China CDC Weekly

Preplanned Studies

Beverage Consumption of Children and Adolescents
Aged 6-17 Years — China, 2016-2017

Xiaoli Xu'; Wei Piao'; Hongyun Fang'; Qiya Guo'; Lahong Ju'; Shuya Cai';
Shujuan Li'; Xue Cheng'; Liyun Zhao'; Dongmei Yu'*

Summary

What is already known on this topic?

Beverage consumption has become a problematic
dietary behavior in children and adolescents. Excessive
drinking of beverages, especially sugary beverages, can
increase the risk of chronic diseases such as obesity,
dental cavities, and diabetes.

What is added by this report?

This report revealed the beverage consumption rate was
higher in males, in urban areas, and adolescents aged
12-17 years. The top three beverages by consumption
rate were carbonated beverages (33.2%), milk-
containing beverages (25.0%), and non-100% fruit and
vegetable beverages (23.5%). Children and adolescents
in China consumed beverages at a primary frequency
rate of 1-3 times/week. Among children and
adolescents aged 6-17 years who consumed beverages,
the average amount was 193.8 g/d, and was higher in
males (210.6 g/d), those in urban areas (204.7 g/d),
and adolescents aged 1217 years (259.0 g/d).

What are the implications for public health
practice?

Children and adolescents are key periods of life to
develop healthy dietary behaviors for individuals. The
consumption of beverages by Chinese children and
adolescents has shown to increase year over year.
Parents, schools, and governments need to prioritize
promoting health consumption of beverasges.

In recent years, beverage consumption has become
more and more popular among children and teenagers
in China (7). For beverages available in the Chinese
market, more than half are sugary beverages (2).
According to previous studies, excessive consumption
of sugary beverages can increase the risk of chronic
diseases such as dental cavities and obesity among
children and adolescents (3). The Guideline: Sugars
Intake for Adults and Children issued by the World
Health Organization (WHO) in 2015 claimed that it
was important to reduce the intake of free sugars

Chinese Center for Disease Control and Prevention

throughout the life cycle (4). The Ending Childhood
Obesity report also released by the WHO in 2016
emphasized that comprehensive measures should be
applied to promote healthy food intake for children
and adolescents and to reduce the intake of sugary
beverages (5). This study analyzed the status and
features on beverage consumption of Chinese children
and adolescents aged 6-17 years and provided
scientific support to policymaking.

The data of this study were obtained from the China
Nutrition and Health Surveillance of Children and
Lactating Mothers in 2016-2017. This study was a
cross-sectional study, covering 31 provincial-level
administrative divisions (PLADs) including 275
surveillance points in China (6). The survey used
multistage stratified random sampling method for
nationally and provincially representativeness. Data
collection included four parts: interviews to collect
demographic information; dietary questionnaires to
assess food intake; physical examinations to observe the
indicators of growth; and laboratory tests for health
conditions. The information on the consumption of
beverages was obtained by Food Frequency
Questionnaire (FFQ), based on the consumption
frequency and consumption of nine types of beverages
in the past month. The 9 types of beverages in this
study include 100% fruit and vegetable juices, non-
100% fruit and vegetable beverages, carbonated
beverages, tea beverages, milk-containing beverages,
plant protein and cereal beverages, functional
beverages, coffee, and other sugary beverages. The
samples were grouped by age, sex, and regions. SAS
(version 9.4, SAS Institute Inc., Cary, NC, USA) was
used to process the quantitative analyses. The protocol
of this study was evaluated and approved by the ethical
committee China CDC (201614).

A total of 73,427 samples were involved for this
report, including 36,701 males (50%) and 36,726
females (50%); and 34,981 (47.6%) in urban areas and
38,446 (52.4%) in rural areas. All subjects were
divided into the 6-11 year-old group (44.1%) and
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12-17 year-old group (55.9%). The number of
children aged 6-11 years was 41,023, including 19,583
(47.7%) in urban areas and 21,440 (52.3%) in rural
areas. The number of adolescents aged 12—17 years was
32,404, including 15,398 (47.5%) in urban areas and
17,006 (52.5%) in rural areas.

