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Background and Objectives: The Chinese government officially enacted the Regulation on the Management of
Food Nutrition Labelling in 2007 and the General Rules for Nutrition Labelling of Pre-packaged Foods in 2011.
Our investigation examined the presence and accuracy of nutrition labelling of pre-packaged foods in Shanghai
and provides baseline data for future studies. Methods and Study Design: Nutrition labels on pre-packaged
foods were recorded by photograph, transcription, or purchase in four supermarkets in Shanghai. We compared
the observed labelling rate with results from a survey conducted in 2008. To assess labelling accuracy, we sent
randomly selected foods to an analytical laboratory to test food energy and nutrient content. Results: The overall
labelling rate was 54.8%, representing a great improvement over the rate measured prior to implementation of the
Regulation (35.4%). The labelling rate for energy content and core nutrients were all above 98%, whereas the
rates for saturated fat, trans-fatty acids, and iron were 11.5%, 7.0%, and 10.7%, respectively. Pre-packaged foods
manufactured by domestic Chinese companies were labelled less frequently (45.8%) than foods manufactured by
companies from Taiwan/Hong Kong (67.0%) or overseas (65.7%). The accuracy of carbohydrate content on la-
bels was as high as 100%, while the accuracy of protein and fat content were 94.4% and 96.0%, respectively.
Conclusion: Pre-packaged food manufacturers and government agencies should collaborate to improve the man-
agement of nutrition labelling. Mandatory regulations may be the best way to ensure that nutrition labelling facili-

tates informed consumer decision-making.

Key Words: nutrition labels, nutrient function claims, nutrition claims, trans-fatty acids, regulations

INTRODUCTION

With a burgeoning interest in the dietary behaviours asso-
ciated with diseases such as obesity,' type-2 diabetes
mellitus,” and hypelrtension,3 consumers are attaching
more and more importance to nutrition labels because
these are the most direct source of information on food
nutritional content. In one study, 67% of Chinese resi-
dents changed their purchasing decisions because of the
nutrition information on food labels.* This suggests that
nutrition labelling helps consumers make informed deci-
sions about their diet.

The Guidelines on Nutrition Labelling CAC/GL 2-
1985 (Rev. 1 - 1993), formulated by the Codex Commit-
tee on Food Labelling, defined nutrition labelling as “a
description to inform consumers of the nutritional proper-
ties of foods”.” There are usually two components of nu-
trition labelling: a standardised nutrition information pan-
el (standardised graphics listing the food’s energy and
nutrient content) and supplementary nutrition information
(text indicating or implying the nutritional properties of a
food). In China, nutrition labelling is usually divided into
three categories: nutrition information, nutrition claims,
and nutrient function claims.*’

Nutrition labelling not only helps individuals to make
wise choices when purchasing foods,*® but it also influ-

ences manufacturers to protect the interests of consumers.
Therefore, it is timely that the government should estab-
lish mandatory regulations and legislation to ensure nutri-
tion labelling is implemented and to increase the reliabil-
ity of nutrition labelling. Nutrition labelling has received
much attention in several countries. The European Union
(EU) promulgated the Council Directive on nutrition la-
belling for foodstuffs (Directive 90/496/EEC) in
1990,'"!" which guided legislation and regulations in oth-
er countries. In the USA, the Nutrition Labeling and Edu-
cation Act of 1990 mandated that pre-packaged foods
should carry nutrition labels, except for foods intended
for immediate consumption.'” In 2011, the Chinese gov-
ernment successively promulgated the General Standard
for the Labelling of Foods (GB 7718), Labelling of Foods
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for Special Nutrients (GB 13432), and the General Rules
for Nutrition Labelling of Pre-packaged Foods (GB 7718-
2004), all of which recommended nutrition labelling on
pre-packaged foods. In November 2011, the Chinese
Ministry of Health enacted the General Rules for Nutri-
tion Labelling of Repackaged foods (GB 7718-2011),
which was the first mandatory legislation on nutritional
labelling. The General Rules, which were implemented
on January 1, 2013, mandated nutrition labels for pre-
packaged foods that listed energy, protein, fat, carbohy-
drate, and sodium content, as well as their percentage
nutrient reference value (NRV).

