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Abstract

Objective: To analyze the factors related to the occurrence of erectile dysfunction (ED) in patients
with obstructive sleep apnea (0OSA) and to explore the potential mechanisms involved. Methods: A
total of 732 subjects with OSA, who visited the Hypertension Department of the People’s Hospital
of Xinjiang Uygur Autonomous Region from January 2022 to June 2022, were selected. Erectile
function was assessed using the International Index of Erectile Function-5 (IIEF-5). Among them,
254 patients with ED were designated as the case group, while 478 non-ED subjects formed the
control group. The study involved analyzing and comparing general information, polysomnogra-
phy (PSG) indicators, and related scale scores between the two groups. Multifactorial logistic re-
gression analysis was used to identify factors related to ED, and Spearman’s correlation was uti-
lized to analyze the relationship between IIEF-5 scores, Apnea-Hypopnea Index (AHI), and other
factors. Results: Significant differences were observed between ED and non-ED patients in terms
of age (P < 0.001), abdominal circumference (P = 0.002), waist circumference (P = 0.001), AHI (P =
0.015), mean blood oxygen saturation (P = 0.003), sleepiness score (P = 0.005), and depression
score (P < 0.001). Multifactorial logistic regression analysis revealed that age [OR = 1.053, 95%(CI
(1.032~1.073), P < 0.001], waist circumference [OR = 1.030, 95%CI (1.014~1.047), P < 0.001], and
depression [OR = 1.059, 95%CI (1.040~1.078), P < 0.001] are influencing factors for ED. Spear-
man'’s correlation analysis showed a negative correlation between the IIEF-5 score and AHI (r =
-0.088, P < 0.018) in OSA patients. Conclusion: There is a significant correlation between OSA and
ED. Age, waist circumference, and depression status are independent risk factors for ED in pa-
tients with OSA.
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1. Hl

il

IOFL S 114 e S P 8% 87 452 £ i (obostruictiive sleep apnea syndrome, OSAS) & —Fil i WA REIY 2 Gicdvs, i
THEAR AR ) EAGEAERRZE . AR, AN SR SRR A SRR IR, 388 DARFERR AT B A R
WEME N EIG KRR I[L] [2] [3]. HEikiE, AERERNERLE 9%~38%[H][4]. OSA X GIREN /G = HEAR
FIFRFEMILT, Sl — RIIIERRE, QimiliE . B8 ZHChT . O o I8 922 00 % ke D) e i 15 (Erectile
dysfunction, ED)%[5] [6], 5t Uy REFFEAG (ED) KB SZ 2 KA E AR .

P T REREAF(ED)E S M AR W, T EE RS S MR AR TR T . AR R A PR AR 2 PR R AR,
IS RE AT (ED) B 2 SN TCIE IR B4t 2 88 [ ke ABEAT W R AL [7]. A AL R, fE OSAHS
AEfh, ED BRHEFEIA 69% [8]. K4 OSA H# ED (R RRE, {H OSA T ED N EHAEs
R, ARG TR R, FTFEFEAEERMARRIE— PR, FUAT LA — N RREA
B AFER T OSA B35 kKA ED MHISER R, FHERITHATREmIpLl .
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2. FRMFTE
2.1. MRMR

WEH 2022 4 1 H~2022 4 6 FI{EHTSR4EE /K B XN R B i Rk 12 58 1 2 2 B AR A I (poly-
somnography, PSG)HAF#TE 18~60 i % I S HAE NI iR R OSA (2 W2k 2013 kit 3% [ AR X
4 BN BH 2 1 B R P BT 45 12 T 4R 7 IR PP 20 i vt PR IR R ARAEC I “SUFE B0 (AHI) > 5 (RN 5 AT 112
OSA. OSA " FEE /2. # (5 < AHI < 15), HEF(15< AHI < 30)F1 5 £ (AHI > 30). HERAT ™ H Ok
M B UNEC  OJ73E . 2R, AU Wb PR« FR B, ™ B PR R G e B &
GPEVEBR IR G, BAYIN OSA H# 732 N, I BEWE MR TR, BT MERE, K
ZHraREE R AR XN RER S Z R S HZE .

