
Research Article
Analysis on Quantified Self-Behavior of Customers in Food
Consumption under the Perspective of Social Networks

Lei Lei ,1,2 Yaling Zhu,3 and Qiang Liu 4

1School of Economics and Finance, Xi’an Jiaotong University, Xi’an710064, China
2Sports Department, Northwest A&F University, Yangling 712100, China
3International Business School, Shaanxi Normal University, Xi’an 710119, China
4Sports Department, Central South University, Changsha 410083, China

Correspondence should be addressed to Qiang Liu; answerxiaoliu@163.com

Received 19 May 2021; Revised 23 August 2021; Accepted 9 September 2021; Published 6 October 2021

Academic Editor: Fei Xiong

Copyright © 2021 Lei Lei et al. +is is an open access article distributed under the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

China is still facing the double challenges of over nutrition and malnutrition. One of the main reasons is the lack of residents’
understanding of the nutritional value of food. Quantified self, as a measure of consumer self-activity, has been used to analyze
food consumption behavior recently. Although the research results are increasing, the conclusions are not consistent. What’s
more, previous literatures did not consider food consumption behavior based on the theory of information perception and the risk
perception theory. In addition to obtaining information through their own human capital for quantitative activities, consumers
will also obtain information through social networks. In view of the above understanding, this study uses experimental design and
field survey to obtain data, uses Heckman two-step method and PLS path modeling method to analyze the impact of consumers’
quantified self-behavior on their health food consumption, and discusses the moderating role of social networks based on the
perspective of complex network. +e results show that (1) consumers’ health awareness can promote their choice of quantified
self-behavior, (2) consumers’ quantified self-behavior is helpful to promote their purchase intention and purchase scale of healthy
food, and (3) social networks play a positive moderating role in consumers’ quantified self-influence on their healthy food
consumption. Both emotional networks and instrumental networks have significant moderating effect, but the formal is stronger.
+is article not only considers the relationship between food consumption behavior and social network but also the enhances
literature based on the theory of information perception and the risk perception theory.

1. Introduction

A state relies on people and people relies on food. With the
improvement of living standards and the growth of resi-
dents’ income, the total dietary intake of residents in China
has shown a gradual improvement trend in the past decade.
From the data of Research Group of China’s Health and
Nutrition (2019), the malnutrition rate of residents aged 18
years and above as well as that of children younger than five
years have decreased from 8% to 22.16% in 2000 to 2.2% and
9.3% in 2019, respectively. However, at the same time, the
dietary intake structure of residents is unbalanced, such as
excessive consumption of livestock meat and fat, low con-
sumption of cereal food, and general lack of vitamins [1].

One of the main reasons for the coexistence of malnutrition
and over nutrition is that the residents are lacking the
understanding of the nutritional value of food and the ra-
tional judgment of nutrition. During the epidemic of
COVID-19 in 2020, residents’ consumption behavior also
reflected the same problem. On one hand, the residents
bought the food not according to their needs but to panic
buying and hoarding. On the other hand, the residents
concentrated on purchasing food like rice, flour, oil, meat,
and so on, although the willingness to buy dairy products,
coarse grains, and frozen vegetables was not high [2].
+erefore, the key problem to be solved in practice is to
make the residents realize the nutritional value of food, to
form the concept of healthy nutrition, to optimize the food
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consumption structure, and improve the status of malnu-
trition and over nutrition of Chinese residents.

Quantified self as a consumer tracking measure of self-
activity [3, 4] and the process of forming self-knowledge
and conventional habits based on it, brings about the
change in consumers’ behavior. Recently, quantified self is
also used in the research of analyzing food consumption
behavior of consumers [4]. Although the results of
quantified self-analysis in residents’ consumption be-
havior are increasing day by day, the conclusion shows a
dilemma of quantified self in consumption, which was like
chicken ribs. According to the theory of information
perception, quantification is the way to transform the
professional and theoretical food safety assessment in-
formation into the data information that consumers can
understand [5]. Consumers choose the appropriate food
according to the food composition, safety level, and other
information. +is kind of quantified self-behavior is a
short-term choice behavior made by consumers based on
the food information provided by producers; it has little
effect on consumers’ food nutrition concept and health
behavior [6, 7]. According to the risk perception theory,
consumers will improve the collection, management, and
reflection of quantitative information of self-health and
demand status (such as blood pressure and blood glucose
level) under risk perception and then accurately intervene
and control self-behavior decision-making [4]. +is
quantified self-behavior is to select appropriate food
according to consumers’ health status; it has a positive
role in promoting the formation of nutrition concept and
health behavior of consumers [8, 9]. In addition, many
scholars also point out that consumers’ quantified self-
behavior has the problem of short-term participation.
Different conclusions make it necessary to further study
the quantified self in food consumption: is the quantified
self in food consumption effective for residents’ health? Is
quantified self-behavior a “chicken rib” to the formation
of residents’ nutrition concept? +ese problems need
further analysis and verification in theory.

In the implementation process of quantified self-behavior,
consumers obtain information not only through their own
human capital but also through social networks for quantitative
activities. If consumers want to eat safe and nutritious food,
firstly, they need to obtain information about food quality,
safety, and ingredients. Due to the limitation of cost and the
profit-making purpose of food manufacturers, food manu-
facturers may adopt opportunistic behavior in the disclosure of
information on food quality, safety, and nutrition [10]. At this
time, consumers can only obtain the related information
through their own efforts. To obtain more information about
food quality, consumers will pay a high cost for searching
information if they onlymake efforts to obtain it by themselves.
At this time, social networks provide opportunities for con-
sumers. +e so-called social network refers to “a relatively
stable association system formed between social individuals
because of interaction.” In this system, network members can
exchange, interact, and share information. +rough social
networks, those consumers who have less information can
establish effective contact with those who have more

information. Consumers who have less information will get the
information they need from consumers who have more in-
formation, which makes food information shared between two
kinds of consumers and reduces a lot of information searching
costs [11].Meanwhile, themutual sharing of networkmembers
could help to promote consumers’ quantitative behavior, so as
to improve consumers’ concept for food safety and nutrition.

