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To reduce the risk of chronic diseases that stem from 
unhealthy diets, the World Health Organization 
(WHO) made recommendations in its publication, 
Global Strategy on Diet, Physical Activity, and Health. For 
diet, recommendations for populations and individuals 
included (1) limiting energy intake from total fats and 
shifting fat consumption away from saturated fats to 
unsaturated fats, (2) eliminating transfats, (3) limiting 
the intake of free sugars, and (4) limiting salt (sodium) 
consumption from all sources.1

The question is, how can we achieve these diet goals? 

This article by Lv et al. provides an example of the worldwide movement to improve nutrition information and 
nutrition labeling. People all over the globe are beginning to request label information on the nutrition of 
the food they are eating as the level of concern regarding chronic noncommunicable diseases such as obesity, 
diabetes, and hypertension increases. The authors point out that providing nutrition information on labels is at 
present a voluntary initiative in China that began with new regulations launched in early 2008. As China becomes 
a greater in5uence on the global market, both as a supplier and a consumer of food products, it is critical that 
the Chinese population has the same information to which developed countries around the world have access. 
While the effort is highly laudable, the challenge is that this regulation is still voluntary and the regulators must 
increase their efforts for compliance beyond what is presently being done. In this study, only one-quarter of the 
food products assessed contained nutrition labeling.

The authors suggest that nutrition information without nutrition education is not enough to protect public 
health. To make thoughtful and healthful decisions, people need to understand what the information means 
and how to take this new information and apply it to improving their health and lifestyle. The growing global 
problem of obesity requires basic information so that individuals can make better choices, as well as educational 
programs to inform individuals on how to make better decisions. In some cases, even with information, there is 
still a lack of healthy choices needed to make healthful lifestyle changes.

Mark Gregory Robson, PhD, DrPH
Dean of Agricultural and Urban Programs

Rutgers, the State University of New Jersey, New Brunswick, NJ

Individuals’ daily intake of fats, sugars, and salt comes 
not only from home cooking, but also when eating 
outside the home in restaurants, workplaces, and mar-
ketplaces. In response to consumers’ rapidly changing 
needs, food industries are developing an increasing 
variety of processed foods. Many food manufacturers 
increase 5avor by simply adding fats, sugars, and salt 
to foods. In addition, hydrogenated vegetable oils are 
used not only to give foods a desirable taste and texture, 
but also to improve food shelf life.

Unfortunately, most consumers are either unaware 
of the increased health risks associated with some pro-
cessed foods or lack the skills to distinguish between 
healthy and unhealthy foods. For consumers to be 
able to make healthy food choices, WHO recommends 
that governments ensure accurate, standardized, and 
comprehensible information is provided on the content 
of food items. Furthermore, WHO recommends that 
governments take measures to promote the develop-
ment, production, and marketing of food products that 
contribute to a healthy diet and encourage reduced salt 
content, use of hydrogenated oils, and sugar content 
in processed foods.1

The regulatory environment in China has been char-
acterized by voluntary nutrition labeling. Mandatory 
labeling is only required on foods with special dietary 
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uses and foods targeted at special population groups.2 
In 2007, the Ministry of Health of the People’s Republic 
of China promulgated the Regulation for Food Nutri-
tion Labeling, which took effect on May 1, 2008.3 The 
regulation encourages food manufacturers to identify 
nutrient declaration, nutrition claims, and nutrition 
function claims on sale product labels. Nutrient dec-
laration is a standardized listing of a food’s nutrient 
content and must include information on calories 
and four core nutrients: protein, carbohydrate, fat, 
and sodium. Nutrition claims describe the nutritional 
properties of a food, including nutrient content claim 
and nutrient comparative claim. Nutrient function 
claims describe the physiological role of the nutri-
ent in the body’s growth, development, and normal 
functions. A detailed statement of requirements for 
nutrition labeling can be found in the regulation. It 
was an important step in helping to prevent chronic 
diseases at a national policy level.

We conducted a survey soon after the aforemen-
tioned regulations were put into place. Our objectives 
were twofold: (1) examine the prevalence of nutrient 
declaration and nutrition claims on packaged foods 
and (2) examine the prevalence of some ingredients, 
including fats, sugars, and sodium content, in packaged 
foods. To a certain extent, the results were expected 
to re5ect the most common food products that urban 
residents could buy. 

