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Knowledge level and influencing factors of sugar-sweetened beverages among Chinese adults
aged 18-64 years in 2021 DING Caicui, QIU Yujie, YUAN Fan, FENG Jingwen, HAO Lixin, CHEN
Zheng, LIU Ailing (National Institute for Nutrition and Health, Chinese Center for Disease Control
and Prevention, Beijing 100050, China)

Abstract:

[Background] Excessive intake of sugar-sweetened beverages (SSBs) is harmful to health. In recent
decades, the consumption of SSBs by Chinese residents has increased rapidly, increasing the risk
of death and burden of disease.

[Objective] To analyze the knowledge level and influencing factors of SSBs for Chinese residents
aged 18-64 years in 2021.

[Methods] A multi-stage cluster random sampling approach was used to conduct a questionnaire
survey among residents aged 18-64 years in 302 survey sites across the country in 2021, and 98 567
valid questionnaires were obtained. Four questions are about SSBs among the questionnaire's 5
dimensions. Respondents who answered 3 or more questions correctly were considered to ha-
ve a basic understanding of SSBs. Frequency and weighted proportion were used for description.
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With individual as level 1 and resident council (village council) as level 2, a two-level logistic regression model was applied to examine the
influencing factors. A null model was used to determine whether the two-level logistic regression model was appropriate.

The knowledge awareness rate of SSBs was 57.0% among the Chinese residents aged 18-64 years in 2021. The knowledge point
with the lowest correct rate was "It is best to consume no more than 25 grams of added sugar per day" (22.6%), while the one with the
highest correct rate was "Excessive intake of SSBs can increase the risk of obesity and diabetes" (81.1%). The results of the null model
showed that SSBs knowledge level had a clustering effect at resident council (village council) level (t=25.00, P <0.0001), so a two-level
model fit better than a one-level model. The results of the two-level logistic model revealed that residents who were female (OR=1.14,
95%Cl: 1.11, 1.18) or working in medical and health (OR=1.36, 95%Cl: 1.27, 1.45) and education institutions (OR=1.16, 95%Cl: 1.07, 1.24)
had a higher knowledge level compared to males or residents of other occupations. The knowledge level was lower among residents in
central (OR=0.87, 95%Cl: 0.77, 0.97) and western (OR=0.85, 95%Cl: 0.75, 0.94) areas than in eastern areas. Those with chronic diseases
(OR=0.81, 95%Cl: 0.78, 0.84) and who did not know if they had a chronic disease (OR=0.75, 95%Cl: 0.72, 0.78) had a lower knowledge
level than those without chronic diseases. Compared with 18-24 years, the knowledge level was higher in ages 35-44 years (OR=1.07, 95%Cl:
1.02, 1.12) and lower in ages 55-64 years (OR=0.92, 95%Cl: 0.86, 0.97), and not different from the ages 25-34 years and 45-54 years. The

knowledge level increased with the level of education, the trend was statistically significant (P < 0.001).

Only about half of Chinese adults aged 18-64 years had a basic understanding of SSBs in 2021. The awareness rate of added
sugar intake was low in particular. The knowledge levels of male, central and western, or less educated populations were even lower.
Awareness of the negative health outcomes of SSBs was high among the population.

sugar-sweetened beverages; awareness rate; influencing factor; two-level model
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R (81.1%) . I Z FHHE, W /EREEINEHEX
MR A B EHTYE TR, E4%35mE, ZME
WEPRIMERIZANERFRES 255 TFS
(& 3),

+®2 2021 FHHE 18~64 ¥ ERSFEREHEXHIR
FNBRIER
Table 2 Knowledge awareness level of sugar-sweetened
beverages among Chinese adults aged 18-64 years in 2021

T =(Variable) TE X K MEAE( Definition and assignment)

BYRIREHEX AR
(Knowledge level of
sugar-sweetened

0=FE%&(No), 1=E % (Yes)

beverages)

1%51(Gender) 0= (Male), 1= 1% (Female)

WS/ % (Age/years)  0=18~24, 1=25~34, 2=35~44, 3=45~54, 4=55~64

% (Residence) 0=3 i (Urban), 1=K+ (Rural)

X (Region) 0=7<ZB(Eastern), 1=FEf(Central), 2=F5ZB(Western)

