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Abstract 

Background Research on dairy consumption in China is lacking, however, some evidence has demonstrated 
significant changes in recent years, with a reported increase in the overall consumption of dairy products. To fully 
understand these changes, a systematic review was conducted to examine reported dairy intakes and differences 
between dairy consumption in different population groups in China. Methods: Web of Science, Embase, and Pub-
Med databases were searched for studies published from January 2000 to September 2022. The China National 
Knowledge Infrastructure (CNKI) was used to retrieve papers available in Chinese. Papers reporting dietary intakes 
of dairy consumption across age, sex, and geographical location sub-groups were considered for inclusion in this 
review. In addition, this review includes the consumption of different types of dairy foods and changes in dairy 
intake over time. Results: Forty-seven papers were included in the present study. Twelve papers examined dairy 
consumption across age groups, showing that middle-aged adults tend to consume less dairy than other age groups. 
Studies comparing across location-specific cohorts reported dairy intakes among urban populations were higher 
than rural, as well as being higher than the national average. Coastal, Northern and Eastern residents consumed 
more dairy products than those living in other regions of China, and people in larger cities had higher reported 
intakes than smaller cities. Milk was the primary dairy product reportedly consumed by Chinese population, followed 
by yogurt. Concerning sex, evidence showed that females generally reported a greater daily dairy intake than males. 
Conclusions: This review shows that, in China, several different population groups displayed significant differences 
in the amount and type of dairy consumed. When considering the incorporation of dairy products into healthy eating 
guidelines or positioning specific dairy products on the market, it is important to consider the differences and varia-
tions in consumption patterns within population groups.
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Introduction
 Dairy foods such as milk, cheese and yogurt are rec-
ognized as important sources of beneficial nutrients, 
including vitamins D, B5 [1] and B12 [1, 2], and miner-
als such as calcium [3], phosphorus, and potassium [1]. 
Many health benefits of dairy products are acknowledged 
[4], such as an impact on anthropometric measurements 
(i.e. weight, and waist circumference) [5, 6]. Reduced risk 
of hypertension (HTN) linked to dairy consumption has 
also been reported, whereby peptides contained within 
milk have been shown to reduce blood pressure through 
inhibition of the angiotensin pathway [7]. One study, 
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conducted in the USA, found that each additional serv-
ing of yogurt (227  g) was associated with a 6% reduced 
risk of incident HTN [8]. Similarly, in a large epidemio-
logical study of Chinese adults, a significant association 
between a higher frequency of dairy consumption and 
reduced HTN was noted [9]. Higher intake of dairy was 
also reported to be associated with lower blood pressure 
levels in a sample of Chinese young women [10]. In addi-
tion, a study in China found that regular dairy consump-
tion (≥ 4 days/week) was associated with a lower risk of 
ischemic heart disease (IHD) in males [11]. Evidence has 
also shown that consumption of dairy may offer protec-
tion against risk of other diseases such as metabolic syn-
drome [12, 13], cardiovascular disease (CVD) [14–16], 
stroke [17], obesity [13, 18, 19], type 2 diabetes [20] and 
colorectal cancer [21]. However, although dairy products 
contain numerous beneficial nutrients, and their con-
sumption may have a positive impact on health, there are 
still some concerns regarding the consumption of some 
dairy foods. Much of this concern is related to the satu-
rated fatty acid (SFA) content, present in dairy products 
[22], known to be related to the risk of coronary heart 
disease (CHD) [23].

Recommendations concerning dairy consumption 
are given in many national nutrition and healthy eat-
ing guidelines [24–27]. In Ireland, as an example, the 
recommendation is 3 servings each day from the food 
group “milk, yoghurt and cheese” [24]. In the US, 3 daily 
servings of dairy products are recommended for US 
adults [25]. However, in Asian countries, recommen-
dations for the consumption of dairy are lower than in 
western countries [28–30]. In China, a variety of dairy 
products, equivalent to 300ml of liquid milk per day, are 
recommended in the 2022 Chinese Dietary Guidelines 
CDGs [30].

Dietary patterns in China are known to differ quite 
significantly from those reported in other global regions 
including Europe and the US [31–35]. Traditional Chi-
nese dietary patterns are represented by ‘Rice, veg-
etables, and meat’, while the ‘modern’ Chinese dietary 
pattern is represented by ‘fast food, milk and deep-fried 
food’ [34]. Similar differences are seen within the US, 
where two major dietary patterns has been identified 
from national surveys, one was ‘nonwhole grain, white 
potatoes, cheese, meat, discretionary oil and fat, and 
added sugar’, and another one was ‘whole grains, vegeta-
ble, fruits, fish, nuts and seeds’ [35]. Researchers in the 
US also compared Chinese dietary intakes to American 
diets, reporting that the Chinese diet had a lower daily 
intake of fiber, vitamins and some micronutrients than 
the American diet [33]. In China, whilst dairy products 
have been available and intakes of dairy have been ris-
ing in the past decades dairy consumption remains low 

compared to the recommended dietary guidelines for 
Chinese [36, 37]. This low consumption is attributed 
to several factors, such as lack of refrigeration, limited 
supply and high prices and a traditional plant-based 
diet [38, 39]. As a result of low intakes, in one study, 
dairy foods were found to contribute only 4.3% of cal-
cium intake, with “vegetable, bean and bean products” 
as the main source of calcium [40]. This was relatively 
low compared to other countries. For instance, in Ire-
land, dairy contribute 38.8% of calcium to the total diet 
[41]. And in Poland, the contribution from dairy to total 
calcium intake was 54.7% in the average Polish diet [42]. 
However, another survey, conducted among an elderly 
cohort in Beijing, found that dairy products were the 
main contributor to calcium, contributing 34.5% among 
older adults aged 60 years and over [43], indicating that 
whilst overall consumption is low, considerable variance 
exists within the population.

In recent decades, the dairy industry in China has 
grown steadily, prompted by economic factors includ-
ing the growth in household income, consumer pref-
erences and the provision of financial support from 
the government [44]. However, due to existing eat-
ing habits, consumer preferences, and other historical 
factors such as traditional agricultural practices and 
dietary practices in different regions in China, varia-
tions in the consumption of dairy products exist in dif-
ferent sub-groups e.g. gender, location groups, which 
has been reported in several studies to date [45–48]. 
Understanding the variations in consumption may help 
to elucidate factors influencing intake, and support 
the development of strategies to increase consump-
tion among specific population groups, in accordance 
with dietary recommendations [49, 50]. For instance, in 
the US, food based recommendations have been devel-
oped for various age and gender groups providing food 
choices that will help the population group to meet 
nutritional recommendations [50].

The purpose of this paper was to systematically review 
existing literature reporting dairy consumption among 
the Chinese population, living in mainland China. The 
objectives of the study were to summarise the available 
literature providing information on dairy intakes in the 
Chinese population, to examine the differences in the 
consumption of dairy across different population sub-
groups and to further identify the factors which contrib-
ute to the differences in consumption.

Methods
The present systematic review was carried out following 
the updated Preferred Reporting Items for Systematic 
Review and Meta-analysis (PRISMA 2020) guidelines 
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[51]. The protocol of this review was previously regis-
tered on PROSPERO (International Prospective Reg-
ister of Systematic Reviews) (registration number: 
CRD42021285208).

Search strategy
Within this review, the term ‘dairy product’ is defined as 
milk, yogurt, milk powder, cheese, butter, cream or ice 
cream. The search strategy of this review followed the 
PICO framework, focusing on the differences in dairy 
consumption among different ages, geographic location 
sub-groups, sex groups among Chinese adults in main-
land China, as well as the difference in consumption 
of the different types of dairy products and the overall 
changes in dairy consumption over time. The following 
search terms were used: Dairy OR Milk OR Cheese OR 
Yogurt OR Yoghurt OR Yoghourt OR Butter OR Cream 
OR Milk powder OR Food AND Intake OR Consumption 
OR Market OR Diet OR Dietary AND China OR Chi-
nese OR Asian. The search was limited to studies carried 
out in human adults (≥ 18 years), written in English or 
Chinese languages. A manual search of references from 
included studies was also conducted. We used Google 
Scholar to retrieve papers where applicable. The China 
National Knowledge Infrastructure (CNKI) was also 
used to retrieve papers when the full-text papers were 
only available in Chinese. Two authors (S.Y. and N.B.) 
independently performed the literature search in Web 
of Science, Embase, and PubMed databases for papers 
published between January, 2000 and October, 2021. To 
ensure a focus on the most recent research regarding 
dairy consumption status, papers published before the 
year 2000 were not searched. An updated search of all 
the datasets was completed by one researcher (S.Y.) on 06 
September 2022.

Study screening and eligibility criteria
Published papers examining dairy intake by considering 
mean intake, median intake, frequency of consumption, 
and/or percentage of Chinese adult consumers living in 
mainland China were included. Study designs that were 
considered in this review included but not limited to 
dietary intake assessment study, intervention study but 
reporting dairy intake of control group at baseline, and 
consumer behaviour papers that reported findings of 
dairy intakes. Papers reporting the findings related to 
comparison of dairy consumption across age, sex, and 
geographical location sub-groups, different types of dairy 
products, and different years were included in the analy-
sis in the present review. Papers were excluded if the orig-
inal study was conducted in Chinese group living in other 
countries except for China. Papers were excluded if there 

were only children and/or teenagers involved in the study. 
Papers that assessed intake of human milk only were 
excluded. Papers reporting intakes of dairy food groups 
but including irrelevant food such as egg were excluded. 
Papers, involving intervention studies but did not report 
dairy intake data of participants in general good health in 
control group at the baseline, were excluded. For papers 
that reported data for those aged < 18 and ≥ 18 years, 
only data from those over 18 years were considered in 
the analysis of this review where applicable. Two authors 
(S.Y. and N.B.) independently screened papers for eligi-
bility firstly based on titles, then abstracts and finally full 
texts based on the predefined inclusion and exclusion 
criteria. In the case of disagreement, a third researcher 
(E.R.G.) was involved, and consensus on inclusion or 
exclusion was reached after discussion.