Our study was performed during a transition period be-
fore the formal implementation of GB 7718-2011 and
after the Regulation on the Management of Food Nutri-
tion Labelling was effective. Therefore, the findings of
our survey estimated the prevalence and accuracy of nu-
trition labelling of pre-packaged foods in Shanghai and
provided baseline data for future investigation of the im-
pact of GB 7718-2011.

MATERIALS AND METHODS

Presence of nutrition labelling

Our experiment was conducted in Shanghai, China, be-
tween September 2012 and November 2012. At that time,
pre-packaged foods accounted for 70% of all products on
sale at supermarkets.'” To expand the scope of investiga-
tion into pre-packaged food, we carried out our survey in
four randomly selected supermarkets: Carrefour Super-
market (Hongkou Road, Shanghai), Auchan Supermarket
(Changyang Road, Shanghai), Tesco Supermarket (Xin-
song Road, Shanghai), and NGS Supermarket (Anshan
Road, Shanghai).

Following the method of the Food Label and Package
Survey (FLAPS),'*!® we gathered nutrition information
from pre-packaged foods by photographing or transcrib-
ing labels with the supermarkets’ permission. To directly
corroborate the nutritional information, we also purchased
some foods and submitted these for chemical analysis.
We constructed an evaluation table consisting of two sec-
tions to summarise our results. One section concerned
general label content: name and category of the product,
manufacturer location (Hong Kong /Taiwan, Chinese
mainland, or overseas), net content, and list of ingredients.
The other section contained the nutrition label content:
nutrition information panels, nutrition claim, and nutrient
function claims. Products were organised into seven cate-
gories as per the China Food Composition:'® beverages,

cereals, fish and meat products, snacks, bean products,
frozen foods, and condiments.

Rates of nutrition labelling

We examined all of the pre-packaged foods surveyed and
determined whether the labels were standardised accord-
ing to the General Rules for the Labelling of Pre-
packaged Foods (GB 7718-2011) and the Standard for the
Use of Nutritional Fortifiers (GB 14880-2012)."” Two
criteria were considered: (1) whether the food label listed
at least one item under nutrition information, nutrition
claims (description of the product’s nutritional character-
istics), or nutrient function claims (claims that a nutrient
affects growth, development or physiological functions);
and (2) whether the label was compliant with GB7718-
2011.

Accuracy of nutrition information

To assess the accuracy of the nutritional information on
labels, we numbered the products and randomly selected
200 using a random numbers table. Of these, 125 were
found to have nutritional labels and were subsequently
sent for laboratory analysis of their energy, protein, fat,
and carbohydrate content. All measurements were con-
ducted at the Instrumental Analysis Center at Shanghai
Jiao Tong, which is nationally accredited. As required by
GB28050-2011, actual nutrient content during the guaran-
tee period should be >80% of the labelled value for pro-
tein and carbohydrate, and <120% for fat content. More
than 70% of products labelled as containing trans-fat ac-
ids were randomly selected and tested for their actual
trans-fatty acid content.

Statistical analysis

We used EpiData 3.0 to record data and SPSS (version
20.0) to compare pre and post GB28050-2011 labelled
values with t-tests and rank-sum tests. All statistics were
performed using a 2-sided test and a p-value <0.01 was
considered statistically significant.

RESULTS

Labelling rate of pre-packaged foods

The overall labelling rate was 54.8% among the 1995
products we sampled. Snacks, beverages, and frozen
foods constituted the majority of the products sampled
(Table 1). We found the labelling rate of all products, fish
and meat products, and snacks to be significantly higher
than in the previous study conducted between December

Table 1.Comparison of current and previous labelling rates of pre-packaged foods

Current study (2012-2013)

Previous study (2007-2008)

Categories Labellin, Labellin, Labelling Labelling  p-value
Sample frequenc%l rate (%)g Sample frequency rate (%)
Beverages 416 304 73.1 36 21 58.3 0.059
Cereals 25 4 176 59 33.5 0.077
Fish and meat products 53 16 30.2 140 14 10 0.001
Snacks 918 591 64.4 307 63 20.5 <0.001
Bean products 17 4 23.5 16 12 75 0.003
Frozen foods 358 129 36.0 ! i i !
Condiments 208 46 22.1 ' ' ' '