XAKFZE (Education)  0=/)NE LU (Primary school or below), 1=#]4(Middle
school), 2= /& /H 1% (High school/specialized

secondary school/technical school), 3= K% /ER A (Junior
college/vocational university), 4=7Z<%}(Bachelor), 5=Fl 1

BSR4 B2 LU L (Master degree or above)

0=—f%ER I (Others), 1=EEJ7 24 (Medical and health
institutions), 2=Bda. & 1X(Food and restaurant
industries), 3=3{ (Education institutions)

BRI (Occupation)

L1845 185 (Chronic

; 0=k (No), 1= (Yes), 2=F%01& (Unclear)
diseases)

2 &R
2.1 EFEIREMEXREIRKTE RS
2021 FHKE 18~64 T EREEREAEXHIRA
BRZE ) 57.0%, L= T BM(P<0.001), i ET K
#4(P<0.001), < &B = F 1 &B F0 78 2B ( Prmpys < 0.05)
FEENRERESTREMRNAMEE Pamys <
0.05) (R 2), MIBREFEEUHIE MNMFE(E, FEXHIZE
AaEmAm, BEIERITFERE N (Pey <0.001), MFH
EFRPENHAEEXITENE RMBEXRS T HMMER
AV B R (Psgppss < 0.05) o
2.2 SFEIREEXRAINES B EREE
SERER AR 4 EEE B, FREREMN

s EFN ekt INAEERL (Awareness
. - A% (Proportion)/ Eb(Weighted
(Characteristic) s le) o tion)/% rate)
ample roportion
2 S ® (95%C1)/%
4£51(Gender) <0.001
56.2
% (Male) 48709 49.4 50.8
(55.1~57.2)
57.8
Z(Female) 49858 50.6 49.2
(56.7~58.9)
% (Residence)’ <0.001
60.3
3 (Urban) 40783 41.9 55.2
(59.4~61.3)
52.9
: 51.8~54.0
KA (Rural) 56441 58.1 44.8 ( )
FEih/% (Age/years) <0.001"
60.2
18~24 . o
17596 17.9 18.3 (58.6~617)
25~34 >9:4
21259 216 211 (57.7~61.1)
35~44 >5:0
27487 27.9 259 (57.5~60.5)
53.6
45~54 20798 21.1 19.7
(51.7~55.3)
50.8
55~64 11427 11.6 15.0
(49.0~52.7)
SR <0.007"
(Education) ’
INERLUTR
. 46.1
(Primary school or 17552 17.8 14.1
Sl (44.5~47.7)
I (Middle 52.1
35444 36.0 32.0
school) (51.0~53.4)
B/ T/
(High
school/specialized 59.0
19407 19.7 20.7
secondary (57.7~60.2)
school/technical
school)
AE/BRK (Junior 621
college/vocational 14511 14.7 17.5 )
. . (60.6~63.5)
university)
9 67.9
Zs#:H(Bachelor) 11039 11.2 14.8
(66.6~69.6)
[y 4> W —
(Master degree or 614 0.6 0.9 )
e (67.5~78.2)
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#R2
LR
s [EFIN Rt AR ( Aware;';ss
- L AO%% (Proportion)/ th(Weighted 3
(Characteristic) s le) - tion)/% rate)
ample roportion
5 2L ® (95%CN)/%
X (Region) <0.001
60.4
7REB(Eastern) 36631 37.2 43.8
(59.4~61.3)t
53.9
i (Central) 27248 27.6 28.4
(52.4~55.3)
54.8
7|
PER(Western) 34688 35.2 27.8 (53.1~56.4)
BIBMERR <0.001
(Chronic diseases) :
60.3
%‘E: z
KEBIBMEMH(No) 56276 57.1 56.8 (59.3~61.3) +
52.7
Ei8M
1€ 14E5%(Yes) 16844 17.1 183 (51.3~54.1)
52.6
REE
AHIE(Unclear) 25447 25.8 25.0 (51.2~54.0)
BRMl(Occupation) <0.001
55.5
—fAgER Ik (Oth . :
ARERAV (Others) 82320 83.5 80.7 (54.7~56.3)
Ef7 B4 (Medical e
and health 5983 6.1 7.4 )
T (66.4~71.0)
institutions)
B &1X(Food w4
and restaurant 6075 6.2 6.8 )
) ) (52.3~57.0)
industries)
HEMEX 673
(Education 4189 4.2 5.0 :
N (64.6~69.9)
institutions)
. 57.0
&it(Total) 98567 100.0 100.0
(56.2~57.7)
[E1* WS oEERK 1343 ABEFRIGERAERRDHS),;

#: 18150, P<0.001; t: WM ELEL, P<0.05,
[Note] *: 1343 participants missing in residence classification (the variable
is not available in Xinjiang Production and Construction Corps survey
points); #: Trend test, P<0.001; t: Pair-wise comparison, P<0.05.