The survey was part of the Community Intervention 
for Health (CIH), a program of the Oxford Health 
Alliance in Hangzhou City, Eastern China. This is 
a multinational collaboration for comprehensive, 
community-based interventions to prevent chronic 
disease, and combines the knowledge and expertise of 
researchers from around the world. The aim of CIH 
is to reduce the risk factors for chronic disease, and 
to develop, assess, and showcase sustainable interven-
tions, demonstrating their effectiveness in a way that 
is both practical and scienti6cally rigorous. CIH oper-
ates within four settings—schools, workplaces, health 
centers, and communities—using four strategies to 
create comprehensive, self-reinforcing interventions. 
The strategies include structural changes (policy, 
environmental, and economic); health education; 
social marketing; and community coalition-building. 
CIH’s overall goal is to transform these communities 
from ones that foster unhealthy behaviors to ones that 
encourage healthy lifestyle choices. 

METHODS

Food product sampling
We conducted the study in one large supermarket in 
Hangzhou City from December 10–25, 2008. Hangzhou 
City, the capital of Zhejiang Province, is located in the 
eastern part of China. The population of permanent 
residents was nearly eight million in 2008, of which 69% 
lived in urban areas. Hangzhou City’s comprehensive 
economic strength ranked eighth among all large- and 
medium-sized cities of China in 2008.4 

We couldn’t 6nd any national or local food sales 
database to serve as the sampling frame of food prod-
ucts. As such, we identi6ed a large supermarket in an 
urban area that belongs to a major supermarket chain 
that operates 4,930 retail stores in 22 provinces of 
China. This large supermarket offers a wide variety of 
foods that, to a certain degree, include most common 
and popular food brands and items in the country 
and region. Our survey covered all domestically com-
mercially made packaged food products sold in the 
supermarket during the survey period (e.g., cereals, 
legumes, vegetables, mushrooms and seaweed, fruit, 
nuts, meats, dairy products, eggs, seafood, baked foods, 
convenience foods, snacks, beverages, frozen foods, 
sugars, candies, fats, and condiments). Baby foods and 
infant formula, dietary supplements, teas without any 
added ingredients, and drinks with an ethanol content 
of 0.5% were not included in the survey.

Data collection
We developed a data-collection form that de6ned 
variables related to the information presented on the 
food label. The information fell into three categories: 
(1) general food label information (i.e., net quantity, 
manufacturing date, shelf life, and ingredients); (2) 
nutrition labeling information (i.e., nutrient declara-
tion and standardized nutrition claims, nutrients listed 
in the declaration, and nutrients claimed); and (3) 
ingredients information (i.e., how many foods had fats, 
sugar, and sodium listed in their top three ingredients, 
in addition to the full list of ingredients). Two trained 
investigators conducted the survey, recording relevant 
food label information.

We de6ned 19 product groups based on various 
food category systems in China, including the Hygienic 
Standards for Uses of Food Additives,5 China Food 
Composition,6 and the subcategory systems of various 
Food Hygiene Standards. All surveyed foods were 
assigned to one of 19 main product groups, with some 
subgrouping.
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Statistical analyses
We calculated the percentages of foods having net 
quantity, manufacturing date, shelf life, and a list of 
ingredients on the food label among all packaged food 
products by common and small package. According to 
the Regulation for Food Nutrition Labelling,3 the fol-
lowing foods qualify for nutrition labeling exemptions: 
(1) foods consumed at 10 grams or 10 milliliters 
per day; (2) raw packaged meats, seafood, vegetables, 
and fruit; (3) food in packages with an available label 
space of 100 centimeters squared; (4) foods that are 
processed and prepared in a retail establishment and 
not offered for sale outside that establishment; and (5) 
drinks with an ethanol content 0.5%. Considering 
feasibility issues, the aforementioned items (2), (4), 
and (5) were kept, and item (3) was simpli6ed for 
use to exclude those foods with a small label surface 
area and sold in bulk containers. All foods, excluding 
those conforming to (2), (4), (5), and simpli6ed (3) 
items, were included in the following analysis of nutri-
tion labeling. 

We calculated the percentages of foods having 
nutrient declaration and standardized nutrition claims 
by product groups. Among the foods having nutrient 
declaration, we calculated the percentages of labeling 
calories and four major nutrients. Among the foods 
having standardized nutrition claims, we calculated the 
percentages of claimed nutrients. 

