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Summary
What is already known about this topic?
Malnutrition  continues  to  be  the  primary  cause  of
delayed  growth  and  development  among  students  in
economically  disadvantaged  rural  areas  of  China.
Ensuring  adequate  and  appropriate  dietary  intake  is
crucial  for  promoting  the  healthy  growth  of  these
students.
What is added by this report?
In rural  areas of  central  and western regions in China,
the  weekly  consumption  frequencies  of  meat,  eggs,
milk,  legumes,  fruits,  and  vegetables  in  2021  were
higher than those in 2019. However, the consumption
levels  remained  relatively  low  in  economically
underdeveloped rural areas in 2021.
What  are  the  implications  for  public  health
practice?
Understanding  the  frequency  of  food  consumption
among  students  can  provide  a  solid  evidence  base  for
the  development  of  policies  and  strategies  aimed  at
controlling and preventing malnutrition.

 

A  balanced  consumption  of  various  types  of  food
items  plays  a  crucial  role  in  students’  physical  and
intellectual development, providing the foundation for
their  lifelong  health  (1).  In  recent  years,  the  living
standards in China have improved, leading to a steady
improvement  in  the  intake  of  various  foods  among
Chinese students (2). However, uneven socioeconomic
development  and  differing  natural  environments  may
lead  to  disparities  in  food  consumption  between  rural
and urban students (3). The prevalence of malnutrition
among rural students has decreased but remains higher
than  among  urban  students  (4).  Furthermore,
consumption of various healthy foods increased during
the  coronavirus  disease  2019  (COVID-19)  pandemic
as a means to boost immunity and promote health (5).

This  report  aimed  to  investigate  the  status  of  food
consumption  in  2021  and  the  changes  in  the
consumption  frequencies  of  different  foods  between

2019  and  2021  for  Chinese  students.  The  goal  is  to
provide basic data for promoting the health of students
in  China’s  economically  underdeveloped  areas.  Data
were  obtained  from  the  “Nutrition  Improvement
Program  for  Rural  Compulsory  Education  Students”
(NIPRCES).  The  weekly  frequencies  of  consuming
meat,  eggs,  milk,  legumes,  fruits,  and  vegetables  in
2021  were  higher  than  those  in  2019;  however,  they
remained  relatively  low  in  rural  areas  in  2021.
Therefore, efforts should be made to increase students’
consumption  of  various  foods  rich  in  high-quality
protein,  vitamins,  and  minerals,  which  is  essential  for
eradicating malnutrition among rural students.

Data  were  obtained  from  the  NIPRCES  in  2019
and  2021.  A  multi-stage  stratified  random  cluster
sampling  method  was  utilized  to  select  students  aged
8–15 years  from grades  3  to  9  attending  primary  and
junior  high  schools  in  rural  areas  of  50  national  pilot
NIPRCES  counties  across  22  provincial-level
administrative  divisions  (PLADs)  in  China’s  central
and  western  regions  during  2019  for  key  monitoring.
In 2021, the key monitoring expanded to include 160
counties, encompassing students from rural and urban
areas in western, central, and eastern regions, as well as
national, local, and non-pilot areas.

A student  questionnaire  was  administered to collect
basic  demographic  information  and  the  frequency  of
food  intake  over  the  previous  week,  including  meat,
eggs,  milk,  legumes,  vegetables,  and  fruits.  Notably,
meat, eggs, milk, and legumes are protein-rich, whereas
vegetables  and  fruits  are  abundant  in  vitamins  and
minerals.  For  the  comparison  of  food  consumption
frequency  differences  between  2019  and  2021,  only
data  from  rural  national  pilot  counties  in  central  and
western regions of China were included.

The frequency of food consumption among students
was  described  using  the  number  of  cases  and
percentages.  All  statistical  analyses  were  conducted
using  SAS  software  (version  9.4;  SAS  Institute,  Inc.,
Cary,  NC,  USA).  Chi-squared  tests,  Wilcoxon  tests,
and  Kruskal-Wallis  tests  were  employed  for  group
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comparisons,  depending  on  the  appropriateness.  A
bilateral  P-value  of  less  than  0.05  was  considered
statistically significant.