Based on the complex social network theory, this study
analyzes the impact of consumers’ quantified self-behavior
on their healthy food consumption and explores the role of
social networks. +e main contents include the following:
firstly, whether or not to quantify self in residents’ daily food
consumption; secondly, what is the impact of quantified self-
behavior on residents’ health food consumption intention
and scale; thirdly, whether social network has a moderating
effect in the process of quantified self-behavior on residents’
health food consumption. +e article is divided into fol-
lowing parts: Section 2 is theoretical analysis and hypothesis,
which theoretically analyses the relationship between
quantified self and food consumption based on social net-
work. Section 3 is materials and methods, which introduces
the data sources and main methods. Section 4 is results and
discussion, which shows the main empirical results and
discusses them. +e final part is conclusion, which sum-
marizes the full and puts forward the shortcomings of the
article.

2. Theoretical Analysis and Hypothesis

2.1. Quantified Self-Behavior of Healthy Food Consumers.
With the improvement of people’s living standards, food
consumption of residents has gradually changed from
“full” to “healthy.” In recent years, food poisoning, overdue
resale, and other problems have further strengthened
consumers’ preference for healthy food. Compared with
consumers who buy ordinary food, those who prefer
healthy food are more likely to pay attention to the origin,
composition, and nutritional structure of food, and these
information often need to be screened and compared.
Relevant theories point out that in order to accurately
predict the extent of food safety risks to their own health,
consumers should understand the sources of risk variability
and risk magnitude, acquire self-knowledge through
quantitative information, and scientifically assess food
safety risks through the levels of harmful and nutritional
components. It is necessary and important to develop a
suitable diet to ensure the safety and quality of individu-
alized food [12]. +erefore, we propose Hypothesis 1.

Hypothesis 1. Compared with other consumers, consumers
with healthy food attitude are more willing to take quantified
self-behavior.

2.2. Influence of Quantified Self-Behavior on Healthy Food
Consumption. +e application of quantified self in food
consumption is mainly reflected in two aspects: first, the
residents’ attention to food quantitative data information
will improve their sensitivity and alertness to the
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information of food harmful ingredients and their harmful
amount, so as to enhance the accurate identification of food
safety, risk, and efficiency [8, 12]. +e preference for
quantitative information will arouse consumers’ quantitative
consumption intention, that is, through tracking and ob-
serving self-related data (such as their maximum tolerance
of specific food additives and daily consumption) and
product efficiency data (such as the content of specific food
additives and the magnitude of possible harm to the body),
the self-behavior state and product efficiency knowledge will
be formed. Based on this, the consumption decision is
optimized [13].

Secondly, under the health risk perception, residents will
improve the collection, management, and reflection of
quantitative information of self-health and demand status
(such as blood pressure and blood glucose level), so as to
accurately intervene and control self-behavior decision-
making [4]. Under the residents’ own health perception, the
residents’ food consumption decisions will show a precise
preference, which not only pay more attention to the
quantitative data information of food but also purchase food
according to the quantitative information of their own needs
and make food decisions accurately and rationally based on
objective quantitative data rather than subjective assump-
tions [14]. Quantitative information will enable residents to
rethink their eating habits in a way driven by data rather
than experience, so as to rationally decide food purchase and
scientifically plan food intake. Quantified self will identify
residents’ self-health level and personality needs, further
more intuitively understand self-status [15], judges product
effectiveness based on quantitative data information, es-
tablish the association between product data indicators and
consumers themselves, and realize accurate and rational
consumption decision [16]. +erefore, we propose Hy-
potheses 2 and 3.

Hypothesis 2. Quantified self-behavior is helpful to
strengthen consumers’ willingness to buy healthy food.

Hypothesis 3. Quantified self-behavior is helpful to increase
purchasing amount of healthy food consumption.

2.3. 6e Effect of Social Networks on Quantified Self-Behavior
and Healthy Food Consumption. Consumers’ searching cost
is high because they usually rely on themselves to collect
information about food safety, nutrition, and so on. Social
networks provide consumers with information channels
[17]. In social networks, information sharing behavior is a
common behavior, which network members share infor-
mation accidentally found or needed by others [18]. In-
formation sharing behavior is a very important social
behavior, which often occurs in the network or social
groups, and is not a special behavior of individual [19].
Instead, it is a process of cooperation among network
members under the condition of social networks, in which
information providers transfer information to information
searchers [20]. Also, social media influencers can shape
corporate brand reputation through online followers’ trust,

value creation, and purchase intentions [21]. In the sharing
economy platforms, such as social networks, digital personal
reputation and feedback systems facilitate interaction and
trust between strangers and further form customer loyalty
[22]. +is means that the trust formed during the interaction
of social networks further produce an effect on the decision
of buying [23]. Another aspect, when customers develop a
sense of trust in each other in interaction of social networks,
consumer cognition will also affect the decision-making
behavior. Drugău-Constantin and Mirică pointed out that
consumer cognition could be reducible to neurophysio-
logical functioning, and this would influence consumers’
choice [24, 25].+at is to say, social networks provide in-
formation channels for members to share information,
which is related to individuals’ health or food safety. +is
information further help individuals to improve their
quantified self-behavior. On other way, social networks can
influence quantified self-behavior through information
sharing among members and then affect consumers’ healthy
food consumption.

