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Abstract The vegetarian diet is regarded as a healthy dietary pattern. Increasingly more studies
have shown the link between a healthy diet and improved sleep. This finding is crucial, as more than
half of Taiwan’s population suffers from poor sleep. Little is known about the relationship between
a vegetarian diet and sleep. This study aims to explore whether different degrees of adherence to
the vegetarian diet affect sleep quality. This cross-sectional study included 88 individuals aged 20-65
years old with high adherence (n=22), medium adherence (n=29), and low adherence (n=37) to the
vegetarian diet. Demographic information, anthropometric measurements, sleep quality (assessed with
the Pittsburgh Sleep Quality Index), and food records were analyzed. The high vegetarian adherence
group overall consumed more dietary fiber (o = 0.004), lower saturated fatty acids (o = 0.002). Veg-
etarians, particularly those with high adherence, typically abstain from meat consumption and signifi-
cantly reduce their intake of animal-derived foods, such as dairy and eggs. This dietary restriction
negatively affects the percentage of energy intake from protein. However, when compared to the
low adherence group, those with medium adherence has a higher overall sleeping quality and less
daytime sleep dysfunction. A closer look into the dietary constituents revealed that higher sleeping
quality is related to a healthier diet, as well as correlation between higher vegetable intake and fewer
sleep disturbances. However, other lifestyle factors that were not accounted for may further affect
this relationship and hence a causative relationship cannot be made. Future studies need to validate
this relationship and further explore the relationship between different dietary patterns with other fac-
tors impacting sleep.
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Table 1. Basic characteristics of the individuals
A (nTthlg) ﬁi‘%‘%{fﬁ@‘ EP?:TEZ%{)ME %?ﬁ‘%‘%{)ﬁé@“ p-value
TS 40.2 £ 14.1 41.7+16.8 36.7£9.9 424+133 0.465°
ErEi(cm) 161.9+6.7 162.6 +7.5 160.8 £ 5.0 162.0+7.1 0.7117
e (kg) 61.1+12.7 63.6+13.9 60.2 +13.2 58.0+9.2 0.329°
BMI(kg/m?) 233+44 24.0+5.1 23.2+44 22.1+2.38 0.4547
S 6 (6.8%) 3 (8.1%) 1(3.4%) 2 (9.1%)
1 50 (56.8%) 18 (48.6%) 17 (58.6%) 15 (68.2%) 0,556
SEEE 17 (19.3%) 7 (18.9%) 6 (20.7%) 4 (18.2%)
JiluieS 15 (17.0%) 9 (24.3%) 5(17.2%) 1 (4.5%)
[z 0.094°
L8 64 (72.7) 23 (62.6) 25 (86.2) 16 (72.7)
5 24 (27.3) 14 (37.8) 4(13.8) 6 (27.3)
%&ﬁ*%fg 0.003 Ik
&/ 1(1.1) 1(2.7) 0 (0) 0(0)
i 3334 3(8.1) 0 (0) 0(0)
5 15 (17.0) 12 (32.4) 0 (0) 3(13.6)
KE/RE 49 (55.7) 15 (40.5) 18 (62.1) 16 (72.7)
i 20 (22.7) 6(16.2) 11 (37.9) 3(13.6)
TFRIRE <0.001 **#*
NGEKE 68 (77.3) 21 (56.8) 29 (100) 18 (81.8)
T AF 20 (22.7) 16 (43.2) 0 (0) 4(18.2)
Ty 0.460*
4 77 (87.5) 29 (78.4) 27(93.2) 21(95.5)
138 9(10.2) 6 (16.2) 2 (6.8) 1(4.5)
278 1(1.1) 1(2.7) 0 (0) 0(0)
3IEKELLE 1(1.1) 1(2.7) 0 (0) 0(0)
BN E 0.748*
S EN 7 E 28 (31.8) 15 (40.5) 7(24.1) 6(27.3)
BE <1 33(37.5) 13 (35.1) 12 (41.4) 8(36.4)
0 2-4 % 22 (25.0) 7 (18.9) 9(31.0) 6 (27.3)
B =5 % 5(5.7) 2(54) 1(3.4) 2(9.1)
Rt E1E 0.026**
H 5(5.7) 5(13.5) 0 (0) 0(0)
e/ EL R 83 (94.3) 32 (86.5) 29 (100) 22 (100)
BRI EE 02851
H 505.7) 2(54) 3(10.3) 0(0)
/L 83 (94.3) 35(94.6) 26 (89.7) 22 (100)

*Kruskal-Wallis test, * Chi-squared test; *p < .05, **p < .01, **¥p <.001
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Table 2. Dietary intake of individuals

