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ABSTRACT

KEYWORDS

In China, persistent and severe episodes of poor air quality
have raised the population’s awareness of the deleterious
impact that air pollution can have on their health and lead
many people to explore physical means to limit their exposure
to air pollution and therapies to help their immune system
cope with this stress. Using a netnographic approach we
explored Chinese consumers’ understandings of the impacts
on their health caused by air pollution, and the key attributes
(expected benefits, forms, and patterns of consumption) they
expect of functional foods designed to help them recover from
the pollution-driven impact. Relevant Chinese consumers’ discussions were selected from two Community Question
Answering websites, “Zhihu” and “Baidu Knows”. The impact
of pollution on the respiratory system was considered to be of
the most concern and homemade TCM therapies and diet
adjustment were the main forms of remedies discussed online.
Results from this study will support the commercial success of
functional food products designed to help Chinese consumers
recover from the impact of air pollution on their health.

Functional foods; Chinese
consumers; netnography; air
pollution; immune health

Introduction
Air pollution is becoming an increasing problem in many developing or
expanding economies, with China being one of the most affected. Due to the
occurrence of episodes of severe and persistent smoggy weather in China, air
pollution is at the forefront of public attention (Huang, 2015; Huang et al.,
2014; Johnson, Mol, Zhang, & Yang, 2017). Previous research on Chinese
people’s perceptions about air pollution has identified that air pollution is
considered to be a serious problem that affects their quality of life, especially
their health (Johnson et al., 2017; Liu & Mu, 2016; Liu et al., 2016). It has
been scientifically proved that air pollution can have adverse effects on the
immune system. Most airborne pollutants function as mucosal adjuvants
and, by interacting with both the innate and adaptive immune cells, moderate the adaptive immune responses leading to adverse health outcomes
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(Saxon & Diaz-Sanchez, 2005). For Chinese consumers facing persistent air
pollution, a pressing concern is the search for physical means to limit their
exposure to air pollution and therapies to help their immune system cope
with this stress. In this regard, functional foods can be considered as a good
option as consumers increasingly believe that foods are not only intended to
satisfy hunger and provide the necessary nutrients for life but also to improve
their physical and mental well-being (Menrad, 2003; Roberfroid, 2000).
In China, the long-standing practice of using Traditional Chinese
Medicine (TCM) has embedded the belief that food and medicine come
from the same source and both are of equal importance in preventing and
treating disease (Weng & Chen, 1996). This philosophy greatly boosts consumers’ acceptance of functional foods, with dietary therapy being a common
approach to maintain health and prevent illnesses (Stockert et al., 2007). In
a recent survey of 1050 Beijing residents, approximate 31% of respondents
stated that they choose to eat more “anti-haze (smog)” food to protect them
and their families against the deleterious effects of air pollution (Johnson
et al., 2017). Despite the interests Chinese consumers have in food-based
remedies, only limited products purported to work on pollution-driven
effects are available in the market. Example products include “anti-smog”
tea and lung-related supplements. More importantly, many of them do not
appear to be supported by scientific evidence.
In laboratories around the world, many scientists are working on identifying plant compounds that target specific cellular events and complement the
body’s immune response on exposure to allergens such as air pollution
(Coleman, Kruger, Sawyer, & Hurst, 2016; Sawyer, Stevenson, McGhie, &
Hurst, 2017). It is likely that the results from such research will support the
development of functional foods with beneficial biological activities to help
the immune system recover from the impact of air pollution (Nyanhanda
et al., 2014). However, research about consumers’ perceptions of functional
foods designed to help combat the impact of air pollution has not been
reported. Furthermore, the benefits Chinese consumers wish to obtain, the
forms of such products, and how frequently and when they may be consumed is unknown.
As a deep understanding of consumers can be the difference between the
success of a new product or one that disappears without a trace, it is vital to
gain a good understanding of the perceptions of the consumers in the target
market when developing a new product. As well as being an important
means of communication, the internet is also becoming an important
resource for consumer and market research. Such research termed netnography whereby ethnography is applied to the internet (Kozinets, 2010), has
become widely accepted in the field of consumer and marketing research
(Liang & Scammon, 2011) as a way to avoid the biases and limitations of
transforming participants’ ethos and sensibility by listening to consumers in
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their natural habitats (Bernoff & Li, 2008) on their own terms (Hamilton &
Hewer, 2010). As an important data collection source of netnography studies,
Social Networking Sites (SNS) have become extremely popular worldwide
and although the nature and nomenclature of SNS may vary from country to
country (Boyd & Ellison, 2007), they normally offer abundant text-based
discussions as raw data for researchers. Popular SNS sites include forums
(e.g., Reddit, Tianya, and Baidu Tieba), community question answering
(CQA) websites (e.g., Quora, Zhihu, and Baidu Knows) and social websites
(e.g., Facebook, LinkedIn, and Renren) (Li, Huang, Tan, & Liu, 2017).
There is no doubt that the internet plays an important role in the daily lives of
Chinese people. In 2017, China had 772 million internet users in total, including
40.74 million new users, with each user being online for an average of 27 h per
week (China Internet Network Information Centre, 2018). It can be imagined
that after episodes of air pollution in China, a large number of pollution-related
discussions occurred online, especially in SNSs (Lynch, 2015). Therefore, to
explore Chinese consumers’ understanding of the impact of air pollution on
their health, and some key attributes (expected benefits, forms, and patterns of
consumption) expected of functional foods designed to help the immune system
cope with the impact of air pollution, we analyzed discussions from selected
Chinese SNS using the netnography approach.
Methods
Data collection