22. MRAE

2.2.1. —f&HER
IR B R T RGUOREUI NN — IR D G, GRRER. B, MR S EEL
M WS DA S A AR AE

2.2.2.PSG &

KK H] V. Compumedics 23 7 A4 771 44 TEHEAR IS AL . #2F A Profusion PSG HERR 7> BT,
DT E ISR R IRSEE . BOSR. RigiEsh. mEmmEE. OBl BEs. kA, a2l
BI5E R LA 7 h DAL PR AR A 00 o AT R AL M 0 &5 R 07 8 HH OSA f 3 o

2.2.3. [a)&ITE

W Fp e Eh R Ih AE [ brda B (IIEF-5) M &9Ffh,  1IEF-5> 22 /3 #IWr v E ED, <22 43 #|Wih ED, H
<7 SN EEE. 8~11 N, 12~21 NEEE. KM Epworth FEHER K (ESS) VPl BT 700 RIK K WG HEFE
J%. ESS 134 > 6 /M HniEE, >11 9 Ronil HIGHE, >16 3R A fER MERME. 48 [ PF &% (SDS)H
FIEAEWT RN R AHNACIRAS, S = B2 x 1.25 JaBUSE. brEs)y 53~62 RN EEIIAR, 63~72
PEOR T EEAAR, >72 43 FE AR

2.3. GitFESH

SKH SPSS 26.0 Siit BT Gt ot . THE BRI A% + bRz A A 8 (Y 2307 e ) %
IR, BRI LT 2 HEROR o B A F ST AEA t K6 ek 2 - R U A3 (Mann-Whitney U &
I)HEAT LU, =20 2 TRd F PR 3R 07 22 0 el B 4R 2R - RORIT H AR 56 (Kruskal-Wallis H s 40) 2847 LE
B VB LR R O R SR A E AT LA . Spearman AH 24 TR 36 PR 1] A A
KMk, TERARE S R IR E S BRI Z AR B, FFiT 00 Logistic [E1)353 4. LA P < 0.05
A G

3. &R
3.1. ABEELRIFE

NBERI IR ERAFIE IR 1 Frow, J6 732 44 OSA BE WM T “FIJERE K 44.77 £ 861 %, Hfif
BMI A4 27.77 (25.86~30.04) kg/m?, H14i2. AHI {& Jy 24.30 (12.50~44.90)%/43 , H14i7 T90 4 20.60 (5.03~72.50)
5r%p, "4 ED ¥4 20.00 (15.00~22.00).
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XA ED ) OSA B fR H ED 1) OSA Bt TIbEL, 4R E7R, OSA A3F ED f 254 A\,
OSA IN&7F ED I 478 N\, A ED 1) OSA HFH K # (P < 0.001). EH (P =0.002). JER(P =0.001).
AHI (P = 0.015). F&HEE 2 1E40(P = 0.005) FIMAR & 3E40 (P < 0.001) ¥ 535 = TR &4 ED () OSA ¥,
S35 if A8V R BE (P = 0.003) #11 ED 943+ (P < 0.001) 34 & 2K Tk f2 ED 1) OSA i AHLER (P = 0.188).
I (P = 0.097). BMI (P =0.069). i} (P =0.234). UKL (P = 0.273). f AR A A (P = 0.332)F1 T90
(P =0.079) %77 TH W 2H 2 8] Jo B 2 7% 57t (3¢ 1)

Table 1. Demographic characteristics and related clinical phenotypes of OSA patients with and without erectile dysfunction
2 1. OSA {# ED M ED WA OZERIFR RIEXIGKRRTE

