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Relationship between dietary patterns and type 2 diabetes among residents in Songjiang
District of Shanghai: Based on Bayesian sparse latent factor model ZHOU Xiao-feng®, LI Fan?,
CHEN Jing-si*, CHEN Bo?, LI Shu-guang® (1.School of Public Health, Fudan University, Shanghai
200032, China; 2.Department of Nutrition, Zhongshan Hospital, Fudan University, Shanghai
200032, China)

Abstract:

[Background] The number of people with diabetes in China has reached 121 million. The
Bayesian sparse latent factor model can include multiple influencing factors at the same time to
obtain the food patterns of a study population.

[Objective] This study investigates the relationship of diabetes with food items and dietary
patterns among residents of Zhongshan Street, Songjiang District, Shanghai.
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[Methods] The study population were the residents of Zhongshan Street, Songjiang District, Shanghai, who were Shanghai registered
residents, aged 20-74 years, and had lived in the community for more than half a year. A total of 3587 participants were included into the
analysis. They were divided into healthy people (n=458, who did not self-report diabetes, coronary heart disease, hyperlipidemia, etc.,
and whose on-site health examination results did not show diabetes), diabetes patients (n=458, who self-reported diabetes, and whose
on-site health examination results confirmed diabetes), and new diabetes patients (n=276, who self-reported to be healthy, but whose
on-site health examination results confirmed diabetes). Food intake data were collected using food frequency questionnaire (FFQ) which
included 29 food items. Participants’ daily intake was assessed by examining how often each food was consumed and how much was
consumed each time. All food intake was standardized by subtracting the mean and then dividing by the standard deviation to incorporate
subsequent Bayesian latent factor models to derive dietary patterns. Dietary patterns were analyzed in both healthy people and diabetes
patients. Then the healthy people and the new diabetes patients were included in the third model to analyze the relationship of incidence
of diabetes with single food factors and dietary patterns.

[Results] Except marital status, there were significant differences in gender, age, and retirement among the three groups (P=0.0025,
<0.0001, and <0.0001, respectively). Comparisons of food intake showed that there were significant differences among the three
groups in the intakes of rice (mean values were 288.52, 256.88, and 304.48 g-d™, respectively), fruit (mean values were 127.52,
79.77, and 95.15g-d™, respectively), yogurt (mean values were 35.45, 17.20, and 19.09 g-d™, respectively), soy milk (mean values were
26.01, 16.24, and 17.83 g-d?, respectively), carbonated beverages (mean values were 13.58, 3.00, and 6.38g-d™, respectively), pure fruit
and vegetable beverages (mean values were 9.16, 2.67, and 5.09 g-d”, respectively), confectionery chocolate (mean values were 2.11,
0.16, and 0.99 g-d?, respectively), and pastries (mean values were 11.05, 8.09, and 8.61g-d”, respectively). Five dietary patterns and
three dietary patterns were derived from the healthy people and diabetes patients respectively. There were no relationships between
dietary patterns and the incidence of diabetes after including the healthy people and the new diabetes patients in the third model, but
relationships between some food items and diabetes were observed. The intakes of dark vegetables, milk, yogurt, other livestock meat
(except pork), freshwater fish, sea fish, and shrimps, crabs, and shellfish had negative relationships with the incidence of diabetes (the
factor loadings were -0.45, -0.12, -0.16, -0.13, -0.23, -0.48, and -0.14, respectively), and the intakes of fresh vegetables and processed
meat had positive relationships with the incidence of diabetes (both factor loadings were 0.12).

[Conclusion] Diabetes will change dietary patterns. In the selected new diabetes group and healthy group in the study, dietary patterns
have no relationships with diabetes. The intakes of certain food items may be associated with the incidence of diabetes.