A seven-step netnography data collection procedure was used based on the
following desired principles: 1) Consider research ethics; 2) Formulate
research questions; 3) Determine search terms; 4) Find SNS; 5) Identify
SNS; 6) Search relevant discussions; 7) Select relevant discussions (Bowler,
2010; Kozinets, 2010; Lynch, 2015; McDermott, Roen, & Piela, 2013).
(1) Consider research ethics
Research ethics must be considered at the beginning of a study and applied
during the whole process. While netnographic researchers have not achieved
consensus on the main ethical issues of informed consent, public versus private
discussions, and rules for quoting social media discussions (Lynch, 2015), in the
current study we used the approach of McDermott et al. (2013) for the selection
of online data by netnography. This involved the following two considerations:
what are the participants’ likely expectations of privacy, and would participants
experience harm as a result of their discussions being analyzed?
For data to be considered as being public, we believed that there needed to
be no request for membership, registration, sign-in, or a password, and the
SNS needed to be publicly accessible through popular internet search
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engines, such as Baidu. Moreover, with the purpose of protecting the online
participate, discussions were selected which did not contain controversial or
sensitive topics or opinions (Lynch, 2015; McDermott et al., 2013). Following
these guidelines, the present study was conducted with the following guidelines: data was only included if (i) it was publicly available; (ii) participants
were not considered vulnerable individuals; and (iii) the topic was not
considered to be sensitive.
(2) Formulate research questions
In order to achieve the objectives of the current study two research questions
were formulated:
●
●

Question 1 – Which perceived impacts caused by air pollution are being
talked about most frequently by Chinese consumers?
Question 2 – What kind of functional food products are being discussed
online by Chinese consumers to help the immune system cope with the
impact of air pollution?

(3) Determine search terms
The current study utilized the commercial internet search engine Baidu,
which in China has a market share of 76% (StatCounter, 2017). Baidu offers
the service Baidu Index at https://index.baidu.com/, which can be considered
as a keyword analysis tool that represents the search frequency of certain
keywords in Baidu search engine based on actual searching behavior of its
users (Zhang, Shen, Zhang, & Xiong, 2013).
As China has frequently experienced smoggy weather since 2013 (Huang
et al., 2014), the current study selected Baidu’s data from 2013 till,
April 2017. Among Baidu’s annual Top 10 search rankings of 2013–2015,
the three most frequently used search phrases for air pollution, were determined as being “雾霾” (Fog & smog) (Baidu, 2014), “PM2.5”1 (Baidu, 2014,
2016) and “霾” (Smog) (Baidu, 2015).
These three phrases were typed into Baidu Index, and the weighted sum of the
search frequency regarding each search term was calculated by Baidu (Baidu
Index, 2018), for a conversation covering the time from the middle of 2013 to
April 2017 (Figure 1). As the frequency of use for the phrase “霾” (Smog) was
significantly less than the use of the terms “雾霾” (Fog & smog) or “PM2.5”
(Figure 1), only the terms “雾霾” (Fog & smog) and “PM2.5” were used in the
following stages of the current study. Unsurprisingly, increases in the use of the
PM2.5 is a term meaning particulate matter less than 2.5 μm in diameter. This term has entered the public lexicon
as citizens monitor daily reports of pollution levels (Huang, 2015; Nielsen & Ho, 2017).

1
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Figure 1. Search index (weighed sum) of “雾霾” (Fog & smog), “PM2.5” and “霾” (Smog) in
Baidu, from 1 January 2013 till 18 April 2017.

three terms coincident with incidents of heavy air pollution during
December 2013, February 2014, December 2015, December 2016 and
January 2017 (Huang, 2017).
During the data collection process, participant confidentiality was maintained, since only the search index and the weighted sum of the search frequency
for each search term as calculated by Baidu (Baidu Index, 2018), was available.
(4) Find SNS
The phrases “雾霾” (Fog & smog) and “PM2.5” were typed separately into Baidu.
The results from the top 10 pages were examined to find relevant SNS. According
to previous research, SNS can be defined to be social network sites as web-based
services that allow individuals to (1) construct a public or semi-public profile
within a bounded system, (2) connect with other users with whom they share
a connection, and (3) view and traverse their list of connections and those made by
others within the system (Boyd & Ellison, 2007). Four SNS, 知乎 (Zhihu), 百度贴
吧 (Baidu Tieba), 百度知道 (Baidu Knows), and 天涯 (Tianya), were found using
the search result for “雾霾” (Fog & smog) and two SNS, Zhihu and Baidu Knows,
were found using the search result for “PM2.5” (Table 1).
(5) Identify SNS
To determine which of the four candidate SNS would be most suitable for
the current study, they were assessed for how closely they matched our
previously determined selection criteria. Of the four SNS listed in Table 1,
Zhihu and Baidu Knows met the selection criteria as they were (i) publicly
available with no membership or password protection, (ii) provided popular discussions about air pollution (identified through the name of the
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Table 1. Results of SNS by searching “雾霾” (Fog & smog) and “PM2.5” in Baidu within top 10
pages, on 18 April 2017.
Search term
雾霾 (Fog & smog)