Social networks are composed of the relationship be-
tween different members. +e more the members, the more
complex the connection and the more complex the social
network. Social networks with different complexity may
affect both quantified self-behavior and food consumption
behavior. Assuming that the network is only a star-style
network with four consumers (Figure 1(a)), the core con-
sumer S1 can adopt information sharing strategy after
obtaining the information, whether it is quantitative in-
formation or food health information, the rest of consumers
can get it for free, while they can share the information again
or choose not to share it. In Figure 1(b) star network with six
consumers, consumers choose the sharing strategy as (a), but
because it has more network connections, the speed of
information transmission and sharing is wider. In the type of
Figure 1(c) network connection, in addition to the core
consumers and other consumers, there are also connections
between other consumers such as S21 and S22. In this case, the
probability of other consumers choosing information
sharing strategy will increase, that is, the multiconnection
relationship between different members in the same network
will strengthen the information sharing and transmission. In
addition, social networks can also be reconnected through
members. In the two star networks (a) and (b) of consumers,
there are two kinds of connection choices: one is to form a
new network structure as Figure 1(d) for the connection
between the core consumers of star network (a) and the
other consumers of star network (b); the other is to form a
new network structure as Figure 1(e) for the increase in
connection between the core consumers of star network (a)
and the core consumers of star network (b). However,
compared with social network (d), social network (e) breaks
the original equilibrium and forms a new network because of
the connection between core consumers. +e network scope
is wider, and core consumers will choose information
sharing, whereas other consumers may choose not to share
information because of free-riding behavior. +us, the
sharing behavior in network (e) is more wide. It means the
more complex the social networks are, the stronger the
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impact of quantified self-behavior on consumers’ healthy
food consumption is. +erefore, we propose Hypothesis 4.

Hypothesis 4. Social networks will moderate the relationship
between quantified self and consumers’ healthy food
consumption.

With the continuous development of China’s social
economy and the increase in population flow, the tradi-
tional concept of family has been affected. Individuals
begin to pay more attention to individual value and in-
terests and change from survival rationality to social
rationality [26]. With the change, the coverage and
strength of social relationship have changed from mainly
emotional network to instrumental network mixed with
emotional network. Emotional network is based on family
concept and blood relationship, which has strong stability
and nonselectivity [26]. Moreover, social network based
on emotion and blood relationship pays more attention to
individual health than individual achievement. Just like
parents are more concerned about their children’s health
instead of their children’s academic and career achieve-
ments. +e instrumental network is mostly based on the
relationship of career or classmates. Network members
will establish more externalized social relations according
to their own purposes and needs and network connection
is mainly based on mutual interests. More attention is
paid to individual achievement rather than physical
health. For example, instrumental network members are
more likely to start a business and share employment
experience together rather than focus on health together
[27]. In instrumental network, the information shared are

more career related than health related. +erefore, we
propose Hypothesis 5.

Hypothesis 5. Compared with instrumental network,
emotional network has a stronger moderating effect.

3. Materials and Methods

3.1. Subjects and Methods

3.1.1. Experimental Operation. +e purpose of this experi-
ment is to examine the impact of quantified self on residents’
willingness and scale of healthy food consumption. +e
subjects were randomly divided into control group (CQG),
active quantitative group (AQG), and passive quantitative
group (PQG). +e control group did not provide any in-
formation. +e passive quantitative experimental group was
offered food information including protein, carbohydrate,
calorie, and so on, and provided the minimum nutrients
needed by the human body every day. +e food composition
information of the active quantitative experimental group was
hidden, and the subjects could actively view the food com-
position information or directly select without viewing it.

90 students from a university in Shaanxi participated in
the experiment, and the subjects were arranged to participate
in the experiment within a certain period. Before the ex-
periment, the basic statistical characteristics, such as gender,
age, food consumption preferences, and habits of the sub-
jects were investigated with a short questionnaire. +e
subjects were randomly divided into control group (CQG),
active quantization group (AQG), and passive quantization

S1

(a)

S2

(b)

S21
S22

S2

(c)

S21S1

S2

(d)

S1 S2

(e)

Figure 1: Social networks of different complexity.
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group (AQG). +e demographic characteristics of the whole
sample are shown in Figure 2.

From Figure 2, in terms of gender, the distribution of the
control group and the experimental group is similar, and the
number of male subjects is equal to or more than that of
female subjects. In the control group, male and female
subjects accounted for 50%, respectively. In the active
quantitative group and the passive quantitative group, male
subjects accounted for 53.33% and 63.3%, respectively. In
terms of age distribution, the minimum age of the subjects is
17 years, the maximum age is 25 years, and the overall age
distribution is relatively uniform. For example, in the
control group, 43.3% of the subjects were younger than 20
years, 36.7% of the subjects were between 21 and 23 years,
and 20% of the subjects were older than 24 years. It can be
seen from Figure 2 that the distribution of gender and age in
different groups are similar. Because the samples are ran-
domly assigned to different groups, the results show that the
comparison between different groups is reliable.

3.1.2. Investigation Research. Based on the in-depth un-
derstanding of the existing research maturity scale and in-
terviews with experts, we developed the related variable
measurement scale w combined with the research situation.
After the prediction test of 5 scholars in related fields and 30
ordinary consumers, this study finally determined the for-
mal questionnaire. In order to ensure the efficient devel-
opment of the survey, in addition to using the network
questionnaire survey, this study also took some urban and
rural residents and college students in Shaanxi Province and
Zhejiang Province as the survey subjects. A total of 1000
questionnaires were distributed, and 987 questionnaires
were collected. After screening out 45 invalid questionnaires,
such as missing answers and consistent selection of test
items, 942 valid questionnaires were finally obtained (the
effective recovery rate was 94.2%). +e demographic char-
acteristics of the respondents are shown in Table 1.