A  total  of  30,882  students  in  2019  and  178,509
students in 2021 were included in this study (Table 1).
In  2021,  36.9%  of  students  consumed  meat,  24.5%
consumed  eggs,  32.5%  consumed  milk,  and  10.2%
consumed  legumes,  all  at  least  once  a  day.  The
proportion  of  males  and  primary  school  students
consuming meat, eggs, milk, and legumes at least once
a day was significantly higher than that of females and
junior  high  school  students  (P<0.05).  Urban  students
demonstrated  a  higher  daily  consumption  of  meat,
eggs,  and  milk  compared  to  rural  students,  while
exhibiting  a  lower  consumption  of  legumes  (P<0.05).
A  higher  proportion  of  students  from  the  eastern
region  consumed  meat  daily  compared  to  those  from
central and western regions. Conversely, central region
students  had  lower  daily  consumption  of  milk,  eggs,
and legumes (P<0.05) (Table 2).

Approximately  33.1%  of  students  reported
consuming 3 or more types of vegetables per day. The
proportions  of  female  students,  rural  students,  and
those  in  western  regions  consuming  three  or  more
kinds of vegetables daily were significantly higher than
their  male,  urban,  and  eastern  or  central  counterparts
(P<0.05).  Around 30.4% of  students  consumed fruits
at  least  once  a  day,  while  5.4%  reported  consuming
fruit  less  than once  a  week.  The  proportion of  female

students,  primary  school  students,  rural  students,  and
those  from  eastern  regions  consuming  fruits  at  least
once  a  day  was  significantly  higher  than  for  male
students,  junior  high school  students,  urban residents,
and  those  from  central  or  western  regions  (P<0.05)
(Table 2).

The  proportions  of  participants  consuming  meat,
eggs, milk, legumes, and fruits once a day or more were
37.1%,  25.1%,  30.1%,  11.5%,  and  28.0%  in  2021;
significantly  higher  than  those  in  2019,  which  were
28.5%, 13.1%, 14.0%, 8.6%, and 15.7%, respectively
(all  P<0.05).  Conversely,  the  proportions  of
participants consuming meat, eggs, milk, legumes, and
fruits less than once a week in 2021 were 4.6%, 8.3%,
11.6%, 16.6%, and 6.2%, respectively, and these were
lower  than  the  proportions  in  2019  (9.5%,  15.3%,
19.4%,  22.0%,  and 12.6%,  respectively)  (all P<0.05).
Moreover,  the  proportion  of  participants  consuming
three  or  more  types  of  fresh  vegetables  per  day  was
higher  in  2021  (38.3%)  compared  to  2019  (34.6%,
P<0.05) (Figure 1). 

DISCUSSION

Diverse  dietary  intakes  featuring  a  balanced
combination of various food groups are essential due to
the unique nutritional characteristics of different foods.
This  study’s  findings  indicate  that  in  2021,  the
frequency  of  daily  consumption  of  meat,  eggs,  milk,

TABLE 1. Demographic characteristics of students aged 8–15 years — China, 2019 and 2021.
Variable 2019 2021

Age (years), mean±SD 12.3±2.15 11.7±2.29

Gender, n (%)

Male 15,699 (50.9) 90,756 (50.8)

Female 15,183 (49.1) 87,753 (49.2)

School stage, n (%)

Primary school student 18,357 (59.4) 106,418 (59.6)

Junior high school student 12,525 (40.6) 72,091 (40.4)

Area type, n (%)

Urban – 53,584 (30.0)

Rural 30,882 (100.0) 124,925 (70.0)

Region, n (%)

Eastern – 27,869 (15.6)

Central 8,895 (28.8) 58,446 (32.7)

Western 21,987 (71.2) 92,194 (51.7)

Total, n (%) 30,882 (100.0) 178,509 (100.0)

“–” means data not available.

China CDC Weekly

534 CCDC Weekly / Vol. 5 / No. 24 Chinese Center for Disease Control and Prevention



TA
B
LE

 2
. F
re
qu
en
cy
 o
f f
oo
d 
co
ns
um

pt
io
n 
am

on
g 
st
ud
en
ts
 a
ge
d 
8–
15
 y
ea
rs
 —

 C
hi
na
, 2
02
1 
(n
, %

).