PM2.5

Name (Chinese/English)
知乎/Zhihu
百度贴吧/Baidu Tieba
百度知道/Baidu Knows
天涯/Tianya
知乎/Zhihu
百度知道/Baidu Knows

Website
https://www.zhihu.com/
https://tieba.baidu.com/
https://zhidao.baidu.com/
http://www.tianya.cn/
https://www.zhihu.com/
https://zhidao.baidu.com/

topic and through an examination of the description of the topic), (iii)
written in Chinese and (iv) identified in the results of both search terms,
“雾霾” (Fog & smog) and “PM2.5”. Baidu Tieba and Tianya were rejected
because they did not meet the inclusion criteria of being identified in the
results of both search terms. The SNS, Zhihu, could be considered to be
a semi-open forum because although the homepage was passwordprotected, the relevant discussions in Zhihu could be accessed through
Baidu search results and after accessing the discussion pages, the forum
was publicly available, including the function of search engine and search
results. Therefore, Zhihu was used in the current study. Baidu Knows met
all of the inclusion criteria. Consequently, data from Zhihu and Baidu
Knows was used in the study.
Interestingly both Zhihu and Baidu Knows were CQA websites, which
have become extremely popular (Wu, Wu, Li, & Zhou, 2015). In CQA
websites, users can ask questions, answer questions posted by others and
read answers to questions. The current study defines the term “discussion”
and “comment” to explain communications on these two SNS. A discussion
was defined as the entirety of each posted question and all of its answers,
while a comment referred to a single answer.
(6) Search relevant discussions
In both SNS, Zhihu and Baidu Knows, discussions were located by searching
keyword combinations through search engines within each SNS. Each search
combination contained one primary keyword and one complementary keyword. Primary keywords remained “雾霾” (Fog & smog) and “PM2.5”, while
complementary keywords were developed based on Questions 1 and 2 and
words that frequently appeared in the initially identified discussions, such as
“健康” (Health), “影响” (Impact), “食品” (Food), “免疫” (Immune), “食物”
(Foodstuff), “宝宝” (Baby), “小孩” (Kid), “儿童” (Child), “老人” (The
elderly), and “保护” (Protect). Table 2 shows the list of search terms and
their translation.
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Table 2. List of keyword combinations and their corresponding translation.
No.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Keywords (Chinese)
雾霾 健
雾霾 影响
雾霾 食品
雾霾 免疫
雾霾 食物
雾霾 宝宝
雾霾 小孩
雾霾 儿童
雾霾 老人
雾霾 保护
PM2.5 健康
PM2.5 影响
PM2.5 食品
PM2.5 免疫
PM2.5 食物
PM2.5 宝宝
PM2.5 小孩
PM2.5 儿童
PM2.5 老人
PM2.5 保护

Keywords (English)
Fog&smog Health
Fog&smog Impact
Fog&smog Food
Fog&smog Immune
Fog&smog Foodstuff
Fog&smog Baby
Fog&smog Kid
Fog&smog Child
Fog&smog The elderly
Fog&smog Protect
PM2.5 Health
PM2.5 Impact
PM2.5 Food
PM2.5 Immune
PM2.5 Foodstuff
PM2.5 Baby
PM2.5 Kid
PM2.5 Child
PM2.5 The elderly
PM2.5 Protect

(7) Select relevant discussions
Owing to a large number of results obtained by the search engines, selection
of these results was conducted based on the criteria of relevance and popularity, with the outcomes being ranked in default order of their relevance. In
order, to measure the popularity of a discussion, a theory conceptualized as
“Like” economy was used, which simply reflected the number of times
a comment had been “Liked” by the online participants. Comments that
receive more “Likes” generate more traffic and engagement than comments
with fewer “Likes” (Gerlitz & Helmond, 2013). Based on this theory, the
number of “Likes” plays an important role in intensifying participant affects
and, consequently, foster further participant engagement to multiply and
scale up popularity. “Like” counters were available for comments made
within discussions in both SNS. In the current study only discussions containing comments that obtained more than 10 “Likes” were used.
In Zhihu, the ranking of search results can be re-ordered manually by the
number of “Likes” they obtained, so that data collection can proceed in turn from
highest to lowest. After deleting irrelevant discussions, for example, for advertisements and unrelated topics, a total of 18 discussions, containing approximate 1000
valid comments, remained for further analysis. However, the search results at this
stage were ranked in a default order, based on their relevance to the keywords, in
Baidu Knows only the top 760 search results could be listed during each search.
The selection of discussions was, therefore, conducted manually to exclude
irrelevant items and to meet the “Like” number requirement within search results.
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Table 3. An example of identified meaning units, condensed meaning units, and nodes.
Identified meaning unit
大气污染会降低机体免疫力。
Air pollution can impair the body’s immunity.

