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The correlation of vitamin D level with sleep quality and mood in patients with chronic
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[Abstract] Objective To investigate relationship between vitamin D level and season, sleep
quality and anxiety and depression in patients with chronic insomnia. Methods Total 246 patients with
chronic insomnia and treated in The First Hospital of Hebei Medical University from August 2020 to August
2022 were included. Serum 25-hydroxy vitamin D [25 (OH) D] levels were determined. Pittsburgh Sleep
Quality Index (PSQI) was used to evaluate sleep quality, Hamilton Anxiety Rating Scale-14 (HAMA-14) to
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evaluate anxiety, and Hamilton Depression Rating Scale-24 (HAMD -24) to evaluate depression. Results
The incidence of serum 25 (OH) D deficiency (< 20 ng/ml) in chronic insomnia patients was higher than
that in control group (x> = 78.202, P = 0.000), and serum 25 (OH) D level was lower than that in control
group (£ =-6.677, P =0.000). According to the onset season, 246 chronic insomnia patients were divided
into winter and spring group (n=156) and summer and autumn group (n=90). PSQI score (£=-2.694, P =
0.007), HAMA - 14 total score (Z =-2.166, P = 0.030), somatic anxiety score (Z =-2.545, P =0.011) and
HAMD-24 score (Z =-2.065, P=0.039) in winter and spring group were higher than those in summer and
autumn group. Serum 25 (OH) D level in winter and spring group was lower than that in summer and
autumn group (Z =-2.681, P =0.007). According to PSQI score, 246 patients with chronic insomnia were
divided into mild - moderate insomnia group (n = 114) and severe insomnia group (n = 132). In severe
insomnia group, the proportion of female (x* = 10.733, P =0.001), HAMA-14 total score (£ =-4.633, P =
0.000), mental anxiety score (£ =-5.273, P=0.000) and physical anxiety score (£ =-2.859, P=0.004), and
HAMD-24 score (Z =-5.430, P =0.000) were higher than those in the mild-moderate insomnia group, and
serum 25 (OH) D level was lower than those in the mild-moderate insomnia group (Z =-1.986, P =0.047).
Correlation analysis showed that serum 25 (OH) D was negatively correlated with PSQI score (r=-0.331, P =
0.000), HAMA - 14 total score (r = - 0.178, P = 0.005) and HAMD - 24 score (r = - 0.142, P = 0.027).
Conclusions  Patients with chronic insomnia have lower vitamin D level, and patients with winter and
spring onset have lower vitamin D level, worse sleep quality, and more severe anxiety, depression and
somatization symptoms. Patients with worse sleep quality had lower vitamin D level, and more anxiety and
depression. Vitamin D deficiency is associated with sleep quality and risk of anxiety and depression in
patients with chronic insomnia.

[Key words] Sleep initiation and maintenance disorders; Hydroxycholecalciferols;  Anxiety;
Depression
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Table 1. Comparison of general data between chronic
insomnia group and control group

PERN [ (%) ] 3.375  0.066
5 87(36.25)  70(28.46)
Tt 153(63.75) 176(71.54)
AR (%) ] 5122 0.077
18~44% 26(10.83)  44(17.89)
45~59% 96(40.00)  86(34.96)
>60 % 118(49.17) 116(47.15)

ZHE R (x+s5,4F) 1091 +3.74 11.00+3.75 0.929 0.798

e I [ 451 (% ) ] 41(17.08) 46(18.70) 0.216 0.642
BRI LB (%) ] 50(20.83) 56(22.76) 0.266 0.606
T LB (%) ] 23( 9.58) 29(11.79) 0.618 0.432
i+ i I AE [ (9% ) ] 47(19.58) 56(22.76) 0.736 0.391
U RN 33(13.75)  39(15.85) 0.426 0.514
W (%) ] 30(12.50)  30(12.20)  0.010 0.919

