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Abstract:

[Background] Depression has a profound impact on sufferer’s work and life. It has been reported
that chocolate consumption has a certain effect on depression in foreign countries, but there is a
lack of research for Chinese population.

[Objective] This study is designed to analyze the epidemiological characteristics of and the
relationship between chocolate intake and depressive symptoms in people aged 55 years and
above in four provinces of China.

[Methods] A total of 8038 people aged 55 years and above from Hebei, Zhejiang, Shaanxi, and
Hunan provinces were selected as study subjects based on the baseline survey data (including
demographic variables, diet, and self-assessed geriatric depression) from the Community-based
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Cohort Study on Nervous System Diseases. The Geriatric Depression Scale-30 (GDS-30) was used to determine the degree of depressive
symptoms of the study subjects, and the food frequency questionnaire (FFQ) was used to obtain dietary data. Multiple linear regression
models and multiple logistic regression models were used to evaluate the relationship between chocolate intake and depressive symptoms.

[Results] There were 3469 males and 4569 females in the study, and the overall positive rate of depressive symptoms was 8.68%. Higher
positive rates of depressive symptoms were found in residents > 65 years of age (vs. 55-64 years, 9.40% vs. 7.79%), urban population (vs.
rural population, 13.20% vs. 5.45%), never smokers (vs. smokers, 9.32% vs. 6.06%), and never drinkers (vs. drinkers, 9.16% vs. 5.90%)
in the past year; there were also significant differences in the positive rate of depressive symptoms among residents with different
education levels and physical activity levels (P<0.01), but not in different chocolate intake groups. The multiple linear regression analysis
results showed that an additional intake of 1g chocolate per week increased GDS-30 scores by 0.035 in men, but there was no such
association in women. The multiple logistic regression analysis results showed that chocolate consumption was not associated with
depressive symptoms in either men or women.

[Conclusion] About 8.68% of the people aged 55 years and older in selected four provinces of China have different degrees of depressive

symptoms, but no association is found between chocolate intake and depression symptoms.

Keywords: middle-aged and elderly resident; chocolate; depression symptom
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Table 1 Distribution of depressive symptoms in people aged 55 years and above with selected demographic characteristics

and lifestyle in four provinces of China

HIARGEIR (Depressive symptoms) &5

SKitE

33 (Category) % (No) A (Yes) Total Statistics P (Prers)
145! (Gender) [n (%)] 0.020 0.89
5 (Male) 3166 (91.27) 303 (8.73) 3469 (100.00)
% (Female) 4174 (91.35) 395 (8.65) 4569 (100.00)
FHie/ % (Age/years) [n (%)] 6.442 0.01
55~64 3290 (92.21) 278 (7.79) 3568 (100.00)
>65 4050 (90.60) 420 (9.40) 4470 (100.00)
#H B KT (Education) [n (%)] 41.429 (0.643) <0.01 (0.521)
INFELLTF (Below primary school) 2362 (92.55) 190 (7.45) 2552 (100.00)
/N2 (Primary school) 1895 (89.60) 220 (10.40) 2115 (100.00)
#)5 (Middle school) 1858 (89.41) 220 (10.59) 2078 (100.00)
=KL E (High school and above) 1225 (94.74) 68 (5.26) 1293 (100.00)
H[X (Residence) [n (%) ] 148.395 <0.01
15 (Urban) 2912 (86.80) 443 (13.20) 3355 (100.00)
R+t (Rural) 4428 (94.55) 255 (5.45) 4683 (100.00)
T E—FEIRIR (Smoking in the past year) [n (%) ] 16.929 <0.01
% (Never) 5867 (90.68) 603 (9.32) 6470 (100.00)
a4 (Yes) 1473 (93.94) 95 (6.06) 1568 (100.00)
& ZE—FXE (Drinking in the past year) [n (%) ] 13.344 <0.01
KIRE (Never) 6240 (90.84) 629 (9.16) 6869 (100.00)
TRIESE (Yes) 1100 (94.10) 69 (5.90) 1169 (100.00)
BARSETNIKIE (Physical activity level) [n (%) ] 73.881 (-2.511) <0.01 (0.01)
1E (Low) 2527 (94.12) 158 (5.88) 2685 (100.00)
1 (Middle) 2435 (87.75) 340 (12.25) 2775 (100.00)
= (High) 2378 (92.24) 200 (7.76) 2578 (100.00)
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HR1
58] (Category) #ﬂ]i{ﬁjﬁ)(Depresswe sy;n[()::;s) E::-I Sﬁf;tt%s P (Pos)