"The item was not recorded.
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Table 2. Labelling rates and GB 7718-2011 compliance by nutrient

GB7718-2011 compliant

Nutrient Labelling frequency Labelling rate (%) Frequency Rate (%)
Energy 1086 99.3 1086 100.0
Carbohydrate 1090 99.6 1090 100.0
Protein 1090 99.6 1081 99.2
Fat 1085 99.2 1078 99.4
Sodium 1076 98.4 1074 99.8
“1+477 1070 97.8 1065 99.5
Dietary fibre 148 13.5 144 97.3
Calcium 217 19.9 217 100.0
Iron 117 10.7 117 100.0
Other minerals 102 9.3 : :
Saturated fatty acids 126 11.5 123 97.6
Trans-fatty acids 77 7.0 68 88.3
Vitamins 283 25.9 ' '
T144> refers to energy plus the four core nutrients (protein, fat, carbohydrate, and sodium).
The item did not provide adequate information.
Table 3.Nutrition labelling rates by food categories and product origin
Hong Kong/Taiwan International Mainland

Categories Labellin, Labellin, Labelling  p-value

Samples rate (% )g Samples rate (% )g Samples rate (% )g
Beverages 34 67.6 199 75.4 183 71.6 0.535
Cereals 0 N/A 0 N/A 25 16.0 N/A
Fish and meat products 5 0.0 0 N/A 48 333 0.122
Snacks 81 65.4 391 71.6 446 57.8 <0.001
Bean products 1 0.0 0 N/A 16 25.0 0.567
Frozen foods 60 78.3 52 11.5 246 30.9 <0.001
Condiments 13 53.8 57 40.4 138 11.6 <0.001

2007 and February 2008."® By contrast, the labelling rate

of bean products decreased from 75% to 23.5% (p=0.003).

The labelling rate of beverages and cereals did not change
significantly (Table 1).

Of the 1095 pre-packaged products with nutrition la-
bels, 1065 were labelled with energy, protein, fat, carbo-
hydrate, and sodium content, and 99.5% of them met the
requirements of GB7718-2011. The labelling rates of
carbohydrate and protein content were both 99.6%, which
was higher than other nutrients. When we assessed
whether the nutrition labels complied with GB7718-2011,
and found that the labelling of energy content, carbohy-
drate, calcium and iron was wholly compliant. Converse-
ly, the compliance of trans-fatty acid labelling was the
lowest of all nutrients (Table 2). Overall, 57.4% of the
labelled products reported the energy or nutrient content
per 100 grams or 100 mL, whereas the remainder were
labelled per serving. Most products originated from over-
seas (55.2%), followed by the Chinese mainland (35.0%),
and Hong Kong/Taiwan (9.7%). Labelling rates were
lowest for products from the Chinese mainland. There
was no difference between the labelling rates of products
from Hong Kong/Taiwan and those from overseas
(»>0.01). Labelling rates for snacks, frozen foods, and
condiments varied significantly by source, but they did
not for the other food categories (Table 3).

Ninety-two pre-packaged foods were labelled with nu-
trition claims. These included sugar (23.0%), zero fat
(21%), calcium and mineral content (18%), zero energy
(13%), zero cholesterol (8%), low salt (7%), and others
(10%).

Accuracy of nutrition information

Laboratory testing verified that the label accuracy of car-
bohydrate content was as high as 100%, while the accura-
cies of protein and fat content were 94.4% and 96.0%,
respectively. Although the test values of protein content
were not always over 80% of the labelled value, all prod-
ucts exceeded 70%. Test values of fat content were some-
times more than 120% of the labelled value, but not high-
er than 125%. The accuracy of the protein content report-
ed on 67 snacks (95.5%) was higher than that reported for
35 beverages (91.4%).Accuracy of protein content was
also higher than that of fat content (97.6% vs. 94.3%).
There were 20 Hong Kong/Taiwan brands, 37 overseas
brands, and 68 Chinese mainland brands among the se-
lected 125 pre-packaged foods. There were no statistical
differences in the accuracy of protein content among the
Hong Kong/Taiwan, overseas, and Chinese mainland
brands (95.0%, 94.6% and 94.1%, respectively). The
same was true for fat content. All foods with nutrition
labels values of “zero”, including trans-fatty acids, had
test values that were less than 300 mg/100g, for an accu-
racy of 100%.