Keywords: diabetes; dietary pattern; Bayesian sparse latent factor model
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Table 1 Demographic characteristics of study population

BERABE (n=3135)

HE PAES

YRR EZE (n=458) MRNERBARE (n=276)

Healthy group Diabetic group New diabetic group P
Characteristics Classification
n n % n %

51 (Gender) 2B (Male) 1075 34.29 172 37.55 122 44.20 0.0025
%z (Female ) 2060 65.71 286 62.45 154 55.80

FEly /% (Age/years) 20~ 600 19.13 6 1.31 8 2.90 <0.0001
45~ 1557 49.67 188 41.05 135 48.91
60~74 978 31.20 264 57.64 133 48.19

YRR (Marriage status) 248 (Married) 23885 92.03 432 94.32 255 92.39 0.2255
K& (Single) 250 7.97 26 5.68 21 7.61

BARIRA (Retirement status) BBk (Retired ) 1736 55.37 357 77.95 196 71.01 <0.0001
FKIBfK (Employed) 1399 44.63 101 22.05 80 28.99

R2 PENREBYIENE [gd* (xts)
Table 2 Food intake of study population/g-d™ (xs)

REAR mEmmE  URRR
BY - ” AB# (n=276)
n=3135 n=458 . .
Food ) . New diabetic
Healthy group Diabetic group group

KK (Rice) 288.52+162.67 256.88+157.78" 304.48+184.59" <0.0001
/\Z (Wheat) 33.30#39.37 37.79439.93  35.74%47.77  0.9508
2448 (Cereal) 18.20423.92  20.11#27.52  17.06+24.50  0.1078
=3 (Tubers) 21.16420.67 15.39+17.43*  19.67+19.91"  <0.0001

HTEETRSE (Fresh vegetables) 212.30+146.26 217.374143.97 221.53+144.66  0.3689
SREEESE (Dark vegetables) 116.81+113.86 119.78+117.39 128.06+131.49  0.8743
EFE2 (Mushroom) 18.52+16.24  16.87+16.27°  18.18+1673  0.0117

TR (Fruit) 127.52+101.89 79.77+82.96"  95.15+79.04** <0.0001
i (Milk) 56.44+96.88  54.99+99.59"  43.97+91.84'%  0.0012
E&4T (Yogurt) 35.45£59.32  17.20+¢47.52"  19.09+40.01** <0.0001
&R (Pork) 38.20+39.03  34.98+39.65"  41.92+40.88"  0.0031
B=CIEYSES 9.43+12.06  7.31#11.99" 8.23+10.82"  <0.0001
Other livestock meat

B (Poultry) 15561551  14.30+14.90  16.34+15.88 0.1457
PRI (Viscera) 3.1746.42 2.5746.83" 2.96+6.51%  <0.0001
k& (Fish) 26.62+23.13  25.50+22.39 29.24+31.44 0.5622
g7k (Sea fish) 13.38+15.69  11.52+15.23"  13.89+19.26 0.0069
HFEE OIS 16.89+16.03  13.41+14.30*  14.17+17.38" <0.0001
Shrimps, crabs, and shellfish

¥ (Soybean milk) 26.01#55.17  16.24+50.04"  17.83+45.64™* <0.0001
ZE (Tofu) 19.23+17.20  16.23+15.87°  16.79+16.03* <0.0001
E% (Egg) 32.62423.28 31.12424.29  32.50+23.50 0.1278
IRE (Nuts) 11.19+18.74  12.56+20.50  10.53%17.26 0.3897
BRBRTRA 13.58+43.43  3.00+18.86"  6.38+24.41"" <0.0001
Carbonated beverage

RBT 91642634  2.67+12.04"  5.09+18.26™ <0.0001
Fruit and vegetable beverage

HbESpEe 9.58+29.21 1.16+10.46* 3.22+14.92* <0.0001
Other sugared beverage

PERIG 2.11#5.72 0.16+1.25" 0.99+4.14"*  <0.0001
Candy and chocolate

SHMEER (Fried food) 4.9948.65 4.09+8.27" 3.90+7.01 0.0022
SBRAEER S 9.13+12.48  8.89+12.18  11.06+14.21 0.0623
Pickle and salted food

TP (Processed meat)  2.89+6.11 1.9745.46" 2.95+6.30"  <0.0001
KK (Pastry) 11.05£16.05  8.09+16.33" 8.61+15.67"% <0.0001

DE] + : SRERABEL, P<0.05 ; # | SIERFBEHEEMLL, P<0.05
[Note] *: Compared with the healthy group, P<0.05; #: Compared with the
diabetic group, P<0.05.
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[Note] Different rows represent different food items, different columns represent the covariates included in the analysis and different dietary patterns.