155347 (Chocolate) [n (%)] 4.096 (1.172) 0.13 (0.24)

A8 A (Nointake) 7124 (91.23) 685 (8.77) 7809 (100.00)

RIBNE (Low intake) 111 (96.52) 4 (3.48) 115 (100.00)

=1ENE (High intake) 105 (92.11) 9 (7.89) 114 (100.00)
RFIBENE/ (mL A ™) [Intake of strong tea/ (mLweek)] 12.88+188.27 10.05+80.10 12.63+181.41 2764043.5 0.95
MEEENE / (mL A ™) [Intake of coffee/ (mL-week™)] 178.42£825.34 169.83£579.86 177.67+806.85 2890775.5 <0.01

Hit (Total) 7340 (91.32)

698 (8.68)

8038 (100.00)

D] XRE BIMERN 2K Wilcoxon FAIIL, LR T ; WHEKF. BEERIKTE. 5 HBADEXA RS Cochran-Armitage #4

B, FIFENFIA N Z

[Note] Wilcoxon rank sum test is used for the intake of strong tea and coffee, and the statistic is T. Chi-square test is used for education, physical activity

level, and chocolate intake groups, and the statistics are y* and Z, respectively.
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Table 2 Demographic characteristics and lifestyle distribution of chocolate intake levels among people aged 55 years and above
in four provinces of China

. 1555 1738 N7KTE (Chocolate intake level) N
%51 (Category) H/X P
REH (Nointake) {EIENE (Low intake) SENE (High intake)
451 (Gender) [n (%) ] 10.355 <0.01
8 (Male) 3379 (43.27) 34 (29.57) 56 (49.12)
%z (Female) 4430 (56.73) 81 (70.43) 58 (50.88)
Fie /% (Age/years) [n (%)] 6.821 0.03
55~64 3447 (44.14) 61 (53.04) 60 (52.63)
=65 4362 (55.86) 54 (46.96) 54 (47.37)
B KIE (Education) [n (%) ] 90.528 <0.01
INELLTF (Below primary school) 2513 (32.18) 25 (21.74) 14 (12.28)
JNZE (Primary school) 2061 (26.39) 34 (29.57) 20 (17.54)
#eh (Middle school) 2024 (25.92) 25 (21.74) 29 (25.44)
SR LU E (High school and above) 1211 (15.51) 31 (26.96) 51 (44.74)
X (Residence) [n (%) ] 34.275 <0.01
I (Urban) 3220 (41.23) 59 (51.30) 76 (66.67)
KA (Rural) 4589 (58.77) 56 (48.70) 38 (33.33)
T ZE—FIRIE (Smoking in the past year) [n (%) ] 9.233 <0.01
KOG (Never) 6298 (80.65) 93 (80.87) 79 (69.30)
TG4 (Yes) 1511 (19.35) 22 (19.13) 35 (30.70)
& ZE—FERE (Drinking in the past year) [n (%) ] 38.665 <0.01
KiRag (Never) 6706 (85.88) 82 (71.30) 81 (71.05)
IRITIE (Yes) 1103 (14.12) 33 (28.70) 33 (28.95)
BARSETNKIE (Physical activity level) [n (%) ] 38.741 <0.01
& (Low) 2619 (33.54) 33 (28.70) 33 (28.95)
i (Middle) 2727 (34.92) 22 (19.13) 26 (22.81)
& (High) 2463 (31.54) 60 (52.17) 55 (48.25)
SREHBANE/ (mL B ™) [Intake of strong tea/ (mL-week™) ] 11.64+179.23 44.924327.93 46.76+98.43 286.667 <0.01
TMHEHENE / (mL & '1) [Intake of coffee/ (mL-weekrl)] 169.93+785.86 406.54+1379.15 473.33£1246.18 109.872 <0.01

&1t (Total) 7809 (100.00)

115 (100.00) 114 (100.00)

(] 3RZE WIMEHE N\ 2 R A Kruskal-Wallis 1036, EAILAFIR AR H1050.