Condensed meaning unit
降低免疫力
Impair immunity

Node
免疫力
Immunity

Screening the date in this manner resulted in the identification of 127 discussions,
which included approximately 200 valid comments.
Therefore, the combined results from Zhihu and Baidu Knows, provided 145
different discussions, including approximately 1,200 comments. All discussions
selected through this process were saved as PDFs for subsequent analysis, and the
online profiles of their authors were collected, including information such as where
they lived and their educational background, occupation, and parental status.
Data analysis

The discussions and comments obtained on air pollution were analyzed using
the qualitative data analysis software NVivo 11 in Chinese. Texts related to
research questions were extracted and meaning units were identified based on
selected texts. The meaning units were then condensed to form node titles,
where a node is a collection of comments about a specific theme (Table 3).
By merging similar nodes and considering the research questions, two tiers
one node were created which were: Perceived Impact and Perceived Functional
Foods. Tier 2–3 nodes were moved iteratively between existing and new nodes
arising from words appearing in an identified meaning unit. The coding schema
was further developed by verifying that relevant identified meaning units had
not been left out and ensuring that the nodes were mutually exclusive. The
coding schema was finalized based on discussions between all three authors of
this article. In order to validate the replicability of analysis and reliability of data,
another Chinese-speaking researcher was asked to code part of the text separately, after manually categorizing all texts. Replicability was considered high
because predominantly the same text was coded and placed under the same
nodes (Pishchenko & Myriounis, 2016; Wu & Pearce, 2014).
Results and discussions
Overview of the online participants

The amount of information on participants was dependent on what they
chose to include in their profiles, including where they lived, their educational background, occupation and marital status (Table 4).
Assuming one comment was posted by one individual, 535 participants stated
where they lived. These locations could be grouped into the East (Beijing, Tianjin,
Hebei, Shanghai, Jiangsu, Zhejiang, Fujian, Shandong, Guangdong and Hainan),
the Middle (Shanxi, Anhui, Jiangxi, Henan, Hubei and Hunan), the West (Inter
Mongolia, Guangxi, Chongqing, Sichuan, Guizhou, Yunnan, Tibet, Shanxi,
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Table 4. Adverse impacts caused by air pollution perceived by Chinese consumers.
Perceived Impacta
Adverse impact on the respiratory system
Node: Respiratory system
Explanation: Respiratory diseases triggered or exacerbated by air pollution, including upper airway
issues, such as sore throat, cough and hard breathing, and lower airway issues, such as pneumonia and
lung cancer.
Illustrative quote: “At this moment, I was unable to sleep because of the coughing and nasal obstruction
caused by the smog which has been attacked for two days … Until today, I realized that the previous nasal
congestion, cough, sore throat was not a simple cold, but a pharyngitis caused by the smog. My body has
become a tester. As long as I feel a little uncomfortable, there is definitely a fog and smog weather coming
soon.” (Zhihu)
Adverse impact on psychological health
Node: Psychological health
Explanation: The negative emotion caused by air pollution, including being apathetic to air pollution due
to dissatisfaction, feeling depressed, feeling panic about pollution-driven health risks and stigma about
cities or the country due to air pollution
Illustrative quote: “The smog weather can influence people’s attitude towards life progressively, so that you
don’t have to take great enthusiasm to live. Life is like this, just muddling along.” (Zhihu)
The need to wear masks and use air purifiers
Node: Masks & air purifiers
Explanation: The need for Chinese consumers to wearing masks and using air purifiers in order to reduce
the health risk caused by air pollution
Illustrative quote: “I can only wear a mask to go outside and try to avoid going out. It is better to buy an
air purifier at home.” (Baidu Knows)
Poor visibility
Node: Visibility
Explanation: Poor visibility caused by air pollution and its consequences, including increase increased risk
of flight delay, driving risk and traffic.
Illustrative quote: “The residential building on the opposite is surrounded by yellow smog, which can only
be found faintly. The visibility should not exceed 50 meters. It is really a cloud of fog after adding a yellow
filter. The sky is full of yellow smog … ” (Zhihu)
Reduced outdoor activities
Node: Outdoor activity
Explanation: Decrease of outdoor activities, such as outdoor sport, shopping, parties, etc., in order to
avoid pollution-driven health problems
Illustrative quote: “My daughter is almost 3 years old. Every day, she is keen to go out, to get in touch with
the nature, to run outside, but frequently facing the weather of (PM2.5 reading) more than 200, I really do
not have this courage.” (Zhihu)
Having plans of moving cities or emigrating
Node: Moving cities or emigrating
Explanation: Plans to move to other cities or overseas triggered by adverse impact of air pollution
Illustrative quote: “When the fog and smog weather appears, the constant talking topic with friends having
kids is: the thoughts of escaping from Beijing to go abroad or live in Hainan.” (Zhihu)
Adverse impact on the cardiovascular system
Node: Cardiovascular system
Explanation: Cardiovascular diseases triggered or exacerbated by air pollution
Illustrative quote: “After entering the human body, harmful particles with heavy metals and various
pathogenic bacteria can penetrate into the blood through the circulatory system of the human body,
therefore, causing damage to organs including the heart and blood vessels.” (Baidu Knows)
Adverse impact on child development
Node: Child development
Explanation: Pollution-driven risks affecting children’s development, including bodies and minds
Illustrative quote: “Due to the reduction of sunshine in smoggy days, children’s absorption of ultraviolet
radiation is insufficient, and the production of vitamin D in the body is insufficient. This can cause the
absorption of calcium is greatly reduced. When the situation is getting worth, rickets in infants and slow
growth of children may be caused.” (Baidu Knows)

