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Abstract:

[Background] Occupational populations have a relatively high frequency of eating out, yet few
studies have explored its association with overweight and obesity.

[Objective] This study examines the association between eating out and overweight/obesity
among occupational populations in Songjiang District of Shanghai.

[Methods] A total of 1904 workers in Songjiang District of Shanghai were investigated with self-
designed questionnaire and Food Frequency Questionnaire (FFQ) on table devices to collect
their general information and dietary habits. Logistic regression models were used to analyze
the association between eating out and obesity. Multiple linear regression models were adopted
to explore the associations of eating out with energy consumption, intake of nutrients, and the
total score and component score of the Chinese Healthy Eating Index (CHEI). The participants
were divided into four groups according to their frequency of eating out per month: non-eating
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out group, low-frequency eating out group (1-5 times), moderate-frequency eating out group (6-15 times), and high-frequency eating out
group (> 16 times).

[Results] Among the 1904 participants, there were 952 (50.0%), 735 (38.6%), 97 (5.1%), and 120 (6.3%) participants in the non-eating
out group, low-frequency eating out group, moderate-frequency eating out group, and high-frequency eating out group, respectively. The
numbers and prevalence rates of participants being overweight, obesity, and central obesity were 753 (39.55%), 263 (13.81%), and 300(15.76%),
respectively. After adjusting for the variables of personal information and energy consumption, the high-frequency eating out group had
significantly higher risks of obesity (OR=2.08, 95% C/: 1.12-3.87) and central obesity (OR=2.18, 95% CI: 1.31-3.63) than the non-eating out
group did. With increasing frequency of eating out, energy, added sugars, and alcohol intake, and the energy-adjusted protein intake and
protein-to-energy ratio, and intake of saturated fatty acid (SFA) increased significantly, while the energy-adjusted carbohydrate-to-energy
as well as the intakes of total grains and cooking oils decreased significantly.

[Conclusion] The selected occupational populations in Songjiang District of Shanghai have a relatively high frequency of eating out.
Those have a high frequency of eating out show increased risks of obesity and central obesity, which might be attributed to energy over-

consumption and the excessive intakes of protein and SFA.

Keywords: eating out; obesity; central obesity; energy; nutrient; food group
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Table 1 Multiple logistic regression analysis on demographics and eating out frequency of occupational populations

A SRS FEA (n=735) FRERERTEINR B (n=97) BTSN EA (n=120)
HE (FIRREL /%) Low-frequency eating Moderate-frequency eating High-frequency eating
Item Sample size out group out group out group
(Proportion/%)  OR (95%Cl) P OR (95%CI) P OR (95%CI) P

51 (Gender)

2 (Male) 936 (49.16) 1.00 1.00 1.00

% (Female) 968 (50.84) 1.30 (0.94, 1.79)  0.115 0.56 (0.27, 1.19) 0.133 0.98 (0.50, 1.94)  0.963
FHe/ % (Age/years)

<35 192 (10.08) 1.00 1.00 1.00

35~ 418 (21.95) 0.36 (0.21, 0.61)  <0.001 0.48 (0.20, 1.15) 0.101 0.24 (0.11, 0.53)  <0.001

45~ 939 (49.32) 0.26 (0.15, 0.45)  <0.001 0.10 (0.04, 0.27) <0.001 0.05 (0.02, 0.13)  <0.001

55~ 355 (18.64) 0.14 (0.08, 0.25)  <0.001 0.05 (0.02, 0.17)  <0.001 0.02 (0.01, 0.07)  <0.001
X AFZE (Education)

INERZLLTF (Primary school and below) 331 (17.38) 1.00 1.00 1.00

#% (Middle school) 865 (45.43) 1.50 (1.09, 2.06)  0.013 2.83 (0.96, 8.36) 0.060 0.93 (0.43, 1.98)  0.841

ﬁ:&ﬁiﬁéﬁiondary/higher R 380 (19.96) 3.15 (2.18, 4.56)  <0.001 5.18 (1.67, 16.09)  0.005 2.43 (1.07, 5.50)  0.033

ZF} (%) KLl (Bachelor and above) 328 (17.23) 4.69 (2.93, 7.50)  <0.001 7.62 (2.26, 25.67)  0.001 2.48 (0.95, 6.47)  0.064
YEIRARR (Marital status)