Il R R B BH(n=1732) OSA A ED (n = 254) OSA ff ED (n = 478) P 1
FW () 44.77 + 8.61 42,54 + 8.17 45.95 + 8.60 <0.001
WA 52 (Y0) 408 (55.7%) 150 (59.1%) 258 (54%) 0.188
1S (%) 390 (53.3%) 146 (57.5%) 244 (51%) 0.097
BMI (kg/m?) 27.77 (25.86~30.04) 27.70 (25.69~29.41) 28.01 (25.88~30.37) 0.069

i (cm) 41.31+3.13 41.12 £ 2.96 41.41+3.22 0.234

i (cm) 100.90 + 10.42 99.30 + 9.59 101.75 + 10.75 0.002

[ (cm) 101.03 £ 10.48 99.33 £9.27 101.92 + 10.97 0.001

W54 & (mmHg) 135.63 + 13.29 136.37 + 13.66 135.24 + 13.08 0.273
&F5K K (mmHg) 90.56 + 9.34 91.58 +9.79 90.02 + 9.06 0.032
F141 A (10°/L) 6.31 (5.41~7.43) 6.21 (5.22~7.20) 6.38 (5.46~7.53) 0.094
TN (10%/L) 5.17 £ 0.44 5.17 £ 0.39 5.17 + 0.47 0.935
IfiL 7SR (10%/L) 243.95 + 56.87 247.10 + 52.15 242.28 +59.21 0.275
M4 2 FI(g/L) 157.00 + 12.08 157.14 £ 10.21 156.92 + 12.82 0.804
Hith =E(mmol/L) 1.83 (1.27~2.67) 1.87 (1.25~2.50) 1.82 (1.30~2.78) 0.355
A B [ B (mmol/L) 4.65+0.98 473+0.97 4.60 +0.99 0.082
R 1.05+0.23 1.06 +0.23 1.04 £0.23 0.347

(mmol/L)

1&&?;%()35% A 2.95 +0.87 3.05+0.88 2.90 £0.86 0.029
WLEF(umol/L) 69.91 (62.91~78.70) 71.00 (62.92~79.80) 69.00 (62.90~78.13) 0.291
JRZZ (mmol/L) 5.03 (4.27~6.09) 5.01 (4.23~5.77) 5.04 (4.30~6.18) 0.491
JR IR (umol/L) 417.30 + 99.29 415.05 + 94.05 418.50 + 102.03 0.654
H %7 HE (mmol/L) 4.85 (4.43~5.44) 4.76 (4.40~5.20) 4.95 (4.45~5.53) 0.004
AHI(X/h) 24.30 (12.50~44.90) 21.95 (11.20~39.63) 25.60 (13.58~46.80) 0.015

S 47 iy 42 VLR (%) 92.20 + 2.86 92.59 + 2.16 92.00 +3.15 0.003
RARMAAME (%)  82.00 (75.00~85.00) 82.00 (76.00~85.00) 81.00 (74.00~85.00) 0.332
T90 (min) 20.60 (5.03~72.50) 16.60 (4.78~63.80) 22.75 (5.30~77.82) 0.079
ED ¥4 20.00 (15.00~22.00) 23.00 (22.00~24.00) 17.00 (11.00~20.00) <0.001

W HEVE 5y 10.62 +5.37 9.86 + 4.64 11.02 £5.69 0.005
AR FRIE 53 44.20 (35.00~53.00) 38.00 (31.00~46.25) 46.00 (38.00~56.00) <0.001
AR 253 35.52 (28.00~43.00) 30.00 (24.75~38.00) 37.00 (30.00~45.00) <0.001

DOI: 10.12677/acm.2024.142344

2456


https://doi.org/10.12677/acm.2024.142344

HKAHE 2%

3.2. OSA §# ED AR EHXEFER =T Logistic EYIA45r 4

¥ EIR BRI AT Goit 2 e AR Bl — B M 2 I R logistic [A1H 7572, BL OR H > 1.00 At
K2, ORME < 1.00 N{RI KR, 4R A5, X OSA I ED I B A 4t X [OR = 1.053,
95%Cl (1.032~1.073), P < 0.001]; FEMIX} OSA A7 ED Wisgm R A4t % & X[OR = 1.030, 95%CI
(1.014~1.047), P < 0.001]; #HASIRAXT OSA & JF ED [FmHA il 2% L [OR = 1.059, 95%CI
(1.040~1.078), P < 0.001]. XFEHW], Fe. JEH AR 2 OSA &I ED B3 B AL fE K K 3= (4 2).