23 BEREBEIREHEXIIRKFENZMER
SRAPSERET, BTEEHEXAIREE(R)
SIKF EFEREM(1=25.00, P<0.0001), & &3
1T% K logistic [B]Y3, BR/KFIEE! [Akaike's {5 B2 E
M( Akaike information criterion, AIC)=119974] tb B 7K
FIE B (AIC=133660) A S MR E £, % 7KF logistic
E)3LE R B R, 4 (0R=1.14, 95%CI: 1.11~1.18). M
EEJ5T B4 (0R=1.36, 95%Cl: 1.27~1.45) FIH B HH=X
T YE(OR=1.16, 95%Cl: 1.07~1.24) FYIAEIT R S HEIX
EIMEXFIRKESTFEE. —RRUNER,; B
(OR=0.87, 95%Cl: 0.77~0.97) #1 75 ZF ( OR=0.85, 95%Cl:
0.75~0.94)#1 X . & 12 1% f% (OR=0.81, 95%CI: 0.78~
0.84) MR K118 £ 18 14 /% 15 7L (OR=0.75, 95%CI: 0.72~
0.78) B RAVANRKFERF REHX. REEMEFER.

Bl 18~24 ZEHEANBER, 35~44 $4H(OR=1.07,95%Cl:
1.02~1.12) FIRKFIRS, 55~64 % £H( OR=0.92, 95%CI:
0.86~0.97) 51, 25~34 S 40, 45~54 S A S B EAE
SEHAITEERENX; HIRKEFEXUEEASMAS,
BBREHRITFEN(P<0.001) (K 4),

&3 2021 FHE 18~64 FEREREINEHEXFIRZER
kS
Table 3 Correct rate of sugar-sweetened beverages knowledge
by topics among Chinese adults aged 18-64 years in 2021

3 (Urban) R (Rural)
&it

ota) B & A B & &t
/% (Male)(Female) (Total) (Male)(Female)(Total)
1% 1% 1% 1% /% 1%

B (Topic)

1IN T MER B E TR
/DIZ(Food or drinks with
added sugar should be eaten
sparingly)

2B RIZHA BRI A

25 g(It is best to consume no

789 797 826 811 747 775

226 249 2307 240 223 1997
more than 25 grams of added

sugar per day)

3.053 ZRYERRIREL, AIIEAN
RBISHY & 4 XL BO (Excessive

intake of sugar-sweetened 69.0
beverages can increase the risk

of dental caries)

49858 SEYSIRRKL, PTIRIN
BERE. FERRBAHI R E X G
(Excessive intake of sugar- a -
81.1 82.8 843 835 77.1 79.1
sweetened beverages can

increase the risk of obesity and

diabetes)

[3E]**: MRS, P<0.001; #: 3% LHER, P<0.0010

[Note] **: Comparison of male and female, P<0.001; #: Comparison of ur-
ban and rural residents, P<0.001.

R4 2021 F£HE 18~64 F EREWIXEMEXAIRZ KT
logistic [E]JFEE
Table 4 Multilevel logistic regression model of knowledge related
to sugar-sweetened beverages among Chinese residents aged 18-
64 years in 2021

YN BRIZANNNE
LEES I RIFAEBE2S5 g
TE (Knowledge level (Awareness of "It is best to

(Variable) of sugar-sweetened consume no more than 25

beverages) grams of added sugar per day")
OR 95%Cl P OR 95%Cl P
B (Intercept) = = 0.280 = = <0.001
51(Gender)
%(Male) 1.00 - — 1.00 - -
X (Female) 114 1.11~1.18 <0.001 0.87  0.84~0.90  <0.001
I % (Residence)
T (Urban) 1.00 — — 1.00 — —
AT (Rural) 0.95 0.86~1.04 0.342 0.94  0.84~1.05  0.283
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FEP
EREIRR BXRIZHINE
LEES I RFAEBIE25 g