1£9& (Married) 1782 (93.59) 1.00 1.00 1.00

RS / B1% / 1218 (Single/divorced/widowed) 122 (6.41) 1.02 (0.64, 1.63)  0.945 0.90 (0.34, 2.37) 0.834 1.19 (0.50, 2.81)  0.695

REMNGEBMNKFE/ GT-&7)

Family annual income per capita/ (CNY-year™)

<10000 576 (30.25) 1.00 1.00 1.00
10000~ 468 (24.58) 1.49 (1.12, 1.99) 0.007 1.31 (0.67, 2.56) 0.434 0.79 (0.40, 1.56) 0.154
25000~ 860 (45.17) 1.58 (1.22, 2.04)  <0.001 1.35 (0.77, 2.38) 0.297 1.46 (0.87, 2.47) 0.499

%58 (Alcohol consumption)

% (No) 1643 (86.29) 1.00 1.00 1.00
2 (Yes) 261 (13.71) 1.81 (1.29, 2.54) 0.001 2.19 (1.13, 4.25) 0.020 3.25 (1.71, 6.16)  <0.001

X% (Tea consumption)

7 (No) 1038 (54.52) 1.00 1.00 1.00

£ (Yes) 866 (45.48) 1.54 (1.20, 1.97)  0.001 1.26 (0.74, 2.16) 0.398 1.87 (1.10, 3.19)  0.021
4R (Smoking)

Z (No) 1304 (68.49) 1.00 1.00 1.00

2 (Yes) 600 (31.51) 1.16 (0.84, 1.61)  0.367 1.83 (0.93, 3.59) 0.078 1.63 (0.83, 3.18)  0.154
{£175EENKTE (Physical activity level)

1E (Low) 278 (14.60) 1.00 1.00 1.00

1 (Moderate) 761 (39.97) 0.78 (0.55, 1.10) 0.160 0.72 (039, 1.35) 0.310 0.55 (0.31, 0.98)  0.044

= (High) 865 (45.43) 0.59 (0.41, 0.85)  0.004 0.50 (0.24, 1.01) 0.053 0.24 (0.12, 0.49)  <0.001
BMI/ (kg-m?)

E& (Normal) 844 (44.33) 1.00 1.00 1.00

#BE (Overweight) 753 (39.55) 1.01 (0.79, 1.28)  0.953 0.89 (0.52, 1.52) 0.673 1.57 (0.93, 2.65)  0.092

BERE (Obesity) 263 (13.81) 1.04 (0.74, 1.45)  0.839 1.00 (0.47, 2.12) 0.996 2.00 (1.02, 3.95)  0.045
FE[E /cm (Waistline/cm)

JEFRCVERERE (Noncentral obesity) 1604 (84.24) 1.00 1.00 1.00

FROMEBERY (Central obesity) 300 (15.76) 0.86 (0.64, 1.17) 0.349 0.98 (0.50, 1.93) 0.950 1.98 (1.12,3.50)  0.019

CE] 7358 R07KF : 1] (<600 min- ), A (600~<3 000 min- & *) F17& (>3000min- /A ™) ; BMI : (AEH, FEiTIR (44, 2.31%) HHEXEIRTE
RPKER. DER FiR. XUEE. IBERT. REAFWNKE, IOBE. IRFE RIE EI77E0KFHM M BHEZNEZARD
TELIMIEMBEEE ; DTEERIAZNER G M LISMIEMB TS,

[Note] Physical activity level: low (<600 min-week), moderate (600-<3 000 min-week™), and high ( > 3 000 min-week™); BMI: Body mass index, the data
of underweight participants (44, 2.31%) are not shown in the table. When analyzing gender, age, education, marital status, family annual income
per capita, alcohol consumption, tea consumption, smoking, physical activity level, and BMI, the adjusted variables are the independent variables
except those for analysis; when analyzing waistline, the adjusted variables are the independent variables except BMI.
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Table 2 Multiple logistic regression analysis on the relationship between eating out frequency and overweight/obesity of occupational populations

1A 1 (Model 1)

1A 2 (Model 2)

748 (Group) OR (95% CI) P OR (95%Cl) P

FBE (Overweight)

JEESM R E LR (Non-eating out group) 1.00 1.00

TRSARIEINFLELR (Low-frequency eating out group) 1.02 (0.81, 1.30) 0.865 1.02 (0.80, 1.29) 0.901

HIRRITIMNAELH (Moderate-frequency eating out group) 0.89 (0.54, 1.46) 0.649 0.89 (0.54, 1.46) 0.644

