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Abstract Research indicates the COVID-19 epidemic changes people’s health and diet, However,
this has not yet been well discussed in Taiwan, especially in college students. Therefore, the purpose
of this study is to investigate the impact of distance learning on college students’ dietary patterns,
sleep quality and perception of stress during the COVID-19 epidemic in Taiwan. 265 college students
from a university in Taichung were recruited in this study. The self-administered online questionnaire
was used to investigate the changes in eating behavior, sleep quality, and perception of stress before
and one month after distance learning, and further analyzed the relationship among them. The ques-
tionnaire contains demographic information, dietary questionnaires (including six categories of food in-
take behaviors, convenience food intake frequency), the Pittsburgh Sleep Quality Index (PSQl) and
Perceived Stress Scale (Chinese 14-item PSS). The results showed that the proportion of college stu-
dents to meet the recommended Taiwan Dietary Guidelines amount in vegetables (21.9%), fruits
(27.5%), meats and dairy products (15.8%), and nuts and seeds (11.3%) were lower during distance
learning. The frequency of convenient food intake was lower during distance learning (13.31 £ 6.10
points; never to occasionally). During the distance learning period, there was a significant negative
correlation between dietary patterns and sleep quality (r = -0.160, p = 0.009), It shows that college
students with higher dietary pattern scores have better sleep quality. During the distance learning
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period, there was a significant positive correlation between sleep quality and perceived stress (r =
0.320, p < 0.001), It shows that college students with higher levels of stress had poorer sleep quality.
This study found that the lower the perceived stress of college students, the better their diet and
sleep quality; conversely, the higher the perceived stress, the worse their diet and sleep quality. Stu-
dies have shown that a healthy, balanced diet can reduce the risk of getting various diseases. There-
fore, in the post-epidemic era, it is recommended that schools increase the accessibility and availability
of vegetables, fruits, dairy products, nuts and seeds on campus to make it easier for teachers and
students to obtain such healthy food in order to achieve the goal of promoting balanced diet.
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Table 1. Baseline demographic characteristics for college students®
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I n (%) = Mean + SD

el 5 60 (22.6)
Z 205 (77.4)
AR — AR 72 (27.2)
AR 93 (35.1)
=K 100 (37.7)
RSN =R EES 15 (5.7)
I NER 44 (16.6)
EEeYNEILES 206 (77.7)

BMI (kg/m?) = 21.71+3.94
@ (BMI < 185) 47 (17.7)
iF# (185 = BMI<24) 159 (60)
WE (24 < BMI<27) 36 (13.6)
AEfRE (BMI = 27) 23 (8.7)
HAEE il 262 (98.9)
= 3(1L1)
SRR S 1(333)
P (R 2—8 0 (00)
—f (&) DLk 2 (66.7)
B Ee il 238 (89.8)
= 27 (10.2)
BRI HEER 1-3 K/5E 24 (88.9)
4-6 7X/3E 1(37)
HR—RX (&) AL 2(74)
EENEE I 140 (52.8)
H 125 (47.2)
FRER R 1-2 RIH 0 (00)
3-4 XHE 95 (76.0)
5-6 ZX/3E 20 (16.0)
TR (&) PLEGE 10 (8.0)
FFRGEENEH {IKFA 30 434 56 (44.8)
30 438-1 /NEE A 62 (49.6)
L/NEEDAE-2 7N 6 (4.8)
2/NF (&) DLk 1(08)
S M 20 (11.2)
(HEE-E) i 21 (11.7)
Bl 6 (34)
i A s 5(28)

HALE

HE/EREES
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Table 1. Baseline demographic characteristics for college students®