Table 1 showed that the total beverage consumption
rate was 66.2% among children and adolescents aged
6-17 years from 2016 to 2017. The consumption rate
was 68.3% for males and 64.1% for females; 71.3% in
urban areas and 61.6% in rural areas; and 61.6% for
children aged 6-11 years and 72.0% for adolescents
aged 12-17 years. The top 3 beverages by
consumption rate were carbonated beverages (33.2%),
milk-containing beverages (25.0%), and non-100%
fruit and vegetable beverages (23.5%). For carbonated
beverages, tea beverages, and functional beverages, the
consumption rate for males was higher than that for
females; for the other six kinds of beverages, the
consumption rate for females was higher than that for
males.

In Table 2, the frequencies of beverage consumption
were divided into: >1 time/day, 4-6 times/week, 1—
3 times/week, and <1 time/week. The percentages
among children and adolescents aged 6-17 years were
23.3%, 16.0%, 44.4%, and 16.4%, respectively. The
top beverage consumption frequency was 1-3 times
per week. The percentage of >1 time/day and 4-6
times/week was at a higher rate in males than in
females and higher in urban areas and in adolescents
aged 12-17 years. The percentages of 1-3 times/week
and <1 times/week were at a higher rate in females

than in males and higher in rural areas and in children
aged 6-11 years. Children aged 6-11 years who
consumed functional beverages, coffee, and other
sugary beverages had a higher rate of consumption
behavior at frequency of <1 time/week, while other
groups were involved in a higher frequency of 1-3
times/week. The top 3 beverages presented by
frequency of >1 time/day were 100% fruit and
vegetable juice (13.3%), milk-containing beverages
(13.0%), and vegetable protein and cereal beverages
(10.2%).

Table 3 indicated that among the children and
adolescents aged 6-17 years who consumed beverages,
the average amount of consumption was 193.8 g/d,
which was higher in males (210.6 g/d), urban areas
(204.7 g/d), and adolescents aged 12-17 years
(259.0 g/d). The top 3 beverages for consumers were
tea beverages (100.9 g/d), carbonated beverages
(91.6 g/d), and 100% fruit and vegetable juice
(81.5 g/d). For children aged 6-11 years old, the top 3
beverages were milk beverages (67.4 g/d), 100% fruit
and vegetable juice (66.2 g/d), and tea beverages
(65.1 g/d). For the 12-17 year-old group, the top 3
beverages were tea beverages (128.7 g/d), carbonated
beverages (122.3 g/d), and 100% fruit and vegetable
juice (98.7 g/d).

DISCUSSION

Sugary beverages will often contain added sugar at
levels of 8%—10%, and some are even of 13% (7). The
sugar in the beverages can be quickly digested and

TABLE 1. Consumption rate of different types of beverages among children and teenagers aged 6-17 years — China,

2016-2017 (%).

6-11 years old

12-17 years old 6-17 years old

Beverage categories

Male Female Urban Rural Subtotal Male Female Urban Rural Subtotal Male Female Urban Rural Total

100% fruit and vegetable 159 439 218 58 134 12.6
juice ' ’ ’ ’ ’ )
Not 100% fruit and 218 216 269 169 217 256
vegetable beverages

Carbonate beverages 317 247 297 26.8 282 46.8
Tea beverages 16.9 145 184 133 157 33.2
Milk-containing 243 264 289 218 252 210
beverages

Vegetable proteinand 163 168 201 133 165 154
cereal beverages

Functional beverages 8.6 6.0 9.7 5.0 7.3 18.3
Coffee 1.8 1.9 2.3 1.4 1.9 10.0
Other sugary beverages 5.1 5.0 6.3 4.0 5.1 7.7
Total beverages 634 598 675 56.2 616 74.5

136 197 7.2 131 128 138 209 6.4 133
260 296 224 258 235 235 281 193 235
324 411 383 396 384 281 347 319 332
270 347 261 30.1 241 200 256 189 221
28.6 253 243 248 228 272 273 229 250
178 191 143 16.6 159 172 197 13.7 16.6

99 170 115 141 129 77 129 79 103
1.0 148 6.7 105 55 59 78 37 57

94 95 77 85 63 7.0 77 56 66
69.6 76.1 684 720 68.3 641 713 616 66.2
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TABLE 2. The distribution of beverage consumption frequency in consumers aged 6—17 years — China, 2016-2017 (%).

