s unique food environment,

from the variety of foods available in wet markets to different

ethnic cuisine restaurants. Food environment is not only the

physical presence of food but also the proximity and distribution

of food stores. It includes variety of restaurants in one’s

neighborhood and the types of food the places offer. Thus, it is a

critical factor for one’s food access and purchase decisions

(Ovaca et al, 2014). Kunming’s unique urban food environment

includes a wide array of international cuisines from traditional

ethnic foods to Western-style fast foods (Hua et al, 2014).

Food Industry in Kunming

Modern food outlets in Kunming have diversified over the past

decade along with economic development and people’s lifestyle

changes. Fast food restaurant brands appeal its young Chinese

customers with trendy marketing and standardized recipes.

Chinese-style fast food restaurants have relatively lower price



6

than Western-style counterparts that promote toward upscale

dining experience (Hicks, 2018).

Rapidly growing fast food industry is targeting the booming

Southwestern Chinese middle class. Since Kentucky Fried

Chicken (KFC) opened its first store in 1987, most of American

fast food brands have plateaued the business in first-tier cities

such as Beijing and Shanghai (Hicks, 2018; Yum, 2018,

McDonalds’, 2018, Pepsico, 2018, Coca, 2018). Yum China, the

mother company of KFC, and the spin-off franchisee of

international fast food corporate Yum Brands, has announced its

plan to open 20,000 restaurants in smaller cities of China in 2017

(Yum, 2018). McDonald’s is also focusing on expanding locations

in second and third tier cities (McDonalds’, 2018; Hicks, 2018;

Hua et al., 2014). Kunming is one of the main target cities in

Southwestern China.

Chinese Governance in Food Safety Regulation

Even though food industry in China has been expanding in the

past two decades, the governance capacity on food safety

regulation is not as fast growing as the industry (Hicks, 2018;

Yongmin, 2004; Wu & Chen, 2013). Lack of government control

and high profit turnover increased illicit practices in food

production and preparation, which eventually resulted multiple

critical food safety outbreaks. The government is under pressure

for tighter food safety regulation. (Jia et al., 2013; Lam et al.,

2013; Wang et al., 2016).

In 2003, China Ministry of Health announced its 5-Year Food

Safety Action Plan as World Health Organization recommended
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(Ni & Zeng, 2009). The goal for the plan is to initiate complete

regulatory system that could monitor domestic food industry with

product standardization, market entry permission, and compulsory

inspection (Ni & Zeng, 2009,; Lam et al., 2013). Government

mandated food manufacturers to acquire Quality Safety Label

certification, many corporations abided the new regulations and

adopted stricter international quality control certification systems

such as Hazard Analysis and Critical Control Point (HACCP),

Good Manufacturing Practice (GMP), and International

Organization for Standardization (ISO) 9000 (Wu et al., 2013;

Wike and Parker, 2015). However, high costs and limited

governance capacity restrain standardized hygiene practices of

small factories and local restaurants. As a result, unspecified

number of consumers are at risks of food safety incidents from h

ygienic malpractices at food manufacturing factories and food

service businesses (Jia and Jukes, 2013; Lam et al., 2013; Liu et

al., 2013; Yongmin, 2004). According to China Ministry of Health,

there were 6,685 cases of foodborne illnesses in 2012 caused by

microbial agents, parasites, toxic metal and chemical pollutants.

Compared to the 48 million foodborne illness cases occurred in

the United States in the same year, the Chinese statistics seem

to be seriously under-reported (Chinese, 2012; Lam et al., 2013;

FORHEAD, 2014).

Insufficient regulatory management of hygiene practices in food

production facilities can expose at risk population to greater

hazards of foodborne illnesses. With particularly high chances of

food safety incidents in China, adolescents are at more risks than

adults because of lack of life experience and safety knowledge
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(Langiano et al, 2012; Lam et al, 2013). Adolescents in smaller

cities are at higher risks than adolescents in wealthy cities with

higher average disposible income, as children from less affluent

households are more likely to eat meals out (Adams et al., 2015;

NBSC, 2016).

Objectives and Hypothesis

Comprehensive assessment on food safety perception and risk

behaviors of adolescents can contribute evidence-based public

health guidelines and education programs that are tailored to the

needs of the community (Lee et al, 2012; Langiano et al, 2012;

Leikas et al, 2007). However, little is known about food safety

perception of adolescents in developing cities, and most of current

literatures on public food safety are based on studies on adults in

developed countries (Cai et al., 2010; Hearst et al, 2012; Ovaca et

al, 2014; Xu and Wu, 2010; Zhu et al, 2008; Zorba & Kaptan,

2011).

The objective of this study is to 1) examine the status of Food

Safety Perception among urban adolescents of Kunming, China,

and to 2) assess possible influencing factors of their food safety

perception. For the latter, the study hypothesized food safety

behaviors impact behavioral consequences, which influence food

safety perception. Chen and Li reported that food safety

perception impacts risk behavior attitude, such as consumption

reduction of certain types of foods.