#/1g n (%) = Mean + SD
(2 g
R 0 (00)
PEBR 1(06)
gk 0 (0.0)
VZESEEN 2(11)
BER 2(11)
gk 0 (0.0)
itk 15 (8.4)
HEHRT] I 189 (71.3)
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El- -y Sy PR 44 (31.9)
(#EE) R
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SRR R R 152 (57.4)
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AR A I (=54) 175 (66.0)
T (>543) 90 (34.0)
CPSQI 1543 478 +3.18
RS R &Ry (HiE : 0-56 43) 27.72+9.33
EXEAIRES 530 (#HiFE : 0-54 53 ) 36.44 + 6.19
A B USR5 (i : 0-48 53) 13.31 + 6.07
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Table 2. Baseline food frequency and sources for college students®
E15 2= e A& BR
AR
ISSN 75 (28.3) 192 (725) 230 (86.8) 8 (3.0)
4-6 K/5H 47 (17.7) 35 (13.2) 16 (6.0) 10 (3.8)
1-3 K/ 29 (10.9) 13 (4.9) 5(19) 48 (18.1)
1% 114 (43.0) 25 (9.4) 14 (5.3) 199 (75.1)
ERKIR
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FEERE
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S RIRE
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Hhik 7 (10.0) 22 (22.2) 12 (19.0) 9(231)
HhEIEE
Food panda 6 (85.7) 16 (72.7) 8 (66.7) 8 (88.9)
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HMINEA 0 (0.0) 0(0.0) 0(0.0) 0 (0.0)
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Table 3. Baseline six categories of food intake behavior for college students

b
b
i
4
p

a

$#IE n (%)

| TG EGR 207 (78.1)

(RIS R 3-5 () Fradsk 58 (21.9)

KHE NG 192 (725)

(IR 2-4 0)) Freidak 73 (27.5)

Ex e Freisg 120 (45.3)

(e 1.5-4 1) ENASYEit 145 (54.7)

TEERNE ENASyEit 149 (56.2)

(FERIETE Ry 3-8 1)) Freisg 116 (43.8)

FLoimgE e 223 (84.2)

(JEERAsdE Ry 1.5-2 FF) FrEidas 42 (158)

XS 4 ENG A=y it 235 (88.7)

(FEREERAEME S 1 {7 ) ek 30 (11.3)
TP () ~ Bt (%) AT -
% K2 AR AR R RISE RS
Table.4 Baseline consumption frequency of convenience food among college students®

47E n (%) & Mean+ SD
sk E=LiE B8 ey e FEH0E

SRR

(B S bR B 51 (19.2) 91 (343) 69 (260) 41 (155) 13 (49) 152+112
E5 - PfHZA

(B - ssges 5 54y R 31 (117) 101 (381) 82(309) 40 (151) 11 (42) 1.62+101
%)

1% B

CPIL - Sl i « e 88 (332) 106 (40.0) 53 (200) 15(57) 3(11) 1.02+093
[ifpEw e ]

CBUAT - TR TSR ) 42 (158) 107 (404) 84(3L7) 24(91) 8(30) 143%096
H UL FE

PO B WA B ) 58 (21.9) 96 (362) 78 (294) 26(98) 7(26) 135+101

P R S ) 44 (166) 120 (453) 79 (298) 20(75) 2(08) 131+086
R WA 2%

By B S 91 (343) 108 (40.8) 60 (226) 4 (15) 2(08) 094+084
Fers IR 164 (619) 67 (253) 31(117) 1(04) 2(08) 053+077

(g = ke~ KR~ HAFE) ' ' ' ' ' U
F{EFE R

B e e 51 (19.2) 99 (37.4) 84 (3L7) 24(91) 7(26) 138+098
PR Fedt 143 (540) 71(268) 25(94) 17 (64) 9 (34) 0.78+107

(I = FAFAE ~ JoEaR » BIRHEE %) '

Fi B

B b s s e, 137 (BL7) 80(302) 40(151)  6(23) 2(08) 070086
TRETEAH B

O b i k) 131 (494) 87(328) 36(136)  9(34) 2(08) 073:088
BARSERMESS (HE : 0-4843) 13.31+6.10

CABMEAAE () ~BHk (%) AP LAREZRT (meant SD) -
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Table 5. Baseline sleeping habit for college students®

#/1g n (% ) & Mean + SD
FAAEAFR°
TR L BEDURT 99 (37.4)
TR 1E DR 166 (62.6)
EELRAFRIC
7 BEZH 10 (3.8)
THE (&) 2 8EL 44 (16.6)
8 (&) Dig 211 (79.7)
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6-7 55 (20.8)
7-9 (E N R I 20 134 (50.6)
>9 1 (4.2)
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Table 6. Relationship between diet, sleep quality and perceived stress among of college students®