Table 2. Binary logistic regression analysis of factors associated with the onset of erectile dysfunction in OSA patients
Fz 2. OSA £& ED & iRtEXERM T logistic Y3547

I PR 24 BRI ZHEEST
OR (95%Cl) P1H OR (95%Cl) P14

FW (YD) 1.047 (1.029~1.063) <0.001 1.053 (1.032~1.073) <0.001
W R 2 (%) 0.813 (0.598~1.106) 0.188
PP GL(%) 0.771 (0.568~1.048) 0.097

BMI (kg/m?) 1.045 (1.001~1.091) 0.044 0.989 (0.913~1.071) 0.780
il (cm) 1.030 (0.981~1.082) 0.234

il (cm) 1.024 (1.008~1.039) 0.003 1.001 (0.960~1.045) 0.946

B (cm) 1.025 (1.009~1.041) 0.002 1.030 (1.014~1.047) <0.001
545 (mmHg) 0.994 (0.982~1.005) 0.273

£F5K & (mmHg) 0.982 (0.966~0.998) 0.032 0.992 (0.975~1.010) 0.408
F1 41 (10%L) 1.075 (0.979~1.180) 0.131
241 A (10™L) 0.986 (0.699~1.391) 0.935
I/ (10%/L) 0.999 (0.996~1.001) 0.275
4T 8 A (g/L) 0.998 (0.986~1.011) 0.817
Hith = (mmol/L) 1.015 (0.914~1.127) 0.782
2 1B B (mmol/L) 0.872 (0.747~1.018) 0.082
15 % FE IR & 1 (mmol/L) 0.731 (0.380~1.405) 0.347

%% 2 Ig 2 A (mmol/L) 0.823 (0.691~0.981) 0.030 0.835 (0.690~1.011) 0.064
JULET (umol/L) 0.993 (0.984~1.003) 0.201
JRZ A (mmol/L) 1.055 (0.948~1.175) 0.326
SR (umol/L) 1.000 (0.999~1.002) 0.654

7% B (mmol/L) 1.202 (1.042~1.387) 0.012 1.054 (0.908~1.223) 0.493

AHI(IK/h) 1.009 (1.002~1.016) 0.009 1.004 (0.994~1.013) 0.448

S8 1 2 VLR (%) 0.923 (0.869~0.980) 0.009 0.961 (0.880~1.050) 0.383
g R A )| 0.991 (0.976~1.006) 0.249

T90 (min) 1.003 (1.001~1.004) 0.009 1.000 (0.997~1.003) 0.822

ED iF4> 1.046 (1.013~1.079) 0.005 1.022 (0.989~1.056) 0.191

W HEVF 4 1.048 (1.033~1.063) <0.001 1.003 (0.906~1.111) 0.949

FARARAE 7 1.060 (1.042~1.079) <0.001 1.059 (1.040~1.078) <0.001
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3.3. OSA B IIEF-5 9 & AHI SHEAZMBLE ST

OSA HE 1) IIEF-5 $£4> 54E# (r = —0.257, P < 0.001). BMI(r = -0.075, P = 0.043). f§H(r=-0.117, P
=0.002). JEM(r=-0.120, P = 0.001). #IHBEXVF5(r = -0.311, P < 0.001) & AHI (r = -0.088, P < 0.018)
BEHAMK, 5FHE KL =0.123, P =0.001) 2 IEAH¢; S5 (P =0.599). 4L (P =0.243). T90 (P =
0.053). P S AE (P = 0.088) AR ML A AIEE (P = 0.239) I Mg il 53R 7T 43 (P = 0.241) JC & 3 AH e
(# 3)»