DISCUSSION

The USA was the first country to implement a system of
food nutrition labelling, with special regulations for pre-
packaged foods, trans-fatty acids, allergens, genetically
modified foods, and others."”* Compared with systems
in other countries, the US food system not only attached
enough importance to nutrition labels on processed and
pre-packaged foods, including information about un-
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healthy nutrients, but also menu labelling in chain restau-
rants. American style nutritional labelling schemes were
developed via a process of enrichment and gradual im-
provement, which could serve as an example for China.
The US Food and Drug Administration evaluated the
health benefits of the Nutrition Labelling and the Educa-
tion Act of 1990 over the first 20 years of its implementa-
tion. The total cost was nearly $1.5 billion USD, which
covered program management, ingredient testing, printing,
and inventory. The total benefit, however, was estimated
to be nearly $4.2 billion USD. This was based on reduc-
tions of 35,179 cases of cancer and 4,024 cases of coro-
nary heart disease. This highlights that relatively small
changes in energy and nutrient intake can generate large
public health benefits.**

Compared with our 2008 survey,'® labelling rates have
increased for fish and meat products, snacks, and overall.
This confirms the positive impact of the GB7718-2011,
which was enacted in 2011, but will not be officially im-
plemented before 2013. Improvements may be warranted,
however, because the labelling rate of foods from China
remained significantly lower than for foods from Hong
Kong/Taiwan or overseas.

Consumer demand for food labels was a key factor in
the implementation of nutrition labels. A large-scale in-
vestigation of eight cities showed that 77.5% of consum-
ers considered nutrition information on pre-packaged
food to be essential, but only 6.6% could define a nutri-
tion label.”This reflects basic lack of knowledge about
nutrition labels; thus, nutrition educators should partici-
pate in popularizing nutrition labels. Another survey indi-
cated that 46.8% of consumers did not trust nutrition la-
bels and that only 2.1% were very satisfied with existing
labels.”® Commercial enterprises also play an important
role in the full implementation of nutrition labelling. In
2006, Coca-Cola Company, Danone, Kraft Foods Inc.,
Nestle, Pepsi Co., Unilever, and Key Logic Group issued
a joint statement declaring they would provide nutrition
information on their food products sold in Europe,”’
which has influenced other enterprises to do the same.
Most large-scale enterprises in China are willing to pro-
vide nutrition labels, because these companies frequently
export their products to other countries with strict nutri-
tion labelling regulations. Moreover, several enterprises
have advocated for standardised nutrition label require-
ments to reduce the costs of advertising and increase
sales.” However, smaller manufacturers have been reluc-
tant to implement nutrition labelling because of the asso-
ciated costs. According to our 2008 study, the labelling
rates of Hong Kong/Taiwan products (13.6%) were lower
than Chinese mainland products (31.6%)."® Now, however,
the labelling rate of Hong Kong/Taiwan products is sig-
nificantly higher. These changes may be caused by the
implementation of mandatory nutrition labelling in Tai-
wan in 2008 and in Hong Kong in 2010.

Importantly, we found that the labelling rate of trans-
fatty acids was as low as 7.0%, although trans-fatty acids
are considered detrimental.”® The General Rules state that
trans-fatty acids must be listed in the nutrition infor-
mation panel if the ingredients contain hydrogenated fat
and/or partially hydrogenated fat, or if these are used in
the production process. Clearly, this requirement is often