Two-independent-sample ¢ test for comparison of education, x? test
for comparison of others, 52 2 7 B2 B (1 L1 447 70 2l 57 FF A< 119 o K
B, HAHR bR I LEBEAT X K 5
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(34.96%) .> 60 % 116 i (47.15%) ; Z B EH FEE S ~
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Table 2. Comparison of 25 (OH) D level between chronic
insomnia group and control group

4L P [M(Pzzf,(f?,g),eg/mu 25([%?(2 ﬁlz
Xf MR 2H 240 18.74(15.05,25.11) 97(40.42)
M RIRA 246 15.72(12.26,19.14) 196(79.67)
Z 8 XA -6.677 78.202
P1Y 0.000 0.000

Mann-Whitney U test for comparsion of 25 (OH) D, and x? test for
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Table 3. Comparison of clinical data of chronic insomnia
patients in different seasons

4 LS =i HHE4 .
{1l = A 25
kil (n=156) (n=g0) XHZH PH
P51 (% ) ] 0.586  0.444
Bk 47(30.13) 23(25.56)
Lotk 109(69.87) 67(74.44)
AU %) ] 1.409  0.494
18~44% 26(16.67) 18(20.00)
45~59 % 52(33.33) 34(37.78)
>60% 78(50.00) 38(42.22)
25(0H)D 14.96 17.23 -2.681  0.007
[M(P,,P,),ng/ml] (11.94,18.13) (12.65,22.08)
PSQI 16.00 15.00 -2.694  0.007
[M(Py,P,), 4] (14.00,18.00) (12.00,17.00)
HAMA-14 13.00 12.00 -2.166  0.030
[M(P,,P,), 4] (11.00,18.00) ( 9.75,16.00)
KR IE 8.00 7.00 -1.623  0.105
( 6.25,11.00) ( 6.00,10.00)
R AR 8 6.00 4.00 -2.545  0.011
( 4.00, 8.00) ( 2.00, 7.00)
HAMD-24 16.00 15.00 -2.065  0.039

[M(P,,P,), 341 (13.00,21.00) (11.75,19.00)

X* test for comparison of sex and age, and Mann-Whitney U test
for comparison of others, 591 R0 AT I8 ) L A AT Xzﬁgﬁ AR b
19 b 347 Mann-Whitney U £ % . 25(0OH) D, 25-hydroxy vitamin
D,25-F 54k 4= 2 D; PSQI, Pittsburgh Sleep Quality Index, VG 2% £
i MR 5T 5 35 %% ; HAMA - 14, Hamilton Anxiety Rating Scale-14, X
2R A JE 3 14 1 ; HAMD -24, Hamilton Depression Rating
Scale-24 , 3% /K WA AR Ez% 2417

R PRI ISR A [ I 5 5 IV 20 PR R 9 L 2

Table 4. Comparison of clinical data of chronic insomnia
patients in different sleep quality

R ERIR AR

il {2 ot 24 3 3

W i (n=114) (no132) XHZ{E P

LIRICN 10733 0.001
B 44(38.60) 26(19.70)
Ttk 70(61.40) 106(80.30)

AEWE (%) ] 0.291  0.865
18~44 % 22(19.30) 22(16.67)
45~59% 39(34.21) 47(35.61)
>60% 53(46.49) 63(47.73)

25(0H)D 16.40 14.92 -1.986  0.047
[M(P,,P,),ngiml] (12.59,20.39) (12.10,18.34)

HAMA-14 12.00 15.00 -4.633  0.000
[M(P,,P,s), 3451 (9.75,15.00) (12.00,19.00)

H i £ 18 7.00 9.00 -5.273  0.000
(15.00, 9.00) ( 7.00,12.00)

JE AR 8 5.00 6.00 -2.859  0.004
(13.00, 7.00) ( 4.00, 8.00)

HAMD-24 14.00 17.00 -5.430  0.000

[M(P,,P,), 4] (11.00,17.00) (14.00,21.00)