Va
ria

bl
e

To
ta

l
G

en
de

r
Sc

ho
ol

 s
ta

ge
A

re
a 

ty
pe

R
eg

io
n

M
al

e
Fe

m
al

e
Pr

im
ar

y
Ju

ni
or

 h
ig

h
U

rb
an

R
ur

al
Ea

st
er

n
C

en
tr

al
W

es
te

rn

M
ea
t*

Le
ss
 th
an
 1

tim
e/
w
ee
k

7,
02
1 
(4
.1
)

3,
56
0 
(4
.1
)

3,
46
1 
(4
.1
)

4,
28
1 
(4
.2
)

2,
74
0 
(4
.0
)

1,
76
3 
(3
.4
)

5,
25
8 
(4
.4
)§

70
4 
(2
.6
)

2,
15
1 
(3
.8
)

4,
16
6 
(4
.7
)§

1–
6 
tim

es
/w
ee
k

10
1,
38
9 
(5
9.
0)

50
,5
79
 (5
8.
0)

50
,8
10
 (6
0.
1)

§
59
,2
72
 (5
7.
9)

42
,1
17
 (6
0.
7)

§
30
,4
43
 (5
8.
5)

70
,9
46
 (5
9.
1)

15
,3
31
 (5
6.
2)

37
,2
77
 (6
6.
3)

48
,7
81
 (5
5.
2)

§

1 
tim

e/
da
y 
an
d

ab
ov
e

63
,4
23
 (3
6.
9)

33
,1
40
 (3
8.
0)

30
,2
83
 (3
5.
8)

§
38
,8
59
 (3
7.
9)

24
,5
64
 (3
5.
4)

§
19
,5
62
 (3
7.
8)

43
,8
61
 (3
6.
5)

§
11
,2
39
 (4
1.
2)

16
,8
22
 (2
9.
9)

35
,3
62
 (4
0.
0)

§

P
-v
al
ue

<0
.0
00
1

<0
.0
00
1

<0
.0
00
1

<0
.0
00
1

E
gg
s*

Le
ss
 th
an
 1

tim
e/
w
ee
k

14
,2
28
 (8
.3
)

7,
14
4 
(8
.2
)

7,
08
4 
(8
.4
)

7,
05
4 
(6
.9
)

7,
17
4 
(1
0.
3)

§
3,
96
5 
(7
.7
)

10
,2
63
 (8
.6
)§

2,
16
7 
(8
.0
)

3,
79
3 
(6
.8
)

8,
26
8 
(9
.4
)§

1–
6 
tim

es
/w
ee
k

11
5,
36
5 
(6
7.
2)

58
,0
88
 (6
6.
6)

57
,2
77
 (6
7.
8)

§
67
,6
06
 (6
6.
1)

47
,7
59
 (6
8.
8)

§
34
,4
67
 (6
6.
6)

80
,8
98
 (6
7.
5)

§
18
,7
11
 (6
8.
7)

36
,5
35
 (6
5.
0)

60
,1
19
 (6
8.
1)

§

1 
tim

e/
da
y 
an
d

ab
ov
e

42
,0
99
 (2
4.
5)

21
,9
93
 (2
5.
2)

20
,1
06
 (2
3.
8)

§
27
,6
43
 (2
7.
0)

14
,4
56
 (2
0.
8)

§
13
,3
47
 (2
5.
8)

28
,7
52
 (2
4.
0)

§
6,
35
6 
(2
3.
3)

15
,8
93
 (2
8.
3)

19
,8
50
 (2
2.
5)

§

P
-v
al
ue

<0
.0
00
1

<0
.0
00
1

<0
.0
00
1

<0
.0
00
1

M
ilk
*

Le
ss
 th
an
 1

tim
e/
w
ee
k

18
,4
92
 (1
0.
8)

9,
45
1 
(1
0.
8)

9,
04
1 
(1
0.
7)

9,
41
9 
(9
.2
)

9,
07
3 
(1
3.
1)

§
4,
23
2 
(8
.2
)

14
,2
60
 (1
1.
9)

§
2,
55
9 
(9
.4
)

5,
72
8 
(1
0.
2)

10
,2
05
 (1
1.
6)

§

1–
6 
tim

es
/w
ee
k

97
,2
83
 (5
6.
7)

48
,4
46
 (5
5.
6)

48
,8
37
 (5
7.
9)

§
56
,5
19
 (5
5.
3)

40
,7
64
 (5
8.
8)