OSA H# 19 AHI 54E#(r = 0.087, P = 0.019). BMI (r = 0.329, P <0.001). #i#(r = 0.317, P < 0.001).
JE i (r = 0.309, P < 0.001). R (r =0.306, P < 0.001). &g/ (r=0.152, P <0.001). #FikHH(r=0.164, P <
0.001). T90 (r = 0.692, P < 0.001) M F&RER F£VF40(r = 0.140, P < 0.001) £ IEMI%; 5P M B AE(r =
—0.457, P <0.001). HAK MM E (r = —0.663, P < 0.001) & IIEF-5 ¥4 (r = —0.088, P = 0.018) & 1 AH 5%
SRR IES (P = 0.827) LB B AH (% 3).

Table 3. Correlation analysis between IIEF-5 scores, AHI, and other factors in OSA patients
= 3. OSA B |IEF-5 49 AHI SEMEEREX D

Il R R B IIEF-5 ¥F-4> AHI
MR REr p 1 R RE P14

e -0.257 <0.001 0.087 0.019
BMI -0.075 0.043 0.329 <0.001
25 FEl -0.019 0.599 0.317 <0.001
J15 EEl -0.117 0.002 0.309 <0.001
JIEE Bl -0.120 0.001 0.306 <0.001
W4 0.043 0.243 0.152 <0.001
#TikE 0.123 0.001 0.164 <0.001
T90 -0.072 0.053 0.692 <0.001
S 34 iy AV A 0.063 0.088 -0.457 <0.001
AR L A VA T 0.044 0.239 -0.663 <0.001
WG R 1T 5 -0.043 0.241 0.140 <0.001
FIAL R 53 -0.311 <0.001 0.008 0.827

AHI -0.088 0.018 - -
IIEF-5 $F43 - - -0.088 0.018

4. ¥7ig

AW AIRER, 5 OSA B3 ED KW KIFFRA (P < 0.001). BMI (P = 0.044). EHEP =
0.003). fE (P = 0.002). AHI (P = 0.009). V¥ If. & WL A1 (P = 0.009) T90 (P = 0.009). "& ¥4 (P = 0.005)
FIIARIES (P < 0.001)% . HEAT 2 KK IE AT /G KB, HAEE(P <0.001). JEE (P < 0.001) A4
(P < 0.00)HGiT#ZER, XKW, Fid. EHE AR Z OSA BE KA ED MM G E. X5
HEAEBIF 7045 FEARA9). BEAEA W 7E R BA[10], WRHHANIE & OSA Al ED HEE [ XK K &, (HAW 7 IR
IR LAE R H (P = 0.188) ALK (P = 0.097) J7 1A BB 2 7 o LEM ISP Ar, AT IL IEF-5 ¥F4r 5
i (P < 0.001). BMI (P = 0.043). I [l (P = 0.002). i [#(P = 0.001). #IAR 143 (P < 0.001) & AHI (P = 0.018)
AREMCH, XH—5IEH T L ERIL. FE, FATESH T AHL SHAE R M, 2RI,
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AHI 54E#(P = 0.019). BMI (P <0.001). i (P < 0.001). AEH(P <0.001). JEFE (P <0.001). YL (P <
0.001). #F7K& (P <0.001). T90 (P <0.001). Pl s AL (P < 0.001) AR MM 4 LA (P < 0.001), W&
HEVF 73 (P < 0.001) A AMAR 43 (P < 0.001)34 & E A Kt X 5L iR A —5, Margel 55 A[11]#F 5%
R, OSA P B2 A (£ 222 AHIE) PTRES ED Y™ B 2 %5 U)AH ¢ . Tokgoz 55 A[12]HH & 3, B #5 OSAS
FEEFEEE RN, 1EFS Y R R .

