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Abstract

Male sexual dysfunctions (MSDs) often remain undiagnosed and untreated in Asia compared to Europe due to conservative
cultural and religious beliefs, socioeconomic conditions, and lack of awareness. There is a tendency for the use of traditional
medicines and noncompliance with and reduced access to modern healthcare. The present systematic review compared
the incidence and factors of MSD in European and Asian populations. English language population/community-based original
articles on MSDs published in MEDLINE from 2008 to 2018 were retrieved. A total of 5392 studies were retrieved, of
which 50 (25 Asian and 25 European) were finally included in this review. The prevalence of erectile dysfunction (ED)
(0%—95.0% vs. 0.9%—88.8%), low satisfaction (3.2%—37.6% vs. 4.1 %—28.3%), and hypoactive sexual desire disorder (HSDD)
(0.7%—81.4 vs. 0%—65.5%) was higher in Asian than in European men, whereas the prevalence of anorgasmia (0.4% vs. 3%—
65%) was lower in Asian than in European men. Age was an independent positive factor of MSD. In European men over
60 years old, the prevalence of premature ejaculation (PE) decreased. The prevalence of MSD was higher in questionnaires
than in interviews. The significant factors were age, single status, low socioeconomic status, poor general health, less
physical activity, cardiovascular diseases, diabetes, obesity, lower urinary tract symptoms, prostatitis, anxiety, depression
and alcohol, tobacco, and drug use. The prevalence of MSD differed slightly in Asian and European men. There is a need
to conduct large studies on the various Asian populations for the effective management of MSD.
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Male sexual dysfunction (MSD) generally entails an alter-
ation in at least one of the basic sexual functions (desire,
erection, orgasm, and ejaculation). The most common
MSD-related complaints are hypoactive sexual desire dis-
order (HSDD), erectile dysfunction (ED), anorgasmia or
difficulties in reaching orgasm, and premature or delayed
ejaculation (Wylie & Kenney, 2010). MSD may also
involve pain during sexual activities and dissatisfaction
with sexual life (Ni Lochlainn & Kenny, 2013).

Erectile dysfunction is a consistent or recurrent
inability to attain and/or maintain penile erection suf-
ficient for sexual activity (Mola, 2015). Ejaculation
dysfunction involves anejaculation, retrograde ejacula-
tion, premature ejaculation (PE), or delayed ejaculation
(DE). Anejaculation and retrograde ejaculation (ejacu-
lation back to the urinary bladder) are symptomatically
similar due to the absence of fluid ejaculation during

orgasm. In the former condition, semen is not produced
at all, whereas in the latter condition, semen is pro-
duced but cannot be released during orgasm.
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Post-orgasm urine analysis reveals sperm in urine in the
case of retrograde ejaculation (McMahon, 2014). PE is
a spontaneous ecjaculation that occurs sooner than
desired, either before or after penetration. DE is an
undue delay in ecjaculation (Ralph & Wylie, 2005).
Orgasmic dysfunction is defined by anorgasmia, reduced
orgasmic sensation, or delayed orgasm during sexual
activity (DeLamater & Karraker, 2009). Sexual desire
disorder is characterized by a reduced desire (hypoac-
tive desire) compared to normal levels, increased desire
(hyperactive desire) than normal, or sexual aversion
(fear, revulsion, or disgust for sexual activity) (Kafka,
2010; Montgomery, 2008).

The causes of MSD are physical, psychological, or a
combination of both. MSD can occur due to several
pathological conditions (diabetic neuropathy, hyperten-
sion, endocrine alterations, prostate cancer, urinary
infections, urinary incontinence, degenerative and vas-
cular diseases, and surgical damage to nerves and
organs), psychological problems (relationship with
partner, depression, and anxiety), and the use of psy-
choactive (antipsychotic) and antihypertensive drugs
(Al-Turki, 2012; DeLamater & Karraker, 2009; Hassan
et al., 2014; Hoekstra et al., 2012; Huhtaniemi, 2014;
Justo et al., 2010; Mutagaywa et al., 2014; Wong et al.,
2009a; Zhang et al., 2017). Lifestyle (smoking, sub-
stance abuse, overweight, and obesity) and sociodemo-
graphic factors (age, income, education, and employment
status) may also be associated with MSD (Donnelly
etal., 2018; Isha et al., 2016; Palacios-Cefia et al., 2012;
Rao et al., 2015; Zhang et al., 2017).

Residents of European countries have access to
sophisticated diagnostic and treatment options for their
sexual problems. Discussing sex is a taboo in most Asian
societies, and sexual dysfunctions are considered a part
of the normal process of aging. Due to Asian men’s
cultural and religious beliefs, socioeconomic condi-
tions, lack of awareness, tendency for traditional medi-
cines, and noncompliance with and reduced access to
modern healthcare, they do not take sexual dysfunction
as a serious disorder, and it commonly remains undiag-
nosed and untreated (Ho et al., 2011). The differences in
genetic and environmental factors may also influence the
risks of MSD in Asian and European populations differ-
ently. The differences in prevalence and associated fac-
tors of MSD between these regions are not being
reported. This review is being performed to investigate
the comparative incidence of and factors contributing to
MSD in European and Asian populations. The preva-
lence of MSD among young men, defined as men under
60 years of age (<60 years), and elderly men, defined as
men over 60 years of age (>60 years), of the two regions
will also be compared.

Methods

Systematic Literature Search

The literature was searched on MEDLINE using the fol-
lowing keywords: “male sexual dysfunctions,” “erectile
dysfunctions,” “ejaculation dysfunctions” and “orgasmic
dysfunctions”. The search was not narrowed down to
Asian and European regions to avoid missing potential
studies, because many of the studies mention countries
but do not mention the region.

Inclusion and Exclusion Criteria

The criteria for eligibility of studies included that they be
original quantitative population/community-based stud-
ies published from 2008 to 2018 in the English language.
The 10 years duration is to represent a recent review of
the epidemiology of MSD. In this regard, qualitative
studies, reviews, conference abstracts and proceedings,
case reports, reviews, and editorials were excluded.
Furthermore, studies conducted in a population with spe-
cific morbidities and from other than Asian and European
regions were also excluded (Figure 1).