Data extraction and quality assessment
Papers included in the present review reported dairy 
consumption in varies ways. The following information 
were extracted by one author (S.Y.) firstly from the all the 
papers reporting dairy intakes: study characteristics (first 
author, publication year, sample size, study location, year 
of data collection, dietary assessment method); popu-
lation demographic characteristics (age, sex); type of 
reported dairy food (total and / or individual food prod-
ucts if reported). For the studies using data from national 
survey (i.e. China Health and Nutrition Survey) without 
specifying study location, the survey location informa-
tion was searched and taken from the survey website 
[52] or presented as national according to the dataset 
used in papers. Dietary assessment method for those 
papers missing relative information were taken from sur-
vey website [11] or other papers which used same survey 
dataset and provided more detailed information. Follow-
ing, studies where they reported findings of intake dif-
ferences between age groups were summarized together. 
Age groups in each study included in the present review 
were further specified and presented for the compari-
son within and between studies. Population size, and 
age details of total population and groups were displayed 
where applicable. Similarly, information of geographi-
cal location sub-groups, sex groups and consumption 
of different types of dairy products were extracted and 
summarized for comparison, and the changes of dairy 
consumption over time were also compared and pre-
sented. Basic calculation, such as counting the percent-
age of consumer based on the number given in papers, 
was conducted in this review for easier presenting and 
comparing of findings. Depending on the methods and 
analysis operated in published papers, the dairy intakes 
were reported in percentage of consumers, frequency of 
intake, mean/median intakes (g/d, kg/y, ml/d), range of 
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intakes or descriptive sentences without statistical results 
in the key findings. The intake presented in this review 
was absolute amount of intake, not energy-adjusted. If 
more than one papers used data from the same study or 
dataset, data from the publication with the greatest detail 
of information were presented in this review. During 
the data collection, two authors (E.R.G. and E.L.F.) were 
involved when a paper needed to be discussed.

To assess risk of bias, the quality of the studies included 
in this review was examined. S.Y. performed the quality 
assessment. Given the various of study methods in those 
studies, the Critical Appraisal Skills Programme (CASP) 
checklist for Cohort Studies [53] was applied. The CASP 
checklist for Cohort Studies consists of several domains 
that evaluate key aspects of cohort study design, includ-
ing the clarity of the research question, cohort selection, 
measurement of variables, consideration of confounding 
factors, follow-up periods, statistical analysis, and qual-
ity of results. 12 questions in the cohort study checklist 
was used. Two of the questions was scored up to 2 points. 
Total of 14 points was given if a study met all the criteria.

Results
Literature search results and study characteristics
A total of 10,685 papers were searched from three data-
bases after removing duplicates. Studies identified were 

screened based on titles and abstracts, and finally full 
texts of 375 papers including the 54 papers which were 
identified from the reference lists were assessed accord-
ing to the inclusion and exclusion criteria. Ultimately, 47 
papers were included in the present study. Full details of 
the search are outlined in Fig. 1.

Full characteristics of the papers and CASP scores 
from quality assessment are shown in Table 1. Within the 
included papers, 24 papers reported findings on total dairy 
consumption. 16 papers investigated milk only. The remain-
ing 7 papers investigated sub-groups of dairy products. 
Dairy intake data from 21 papers were draw from several 
national surveys conducted in China [46, 47, 54–72]. Within 
papers that reported the number of participants, sam-
ple sizes ranged from 117 to over 90,000. With respect to 
reported dietary intake assessment methodology, 24-hour 
dietary recalls [46, 47, 54–65, 67–70, 73–76], Food Fre-
quency Questionnaires [71, 72, 77–88], Questionnaires or 
in-person interview [38, 45, 72, 89–92], and Internet-based 
dietary questionnaire for Chinese (IDQC) [93–95] were 
used in the data collection in reported studies to assess 
overall diet.

Dairy consumption in different age groups
Of the 47 studies included in the final review, 12 reported 
dairy consumption across different age groups [45–47, 

Fig. 1 PRISMA flow diagram
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55, 62–65, 69, 73, 79, 89] (Table 2). In three studies, dairy 
consumption in those aged or average age over 60 were 
compared with other age cohorts [45, 46, 73]. Four stud-
ies focused on older cohorts aged over 50, with one 
reporting the differences in dairy intakes in those aged 
50–70 [79], one that compared individuals aged 60–79 
and 80 over [62], and three that compared ages 60–69 
and 70 over [55, 65, 69]. One didn’t compare intakes 
between age groups but reported and compare the 
median age at low, high and non-consumer groups [64]. 
The other remaining studies included dairy consumption 
of working-age adults (20–59 years) [47], (18–59 years) 
[63], while one study used just 3 age groups to cover all 
ages (< 30, 30–50 and > 50) [89].

Of the three studies that compared dairy consump-
tion in population groups aged under and over 60 years, 
two of these studies showed that people aged over 60 
years reported consuming higher amounts [45], while 
had lower frequency of milk intake [46], compared to 
other age groups. Ba et  al. [73] found that older adults 
had higher intakes of milk than younger adults with daily 
intakes reported in older adults (≥ 60 years) of 163.4 g/d, 
which was significantly greater than intakes reported in 
those aged 18–44 years and 45–59 years, with reported 
milk intakes of 75.8 and 96.6 g/d, respectively.

Focusing on people aged over 50 years, dairy consump-
tion was reported in four studies. Xu et al. [55] reported 
that the median dairy intakes in males aged 60–69 years 
who consumed dairy in 2009 was 200 g/d, while the num-
ber in males aged 70 years and over was only 162  g/d. 
Likewise, Zong et al. [79] found that, within the age group 
50–70 years, participants with higher intakes of dairy 
products were more likely to be of a younger age. In addi-
tion, Liu et al. [69] and Wang et al. [65] both found that 
people aged 70 years and over had significantly higher 
dairy intakes than those aged 60–69 years (P < 0.001 and 
P < 0.05 separately), with average intakes in these two age 
groups of 39.57 and 28.49  g/d, respectively. Similarly, 
Huang et al. [62] compared differences in dairy consump-
tion between the age groups 60–79 years and 80 years 
and over, reporting that people aged over 80 years con-
sumed significantly more dairy. One of the largest stud-
ies, Tian et  al. [47] assessed dietary intake in residents 
from 12 cities and provinces in 2004, 2006, 2009 and 
2011, and analysed intakes across two age groups (20–39 
years, 40–59 years). Within this study, those aged 40–59 
years reported higher mean daily dairy intakes than those 
aged 20–39 years, with intakes of 14.2 ± 55.8 g/d and 13.0 
± 47.1 g/d in each age group, respectively. However, this 
difference was not significant (P > 0.05). Similarly, results 
from the survey of Bai et al. [89], conducted in Qingdao 
city in 2005, showed that the people aged over 50 years 
consumed more milk than other age groups. However, 

these differences were not statistically tested, and only 
reported descriptively. Additionally, Wang et  al. [63] 
analysed the national dairy consumption data from 1989 
to 2011, finding that dairy consumers aged 40–59 years 
had higher average dairy intakes than adults aged 18–39 
years in most of the years except in 1989, 1997 and 2011. 
Although, this difference was not significant (P > 0.05).

Dairy consumption in different geographical location 
groups
Of the 13 studies reporting on dairy consumption across 
location-specific cohorts comparing people living in dif-
ferent cities or provinces, two papers focused on dairy 
consumption in individual cities [38, 45], and eleven 
papers reported on dairy consumption in different regions 
of China classified by urban, rural; North, South, costal, 
inland; East, West, central; the size of city or economic 
status of rural area [46, 47, 56, 63–65, 67, 68, 71, 72, 79]. 
Table 3 summarises the characteristics and key findings of 
these papers.

Nine of the 11 papers examined dairy consumption 
between urban and rural areas, and reported higher 
intakes of dairy products in urban populations compared 
to those living in rural areas [47, 56, 63–65, 67, 68, 72, 79]. 
For example, Tian et al. [47] examined milk intakes from 
12 cities or provinces in 2004, 2006, 2009, 2011 in China, 
and reported a greater mean intake of 30.9 g/d in urban 
populations, compared to only 5.1 g/d in rural residents. 
Zhang et al. [68] reported lower mean daily dairy intakes 
in a rural area in 2002 of 11.4 g/d, compared to 65.8 g/d in 
urban residents in the same study.

Wang et  al. examined differences in reported dairy 
intakes from urban and rural areas from 1989 to 2011 
using data from CHNS. The authors reported that urban 
residents had a significantly higher consumption than 
people living in rural areas across these years (P < 0.0001) 
[63]. Most recently, He et al. reported a significant differ-
ence in high milk consumption in urban and rural areas 
among 31 provinces in China, with a high percentage of 
consumers (74.17%) are living in urban areas. The high 
milk consumption in this study was classified as ≥ 200 
ml/day and ≥ 5  day/week [72]. In addition, one paper 
analyzed dietary intake data from national survey CHNS 
in 1991, 2000 and 2015, reporting a significant differ-
ence of mean daily intake between urban and rural resi-
dents with 40.4 g in urban areas and 10.6 g in rural areas 
(P < 0.05) [65].

Of the papers that examining dairy consumption in 
other geographical location groups, Li et  al. [67] com-
pared milk intakes between coastal and inland areas, 
reporting that people living in coastal areas had higher 
milk intakes than those living in inland, reporting mean 
intakes of 32.65 and 25.62  g/d, respectively. Research 
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also found that those living in Northern China reported 
higher milk intakes than those living in Southern China 
in three separate studies [38, 67, 79]. For example, Li et al. 
[67] found that, at a national level in 2002, those in north-
ern regions consumed more milk than people living in 
southern regions, with reported intakes of 33.38 g/d and 
22.24 g/d, respectively. A difference in dairy consumption 
was also found among people living in Eastern, Central 
and Western areas, where it was reported that people liv-
ing in Eastern cities had significant higher intakes than 
people living in the other two areas [64, 71]. Furthermore, 
only one study compared milk consumption according to 
the size of the city and type of rural area, demonstrating 
that people living in big cities consumed much more milk 
than those living in smaller sized cities and normal rural 
areas, with 64.3 g/d in big cities, 24.2 and 9.1 g/d in other 
areas respectively [46].

Dairy consumption in different sex groups
Table 4 summarises the results from 16 papers that con-
sidered differences in dairy consumption across reported 
sex groups (male and female). All but four of these papers 
reported higher dairy consumption in females than males 
[47, 54, 55, 60, 61, 63–65, 69, 72, 78, 79, 84, 86, 92, 95]. 
Within those papers, eleven studies analysed data at the 
national level. Specifically, 8 papers analysed data from 
the national survey CHNS, while focusing on the differ-
ent age groups and/or different collection years [47, 54, 
55, 60, 61, 63–65]. One used data from the CNHS study 
in 2010–2012 [69]. One study analyzed the data from 
CNSSPP [72]. In addition, one study conducted across 
different regions in China [92]. The other five studies 
were conducted in individual cities (Beijing, Shanghai or 
Guangzhou) [78, 79, 86], Tibet [84] or regional locations 
(northern China) [95].