All foods having a legible ingredients list on the 
label were eligible for food ingredient analysis. We 
calculated the percentages of foods having fats, sug-
ars, and/or sodium content listed in their top three 
ingredients and a full list of ingredients by product 
group. Fat ingredients were further subdivided into 
vegetable oils, hydrogenated vegetable oils, and animal 
fats. We conducted the ingredients analysis on the dif-
ferent subsets of food products: (1) when analyzing 
the percentage of foods having sodium ingredients, 
excluding the condiments group; (2) when analyz-
ing the percentage of foods having sugar ingredients, 
excluding the sugars group; (3) when analyzing the 
percentage of foods having fat ingredients, excluding 
the fats group; and (4) when analyzing the percent-
age of foods having any of the previously mentioned 
ingredients, excluding the condiments, sugars, and 
fats groups. We used Stata® version 10.1 to conduct 
the statistical analysis.7 

RESULTS

The 6nal database consisted of 6,827 food products. Of 
these, 6,094 food products (89.3%), belonging to 734 
food brands, were packaged. A total of 98 food brands 

(13.4%) and 1,404 food products (23.0%) were made 
by local manufacturers in Hangzhou.

General food labeling
A total of 212 food products (3.5%) did not include an 
ingredients list, of which 174 food products appeared to 
be single-ingredient foods. Almost all of the non-small 
packaged food products carried labels that included 
information on net quantity, manufacturing date, and 
shelf life (Table 1).

Nutrition labeling
A total of 5,390 food products were eligible for nutri-
tion labeling analyses. An estimated 26.0% of packaged 
foods sold had nutrient declaration. Different prod-
uct groups had a wide range of labeling percentages 
(Table 2). Milk and dairy products (93.6%), beverages 
(51.8%), and fats (50.7%) were the groups with the 
highest percentages of nutrient declaration. A third 
or fewer of the remaining 16 product groups declared 
nutrients on the label.

Among the 1,404 food products with legible nutri-
ent declaration, calories were listed on 81.2%, protein 
on 92.2%, fat on 91.9%, carbohydrate on 79.8%, and 
sodium on 46.6% of the food labels. Only 605 food 
products (43.2%) labeled calories and all four major 
nutrients simultaneously. Among the milk and dairy 
products, beverages, and fats groups, which had the 
highest percentages of including nutrient declaration 
on the labels, the percentage of labels carrying infor-
mation on both calories and the four nutrients simul-
taneously was relatively low: 21.1% for milk and dairy 
products, 31.3% for beverages, and 17.8% for fats.

Among all eligible food products, 653 (12.1%) car-
ried 1,018 standardized nutrition claims, as de6ned by 
the Regulation for Food Nutrition Labeling (Table 2). 
The percentage was highest in the fats (40.3%), milk 

Table 1. Prevalence of packaged foods with  
general food labeling in a survey of nutrition  
labels and fats, sugars, and sodium ingredients  
in Hangzhou, China, December 2008

Variable

Labels 

Large packaged 
foods (n 5,505)

Small packaged 
foodsa (n 589)

Ingredients list 5,305 (96.4) 572 (97.1)
Net quantity 5,496 (99.8) 53 (9.0)
Manufacturing date 5,504 (100.0) 575 (97.6)
Shelf life 5,504 (100.0) 580 (98.5)

a

surface area and sold in bulk containers.
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and dairy products (28.7%), and beverages (24.6%) 
groups. Among the 1,018 items of nutrition claims, the 
labeling proportions were as follows: vitamins (25.8%), 
calcium and other minerals (24.5%), protein (12.1%), 
dietary 6ber (12.0%), sugars (10.8%), cholesterol 
(6.9%), fats (5.4%), carbohydrate (1.3%), calories 
(1.0%), and sodium (0.3%).

Fats, sugars, and sodium ingredients 
We analyzed the percentages of fats, sugars, and sodium 
ingredients contained in 5,877 packaged foods prod-
ucts with legible ingredient lists (Table 3). Animal fat 
content was labeled on 52.9% of instant noodle prod-
ucts while other product groups had a lower labeling 
prevalence. A total of 630 (11.0%) food products listed 
hydrogenated vegetable oil in their full list of ingredi-
ents; of those, 382 food products (6.6%) listed hydroge-
nated vegetable oil in their top three ingredients. The 
major product groups listing hydrogenated vegetable 
oil as an ingredient are shown in Table 4.

A total of 521 food products (9.9%) had no fats, 
sugars, and sodium in the full ingredients list, while 
only 1,131 products (21.4%) did not list them in their 
top three ingredients. Among them, 247 products 
appeared to be single-ingredient foods.