This study assessed dining out frequency of the subjects as a

consumption behavior variable that quantifies commercial food

exposure. Food purchase decision factors such as taste, price,
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social network, environment and food safety, also influence food

risk behaviors (Chen and Li, 2007). Futhermore, foodborne illness

experience can directly impact the priority of those factors in

purchase decision process. The study included food purchase

decision factors and foodborne illness experiences as possible

effect impactor variables for food safety perception. Hypothesis

for the associations between the influencing factor variables and

food safety perception are listed below.

Hypothesis 1) dining out frequency and/or food purchase decision

factors have interaction with food safety perception on

commercial foods.

Hypothesis 2) dining out frequency and/or food purchase decision

factors have interaction with foodborne illness experience.

Hypothesis 3) foodborne illness experience impacts food safety

perceptions.

II. Methods

1. Study Area

The sites for participants recruitment were selected based on the

ring road system of Kunming. Urban Kunming is divided by

three ring roads that spread out from the city hall, which is the

center of the city. The inside of the first ring road is the

innermost part of Kunming, it is the oldest urban area with 40%

or higher average land prices compared to the outside. The cost

of living is higher than the outside as well (Hua et al, 2014).
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The outer region of the third ring road is mostly large apartment

complexes and university campus construction sites. The region

between the first and second ring road is a mixture of newly

built apartments, old residential area, urban slums, and

commercial district. The average cost of living in the region is

lower than the inner part of the first ring road, therefore the

socioeconomic status of the residents is expected to be the most

diverse in the city.

2. Study Design and Participants

Study area was selected after assessing socio-demographic

information of the urban residents and food purchase channels in

different parts of Kunming from 2012 to 2013. The participants of

the study were recruited from two high schools in the regions

between the first and second ring road. Total of 310 students

from age 16-19 were recruited between 2014 and 2015. All

participants were second grade of the city’s public high school

system. Chinese high schools run three-year curriculum like

South Korean education system, and the equivalent grade to the

U.S. K-12 education system would be high school junior.

Recruitment was limited to the students who commute within the

city. Students with residential address outside of Kunming, and

students who did not submit their address were excluded from

the study. The survey protocol was approved by Institutional

Review Board of Kunming Medical School and University of

California at Berkeley (FWS #00006252).
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3. Measurement

3.1 Questionnaire Development

Two survey questionnaires were developed; one to assess food

safety perception (FSP) on different types of food service

businesses and retail stores that are available in the city, another

to assess socio-demographic status of the participants’ household.

The socio-demographic questionnaire was designed for the

parents or guardians of the participating students.

The FSP questionnaire asked 21 5-point Likert scaled (scored

from 1: Very Safe to 5: Very Unsafe) questions on the perceived

safety on each type of food service businesses, food retail stores,

and contaminants. It also included one question on dining out

frequency in the past week, two questions on safety concern

levels for foods from home and school, and one close-ended (type

yes/no) question about foodborne illness experience in the past

month with an open-ended question for the symptoms. In order

to minimize respondent burden, the survey tools were designed to

be completed within 30 minutes. The questionnaires were adapted

from previous literature and modified based on local cultural

contexts.

3.2 Data Collection

The high school teachers and principals allotted multiple classes

for the data collection during the school days, and the

researchers visited the schools at the designated classes to

conduct anthropometry measurements. After measurements, the

researchers handed out the socioeconomic status survey for the
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parents and the food safety perception questionnaire for the

students. The completed self-written questionnaires for students

were collected at the end of the class. Students brought the

socioeconomic status questionnaires home to be filled out by their

parents or guardians, brought it back to school and submitted it

to the researchers in the following week.

The questionnaire for the students asked following information :

sex, age, grade, food safety perceptions on different types of food

service business (8 types), food retail stores (7 types), and

contaminants (6 types), dining out frequency in the past week,

foodborne illness experience in the past month and its symptoms,

concern levels regarding food prepared from home and school,

ultimate determining factor for food purchase.

The questionnaire for the parents or guardians asked : sex, age,

height, weight, monthly income (in CNY), number of apartments

the household owns, the size of the apartment (in m2), number of

cars the household owns, monthly allowance for the student (in

CNY), if the allowance is including money for breakfast and

lunch, ownership of a smartphone. Out of seven questions from

the parents questionnaire, the number of apartments was chosen

to represent the socioeconomic status of the participants in this

study. Further investigation regarding development of

comprehensive socio-economic index with higher validity is

ongoing.

Body weight (kg) of the students was measured to the nearest

0.1 kg with the participant wearing no shoes. Height (cm) was

measured to the nearest 0.1 cm while the subject stood straight.
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BMI was calculated based on the measurement (kg/m2).

4. Data Analysis

The independent variables of multiple regression analysis are

food purchase decision factors, dining out frequency in the past

week, foodborne illness experience in the past month, and food

safety perception (FSP) scores of foods prepared at home and

school. Model 1 includes FSP score of food retail stores and food

contaminants as independent variables. Model 2 includes FSP

score of food service businesses and food contaminants. Model 3

includes FSP score of food service businesses and food retail

stores.