3.2. Variable Selection and Measurement

3.2.1. Quantified Self. Combined with the research view-
points of Zhang et al. [6] and Zhou et al [28], 10 items of
consumers’ quantitative information preference and quan-
titative willingness to participate in consumption were de-
termined, respectively, including “I am very concerned
about food nutrition,” “I prefer healthy food,” “I am willing
to rationally consume food by evaluating food nutrition,” “I
am willing to participate in food consumption by evaluating
food nutrition,” “I am willing to choose safe alternative food
with the same nutritional efficiency according to the dietary
needs after quantified self.” In this study, the confirmatory
factor analysis of the questionnaire fitted well: χ2/df� 3.26,
RMSEA� 0.06, NFI� 0.998, GFI� 0.999, and CFI� 0.999.
Internal consistency coefficient of questionnaire is 0.742.
Analyzing dimension reduction by SPSS, according to the
standard of eigenvalue greater than 1, two variables were
obtained: consumer quantitative information preference and
quantitative willingness and five items belong to the former

and five items belong to the latter. +e results are consistent
with the expectation of the questionnaire design.

3.2.2. Healthy Food Consumption. Referring to the mea-
surement scale developed by Penning and Wansink, the
scale of residents’ healthy food consumption is compiled,
including 10 items of healthy food consumption willingness
and scale, such as “I prefer organic food to ordinary food,” “I
will pay attention to the nutritional components of food
when I buy it,” “I will pay attention to whether food contains
harmful ingredients such as additives when I buy it,” “I will
pay attention to the food quality when I buy it,” “+e amount
of pork purchased per week,” “the amount of organic pork
purchased per week,” “the cost of fruit purchased per week,”
and “the frequency of eating instant noodles and other fast
food products per week.” In this study, the confirmatory
factor analysis of the questionnaire fitted well: χ2/df� 2.84,
RMSEA� 0.07, NFI� 0.999, GFI� 0.998, and CFI� 0.999.
Internal consistency coefficient of questionnaire is 0.728.
+rough factor analysis and dimensionality reduction, two
variables were obtained according to the standard of ei-
genvalue greater than 1: consumer’s food consumption
intention and food consumption scale, with five items be-
longing to the former, four items belonging to the latter, and
one item was deleted due to low load value. +e results were
basically consistent with the expectation of the questionnaire
design.

3.2.3. Social Networks. +e social network questionnaire
compiled by Fang [29] adopted 13 items, such as the number
of my brothers and sisters, the number of my friends in
wechat group, the number of communities I join in on the
Internet, and so on.Instrumental network contains 6 items,
such as “I keep close contact with many classmates” and the
like; emotional network contains 7 items, such as “I have
close relationship with relatives of the same age” and the like
(Kim and Lee). In this study, the confirmatory factor analysis
of the questionnaire fitted well: χ2/df� 2.69, RMSEA� 0.08,
NFI� 0.999, GFI� 0.999, and CFI� 0.98. Internal consis-
tency coefficient of questionnaire is 0.676. According to the
criterion of eigenvalue greater than 1, two variables were
obtained: emotional network and instrumental network,
with 7 items belonging to the former and 6 items belonging
to the latter. +e results were consistent with the expectation
of the questionnaire design.

3.3. Empirical Methods and Models

3.3.1. Heckman Two-Step Method. Heckman two-step
method is mainly used to deal with sample bias and self-
selection problems, and it can also solve endogenous
problems in self-selection behavior. In this article, the res-
idents also have the problems of self-selection and sample
bias. To study the influence of quantified self on the will-
ingness and scale of healthy food consumption, the equation
of quantified self and scale of food consumption is set as
follows:
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y1i � χ1iβ1 + ε1i. (1)

Here , y1i is scale of healthy food consumption and x1i is
quantified self. +e quantified self choice equation was as
follows:

y2i � χ2iβ2 + ε2i. (2)

Here, y2i is whether to choose quantified self and x2i is
factors influencing self quantification, such as age, gender,
education, and so on. If equation (1) is direct estimated, we
will get the estimator with selective bias.

It can be seen from the model

Ε ε1i|y
∗
2i ≥ 0( 􏼁 � Ε ε1i|ε2i ≥ − χ2iβ2( 􏼁, (3)

and

Ε y1i|χ1i, y
∗
2i ≥ 0( 􏼁 � χ1iβ1 + Ε ε1i|ε2i ≥ − χ2iβ2( 􏼁. (4)

+is indicates if we directly use equation (1) to estimate
β∧1 , we ignore the conditional mean value ε1. Furthermore,
equation (4) can be written as:

Ε y1i|χ1i, y
∗
2i ≥ 0( 􏼁 � χ1iβ1 + ρσ1λi. (5)

+en, we get,

y1i � χ1iβ1 + ρσ1λi + μi, (6)

where ρ is the correlation coefficient of ε1, ε2; σ1 is the
standard deviation of ε1i, and σ2 is the standard deviation of
ε2i.

Firstly, using Probit model to estimate equation (2)
based on all samples, the tendency of all samples to choose
quantified self-behavior was obtained. Using the estimated
results, we can calculate λi.

Secondly, regard ρσ1 as a parameter to be estimated
using the sample of choosing quantified self and estimate
equation (6) to get β∧1 .

Male,
63.30%

Female, 
36.70%

Male,
53.33%

Female, 
46.70%

CQG

PQG

AQG

Below 20, 
43.30%

21-23, 
36.70%

over 24, 
20%

Below 20, 
30%

21-23, 
43.30%

over 24, 
26.70%

Below 20, 
46.70%

21-23, 
33.30%

over 24, 
20%

CQG

PQG

AQG

Male, 50%

Female, 
50%

Figure 2: Distribution of gender and age in different groups.

Table 1: Demographic characteristics of respondents.