At the national level, papers that studied the survey 
data in different years from 1989 to 2011 reported higher 
dairy intakes among females, with significant differences 
found by Wang et al. [63] and Tian et al. [47], whilst the 
difference between sexes was either not significant or not 
statistically tested in other papers [54, 60, 61, 64].

Mirroring the findings from these national studies, 
Zong et  al. [79] examined dairy consumption in males 
and females aged 50–70 years in Beijing and Shanghai 
in 2005, and found that females in this age group con-
sumed higher amounts of dairy than males, with only 
25.8% of those who consumed more than one serving 
of dairy foods per day being male. Sun et  al. [78] col-
lected information on milk consumption in older Chi-
nese (aged over 50 years) in Guangzhou across two 
time periods ((Phase 1 (2003–2004) and Phase 2 (2005–
2006)), and reported a slight difference between males 

and females, with 27% females and 25% males consum-
ing over 250 ml whole cow’s milk per week, however, 
the results were not statistically analysed, and thus are 
observational. Guo et al. [95] examined the proportion 
of sexes across quartiles of reported dairy consumption 
in people living in northern China, finding that females 
had higher dairy intakes than males, with 47.23% males 
in Q1 (mean intake 6.42 ml/d), compared to 35.02% 
males in Q4 (mean intake 227.89 ml/d).

Four of the 16 papers examining differences in reported 
dairy intake across sex groups found that, for those who 
consumed dairy products, males had higher dairy intake 
compared to females with only one study reported sig-
nificant difference [55, 65, 84, 92]. Xu et al., who exam-
ined reported intakes using data from CHNS 2009 [55] 
reported that more males met the recommended intakes 
for dairy than females in older adults, with median 
intakes in males and females aged 60–69 years 200  g/d 
and 167  g/d respectively. However, the differences were 
not statistically tested, and only provided as descriptive 
figures. Another study, which collected data during the 
COVID-19 lockdown period from March to April 2020, 
which examined dietary behavior across China showed 
that males consumed milk more frequently (P < 0.001) 
and more dairy in general compared to females [92]. 
Finally, another study examining intakes in the Tibetan 
plateau, showed greater consumption of dairy foods 
in males compared to females, however the amount of 
intake was not reported and statistically tested [84].

Consumption of different types of dairy products
Differences in the consumption of the different types of 
dairy products were reported in six papers [38, 62, 90, 
91, 95, 96] (Table 5). Two of the six studies reported the 
mean amount consumed or the range on intakes for milk, 
yogurt, milk powder and ice cream [38, 90]. One reported 
the percentage of consumers of each product among peo-
ple aged 60 years and over with a focus on milk, yogurt, 
milk powder and other dairy products [62]. The other 
three focused on specific products, namely; milk, yogurt 
and milk powder [95], milk and yogurt [91] and only milk 
and butter [96].

All six papers showed that participants had highest 
intake of milk among these types of dairy products in 
China. Fuller et  al. [38], examining intakes in Beijing, 
Shanghai and Guangzhou in 2001, reported that of the 
annual dairy products consumed, milk consumption was 
highest in these three cities, with yogurt consumption 
ranked second, followed by ice cream and milk powder. 
They also reported that younger, more educated par-
ticipants consumed more yogurt, whilst elderly partici-
pants tended to consume more milk powder. Similarly, 
the other three studies also reported much higher milk 
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consumption than other types of dairy products (yogurt, 
milk powder, butter) [91, 95, 96]. Silanikove et  al. [96] 
reported remarkably lower annual intakes of butter than 
milk in 2011 with 0.1 kg/y of butter and 9.1 L/y of milk. 
More recently, Huang et  al. [62] investigated the dairy 
consumption in 4921 participants aged 60 years and over, 
and reported the percentage of consumers of each type 
of dairy product, finding that milk and yogurt were the 
main dairy products consumed in this group. Yang et al. 
[91] who examined the dairy consumption among adults 
in China during the COVID-19 lockdown, reported that 
the median intakes of milk and yogurt were 71.5 ml/d 
and 17.8 ml/d separately.

Changes in dairy consumption over time
Seven papers report analysis of dairy consumption over 
time at a national level using data from CHNS [47, 56, 58, 
63, 65], CNNHS [68] and NBS [66]. Of the five papers that 
analysed data from CHNS, one examined dairy intakes in 
adults aged 18–45 across 6 survey years (1989, 1991, 1993, 
1997, 2000, 2004) [56], and one studied dairy intakes 
across four survey years (2004, 2006, 2009, 2011) among 
people aged 20–59 years [47]. Batis et  al. [58] reported 
the percentage of consumers of animal-based milk dur-
ing survey years 1991–2009. The other reported the dairy 
consumption data of adults aged 18–59 years, covering all 
of nine survey years (1989–2011) [63]. In addition, Wang 
et  al. [65] examined dietary intake data in 1991, 2000 
and 2015 among people aged ≥ 60 years in China. Data 
from these studies showed an increase in dairy intakes. 
For example, during the period 1989–2004, consump-
tion of dairy products was reported to increase six-fold 
from 2 g/d to 12 g/d [56]. From 2004 to 2009, consump-
tion of milk and its products then appeared to experi-
ence a decreasing trend, reaching its lowest consumption 
in 2009, of 25 g/d. However, from 2009 to 2011, reported 
intakes increased to 35 g/d, which was higher than that of 
the previous year [47]. Additionally, from 1991 to 2015, 
the average intake of dairy foods among elders had signifi-
cant increase, with 8.0 g/d in 1991, 14.1 g/d in 2000 and 
20.3 g/d in 2015 (P < 0.001) [65].Of the other two papers, 
Fu et  al. [66] reported increasing consumption of dairy 
products from NBS for both urban and rural areas from 
1990 to 2010, with reported dairy intakes from 0.64 kg/y 
to 3.55 kg/y in rural area, 4.60 kg/y to 18.10 kg/y in urban 
area, whereas the dairy intakes in urban residents experi-
enced a significant decline from 22.54 to 18.10 kg/y from 
2006 to 2010. The remaining paper using the data from 
CNNHS reported a similar increase in reported intakes 
of dairy products from 1982, to 1992 and 2002, report-
ing intakes of 8.1, 14.9, and 26.5 g/d separately [68]. It also 
further reported the specific changes in urban and rural 
areas. Compared to rural areas, urban residents reported 

a significantly greater increase in dairy consumption dur-
ing this period, with 9.9 and 65.8 g/d reported in 1992 and 
2002 in urban groups, compared to 7.3 and 11.4  g/d in 
rural groups. When considering differences within indi-
vidual provinces, one paper reported changes in dietary 
intakes from 1982 to 2012 in the Hunan province, report-
ing that dairy intakes experienced a rapid increase from 
1982 (5.9 g/d) to 2002 (95.5 g/d), but this then decreased 
to 16.6 g/d in 2012 [75].

In addition, researchers examined the changes of eating 
habits in elderly residents during COVID-19 lockdown in 
March 2020 in Wuhan city in China, finding that dairy 
consumption was reduced during this period [85]. Spe-
cifically, a 24.5% reduction was observed among males, 
and 45.3% among females. Considering age groups, dairy 
consumption reduced by 38.8% in 60–69 year old, 40.0% 
in 70–79 year old and 25% in those aged 80 and over.

Discussion
Based on published literature between 2000 and 2022, 
which reported the consumption of total or individ-
ual dairy foods in China, some consumption patterns 
of dairy can be observed. Our review found notewor-
thy differences in dairy consumption across population 
groups of age, geographic location and sex, as well as 
differences by type of dairy. Specifically, milk and yogurt 
were reported to be the main dairy foods consumed in 
China with milk powder playing an important role in the 
intake of dairy in older adults. In terms of sex-related 
differences in dairy consumption, evidence showed that 
females had higher intakes than males. Clear patterns of 
dairy emerged across different geographical locations. 
The intake of dairy products among the urban popula-
tion was higher than rural areas and also greater than the 
national average. Furthermore, coastal citizens and those 
in northern and eastern regions consumed more dairy 
products than others. Meanwhile, residents in larger cit-
ies had higher intakes than smaller cities or rural area. 
To the best of our knowledge, this is the first systematic 
review to summarise reported dairy intakes to determine 
factors that influence the consumption of dairy in differ-
ent groups in China.

When examining dairy intake in the studies, both 
total dairy and also the following individual dairy foods 
were considered: milk, yogurt, ice cream, milk powder, 
butter. Much of the reporting considered total dairy 
and did not break down reported intakes into these 
individual dairy foods. From studies included in this 
review, milk, yogurt and milk powder were the main 
dairy foods reported among Chinese adults. In contrast, 
consumption of butter and cheese were particularly 
low, albeit data on these dairy products is limited. It is 
important to note that comparisons of reported intake 
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of total and specific dairy products across studies are 
often challenging due to the manner in which dairy can 
be grouped and/or reported in many studies. For exam-
ple, in a previous study in Poland, the main reported 
dairy foods were ‘Milk’, ‘Cheese and cottage cheese’, 
and ‘Yoghurt and milk drinks’ [97]. Similarly, a study 
in America grouped milk, cheese and yogurt into ‘total 
dairy’, excluding other dairy products [98]. In Korea, 
one study analysed the national data (from 2007–2009) 
and defined dairy products as a ‘combination of milk 
and yogurt’, without cheese being included, due to the 
extremely low consumption of cheese [99]. With such 
differences in the definition of dairy and grouping of 
dairy foods, caution must be given to comparisons 
across studies, since the intakes of dairy are dependent 
on the definition used within each study. To overcome 
these issues, the present review also reported on indi-
vidual dairy foods when possible.

In terms of the individual dairy foods consumed, this 
review showed that milk was the largest contributor to 
dairy consumption in China, similar to other countries 
such as Australia [100] and Spain [101]. The present 
review also found that intake of yogurt was the second 
highest of dairy consumption, with younger and more 
educated consumers purchasing more yogurt than others 
[38]. This is different to intakes reported in other coun-
tries, where for example yogurt and fermented milk con-
sumed among people aged 18–64 years in Spain, was less 
than older adults (64–75 years) [102]. In addition, data 
from the National Health and Nutrition Examination 
survey 1999–2004 in the US showed that consumption 
of cheese instead of yogurt ranked second among adults 
[103]. In contrast to western countries, we found that 
the consumption of cheese and butter was exceedingly 
low and was hardly examined in reported dairy intakes 
in China. One possible reason is that cheese and butter 
are relatively new to the market, and mostly imported, 
which may lead to the higher price than milk and other 
dairy products [44]. This may go some way to explain 
why consumers of these products are mostly limited to 
the younger and wealthier population [44]. However, 
more work is needed to fully understand this finding. Sig-
nificant differences in the consumption of milk powder 
were also noticeable in the papers reported in this review. 
Within three identified studies reporting milk powder 
consumption in different survey years and locations, and 
among different age groups, we found that milk powder 
played a particular role in the diet of the Chinese popula-
tion. Evidence showed that milk powder was consumed 
by many older adults. Before the purchase of milk and 
yogurt became convenient and modern refrigeration 
availability improved, milk powder was the most practi-
cal dairy product for consumption in China [38].