[Note] Kruskal-Wallis is used for intake of strong tea and coffee. Chi-square test is used for the other groups.
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R3 KEME 555 KA EABITR HBNEXHDEER
Syl
Table 3 Effects of chocolate intake on scores of GDS-30 in people
aged 55 years and above in four provinces of China

1A (Model) % (Male) % (Female)
b P b p
17 1 (Model 1) 0.033 <0.01 20.027 0.07
15512 (Model 2) 0.035 <0.01 -0.027 0.08
15753 (Model 3) 0.035 <0.01 -0.027 0.57
1834 4 (Model 4) 0.035 <0.01 -0.028 0.07

DE] 22 1A% T Fie. HEKTE XX =1 AOFHEEE, RE2
ERRE 1 AR AT I E—FRRMUEE #ITEE, KA
3TEIREY 2 MR EINNBAERNKTE, 185 4 (ERE 3 (U ER £
INREFMAEHE N E2HITEE,

[Note] Model 1 adjusts the three demographic variables of age, education
level, and residence. Model 2 adjusts for smoking and drinking in
the past year based on model 1. Model 3 adjusts physical activity
level based on model 2. Model 4 adjusts the intake of strong tea
and coffee based on model 3.

2.5 GRAOBAESHEEREH XX R
ZAZ logistic Bl A R B IE LTI
ESIEMERRHRRTR, W& 40

R4 EEME 555 KU EABIGRHDBANESINEREEIR
XX R
Table 4 Relationship between chocolate intake and the risk of
depressive symptoms among people aged 55 years and above in
four provinces of China
B (Male)
OR (95%Cl) P

% (Female)
OR (95% CI) P

&8 (Model)

181 (Model 1)
REH (Nointake) 1.00 1.00
{EIBANE (Lowintake)  0.56 (0.13~2.47) 0.45  0.26 (0.06~1.08) 0.06
BB NE (Highintake) 1.17 (0.45~3.04) 0.75  0.75 (0.27~2.11)  0.59
182 (Model 2)
REH (Nointake) 1.00 1.00
RIBNE (Lowintake) 0.74 (0.173.22) 0.68  0.26 (0.06~1.06) 0.06
BEIENE (Highintake) 1.31(0.50~3.44) 058  0.73 (0.26~2.07) 0.56
&89 3 (Model 3)
A8 HA (Nointake) 1.00 1.00
{EIBAE (Lowintake) 0.81(0.193.60) 0.79  0.27 (0.07~1.15) 0.08
SIENE (Highintake) 1.32 (0.50~3.48) 0.58  0.75 (0.27~2.12) 0.58
%8 4 (Model 4)
A& H (Nointake) 1.00 1.00
{EIBAE (Lowintake) 0.83 (0.193.63) 0.80  0.28 (0.07~1.14) 0.08
BEIiENE (Highintake) 1.35(0.5173.59) 0.54  0.74 (0.26~2.09) 0.57
CE] B 1 AR T iR, HEKFE MRKX=NAORETE, H52
ERE 1 WER AN T S E—FRRFR B HITEE, RE
3TEREY 2 BUEH AN SATERIK T, 18 4 2R 3 pOERH
INREFMAEHR N EHTIRE,

[Note] Model 1 adjusts the three demographic variables of age, education

level, and residence. Model 2 adjusts for smoking and drinking in
the past year based on model 1. Model 3 adjusts physical activity
level based on model 2. Model 4 adjusts the intake of strong tea
and coffee based on model 3.

3 itig
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