Beverage Drinking 6-11 years old 12-17 years old 6-17 years old
categories frequency  pMale Female Urban Rural Subtotal Male Female Urban Rural Subtotal Male Female Urban Rural Total
100% fruit  >1 time/day 114 119 118 11.2 117 155 152 164 128 153 132 133 137 120 133
and 46tmesiweek 36 31 35 28 34 46 32 38 42 39 41 32 36 35 36
vegetable
juice 1-3timesiweek 53.9 521 52.8 533 529 540 531 528 553 535 539 525 528 543 53.2
<1timelweek 314 329 319 326 320 259 285 270 27.7 272 288 310 299 302 29.9
Not100%  >1tme/day 57 54 60 49 55 99 88 96 91 94 77 74 76 714 74
f/r:ge"’t‘ggle 4-6tmesiveek 16 16 16 16 16 48 36 45 38 42 32 25 29 27 28
beverages 1-3timesiweek 527 512 519 520 520 596 587 587 597 591 560 54.8 551 559 554
<1time/week 40.0 418 406 414 409 257 290 272 275 273 331 356 344 343 343
Carbonate  >1 time/day 5.1 4.8 44 56 5.0 10.4 8.1 94 95 9.4 8.0 6.5 70 77 73
DOVErages , o timesweek 22 13 17 20 18 57 31 48 45 46 41 22 33 33 33
1-3timesiweek 53.0 511 51.0 534 522 622 586 60.1 614 60.8 580 549 557 57.7 56.7
<1timelweek 39.6 427 430 39.0 410 218 302 257 247 252 300 364 340 314 327
Tea >time/day 55 60 58 56 57 112 97 105 105 105 90 82 86 86 86
DOVerages , ¢ timesiweek 18 13 14 17 15 47 33 45 37 41 36 25 32 29 3.4
1-3 times/week 50.5 50.3 49.0 522 504 616 559 580 60.4 591 573 536 544 57.2 556
<1timelweek 422 425 437 405 423 224 311 270 255 263 304 357 337 314 327
Milk- >1time/day 121 114 107 130 118 154 140 142 150 146 134 126 121 139 13.0
Ezct;g‘é”ei 46tmesiweek 50 47 42 56 48 65 56 60 59 60 56 51 49 57 53
1-3 times/week 55.3 556 54.3 56.9 555 57.0 57.7 57.0 57.8 574 560 56.6 554 57.3 56.3
<1timelweek 27.6 283 308 245 280 212 227 228 214 221 250 257 27.5 230 254
Vegetable  >1time/day 82 91 80 95 87 118 124 127 113 121 97 106 100 104 10.2
g;?:'ln ad 4 Gtimesweek 33 30 34 31 31 50 40 43 46 45 40 34 36 38 37
beverages 1-3timesiweek 49.8 49.8 492 506 49.8 545 544 541 549 544 518 519 513 526 51.8
<1time/week 38.6 382 307 367 384 288 203 289 202 291 344 342 351 333 343
Functional  >1time/day 46 50 47 48 48 75 70 78 68 74 65 61 65 61 63
DOVErages , o timesiweek 14 10 09 14 11 31 14 25 26 25 24 12 18 22 20
1-3times/week 42.6 389 415 402 411 560 504 533 550 540 510 454 483 49.8 489
<1timelweek 517 551 528 536 531 334 412 365 355 361 402 472 434 420 428
Coffee >itime/day 85 50 74 57 67 96 97 98 95 97 94 89 94 87 9.1
46tmesiweek 21 11 18 13 16 58 56 60 50 57 51 48 53 43 49
1-3timesiweek 33.1 369 33.6 37.1 350 51.8 47.3 50.0 484 495 483 455 47.3 46.0 46.8
<1time/week 563 57.1 57.2 559 567 328 37.4 343 371 352 372 409 381 410 39.1
Other >1time/day 7.3 50 48 82 62 106 99 93 112 102 91 79 73 100 85
ts):s:gges 4-6timesiweek 22 16 15 26 19 43 30 36 37 36 34 25 26 32 29
1-3timesweek 43.4 444 404 488 439 560 529 525 563 543 502 495 47.0 534 49.8
<1time/week 47.1 489 533 404 480 290 342 346 288 319 373 402 431 334 388
Total  >1time/day 181 17.9 197 161 180 308 27.3 319 264 291 242 224 254 211 233
bOVerages , ¢ timesiweck 141 136 154 121 138 189 176 189 177 183 164 155 17.0 149 16.0
1-3times/week 47.9 47.9 459 501 479 393 419 382 429 405 437 450 423 465 444
<1time/week 200 207 190 218 203 110 132 111 130 120 157 171 153 175 164
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TABLE 3. Daily consumption of beverages of consumers aged 6-17 years — China, 2016—2017 (g/d).