The three multiple regression analysis models have one

dependent variable for each model, which are food safety

perception (FSP) score of food service businesses (model 1), food

retail stores (model 2), and food contaminants (model 3). Each

score is equally weighed from the students’ questionnaire, and

scaled from 1 to 5; for 1 being not concerned at all, and 5 being

the most concerned. In multiple regression analysis model, the

individual scores are combined into three categories; Food Service

Businesses (maximum score 40, minimum score 8), Food Retail

Stores (max 35, min7), and Food Contaminants (max 30, min 6).

The odds ratio of foodborne illness and dining out frequency by

FSP scores were accessed with multiple logistic regression

analysis. The independent variables are food purchase factor, and

FSP scores of food service business, food retail stores, food

prepared at home and school. The dependent variables for the

two separate analysis are foodborne illness experience in the past
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month, and dining out frequency.

Age, sex, socioeconomic status, and BMI are confounding

variables in this study. For household apartment ownership, the

outcome of the open-ended question varied from zero to nine.

Three subgroups were assigned for statistical analysis as the

participants answered the household owns “zero to one

apartment”, “two apartments”, or “three or more apartments”.

All tests used statistical significance level of p-value equal or

less than 0.05, and data analysis were conducted with R Studio

version 1.1.456 (R Studio, Inc. © 2009-2018). Differences between

mean FSP scores were assessed with t-test and one way

analysis of variance (ANOVA), and confirmed with Tukey’s

Honest Significance Difference Comparison of Means.

Some of the independent variable outcomes were divided into

three groups for statistical analysis. The participants were

assigned into the low, medium, and high group based on their

answers from the dining out frequency question. The low

frequency group included two categories, the lowest number of

weekly dining out and the second lowest choice; “Never or less

than 1 time/week”, and “1-3 times/week”. Medium frequency

group combined “3-6 times/week” and “6-13 times/week”, and

High frequency group consists of “2 times/day”.

General safety level on food from home or school were classified

into three groups based on the participants’ 5-point Likert scale

answers; low (1-2), medium (3), and high (4-5) concern groups

in order to assess the correlation with the dependent variables.
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III. Results

1. General Characteristics of the Participants

The general characteristics of the study subjects are presented in

Table 1. There were slightly higher number of girls (56%) than

boys (44%). The ages of the students ranged from 16 to 19, and

95% of the students were between 17 and 18. Based on the

Extended International (IOTF) Body Mass Index (BMI) cut-offs

for Asian children and adolescents, the students who were either

overweight or obese were 17% (girls) to 37% (boys), and 12% of

the total subjects were classified as underweight. 99% of the

parents answered they own at least one apartment.

Around 42% of the students reported that they have experienced

foodborne illnesses in the past month. The self-reported

symptoms included diarrhea (79%), abdominal pain (10%),

vomiting and nausea (4%), and others (7%). For dining out

frequency in the past week, 16% of the participants answered

that they ate out less than one time per week, 35% and 12%

responded 1-3 times and 3-6 times per week, respectively.

Students who reported they ate out at least 2 times per day

were 20%.

Only 23% of the students indicated that they feel safe about food

around home. More students showed negative safety perception

on food prepared at school than food prepared at home (11% for

boys, 5% for girls). 19% of the students answered that food

safety is the ultimate determining factor for their food purchase.
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Table 1 . General Characteristics of the Study Participants

Characteristics Total Girls Boys
Sex n(%)
        Girls 175(56)
        Boys 135(44)
Age   
        16 10(3) 7(4) 3(2)
        17 182(59) 106(61) 76(56)
        18 111(36) 59(34) 52(39)
        19 6(2) 2(1) 4(3)
Number of Apartments the Household Owns   
        0 4(1) 0(0) 4(3)
        1 152(55) 96(60) 56(48)
        2 88(32) 48(30) 40(34)
        3 or more 32(12) 16(10) 16(14)
BMI¹
       Underweight 37(12) 17(10) 20(15)
       Healthy 219(72) 133(79) 86(63)
       Overweight 29(10) 12(7) 17(13)
       Obese 20(7) 8(4) 12(9)
Experience of Foodborne Illness in the Past Month   
        Yes 129(42) 81(47) 48(36)
        No 181(58) 92(53) 86(64)
Dining Out Frequency in the Past Week 
       Less than 1 time/week 48(16) 31(18) 17(13)
       1-3 times/week 108(35) 55(32) 53(40)
       3-6 times/week 37(12) 21(12) 16(12)
       6-13 times/week 51(17) 29(17) 22(17)
       2 times/day 62(20) 37(21) 25(19) 
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1) Extended International (IOTF) Body Mass Index Cut-off for Asian

Adolescents: Underweight: Less than 5th percentile of the population

range. Healthy: 5th-85th percentile, Overweight: 85th-95th percentile,

Obese: more than 95th percentile. (CCHRC, 2012., Li et al, 2009.)

2) Re-assigned based on the individual 5-Point Likert scaled answers;

1-2 as low, 3 as medium, 4-5 as high.