not followed. For instance, we found 64 kinds of tea and
coffee drinks that contained creamer, but only 12 of these
reported the trans-fatty acid content. Given the notoriety
of trans-fatty acids, companies may be reluctant to label
the trans-fatty acid content of their foods to avoid de-
clines in sales. On June 16, 2015, the U.S. Food and Drug
Administration announced that the use of artificial trans-
fatty acids in food would be gradually eliminated over the
coming 3 years to reduce the incidence of heart disease.
Several critics considered that it is unlikely that the Chi-
nese government will issue a similar policy statement,”
because trans-fatty acids account for only a fraction
(0.16% ) of total energy intake in Chinese residents,*
Moreover, this intake is far lower than that seen in west-
ern developed countries and below the recommended
limit (1%) recommended by the WHO. However, trans-
fatty acid content labelling is necessary to inform con-
sumers when making a purchase. It would allow them to
decide whether or not to purchase a product whose trans-
fatty acids content might have a negative impact on their
health status, particularly if they have diseases, such as
atherosclerosis, that may be aggravated by the consump-
tion of trans-fatty acids. With the westernization of die-
tary habits, we believe that trans-fatty acid consumption
will increase and begin to adversely affect the health of
the Chinese population. Trans-fatty acid consumption
should be tested annually to determine whether mandato-
ry regulations need to be implemented to introduce trans-
fatty acid food labeling.

We found that several alleged protein-containing bev-
erages posed potential health risks. Many protein bever-
ages are nutrient-poor and obesogenic, and contain large
amounts of sugar and additives, providing more energy
but fewer nutrients than milk. In our survey, we found
that 95 beverages with complete and standardised nutri-
tion information panels had protein levels of 1.3+0.6
g/100 mL, which was significantly lower (p<0.001) than
the lower limit for pure milk (2.9%), as specified by a
new national standard. The average carbohydrate content
was as high as 8.48 g/100 mL (SD=4.047 g/100 mL),
approaching that of beverages with high sugar content,
such as sodas. In 1998, the average drinks consumption of
beverages by children was 329.1 mL/day. This increased
to 528.8 mL/day in 2008.*' Previous studies have shown
that increases in soft drink intake are closely associated
with increases in body weight and risk for chronic diseas-
es, such as diabetes.*”

Nutrition labelling on pre-packaged foods could be im-
proved if several issues were resolved. First, most enter-
prises labelled the mandatory “1+4” core nutrients, but
the labelling rate of alternative nutrients, such as iron,
calcium, and zinc, was very low. For example, the label-
ling rates of trans-fatty acids and saturated fatty acids
were 7% and 11.5%, respectively, compared with 97.8%
for core nutrients. Second, not enough importance is at-
tached to nutrition claims, which were found on only
4.6% of pre-packaged products. Third, the rounding in-
terval of nutrient amounts usually did not accord with the
legal requirement. Although GB7718-2011 clearly stipu-
lates how to produce labels, several companies were lax
in their labelling. For example, “energy: 100 kcal” should
be expressed as “energy: 418 kJ”, and nutrient contents
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should be labelled with specific values instead of terms
XX, “XX-XXX”, or “X%”. According to the regula-
tions, nutrition claims cannot be made if a product does
not contain a specific amount of nutrient. Nevertheless,
we found nutrition claims presented as simply “high cal-
cium, low fat, or high protein”. One investigation found
that many consumers are skeptical of nutrition claims and
nutrient function claims. *> We attributed this to frequent
adverse events caused by foods, which are mainly caused
by a lack of regulatory oversight. However, we believe
nutrition and nutrient function claims will assisting help
individuals to make wiser purchasing decisions choices
when purchasing foods, when the format of nutrition label
was format is standardised.

Our study shows that the nutrition labelling rate of pre-
packaged foods in supermarkets in China was only 57.8%
and that label formats were not standardised. Thus, the
government should attach more importance to the imple-
mentation of nutrition labelling, especially as it was the
government who played an important role in improving
peoples’ trust in nutrition labels and in ensuring industry
compliance. On the one hand, to increase the availability
of nutrition labels, the government, in collaboration with
nutrition educators, should devote more effort in com-
municating the benefits and reliability of nutrition labels
through nutrition education. On the other hand, regulatory
authorities in China should offer technical guidance to
food enterprises, which should include establishing a nu-
trition database, developing labelling guidelines, provid-
ing technical training, and forming partnerships with key
players in the food industry.”® We believe that the joint
efforts of government, consumers and commercial enter-
prises would make a difference in increasing the populari-
ty and application of nutrition labels of pre-packaged
foods in China.

Our findings are the most recent estimates of nutrition
labelling on pre-packaged foods before the implementa-
tion of GB7718-2011 in 2013, providing reference data
for estimating the impact of the new regulations in future
studies.
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