Data Extraction

The studies were carefully reviewed, and information
was extracted about the first authors, study types, popula-
tion characteristics, sampling durations, types of MSD,
definitions of MSD, instruments and methods used to
assess the prevalence of MSD, and associated factors.
Men <60 years of age were categorized as young men
and >60 years as elderly, in accordance with the criteria
of the World Health Organization (WHO).

Results

Included Studies

The database search resulted in the identification of 5,392
studies. In total, 793 of these articles were duplicates, and
2,533 did not discuss the desired research topic. The
remaining 2,066 articles were screened based on abstracts,
and 1,802 studies were excluded based on their design as
a specific cohort, review, or qualitative studies. The full
texts of the 264 remaining studies were assessed, and,
finally, 50 of those studies were included in this system-
atic review (Figure 1).

Characteristics of Included Studies

Table 1 presents the population/community-based stud-
ies reporting on MSD in Asian (n = 25) and European
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Figure |. Flow diagram of study selection.

(n = 25) populations. The Asian studies covered the
prevalence of MSD in eight countries: China (Chung
et al., 2015; Hao et al., 2011; Huang et al., 2014; Kim
et al., 2009; Liang et al., 2010; Tang et al., 2015; Wong
et al., 2009a; Wong et al., 2009b; Zhang et al., 2013;
2016; 2017), India (Rao et al., 2015), Jordan (Ghalayini
et al., 2010), Korea (Jeong et al., 2011; Kim & Jeon,
2013; Lee et al., 2013; Park et al., 2010), Malaysia
(Khoo et al., 2008; Quek et al., 2008), Taiwan (Hwang
etal., 2010; Liu et al., 2010), Thailand (Permpongkosol
et al., 2008), and Turkey (Cayan et al., 2017; Kendirci
et al., 2014; Serefoglu et al., 2011). The European stud-
ies were from 15 countries, namely Belgium (Hendrickx
etal., 2016), Croatia (Carvalheira et al., 2014; Landripet
& Stulhofer, 2015), Denmark (Andersen et al., 2008;
Christensen et al., 2011), Finland (Jern et al., 2012;
Kontula & Haavio-Mannila, 2009), France (Moreau
et al., 2016), Germany (Beutel et al., 2018), Ireland
(Donnelly et al., 2018), the Netherlands (Korfage et al.,
2008), Norway (Tracen & Stigum, 2010), Poland

(Jankowska et al., 2008), Portugal (Quinta Gomes &
Nobre, 2014), the Republic of Moldova (Dumbraveanu
et al., 2018), Spain (Castellanos-Torres et al., 2013;
Ruiz-Mufoz et al., 2013), Sweden (Beckman et al.,
2008; Holm et al., 2012), and the United Kingdom (Lee
et al., 2016; Mitchell et al., 2016; Mitchell et al., 2013),
while a further three studies were conducted on men
from 10 particular countries: Belgium, Estonia, France,
Germany, Hungary, Italy, Poland, Spain, Sweden, and
the United Kingdom (Corona et al., 2010; Lee et al.,
2013; Sand et al., 2008).

The most investigated MSDs included ED, various
types of ED, ejaculation dysfunctions (PE and DE), and
HSDD in both the Asian and European studies. A total of
19 Asian studies presented the prevalence of ED (Cayan
et al., 2017; Chung et al., 2015; Ghalayini et al., 2010;
Hao et al., 2011; Huang et al., 2014; Hwang et al., 2010;
Jeong et al., 2011; Khoo et al., 2008; Kim et al., 2009; Liu
et al., 2010; Permpongkosol et al., 2008; Quek et al.,
2008; Rao et al., 2015; Tang et al., 2015; Wong et al.,



(panunuod)

ol"19 s4e2h 09| §
8| 548k 05—
o§°TE 1s4eRh Op—| €

67 S4Bk 0g= €6€ ai
6'SLisIeh 09— §
495 s1vk 05—
45'9€ sk 01 €
dUEE sk 0g= SoF a3
yy| sieak 09| 144l [EEREAEN
€€T 15184 09| X4 a3 PoW
€79 sk 09-G| €79 [eERA
TL1s4e34 09—| § 95.n02J93Ul
121 :sdeak 05— AJ103108)s1IES JOJ JUDDIYNS
swoadwiAs snnelsodd (+) G0l :s4edk Op—| € UOI1D3.9 UB dA3IYDR
a3y (+) I'11 s1eak 0= 1Tl a3 40 uresns 03 Aajiqeu| #OVS £00T (1107) "1 32 oeH
0 s1eah 9= 0¥ a3 249495
L sIeak 9= viL a3 PO
0'LL 'sIedhk §9= 0LL a3 PilW
Auanoe earshyd (-)
uoissaudaq (+)
SLNT 249435 03 poly (+) (a6007) °oM
33y (+) €88 s1eak G9= €88 a3 SN sypuow 9 ovI SN pue ‘BunaT ‘SUoAA
6’11 :sIeah G9= 611 @3 249A3g auazodwi Ajp3s|dwo
86| SIeah 9= 861 a3 Pol juazodwi Ajo3eI9pOly
67T sIeh G9= 6T a3 PIW auarodwi Apji
uoissaudap eound (+)
sopizely ] (+)
asn suapo|q-¢ (+)
0.5 (+)
so1eqeiq (+)
uoisuasadAH (+)
and (+)
INg (+) (26007) ©0M
S17 249435 01 ol (+) 9'9G s4eah G9= 995 a3 SN uazodw) +OVI £007-100T pue ‘BunaT ‘Buopp
snnelsodd (+)
24035-43| (-)
31| jo Aupend (+) €' 18k 09— §
swoidwAs Areunn (+) T11 sdeh 05— sAeme AlJeau
ured (+) 9°G7 S48k Op—| € Jo sAeme uone.azsuad jo
a3y () T6 sk g | €5l 34 SQpUOW 9 Ul | Ul UIyIM uOnE|NEl] ovs SN (6007) e 32 3uen
091 sS4k 65—GT 091 Apixuy Jea | X35 Inoqe AIdIXuy
T s4eh 6567 fad| aasH Jed | X3S Ul 353.433U1 ON|
syauow
VN TTI sJeak 55T (44 a3 ELUN € 40§ SaNINJIYIP 3)1333.13 ovs (6007) Te 30 wiy|
uoize|ndog
jueoyiuSisuoN jueoyiusig (ssea)) sdnousg a8y 3J0YMA eulyd
eisy
5403084 PaIBIDOSSY (%) @dud|eAd g uondunysAg  poLidd dWi]  UORIUYS/2409S HO-IND poyisly uoneing (4eo ) Joyany
Juonipuod JUDISSISSY Suijdwreg