Category Number Percentage Category Number Percentage

Gender Male 469 49.79
Average net monthly

income

Below $300 249 26.43
Female 473 50.21 $300-$800 225 23.89

Age

Below 25 43 4.56 $800-$1500 334 35.46
26–35 298 31.63 Above $1500 134 14.23
36–45 291 30.89 Residence Urban 445 47.24

Above 46 310 32.91 Rural 497 52.76

Education

Below bachelor
degree 331 35.14

Health awareness

High 598 63.48

Above bachelor
degree 611 64.86 Medium 210 22.29

Minimum net monthly
income

Below $150 221 23.46 Low 134 14.23
$150–$300 247 26.22

Health knowledge
High 250 26.54

$300–$800 346 36.73 Medium 289 30.68
Above $800 128 13.59 Low 403 42.78
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3.3.2. PLS Path Modeling. PLS path model mainly includes
two parts: measurement model is called external model,
which describes the relationship between latent variables
and measurable variables. Structural model, also known as
internal model, describes the relationship between endog-
enous latent variables and exogenous latent variables, as well
as the relationship between exogenous latent variables. +is
study mainly uses PLS modeling to analyze the role of social
networks in quantified self influencing on residents’ health
food consumption.

Let ξ be a latent variable and Xh be a measurable variable,
then, the relationship between ξ and Xh can be expressed in
three forms: reflection type, constitutive type, and polyge-
netic type.

(1) Reflection Type. In reflection type, latent variable (LV)
reflects every measurable variable (MV), and every mea-
surable variable can be expressed as a simple regression
equation about its latent variable:

Xh � πh0
+ πhξ + εh. (7)

+e mean value ξ is 0, and the standard deviation is 1,
which satisfies the forecast specification conditions:

Ε
Xh

ξ
􏼠 􏼡 � πh0

+ πhξ. (8)

When the reflection type appears in the model, the first
step is to test the unique dimension using principal com-
ponent analysis, Cronbach’s α coefficient, and Dillon
Goldstein’s ρ coefficient.

Principal component analysis shows that if the first ei-
genvalue root is greater than 1, the second eigenvalue root is
less than 1, or the second eigenvalue root is less than the first
eigenvalue root, then the group of measurable variables is
unique [30]. +erefore, it can be determined that the first
principal component positively correlated with all or at least
most of the measurable variables. If there is a negatively
correlated measurable variable, it can be considered that the

variable cannot fully reveal its potential variables and should
be removed from the model summary.

+e premise of Cronbach’s coefficient as the test stan-
dard of the only dimension is that a group of p-dimensional
measurable variables positively correlated with each other.
Firstly, the group of variables should be standardized. Write
the variance as follows:

Var 􏽘

p

h�1
Xh

⎛⎝ ⎞⎠ � p + 􏽘

h≠ h′

cor Xh, Xh
′( 􏼁, (9)

where the larger the 􏽐h≠h′cor(Xh, Xh
′), the more the mea-

surable variables meet the requirement of unique dimension,
thus introducing α′,

α′ �
􏽐h≠h′cor Xh, Xh

′( 􏼁

p + 􏽐h≠h′cor Xh, Xh
′( 􏼁

. (10)

It is found that Cronbach’s coefficient reaches the
maximum value (P − 1)/P when cor(Xh, Xh

′) � 1

α �
􏽐h≠h′cor Xh, Xh

′( 􏼁

p + 􏽐h≠h′cor Xh, Xh
′( 􏼁

×
p

p − 1
. (11)

+e equation (11) can be transformed as

α �
􏽐h≠h′cor Xh, Xh

′( 􏼁

Var 􏽐
p

h�1 Xh􏼐 􏼑
×

p

p − 1
. (12)

If Cronbach’s is greater than 0.7, it indicates that the
more the ratio of autocorrelation coefficient to variance
approaches its maximum, the group of measurable variables
meet the unique dimension.

Dillon Goldstein’s ρ coefficient is slightly better than
Cronbach’s coefficient in the evaluation of uniqueness. +e
coefficient is mainly set based on the simple regression
model between latent variables and measurable variables.
Firstly, the variance 􏽐

p

h�1 Xh is calculated according to
equation (7) and the residual εh is assumed to be
independent.

Var 􏽘

p

h�1
Xh

⎛⎝ ⎞⎠ � Var 􏽘

p

h�1
πh0

+ πhξ + εh􏼐 􏼑⎛⎝ ⎞⎠ � 􏽘

p

h�1
πh

⎛⎝ ⎞⎠

2

Var(ξ) + 􏽘

p

h�1
Var εh( 􏼁. (13)

+e larger of (􏽐
p

h�1 πh)2, the more the group of variables
meet the requirement of unique dimension, which defined ρ
as follows:

ρ �
􏽐

p

h�1 πh􏼐 􏼑
2
Var(ξ)

􏽐
p

h�1 πh􏼐 􏼑
2
Var(ξ) + 􏽐

p

h�1 Var εh( 􏼁
. (14)

Assuming that both the measurable variable Xh and the
latent variable ξ are standardized, the latent variable ξ can be
estimated by the first principal component t1 of the mea-
surable variable, and πh can be estimated by the similarity
coefficient cor(Xh, t1) and the first principal component t1.

Var(εh) can be estimated by 1 − cor2(Xh, t1). +erefore, the
estimate of Dillon-Goldenstein’s ρ is given as

􏽢ρ �
􏽐

p

h�1 cor Xh, t1( 􏼁􏼐 􏼑
2

􏽐
p

h�1 cor Xh, t1( 􏼁􏼐 􏼑
2

+ 􏽐
p

h�1 1 − cor2 Xh, t1( 􏼁􏼐 􏼑
. (15)

If 􏽢ρ is greater than 0.7,+e group of measurable variables
is considered to be unique.

(2) Constructive Type. In the constructive form, the latent
variable ξ is generated by a group of measurable variables,
which can be expressed as the sum of the weighted residuals:
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ξ � 􏽘
h

whXh + δ. (16)

In constructive form, measurable variables can belong to
multiple latent variables. At the same time, it meets the
prediction criteria:

E
ξ

X1, . . . , Xpj

􏼠 􏼡 � 􏽘
h

whXh. (17)

Suppose that the mean value of the residual vector is 0,
and it is not related to the measurable variable Xh. In the PLS
algorithm parameter estimation, if the symbol is related, the
variable should be deleted.