Table 2. Prevalence of packaged food products with nutrient declaration and nutrition claims, by product groups, 
in a survey of nutrition labels and fats, sugars, and sodium ingredients in Hangzhou, China, December 2008

Product group N

Products with  
nutrient declaration  

N (percent)

Products with  
nutrition claims  

N (percent)

Cereals, tubers, and starches 135 29 (21.5) 11 (8.1)
Legumes 131 29 (22.1) 10 (7.6)
Vegetables 169 24 (14.2) 5 (3.0)
Mushrooms and seaweed 90 8 (8.9) 5 (5.6)
Fruit 303 27 (8.9) 14 (4.6)
Nuts and seeds 393 13 (3.3) 13 (3.3)
Meats 367 21 (5.7) 7 (1.9)
Milk and dairy products 265 248 (93.6) 76 (28.7)
Eggs 53 0 (0.0) 12 (22.6)
Seafood 158 27 (17.1) 19 (12.0)
Baked foods 606 212 (35.0) 69 (11.4)
Convenience foods 706 156 (22.1) 107 (15.2)
Snacks 316 54 (17.1) 48 (15.2)
Beverages 562 291 (51.8) 138 (24.6)
Frozen beverages 36 14 (38.9) 0 (0.0)
Sugars 30 3 (10.0) 0 (0.0)
Cocoa products, chocolate, and candies 470 127 (27.0) 40 (8.5)
Fats 144 73 (50.7) 58 (40.3)
Condiments 456 48 (10.5) 21 (4.6)
Total 5,390 1,404 (26.0) 653 (12.1)

DISCUSSION

There was a rich variety of food options in this large 
supermarket, which re5ected to some extent the 
more common and popular food brands and items 
in Chinese cities. The results illustrated that nearly 
a quarter of packaged food products were labeled as 
having sodium as a primary ingredient, with half of 
the products listing sugars and a quarter listing fats. 
Hydrogenated vegetable oil was found in about 7% 
of the products. Only a tenth of the surveyed food 
products sold in the Hangzhou supermarket did not 
list any of the aforementioned ingredients on the label. 
It was evident that sodium, sugars, and fats have been 
added to most of the packaged food products sold in 
the marketplace.

A judgment on “good” or “bad” food cannot be made 
simply by looking at the added ingredients. The impact 
of these ingredients on individuals’ health depends 
on their intake levels. An individual’s daily intake of 
these nutrients not only comes from the labeled food 
products but from various sources. Tools are available 
to assist people in self-quantifying their intake, includ-
ing oil pots and salt spoons with quantitative markers 
for home cooking, developed and distributed by the 
Chinese health sectors. But how could we know what 
ingredients and how much of them are added to res-
taurant foods or packaged processed foods sold in the 
marketplace? The food label on packages is a simple 
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and easy tool to help consumers understand nutrient 
content and the percentage relative to the levels of 
recommended intakes. It is becoming an increasingly 
important public health measure in preventing diet-
related chronic diseases. Nutrition labeling on pack-
ages becomes especially necessary when most of the 
packaged foods sold in the marketplace contain added 
ingredients that might contribute to the development 
of chronic diseases.

Our survey indicated that only a quarter of food 
products applicable to the requirement of nutrition 
labeling have nutrient declaration. Fewer than half 
of the labels listed calories and the four major nutri-
ents simultaneously. Sodium had the lowest labeling 
prevalence. There were several reasons for this 6nding, 
including a time lag between the launch of the regula-
tion and its implementation. The new Regulation for 
Food Nutrition Labeling was effective in May 2008, only 
seven months prior to the survey. One reason for the 
time lag was that food manufacturers were still using 
old stock labels and were in the process of developing 
a new nutrition labeling system.3 Another reason was 
the voluntary nature of the new regulation, which uses 
encouragement rather than enforcement. 

By contrast, the situation of general food labeling 
is much better. General labeling is mandated by the 
General Standards for the Labeling of Prepackaged 
Foods,8 disseminated by the General Administration 
of Quality Supervision, Inspection, and Quarantine 
(AQSIQ) of the People’s Republic of China and in 
effect since October 2005. Following its initiation, 
AQSIQ disseminated the Provisions for the Adminis-
tration of Food Labeling9 (effective as of September 
2008) in which it laid out the penalty for violating the 
General Standards and Provisions.

As the public’s interest in health grows, and increas-
ing attention is paid to the health aspects of food 
products, food manufacturers will step up their use 
of nutrition claims. Our survey shows that the nutri-
tion claims have mostly centered on vitamins, calcium 

and other minerals, protein, and dietary 6ber. This 
emphasis partly re5ects most of the public’s nutrient 
concerns as well as the Chinese population’s diet-
related health perspectives. Thus far, neither the public 
nor the food manufacturers are paying much attention 
to the impact of calories, fats, sugars, and sodium on 
chronic diseases.