‘U] ueadoung pue uelsy Ul suondunysAq [enxas °| d|qeL



(panunuod)

(490U
pue Aiojeaidsad ‘QAD)
Ajjeriow sasned |y (4) §7| sIek 9= STl @3 249498
00 isleak §9= 00T a3 pow
LT sieak g9= Lyt d3 Pl
TLS sIeak g9= TS a3 SN jus3oduw) #MOIAIRIU| S00z-100¢  (§107) & 32 Buny>
Hsd ()
VSdL (+)
ogd (+)
DL Ppue LTV ‘73 S1d (+)
‘“Tdd ‘H1 ‘LL ‘duiuies.td Hdg (+) 9'6€ 151894 08-59
“dH ‘dg ‘erwapidisAp uolsualIadAH (+) T'16 saek $9—09
‘Bupjows ‘ea ‘joyode sa1aqelq (+) 1°09 :s4eak 57§
‘351249%3 ‘DA ‘ING a3y (+) 9'8S ‘150 6'6¥ ai sipuow 9 w> §-4311 ‘OVS 1102-800T (#107) e 30 Sueny
£'17 5134 090§
0| sdek gp—0p
s4e94 6€-0€ 8l asW 1=
T'LI 51wk 09-0§
€01 s1ek 6p—0p
0°2:s4eh 6£—0€ 1’11 aaqasH 159.93Ul [BNX3S JO OB
19 48k 09-0§
b saeah gp—0p
ThisieaAh 6€0€ LY 3asad uopdunysAp uone|nael3
a8eLiuew
yam uonoaeysiessiq (+)
|BSNJo. |[BNXSS S[BWS) PJeMO)
sapmime [esaqiuoN (+)
uonenul
[BNX3S S[BWS) PJeMOd
sapmme [edaqljuoN (+)
dipy 8'6 's1834 0905
[ed1paw 3ySnos Jauaeq (+) p€ saeah g0t
(3Q/3d -oy) 28y a3y (+) 0'1:s4eh 6€—0€ € a3 RSN wajqo.d 3jn23.13 #MIIAIU| £00T  (€107) '[e 32 Sueyz
o/ €S 518k 09— §
+0'0€ 4834 05—
29°ST 512k Op—| €
o1 '0T S48k 0g= 1'0€ ai3
4 0°0L:s4e4 09—1§
4 0'p 518k oG-
4 9°€€ s1ek op—| €
4 €87 sk 0g= 1'S€ a3
LY sk 09— | L] a3 19AsS
§°0C 42k 09—G| (Y114 a3 PoW
89 sk 09— | 89 d3 Pl
1°6T 54234 091§
¥'S| sk 0514
S| saeak op—| €
091 1Bk 0g= 1'L1 a3 w> S-4311 ‘OVS
$4010k4 pPaILIDOSSy (9) @dusjeAaly uondunysAQ  polidd dwi]  uonIuyR /4038 JO-IND poyssly uoneng (aeaA) Joyany
Juonipuod JUDISSISSY Suijdwreg

(panunuod) | a|qe



(panunuod)

|oyode pue
‘SOSBISIP JB|NISBAOUGRID
‘AAD ‘92uspisad jo eaJe
‘S|9A3| UOIIBINP?S ‘SONE

diy-o1-1siem ‘sniels [eaLie}

Aouanbauy Bupjows

pue ‘a8e aeLlrew ‘Qy

wisniy g Suenyz (-)
awodul [euosadd (+)
W/B0€ :INg (+)

SLN7 paseRd Hdg (+)
s219qeq (+)

diysuoneja. asnods peg (+)
Ajrep so130.e813 of (+)

33y (+)

Q3 4oA3s (+)

saseasip AJeulinoluan)

(+) “Aouanbauy Supjuig (+)

uoneanp 3upjows (+)
asn 3nuq (+)
smeas yajeay Jood (+)
[9A3] [euonedNpy (+)
(1oqey
[eauaw Jo ‘[edisAyd-iwas
‘[ea1sAyd) uonednadQ (+)
a8y (+)

9'18 saedk 0/ =
'8p is1eak 69-09
9'€T 15484 650§
181 :s4ek g0t
0'9€ 151834 6909

6'9 s1eah 6505

9 :saeh 6p—0F
6'GS :saeah 69—09
|'8€ 54834 6505
681 S8k 6p—0F
$'16 S48k 69—09
I'€p s4eah 6505
€°0€ s4eaAh 6p—0p
6°€] saeah 69—09
0'G1 :sIeh 650§
6T S8k 6p—0F
L'€9 151834 6909
6'ST sI84 650§

G'6 :s4eh 6p—0p
1°L6 ‘51234 6909
§'16 48k 650§
1SS :saek 6p—0f
85 151824 69-09
1°0§ ‘54234 6509
T sdek gp—0p

L6 ‘51834 69-09
0°€| :sIeah 650§

'8 :saeh 6p—0p
9°€T 1548k 6909
1'ST s4eah 60§
0°G€ :saeh 6p—0p

8'16 :s1eak 6909
7'88 151834 650§
€55 1saeah gp—0p

9°0F

141

6°LE

L'Ey

0yl

343

808

S'6€

€0l

1'8¢

6'LL

a3 SN w>

SN

SN

WU 691°0=

av SN

WU gl'6=

HO1 SN LT=

HO1 SN SN

d3 °49A§ LS

a3 PO 11-8

a3 PI'W 1T

a3 SN w>

S-4311 'OV

147 + SWV

142 + Wvav

14

9U0J33503IS3) [B3I0 |

SV JO UOISISA
asaulyDd ‘OVS

WVAYV JO UOISIaA
asaulyd :OVS

§-431| uoIsIaA
asauIyD OV

€102-0107  (£107) "e 3@ Suryz

8007-£00C (5107) e 30 Suey

51031084 PIIBIDOSSY

(%) @duajeAdId

uondunysAig
Juonipuo’

poLiad awij  uon

42Q/3403S HO-IND

poyIs
JUDUUSSassy

uoneing
Suidwreg

(4ea ) Joyany

(penunuod) | s|qeL



(panunuo)