TE (Knowledge level (Awareness of "It is best to

(Variable) of sugar-sweetened consume no more than 25

beverages) grams of added sugar per day")
OR 95%Cl P OR 95%Cl P
AEA
A
/S (nge/ <0.001"
years)
18~24 1.00 o . 1.00 e S
25~34 1.05 1.00~1.09 0.055 0.86 0.82~0.91 <0.001
35~44 1.07 1.02~1.12 0.003 0.83 0.78~0.87 <0.001
45~54 0.96 0.91~1.01 0.145 0.78 0.73~0.82 <0.001
55~64 0.92 0.86~0.97 0.007 0.74 0.68~0.79 <0.001
X AY 2 E (Education) <0.001" <0.001"
INERTR
(Primary school 1.00 — — 1.00 e e
or below)
I
1.21 1.15~1.26 <0.001 1.10 1.04~1.16 <0.001
(Middle school) < <
S/ T/
(High school/
specialized 1.57 1.48~1.65 <0.001 1.17 1.10~1.25 <0.001

secondary school/
technical school)

A% /BAA (Junior

college/ 1.76 1.65~1.86 <0.001 1.21
vocational university)

1.12~1.30 <0.001

Z#}(Bachelor) 2.14 1.99~2.29 <0.001 123 1.13~1.34 <0.001
[y 54> W
(Master degree or 2.68 2.14~3.23 <0.001 1.33 1.05~1.60 <0.001
above)
#h[X (Region)
7R ZB(Eastern) 1.00 — — 1.00 — -
FREf(Central) 0.87 0.77~0.97 0.021  0.93 0.80~1.05 0.277
FEEB(Western) 0.85 0.75~0.94 0.004 1.11 097~1.25 0.118
BIBMERROR
(Chronic diseases)
KRBIBIMEE(No) 1.00 — — 1.00 - -
BB (Yes) 0.81 0.78~0.84 <0.001  0.90 0.85~0.94 <0.001
THIE(Unclear) 0.75 0.72~0.78 <0.001  0.96 0.91~1.00 0.064

Bk (Occupation)
—ARER AL (Others) 1.00 — - 1.00 — —
BT RE
(Medical and health  1.36 1.27~1.45 <0.001 1.18
institutions)

Bm. &R
(Food and 0.98 0.92~1.04 0.462 1.15

restaurant industries)

BEEX

(Education

1.09~1.27 <0.001

1.07~1.23 <0.001

1.16 1.07~1.24 <0.001 1.07 0.98~1.16 0.105

institutions)

[F 14 #EBEEE, P<0.001,
[Notel#: Trend test, P<0.001.

SHIEHMEE 4 B WA RS 5 #H 1794, &
MIEREZ“BRIZAINERIGTF BT 25 g” N MEA
R, 2% (0R=0.87, 95%Cl: 0.84~0.90) F1 5 FEHS 1L

MESBEHOFLETNATEEERGES P<
0.001) (5K 4), [EMEIZHER 3 BE S5 SR INEEX
RS AWK TR REBEA—E, SRR Ho

53R, 2SRRI E=FEE 2L KE
B, HPT XX BAHE SER, BERF LABES
BAE"", 2000—2021 EFHEIAEFEM 1490 F t £
KE 18334 75 t, HHPEREIRKL & 95% LA LM 7%
e, 21 R LCRH SIS KREARE 2 Mo

RIBFMEITIER, REEEEERANIIR. EIE
EREM b, A I REshiBSUEREIRME", REEL
NITH. KARREEBRELECENAENEARRE
BERIRARERE, ¥ EMRRDE SEREEX IR
3EHE &L E(3/8, 75%) fE A F E M BRAKIE, LI
18~64 5 E R EEINRIE X MR A BN 57.0%, =
FRAEERFAEFEZNFTEEREREFHEX
FIRAUAIBRERIKFE(14.7%) ", SEIRAD X B HE
TR AN R R E F B 2R 43560 ( 55.8%~69.7%) %, T
H AT A3 X LUIE B 50%3 B /E B KIEE
ESHEIRIENIR K TR 51.8%(4 10 EH;, EMEE
5EM )P AT RBENEXHE “ERZ
AIERTABY LR ERERE, AREDZ—;
[EHER & R E X & FE TORHE AN AE B 70 1 bR 5 XL PG
BIINIR(GEBIT 80%) , i T X4 S ¥EINKL AT 52 HB & AYIA
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