This review identified 16 papers that reported dif-
ferences in dairy intakes across sex groups. Most of 
the available evidence showed the females had higher 
intakes of dairy foods than males, although not all the 
studies reported or conducted statistical analysis. The 
association between gender and dairy consumption was 
also observed in other recent studies examining dietary 
intakes in Europe [104, 105]. One study evaluated dairy 
intake pattern in older adults across Europe including 16 
European countries, and reported that males had lower 
intakes of dairy than females [104]. In addition, Pellay 
et  al. [105] analysed the socio-demographic character-
istics and dietary intake among the elderly in France, 
finding that women were more likely to have the highest 
frequency of consumption of dairy foods, including milk 
and fresh dairy products, which also indicates that sex 
was a factor associated with dairy consumption. Sex has 
been noted as a factor which is related to dietary habits. 
A previous study of dietary status in China found that 
male participants had significantly higher consumption 
of vegetables, cereal, meat and legumes than females [47]. 
Interestingly, there was one study that reported higher 
dairy consumption in males than females and found that 
more males met the recommended intake of dairy, but 
these differences were not found to be significant. Since 
this paper didn’t give additional details of the two sex 
groups, we were not able to identify the reason for this 
result [55]. The factors that contributed to the difference 
of dairy consumption in females and males still need to 
be further investigated, but it’s clear that sex differences 
exist in dairy consumption in China. It is also important 
to note that the results in the included papers were not 
energy-adjusted. Therefore with the findings showing 
that females tend to consume higher amount of dairy 
than males, this need to be taken into consideration.

Associations between different regions and dairy con-
sumption in China are considered in this present review. 
Based on the available papers’ comparisons across differ-
ent location sub-groups including urban v rural, north 
south east and west, costal vs. inland, and size of city 
were examined. One of the main findings was that people 
living in urban areas had a significantly higher consump-
tion of dairy than those living in rural areas, and this 
gap appears to have existed for a long time period. For 
example, data from a national survey in 2002 reported 
that the mean dairy intakes among urban residents were 
65.8 g/d, whereas the amount in rural was only 11.4 g/d 
[67]. More recently, in 2011, the dairy intake in urban 
population was 52.52 ± 115.47 g/d while it was only 8.53 
± 43.38  g/d in rural area [63], suggesting no change in 
either of these areas. Similarly, people living in a large or 
even a small size city had a much higher consumption of 
dairy compared to those in rural areas. There are many 
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possible reasons behind these findings such as differ-
ences in income, education level and convenience [38], 
which need to be explored further. People living in urban 
areas usually have higher incomes and are more likely to 
have higher education, which may have contributed to 
the rapid increase in consumption of dairy [44]. More 
supermarkets and therefore, availability of dairy prod-
ucts in urban areas means more choice and availability of 
high-quality dairy products for these population groups, 
which may have contributed to this difference [106]. In 
addition, lack of knowledge of the importance or impact 
of dairy products on health (or risk of disease) may also 
be a contributor to low dairy consumption behavior in 
people living in rural area [107]. The evidence also dem-
onstrated that northern and costal populations con-
sumed more dairy than those living in southern areas and 
inland cities. Compared to eastern and central regions, 
people living in western cities had lower dairy consump-
tion. These differences might be due to the difference in 
geographic environment, food resources, social culture, 
and economic disparities in these regions [71]. For exam-
ple, coastal and northern cities were opened to foreigners 
in the nineteenth century, and evidence has shown that 
greater exposure to western culture had a positive influ-
ence on dairy consumption [108]. Therefore, the impact 
of western culture on dietary patterns in those regions 
could be in part responsible for these differences.

Knowledge of these differences in the amount (and 
type) of dairy products consumed across regions, sex 
and age groups are of importance, as it is known that 
the type, and amount of dairy products consumed, can 
have different effects on human health [109, 110]. Dairy 
foods vary considerably in their nutrient compositions 
[109] and, evidence shows that health effects are sub-
stantially modified by the food matrix. For example, 
one previous study found that, dairy fat consumed in 
the matrix of cheese resulted in significantly lower low 
density lipoprotein (LDL) and total cholesterol com-
pared with the same components eaten in the matrix of 
butter [110]. Many of the studies identified in the pre-
sent review only considered the consumption of total 
dairy. The studies which did examine individual dairy 
foods reported considerable differences in consumption 
of these products within China, which merits further 
investigation [38, 90, 94]. We would therefore recom-
mend that future studies capture and report details 
of intakes of individual dairy foods. Although dairy 
intakes in China have increased greatly [47], much of 
the data was old and more recent data was not found in 
published papers. With the constant change in dietary 
habits and more choices within food products within 
China, such as non-dairy plant-based milk alterna-
tives, which are being adopted by a growing number of 

consumers, it is possible that a reduction of some dairy 
products in the Chinese population may be observed.

Whilst this review comprehensively examined the avail-
able literature, due to the complexities in reporting dis-
cussed previously, and the limited number of papers for 
the question being considered, the findings reported here 
are limited and merit further investigation. This review 
only presented the findings from existing comparison 
within the studies, therefore no analysis was conducted 
to compare across the studies. And there might be some 
published studies not identified for inclusion in this review 
due to the search terms used in our search. Furthermore, 
although limited to papers published since 2000, many 
of the studies use older datasets, and it is likely that dairy 
intakes have changed considerably and work on more 
recently collected data is needed. Therefore, there is a need 
for a detailed analysis of more recent intake data, to deter-
mine if the trends reported here are a true reflection of the 
current status. In addition, in this present review, we only 
focused on the influence of key factors - age, gender and 
regions which were most frequently studied and reported 
in published studies to investigate the difference in dairy 
consumption in the population group. Many other factors 
could be examine in future reviews.

Regardless of these limitations, this review demonstrates 
clear differences in consumption of different types of dairy 
products, and in population groups (such as males and 
females, age groups, urban and rural residents). When 
considering incorporation of dairy consumption into 
healthy guidelines, it is important to note these differences, 
and adapt recommendations and promotions accordingly. 
Furthermore, more detail on how dairy is specifically con-
sumed within the diet is needed, which would support fur-
ther development of nutrition recommendations through 
modelling scenarios for differing population groups.

Conclusion
This review has shown deviations in dairy intake across 
different population groups in China, including age, 
sex, and geographic location as well as across the dif-
ferent types of dairy products. The main findings of 
this review demonstrate that middle-aged adults tend 
to consume less dairy than other age groups, females in 
generally had higher intakes of dairy foods than males, 
and that milk and yogurt and milk powder are the main 
types of dairy products consumed in China. Whilst this 
review highlighted some novel and interesting findings, 
it also highlights a detailed lack of understanding of the 
use of dairy within the diet, and differences in the dairy 
consumption among different population groups.

Acknowledgements
Not applicable.



Page 24 of 27Yang et al. BMC Nutrition           (2023) 9:116 

Authors’ contributions
E.R.G., E.L.F. and S.Y. designed the study. S.Y. and N.B. carried out the literature 
search and screening, and S.Y., N.B., and E.R.G. reviewed articles for inclusion. S.Y. 
drafted the paper. E.R.G., E.L.F., N.B. and A.O’C. contributed to writing the paper.

Funding
This work was supported by Food for Health Ireland and China Scholarship 
Council. The funding bodies had no role in the decision to publish. S.Y. is funded 
by Food for Health Ireland which is a research organisation that receives funding 
from Enterprise Ireland, grant number TC20180025, and from members of the 
Irish dairy industry, and funded by the China Scholarship Council.

Availability of data and materials
The datasets used and/or analysed during the current study available from the 
corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
In this present review, 40 papers reported data from national surveys, with 
existing ethical approval, or specifically reported ethical approval for the 
analysis presented. 2 papers reported to be conducted in a sub-sample of 
Household Income and Expenditure Survey (HIES), and as such would be 
covered by ethical approval within the original study, although this was not 
explicitly reported. 2 studies both appear to have conducted market research 
surveys, which did not seek ethical approval, but received permission from the 
retailer to administer questionnaires to customers. Finally, 3 studies did not 
report any details on ethical approval.

Consent for publication
Not applicable.

Competing interests
E.R.G. and E.L.F. and A.O’C. have previously received travel expenses and 
speaking honoraria from the National Dairy Council, UK. E.R.G. and E.L.F. have 
received research funding through the Food for Health Ireland project, funded 
by Enterprise Ireland, grant number TC20180025. The funders had no role in 
the analyses or interpretation of data; in the writing of the manuscript or in 
the decision to publish the findings. The other two authors(S.Y. and N.B.) do 
not have competing interests.

Received: 20 October 2022   Accepted: 12 October 2023

References
 1. BC. The contribution of dairy products to micronutrient intakes in 

France. J Am Coll Nutr. 2011;30(5 Suppl 1):410s–4. https:// doi. org/ 10. 
1080/ 07315 724. 2011. 10719 984.

 2. Vissers PA, Streppel MT, Feskens EJ, de Groot LC. The contribution of 
dairy products to micronutrient intake in the Netherlands. J Am Coll 
Nutr. 2011;30(5 Suppl 1):415s–421. https:// doi. org/ 10. 1080/ 07315 724. 
2011. 10719 985.

 3. Gaucheron F. Milk and dairy products: a unique micronutrient combi-
nation. J Am Coll Nutr. 2011;30(5 Suppl 1):400s–409. https:// doi. org/ 10. 
1080/ 07315 724. 2011. 10719 983.

 4. Tunick MH, Van Hekken DL. Dairy products and health: recent insights. J Agric 
Food Chem. 2015;63(43):9381–8. https:// doi. org/ 10. 1021/ jf504 2454.

 5. Schwingshackl L, Hoffmann G, Schwedhelm C, Kalle-Uhlmann T, 
Missbach B, Knüppel S, Boeing H. Consumption of dairy products in 
relation to changes in anthropometric variables in adult populations: 
a systematic review and Meta-analysis of Cohort studies. PLoS ONE. 
2016;11(6): e0157461. https:// doi. org/ 10. 1371/ journ al. pone. 01574 61.