9J1]-xas Jo ddueliodul
pue ‘uoissaudap
‘uonelqeyod Jo yasua)

‘uonduny aARu3od QY| uonduny aAnuZo) (-)

“1QV ‘asnods pue yjas jo asnods yum 9'L€ sIeak 09= 9LE payshes sso
samels yjesy ‘saseasip diysuoneja. ur uonoeysnes (-) 0°€| saeak 09= €l paysies 10N
‘awodul ‘uoiedNpa a8y  A3lAndE [BNXas jo Aduanbauy (-) 7€ saeak 09= e UOIDEJSIIBS MOT] paysnes JaASN #MOIAIRIU| 60078007  (£107) uos[ pue wry|
uoisuatadAy pue ‘|lig uoissaudaqg (+) $°09 s4eh $/-59
‘loyode ‘smiels [ealew Bupjows 3sed (+) 79T $9-S§ G-43]| UOISIDA
‘351219X3 ‘[2A3] [BUORIEINP] a3y (+) 78| stk pG—G 314 a3 SN 81> uea.oy| {DVS €00z (1107) ‘e 32 8uos(
8'9¢ saeak 0g=
saduequnIsip [ed130joydAsd (+) £°0€ :saeah 6p—0F
wsiploJAyrsadAH (+) 9'pT SIedh 6£—0€ uonejnaeld
spieIsosd (+) Y€ 51wk 67-0T SLT 3d  sypuow g dumewsa.d pasouselp-yjas ovs 800C (0102) e 39 >teg
€aJ0))
P11 siek gl = il Q3 349498
Sgl saeah g = S€l a3 PO
0'§T slek g| = 0's¢C a3 PI'W
aHi (+)
NL1H
(+) snjpw saaqeiq (+)
uonesipaly (+)
Aanoe eisAyg 768 s1edh 0/ <
(-) awooul pjoyasnoH (-) €7/ S48k 69—09
upjowss (+) 6551294 6505
[9A9] [euonesnpy (-) £°TS S8k 6p—0f
g (+) b’ 1bisIeak 6€—0€
33y (+) LyTsTeaAk 67> 661 a3 SN 0t= $-3311 2OV SN (0107) e 32 1uikefeys
uop.of
LL°0 5184 09< LL0 aasH ovI
860 'S8k 09< 8€'0 elwsediouy SN SN ovI
601 1Bk 09< 601 3d SN 1a3d ‘ovI
01T steak 09< [} d3 349435
8'9€ 'seak 09< 8'9¢ a3 PO
Supjows pue ‘joyode sa1aqelq (4) 9'1€ 1s4eh 09< 9lE a3 PO ©3 PIIW
24mdn.3s Ajiwey ‘9j1dIWop uolsualiadAH (+) S0 :sueak 09< S0l a3 P!
‘snyeas ojydesSowapoldos pakojdwaun (+) (5107) B 3@
‘uoi3edonps ‘uonednddo 98y patel (4) G'gp 1saeak 09 < SEh a3 SN SN 5-4311 ‘OVI SN ory euedeseuedyes
elpu]
£°9] :sdeak 09 <
92.0AIp pue ‘oellIew (+) £'8 :saeak 65—0§
J0 Yyadua| ‘uaup|iyd aasH (+) 1S saedh 6p—0p syauow
Buiaey ‘diyssaumo a3erirew yam paysnessiq (+) 80 :sdeah 6£—0¢€ € J0J UoNdAID UlBIUIRW
Buisnoy quawAoldwy a3y (+) 0°0 :s4eh 678 0'S a3 Jes\ 30U P|NO? 10 U033 ON +OVS 2102 (5107) 'e 3@ Sueyz
5103084 pa3eIossy (9) @dusjeAdIy uondunysAq  polidd awi]  uoniuye/a403s JO-IND poy3aly uoneing (4ea 1) Joyany
Juonipuod JUBWISSISSY Buidweg

(panunuod) | a|qe



(panunuod)

uoissaudap
pue ‘uoisuaiuadAy

sa12qeIq (-)
Kwpixuy (+)

0 S48k 09=

0| 'sIeak 6505
¥'6 sIeh 64—0F
0°€l 112k 6€—0€

‘san|noiyip aSellrew 98y xas Jo Aouanbaug (+) 1'9] saedk 70T (a4 3Id uw 7= IREl
7'88 :sJeah 09=
€6 518k 6508
8'Sp ek g0
L£6T s4eak 6£-0€
05T 4224 67-0T 00§ dS l[B1RAQ
179 4k 09=
elmooN (+) 9h§ s1eak 650§
uoisusIadAH (+) 67T S8k 6p—0F
‘uoissaudap pue sa19qelq (+) §'9 :sueak g£—0F
“Aa1xue ‘SONINIYYIP [eILIEL a3y (+) £'9 svak 6707 9l a3 Ie> SN (8007) e 321N
0'€9 S8k 0L <
9s0on|9 (+) €°€€ 1548k 69—09
IWg (+) €8] 'sIeh 6505 ¥'ST av suonsanb 2a.y3 03 s Wvav ‘ovi
0'S§T sdeak 0/ <
05§ :s4eahk 69—09
06 4224 6505 Syl 3 949435 ol
9'9 :sueaf 0/ <
0 :sdeak 69—09
'S 51894 650§ 'S a3 Pon -8
6'87 1s4eh 0L <
0°G 'se4 6909
L£'91 1512k 650§ LL] Q3 POW ©3 PIIW 91-Cl
0°0€ S48k 0/ <
uoissaudaQ (+) €0€ 584 6909
sin1 (+) 8'9¢ :s4eak 6505 8T€ [eERIA 17-L1
uonednaoQ (4) 0°56 SIeah 0/ <
snaess ypeaH (-) 8'06 ‘S84 6909
‘[2A3] [euoneanpa ‘Audluyag a8y (+) §'29 s1eak 6505 SvL a3 SN w> §-4311 0V SN (8007) e 3 ooy
eiskejepy
'€ 1512k 909
uonoeysies (-) 991 1548k 650§
a3 (+) §'9| :sae3k gp—0f
oseasip o1e1sodd (+) TE| sieah 6£—0€
aseasip [eurds (+) 0'§1 548k 67-0C 991 3d uwz= 1731 yrremdosg
aseasip ploJAy] (+) €11 :sieak $9-07 €11 3d 8= 1d3d ‘Ovs
ured >peg (+) 8| 518k $9-09
uoIIdR)SIIBS pUR ‘BSBISIP SRLYIY (+) 8°/7 S48k 650§
cnesso.d ‘aseasip [euids uoisuasedAH (+) €6 sS4k g0
‘aseasip ploJAys ‘ured ydeq sa19qeiq (4) 69| sIeahk 6g—0€
‘uosuaztadAH :173) Jod a3y (+) L0 :s1eh 6707 S6l 3d SN ovs 0102 (€107) e 32 227
51031084 PaIBIDOSSY (9) @2us|eADLy uomdunysA@  polddd dwil]  uoniuya(/a403S JO-IND poy3aly uoneing (a3 A) Joyany
Juonipuod JUBWSSISSY Suidweg