4. Results and Discussion

4.1. Results

4.1.1. 6e Impact of Quantified Self on Consumers’ Healthy
Food Consumption

(1) Experimental Results. Firstly, it analyzes whether different
consumers engaged in quantified self-behavior. From the
experimental subjects, consumers’ quantified self-awareness
and actual quantified self-behavior are different in different
gender and age groups. From the perspective of gender
(Figure 3), male’s overall quantitative awareness is low, only
30% of all male subjects have high quantitative awareness
while 48% of female subjects have high quantitative
awareness. In the actual quantified self-behavior, 68.75% of
the male subjects took the quantitative behavior in the
process of choosing food, and 85.71% of the female subjects
took the actual quantitative behavior. +erefore, from the
perspective of gender, female subjects have higher quanti-
tative awareness and behavior than male subjects.

From the perspective of age (Figure 4), the older the
subjects are, the stronger their quantitative awareness is;
69.44% of the subjects younger than 20 years, 67.65% of the
subjects between 21 and 23 years, and 75% of the subjects
older than 24 years have medium or high quantitative
awareness. But the results of quantified self-behavior show
different trends: in the group of 21- 23-year-old subjects,
90% adopted quantified self-behavior, whereas in the 20-
year-old and 24-year-old subjects, about 70% chose quan-
tified self-behavior. It can be seen that age has no significant
difference in the choice of quantified self-behavior. Com-
bined with the quantitative consciousness and quantitative
behavior of the subjects, it can be seen that more than 65% of
the subjects will choose quantified self-behavior.

In addition, by observing the relationship between
healthy food awareness and quantified self-behavior
(Figure 5(a)), we can find that the subjects with healthy food
awareness are more likely to choose quantified self. Only
70% of the subjects with low healthy food awareness chose
quantified self, while 75% and 87.5% of the subjects with
moderate or high health food awareness chose quantified
self, respectively. With the improvement of healthy food
awareness, the probability of consumers choosing to
quantify increases, and Hypothesis 1 is verified.

+e results of independent sample T test shows that there
is no significant difference in consumption willingness of
healthy food between CQG and PQG (Figure 5(b)). Com-
pared with CQG, subjects of PQG report slightly higher
willingness to consume healthy food (M� 1.83, SD� 0.83 vs
M� 2.1, SD� 0.80, F (1, 58)� 1.59, p � 0.2121). However,
there are significant differences in healthy food consumption
intention between COQ and AQG, as well as PGQ andAQG.
Compared with CQG, AQG has higher healthy food con-
sumption intention (M� 2.47, SD� 0.62 vs M� 1.83,
SD� 0.83, F (1, 58)� 11.03, p � 0.0016), indicating that the
subjects who have the initiative to take quantified self-be-
havior have higher healthy food consumption intention.
AQG has higher health food consumption intention than
PQG (M� 2.47, SD� 0.62 vs M� 2.1, SD� 0.80, F (1, 58)�

3.87, p � 0.0537), which indicates that the subjects with
active quantified self-behavior have higher healthy food
consumption intention than those with passive quantified
self.

As for the influence of quantified self on the con-
sumption scale of healthy food, the result of independent
sample T test shows that there is no significant difference
between CQG and PQG (Figure 5(c)). Compared with CQG,
PQG report slightly higher consumption scale of health food
(M� 23.43, SD� 3.97 vs M� 21.78, SD� 5.65, F (1, 58)�

1.70, p � 0.1968). However, there are significant differences
in the scale of healthy food consumption between COQ and
AQG, as well as PQG and AQG. +e subjects of AQG have
higher scale of healthy food consumption than CQG
(M� 27.52, SD� 5.52 vs M� 21.78, SD� 5.65, F (1, 58)�

15.79, p � 0.0002). Compared with PQG, AQG has higher
consumption scale of health food (M� 27.52, SD� 5.52 vs
M� 23.43, SD� 3.97, F (1, 58)� 10.82, p � 0.0017), which
indicates that the subjects with active self-quantification
have higher consumption scale of health food than those
with passive self-quantification.

+rough the analysis of the influence of CQG, PQG, and
AQG on consumers’ willingness and scale of healthy food
consumption, it can be found that the subjects with active
quantification have higher willingness and scale of food
consumption, and quantified self-behavior can promote
consumers’ willingness and scale of healthy food con-
sumption. Hypotheses 2 and 3 are verified.

(2) Empirical Results. Heckman two-step method is used to
test whether consumers choose quantified self-behavior and
the relationship between quantitative behavior and con-
sumers’ healthy food consumption intention and scale. +e
results are shown in Table 2. In that, column (1) is the Probit
regression of consumers’ quantitative behavior, and column
(2) and column (3) indicate the influence of quantified self-
behavior on consumers’ willingness and scale of healthy food
consumption under the control of self-selection bias.

From the results of column (1), the constant coefficient is
0.324, which means that the ratio of quantitative to non-
quantized is 0.324 without considering other influences. +e
ratio of consumer selection quantification to nonquantized
is 1.383. It shows that in the survey sample, the individual
who chooses quantification is 38.3% higher than the
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individual who has not selected quantification. In addition,
health awareness has a significant positive effect on con-
sumers’ quantified self choice.+e coefficient after logarithm
transformation is 1.035, which shows that the consumers
with high health awareness are 3.5% higher than those with
low health awareness. Hypothesis 1 is verified again. From
the results of column (2), the consumer quantified self has a
significant positive effect on the consumption willingness of
healthy food, with a coefficient of 0.292 and significant at the
level of 1%. It shows that under the condition, the con-
sumer’s quantified self-behavior is improved, and the
consumers’ willingness to consume healthy food products is
increased by 29.2%, Hypothesis 2 is verified. +e results of
column (3) show that the influence of consumer quantified
self on consumption scale of healthy food is 0.351, which
shows that with the improvement in consumers’ quantified

self-behavior, the consumption scale of healthy food of
consumers increases by 35.1%, and Hypothesis 3 is verified.