Total BZ AR aE el iy [SEy= LKy

(n=88) (n=37) (n=29) (n=22) p-value
BN R S ORAS RS
B (keal/d) 1430 £ 314 1536 + 339 1361 + 239 1344 £ 317 0.069
B (keal/kg - d))  24.0+55 24.6+43 23.6+6.7 235+57 0.597
ok L& 9(e/d) 166.2 +40.1 1732+ 439 156.9 £ 28.5 166.5+45.7 0297
kL EPIe (kg - d)) 2.79+0.72 2.77+0.63 273+ 0.80 291+0.78 0.390
AL SV (JEBEY%)  46.6 £ 6.0 4504523 464+ 48 497+75 0.100
EHE () 63.1419.1 70.8 + 19.1° 58.0 = 14.7° 56.9+£20.50  0.005%
EE (ke - d)) 1.05+028 1.13+024 1,00+ 0.30 0.98 = 0.29 0.104
I E (I E%) 175427 18.4 +2.5° 16.9 +2.2° 16.7 + 3.3 0.019%
HE i (2/d) 57.0+ 15.1 62.3 = 14.9° 57.8 4 12.4% 50941620  0.017*
Eli(e/(kg - d)) 2.43+0.61 259+ 0.64 2.41+0.58 2.19+0.53 0.065
HE (i %) 358+5.0 36.7+43 36.1 + 4.4 34.1+66 0.332
HitheEsg®
B B (2) 104+5.7 8.6+ 4.8° 10.5+5.1% 13.9+ 6.5 0.004*
BIFIAS i (2) 19.6+ 6.1 21958 19.5+ 5.3 15.8 + 6.0° 0.002%
$(mg) 205.1+128.5 182.4 + 85.1 216.8 + 186.4 228 + 89.4 0.126
$(mg) 6.9+2.8 78+3.0 62+2.4 6.4+2.6 0.133
R (mg) 518.3+234.4 543.4+255.1 5204+ 196.7 47312473 0.652

p values were calculated by Kruskal-Wallis test with Dunn’s post hoc analysis (with Bonferroni correction) when necessary
a, b Means with different superscripts are significantly different from each other at p <.05.
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Figure 1. Analysis of calorie and macronutrient intake of individuals. Total kilocalorie (A), carbohydrate (C), protein (F), and fat (1) intake per day;
intake of kilocalorie (B), carbohydrate (D), protein (G), and fat (J) per kilogram body weight per day, and percentage of kilocalorie consump-
tion from carbohydrate (E), protein (H), and fat (K) per day; p values were calculated by Kruskal-Wallis test
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Table 3. Dietary intake of the six food groups amongst varying vegetarian diet adherence

Total BREEEE FREEE SEREEE
=] (n=88) (n=37) (n=29) (n=22) p-value
Mean + SD

INREREY)

TR (ex/d) 2.1+1.1 1.9+1.0 21409 25+12 0.162
Tk S (ex/d) 0.8+ 0.9 08+0.8 0.6+0.7 11+1.3 0.666
AL SE (ex/d) 0.5+0.7 0.5+0.6 0.5+0.6 0.7+0.8 0.704
R (ex/d) 8.6+2.6 92+29 8.1+1.9 83+29 0.278
S AENH(ex/d) 53+2.1 6.2+1.9° 5.1+2.0" 42+22° 0.002*
T B B R A (ex/d) 47+15 50+1.6 47+13 43+14 0.330

p values were calculated by Kruskal-Wallis test with Dunn’s post hoc analysis (with Bonferroni correction) when necessary
®Means with different superscripts are significantly different from each other at p <.05.

R R RRIR S H SR
Table 4. PSQI score of individuals

PSQI Total EREEEE PREERE SRS

(n=288) (n=37) (n=29) (n=22) p-value

Mean + SD

PSQI 538 6.84 +3.38 8.11+£3.66° 583+288  6.05+£2.92® 0.011%
IR ALE FE(PSQI < 5) 33 (37.5%) 9 (24.3%) 13 (44.8%) 11 (50.0%) 0.027*
AR B TE(PSQIL > 5) 55 (62.5%) 28 (75.7%) 16 (55.2%) 11 (50.0%)
TR S 1.27+0.72 1.49 £ 0.87 1.17+0.54  1.05+0.58  0.077
HEARVE R 1.11+0.98 132+1.08  0.93+0.96 1.00£0.76  0.265
REEMR IR 50 1.51+0.83 1.68 +0.94 1.31+0.81 1.50 + 0.60 0.207
REEAR 25 0.43+0.76 0.65+0.89  021+049  036+0.73  0.051
e S R 1.25+0.57 1.43 £ 0.65 1.14+0.52 1.09 + 0.43 0.031*
MR AH B EEYI RO 6 0.24 +0.70 024+0.68  0.28+0.75 0.18+0.66  0.860
H [Tl RE bt 1.02+0.71 130+£0.78°  0.79+0.56"  0.86+0.64%  0.013*

PSQI: Pittsburgh Sleep Quality Index.
p values were calculated by Kruskal-Wallis test.

a, b Means with different superscripts are significantly different from each other at p <.05.
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-0.195
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-0.046
-0.074
0.049
0.060
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Correlation coefficient and significance were calculated by Pearson Rank Correlation analysis.
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Table 5. The correlation of diet and sleep quality
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