SR INFAE LR (High-frequency eating out group) 1.50 (0.93, 2.41) 0.098 1.48 (0.92, 2.39) 0.105
RER% (Obesity)

JE7E 9P E 4R (Non-eating out group) 1.00 1.00

RIRRIEIPFEAR (Low-frequency eating out group) 0.99 (0.71, 1.39) 0.966 0.99 (0.71, 1.39) 0.956

HERRIT NI ELH (Moderate-frequency eating out group) 0.99 (0.49, 2.00) 0.975 0.99 (0.49, 2.00) 0.978

SAMEEINFAE LR (High-frequency eating out group) 2.10 (1.13, 3.89) 0.019 2.08 (1.12, 3.87) 0.021
ROEIAERE (Central obesity)

JEFESP LB (Non-eating out group) 1.00 1.00

RSRRIEIPLE AR (Low-frequency eating out group) 0.82 (0.61, 1.11) 0.204 0.83 (0.61, 1.12) 0.223

FSRERIEINLE A (Moderate-frequency eating out group) 1.02 (0.55, 1.89) 0.945 1.02 (0.55, 1.88) 0.953

SINEITIMA B (High-frequency eating out group) 2.15 (1.30, 3.57) 0.003 2.18 (1.31, 3.63) 0.003

CE] S8 1 REMRI Sl XHIRE. BIRRKOR. RKEAIGFEWNKE, IRE IR REFRASERNKT ; K22 | (EARE 1 AR ERIET
BEEEEN.
[Note] Model 1: The adjusted variables are gender, age, education, marital status, family annual income per capita, alcohol consumption, tea
consumption, smoking, and physical activity level; Model 2: Energy intake is adjusted on the basis of Model 1.

R3 FEAEINAEIARIR ABFEREEEMEFTRIBANERMEELLELIR (xts)
Table 3 Comparisons of energy and nutrient intakes and nutrient-to-energy ratios among occupational populations of different eating
out frequency groups (xts)

J— . {EARRTE IR AL RIREIE I LB R BRI ELA
feE /B ER EEIEEA ; o - o ¢ P
. X Low-frequency eating Moderate-frequency High-frequency eating b (95%CI)
Energy/nutrients Non-eating out group . Ptrend
out group eating out group out group
852 /k) (Energy/k)) 5885.98+1766.85 6226.79£1772.29 6168.31£1745.92 6491.17£1690.00 122.52 (17.83, 227.17)  0.022
Frok1b &%) /g (Carbohydrate/g) 158.64455.38 165.72456.28 168.37465.06 173.33451.79 -1.94 (-3.91, 0.04) 0.054
AERf /g (Fat/g) 65.98+26.40 68.75+25.21 65.99122.68 71.834+25.27 0.33 (-0.57, 1.23) 0.471
ZE A /g (Protein/g) 51.47+18.40 59.19+19.71 58.81+19.54 60.27+19.64 1.20 (0.54, 1.86) <0.001
BEB 4T 4 /g (Fiber/g) 8.84+3.86 9.76%3.74 9.23+3.96 9.67+3.50 0.05 (-0.12, 0.21) 0.598
MFBSAAEL /g (Saturated fatty acid/g) 16.17+6.61 17.51%6.75 16.84+5.73 18.49+7.08 0.29 (0.06, 0.51) 0.012
RiBFBSAAES /g (Unsaturated fatty acid/g) 42.01+18.37 42.46+17.04 40.64+15.71 44.42+16.83 -0.18 (-0.88, 0.51) 0.606
=KREFRMEELL /%
Energy ratios from three nutrients/%
TRkt &4 (Carbohydrate) 45.42+9.04 44.6618.46 45.45+9.77 44.98+8.23 -0.58 (-1.10, -0.06) 0.029
BERA (Fat) 41.90+9.37 41.49+8.69 40.46%9.23 41.36%8.10 0.24 (-0.29, 0.77) 0.371
ZE A& (Protein) 14.67+3.09 15.94+2.91 16.05+3.56 15.62+3.12 0.34 (0.16, 0.53) <0.001