Age . The number Male Female Urban Rural Total

groups Beverags catagories of consumer pean P;, Mean Ps, Mean Ps, Mean Ps;;, Mean Py

6-11 100% fruit and vegetable juice 5,512 67.1 296 65.3 28.6 66.7 28.6 64.4 28.6 66.2 28.6

years old Not 100% fruit and vegetable 8,897 58.5 28.6 541 286 56.4 28.6 56.3 28.6 56.3 28.6
beverages

Carbonate beverages 11,561 65.2 329 574 286 56.0 28.6 67.6 343 61.8 329

Tea beverages 6,444 67.0 329 62.8 329 59.6 28.6 72.0 357 65.1 329

Milk-containing beverages 10,323 68.4 357 66.5 35.7 62.3 296 736 411 674 357

Vegetable protein and cereal 6,786 57.8 286 58.2 286 56.5 28.6 60.1 314 58.0 286
beverages

Functional beverages 2,981 54.0 246 472 19.7 481 214 56.6 23.7 512 214

Coffee 757 33.3 9.9 27.9 9.2 32.0 9.9 28.4 8.2 30.6 9.9

Other sugary beverages 2,085 515 214 404 164 389 164 56.1 286 46.0 197

Total beverages 25,280 1383 714 1286 714 1405 714 1260 714 1336 714

12-17  100% fruit and vegetable juice 4,251 104.1 526 98.7 429 1035 429 958 429 101.3 429

years old Not 100% fruit and vegetable 8,362 109.7 65.7 89.0 429 99.8 57.1 98.7 571 99.3 571
beverages

Carbonate beverages 12,842 1309 714 1005 571 1146 714 1223 714 1185 714

Tea beverages 9,767 1394 714 1060 571 121.0 714 1287 714 1245 714

Milk-containing beverages 8,023 923 571 841 457 86.9 48.6 88.2 57.1 876 514

Vegetable protein and cereal 5,376 815 429 80.5 35.7 823 357 79.3 411 81.0 3538
beverages

Functional beverages 4,563 99.7 50.0 76.1 357 93.5 429 88.7 493 915 434

Coffee 3,411 644 286 58.3 28.6 63.1 286 57.5 28.6 61.2 286

Other sugary beverages 2,765 95.1 429 776 357 822 357 89.2 429 855 36.1

Total beverages 23,342 2879 1571 2279 1214 277.2 1495 240.7 1357 259.0 1429

6-17 100% fruit and vegetable juice 9,763 83.3 3838 79.8 329 82.0 357 79.9 343 815 357

years old Not 100% fruit and vegetable 17,259 83.2 429 711 357 76.5 357 78.1 357 772 357
beverages