(Continued )
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Table 4. (Continued).
Perceived Impacta
Lack of fresh air
Node: Airflow
Explanation: No fresh air outside to help with the airflow inside room
Illustrative quote: “Cannot open the window to get fresh air. Inside the room is not ventilated; outside the
room is full of smog. No places to breath.” (Zhihu)
Reduced work efficiency
Node: Work efficiency
Explanation: Negative impact on work efficiency
Illustrative quote: “Power outage in factories, shutdown in construction sites, difficulties of getting on the
road for trucks and difficulties of supplying the concrete after smoggy weather! The construction period is
far away, and how to talk the efficiency!” (Zhihu)
Increased eye, skin or ear health issues
Node: Eye, skin & ear
Explanation: Eye, skin and ear issues triggered or exacerbated by air pollution
Illustrative quote: “The year I came to Beijing as a freshman, the fog and smog weather ravaged Beijing. As
soon as I was blown by the wind after going out, I got small pimples in my whole face … At the same
time, my body was also full of itchy rash. The doctor said that the wind was too dirty and it was rubella.”
(Zhihu)
Increased frequency of personal cleaning
Node: Personal cleaning
Explanation: Frequent need to clean nose and skin owing to living in polluted air
Illustrative quote: “When entering the room after staying outside, you should wash your face, rinse your
mouth, clean your nose, and remove the contaminated residue attached to your body … In addition to
facial cleansing, the exposed parts of the body also need to be cleaned.” (Baidu Knows)
Increased mortality rate
Node: Mortality rate
Explanation: Increased mortality rate caused by air pollution
Illustrative quote: “The smog does not kill you directly, but it can harm your heath and let you die early.”
(Zhihu)
Adverse impact on reproductive system
Node: Reproductive system
Explanation: Reproductive system diseases triggered or exacerbated by air pollution
Illustrative quote: “Recently the Chinese Academy of Social Sciences and the China Meteorological
Administration issued the “Green Book on Climate Change”, which reported that fog and smog weather
affects health, and except the well-known impact on respiratory and cardiovascular systems, it can also
affect the reproductive capacity.” (Baidu Knows)
Close attention on the weather, especially pollution status
Node: Weather focus
Explanation: Close attention to the weather paid by Chinese consumers, such as checking air quality via
smartphone app and sharing pictures of polluted or unpolluted weather via Wechat, etc.
Illustrative quote: “Now if the weather in Beijing is a little better, many people will pick up the camera and
keep taking photos. Sometimes I feel that we are so ridiculous. The blue sky is a necessity for life, but now
we post our excited feeling of seeing it in WeChat.” (Zhihu)
Adverse impact on immunity
Node: Immunity
Explanation: The adverse impact on immune system caused by air pollution
Illustrative quote: “Air pollution can impair the body’s immunity. This is the biggest impact.” (Zhihu)
Dusty appearance of items exposed to the polluted air
Node: Dusty appearance
Explanation: Becoming dusty easily when items are exposed to the polluted air, such as floors, bedding
and furnishings.
Illustrative quote: “After moving to Beijing, I was surprised to find that no matter how often I clean the
house, it is still dusty, even if I wipe the floor every day. This is really hopeless.” (Zhihu)
School and industry closure
Node: School & industry closure
Explanation: The closure of schools and shut down of industry when air pollution is too heavy.
Illustrative quote: “One day, primary and secondary schools in Harbin were closed. After asking I found out
it is because the smog was too heavy and the school bus could not see the road.” (Zhihu)