§
27
,8
44
 (5
3.
8)

69
,4
39
 (5
8.
0)

§
14
,9
66
 (5
5.
0)

29
,5
25
 (5
2.
6)

52
,7
92
 (5
9.
9)

§

1 
tim

e/
da
y 
an
d

ab
ov
e

55
,7
56
 (3
2.
5)

29
,2
69
 (3
3.
6)

26
,4
87
 (3
1.
4)

§
36
,2
58
 (3
5.
5)

19
,4
98
 (2
8.
1)

§
19
,6
66
 (3
8.
0)

36
,0
90
 (3
0.
1)

§
9,
71
1 
(3
5.
7)

20
,9
27
 (3
7.
3)

25
,1
18
 (2
8.
5)

§

P
-v
al
ue

<0
.0
00
1

<0
.0
00
1

<0
.0
00
1

<0
.0
00
1

Le
gu
m
es
*

Le
ss
 th
an
 1

tim
e/
w
ee
k

28
,6
80
 (1
6.
7)

14
,5
17
 (1
6.
7)

14
,1
63
 (1
6.
8)

16
,2
99
 (1
6.
0)

12
,3
81
 (1
7.
9)

§
7,
96
5 
(1
5.
4)

20
,7
15
 (1
7.
3)

§
4,
53
5 
(1
6.
7)

8,
36
2 
(1
4.
9)

15
,7
83
 (1
7.
9)

§

1–
6 
tim

es
/w
ee
k

12
5,
20
8 
(7
3.
0)

63
,3
37
 (7
2.
7)

61
,8
71
 (7
3.
4)

§
74
,3
51
 (7
2.
8)

50
,8
57
 (7
3.
4)

†
38
,9
02
 (7
5.
2)

86
,3
06
 (7
2.
1)

§
20
,3
27
 (7
4.
7)

41
,0
32
 (7
3.
1)

63
,8
49
 (7
2.
5)

§

1 
tim

e/
da
y 
an
d

ab
ov
e

17
,5
57
 (1
0.
2)

9,
25
3 
(1
0.
6)

8,
30
4 
(9
.9
)§

11
,5
05
 (1
1.
3)

6,
05
2 
(8
.7
)§

4,
85
7 
(9
.4
)

12
,7
00
 (1
0.
6)

§
2,
36
0 
(8
.7
)

6,
75
4 
(1
2.
0)

8,
44
3 
(9
.6
)§

P
-v
al
ue

0.
00
03

<0
.0
00
1

0.
00
33

<0
.0
00
1

V
eg
et
ab
le
s*

Le
ss
 th
an
 1
 k
in
d/
da
y

5,
90
7 
(3
.5
)

3,
40
0 
(3
.9
)

2,
50
7 
(3
.0
)§

3,
53
4 
(3
.5
)

2,
37
3 
(3
.4
)

2,
00
1 
(3
.9
)

3,
90
6 
(3
.3
)§

1,
02
3 
(3
.8
)

2,
25
2 
(4
.0
)

2,
63
2 
(3
.0
)§

1 
ki
nd
/d
ay

38
,6
18
 (2
2.
6)

20
,2
45
 (2
3.
3)

18
,3
73
 (2
1.
8)

§
23
,8
35
 (2
3.
4)

14
,7
83
 (2
1.
4)

§
12
,7
68
 (2
4.
7)

25
,8
50
 (2
1.
6)

§
6,
89
6 
(2
5.
4)

14
,5
97
 (2
6.
0)

17
,1
25
 (1
9.
6)

§

2 
ki
nd
s/
da
y

69
,9
34
 (4
0.
9)

35
,2
00
 (4
0.
5)

34
,7
34
 (4
1.
2)

§
40
,0
47
 (3
9.
2)

29
,8
87
 (4
3.
2)

§
21
,5
54
 (4
1.
8)

48
,3
80
 (4
0.
5)

§
12
,7
06
 (4
6.
7)

23
,4
47
 (4
1.
8)

33
,7
81
 (3
8.
4)

§

3 
ki
nd
s/
da
y 
an
d

ab
ov
e

56
,7
15
 (3
3.
1)

28
,1
04
 (3
2.
3)

28
,6
11
 (3
4.
0)

§
34
,6
16
 (3
3.
9)

22
,0
99
 (3
2.
0)