 6. Rozenberg S, Body JJ, Bruyère O, Bergmann P, Brandi ML, Cooper 
C, Devogelaer JP, Gielen E, Goemaere S, Kaufman JM, Rizzoli R, 
Reginster JY. Effects of dairy products consumption on Health: 
benefits and Beliefs–A commentary from the Belgian bone Club 
and the European Society for Clinical and Economic Aspects of 

Osteoporosis, Osteoarthritis and Musculoskeletal Diseases. Calcif Tissue 
Int. 2016;98(1):1–17. https:// doi. org/ 10. 1007/ s00223- 015- 0062-x.

 7. Dugan CE, Fernandez ML. Effects of dairy on metabolic syndrome 
parameters: a review. Yale J Biol Med. 2014;87(2):135–47.

 8. Wang H, Fox CS, Troy LM, McKeown NM, Jacques PF. Longitudinal associa-
tion of dairy consumption with the changes in blood pressure and the 
risk of incident Hypertension: the Framingham Heart Study. Br J Nutr. 
2015;114(11):1887–99. https:// doi. org/ 10. 1017/ s0007 11451 50035 78.

 9. Wang H, Chen L, Cao Y, Xie K, Wang C, Pei P, Guo Y, Bragg F, Yu M, Chen 
Z, Li L. Association between frequency of dairy product consump-
tion and Hypertension: a cross-sectional study in Zhejiang Province, 
China. Nutr Metab (Lond). 2022;19(1):67. https:// doi. org/ 10. 1186/ 
s12986- 022- 00703-2.

 10. Lu Y, Wiltshire HD, Baker JS, Wang Q, Ying S. Associations between dairy 
consumption, physical activity, and blood pressure in Chinese young 
women. Front Nutr. 2023;10: 1013503. https:// doi. org/ 10. 3389/ fnut. 
2023. 10135 03.

 11. Song J, Pan C, Li F, Guo Y, Pei P, Tian X, Wang S, Gao R, Pang Z, Chen Z, Li 
L. Association between dairy consumption and Ischemic Heart Disease 
among Chinese adults: a prospective study in Qingdao. Nutr Metabo-
lism. 2022;19(1):11. https:// doi. org/ 10. 1186/ s12986- 022- 00645-9.

 12. Chen GC, Szeto IM, Chen LH, Han SF, Li YJ, van Hekezen R, Qin LQ. Dairy 
products consumption and metabolic syndrome in adults: systematic 
review and meta-analysis of observational studies. Sci Rep. 2015;5: 
14606. https:// doi. org/ 10. 1038/ srep1 4606.

 13. Lee KW, Cho W. The consumption of dairy products is Associated 
with reduced risks of obesity and metabolic syndrome in Korean 
women but not in men. Nutrients. 2017;9(6):630. https:// doi. org/ 10. 
3390/ nu906 0630.

 14. Crichton GE, Bogucki OE, Elias MF. Dairy food intake, diet patterns, and 
health: findings from the Maine-Syracuse Longitudinal Study. Int Dairy 
J. 2019;91:64–70. https:// doi. org/ 10. 1016/j. idair yj. 2018. 12. 009.

 15. Crichton GE, Alkerwi A. Dairy food intake is positively associated with 
cardiovascular health: findings from Observation of Cardiovascular Risk 
factors in Luxembourg study. Nutr Res. 2014;34(12):1036–44. https:// 
doi. org/ 10. 1016/j. nutres. 2014. 04. 002.

 16. Lordan R, Tsoupras A, Mitra B, Zabetakis I. Dairy Fats and Cardiovascular 
Disease: do we really need to be concerned? Foods. 2018;7(3): 29. 
https:// doi. org/ 10. 3390/ foods 70300 29.

 17. Umesawa M, Iso H, Ishihara J, Saito I, Kokubo Y, Inoue M, Tsugane S. Die-
tary calcium intake and risks of Stroke, its subtypes, and coronary Heart 
Disease in Japanese: the JPHC Study Cohort I. Stroke. 2008;39(9):2449–
56. https:// doi. org/ 10. 1161/ strok eaha. 107. 512236.

 18. Kratz M, Baars T, Guyenet S. The relationship between high-fat dairy 
consumption and obesity, cardiovascular, and metabolic Disease. Eur J 
Nutr. 2013;52(1):1–24. https:// doi. org/ 10. 1007/ s00394- 012- 0418-1.

 19. Marques-Vidal P, Gonçalves A, Dias CM. Milk intake is inversely related to 
obesity in men and in young women: data from the Portuguese Health 
Interview Survey 1998–1999. Int J Obes (Lond). 2006;30(1):88–93. 
https:// doi. org/ 10. 1038/ sj. ijo. 08030 45.

 20. Elwood PC, Pickering JE, Givens DI, Gallacher JE. The consumption of 
milk and dairy foods and the incidence of vascular Disease and Diabe-
tes: an overview of the evidence. Lipids. 2010;45(10):925–39. https:// 
doi. org/ 10. 1007/ s11745- 010- 3412-5.

 21. Elwood PC, Givens DI, Beswick AD, Fehily AM, Pickering JE, Gallacher J. 
The survival advantage of milk and dairy consumption: an overview of 
evidence from cohort studies of vascular Diseases, Diabetes and cancer. 
J Am Coll Nutr. 2008;27(6):723s–734. https:// doi. org/ 10. 1080/ 07315 724. 
2008. 10719 750.

 22. Camfield DA, Owen L, Scholey AB, Pipingas A, Stough C. Dairy constitu-
ents and neurocognitive health in ageing. Br J Nutr. 2011;106(2):159–74. 
https:// doi. org/ 10. 1017/ s0007 11451 10001 58.

 23. Hu FB, Stampfer MJ, Manson JE, Ascherio A, Colditz GA, Speizer FE, Hen-
nekens CH, Willett WC. Dietary saturated fats and their food sources in 
relation to the risk of coronary Heart Disease in women. Am J Clin Nutr. 
1999;70(6):1001–8. https:// doi. org/ 10. 1093/ ajcn/ 70.6. 1001.

 24. The national dairy council. https:// ndc. ie/ nutri tion/ food- pyram id- and- 
dairy- guide lines/. Accessed 11 Oct 2022.

 25. The Dietary Guidelines for Americans., 2020–2025. https:// www. dieta 
rygui delin es. gov/ resou rces/ 2020- 2025- dieta ry- guide lines- online- mater 
ials. Accessed 11 Oct 2022.

https://doi.org/10.1080/07315724.2011.10719984
https://doi.org/10.1080/07315724.2011.10719984
https://doi.org/10.1080/07315724.2011.10719985
https://doi.org/10.1080/07315724.2011.10719985
https://doi.org/10.1080/07315724.2011.10719983
https://doi.org/10.1080/07315724.2011.10719983
https://doi.org/10.1021/jf5042454
https://doi.org/10.1371/journal.pone.0157461
https://doi.org/10.1007/s00223-015-0062-x
https://doi.org/10.1017/s0007114515003578
https://doi.org/10.1186/s12986-022-00703-2
https://doi.org/10.1186/s12986-022-00703-2
https://doi.org/10.3389/fnut.2023.1013503
https://doi.org/10.3389/fnut.2023.1013503
https://doi.org/10.1186/s12986-022-00645-9
https://doi.org/10.1038/srep14606
https://doi.org/10.3390/nu9060630
https://doi.org/10.3390/nu9060630
https://doi.org/10.1016/j.idairyj.2018.12.009
https://doi.org/10.1016/j.nutres.2014.04.002
https://doi.org/10.1016/j.nutres.2014.04.002
https://doi.org/10.3390/foods7030029
https://doi.org/10.1161/strokeaha.107.512236
https://doi.org/10.1007/s00394-012-0418-1
https://doi.org/10.1038/sj.ijo.0803045
https://doi.org/10.1007/s11745-010-3412-5
https://doi.org/10.1007/s11745-010-3412-5
https://doi.org/10.1080/07315724.2008.10719750
https://doi.org/10.1080/07315724.2008.10719750
https://doi.org/10.1017/s0007114511000158
https://doi.org/10.1093/ajcn/70.6.1001
https://ndc.ie/nutrition/food-pyramid-and-dairy-guidelines/
https://ndc.ie/nutrition/food-pyramid-and-dairy-guidelines/
https://www.dietaryguidelines.gov/resources/2020-2025-dietary-guidelines-online-materials
https://www.dietaryguidelines.gov/resources/2020-2025-dietary-guidelines-online-materials
https://www.dietaryguidelines.gov/resources/2020-2025-dietary-guidelines-online-materials


Page 25 of 27Yang et al. BMC Nutrition           (2023) 9:116  

 26. The Eatwell Guide. National Health Service (NHS). https:// www. nhs. uk/ 
live- well/ eat- well/ food- guide lines- and- food- labels/ the- eatwe ll- guide/. 
Accessed 06 June 2023.

 27. Healthy Diet Fact Sheet. World Health Organization (WHO). https:// 
www. who. int/ news- room/ fact- sheets/ detail/ healt hy- diet. Accessed 06 
June 2023.

 28. Sirichakwal PP, Sranacharoenpong K, Tontisirin K. Food based dietary 
guidelines (FBDGs) development and promotion in Thailand. Asia Pac J 
Clin Nutr. 2011;20(3):477–83.

 29. Eating and activity guidelines. Ministry of Health (New Zealand). 
https:// www. tewha tuora. govt. nz/ our- health- system/ preve ntati ve- healt 
hwell ness/ nutri tion/ eating- and- activ ity- guide lines# curre nt- guide lines. 
Accessed 06 June 2023.

 30. Dietary Guidelines for Chinese Residents. Chinese Center for Disease 
Control and Prevention. 2022. https:// en. china cdc. cn/ health_ topics/ 
nutri tion_ health/ 202206/ t2022 0616_ 259702. html. Accessed 19 Oct 
2023.

 31. Rehm CD, Peñalvo JL, Afshin A, Mozaffarian D. Dietary intake among 
US adults, 1999–2012. JAMA. 2016;315(23):2542–53. https:// doi. org/ 10. 
1001/ jama. 2016. 7491.

 32. Zhang Q, Chen X, Liu Z, Varma DS, Wan R, Wan Q, Zhao S. Dietary 
patterns in relation to general and central obesity among adults in 
Southwest China. Int J Environ Res Public Health. 2016;13(11):1080. 
https:// doi. org/ 10. 3390/ ijerp h1311 1080.

 33. Zhang R, Wang Z, Fei Y, Zhou B, Zheng S, Wang L, Huang L, Jiang 
S, Liu Z, Jiang J, Yu Y. The difference in nutrient intakes between 
Chinese and Mediterranean, Japanese and American diets. Nutrients. 
2015;7(6):4661–88. https:// doi. org/ 10. 3390/ nu706 4661.