(Continued )
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Table 4. (Continued).
Perceived Impacta
Risk of eye diseases when wearing contact lenses
Node: Wearing contact lenses
Explanation: Health risk when wearing contact lenses under polluted air, e.g. conjunctivitis.
Illustrative quote: “ … I am near-sighted and I usually wear contact lenses. However, I cannot wear them in
the weather of fog and smog. The air is too dirty.” (Zhihu)
Difficulty of drying clothes naturally
Node: Drying clothes naturally
Explanation: Being inappropriate for drying clothes naturally
Illustrative quote: “In winter, if I want to sunbathe or dry a sheet by the sun, then I have to read the smog
forecast!” (Zhihu)
Fluctuation of housing price
Node: Housing price
Explanation: Fluctuation of housing price in metropolis, such as Beijing, and cities with good air quality,
such as Hainan.
Illustrative quote: “Smog does not affect housing prices directly, but it is quite possible to influence the
housing prices indirectly. First, due to smog, the government will make significant adjustments in policies,
such as moving industries, which may affect the housing prices. Second, due to smog, the rich people with
strong migration abilities may leave Beijing for a long time, so that prices of communities that rich people
live may decline.” (Zhihu)
a

The perceived impacts were ranked by the frequency of comments.

Gansu, Qinghai, Ningxia, and Xinjiang), the Northeast (Liaoning, Jilin, and
Heilongjiang) (National Bureau of Statistics of China, 2011) and overseas. The
majority of participants lived in the East, which is the most economically developed area in China. Of the participants profiled 235 had at least a tertiary
education (in progress included), 391 were employed and 24 participants stated
that they were parents.
Question 1 – perceived impact caused by air pollution concerned Chinese
consumers

The perceived impact caused by air pollution could be categorized into 21 nodes
(Tier 2) as reported in Table 4 along with an illustrative quote and the frequency
an impact mentioned by Chinese consumers is showed in Figure 2.
Air pollution impacted on many aspects of the participants’ lives, including
their health where it was considered to impact on their respiratory system,
cardiovascular system, and mortality rate. Air pollution also impacted on participants’ lifestyle, including the need to wear masks and use air purifiers in their
homes, it reduced their outdoor activities and increased the risk of driving owing
to a reduction in visibility, it also impacted on their work and their psychological
health (Table 4). These findings were in line with the previously stated result that
Chinese people consider air pollution to be a serious problem that affects their
quality of life (Johnson et al., 2017; Liu & Mu, 2016; Liu et al., 2016).
The impact of air pollution on the respiratory system was talked about
most frequently (Figure 2) with many adverse impacts being mentioned,
including acute issues like sore throats, coughs, finding it hard to breathe

Adverse impacts perceived by online participants
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Figure 2. The number of time a perceived adverse impact caused by air pollution was mentioned
by Chinese consumers. The adverse impacts were illustrated by the name of nodes.

and pneumonia and long-term impacts such as lung cancer. Interestingly
psychological health was the second most discussed adverse impact of air
pollution. Facing exposure to long-term polluted air and the associated
relevant health risks, numerous participants expressed their negative feelings.
Helplessness, for example, was a word mentioned very frequently with many
participants expressing a loss of hope of improvement in air quality because
air pollution has proven to be so difficult to reduce. This loss of hope of
improvement in air quality may explain why some people had considered
moving cities within China or even emigrating.
Children were found to be mentioned frequently as being the most
vulnerable group to persistent air pollution. It is easy to understand that
children were perceived as being the most vulnerable considering their
immature immune systems and their demands for outdoor activities
(Zhang, Li, Gao, Wang, & Yao, 2016). Not surprisingly, participants who
stated they were parents said that air pollution had a significant impact on
their psychological health as being parents they worried about the effect air
pollution was having on their child’s development and they tended to put
their child’s health and happiness first:
“If you are single, or do not have children, the effect of polluted air on your mood may be
neglected. But when you upgrade to parents and are responsible for another person’s life,
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Table 5. Key attributes of perceived functional foods in coping with air pollution discussed by
Chinese consumers.
Examples

● Luohanguo tea
● White fungus and

Forms
TCM ingredients

Patterns of consumption
Expected benefits
Preparation of homemade tea, soup or ● Moisten lungs
● Supply water
porridge
● Relieve cough
● Remove
pollutants
● Reduce phlegm
● Clear throat
● Boost immunity

Fresh fruits and
vegetables

Dietary adjustment to consume more ● Supply
micronutrients
than regular amount
● Boost immunity
● Anti-microbial
● Antioxidant

lotus seed soup

● lily bulb porridge
● Etc.

●
●
●
●

Pear
Orange
Spinach
Etc.

when you are more and more aware of the pollution-driven impact on children’s bodies,
when you find children around you feel unwell one by one, when you have to cancel your
perfect travel plan due to the stupid weather, I don’t know if anyone can be happy.” (Zhihu)

The adverse impact of air pollution on the immune system was mentioned by
many participants. All relevant comments agreed that air pollution could impair
immunity. An example is shown in Table 4. Compared with the strong symptoms reported for the impact of air pollution on the respiratory system, there
seemed no clear symptom that defined the decline in the immune system. This
lack of specific symptoms may explain why it was not as frequently mentioned as
the impact of air pollution on the respiratory system:
“The immunity declines, but people can’t feel it. For example, at the beginning some people
reacted the smog weather by having headache, fever, cough and other symptoms. After
a period of time, the reaction has gone. This does not mean your body has gained the
resistance, but has lost the relevant ability, that is, part of your immunity has been
surrendered.” (Zhihu)