* Number of missing values were 1, 34, 5, 4 for Age, Number of

Apartments The Household Owns, BMI, Dining Out Frequency

Concern Levels Regarding Food Safety Around Home²
     Low 72(23) 41(24) 32(24)
     Medium 204(66) 119(68) 85(63)
     High 33(11) 15(8) 18(13)
Concern Levels Regarding Food Safety Around School²
     Low 13(4) 6(3) 7(5)
     Medium 238(77) 135(78) 103(76)
     High 58(19) 33(19) 25(18)
Ultimate Determining Factor for Food Purchase  
     Taste 115(37) 72(41) 43(32)
     Friends and Family 65(21) 33(19) 32(24)
     Food Safety 60(19) 28(16) 32(24)
     Environment 43(14) 26(15) 17(13)
     Price 26(8) 15(9) 11(8)
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2. Food Safety Perception (FSP) Scores by

Commercial Food Exposures

The questions from the FSP questionnaire fall under three

different categories of commercial food exposures; Food Service

Business, Food Retail Stores, and Food Contaminants. The

individual scores from each questions are summed into the three

categories. Table 2 shows the three FSP scores by different

characteristics groups. While there were no statistical difference

between sexes on FSP score of Food Business Services and Foo

d Retail Stores, girls had slightly higher mean FSP scores of Foo

d Contaminants than boys (P < 0.05). Concern levels regarding

food safety around home (all P < 0.001) and school (all P <

0.05) were highly associated with all FSP score on Food Service

Business, Retail Stores, and Contaminants.

Table 3 shows the mean scores of each type of Food Service

Businesses, Food Retail Stores, and Food Contaminants by sex.

Boys perceived Street food such as food carts and newspaper

stands more unsafe than girls (P < 0.01), while girls considered

chain restaurants (P < 0.05), small convenience stores (P < 0.05),

fake and inferior foods (P < 0.05), and pesticides in fresh

produce (P < 0.05) more unsafe than boys do.
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Table 2 . Mean Scores of Food Safety Perception by General

Characteristics of the Study Participants

Characteristics Mean Food Safety Perception Scores₂

Food 
Service  
Business₃

P-value
Food 
Retail 
Stores₃

P-value
Food 
Contaminants
₃ P-value

Sex
    Girls 22.57 0.979 19.25 0.076 24.26 0.043
    Boys 22.58 18.31 23.16
Age¹
    16-17 22.47 0.525 18.47 0.217 23.16 0.695
    18-19 22.74 19.13 23.47
Number of Apartments the Household Owns¹
    0-1 22.32 0.326 18.30 0.061 22.98 0.078
    2 23.13 19.69 24.25
    3 or more 22.70 18.97 24.43
BMI¹
    Underweight 22.56 0.971 19.00 0.914 23.59 0.578
    Healthy 22.59 18.71 23.39
    Overweight 22.20 18.36 24.4
    Obese 22.55 18.16 24.55
Experience of Foodborne Illness in the Past Month  
    Yes 22.86 0.293 19.20 0.123 23.72 0.779
    No 22.37 18.38 23.57
Dining Out Frequency in the Past Week⁴
    Low 22.87 0.239 18.98 0.354 23.48 0.390
    Medium  21.92 17.96 23.33
    High 22.19 18.53 24.36
Concern Levels Regarding Food Safety Around Home⁴
    Low 20.83 < 

0.0001 17.17 < 0.001 24.15 0.379
    Medium 22.9 18.95 23.36
    High 24.42 20.75 24.18
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1) Number of missing values were 1, 34, 5, 4 for Age, Number of

apartments The Household Owns, BMI, Dining Out Frequency

2) Mean of the commercial food exposure FSP scores by characteristics

groups

3) Sum of the scores from three commercial food exposure categories:

Food Service Business(maximum value 40, minimum 8), Food Retail

Stores(max 35, min 7), and Food Contaminants(max 30, min 6).

4) The groups are re-assigned based on their scores. For dining out

frequency, the low group included the lowest number of weekly dining

out and the following choice; “Never or less than 1 time/week”, and

“1-3 times/week”. Medium frequency group combined “3-6 times/week”

and “6-13 times/week”, and the high frequency group consists of “2

times/day”. Concern levels for food from home and school are

re-assigned based on the individual Likert scaled answers; 1-2 as low,

3 as medium, 4-5 as high.

* t-test was conducted for the groups of sex, age, experience of

foodborne illness in the past month. One-way ANOVA analysis was

conducted for the groups of number of apartments the household owns,

BMI, dining out frequency, concern levels regarding food safety around

home, and concern levels regarding food safety around school.

Concern  Levels Regarding Food Safety Around School⁴
   Low 20.42 0.017 15.00 0.001 24.71 0.221
   Medium 22.44 18.64 23.38
   High 23.65 　 19.98 　 24.43 　
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3. Food Safety Perception (FSP) Scores on

Foods Prepared at Home and School

A closer look at the FSP score differences between the concern

levels regarding home and school food safety are presented on

table 4. The mean FSP scores for Food Contaminants showed no

difference between the concern levels of home and school food.

However, all other FSP scores of Food Service Businesses and

Food Retail Stores showed statistical difference between the

concern levels of home and school’s food safety, except street

food, small restaurants, and wet markets. The scores of those

venues were relatively even and high among all concern level

groups. Large chain supermarkets (girls 2.48, boys 2.36) had the

lowest mean FSP score. Imported food store (girls 2.54, boys

2.47), bakery (girls 2.55, boys 2.52), coffee shops (girls 2.6, boys

2.5) were the second, third, and fourth lowest. and street food

(girls 3.13, boys 3.43) had the highest FSP score among all

commercial food exposure categories.
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Table 3 . Mean Scores of Food Safety Perception on Commercial

Food by Sex

* t-test was conducted to test the mean differences between the

groups.