(panunuod) | sjqeL



(panunuo)

NG PuUe asiduax3

snneisodd (+)
J2ojn ondad (+)
oseasip 1esH (4)
uolsualiadAH (+)
sa39qeiq (+)
uonednadQ (+)
juswAoldwaun (+)
104031y (+)
Bupjows (+)
Supjows jo uoneanqg (4)
swoouj (-)
uonzeonpy (-)
paewun (+)

28y (+)

uonoeysies (-)
swoouj (-)
|9A9] |euonesnpy (+)

6'7¢€ 1548k 0/—09
16 S8 65—0§
€'¢ saek gp—0p

T0 sk 0409

6'9] S8k 65—05
1L sS4k g0t

6°€7 S48k 0/—09

T 1T 548k 6505

T s1eh g0

0°LL :s4ek 0/—09

8Ly 's1eak 650§

$'€T saeak 6p—0b

p'18 :sdeah 0/ =
0L sk 69-09
18 :s4eak 6509
$°0S S48k 6p—0p

Pyl saedk 0L =
1'vL 18k 6909
6' L S48k 65—0§
ST s1eak 6p—0p

19 sdeak 0L <

9% :saeak 6909

87 S48k 650§

8] :saeak gp—0F

11 sk 6€—0€
:saeah 65—0€
87 154834 65-0¢€
§9 :sueah 65—0€

8G sueak 0/ <
P 129k 69—09
1€ sk 650§
8] saeak gp—0p
/| sIedh 6£—0€

G| saeak gL <

£ s4eah 6909
:saedh 65—05
508k 6p—0b
:saedh 6E—0€

o~

~

- — ™

G'G7 s4eak 09=
9'6| 5484 6505
§€| stk ep—0p
1°01 :s4eak £—0¢

17 4k 6707

911

'€l

SLI

Ty

€18

€vS

€T

8¢

LT

(4]

3 249435

a3 PO

Q3 PI'W

a3

aasH

a3

a3
[«EEIEIEN

a3 pol

@3 POl 03 Pl

a3

a3

3d+d3

syauow 9 SN

SN SN

1> 24008
SN 10 UO3JD YIM Wd|qo.d

w>

SN

MIIAIIU|

S-4311 ‘0vI

SH3 ‘OvI

S-4311 ‘0vI

M3IAIRIU|

(8007)
SN [e 39 [osoySuoduwiiag

puejiey

8007—£00T (0107) e 30 ni

9007 (0107) e 32 Suemy
uemie]

S.031084 paJeIdossy

(9) @duseAsIyg

uonounysiq
Juonipuo)

poldd awil]  uoluyd/2403S JO-IND

poyely
JusWISSassy

uoneinq (aea4) Joyany

Suijduwreg

(panuiuod) °| 3jqeL



(panunuod)

£°0] :sIe94 08-59
8| :s.eak $9-05
1T is4eak 6p—GE

€| saeah | Elel syauow 9 wsedio pakepq
L7 5484 08-99
8'6 ‘584 $9-05
L£01 124 6h—S€
€6 S48 pE—| 6 3Id syauow 9 wsedJo Alreg
€ 1 s1eak 08-59
011 S48k $9—05
uondeysies (-) 0 grsaeah 6h—ge (9100)
(3a/3d) 98y (aasH ‘a3) =8v (+) 60124 pE—p| €8 a3z syuowy €= S4S°OVS  TI0Z-110T ‘[ 33 30PlipusH
wni3jeg
3doyn3
Hdg (+)
dD (+)
(a3 L _
2J4aA3s-pow) elwapidisAq (+) 69| sieak 0/ =
(a3 e4enss-pow) Qv (+) 80 12k 69-09
(q3 vumres G0 :s4eak 650§
-pouw) sisoJa|asosayny (+) 10 :s1e24 64—0p a3 34eA38
(@3 s40nss 0'9C 'sedk 0L=
-pow) uoisua1uadAH (+) '8 51824 6909
(@3 9] :saeah 65—0§
24aA9s-pow) sa1aqelq (+) 67°0 ‘S84 60 SS9 a3 PO
(a3 18T :sdeak 0/ =
3.9A35-pow) 3dg 10 dD (+) §'8€ sek 6909
(Q3 a40n0s S0l s4eah 650§
-pow) JapJosIp JenseA (+) ST 's1eh 6p—0F 95T a3 i
swoou| (+) 678 sIedh /=
9ouapIsaJ ueqJn (+) 8'89 :sJek 6909
panay (+) §'€ ek 650G
IWg pue audwAojdwaun [oA3] [euonesnpy (-) 0'L1 s34 6p—0F (X3 a3 SN 9T> S-4311 ‘0VI SN (£107) e 30 ueked
and (+)
snyjpw sa3aqelq (4)
‘uoisusruadAH (+) 9'9/ saedk 0/ =
riwapidiisig (+) 195 :s4eak 69—09
Adua1d1jop 2U0.9150153) IWg (+) 1°LT :s4e4 6505 #-OHSI pue
pue B3 dUspisoy awodul (-) I'6 5184 6y—0f l444 adW SN U=‘1='st= ‘SSdl ‘§-4311 ‘OVI 010z  (#102) '[e 39 Pa1puUay)
"6 1Bk L=
L£'8€ 's1eh 6909
07T 5484 650§
§0T s4e4 6p—0F did Pue ‘IdIV
§'§1 saeah 6E—0€ ‘1Q3d JO UoIsIRA (1102)
uopduny [enxas (-) 0% S48k 67-0C 0'sC id  spuow 9 1€> ‘6< yspnL VI 600C ‘e 39 nj3oja.ag
Aodpany
51031084 PaIBIDOSSY (9) @2us|eAdLy uomdunysA@  polddd dwil]  uoniuye(/a403S JO-IND poyaly uoneing (a3 A) Joyany
Juonipuod JUBWSSISSY Suidweg