[F] * :RAZcAMRARE L R REE I ERRARENER S RERIE T Fid. XUEE. BT KEAISEWNKE. TUB. IRE.
RIA AITEKFERIBANE, # | WEEENOTRRIEDEEBR/NE,
[Note] *: Multiple linear regression models are adopted to explore the differences in energy/nutrient intakes among different eating out groups. The
adjusted variables are gender, age, education, marital status, family annual income per capita, alcohol consumption, tea consumption, smoking,
physical activity level, and energy intake. #: The adjusted variables do not include energy intake.

x4 FETFEIMABRITRIR W ABEI CHEl B REBEIEIRS S (xts)

Table 4 CHEI total and component scores of occupational populations of different eating out frequency groups (xs)

_ . RSN B A SRERIESNR R A BRI EA
CHEI R EL G fohaa  OLCONREA - RIRRENIEA SRR e Pas
; Low-frequency eating Moderate-frequency eating  High-frequency eating b (95% CI)
CHEI total and components Non-eating out group Pirend
out group out group out group
CHEI 63.77+11.65 67.92+11.57 66.01+10.34 66.14+10.79 0.35 (-0.30, 1.00) 0.288
A" (Total grains) 4.92+0.34 4.87+0.45 4.84+0.43 4.77+0.65 -0.05 (-0.07, -0.02)  <0.001
N AT *

éﬁ%&?:#?ﬁ . 1.77£1.75 1.85+1.65 1.95+1.76 2.09+1.75 0.07 (-0.04, 0.17) 0.203
Whole grains and mixed beans

" (Tubers) 3.32+1.89 3.22+1.86 2.96+1.93 3.08+1.85 -0.09 (-0.20, 0.02) 0.106

%" (Total vegetables) 3.55+1.43 3.83%1.31 3.28+1.49 3.38+1.46 0.01 (-0.07, 0.09) 0.830

REEES " (Dark vegetables) 3.21+1.88 3.11+1.85 2.93+1.94 2.91+1.82 -0.04 (-0.15, 0.07) 0.511

KB " (Fruits) 6.14+3.47 6.55%3.25 6.16+3.44 6.70£3.37 0.07 (-0.13, 0.26) 0.498
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&3R4
CHEI T EL4SHT SN E A LTEE%%E%EJE%%H FRSRERTEIMN B A _ %&E%E%E}C’éé_ﬁ o P
CHEI total and components Non-eating out group ow-frequency eating Moderate-frequency eating High-frequency eating b (95%Cl) Povs

out group out group out group

3" (Dairy) 2.37+2.32 3.19+2.17 2.7242.26 3.10+2.21 0.11 (-0.02, 0.23) 0.090
AERE|S " (Soybeans) 2.15+1.56 2.55+1.57 2.37£1.51 2.45%1.53 0.06 (-0.04, 0.15) 0.231
GRS " (Fish and seafood) 3.96%1.50 4.27+1.26 4.35+1.14 4.12+1.46 0.04 (-0.04, 0.12) 0.338
&3 (Poultry) 4.08+1.59 4.31+1.43 4.08+1.55 4.28+1.48 0.06 (-0.03, 0.15) 0.209
=" (Eggs) 4.01+1.36 4.12+1.28 4.18+1.19 4.00+1.27 0.03 (-0.05, 0.11) 0.420
IREBFHF " (Seeds and nuts) 2.82+2.24 3.19+2.12 3.15+2.13 2.8612.14 0.03 (-0.10, 0.16) 0.623
417" (Red meat) 1.1741.52 0.91+1.43 0.97+1.40 0.95+1.51 -0.07 (-0.16, 0.01) 0.099
A EH" (Cooking oils) 5.32+4.03 6.50£3.78 6.96%3.50 6.29%3.72 0.28 (0.05, 0.51) 0.019
" (Sodium) 5.43+2.77 6.13+2.58 6.26+2.45 6.29+2.58 0.12 (-0.04, 0.28) 0.138
Zin#E" (Added Sugars) 4.98+0.18 4.98+0.25 4.89+0.41 4.92+0.54 -0.02 (-0.04, 0.00) 0.012
E4S (Alcohol) 4.57+1.37 4.36+1.66 3.97+2.03 3.95+2.01 -0.24 (-0.33, -0.16)  <0.001

[F] cHEl - RERBRIXBIES, RoUBARBABEEREWS ;» (BAE (B4184k) BB, BOHS ;# [ EBAE (B4184Kk) BUE, BHES.
& I RAZITAMEIRB LR A BTN BMERARNES A AR MER. Fi SXUERE. BIRRR. REAGFUNKTE IRB. IER.
TRIRFNARFD7ERNKTE (T CHE 2R FIBIERE D RNIG BRI TRERENEN £, ARNEIREPRRIEES),