Question 2 – perceived functional foods in coping with air pollution
discussed by Chinese consumers

In order to have a general idea of the type of functional foods perceived by Chinese
consumers to be used in coping with air pollution, their key attributes, expected
benefits, forms, and patterns of consumption were explored, with the remedies
Chinese consumers discussed online summarized as preparing homemade tea,
soup or porridge with TCM ingredients or adjusting dietary habits to consume
more fresh fruits and vegetables than the regular amount (Table 5).
Eating fresh fruits and vegetables was considered the most fundamental
method of maintaining a healthy diet during smoggy days, and one which
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could be combined with other remedies, such as TCM therapies, regular
lifestyle, and physical exercises, as explained by one participant:
“In smoggy days adjusting diet is important. Eating more fresh fruits and vegetables is
the way not only benefiting lungs but also supplying vitamins to boost the immunity. If
possible, you can choose to drink some homemade tea to solve the problems of dry throat
or coughing. In addition, it is necessary to arrange a reasonable schedule to avoid staying
up late and to do some exercise indoors.” (Baidu Knows)

With regard to the expected benefits, it is important to note that boosting
immunity was an important perceived benefit that could be obtained from remedies (Table 6). Boosting immunity was mentioned as being important as
a fundamental protection against air pollution given the immune systems’ overall
role in human health. In addition, most of the benefits mentioned by online
participants were quite specific and targeted the adverse impact of air pollution
on the respiratory system, which was in line with the finding of Question 1 that
participants talked about the pollution-driven impact on the respiratory system
most frequently. Not surprisingly, when online participants talked about TCM
ingredients, many of the benefits they expected to obtain were TCM-related. For
example, moisten lungs,2 reduce phlegm, and clear throat are typical benefits of
TCM therapies. Detailed quotes of the expected benefits Chinese consumers would
like to obtain from functional foods are shown in Table 6. The benefits from
functional foods discussed most frequently by participants was moistening lungs
(Figure 3), which was evidence of Chinese consumers’ acceptance of TCM therapies. It was interesting to note that “removing pollutants from the blood and
respiratory system” was one of the benefits online participants were seeking from
their foods. Although the inhaled particulate matter has been scientifically proven
to be hard to be removed from the human body (Deng, Deng, Miao, Guo, & Li,
‘Moisten lungs’ is a typical TCM term. TCM has been practiced for at least 2000 years in China (Stockert et al.,
2007). TCM differs from Western medicine in that it takes a holistic approach towards treating patients, and aims
to help provide a healthy lifestyle in which illnesses are prevented (Liu, 2017). It is based on two fundamental
theories, Yin-Yang and five elements (Wu Xing), which together explain all change as well as all natural
phenomena in the universe, including human beings (Wang, 1979). Yin-Yang theory posits that the universe is
a whole composed of two opposites, Yin and Yang, which are interdependent and can transform into each other.
Their equilibrium ensures that harmony, including the harmony of the body, is maintained (Lao, Xu, & Xu, 2012).
Five element theory, also known as five phase theory, developed from an ancient Chinese philosophical system in
which the universe was held to consist of five basic elements: wood, fire, earth, metal, and water. Five element
theory describes the relationships between the human body and the external environment and the physiological
and pathological interactions among the internal organs within the body (Lao, 1999). According to the principles
of TCM, human physiological functions are maintained by Qi; Zang-Fu (internal organs); blood; bodily fluids; and
Jing-Luo (meridians and collaterals). Zang-Fu explains the physiological functions and pathological changes of the
internal organs, which are determined by observing the outward manifestations of the body. The five Zang are
the heart, liver, spleen, lung, and kidney; the six Fu are the gallbladder, stomach, small intestine, large intestine,
urinary bladder, and Sanjiao (triple warmer) (Lao et al., 2012). Based on TCM principles and theories, the five
Zang, including the lung, should be considered as Yin-organs (Stockert et al., 2007). Although the five internal
organs’ names are the same as in modern medicine, their connotations are fundamentally different. The name of
an organ in TCM is only a symbol of a functionally inter-related unit or system, and not the real structural organ
in modern medicine (Jiang, 2005). Therefore, any TCM treatment aimed at the lung, as a Yin-organ, implicates the
treatment and regulation of the whole breathing system and based on the diagnosis of Yin deficiency (Lao et al.,
2012; Stockert et al., 2007). This explains the meaning of ‘moisten lungs’ in TCM is restricting overactive functions
or relieving inflammation in the lungs.