§
15
,2
98
 (2
9.
6)

41
,4
17
 (3
4.
6)

§
6,
57
8 
(2
4.
2)

15
,7
65
 (2
8.
1)

34
,3
72
 (3
9.
1)

§

P
-v
al
ue

<0
.0
00
1

0.
47
79

<0
.0
00
1

<0
.0
00
1

Fr
ui
ts
*

Le
ss
 th
an
 1

tim
e/
w
ee
k

9,
16
5 
(5
.4
)

5,
15
8 
(5
.9
)

4,
00
7 
(4
.8
)§

3,
91
0 
(3
.8
)

5,
25
5 
(7
.6
)§

1,
86
8 
(3
.6
)

7,
29
7 
(6
.1
)§

1,
10
1 
(4
.1
)

2,
87
0 
(5
.1
)

5,
19
4 
(5
.9
)§

1–
6 
tim

es
/w
ee
k

11
0,
05
5 
(6
4.
3)

56
,0
23
 (6
4.
4)

54
,0
32
 (6
4.
1)

62
,5
86
 (6
1.
4)

47
,4
69
 (6
8.
6)

§
31
,2
90
 (6
0.
6)

78
,7
65
 (6
5.
9)

§
17
,1
73
 (6
3.
1)

36
,1
07
 (6
4.
4)

56
,7
75
 (6
4.
6)

§

1 
tim

e/
da
y 
an
d

ab
ov
e

52
,0
17
 (3
0.
4)

25
,8
18
 (2
9.
7)

26
,1
99
 (3
1.
1)

§
35
,5
21
 (3
4.
8)

16
,4
96
 (2
3.
8)

§
18
,5
21
 (3
5.
8)

33
,4
96
 (2
8.
0)

§
8,
93
0 
(3
2.
8)

17
,1
09
 (3
0.
5)

25
,9
78
 (2
9.
5)

§

P
-v
al
ue

<0
.0
00
1

<0
.0
00
1

<0
.0
00
1

<0
.0
00
1

* 
m
ea
ns
 th
e 
st
ud
y 
su
bj
ec
ts
 w
er
e 
pa
rti
al
ly
 m
is
si
ng
.

† C
hi
-s
qu
ar
ed
 te
st
 b
et
w
ee
n 
m
al
es
 a
nd
 fe
m
al
es
; p
rim

ar
y 
sc
ho
ol
 a
nd
 ju
ni
or
 h
ig
h 
sc
ho
ol
 s
tu
de
nt
s;
 u
rb
an
 a
nd
 ru
ra
l a
re
as
; e
as
te
rn
, c
en
tra
l a
nd
 w
es
te
rn
 re
gi
on
s,
 P
<0
.0
5.

§ C
hi
-s
qu
ar
ed
 te
st
 b
et
w
ee
n 
m
al
es
 a
nd
 fe
m
al
es
; p
rim

ar
y 
sc
ho
ol
 a
nd
 ju
ni
or
 h
ig
h 
sc
ho
ol
 s
tu
de
nt
s;
 u
rb
an
 a
nd
 ru
ra
l a
re
as
; e
as
te
rn
, c
en
tra
l a
nd
 w
es
te
rn
 re
gi
on
s,
 P
<0
.0
1.

China CDC Weekly

Chinese Center for Disease Control and Prevention CCDC Weekly / Vol. 5 / No. 24 535



legumes, and fruits in rural areas of central and western
regions  significantly  increased  compared  to  2019,  yet
remained  relatively  low  (1).  Urban  students,  in
contrast  to  their  rural  counterparts,  exhibited  higher
weekly  frequencies  of  meat,  egg,  milk,  and  fruit
consumption in 2021.

Previous  research  has  suggested  that  inadequate
consumption frequency of various food categories may
be associated with lower economic levels, limited access
to  healthy  foods,  and  insufficient  nutritional
knowledge among students and parents in remote rural
areas  (6–7).  This  study  contributes  to  the
understanding of the two-year changes in consumption
frequencies  for  diverse  food  groups  among  Chinese
students  and  offers  valuable  insights  to  inform  the
development  of  policies  and  strategies  aimed  at
controlling and preventing malnutrition.