4.1.2. 6e Moderating Role of Social Networks.
Furthermore, PLS path modeling is used to test the mod-
erating role of social networks in the process of quantified
self impact on healthy food consumption. +e results are
shown in Table 3. In that, columns (1)–(3) are the moder-
ating results of social networks in the process of quantified
self-influence on consumers’ healthy food consumption
intention, and columns (4)–(6) are the moderating results of
social networks in the process of quantified self-influence on
consumers’ healthy food consumption scale.

From the results of column (1), the quantified self-behavior
and social networks have positive and significant effects on
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Figure 3: Gender differences in consumers’ quantitative self-awareness and behavior.
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consumers’ willingness to purchase healthy food with coeffi-
cients of 0.190 and 0.273, respectively, and both are significantly
at the level of 1%. At the same time, the intersection of
quantified self and social networks has a positive impact on the
consumption intention, which means that social networks will

moderate the impact of quantified self-behavior on the con-
sumption willingness. +at is, the more complex the social
networks are, the stronger the impact of quantified self-be-
havior on consumers’ consumption of healthy food is. Column
(4) is the moderating effect of social networks on the
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Figure 5: +e effect of quantified self on consumers’ willingness and scale of healthy food consumption. (a) Quantitative behavior choice.
(b) Consumption awareness. (c) Consumption scale.

Table 2: +e influence of quantified self on consumers’ willingness and scale of healthy food consumption.

(1) (3) (4)
Quantified self Consumption intention Consumption scale

Constant 0.324∗∗∗ −0.963∗∗∗ −0.383
(0.031) (0.224) (0.228)

Quantified self 0.292∗∗∗ 0.351∗∗∗
(0.032) (0.033)

Register 0.118 0.153∗ 0.212∗∗
(0.104) (0.068) (0.070)

Gender −0.030 0.023 0.004
(0.089) (0.059) (0.060)

Age 0.051∗∗∗ 0.030∗∗∗ 0.004
(0.006) (0.004) (0.004)

Education 0.102 0.132∗ 0.137∗
(0.094) (0.062) (0.063)

Income 0.122∗∗ 0.002 0.052
(0.046) (0.031) (0.031)

Health knowledge 0.045 0.058∗∗∗ 0.060∗∗
(0.056) (0.017) (0.028)

Health awareness 0.034∗∗∗ 0.015 0.046∗∗∗
(0.011) (0.040) (0.010)

N 942 942 942
Adj. R2 0.233 0.206
Standard errors in parentheses, ∗ p< 0.05, ∗ ∗ p< 0.01, ∗ ∗ ∗ p< 0.001.
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consumption scale of healthy food, and its moderating coef-
ficient is 0.069. Hypothesis 4 is verified.

Columns (2) and (5) show the moderating effects of
emotional social networks on the relationship between
quantified self and healthy food consumption. +e results
show that whether it is consumers’ willingness to consume
healthy food or consumption scale, emotional social net-
works have positive moderating effects with coefficients of
0.116 and 0.073 respectively. +e results of column (3) and
(6) show that the instrumental networks also have positive
moderating effects with coefficients of 0.080 and 0.063, and
the coefficients are significantly at the level of 5% and 10%.
+e results of emotional networks and instrumental net-
works further verify Hypothesis 4. At the same time, from
the coefficients, whether it is healthy food consumption
intention or consumption scale, the cross-term coefficient of
quantified self and emotional networks is greater than that of
quantified self and instrumental networks, indicating that
the moderating effect of emotional networks is stronger, and
Hypothesis 5 is verified.

4.2. Discussion. +e results of experimental and empirical
tests are consistent with the conclusion of Ortega et al. [31]
and Pocol et al. [32] but has differences.+e results of Ortega
et al. [31] showed that the consumers’ selection of food safety
was affected by consumer preferences; they measured
consumer preferences for select food safety attributes in
pork and took food safety risk perceptions into account.
Several choice experiment models, including latent class and
random parameters logit, were constructed to capture
heterogeneity in consumer preferences. +eir results suggest
that Chinese consumers have the highest willingness to pay
for a government certification program, followed by third-

party certification, a traceability system, and a product-
specific information. But our results show that consumers’
willingness and scale of healthy food consumption could be
also affected by quantified self-behavior. Pocol et al. [32]
explored Generation Z university students’ clusters based on
the consumption of daily fruits and vegetables in an
emerging market economy and found most cluster members
are aware of the value of regular fresh fruit and vegetable
consumption in order to maintain health and overall well-
being [33]. Our results complement the conclusion that
customers with quantified self-behavior will have higher
willingness to buy safety food.

+e results of moderating role of social networks show
the similar situation of Kim and Lee [34]. +ey pointed out
that the more friends in Facebook, the more likely indi-
viduals chose self-presentation, then individuals would
make similar decisions. Hu et al. [35] used Bayesian per-
sonalized ranking based on multiple-layer neighborhoods
and pointed out that social networks would affect individ-
uals’ behavior. +ough Marcel et al. [36] stated that the
information sources of consumers’ selection of food safety
was relatives and friends, our results shows that emotional
social network plays a stronger role in quantifying self-in-
fluence on healthy food consumption behavior.

In the context of big data, the digital divide encourages
opportunistic enterprises to exploit the rights and interests
of consumers, and the emergence of quantitative self indi-
cates the beginning of comprehensive digitization in the field
of consumer cognition. +rough the tracking and mea-
surement of self-behavior state, consumers’ health status and
life process are becoming more and more visual and pre-
dictable. +e implementation and penetration of quantita-
tive self makes consumers’ demand judgment and behavior
choice more and more accurate and rational. +is is very

Table 3: +e moderating role of social networks.