(panunuod) | sjqeL

10



(panunuo)

51'€7 s4eak §/—0§
p€81 1saeah /-0
51721 s1ek 670
¥'8| s4eak /-0

954n0dJ23Ul
Sulnp uonsaJs ureureWw

oL T S4BA GH—0T FLI Jo ureiqo o3 enbapeul
(saeah gp—07) Bunjows (+) oS :suedh GH—0T »801 ‘usyyo anb, |
(s1eo4 5p—07) 0E=IWG (+) 59'p seak G0 '8 Jo w3y e 3sowe,, (8002)
|G pue 98y :sueak G/—0§ a3y (+) GG 1saeak GH—0T 101 a3 sjpuow 9 ‘swn ay3 |ie, Supusiiadxy Vs $00T ‘e 39 ussuspuy
sewiuaq
wsed.io
4€'6 's1eak 08| €6 syauow 9 Suiydeau ul sanndYIq
uoneanpa syauow
pue ‘asn AydeaSouuod @8y 6'61-79 1k 0p—8| 661-79 1a Jea A T 40} xewi|d 01 Ajiqeu| avsso OVS
syauow ¢
(ueneo.s) uoneanpy (-) 8T sIeh 0p—8| 8Tl Jea\  JOj 3JISOp [enXas padnpay
asn Aydea8outod (ssen3nuog syauow g
pue (ueidomIoN)) a8y g ueneouD) 8y (+)  pLE-€'9| SIeKOp—8l  HLE-E9I aasH 4B\ JOj 3JISSp [enXxas padnpay avsso ‘OVS
480 :sIeah 0p—8| 8'0¢ w> S-4311 ‘OVS
(z ueneour) uoneonpy (-) syauow ¢ Joy
(ueneouD) uodaIR Sulurejulew pue (5102) “230yms
uonedNpa pue a8y asn AydeaBoudod (+)  €87-T¥| S1eAh 0p—8|  €8T-T¥I a3 Jea A SuiAsIyde Yum senjndq avsso ‘OVvS 102 pue 3adLipue
asn Ayde.3ou.od pue
‘8U0] J0) X35 dARY J0OU uondad.ad yieay peg (+)
PIP ‘9ARDR.IE A|[BNXDS o8e
30U ‘Jouited 03 pardeIRIE pasea.oul jo uondaduad (+)
AJ[enxas 10U ‘X3S UM asn Ayde.3ouod (+) 67T sIeh 09<
J0uU sa0p Jaulled Aouanbauy uoneqanisely (+) 66T 'sI894 6505
‘Jauled JusjolA [ed1sAyd s3uijo9y s3uny Jsulied (+) §LT 518k ep—0p
‘uonedipaw ‘@snge [enxas Jaulied JO ssauaAndesIIe 9T :saeak 6£0¢€
‘souised yum diysuoneppu Jo uondaduad aanedaN (+) 7T saeh 78| aasH syjuow 9 I5943]Ul [BNX3S 3SBIII3Q
pue uonedunwwod Jood diysuonejau jo uoneanq (+) T0 S48k 09 <
‘aAIssed Ajjenxas Jauled UONY3.3 JO 9dUBPHUOD-J|3S (-) 8’| :saeak 65—0§
pue 8urioq 81| [enxas uoissaudap JaydiH (+) p'€ saeh 6p—0p ssa.aasIp [euosJad
Jo uondaduad ‘ssaas Aienxasy (4) 1S saeak £—0¢ YlIM SyIuowW g Ised| 1 000C F102)
[euoissajoud ‘ssaupadi]  ueiSamJoN pue ueneod? (+) €°¢ isaeak ¢7-8| Pl aasH Jea\ O} 3S9J93Ul [BNXSS JO >R IVSLVYN ‘OVS SN ‘e 19 BJIBY[RAIRD
eneos)d
0 :s4eak 08-59
0 :s4eah $9—05
60 ‘S84 gp—GE
6°0 's1eh pE— | 90 UOISIDAE [BNX3S syauow 9 UOISIDAE [BNXDG
€°G :s4eak 08—-G9
€/ saeak $9—05
1T sS4k 6p—GE QJ1s9p
8| s4edh pE—| €1 aasH syluow 9  |enxas snoaueiuods Jo e
¥ sJeak 08—59
8’| :saeak $9—05§
0 :s4eah gp—GE uone|noelo
0 :s4eh pE— | 90 EN] syauow 9 noyum wsesio
5101084 PaIBIDOSSY (9) @dus|eAdLy uondunysAg  polLiad awi | poy3ay uoneing (4eaA) Joyany
Juonipuod JUBWISSISSY Buidweg

(panunuod) | a|qe



(panunuo)

Ay |N3sew JO s1dNJIsuU0)

paliewun
pue ‘snjeis [ealiew ‘Jeak
ase| s||iq Suiked sannoyyp
‘QWodul ‘|2A3] uoiedNpa
‘@ouapisad jo ade|d ‘smels
|eaew ‘quswAoldws ek
1se| s|jiq Suiked sannoiyyip
QWOodU| ‘|9A9] UoHEINPD

‘92UdpIsau JO el

INg

INg

INg

uonaeysies yaeaH (-)
uoldeysies [enxas (-)

(3d) parrewun (+)
(elunaaedsAQ) swoouj (-)
(elunaJedsAq
3 UoNOUNYSAP [enxas) Jeak
ase| s||iq Suiked sannoypq (+)
(@3) 3uawAordws (-)