Red color indicates a positive correlation, and green indicates negative. Darker color indicates a larger value. No color means that the value is 0.
Males, the retired group, the age group 2, and the married group are corresponding reference groups. Age group 1 is 20-45 years old, age group
2 is 45-60 years old, and age group 3 is 60-74 years old. Dietary patterns containing more than or equal to 3 food components are retained. A:
Healthy group. Dietary pattern 1 is a balanced pattern with the intake of various types of food. Dietary pattern 2 is mainly beverages. Dietary
pattern 3 is mainly processed meat and pastry. Dietary pattern 4 is mainly coarse grains, mushroom, shrimps, crabs, and shellfish. Dietary pattern
5 is mainly meat, soybean products, fried foods, and candies. B: Diabetic group. Dietary pattern 1 is a balanced pattern with the intake of various
types of food. Dietary pattern 2 is an unhealthy pattern that is mainly beverage and pastry. Dietary pattern 3 is mainly wheat and its products and
other livestock meat, with fewer food types consumed. C: Healthy group and new diabetic cases. The first row shows whether a dietary pattern is
associated with diabetes, and the disease column shows what foods are associated with diabetes in addition to dietary patterns. Dietary pattern
1 shows a balanced diet with consumption of various food items. Dietary pattern 2 is mainly fresh vegetables and mushroom. Dietary pattern 3 is
mainly soybean products, fruits and vegetables. Dietary pattern 4 is an unhealthy pattern that is mainly beverage, fried food, and pastry. Dietary
pattern 5 is mainly potatoes and beverage.
Bl AHBEEEASREKRBENEXS T

Figure 1 Associations between food patterns and diabetes
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BEEREADITERETR, BICRSNFESERAER
g, MBEESTHARERARKKRENEEH
TMABHITFEX ™, ERZERNRERER
MRABNER | RERMREET 655 LI EAEE;
BRESTHMAABERIYERT70S, IEERNLS
% MARTARABRTIIFERN54%, XM
RBRAERFTABFLRRA. XinBRER FRFA
OFFEIN MR E —ERMm, AItERER
RADTPN IR —RANEE ERRFEEFR
W, FH. E5. BIRRSURESBASFHEEN
MERYIERHYFRBEM, BTMANREFNE
CERREHRETBENRRIIR. BERRAZET,
HEMs KERRI, MERKRBERRILIM3E
BERED, XURTEFRSSIETHENRIIRE
SRR

SHERENSERBZRARNAREZIRN, BA
DITSHRY s KEREASHERBBRLERX, BR
BIRE. YL, BRI, HhERE. K&K, |k
BRLNRITE N SHARRRENER, MEFHRX
KURMITREFHNRANZEER, BXLERYE
AEEHRABFFHKERREE —EREDN, 1%
AR R R BHRRSRERE AR ZIAEX, MH
EHRR RN EMBIERR, NARPHERRERY)
fREERBEHRI, EEEMIMEMRIREXS, M
B RAKRBRIBEGRPLENIZRBASIENE
IREBMEPRB RV R RS 2, NPT RE B S B I A
ZRNRAZ —o TRAERET BT FHER
RERBENAEFE . Hp@, fFENLNRAN
58RENEX, XARRFAANAXERYFSEKE
ZABABERAERFAE ™ MM TAXRANS BRE
EEX, XEFmBERLAXRIMIFI, LEEN
ZREUEMASEHER. &, FBEIER. WHEREFYRE
B, HMIGINMER R BRI ™ AR RE
RUEAZE. ARRFRYNBASERENERE
X, AlRERANXELEMEMAERL 14, BHENZ
XBYZHAKRIHZFENERRI, BNBRI
EFENREERER. BIFLEY), MTRER TR
BYIXRERIAFIR .

KRR ERE LB AR XA N iR E
FRFREFTEREADN, AREZTEMWD
FEREIANERRE TOMABRBERERDN &H
ROEBRBETH ARG BB KRR BRMIARLE

RETBRMEEEL, AIEFE—ENEIZRE. 7
S, RN RN N EBHIVIKPLEEAR, BA
BT UPEFERES, ALEAREE—EN
RBR M,
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