[Note] CHEI: Chinese Healthy Eating Index, and a higher CHEI total score represents better dietary quality. *: One higher score indicates eating more (per
4184 KkJ) ; #: One higher score indicates eating less (per 4184 kJ). &: Multiple linear regression models are adopted to compare the CHEI total and
component scores of participants among different eating out groups. The adjusted variables are gender, age, education, marital status, family
annual income per capita, alcohol consumption, tea consumption, smoking, and physical activity level (energy intake is not adjusted because the

CHEI total and components are developed on the basis of energy adjustment).

3 g

AR A M NEE IR E AR ABE R B
BEFN OB BERERY XIFLBE S 1200 5 thSh, FETESNRE
SMEAIIEIN, R REEE. ZEHRK. 1BFPSEHER.
AINEFERIBAEMNEERMEELLAEIEM, Bk
MBRHBEAERBUKCEYIRIEEELLER 2 TR,

TEHNREEBRIEXNARPEER —HE X,
BRIEEE=MENX MY : OEIMES BYIHIFK
BRI EER AR, ME5AERTX ; QEIIME
S5MENMSEX, SEYIRIFIESRTX ;
PLEE LRFMENEN, SEYRENAE S
Ko DARFERANERE_MEN, AEHARTR
FENTERER, BERAEF SR I NIFRY
BFEIIME, MMREFEIH S ENSE
NARBFEHIRE,

B RFEEMR I SMETINABEHANHARTA
B R A REREAN POV AR BEBI PRI G M. Anderson
ZU R, F43MZEZEERRNRRERRD, 3
BRAREINE 172, 2~7<3. >3 XA R REBREX
o3 EERBAREME<1RERL1.27. 1.60.
1.81 1%, Ko ZF S KI, 4841 ZHEEHBI AR
(N 17~83%) A, BREILEME> 2 REE
PHAARLEBEHOX M EEXREIMBEME 2 XE
#91.25 %, AARMXMER—, RNEHLEESN
TEIMENRERS, i, KRB ERIEIIHRE
KA E TR SR TR G N bE1R, FEXWIZE.

KEAFWNKFE MG, IE IRREEI
PRERMREMN, XEERD S —5 v,

AR T RNEEINABIARATERE. RE
BT R, ettt BEERREN SN Z LN RYIR
NIRFZMEE EHNXF, HERREEIMESE
FEIX R BRIRN, SMREINEHEERNGS
B2, RAEHERETREIEARATHELIZ S
EEE TR, XMEEIRAIRSEMRYRAED
ZEX, UARSMENERENE X (FHRE
Rep, HIMBEMERES, FINETERRS IR,
BAEHR), TREEENTMZE, FHRLI
I EXBHNFIMA e E B S EA RMIEMAE
FREREIE ZBNE Ko

RN, MBAAS RS EZEI L
BRRFENEIERR, AMAERFTEX—IA
A ESNMEMERES, RAHNERITOES, Bl
BAEWIR, MSMRIBRNLEREXEK, HIL RS
KNREA TR EAE FFRABEIEZFRATIIRITE
SA BN RAAM MR RNFRERMG, AtEFES
BYR SR E—F IR M B SIR STHE BRI X Ro

KTARFZ—RIMZ, EINMBMERES, HER
NED, ok EYERIEREE BRI RELL B Fr T6E,
BIMRERSEERB D EFFRITRFARA TR
BN ABEERMEMNERERER Y, &R
ABEIMIE SR XEKES SR EYEAL
DEX, HERFTH-PICIE, LRXEKBERES
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FEARMIEMEMERNRNT S SEOK LSRR
NEXTRD B Ko
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BEIBMERRS, EESEMNXREERINA
RPEN DI, AR EEE-—ERRNE, 855
O RIgIT N EEERE, TEARIEEIIMESEE
BHNERXER ; QMR AR CRBINIKAE M
X, BEEBRABIR, SICEFH BEFTH IR
IE ; @FFQIAE A AR IR R RKEARIE RIB
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TEIMLE R SRR BY R ML R et R EER
KEEENMERZNRN, BERPFERKERRIRE
SRR R RIMERNE XKE ; 1, NEED
ERZ MR Y B AR B RN BIAEXERYE, Eibx
THSEIMERREXH B H TR,
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