 34. Li M, Shi Z. Dietary pattern during 1991–2011 and its Association 
with Cardio Metabolic Risks in Chinese adults: the China Health and 
Nutrition Survey. Nutrients. 2017;9(11): 1218. https:// doi. org/ 10. 
3390/ nu911 1218.

 35. Kim WK, Shin D, Song WO. Are dietary patterns Associated with Depres-
sion in U.S. adults? J Med Food. 2016;19(11):1074–84. https:// doi. org/ 10. 
1089/ jmf. 2016. 0043.

 36. Xu PP, Yang TT, Xu J, Li L, Cao W, Gan Q, Hu XQ, Pan H, Zhao WH, Zhang 
Q. Dairy Consumption and associations with Nutritional Status of 
Chinese Children and adolescents. Biomed Environ Sci. 2019;32(6):393–
405. https:// doi. org/ 10. 3967/ bes20 19. 054.

 37. Wei J, Wang J. Chinese residents’ knowledge about and behavior 
towards dairy products: a cross-sectional study. BMC Public Health. 
2023;23(1):374. https:// doi. org/ 10. 1186/ s12889- 023- 15254-1.

 38. Fuller F, Beghin J, Rozelle S. Consumption of dairy products in urban 
China: results from Beijing, Shangai and Guangzhou. Australian J Agri-
cultural Resource Econ. 2007;51(4):459–74. https:// doi. org/ 10. 1111/j. 
1467- 8489. 2007. 00379.x.

 39. Yuan M, Seale JL Jr, Wahl T, Bai J. The changing dietary patterns 
and health issues in China. China Agricultural Economic Review. 
2019;11(1):143–59.

 40. He Y, Zhai F, Wang Z, Hu Y. Status of dietary calcium intake of Chinese 
residents. Wei Sheng Yan Jiu. 2007;36(5):600–2.

 41. Feeney EL, Nugent AP, Mc Nulty B, Walton J, Flynn A, Gibney ER. An 
overview of the contribution of dairy and cheese intakes to nutrient 
intakes in the Irish diet: results from the National Adult Nutrition Survey. 
Br J Nutr. 2016;115(4):709–17.

 42. Górska-Warsewicz H, Rejman K, Laskowski W, Czeczotko M. Milk and 
dairy products and their nutritional contribution to the average Polish 
diet. Nutrients. 2019;11(8): 1771.

 43. Liu X, Zhao X, Xu L. Food sources of calcium and iron in the diet of 
Beijing elderly. Wei Sheng Yan Jiu. 2004;33(3):336–8.

 44. Fuller F, Huang JK, Ma HY, Rozelle S. Got milk? The rapid rise of China’s 
dairy sector and its future prospects. Food Policy. 2006;31(3):201–15. 
https:// doi. org/ 10. 1016/j. foodp ol. 2006. 03. 002.

 45. Cheng LL, Yin CB, Chien HP. Demand for milk quantity and safety in 
urban China: evidence from Beijing and Harbin. Australian J Agricultural 
Resource Econ. 2015;59(2):275–87. https:// doi. org/ 10. 1111/ 1467- 8489. 
12065.

 46. He YN, Yang XG, Xia J, Zhao LY, Yang YX. Consumption of meat and 
dairy products in China: a review. Proceed Nutr Soc. 2016;75(3):385–91. 
https:// doi. org/ 10. 1017/ s0029 66511 60006 41.

 47. Tian X, Huang Y, Wang H. Deviation of Chinese Adults’ Diet from the 
Chinese Food Pagoda 2016 and Its Association with Adiposity. Nutri-
ents. 2017;9(9): 995. https:// doi. org/ 10. 3390/ nu909 0995.

 48. Wang Q, Parsons R, Zhang G. China’s dairy markets: trends, disparities, 
and implications for trade. China Agricultural Econ Rev. 2010;2:356.

 49. Cheng R, Wang Q, Wei L. Income growth, employment structure 
transition and the rise of modern markets: The impact of urbaniza-
tion on residents’ consumption of dairy products in China. PLoS ONE. 
2022;17(4):e0267006. https:// doi. org/ 10. 1371/ journ al. pone. 02670 06.

 50. Britten P, Marcoe K, Yamini S, Davis C. Development of food intake 
patterns for the MyPyramid Food Guidance System. J Nutr Educ Behav. 
2006;38(6):78–S92.

 51. Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow 
CD, Shamseer L, Tetzlaff JM, Akl EA, Brennan SE, Chou R, Glanville J, 
Grimshaw JM, Hróbjartsson A, Lalu MM, Li T, Loder EW, Mayo-Wilson E, 
McDonald S, McGuinness LA, Stewart LA, Thomas J, Tricco AC, Welch VA, 
Whiting P, Moher D. The PRISMA 2020 statement: an updated guideline 
for reporting systematic reviews. BMJ. 2021;372: n71. https:// doi. org/ 10. 
1136/ bmj. n71.

 52. China Health and Nutrition Survey. https:// www. cpc. unc. edu/ proje cts/ 
china. Accessed 11 Oct 2022.

 53. Critical Appraisal Skills Programme. CASP (Checklist for Cohort Study) 
[online]. 2018. https:// casp- uk. net/ images/ check list/ docum ents/ CASP- 
Cohort- Study- Check list/ CASP- Cohort- Study- Check list- 2018_ filla ble_ 
form. pdf. Accessed 11 Oct 2022.

 54. Cheng M, Wang H, Wang Z, Du W, Ouyang Y, Zhang B. Relation-
ship between dietary factors and the number of altered metabolic 
syndrome components in Chinese adults: a cross-sectional study using 
data from the China Health and Nutrition Survey. BMJ Open. 2017;7(5): 
e014911. https:// doi. org/ 10. 1136/ bmjop en- 2016- 014911.

 55. Xu XY, Hall J, Byles J, Shi ZM. Do older Chinese people’s diets meet the 
Chinese Food Pagoda guidelines? Results from the China Health and 
Nutrition Survey 2009. Public Health Nutr. 2015;18(16):3020–30. https:// 
doi. org/ 10. 1017/ s1368 98001 50001 29.

 56. Zhai F, Wang H, Du S, He Y, Wang Z, Ge K, Popkin BM. Lifespan nutrition 
and changing socio-economic conditions in China. Asia Pac J Clin Nutr. 
2007;16(Suppl 1):374–82.

 57. Shen X, Fang A, He J, Liu Z, Guo M, Gao R, Li K. Trends in dietary fat 
and fatty acid intakes and related food sources among Chinese adults: 
a longitudinal study from the China Health and Nutrition Survey 
(1997–2011). Public Health Nutr. 2017;20(16):2927–36. https:// doi. org/ 
10. 1017/ s1368 98001 70017 81.

 58. Batis C, Sotres-Alvarez D, Gordon-Larsen P, Mendez MA, Adair L, Popkin 
B. Longitudinal analysis of dietary patterns in Chinese adults from 1991 
to 2009. Br J Nutr. 2014;111(8):1441–51. https:// doi. org/ 10. 1017/ S0007 
11451 30039 17.

 59. Ren YJ, Zhang YJ, Loy JP, Glauben T. Food consumption among income 
classes and its response to changes in income distribution in rural 
China. China Agricultural Econ Rev. 2018;10(3):406–24. https:// doi. org/ 
10. 1108/ caer- 08- 2014- 0079.

 60. Song G, Li M, Fullana-i-Palmer P, Williamson D, Wang Y. Dietary changes 
to mitigate climate change and benefit public health in China. Sci Total 
Environ. 2017;577:289–98. https:// doi. org/ 10. 1016/j. scito tenv. 2016. 10. 
184.

 61. Tian X, Wu M, Zang J, Zhu Y, Wang H. Dietary diversity and adiposity in 
Chinese men and women: an analysis of four waves of cross-sectional 
survey data. Eur J Clin Nutr. 2017;71(4):506–11. https:// doi. org/ 10. 1038/ 
ejcn. 2016. 212.

 62. Huang F, Wang H, Wang Z, Zhang J, Su C, Du W, Jiang H, Jia X, Ouyang Y, 
Wang Y, Li L, Zhang B. Knowledge, behavior and consumption types of 
milk and dairy products among the Chinese aged 60 and above in 15 
provinces (autonomous regions and municipalities) in 2015. Wei Sheng 
Yan Jiu. 2019;48(1):9–15.

 63. Wang Y, Jia X, Du W, Wang Z, Wang H, Zhang B. Dairy consumption 
characteristics among Chinese adult residents from 1989 to 2011. Wei 
Sheng Yan Jiu. 2017;46(3):409–33.

 64. Na X, Xi Y, Qian S, Zhang J, Yang Y, Zhao A. Association between Dairy 
Product Intake and risk of fracture among adults: a Cohort Study from 
China Health and Nutrition Survey. Nutrients. 2022;14(8): 1632. https:// 
doi. org/ 10. 3390/ nu140 81632.

https://www.nhs.uk/live-well/eat-well/food-guidelines-and-food-labels/the-eatwell-guide/
https://www.nhs.uk/live-well/eat-well/food-guidelines-and-food-labels/the-eatwell-guide/
https://www.who.int/news-room/fact-sheets/detail/healthy-diet
https://www.who.int/news-room/fact-sheets/detail/healthy-diet
https://www.tewhatuora.govt.nz/our-health-system/preventative-healthwellness/nutrition/eating-and-activity-guidelines#current-guidelines
https://www.tewhatuora.govt.nz/our-health-system/preventative-healthwellness/nutrition/eating-and-activity-guidelines#current-guidelines
https://en.chinacdc.cn/health_topics/nutrition_health/202206/t20220616_259702.html
https://en.chinacdc.cn/health_topics/nutrition_health/202206/t20220616_259702.html
https://doi.org/10.1001/jama.2016.7491
https://doi.org/10.1001/jama.2016.7491
https://doi.org/10.3390/ijerph13111080
https://doi.org/10.3390/nu7064661
https://doi.org/10.3390/nu9111218
https://doi.org/10.3390/nu9111218
https://doi.org/10.1089/jmf.2016.0043
https://doi.org/10.1089/jmf.2016.0043
https://doi.org/10.3967/bes2019.054
https://doi.org/10.1186/s12889-023-15254-1
https://doi.org/10.1111/j.1467-8489.2007.00379.x
https://doi.org/10.1111/j.1467-8489.2007.00379.x
https://doi.org/10.1016/j.foodpol.2006.03.002
https://doi.org/10.1111/1467-8489.12065
https://doi.org/10.1111/1467-8489.12065
https://doi.org/10.1017/s0029665116000641
https://doi.org/10.3390/nu9090995
https://doi.org/10.1371/journal.pone.0267006
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1136/bmj.n71
https://www.cpc.unc.edu/projects/china
https://www.cpc.unc.edu/projects/china
https://casp-uk.net/images/checklist/documents/CASP-Cohort-Study-Checklist/CASP-Cohort-Study-Checklist-2018_fillable_form.pdf
https://casp-uk.net/images/checklist/documents/CASP-Cohort-Study-Checklist/CASP-Cohort-Study-Checklist-2018_fillable_form.pdf
https://casp-uk.net/images/checklist/documents/CASP-Cohort-Study-Checklist/CASP-Cohort-Study-Checklist-2018_fillable_form.pdf
https://doi.org/10.1136/bmjopen-2016-014911
https://doi.org/10.1017/s1368980015000129
https://doi.org/10.1017/s1368980015000129
https://doi.org/10.1017/s1368980017001781
https://doi.org/10.1017/s1368980017001781
https://doi.org/10.1017/S0007114513003917
https://doi.org/10.1017/S0007114513003917
https://doi.org/10.1108/caer-08-2014-0079
https://doi.org/10.1108/caer-08-2014-0079
https://doi.org/10.1016/j.scitotenv.2016.10.184
https://doi.org/10.1016/j.scitotenv.2016.10.184
https://doi.org/10.1038/ejcn.2016.212
https://doi.org/10.1038/ejcn.2016.212
https://doi.org/10.3390/nu14081632
https://doi.org/10.3390/nu14081632