Categories Total Girls Boys P-value
n=310 n=175 n=135 　

Food service businesses
    Street food 
    (carts, newspaper stands) 3.30 3.13 3.43 < 0.01
    Small restaurants 
    (noodle shops, skewer shops) 3.03 2.93 3.10 0.068
    Western fast food restaurant      
    (McDonald®, KFC®, Dico’s®) 2.98 3.05 2.93 0.255
    Dessert shops, juice bars 2.76 2.79 2.75 0.610
    Bakery 2.54 2.55 2.52 0.731
    Coffee shop 2.55 2.60 2.50 0.326
    Cooked food store or deli inside 
    a restaurant 2.81 2.83 2.80 0.741
    Medium or large size restaurants 2.58 2.66 2.52 0.110
Food Retail Stores
    Food courts/city, night market 2.87 2.97 2.78 0.065
    Chain restaurants, stores, markets 2.55 2.66 2.45 < 0.05
    Import food store 2.49 2.52 2.47 0.612
    Small convenience store 2.82 2.92 2.75 < 0.05
    Medium size market in residential  
    complex 2.64 2.71 2.58 0.150
    Large size market such as        
    Walmart®, Carrefour®, Metro® 2.41 2.48 2.36 0.227
    Wet market, farmer's market 2.93 2.97 2.90 0.508
Types of contaminants
    Bacteria in food 3.88 3.97 3.80 0.152
    Expired food 4.19 4.28 4.12 0.163
    Fake and inferior food 4.27 4.43 4.14 0.010
    Additives in food 4.10 4.20 4.03 0.131
    Pesticides in fruit and vegetable 4.18 4.33 4.07 < 0.05
    Organic food 3.01 3.03 2.98 0.709
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Table 4 . Mean Scores of Food Safety Perception on Commercial Food by Concern Levels for Food Safety at

Home and School

Categories
　 Concern  Level About 

Home Food Safety₁
Concern  Level About 
School Food Safety₁

　 Low Medium High P-value Low Medium High P-value
Food service businesses

    Street food (carts, newspaper stands) 3.25 3.35 3.15 0.421 3.57 3.33 3.13 0.199

    Small restaurants (noodle shops, skewer shops) 2.91 3.07 2.97 0.429 3.07 3.06 2.89 0.366
    Western fast food restaurant (McDonald®,       
    KFC®, Dico’s®) 2.74 2.98 3.57 < 0.0001 2.71 2.91 3.36 0.001

    Dessert shops, juice bars 2.52 2.82 3.00 < 0.01 2.43 2.73 2.98 < 0.05

    Bakery 2.26 2.60 2.79 < 0.001 2.00 2.52 2.71 < 0.01

    Coffee shop 2.29 2.60 2.79 < 0.01 2.21 2.53 2.68 0.121

    Cooked food store or deli inside a restaurant 2.59 2.82 3.24 < 0.001 2.36 2.76 3.10 0.001

    Medium or large size restaurants 2.22 2.65 2.97 < 0.0001 2.07 2.57 2.78 < 0.01

Food Retail Stores
    Food courts/city, night market 2.66 2.87 3.30 < 0.05 2.36 2.84 3.10 < 0.05
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1) Re-assigned based on the individual 5-point Likert scaled answers; 1-2 as low, 3 as medium, 4-5 as high.

    Chain restaurants, stores, markets 2.34 2.55 2.97 0.001 2.00 2.51 2.81 < 0.01

    Import food store 2.21 2.55 2.75 < 0.01 1.86 2.49 2.66 < 0.01

    Small convenience store 2.70 2.82 3.12 < 0.05 2.28 2.82 3.00 < 0.01

    Medium size market in residential complex 2.40 2.67 3.00 < 0.001 2.00 2.65 2.75 < 0.01
    Large size market such as Walmart®,        
    Carrefour®, Metro® 2.09 2.50 2.54 < 0.01 1.92 2.41 2.53 0.065

    Wet market, farmer's market 2.76 2.97 3.06 0.231 2.57 2.91 3.12 0.135

Types of contaminants

    Bacteria in food 3.97 3.85 3.82 0.655 4.00 3.81 4.14 0.080

    Expired food 4.24 4.15 4.27 0.720 4.00 4.17 4.31 0.505

    Fake and inferior food 4.38 4.20 4.45 0.239 4.21 4.24 4.41 0.502

    Additives in food 4.23 4.02 4.36 0.077 4.21 4.05 4.29 0.229

    Pesticides in fruit and vegetable 4.29 4.12 4.30 0.398 4.50 4.15 4.24 0.410

    Organic food 　 3.03 3.01 2.97 0.971 3.79 2.96 3.03 < 0.05
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4. Influencing Factors Associated with Food Safety

Perception Scores

Table 5 shows the result of three multiple linear regression analysis of

FSP scores. The respective outcome variables for each model are FSP

scores of Food Service Businesses, Food Retail Stores, and Food

Contaminants.