38y (+)

38y ()

L€ 1s1eah §/—0L
0€ ‘s4eak 6909
T sIedk 6505
S| sk ep—0p
11 :saeahk €—0€

8 1saeak 67—0C

o~

€ ek 0/=

8| :steak 07>
G9 sueak /=
€7 :s1eah 00T
0¢ :sJeah 09=

01 ‘sJeak 65-0T
T :sdedh 07>

9| sJeak 9=

G 1suek 5—0S

| :saeak 0G>

8' is4eahk §/—0§
9L 'sedk §/—0§
LY 548k §/—08
T'9 s4eak §/—0§
39°| 48k G0
pL € S48 G407
STE 1S40 Gy
£'g:saedh GH—0T
L'L 's1edk §/—0§
I°6 :sI1e9k §/—0§
9L 'sedk §/—0§
'8 's.eak §/—0§
o8 14834 §p—0T
o171 1848k Gp—0T
50°€ S8k Gp—0T
G'7 1s4eah GH—0T
ST sk G705
861 sk /05
9L :s1eh §/-0§
961 sk §/—0§
-9'8T S8k §4—0T
p| €T s4Beh GH—0T
o €T 1seak G—0T
£ €T 548k G0

91

a3 SN U033 W.31-1I0Ys 4O ON|

|njured xag
elwsediouy

uonsunysAp
|enxag uondUNYSAp [enxas Auy

a3 SN san|naiyIp a|12a.3

Jordu a0 Apaed
aasH syluow 9  a.1sap [enxas jo Aduanbauy

JUCHITS]
2unb,, Jo  ‘ewn ay1 e
Isowle, ‘awn ay |fe,

Elel Syluow 9 3SB) 003 BWOD UoNENdEl]

JUs3jo

Q1nb,, Jo  ‘own aya e
Isowe,, . ‘awn ayl ||e

1se} 001 SWOD uohe|ndely

.

3d syauow 9

(8007) "Ie 32 pues
«odoung

MR 1002

(e1102)

ovs S00T  [e 30 udsUAISLYD

5101084 PIIBIDOSSY

(%) @douajeAdly

uondunysig
Juonipuo)

POLIRd AWI|  UORIUYI/RI09S HO-IND

poyIsy uoneing
JUBWSSISSY

(4ea ) Joyany
Suidweg

(panunuod) | sjqeL

12



(panunuod)

Areaq (+)
Ajreag-a.d (+)

uoissaudaq (+)
a8y (+)

s1n1(+)
uoyssaudaq (+)

Aus3q0 (+)

sa1qelq (+)

and (+)

s1n1(+)

uoissaudaq (+)
uoldeysies [enxas (-)
yajeay Jood sauried (+)
uswAoldwaun (+)
Bupjows (+)

9duapIsad jJo Anuno) (+)
0 98v (+)

€7 ek $/—G9
1T ek $9—GG
8] :saeaf y5—Gj
0€ saeaf /—G9
9] :saeah $9-G5

8 :suedf $G—Gp

WFLL IRk 9=
31719 s4eak 9=
161 518k 9=
€065 :s4eak 09=
€87 saeak o/ =
T LT S48k 6909
0'ST 1seak 6503
T €T sedk 6p—0F
10| :sdeak oL=
€L s1eak 6909
0t ‘5894 6505
0 S48k 6p—0F
0’11 sdeah o/ =
0'8 'sea4 6909
0§ s4eah 6505
0°€ :saeh 6p—0F
'8 saeak gr=
S| '8k 69-09
6'8 'se34 6505
9'9 :suedk 6p—0f
0'GE sdeah o/ =
0'§1 548k 69—09
8'p 583k 6505
9°0 :s4eh 6p—0F
67 SIedh 0/ =
0'€T 4224 6909
I'p1 :s1eak 650§
S 1saedk gp—0p

G'GG sueak /=
6'S€ ‘S84 69-09
8'8| 548k 650§

TS 'sieh ep—0p

0T

4l

€09

YLt

9's

1Tl

€L1

S0€

uondeysies Mo 3JI| [eNX3S YaIMm palysires 10N

5403084 PaIBIDOSSY

(%) @douajeAdld

uayyo
ai BN a1nb sannoyyIp 511323.13 ovs 666187661  (6007) I8 3 gn3uoy)
puejuiy
uonda.s dosy pue 393
a3 Je3) 03 3[qe JoASU—SIWRAWOS O4S-SVIW3I ‘OVS SN (€107) e 32 227
UoI3DBYSIIES MO |BNX3s YIIM paysiessiq
w3 jleH>
wsedio yoeay swn jjey > wseduo yoeoy
wsesuo
elwsediouy yoraU J2ABU U0 Ajpury
JapJosip
slwsesio awn jjey > 03 ApJey
@3 249A95
a3 Pon
¥1-04S
a3 SN SN -SVIW3 ‘OVS SN (0107) '[e 32 eUOIOD
uondunysAg  poLIdd dwi]  UORIUYS/R40dS HO-IND poyIa|y uoneing (4eo ) Joyany
Juonipuod JUDISSISSY Suijduwreg

(penunuod) | s|qeL

13



(panunuod)

Jeak Buidweg (+)