Page 26 of 27Yang et al. BMC Nutrition           (2023) 9:116 

 65. Wang L, Ouyang Y, Jiang H, Zhang B, Wang H, Zhang J, Du W, Niu R, 
Wang Z. Secular trends in food intakes among the elderly aged 60 and 
older in nine provinces in China from 1991 to 2015. Wei Sheng Yan Jiu. 
2022;51(1):24–31. https:// doi. org/ 10. 19813/j. cnki. weish engya njiu. 2022. 
01. 005.

 66. Fu WG, Gandhi VP, Cao LJ, Liu HB, Zhou ZY. Rising consumption of Ani-
mal products in China and India: National and Global implications. Chin 
World Econ. 2012;20(3):88–106. https:// doi. org/ 10. 1111/j. 1749- 124X. 
2012. 01289.x.

 67. Li G, Sun GX, Williams PN, Nunes L, Zhu YG. Inorganic arsenic in Chinese 
food and its cancer risk. Environ Int. 2011;37(7):1219–25. https:// doi. 
org/ 10. 1016/j. envint. 2011. 05. 007.

 68. Zhang XY, Dagevos H, He YN, van der Lans I, Zhai FY. Consumption and 
corpulence in China - A consumer segmentation study based on the 
food perspective. Food Policy. 2008;33(1):37–47. https:// doi. org/ 10. 
1016/j. foodp ol. 2007. 06. 002.

 69. Liu Z, Pang S, Li Y, Man Q, Li L, Zhang J. Consumption status of dairy 
products in Chinese aged 60 and above in 2010–2012. Wei Sheng Yan 
Jiu. 2016;45(5):708–13.

 70. Liu Z, Pang SJ, Man QQ, Wang JZ, Zhao WH, Zhang J. Prevalence of 
Undernutrition and related dietary factors among people aged 75 
years or older in China during 2010–2012. Biomed Environ Sci: BES. 
2018;31(6):425–37. https:// doi. org/ 10. 3967/ bes20 18. 056.

 71. Yin P, Zhang M, Li YC, Chen XR, Wang LM, Jiang Y, Bao HL, Zhao WH. 
Survey of dietary intake of Chinese adults in 2010. Zhonghua Yu Fang Yi 
Xue Za Zhi. 2012;46(8):692–6.

 72. He M, Guo Z, Lu Z, Wei S, Wang Z. High milk consumption is associ-
ated with carotid Atherosclerosis in middle and old-aged Chinese. Int 
J Cardiology Hypertens. 2020;5:100031. https:// doi. org/ 10. 1016/j. ijchy. 
2020. 100031.

 73. Ba L, Zhao J, Li S. Milk consumption pattens among residents in beijing. 
Ann Nutr Metab. 2013;63:1763. https:// doi. org/ 10. 1159/ 00035 4245.

 74. Tang J, Huang Z, Pan XD. Exposure assessment of heavy metals 
(cd, hg, and pb) by the intake of local foods from Zhejiang, China. 
Environ Geochem Health. 2014;36(4):765–71. https:// doi. org/ 10. 1007/ 
s10653- 014- 9594-7.

 75. Fu Z, Liu J, Liu H, Jin D. Dietary patterns of urban residents from 1982 to 
2012 in Hunan. Zhong Nan Da Xue Xue Bao Yi Xue Ban. 2014;39(7):713–
7. https:// doi. org/ 10. 11817/j. issn. 1672- 7347. 2014. 07. 011.

 76. Zou Y, Zhang R, Zhou B, Huang L, Chen J, Gu F, Zhang H, Fang Y, 
Ding G. A comparison study on the prevalence of obesity and its 
associated factors among city, township and rural area adults in 
China. BMJ Open. 2015;5(7): e008417. https:// doi. org/ 10. 1136/ bmjop 
en- 2015- 008417.

 77. Zhao X, Yuan L, Feng L, Xi Y, Yu H, Ma W, Zhang D, Xiao R. Association 
of dietary intake and lifestyle pattern with mild cognitive impairment 
in the elderly. J Nutr Health Aging. 2015;19(2):164–8. https:// doi. org/ 
10. 1007/ s12603- 014- 0524-2.

 78. Sun Y, Jiang C, Cheng KK, Zhang W, Leung GM, Lam TH, School-
ing CM. Milk consumption and cardiovascular risk factors in older 
Chinese: the Guangzhou Biobank Cohort Study. PLoS ONE. 2014;9(1): 
e84813. https:// doi. org/ 10. 1371/ journ al. pone. 00848 13.

 79. Zong G, Sun Q, Yu D, Zhu J, Sun L, Ye X, Li H, Jin Q, Zheng H, Hu FB, 
Lin X. Dairy consumption, type 2 Diabetes, and changes in cardio-
metabolic traits: a prospective cohort study of middle-aged and 
older Chinese in beijing and Shanghai. Diabetes Care. 2014;37(1):56–
63. https:// doi. org/ 10. 2337/ dc13- 0975.

 80. Zhang X, Fang YJ, Feng XL, Abulimiti A, Huang CY, Luo H, Zhang NQ, 
Chen YM, Zhang CX. Higher intakes of dietary vitamin D, calcium and 
dairy products are inversely associated with the risk of Colorectal 
cancer: a case-control study in China. Br J Nutr. 2020;123(6):699–711. 
https:// doi. org/ 10. 1017/ S0007 11451 90032 6X.

 81. Boyapati SM, Shu XO, Jin F, Dai Q, Ruan Z, Gao YT, Zheng W. Dietary 
calcium intake and Breast cancer risk among Chinese women in 
Shanghai. Nutr Cancer. 2003;46(1):38–43. https:// doi. org/ 10. 1207/ 
s1532 7914n c4601_ 05.

 82. Bao PP, Shu XO, Zheng Y, Cai H, Ruan ZX, Gu K, Su Y, Gao YT, Zheng W, 
Lu W. Fruit, vegetable, and animal food intake and Breast cancer risk 
by hormone receptor status. Nutr Cancer. 2012;64(6):806–19. https:// 
doi. org/ 10. 1080/ 01635 581. 2012. 707277.

 83. Wang XJ, Jiang CQ, Zhang WS, Zhu F, Jin YL, Woo J, Cheng KK, Lam 
TH, Xu L. Milk consumption and risk of mortality from all-cause, 
Cardiovascular Disease and cancer in older people. Clin Nutr. 
2020;39(11):3442–51. https:// doi. org/ 10. 1016/j. clnu. 2020. 03. 003.

 84. Zhou C, Li M, Liu L, Zhao F, Cong W, Zhang F. Food consumption 
and dietary patterns of local adults living on the Tibetan Plateau: 
results from 14 countries along the Yarlung Tsangpo River. Nutrients. 
2021;13(7): 2444. https:// doi. org/ 10. 3390/ nu130 72444.

 85. Song PK, Li C, Feng GY, Zhang J, Li L, Yang TT, Dong MN, Liu AL, 
Zhang Q, Liu YJ, Wang JL, Ge TX, Yu Q, Ding GQ. Health Status and 
Food Intake frequency of Elderly residents during COVID-19 Com-
munity Closure - Jiangxia District, Wuhan City, China, 2020. China 
Cdc Weekly. 2020;2(27):496–501. https:// doi. org/ 10. 46234/ ccdcw 
2020. 120.

 86. Shuai M, Zuo LSY, Miao Z, Gou W, Xu F, Jiang Z, Ling CW, Fu Y, Xiong F, 
Chen YM, Zheng JS. Multi-omics analyses reveal relationships among 
dairy consumption, gut microbiota and cardiometabolic health. 
EBioMedicine. 2021;66:103284. https:// doi. org/ 10. 1016/j. ebiom. 2021. 
103284.

 87. Cheng Z, Shuai P, Qiao Q, Li T. Validity and reliability of a simplified 
food frequency questionnaire: a cross sectional study among physi-
cal health examination adults in southwest region of China. Nutr J. 
2020;19(1):114. https:// doi. org/ 10. 1186/ s12937- 020- 00630-z.

 88. He P, Lu Y, Liang Y, Chen B, Wu M, Li S, He G, Jin T. Exposure assess-
ment of dietary cadmium: findings from Shanghainese over 40 years, 
China. BMC Public Health. 2013;13: 590. https:// doi. org/ 10. 1186/ 
1471- 2458- 13- 590.

 89. Bai JF, Wahl TI, McCluskey JJ. Fluid milk consumption in urban Qing-
dao, China. Australian J Agricultural Resource Econ. 2008;52(2):133–
47. https:// doi. org/ 10. 1111/j. 1467- 8489. 2008. 00401.x.

 90. Qiao G, Guo T, Klein KK. Melamine in Chinese milk products and 
consumer confidence. Appetite. 2010;55(2):190–5. https:// doi. org/ 10. 
1016/j. appet. 2010. 05. 047.

 91. Yang GY, Lin XL, Fang AP, Zhu HL. Eating habits and lifestyles during 
the initial stage of the COVID-19 Lockdown in China: a cross-
sectional study. Nutrients. 2021;13(3): 970. https:// doi. org/ 10. 3390/ 
nu130 30970.

