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[ Abstract] Objective To examine the association between dietary diversity and all-cause, cardi-
ovascular disease, and cancer mortality among Chinese, and to examine the possibility of exposure-re-
sponse relationships. Methods We established a historical cohort by linking health examination records
of 57 737 adults (2015-2022) with death registry data. The dietary diversity score ( DDS, 0-9 scores)
was assessed and divided into three groups based on the number of points (0-3 scores) , moderate (4-6
scores) and sufficient (7-9 scores). We used restricted cubic splines (RCS) combined with Cox propor-
tional hazards regression model to analyze the association between DDS and mortality, and Kaplan-Meier
curves was applied to describe the survival status across DDS groups. Results The association between
DDS and cancer mortality was not statistically significant ( P>0.05). In contrast, nonlinear associations
were observed for all-cause and cardiovascular disease mortality ( P<0.01). When DDS was lower than 3,
risks of all-cause and cardiovascular disease mortality increased progressively with decreasing DDS. Com-
pared with a DDS of 9, participants with DDS scores of 4-8 had no significant increase in cardiovascular

disease mortality risk. For all-cause mortality, the lowest risk was observed at a DDS of 6, with the pro-
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tective effect attenuating at scores >6 (8=0.01, P<0.001). Compared with the adequate group, individ-
uals with moderate and inadequate dietary diversity had 26% (HR=1.26, 95% CI. 1.06-1.50) and
45% (HR=1.45, 95% CI. 1.03-2.03) higher risks of cardiovascular disease mortality, respectively.
Conclusions Inadequate dietary diversity was significantly and nonlinearly associated with increased
risks of all-cause and cardiovascular disease mortality. The lowest risk of death was observed at a moderate
DDS level, with no additional benefit at higher scores. Individuals with a DDS<3 were at substantially

higher risk of both all-cause and cardiovascular disease mortality.
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Table 1 Comparison of baseline characteristics by dietary diversity groups

i Tl ZFEE A AL F ZFERE AL s T ——
Characteristic (erfp W{th/;nsuffl(:lent Modcrg%? food diversity Adcquzzt:e food diversity Slue  value
food diversity V(n=2 133) group ™’ (n=35 341) group ' (n=20 263)

WA/ % Age group/years 152.22  <0.001
<30 494(3.66) 8 121(60.13) 4 890(36.21)
30~<45 879(3.59) 15 376(62.82) 8 221(33.59)
45~ <60 603(3.99) 9 319(61.74) 5174(34.27)
=60 157(3.37) 2 525(54.18) 1978(42.45)

P51 Gender 498.21 <0.001
HH: Male 1 194(3.65) 21 272(65.08) 10 222(31.27)
%41 Female 939(3.75) 14 069(56.16) 10 041(40.09)

NN =g T Body mass index/ (kg - m?) 81.34 <0.001
<18.5 231(4.72) 3 060(62.58) 1599(32.70)
18.5~<24.0 1146(3.97) 17 318(59.97) 10 412(36.06)
24.0~<28.0 468(3.06) 9 454(61.82) 5371(35.12)
=28.0 288(3.32) 5509(63.48) 2 881(33.20)

W HH Smoking 845.54 <0.001
% No 1 433(3.45) 24 039(57.85) 16 080(38.70)
& Yes 700(4.32) 11 302(69.84) 4 183(25.84)

AR Drinking 333.41 <0.001
7 No 1 506(3.76) 23 536(58.79) 14 994(37.45)
JE Yes 627(3.54) 11 805(66.69) 5269(29.77)

1K F175 ) Physical activity 1583.10 <0.001
FCAE Sufficient 1 286(5.64) 15 572(68.34) 5929(26.02)
A2 Insufficient 847(2.42) 19 769(56.57) 14 334(41.01)

Rl 5 Hypertension 3.36 0.186
% No 2 007(3.72) 33 081(61.27) 18 903(35.01)
5 Yes 126(3.36) 2 260(60.33) 1360(36.31)

IR §1 Diabetes 0.02 0.992
7 No 2 082(3.69) 34 508(61.21) 19 787(35.10)
JE Yes 51(3.75) 833(61.25) 476(35.00)

M54 5 Dyslipidemia 23.21 <0.001
7 No 2099(3.72) 34 577(61.32) 19 711(34.96)
J& Yes 34(2.52) 764(56.59) 552(40.89)

OV %) Tk,

Note: (D Number of people ( proportion/% ).
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2.08 ARSI P {1=0.176
P for overall association =0.176

1.85 JEZR MK P (E=0.076
P for nonlinear association =0.076

1.63

LR ET XU e
Hazard ratio for death from cardiovascular disease

17 4L Knots
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b R S S
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A all-cause mortality; B: cardiovascular disease mortality; C: cancer mortality ; Dietary diversity score =9 as the reference, the associations of other diet-

ary diversity score levels with the outcomes were calculated, the model was adjusted for age, gender, body mass index, physical activity, smoking, drink-

ing, hypertension, diabetes, and dyslipidemia.
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Figure 1 Association between dietary diversity score and all-cause, cardiovascular disease, and cancer mortality
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Figure 2 Comparison of cumulative mortality by dietary diversity groups during follow-up
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Table 2  Associations of inadequate and moderate dietary diversity groups with all-cause, cardiovascular disease, and cancer mortality
ot -
i SR PUE-PNE ﬁ%ﬂzii/dfnﬁlyg HR { value HRjygs
Exposure Number Person-years /1 000 person-years (95% CI) HR,; value
of deaths (95% CI) (95% CI)
2 [HFET- All-cause mortality
BYLZEEIETER Adequate diversity 531 52 383.87  10.14(9.30~11.03)  1.00 1.00
B LR Moderate diversity 1074 92 840.02  11.57(10.89~12.28) 1.12(1.01~1.25) 1.16(1.04~1.29)
BYWLFEMAL Inadequate diversity 87 5504.10  15.81(12.68~19.46) 1.38(1.10~1.74) 1.15(0.91~1.45)
DM RRYET Cardiovascular disease mortality
BYLEEIETER Adequate diversity 205 52 383.87 3.91(3.40~4.49)  1.00 1.00
EY LRV Moderate diversity 448 92 840.02 4.83(4.39~5.29)  1.20(1.02~1.42) 1.26(1.06~1.50)
EYZHEPMEARE Inadequate diversity 42 5504.10 7.63(5.50~10.12)  1.66(1.19~2.32) 1.45(1.03~2.03)
SEAEIIEBET Cancer mortality
BYLEEIETER Adequate diversity 181 52 383.87 3.45(2.97~4.00)  1.00 1.00
EYEZ RN Moderate diversity 343 92 840.02 3.69(3.31~4.11)  1.07(0.89~1.28) 1.08(0.90~1.29)
BYLEMAL nadequate diversity 27 5504.10 4.91(3.24~7.13) 1.33(0.89~1.99) 1.08(0.71~1.62)
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