Risk perception on foods prepared at home was inversely associated

with FSP score of Food Service Businesses (β=-0.718, SE=0.248, P <

0.01). The FSP score of Food Retail Stores was positively associated

with FSP score of Food Service Businesses (β=0.804, SE=0.045, P <

0.0001). The FSP score of Food Contaminants was associated with

listing food safety as a primary purchase factor (β=0.367, SE=0.173, P

< 0.05).
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Table 5 . Influencing Factors Associated With Food Safety Perception Scores

Parameters were estimated from multiple linear regression analysis to predict food safety perception score of food service

businesses after adjustment for age, sex, socioeconomic status, and BMI. β; standardized regression coefficient;

SE, standard error; adjR², adjusted coefficient of multiple determinations.

Characteristics   Food Service Businesses      Food Retail Stores    Food Contaminants
β SE P-value β SE P-value β SE P-value

Experience  of Foodborne Illness in 
the past Month -0.217 0.323 0.502 -0.071 0.36 0.842 0.269 0.567 0.635
Dining  Out Frequency -0.232 0.155 0.163 0.090 0.189 0.630 0.462 0.292 0.114
Food  Safety as Primary Purchase 
Factor 0.033 0.103 0.744 -0.025 0.111 0.821 0.367 0.173 < 0.05
Food  Safety Perception Scores

     Food Prepared at Home -0.718 0.248 0.010 0.005 0.289 0.986 0.712 0.440 0.106
       Food Prepared at School -0.004 0.324 0.990 -0.522 0.359 0.147 -0.106 0.569 0.852

     Food Service Businesses            N/A 0.804 0.045 < 0.0001 0.177 0.102 0.084
       Food Retail Stores 0.641 0.034 < 0.001            N/A 0.086 0.089 0.337
       Contaminants 0.057 0.033 0.084 0.063 0.037 0.091           N/A

Model adj R² = 0.589,  p < 0.0001 adj R² = 0.615,  p < 0.001 adj R²=0.0539,  p < 0.01
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5. Influence of Foodborne Illness Experience

and Dining Out Frequency on Food Safety

Perception

Multiple logistic regression analysis shows that students who

chose food safety as the ultimate factor for food purchase had

OR of 0.931 (95%CI, 0.898 to 0.966) for foodborne illness

experience in the past month (P < 0.0001) (table 6). Other

purchase factors listed in the answer choices were taste, price,

social network, and environment.

Increased safety risk perception on food prepared at school was

associated with 11.2% lower chance of foodborne illness

experience (OR=0.888, (95%CI, 0.789 to 0.999), P = 0.05). One

point increase in FSP score on the food safety of Food Service

Businesses have OR of 0.972 (95%CI, 0.951 to 0.994) for dining

out more than 6 times per week (P < 0.05).
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Table 6 . Multiple Logistic Analysis of Foodborne Illness Experience and Dining Out Frequency

1) The participants are sorted into two groups: food safety group for those who chose food safety as their primary

purchase factor, and the other group for those who chose other options (price, taste, environment, friends and

family)

2) Dining Out more than 6 times per week.

Parameters were estimated after adjustment for age, sex, and socioeconomic status.

Characteristics Foodborne Illness Experience 　 Dining Out Frequency ²
n=129 P-value n=113 P-value

Food  Safety Perception Scores OR (95% CI) 　 　 OR (95% CI) 　
        Food Prepared at Home 0.968 (0.879 , 1.067) 0.522 0.969 (0.879 , 1.068) 0.534
        Food Prepared at School 0.888 (0.789 , 0.999) 0.050 0.939 (0.834 , 1.057) 0.301
        Food Service Business 0.998 (0.975 , 1.019) 0.819 0.972 (0.951 , 0.994) < 0.05
        Food Retail Stores 1.001 (0.980 , 1.022) 0.904 1.006 (0.985 , 1.027) 0.559
        Contaminants 1.002 (0.990 , 1.015) 0.645 1.005 (0.993 , 1.018) 0.394
Food  Safety as Primary Purchase Factor¹ 0.931 (0.898 , 0.966) 0.0001 　 0.985 (0.950 , 1.021) 0.425
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IV Discussion

The study investigated the current status and the possible

Influencing factors of food safety perception among adolescents of

Kunming, China. Safety perception on foods prepared at home

was one of the influencing factors of risk perception on

commercial foods. Risk perception on food prepared at school was

associated with foodborne illness experience.

The first hypothesis of this study was that dining out frequency

and/or food purchase decision factors have interaction with food

safety perception on commercial foods. Choosing food safety as a

primary food purchase decision factor was associated with FSP

score of food contaminants (β = 0.367, SE = 0.173, P < 0.05).

However, FSP scores of commercial foods (food service

businesses and food retail stores) do not have statistically

significant association.

The dining out frequency of the participants is much higher than

an assessment result from India, lower than the U.S. statistics,

and similar to a South Korean survey. The study survey showed

20% of the students dined out at least two times per day. Total

of 84% of the students reported they eat out at least two times

per week. Statistics from India showed that only 11% of Indians

dine out more than 6 times in a month (Verma & Gupta, 2018).