X? test for comparison of sex and age, and Mann-Whitney U test
for comparison of others, P B R AE W 1Y) A AT X2 K, H AR b
9 L #5417 Mann-Whitney U 6% . 25(0H) D, 25-hydroxy vitamin
D,25-% 32 A K D; HAMA-14, Hamilton Anxiety Rating Scale-
14, D% /R i £2 & i % 14 T ; HAMD - 24, Hamilton Depression
Rating Scale-24 , %% /R il f Al 45 3¢ 24 35

M TR BRI IR EE ) LA S 2018 A 1 o E (4 R
D K 2RI I PR R FH R0 I TR L 25(0H) D <
20 ng/ml A 4E R DB = (25(0H)D < 30 ng/ml N 4
R DAL H AR 5E LL 20 ng/mlAE A 4 FHE A
Wik GG EREDERZ, e ERDEZ K NH
UL, AR K 29 30% B9 L 60% Y B4R N A7 7 4 1E
ZDH=[25(0H)D <20 ng/ml] FIA £ [25(0H)D <
30 ng/ml ] " ARHFIEEE RN, 12k S R R LT
25(OH) D KA F XIS AR R Dz B R S
TG . MR RO LA 114 48
I MR R RN 150 101 £ e A PR, R PR Tk AR IR R
I35 25 (OH) D, 7K P ik 4 Bl & JE & [ (62.07 +
26.46) nmol/L %I (70.03 + 26.79) nmol/L,P =0.017];
P ATT 3E — 250 0 P G IR A AR A A R IR (] 43
g > 4 /NIEZH (56 41)) F < 4 /NI 2H (58 45 ) , 45 Rk
P, B MW 25 (OH) D, /K 55 T J5 # [ (68.05 +
28.17) nmol/L %} (56.30 +23.51) nmol/L,P=0.017],
2% B B B Bof R] 52 ) 4 M 2 R R R I 4E A2 R D OKF-
WFFE 8w, 1L 25(OH ) D 7K 55 B AR 25 A5 ( B B )

(6] 46 Jd . T 2 3 LB MR O AR AR ) XU 2 47 A
XL, LA 25(OH) D < 20 ng/m B B B % 55 XU 6
T E N P AR ST 1 R IR AR 3 L 25 (OH) D
JKF-5 PSQIIE 43 5 A G, HEM 4E 4= & D k= n] fig
e8P G IR AR A AR TR T MU T B, 8RR AR
AR N B VR XE | [R]49 %E RLE L H JR] R RS S
iR, FEOP AN BB B Z O 4R DG
B . WESE SR, B H B A& 1500 TU 44 R D,
O A = S I NV O T A = R T 7 NI
Bahrami %5 255 17 B P4 b 355 940 9] & 1 5 7 3 2 HIR
BILES T Y E 2 D,(50x 10° TU/JE)IBIT 9 4,
P PRI HR H SR 159% (141/940) % %5 11.28% (106/
940, P =0.003) , {H Larsen 2§ X} 189 #ji| 4 /= & D
ANH[25(0H)D <42 ng/ml ] & #b 784 4= 2 D(20 x
10° TU/J) 4 A~ A J5 , FoiE AR B 7] | Epworth ¥ [ & 5%
(Ess)ﬂlBergenﬁeﬁt%_ag%(BISWFé}i@iﬁ%EE&

RN TG AR R D O HIR S5 e A A AR 5 45
Wiﬁ'#ﬁ,@%ﬂsmll IR B2 2 W 5 30 97 18 1 2% HIR A
N R D Z MG,
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RS MSHEKRIREHF ML 25(0H) D /K F- 55 B I S5 5 G
284 V53 9 AH 5C 43 BT

Table 5. Correlation analyses between 25 (OH) D level and
sleep quality and mood in patients with chronic insomnia

Wb Pear;%()n *Hj&ﬁ‘*ﬁ' W*ﬁ K5 Mt A
i PiH i PiE

PSQI -0.514 0.000 -0.331 0.000
HAMA-14 -0.478 0.000 -0.178 0.005
FEbEEE 0450 0.000 -0.032 0.619
KAVEEE  -0.383 0.000 -0.031 0.633
HAMD-24 -0.481 0.000 -0.142 0.027