. EAREIRE RERR e BhHE
r{g p-value r{g p-value r{g p-value
R RIRE - - - - - .
AR ' -0.160 0.009" - - - -
JBR 7548 -0.112 0.069 0.320 0.000™ - -

2 Pearson #8 4 & -
"X % p-vaue<0.05 - "4k %k p-vaue<0.01 -

fil > & S0%EFE RIS A - WL AR  0.001) -

JI R ER R R RE B R AR s 2 BR AR AR -~ & /Ry RERA AR R e AU RERE R Bl R 2

JVFR Pedg - FERER I - AR RIREE L (26.7%)
FKEHREBAEN RS R IR R MEIR S AR ER AR R B N Y L B R A B B B RE

LI o REREAEERRRIREH ) SRR B 7l (39.6%) HUAHLH] (p=0.036) -

R SRl BN R B REH fF: (52.4%) ~ BRI ax Rl AW FE ST AR ER LA R Bl e B (i H g s Al

EEAE (66.7%) - foffiat B ERE =R (p= & BEIRGE RBEIRIRL =5 /R AR~ &

0.002) - fEHEMRGLERLD @ BEEEERREE I TR - FEREURA IR R b (L E R R B e Bl

WE IR o B A F RV IE BB S S BB DA (p < ERAVE KB ML R - FoRIErEn ke (il

b KRR ik R AR B X b

Table 7. Comparison of different perceived stress, eat and sleep quality among of college students®

n (%)
©15 KBS EE S pvalue’
(n=145) (n=120)
AR A TIRE [=Par! 76 (52.4) 40 (33.3) 0.002"
ieasae] 69 (47.6) 80 (66.7)
IR T Iy 113 (77.9) 62 (51.7) <0.001"
FN 32 (22.1) 58 (48.3)

AEMEAAE (n) "B (%) k7 -
P (Chi-square) s K24 R R AR e A Rk B £ £ -

FAN REATRRER BA2 T MR o H 2 HhiR?

Table 8. Comparison of different eat and sleep quality among of college students®

n (%)
EXREVRE EXREVRE
L v 518 pvalue’
(n=116) (n=149)
R e 85 (73.3) 90 (60.4) 0.036"
H Fht 31 (26.7) 59 (39.6)

CHMAAAE (n) ~ '@ (%) kT -
P A f e (Chi-square) rod K44 R AR IR £ 1 -
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Table 9. Comparison of different genders eat, sleep quality, and perceived stress among of college students®
n (%)
HIE Bt it p-value’
(n=60) (n=205)
EXRTIRE [Py ! 24 (40.0) 92 (44.9) 0.302
iyl 36 (60.0) 113 (55.1)
MR i 40 (66.7) 135 (65.9) 1.000
I 20 (33.3) 70 (34.1)
JEE S50 = EE S TRE 26 (43.3) 94 (45.9) 0.769
{RJEEST5H 34 (56.7) 111 (54.1) 0.769
CHAERAAE (n) ~BH (%) i7F -
P Af ke (Chi-square) Pod 7 Bl R K5 A S Ak R 7 IR L ad R 5 ] BUR /) S it £
Rt FRAMERZARLRECUE  BRST AR fofz £ 120
Table 10. Comparison of different BMI eat, sleep quality, and perceived stress among of college students®
n(%)
- SEE E BE AR ovalue
(BMI<185) (185=BMI<24) (24=BMI<27) (BMI =27)
(n=47) (n=156) (n=36) (n=23)
ERERIRE = ] 15 (31.9) 70 (44.0) 22 (61.1) 9 (39.1) 0.065
& 32 (68.1) 89 (56.0) 14 (38.9) 14 (60.9)
MR i 30 (63.8) 108 (67.9) 25 (69.4) 12 (52.2) 0.472
P 17 (36.2) 51 (32.1) 11 (30.6) 11 (47.8)
RS =R 26 (55.3) 68 (42.8) 14 (38.9) 12 (52.2) 0.338
{REEJI5H 21 (44.7) 91 (57.2) 22 (61.1) 11 (47.8)

AEMEAAE (n) "B (%) kT -

b HE (Chi-square) PR FIBAE K84 LR R BB R ST AR o B £ R -
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