 92. Wang X, Lei SM, Le S, Yang Y, Zhang B, Yao W, Gao Z, Cheng S. Bidi-
rectional influence of the COVID-19 pandemic lockdowns on Health 
behaviors and Quality of Life among Chinese adults. Int J Environ Res 
Public Health. 2020;17(15): 5575. https:// doi. org/ 10. 3390/ ijerp h1715 
5575.

 93. Feng RN, Du SS, Chen Y, Li Z, Zhang YF, Sun CH, Jiang YS. An internet-
based food frequency questionnaire for a large Chinese population. 
Asia Pac J Clin Nutr. 2016;25(4):841–8. https:// doi. org/ 10. 6133/ apjcn. 
092015. 26.

 94. Song XY, Li R, Guo L, Guo PP, Zhang M, Feng RN. Association between 
dairy consumption and prevalence of obesity in adult population of 
northeast China: an internet-based cross-sectional study. Asia Pac J 
Clin Nutr. 2020;29(1):110–9. https:// doi. org/ 10. 6133/ apjcn. 202003_ 
29(1). 0015.

 95. Guo P, Zhu H, Pan H, Feng R, Chen Y, Wang Y, Wang X, Li Y, Yang L, 
Zhou B, Wang X, Zhao Y. Dose-response relationships between dairy 
intake and chronic metabolic Diseases in a Chinese population. J 
Diabetes. 2019;11(11):846–56. https:// doi. org/ 10. 1111/ 1753- 0407. 
12921.

 96. Silanikove N, Leitner G, Merin U. The interrelationships between Lac-
tose Intolerance and the modern dairy industry: global perspectives 
in Evolutional and historical backgrounds. Nutrients. 2015;7(9):7312–
31. https:// doi. org/ 10. 3390/ nu709 5340.

 97. Górska-Warsewicz H, Rejman K, Laskowski W, Czeczotko M. Milk and 
dairy products and their nutritional contribution to the average Pol-
ish Diet. Nutrients. 2019;11(8): 1771. https:// doi. org/ 10. 3390/ nu110 
81771.

 98. Fulgoni V 3, Nicholls J, Reed A, Buckley R, Kafer K, Huth P, DiRienzo D, 
Miller GD. Dairy consumption and related nutrient intake in African-
American adults and children in the United States: continuing survey 
of food intakes by individuals 1994–1996, 1998, and the National 
Health and Nutrition Examination Survey 1999–2000. J Am Diet Assoc. 
2007;107(2):256–64. https:// doi. org/ 10. 1016/j. jada. 2006. 11. 007.

https://doi.org/10.19813/j.cnki.weishengyanjiu.2022.01.005
https://doi.org/10.19813/j.cnki.weishengyanjiu.2022.01.005
https://doi.org/10.1111/j.1749-124X.2012.01289.x
https://doi.org/10.1111/j.1749-124X.2012.01289.x
https://doi.org/10.1016/j.envint.2011.05.007
https://doi.org/10.1016/j.envint.2011.05.007
https://doi.org/10.1016/j.foodpol.2007.06.002
https://doi.org/10.1016/j.foodpol.2007.06.002
https://doi.org/10.3967/bes2018.056
https://doi.org/10.1016/j.ijchy.2020.100031
https://doi.org/10.1016/j.ijchy.2020.100031
https://doi.org/10.1159/000354245
https://doi.org/10.1007/s10653-014-9594-7
https://doi.org/10.1007/s10653-014-9594-7
https://doi.org/10.11817/j.issn.1672-7347.2014.07.011
https://doi.org/10.1136/bmjopen-2015-008417
https://doi.org/10.1136/bmjopen-2015-008417
https://doi.org/10.1007/s12603-014-0524-2
https://doi.org/10.1007/s12603-014-0524-2
https://doi.org/10.1371/journal.pone.0084813
https://doi.org/10.2337/dc13-0975
https://doi.org/10.1017/S000711451900326X
https://doi.org/10.1207/s15327914nc4601_05
https://doi.org/10.1207/s15327914nc4601_05
https://doi.org/10.1080/01635581.2012.707277
https://doi.org/10.1080/01635581.2012.707277
https://doi.org/10.1016/j.clnu.2020.03.003
https://doi.org/10.3390/nu13072444
https://doi.org/10.46234/ccdcw2020.120
https://doi.org/10.46234/ccdcw2020.120
https://doi.org/10.1016/j.ebiom.2021.103284
https://doi.org/10.1016/j.ebiom.2021.103284
https://doi.org/10.1186/s12937-020-00630-z
https://doi.org/10.1186/1471-2458-13-590
https://doi.org/10.1186/1471-2458-13-590
https://doi.org/10.1111/j.1467-8489.2008.00401.x
https://doi.org/10.1016/j.appet.2010.05.047
https://doi.org/10.1016/j.appet.2010.05.047
https://doi.org/10.3390/nu13030970
https://doi.org/10.3390/nu13030970
https://doi.org/10.3390/ijerph17155575
https://doi.org/10.3390/ijerph17155575
https://doi.org/10.6133/apjcn.092015.26
https://doi.org/10.6133/apjcn.092015.26
https://doi.org/10.6133/apjcn.202003_29(1).0015
https://doi.org/10.6133/apjcn.202003_29(1).0015
https://doi.org/10.1111/1753-0407.12921
https://doi.org/10.1111/1753-0407.12921
https://doi.org/10.3390/nu7095340
https://doi.org/10.3390/nu11081771
https://doi.org/10.3390/nu11081771
https://doi.org/10.1016/j.jada.2006.11.007


Page 27 of 27Yang et al. BMC Nutrition           (2023) 9:116  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 99. Lee HJ, Cho JI, Lee HS, Kim CI, Cho E. Intakes of dairy products and 
calcium and obesity in Korean adults: Korean National Health and 
Nutrition Examination Surveys (KNHANES) 2007–2009. PLoS ONE. 
2014;9(6):e99085. https:// doi. org/ 10. 1371/ journ al. pone. 00990 85.

 100. Parker CE, Vivian WJ, Oddy WH, Beilin LJ, Mori TA, O’Sullivan TA. 
Changes in dairy food and nutrient intakes in Australian adolescents. 
Nutrients. 2012;4(12):1794–811. https:// doi. org/ 10. 3390/ nu412 1794.

 101. Machado-Fragua MD, Struijk EA, Caballero FF, Ortolá R, Lana A, 
Banegas JR, Rodríguez-Artalejo F, Lopez-Garcia E. Dairy consump-
tion and risk of falls in 2 European cohorts of older adults. Clin Nutr. 
2020;39(10):3140–6. https:// doi. org/ 10. 1016/j. clnu. 2020. 01. 025.

 102. Partearroyo T, Samaniego-Vaesken ML, Ruiz E, Aranceta-Bartrina J, 
Gil Á, González-Gross M, Ortega RM, Serra-Majem L, Varela-Moreiras 
G. Current food consumption amongst the Spanish ANIBES Study 
Population. Nutrients. 2019;11(11):2663. https:// doi. org/ 10. 3390/ 
nu111 12663.

 103. Beydoun MA, Gary TL, Caballero BH, Lawrence RS, Cheskin LJ, Wang Y. 
Ethnic differences in dairy and related nutrient consumption among 
US adults and their association with obesity, central obesity, and the 
metabolic syndrome. Am J Clin Nutr. 2008;87(6):1914–25. https:// doi. 
org/ 10. 1093/ ajcn/ 87.6. 1914.

 104. Ribeiro I, Gomes M, Figueiredo D, Lourenço J, Paúl C, Costa E. Dairy 
product intake in older adults across Europe based on the SHARE 
database. J Nutr Gerontol Geriatr. 2019;38(3):297–306. https:// doi. 
org/ 10. 1080/ 21551 197. 2019. 16279 72.

 105. Pellay H, Marmonier C, Samieri C, Feart C. Socio-demographic charac-
teristics, Dietary, and nutritional intakes of French Elderly Community 
dwellers according to their dairy product consumption: data from 
the three-city cohort. Nutrients. 2020;12(11): 3418. https:// doi. org/ 10. 
3390/ nu121 13418.

 106. Huang Y, Wang H, Tian X. Changing diet quality in China during 
2004–2011. Int J Environ Res Public Health. 2017;14(1):13.

 107. Zhao A, Szeto IMY, Wang Y, Li C, Pan M, Li T, Wang PY, Zhang YM. 
Knowledge, attitude, and practice (KAP) of dairy products in Chinese 
Urban Population and the effects on dairy intake quality. Nutrients. 
2017;9(7):668. https:// doi. org/ 10. 3390/ nu907 0668.

 108. Fuller FH, Beghin JC. China’s growing market for dairy products. Iowa 
Ag Review. 2015;10(3):Article 5.

 109. Kim D, Kim J. Dairy consumption is associated with a lower incidence 
of the metabolic syndrome in middle-aged and older Korean adults: 
the Korean Genome and Epidemiology Study (KoGES). Br J Nutr. 
2017;117(1):148–60. https:// doi. org/ 10. 1017/ s0007 11451 60044 4x.

 110. Feeney EL, Barron R, Dible V, Hamilton Z, Power Y, Tanner L, Flynn C, 
Bouchier P, Beresford T, Noronha N, Gibney ER. Dairy matrix effects: 
response to consumption of dairy fat differs when eaten within 
the cheese matrix-a randomized controlled trial. Am J Clin Nutr. 
2018;108(4):667–74. https:// doi. org/ 10. 1093/ ajcn/ nqy146.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1371/journal.pone.0099085
https://doi.org/10.3390/nu4121794
https://doi.org/10.1016/j.clnu.2020.01.025
https://doi.org/10.3390/nu11112663
https://doi.org/10.3390/nu11112663
https://doi.org/10.1093/ajcn/87.6.1914
https://doi.org/10.1093/ajcn/87.6.1914
https://doi.org/10.1080/21551197.2019.1627972
https://doi.org/10.1080/21551197.2019.1627972
https://doi.org/10.3390/nu12113418
https://doi.org/10.3390/nu12113418
https://doi.org/10.3390/nu9070668
https://doi.org/10.1017/s000711451600444x
https://doi.org/10.1093/ajcn/nqy146

	Dairy consumption in adults in China: a systematic review
	Abstract 
	Background 

	Introduction
	Methods
	Search strategy
	Study screening and eligibility criteria
	Data extraction and quality assessment

	Results
	Literature search results and study characteristics
	Dairy consumption in different age groups
	Dairy consumption in different geographical location groups
	Dairy consumption in different sex groups
	Consumption of different types of dairy products
	Changes in dairy consumption over time

	Discussion
	Conclusion
	Acknowledgements
	References