PSQI, Pittsburgh Sleep Quality Index, UC 2% €& BE HR 5T 4f 75 %% ;
HAMA-14, Hamilton Anxiety Rating Scale-14, 3 %5 /R fiji £& [& 5 %
14 351 ; HAMD-24 , Hamilton Depression Rating Scale-24, I IR i
AR 2 24

WEIE o, 18 1 2 R 2 A5 T8 30T Y 2 B
PRUZE 2 FRATUR AL w0 5 7, O B AR A AR
SN AR AR 25 K A R B, R R > 6 > H R A AR
KRR L K 93.91% (185/197) , & & Kk 1 K 4
94.42% (186/197) , £ JE& & JF AR & 4= % £ 83.76%
(165/197) ', A M 58 X 18 P 5% IR £ 3 16 47 e B S5
WO AR BN IR AL R S (R R R A
P A AR A 1 £ 08 S AR S 26 0 2 ¥ TR
JIE MR L $2 7% I R B2 T2 TR 5 3 97 18 2 M B 7
O BB 4 ) B, 0 R R G AR AR, b B
AT UL S E SRR AR . s —
THU I PR BF 5 M 40 AT 06 2 B 8 b0 BT R R i2
WP Rk R 1282 49 > 65 % FE X EAE A N T
AR AE 20 (1087 4] ) | %% FE #P AR AE 20 (169 5] ) 1 i JiE
TUABAE 20 (26 1)) , 25 5 7R, 5 JC AR SE 4140 L,
JEE 410 A i 2H 1 EE R 00 BT RE 2H R8I s 25 (OH) D /K
EEIREAR 14% (P <0.01) , H 1l % 25(0H) D /KF R
W 2 SR AR (9 2 57 fE B &R (95%CI: 0.800 ~
15.200, P =0.030) , ¥ il P4 51| AF 8% |4 55 45 %5 L 0 S
MBEST &% W R G, X B OCHE M 78 (P =
0.010) **. HABAE F8 5 & KL FH ST AR 25 4 S fily I
BG4 A2 2D A] I 3 LA AR YT R, i B P T
(20 ~ 40 mg/d) Bk & 4k A= K D(5000 TU/d) IR Y7 55 5
7 W AR AE #E HAMD-24 373 ¥4 T 00 % 95 77
PG (P <0.05) 7" 4R D FEAIK AT 40 A N 45
B KO T, 2% A T R o0 R P R 2 Tk
i, A PE S RE SR, W20 5-F% (8 e (5-HT) AR i, HE 1M
BEAIDAR KRS 2 Be Ak, A AR 3 D K IR AR R K
B EEAAAH GG R 0 Eid 45 PV 30 ) I M AR

JEAE (GAD) B4 R D= & BEAL > N M
BIT AL A e A2 2 DR YT A CH RLIA YT HE Al b
PL50x10° U/ iadr 3 M A  BRG4E4 R DR
JYH 74 H Z IR R (GAD-7) WA BE R (P <
0.0001) , i % HLIA JT 41 GAD-7 343 3 T I i i 3
(P=0.770) ; Z W58 30 K B, 4 A 25 D 32 205 5 4
T 5-HT 7K B B AR & P PR 7 s 7 40 3 0 W& /KT LA
L3-S R A N e S TN X N Y
5 25(0H) D 7K 5 #2 5& R AR 45 35 52 6 M 26 56
R, 5B T 45 A —

L5 TR 18R IR R M 4E A R Dz R
AR LR AR T, B MR T A R
145 28 A7 A6 A OGP B2 I PR = I 1 2 170 3 3000 2 iR
BE R 25(0H)D K- SR, AW 5T Ry B0
W HFEAR /D AR E BEORAWILE AR
JET i L IX 55 58 K S0™ 5, H OGRS AN 2 L 52
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