According to a consumer behavior research in the United States,

4,000 on-line survey respondents reported that they eat out at a

restaurant at average 4.5 times per week (Watson & Gavin,

2011). The mean dining out frequency of Kunming adolescents in

this study was 3 times per week. An analysis of Korean

National Health and Nutrition Survey (KNHANES) showed that
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36.9 % of 1,820 South Koreans reported they dine out at least

once per day (Lee et al., 2018). 37% of the Kunming adolescents

responded that they dine out more than 6 times per week in this

study.

The study hypothesized that foodborne illness experience and

dining out frequency influence food purchase decision factors.

The statistical analysis result partially accepts the hypothesis.

FSP score of Food Service Businesses was associated with

dining out frequency (OR = 0.972, (95%CI, 0.951 to 0.994), P <

0.05). The result shows that awareness of food safety risks on

food from restaurants is associated with actual consumption

reductions. It indicates that lower dining out frequency is linked

with higher risk perception, which potentially could influence food

purchase decision factors as FSP score of food contaminants (β 

= 0.367, SE = 0.173, P < 0.05) do. The result shows that

perceived risks of food contaminants impact one’s decisions as a

consumer. Prioritizing food safety over other purchase factors

such as price and taste tell how serious one perceives the food

safety risks of commercial foods. However, the study do not find

significant association between dining out frequency and food

purchase decision factors. The analysis result also do not show

correlation between FSP scores of Food Contaminants and

commercial foods (Food Service Businesses and Food Retail

Stores). The positive association between FSP score of Food

Retail Stores and Food Service Businesses (β=0.804, SE=0.045, P

< 0.0001) indicates that there is a tendency of perceiving higher

risks on foods from supermarket or convenience stores if one

considers restaurants’ food as unsafe.

Listing food safety as the primary food purchase decision factor
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over taste, price, social network, and environment was associated

with lower chance of foodborne illness experience in the past

month (OR = 0.931, (95%CI, 0.898 to 0.966), P < 0.0001). The

result indicates that experiencing foodborne illness may influence

the decision factors of food purchase at least for a month.

The foodborne illness experience rate of Kunming Adolescents

was almost 25 times higher than that of developed countries. The

Center for Disease Control of United States estimates that one in

six people (16.7%) experience foodborne illness in one year (CDC,

2015). According to a South Korean report, 19.2% of 1439

telephone survey respondents experienced foodborne illnesses in

the past year (Kim et al., 2015).

The third hypothesis of the study projected the influence of

foodborne illness experience on safety perceptions of commercial

foods. Multiple logistic regression analysis showed that foodborne

illness experience was associated with risk perception on food

prepared at school, instead of food from commercial channels

such as restaurants or supermarket. It may indicate that students

are questioning the safety of food, particularly the ones they

have eaten at school, after a foodborne illness episode. Lower

mean FSP score for food prepared at home than at school

corroborate previous food perception research on optimistic bias

for food prepared at home (Verbeke et al, 2007).

The low mean FSP score of large chain supermarkets (girls 2.48,

boys 2.36) means that the students were most likely not worried

about the food safety from the places such as Walmart® and

Carrefour®. It is notable that most of the large chain

supermarkets located in urban Kunming are international
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franchises that sell large quantity of foreign products.

Risk perception on non-commercial foods shows distinctive

characteristics. FSP score on food prepared at home was

inversely associated with FSP score of Food Service Businesses

(β = -0.718, SE = 0.248, P < 0.01). It shows that higher risk

perception on food safety of restaurants may be linked with how

safe one perceives their home foods are.

According to global surveillance reports, most common cases of

foodborne illnesses are due to microbial organisms that cause

reversible gastrointestinal symptoms (Dewey-Mattia et al., 2018;

CDC, 2015). The study participants’ self-written foodborne illness

symptoms corroborate the previous reports. Regardless of the

experiences, students tend to rate higher on contaminants with

dreadful long term consequences such as fake foods (4.28) and

pesticides (4.20) than microbial agents (3.89), which in most

cases bring reversible symptoms. Since the amount of risk

analysis reports on different foodborne disease pathogens in

China are very limited, it is difficult to conclude that the

population is actually more exposed on chemical pathogens than

microbial agents.

The study was a quantitative cross-sectional analysis conducted

during an urban development. Longitudinal cohort assessments on

food safety perception after the urbanization and transition of

governance growth may help us understand how food safety

perception changes over the progress of development of built

environment and policy implementation.

The study results have possibilities of bias from non-random

purposive sampling. Even though the participants were recruited
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from the most socioeconomically diverse part of the city,

limitation still remains. The study failed to include adolescents

outside of schools, which is a conservative estimate of 13% of

the 15-17 year old population, according to a report from China

Ministry of Education (Wang L et al., 2018). Recruited

participants were from households that could afford high school

education, therefore the study participants are likely from more

affluent families than actual population average.

The study used one variable from the parents’ questionnaire

(number of household apartments) for socioeconomic status.

Comprehensive index for socioeconomic status need to be

developed for further investigation. The survey questionnaires

were reviewed by public health professionals for possible bias

and cultural appropriateness. However, reliability of the

questionnaire was not tested and may limit the extent of the

interpretation of the study result.