OSAS FH ED MAHKHHIEATE2TE R, FEFLUNJUMATRE: (1) MEBEAK. TR - 8k -
PERR B AR SIS R G, IS Z MR, R FURIRBER RO . (R KRR R
R PE IR B B 2R (GnRH) 5SS, Fidt GnRH W] i 15 A4 & BORVRE IR P R a3k — 20 SR I8 M e Tt
BRI AT (Ts) . BEEA AR, OSAS B MM /AKPFRAR, 38 kehuig[13] [14] [15].
Zhang [13]1% NG FUR L, 5 PRali4T BF B Z AL, ™ H OSAS B4 I Bl /K-F A1 1IEF-5 115 . 3 F#1Ks
Li [16]%5 ANBAFH T MUSE 3, ATk, 57 ED ML, OSAS £ ED g fE /™ E, MmiEon
YRR (FSH) A2 I (Ts) K P BE AR . OSA SR MHRAE . Sl B MAESR 1 T B — Tk - PER%E, { OSAS
B VMRS, TR REAKF R, 51Kk ED. thoh, REREES| KBRS ZEL, AR 1 BEAR
AF D (19 0L 52 R 7 A5 4, AR ) of S R 4 W S BRARR [ 7] S AR R IR, R N T A e e N B8 5 R Ak
DIReRafg[18] [19]. AEMESZ AR EZAAET N i, HrESE R, INEEZ s AR P A D ERIL, K5,
T S8 AL IR RS2 AR 0 BE Ak, RN S8 R i 2 I, TS B D T B EGE KA ME T RERERS . (2) N
B ReRRRG . N R PR AS LG —EA Z(NO) I A B2 27K F . NO J2 AR N EZ &7 LY, 1E
YERFEIAC T BT T R AEE R KIAEFH[20]. NO & i 72 7 B — A A S BE(NOS) ik, 7EME 5 34k
HEAT I B S0 SRR — W . FE KB, ED FIRA 2 T NADPH S GRG0 0S, 75 PR A= s,
FEUNO S EHEVE AR [21] [22]. FE/NE TSR], A8 PE IR kA 2 AR A 20 A 2 NO & B I &
k(23] [RIREE NSRBI 78 i A I 5 TH R BRSS9 6IE 5 N [24] K30 OSAS 4 NO J NOS 7K-F1)
BB FRC, H'5 OSAS PEEFRERL 2 AHOE, FFHEN OSAS MaE YD ReFEG 1) & 2E v A5 NO 2 NOS
KA K. (3) BRAESICAILAE. AW B A3 B, OSAS B HEMR - -/ IE ) K 2 5Rla T 2508 it
(TR AR, X R L — R A HHE M E A [25]. Goncalves 25 A\ [26]3}iE, OSAS &3 ED fE#
HH A UL AU PR 2 (SaO, < 80%) 1 LUAFINAR iy o ZEARAT T 8 H, ™ H 1 ED %5 [F]T- SaO, H 43 bt T B . Fanfulla
GN[27THLE H T RS 5 . AR A S 52 R AR IR SR UITURE B BR IMURE , 5 SSOM A4 S SRR 8 D By A )
SEIEPRZEANE, ) LRI K TR . LA e N AR SR 4 ISP T, 2 hn i 99 25 i & i e 4
PRI TELIRE T R [28]. [FIRF, DA AR TR I, ARSI A e e R fURE ] 1 IR i — 4R
ELE(NO), S AL 2V 9% B AR P A 17 U B ED [29]; Hvik, ARG AR S0 2 5 201, K AR
() SE Bt — P o S vEvEDhRE s i — 7, KIMREI SR SRR RO, BRIRE N HERGR
K, WA D)RE . (4) MATIRERERG . 72 BIVERIEINT, BIAC ph 2235 3 B 3G N2 5 B 4R e 2K
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