Carbonate beverages 24,403 100.7 54.2 79.2 357 86.5 429 96.7 49.3 91.6 429

Tea beverages 16,211 1112 571 88.4 429 96.3 493 106.6 57.1 100.9 50.0

Milk-containing beverages 18,346 781 429 746 357 723 357 80.4 429 76.2 40.0

Vegetable protein and cereal 12,162 68.0 34.3 68.3 329 675 314 69.0 357 68.2 34.3
beverages

Functional beverages 7,544 82.7 359 63.6 29.1 744 329 773 357 756 357

Coffee 4,168 58.6 28.6 529 214 579 286 514 214 55.7 26.3

Other sugary beverages 4,850 75.1 329 62.5 28.6 624 286 76.1 357 68.5 28.6

48,622 210.6 107.1 1759 85.7 2047 1014 1823 886 193.8 98.6

Total beverages

absorbed and increases the risk of overweight and
obesity, dental cavities, and type 2 diabetes by
promoting fat storage. This study showed the data of
the consumption rate and characteristics of beverages
for children and adolescents in China. The results
revealed the consumption rate was relatively high,
especially in males, in urban areas, and in adolescents
aged 12-17 years. These results were basically

consistent with relevant domestic studies (8—9), which
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could be concerned by public health administrators.
Carbonated beverages were the beverage with the
highest consumption rate for children and adolescents.
Carbonated beverages were primarily soft beverages in
China and were the primary representative of sugary
beverages (10). The results of dietary surveys in many
countries showed that the high intake of added sugar
in children and adolescents was mainly due to the
intake (11-12),

of sugary beverages especially
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carbonated beverages (10). As for the choice of
beverage types, males prefer carbonated beverages, tea
beverages, and functional beverages, while females
prefer milk-containing beverages, vegetable protein and
cereal beverages, and 100% fruit and vegetable juice. A
possible explanation can be that males might prefer
beverages based on taste and feelings of being
refreshed, while females may be more focused on the
nutrition of beverages (13).

This study showed that children and adolescents
consumed beverages at a primary frequency rate of 1-
3 times/week. The top beverages in daily consumption
were 100% fruit and vegetable juices, milk-containing
beverages, and vegetable protein and cereal beverages.
Beverages can hardly function as essential foods for life,
and it is difficult to replace vegetables, fruits, milk, soy
products, and cereals in supplying demanded nutrition
for human beings (7).

The WHO comments that the intake of free sugar
should be controlled to a rate lower than 10% of the
total energy intake and that rates lower than 5% are
even more beneficial for health (5). The Dietary
Guidelines for Chinese Residents (2016) suggested that
the daily adding of sugar should not exceed 50 g,
preferably lower than 25 g (7). According to the
database of added sugar food ingredient at US
Department of Agriculture, on average, each 100 g of
sugary beverages contains about 9 g of added sugar
(14). By drinking an average of 193.8 g of sugary
beverages per day, the free sugar intake reaches 17.4 g,
which is close to the suggested value in the dietary
guidelines with added sugars from other foods
excluded. Although the current daily average
consumption of sugary beverages by children and
adolescents in China was lower than many other
countries (/5—16), more attention still should be paid
to the consumption among the target populations.

The Dietary Guidelines for Chinese Residents (2016)
suggested that children and adolescents should
minimize consumption of sugary beverages (7). In
2019, the Healthy Oral Action Plan (2019-2025)
issued by the National Health Commission emphasizes
the combination of healthy campus program to
support sugar control by joint work of regulating high-
sugar beverage sales at junior high schools and
elementary schools and management programs of sugar
beverages controlling supply at cafeterias. Further
involvement in education and managerial work of
sugary beverage consumption can play an important
role in administrating public health for children and
adolescents in China.

Chinese Center for Disease Control and Prevention

The research was subjected to some limitations.
First, the detailed sugar rate of beverages is difficult to
isolate due to a combination of factors. Second, the
samples did not cover the highest grades of children
and adolescents in elementary schools, junior high
schools, and senior high schools due to sampling
design in this research, which could influence the
randomness of the sampling to be not as ideal.
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