Adequate consumption of foods rich in high-quality
protein  is  a  crucial  strategy  for  addressing  child
malnutrition  (8).  The  dietary  guidelines  for  Chinese
school-aged  children  advise  moderate  consumption  of
fish,  poultry,  and  lean  meat,  one  egg,  and  300  g  of
milk  daily,  as  well  as  legumes  4–7  times  per  week  to
ensure  sufficient  protein  intake  (1).  Nonetheless,  our
study in 2021 found that only 36.5%, 24.0%, 30.1%,
and  10.6%  of  rural  students  consumed  meat,  eggs,
milk, and legumes once a day or more, respectively. A
similar  study  conducted  between  2015  and  2016
involving  2,107  students  aged  6–13  years  from
impoverished rural areas in China reported that a mere
11.3%,  28.8%,  and  24.5%  of  students  consumed
meat,  eggs,  and  milk  daily.  This  finding  suggests  that

the low frequency of protein food consumption might
be associated with regional economic status (9).

Fresh vegetables and fruits are abundant in essential
vitamins,  minerals,  and  dietary  fiber.  For  Chinese
school-aged  children,  dietary  guidelines  recommend
the  consumption  of  at  least  three  or  more  varieties  of
fresh vegetables and one serving of fresh fruit daily (1).
However,  our  study  revealed  that  only  approximately
one-third  of  students  in  rural  areas  consumed  fruits
once a day or more, and vegetables in more than three
types  per  day.  Numerous  studies  have  indicated  that
children  in  various  countries  exhibit  low  intakes  of
fruits and vegetables (10–11). Heinen et al. carried out
a cross-sectional study with 123,100 children aged 6–9
years across 19 European countries, demonstrating that
approximately  30%–80%  and  30%–90%  of  children
did not consume fruits or vegetables daily, respectively
(10).

The  frequency  of  consumption  of  various  types  of
food among students may have increased following the
COVID-19 outbreak. This study observed a rise in the
weekly  consumption  frequency  of  meat,  eggs,  milk,
legumes, fresh vegetables, and fruits in 2021 compared
to  2019.  Several  studies  suggested  that  this  increase
may  be  attributed  to  parents  providing  their  children
with  diverse  and  balanced  diets  aimed  at  improving
and  maintaining  their  health  after  the  COVID-19
outbreak  (3,12–13).  Nicholas  et  al.  conducted  an
online  survey  among  254  Canadian  households  and
found  that  more  than  half  of  the  families  reported  a
healthier  diet,  while  42%  of  children  increased  their
intake  of  various  foods  since  the  onset  of  COVID-19
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(12).  It  is  important  to  note  that  although  enhancing
food intake to combat the virus during the COVID-19
pandemic  may  decrease  undernutrition  among
students,  it  could  also  potentially  increase  the  risk  of
overweight and obesity.

This  study  was  subject  to  several  limitations.  First,
the  quantity  of  food  intake  was  not  assessed.  Some
students  followed  the  suggested  frequency  of
consumption  but  ingested  smaller  portions  each  time,
leading to inadequate nutritional intake, which in turn
may  have  influenced  the  accuracy  of  the  study's
findings.  Second,  the  potential  varying  effects  of
different meat types were not considered separately; for
instance,  excessive  consumption  of  red  or  processed
meat  may  have  negative  health  implications.  Finally,
factors  associated  with  the  frequency  of  food
consumption  will  be  examined  more  thoroughly  in
future research.

In summary, the weekly consumption frequencies of
meat,  eggs,  milk,  legumes,  fruits,  and  vegetables  in
2021  were  higher  compared  to  those  in  2019.
However,  students  in  urban  areas  demonstrated  a
higher  frequency  of  consuming  meat,  eggs,  and  milk,
but  a  lower  frequency  of  legumes  and  vegetables
consumption  in  2021,  compared  to  their  rural
counterparts.  It  is  recommended  that  the  government
and  health  education  departments  gradually  increase
financial  investment  and  strengthen  nutrition
education, while fully considering regional differences,
economic  conditions,  and  pandemic  factors.  This
approach  aims  to  enhance  food  supply,  availability,
and accessibility in economically underdeveloped areas
of  China,  potentially  improving  the  nutritional  status
of  students.  Additionally,  schools  and  parents  should
work  collaboratively  to  guide  children  towards
adequate intake of protein-rich foods, fresh vegetables,
and fruits, thereby promoting their healthy growth. 
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