In such a food market environment, it is dif6cult 
for consumers to identify these chronic disease-related 
ingredients in packaged foods, which are an important 
food source. Overall, the public is eager to follow health 
advice and adopt healthy dietary practices. However, 
it seems that consumers are not provided with many 
healthy food options or information needed to plan 
daily meals and make healthy choices. Health education 
campaigns alone have a limited effect on individual 
behaviors,10 and increasingly, policy and environmental 
interventions are being seen as important strategies in 
producing a greater impact.11

Typical objectives of national labeling regulations 
have been to provide consumers with information, 
to help consumers make healthful choices, and/or 
to encourage food manufactures to develop healthy 
food products.2 The Regulation for Food Nutrition 
Labeling issued by the Ministry of Health was an 
important step in this direction, but improvements are 
still needed. The mandatory General Standards and 
Provisions provide AQSIQ with speci6c authority to 
implement general food labeling. Under such a regu-
latory environment, and with strong health education 
campaigns, Chinese consumers are consciously reading 
the manufacturing date and shelf life when buying 
food products. This practice has set a good example 
for regulating food nutrition labeling. 

Another example of success seen after regulation 
comes from the United States where, in the 1980s, 
the prevalence of nutrition labeling was only 55%.12 
The Nutrition Labeling and Education Act (NLEA) of 
1990 set the legal basis for the Food and Drug Admin-
istration to regulate nutrition labeling.  Regulations 

Table 4. Major product groups with labels containing hydrogenated vegetable oils and their prevalence in a 
survey of nutrition labels and fats, sugars, and sodium ingredients in Hangzhou, China, December 2008

Product group (prevalence 5%) Percent Subgroup (prevalence 20%) Percent

Baked foods 38.3 73.0
Cookies 50.4
Breads 28.7

Beverages 19.3 Powdered beverages 57.2
Cocoa products, chocolate, and candies 19.0 Confectionery 25.0
Frozen beverages 16.7 Reconstituted foods 20.7
Snacks 12.8
Convenience foods 6.9
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 implementing the NLEA provisions were issued in 
January 1993.13 A rapid rise in the prevalence of nutri-
tion labeling (96%) was observed in the Food Label 
and Package Survey (FLAPS) in 1995.12

Limitations
This study was subject to several limitations. First, the 
analysis of ingredients was based on the ingredients list 
labeled by food manufacturers. We did not verify the 
accuracy of the label statements through quantitative 
measurements. Secondly, we made an assumption that 
the same group of ingredients has the same impact 
on chronic disease. For example, olive oil, coconut 
oil, palm oil, and other vegetable oils do not have the 
same health impacts. However, according to the Gen-
eral Standards, food manufacturers could uniformly 
label any kinds of vegetable oils with the wording of 
“vegetable oil,” with the exception of olive oil. Hence, 
the data could only be analyzed by assuming that fats 
are the most important source of food calories. 

Third, FLAPS sampled food products considering 
annual sales dollars and used the sales data to weigh 
FLAPS data.12,14 As the sales data of packaged food 
products are unavailable in China, equal weight was 
given to each food product. Lastly, any generalization 
of food products in the marketplace is limited by the 
fact that the survey was only conducted in a supermar-
ket. There is a presumption that if food products sold 
in small stores or stores in rural areas were included, 
the analysis would indicate a worse situation because 
they sell increasing amounts of less well-known food 
brands, which are produced by small-scale local food 
manufacturers. Nevertheless, the survey is the 6rst 
to provide a snapshot of nutrition labeling and the 
three ingredients that are closely related to obesity 
and major chronic diseases among common packaged 
food products sold in Hangzhou.

CONCLUSIONS

The Chinese packaged foods market did not offer 
individual healthy choices, whether according to the 
food ingredients or the labels. The voluntary status of 
nutrition labeling on food products placed on manu-
facturers by the Chinese government is the 6rst step 
in complying with international guidelines to reduce 
the risk for chronic diseases through unhealthy diets. 
However, more active measures are needed to ensure 
that nutrition labeling is provided by food manufac-
turers and to encourage the development of healthier 
food products.

This study was part of the Community Intervention for Health, 
a program of the Oxford Health Alliance organized by the 
International Evaluation Coordinating Center led by MATRIX 
Public Health Solutions.
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