According to previous literatures, social network as subjective

norm in the context of consumer psychology influence ones’

behavior and perception on food safety (Fisher et al, 2005; Ling,

2018). Further investigation for the impact of social network on

food safety perception scores of Kunming adolescents is ongoing.

Media exposure, food safety knowledge, and parents’ education

level could heavily influence on one’s risk perception yet were

not included in this study. Further research on food safety

perception should include those variables and explore the

dynamics between the influencing factors.
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V. Conclusion

Foodborne illness is influencing risk perceptions on school food

and redirecting the students’ food consumption decisions. Risk

perception on food served at restaurants are associated with

lower dining out frequency. Safety perception of food prepared at

home was one of the influencing factors of risk perception on

restaurants. Further assessment on media exposure, food safety

knowledge, and parents’ education level will benefit deeper

understanding of safety perceptions and risk behaviors of

adolescents in developing regions.
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KOREAN ABSTRACT

도심 청소년의

식품안전인식도 현황

- 중국 쿤밍시의 사례 -

엄수려

서울대학교 보건대학원

보건학과 보건영양학 전공

현재 도심화가 급속하게 진행중인 쿤밍 시의 식품업계 팽창속도는

중국정부의 통치망 성장보다 빠르다. 음식점과 식품생산공장의 위생

기준을 관리하는 인력이 부족해 불특정 다수의 소비자들이 식중독

의 위험에 노출되어 있다. 환경에 대한 안전인식은 위험행동으로 이

어지는 주요인자로, 음식을 구매하고 섭취하는 상업시설에 대한 안

전인식, 또는 위험인식은 구매결정과 섭취패턴에 큰 영향을 줄 수

있다. 현재 도심 개발구역 청소년의 식품안전과 위험인식에 대한 연

구는 매우 부족한 상태로, 본 연구에서는 중국 쿤밍 청소년들의 식

품안전위험의 인식도 현황을 조사하고 이에 영향을 주는 인자들을

알아보았다. 총 310명의 연구대상자들이 쿤밍 도심에 위치한 공립

고등학교에서 모집되었다. 훈련받은 연구원들이 체중과 신장을 측정

하고, 연구대상자들은 종이설문지로 제작된 총 21종류의 음식점, 식

품판매시설, 식품오염인자에 대한 안전위험인식도 질문에 5-포인트

리커트 스케일 (1점 매우 안전-5점 매우 위험)로 응답했다. 설문지

에는 식품구매행동과 식중독 경험에 관한 네 개의 질문이 포함되었
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다. 또한 연구대상 학생의 보호자로부터 설문지를 통해 사회인구정

보를 수집하였다. 연구결과 42%의 학생이 지난 한 달 간 식중독을

겪었고, 식중독 경험은 음식점을 고를 때 식품안전을 최우선으로 고

려하는 구매성향과 높은 관련성을 보였다 (P < 0.01). 학교와 가정

에서 접하는 음식에 대한 위험인식은 상업시설에서 사먹는 식품, 그

리고 식품오염인자에 대한 위험인식과 큰 상관관계가 있었다. 비상

업시설 학생들은 식중독의 위험을 가진 식품 오염인자 중 가짜식품

과 불량식품 (평균점수 4.29)을 가장 위험하게 인식하고 있었다. 길

거리 음식 (3.28), 꼬치구이집 (3.02), 서양식 패스트푸드점 (2.99), 전

통시장 (2.94)은 월마트와 같은 글로벌 프랜차이즈 슈퍼마켓 (2.42),

베이커리 (2.54), 수입식품점 (2.50), 디저트점 (2.77), 편의점 (2.86)

보다 위험하게 인식하고 있었다. 다중선형회귀분석 결과 음식점에

대한 식품안전인식도는 집에서 만든 음식 (β=-0.718, SE 0.248, P <

0.01), 마트나 시장과 같은 식품판매시설에서 구입한 음식 (β=0.641,

SE= 0.034, P < 0.001)에 대한 위험인식과 연관이 있었다. 다중 로

지스틱 회귀분석 결과 학교음식에 대해 위험하게 생각할수록 식중

독을 경험할 확률이 11.2% 감소했다 (OR = 0.888, (95%CI 0.789 to

0.999), P = 0.05). 식품안전을 최우선적으로 고려해 구입하는 소비경

향 또한 식중독 경험 감소와 유의미한 관련을 보였다 (OR = 0.931,

(95%CI 0.898 to 0.966), P = 0.0001). 또한 음식점에서 판매하는 음

식에 대해 위험하게 생각하는 경향은 외식횟수와 연관이 있었다

(OR = 0.972, (95%CI 0.951 to 0.994), P < 0.05). 본 연구는 중국의

중형급 도시에 거주중인 청소년의 식품안전인식도에 대한 첫번째

연구로, 향후 도심개발구역 청소년의 식품안전관련 행동현황에 대한

장기 분석조사에 유용할 것으로 기대한다.

주요어 : 식품안전, 식품안전인식도, 청소년, 쿤밍, 서남중국, 중

국

학번 : 2012-23729
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