2

642

L. CONG ET AL.

Table 6. Benefits Chinese consumers expect to obtain from food-related therapies or products.
Expected Benefita
Moisten lungs
Node: Moisten lungs
Explanation: TCM term, meaning relief of lung inflammation
Illustrative quote: “ … Long-term inhalation of smoggy air can cause respiratory diseases … It’s better to
eat some food to nourish Yin and moisten lungs, such as white fungus, black fungus, pig blood, pears, lily
bulb, white radish, honey, loquat and so on. Do not smoke or drink alcohol.” (Baidu Knows)
Supply micronutrients, e.g. vitamins
Node: Supply micronutrients
Illustrative quote: “Less spicy food, more light food. Have fruits and vegetables to supply vitamins.” (Zhihu)
Supply plenty of water
Node: Supply water
Illustrative quote: “In the weather of fog and smog, water is the best drink for your baby. Water can dilute
the dust and toxins accumulated in the body, and drinking more water can help detoxification.” (Baidu
Knows)
Relieve pollution-driven coughing
Node: Relieve cough
Illustrative quote: “Homemade tea is also a good choice to solve the problem of a dry throat and coughing,
while reducing the harm to lungs caused by air pollution.” (Baidu Knows)
Remove pollutants from the blood and respiratory system
Node: Remove pollutants
Illustrative quote: “Eat something black, such as black fungus. It is said that they can help clean the lung.”
(Baidu Knows)
Relieve phlegmatic symptom due to respiratory issues caused by air pollution
Node: Reduce phlegm
Illustrative quote: “Smog can damage the respiratory system. Luohanguo is the first choice for clearing
throat, relieving cough and reducing phlegm.” (Zhihu)
Relieve throat inflammation
Node: Clear throat
Illustrated quote: “You can try to make tea with lily bulb. It can prevent pharyngeal itching and
inflammation caused by inhaling dirty air in smoggy days.” (Baidu Knows)
Boost the immunity
Node: Boost immunity
Illustrative quote: “It is not enough to rely on a mask. I would recommend you to see a good TCM
doctor … and have some TCM medicine to improve your immunity. A good body can help you to combat
bad weather.” (Baidu Knows)
Help human body to fight off germs
Node: Anti-microbial
Illustrative quote: “The fog and smog days are also a period of intense activity for various bacterial viruses.
At this time, give more antibacterial foods to kids. For example, garlic and spring onion have the effect of
killing bacteria in human bodies. Therefore, if eating a little garlic every night during the season of smog
and influenza, it will effectively prevent your kids from getting flu and respiratory infections.” (Baidu Knows)
Help human body to resist oxidation
Node: Antioxidant
Illustrative quote: “In order to prevent the respiratory system, eat more fruits and vegetables, because
various polyphenols and carotenoids in fruits and vegetables have antioxidant effects, which can reduce
the oxidative stress in human body … Try to pick species with deep colors which tend to be more resistant
to oxidation. For example, purple-red fruits rich in anthocyanin such as strawberries and mulberries have
stronger antioxidant ability than peaches, pears, and the like. Yellow peach is stronger than white peach.
Purple potato is stronger than white meat sweet potato.” (Zhihu)
The expected benefits were ranked by the frequency of comments.

2019), there seemed to be a gap between consumers’ perceptions and the scientific
knowledge.

Beneftis expected by online participants

JOURNAL OF FOOD PRODUCTS MARKETING

Moisten lungs

48

35

Supply micronutrients
Supply water

32
30

25

Relieve cough
15

39

20

1

Remove pollutants

643

19

18
17
15
14
13
12

Reduce phlegm
Clear throat
Boost immunity
66

Anti-microbial
3
3

Antioxidant
0

10

20

30

40

50

Frequency
Number of comments

Number of discussions

Figure 3. The benefits Chinese consumers expect to obtain from food-related therapies or
products. The expected benefits were illustrated by the name of nodes.

Unfortunately, not many detailed attributes about remedies or functional
foods were discussed online, such as the taste, efficiency, price, etc. However,
the majority of these remedies were recommended clearly on smoggy days, as
emergency methods in addition to wearing masks.

Conclusions and implications
The objective of the current study was to explore Chinese consumers’ understanding of the impact of air pollution, especially its effect on immune health,
and to explore the expected benefits, forms, and patterns of consumption of
these remedies. Air pollution was frequently stated to have an adverse impact
on the respiratory system and emotions. Homemade TCM therapies and
eating fresh fruits and vegetables were the main forms of functional food
remedies discussed online and consumers considered these remedies as
emergency methods during smoggy days. In line with the perceived impact,
the expected benefits discussed by Chinese consumers mainly targeted the
respiratory system. However, the impact of air pollution on their immunity
and boosting their immunity were also mentioned as being important as
a fundamental protection against air pollution given the immune systems’
overall role in human health. The TCM-related benefits were mentioned
frequently, for instance, moistening lung was the benefit discussed the
most, which suggested the popularity of TCM in China. Children were
considered to be the most vulnerable group to the health risks posed by air
pollution, and concerns over their children’s health impacted significantly on
the physiological health of their parents.
Netnography has been proven to be a useful and relatively unbiased
approach to obtain insights into Chinese consumers’ perceptions of the
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challenges that air pollution is presenting to their health and the steps they
are taking to ameliorate its effect. Owing to the positive attitude that Chinese
consumers have towards functional food remedies, there appears to be strong
potential for the increased use of functional foods to help combat the effects
of air pollution.
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