(1) (2) (3) (4) (5) (6)
Consumption intention Consumption scale

Constant 0.060 0.060 0.021 0.051 0.047 0.013
(0.035) (0.035) (0.029) (0.035) (0.034) (0.029)

Quantified self 0.190∗∗∗ 0.143∗∗∗ 0.371∗∗∗ 0.197∗∗∗ 0.120∗∗ 0.373∗∗∗
(0.043) (0.043) (0.030) (0.043) (0.042) (0.029)

Social network 0.273∗∗∗ 0.279∗∗∗
(0.044) (0.044)

Quantified self ∗ social network 0.082∗∗ 0.069∗∗
(0.026) (0.026)

Emotional network 0.171∗∗∗ 0.228∗∗∗
(0.030) (0.030)

Quantified self ∗ emotional network 0.116∗∗∗ 0.073∗∗
(0.028) (0.028)

Instrumental network 0.334∗∗∗ 0.382∗∗∗
(0.044) (0.043)

Quantified self ∗ instrumental network 0.080∗∗ 0.063∗
(0.027) (0.026)

Control variables Control Control Control Control Control Control
N 942 942 942 942 942 942
Adj. R2 0.219 0.234 0.205 0.223 0.252 0.226
Standard errors in parentheses, ∗P< 0.05, ∗∗P< 0.01, ∗∗∗P< 0.001.
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important for consumers to pay attention to healthy food
consumption or nutrition.

Based on the theory of information perception and the risk
perception theory, combined with social cognition, this study
explores the internal mechanism of self quantify on healthy
food consumption, which brings new insights for analyzing
quantitative behavior and understanding the formation of
consumers’ healthy food consumption participation intention.
In terms of research perspective, due to the limitation of
perspective, relevant studies lack holistic thinking on the in-
ternal mechanism of the formation of consumers’ willingness
to buy healthy food. Breaking through the limitations of
existing studies focusing on the individual level to explore
relevant issues, combined with the reality of the increasing
socialization of quantitative self under the support of tech-
nology, this study more accurately explains the connotation of
quantitative self-concept from the perspective of the combi-
nation of individual and community, and comprehensively
understands the formation mechanism of consumers’ will-
ingness to quantitative self in healthy food consumption. In
terms of research content, most of the existing studies regard
constraints such as limited time and energy, insufficient op-
erating skills, and unhealthy habits as the main reasons for
consumers’ quantifying themselves in healthy food con-
sumption and do not consider the impact of social networks.
From the perspective of individual differences, this study
constructs a theoretical framework for analyzing consumers’
healthy food consumption based on information perception
and the risk perception theory, which makes a reasonable
supplement to the research on the consumers’ quantitative self-
behavior and healthy food consumption behavior. Focusing on
the essence of quantitative self as a socialized practice and
relying on social cognitive theory, this article explains the
differentiated choice of consumers on whether to participate in
quantitative self in the face of social networks. From the
perspective of relationship, the internal mechanism of different
social networks on consumers’ healthy food consumption is
introduced to further clarify the applicable boundary of the
theory. In terms of research methods, although the existing
studies recognize the necessity of participation in the realiza-
tion of quantitative self positive utility and emphasize the
importance of clarifying the internal mechanism of consumers’
quantitative self participation behavior on healthy food con-
sumption, the understanding of relevant issues is still in the
stage of descriptive exploration. Based on the literature review,
this study forms relevant hypotheses, which are verified by a
series of experiments and questionnaires, and defines and
confirms the internal relationship of various elements in the
relationship of consumers’ quantitative self and healthy food
consumption.

5. Conclusions

+is study analyzed consumers’ quantified self-behavior and
healthy food consumption through laboratory experiments and
field investigation and explored the role of social networks in
quantified self-behavior and healthy food consumption from
the perspective of complex network. +rough theoretical
analysis and empirical research, this study obtains three main

results: (1) Health awareness can promote consumers to choose
quantified self-behavior; (2) consumers’ quantified self-be-
havior is helpful to promote their purchase intention and
purchase scale of healthy food; (3) social networks play a
positive moderating role in the relationship of quantified self-
behavior and healthy food consumption. Both emotional
networks and instrumental networks have significant mod-
erating effects, but the former is stronger.

+is article discusses the impact of quantitative self on
consumers’ healthy food consumption from the perspective
of social network and deeply explores how different social
networks affect the relationship between the two. Also, this
article expands the theory of information perception and the
risk perception theory, and it strengthens the role of in-
formation cognition, information transmission, and risk
cognition in the connection of different social networks,
which will deeply affect the impact of quantifying self on
food consumption. In addition, in terms of practical sig-
nificance, the conclusions of this article can provide practical
guidance for food enterprises to optimize product packaging
and quantify innovative product design. In addition, the
relevant conclusions can also provide some support for the
government to guide residents to establish food nutrition
concept, form quantitative self habits, make food con-
sumption decisions, and buy food reasonably.

Compared with previous studies, this study has some
innovations, such as using experimental data and survey
data at the same time to strengthen the diversity of data
sources and the reliability of empirical results. +is article
discusses the quantified self behavior and healthy food
consumption behavior of consumers, which is helpful to
expand the research of consumer behavior from the cross
perspective of behavior and economics. However, there are
also some shortcomings in this study. For example, although
the scale of this study cites the mature scale of previous
studies as reference, due to the diversity and complexity of
consumers’ behavior and social networks, the questionnaire
items may not fully reflect the relevant variables. In addition,
this study mainly focuses on the moderating role of social
networks, but whether there are other roles needs to be
further explored in the follow-up research.
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