¥ Ly sdedk 0/ =
69| S48k 0/—19
bh S8k 09— §
0 'seak 0G| ¥
9°0 S84 Op—| €

(5007) Buiiqeyod 33y (+) 00 'se4 e8| '8 aasH Yauoly  1s9p [enxas Jo Bulf994 ON ovI 5007 (8107) e 39 joInag
Auewingn
9 :saeak $7T—G| 9 | < uondUNYSAp [eNxag
uonsunysAp auo
L1184 p7—G| L [enxag 1589 38 UOIIUNYSAP [enXaS
a|qeanses|d AjpJed 03
97 :saeak $7T—G| 9z 10U X33 ua3jo xas ul aunses|d oN|
Ajpaed 03
87 :s1eak $7—G| 8T aasH UD3JO D.ISOP [BNXIS MO
Ajpaes
asn02403UI [Enxas SuLiepuIy €| ek p7—§| € njured xag 03 U330 Xas JuLinp ured
UBYM SUONIUNISAP | <) AjJea 01 usyyo wsedio
Adueudaud papusauiun (+) L1 518k $T-G| Ll 3a Buiydeau ur Aoy
suonUNYSAp | < AjpJed 03
10 3sanodJa3ul Surispuly 76 saeak $7-G| 43 3d us3j0 uoneNdeld dunjewWa.ly
AoueuBaud papuayuiun 34 10 @3 uaym Aj.Jed 03 U930 UoNdAID
J9A9 PUE ‘S| | § ‘X3S P04 uonoeysies [enxas (+) 9| :saeak 7G| 9 a3 RLEY Sulureaurew ui wajqo.d MIIAIRIU| 0107 (9107) '|e 3@ neauoly
duedy
00 :s4e34 8p—8| 0 3 349A35 am)
10 :s1e24 gp—8| ¥o P3 PO 11-8
9| 10k gp—8| 9l a3 POW ©3 PIIW 91—l
7€l saeah gp—g| el a3 Pl 17-L1
uoyssaudaq (+)
hwexuy (+)
9sanodJaiul 34y 38 g3 (4)
a3y (+) TS| sieak gy—g| sl a3 w> S-4311 :OVS 9007-500C (210) "Te 32 usaf
8uoum aq 03 aA0| INOYIM
xas Suipaedau pue ‘Appinb
001 ulWod Wwop|as
Jauaed (a1 jo Aousnbauy
SU3 Y3IM UONDESIIES I0) Suisno.e
9s4nod.93ul Jusnba.y Aydea3ouuod Buipulq (-)
auow Buriizyaad X35 Yum paysiesun (+)
‘diysuonejau Juasaud jueysodul
ay3 jo uoneinp 9J1 [enxas Buriapisuo?) (-)
‘swoldwAs ssauis ‘||Ng Jaudied ny| s Ajjenxeg (<) Jeaf 3se| Ul USYO
‘Aouanbauy asidaaxa Suiuonouny [enxas poos) (-) 0€ :saeaf /—G9 aynb Jo
‘uoneanpa ‘diysuonejad Wa9153-J|3s [enXxas Mo (+) T 48k $9-GG AaaA swaqoud pasned
Jo uoneunp 93y yajeay pooo (-) €| ek pG—Gp Sl aasH QISP [BNX3S UMO JO >jde]
5401084 PIIeIDOSSy (%) @dusjeAs.q uondunysA@  polIdd dwi]  UOMIUYR(]/403S JO-IND poyIa|y uoneing (4ea 1) Joyany
Juonipuod JUBWISSISSYY Buidweg

(panunuod) | sjqeL

14



(panunuod)

Ananoe [edisAyd (-)
Yajeay [esauas uood (+)
paaLideq (+)

Ig (+)

95UBpISaL JO BBy a3y (+)

€69 :sueak pg=
1'§T s4eak 6/—0/
£'S| s1eah 69-09
101 s4ea4 65—0F
TH9 sieak 0g=
L'0€ 112k 60/
§'§1 s4eah 6909
6'8 S48 65—0F

8'09 :sieak 0g=
9'7€ 1s1eh /0L
§'L1 s4eh 6909

16 'S8k 65—0p

1569 :saeak /=
(171 € 512k 0/—19
Sp1 s4eh 09-1§
158 1424 05— 1%
1§71 | S8k op—| €
TP ek 08|
§'8€ 1sueak L=
&€l saek 0/—9
'y saeak 091§
L] S8k 05—
L] 1wk 0p—1 €
00 sk 0E-8|
0°0S :sdeah o/ =
861 548k 0/—19
/'L saeak 091§
T S8k 05—
8 saedh Op—| €
8'7 is4eh 0g-8|
1§719 :saeak L=
18°9€ 5189k 0/—|9
0% s4e4 091§
6] ‘s1eak 0g—| 4
11°T 5182 Op—| €
00 's1e4 08|
6'LE saeahk 0L =
8'6 51224 0/~19
8’1 s1eah 09-1§
10°0 :s4ea4 0G— |
0°0 424 Op—| €
00 :s1234 08|

<

S6l

6TC

A 44

el

(4]

dsS

JapJosip
s1wsesio

a3

SN

swajqo.d |enxas 3ig

wseguo

SN YoeaJ 03 Ajiqe Jood Jo oN

SN

uo133.9 ou 03 Jood AISA

97-Dld3 ‘OVS

SN (8107) 'Ie 32 Ajjpuuog
puejaJ|

910T

5401084 PaILIDOSSYy

(%) @duajeAdly

uonsunysig
Juonipuo)

polLiad awi )

uonIYR/RI0S HO-IND

poyisly
JUSWISSISSY

uoneing (4eaA) Joyany

Suijduwreg

(penunuod) | s|qeL

15



(panunuod)

38y (+)

| saedhk £19—09
0°G 'seh 6505
0'9:54e4 6p—0F
0°G 'sIeh 6€—0€
0'G sk 78|
091 51834 650§
0’11 ‘seak gh—0p
0L s4eah 6€-0€
0'6 sk 67-8|
11 :s4eak £9—09
0L S48 65—0S
08 :s4eaf 6p—0F
0'8 :s4eh 6€—0€
001 :sIeak 67-8|
0'€€ sk 650§
0°0€ S48k 6p—0F
07T s4eah 6£-0€
08T s1ek 67-8|
0'8C :s4eak £19—09
04T sk 650§
061 S8k 6p—0F
0'€T :sIeah 6€-0€
0¥ sIeahk 67-8|
0'6 ‘S84 6505
0 s4eh 6p—0F
0'¢ s4eah 6€-0€
06 s4eak 67-8|
€'€¢ saeak £19—09
011 sIe3k 650§
0L :sdeah 6p—0F
0°'G :saeah 6€—0€
0°'G :saeah 678

TET sk g/~
§'TT 's4eak /-89
8'8| :sIeak £9-59
§°0T s4eah $9-79
€€ saeak |9-85
L1 sk g/~
9'1§ 15189k 0/—89
1'9% s4eak £9-G9
¥ 1 151894 $9-79
8°0F :sIeak |9-8§
€97 steak g/—|/
61T 51294k 0/—89
'8l :saeah £9-59
9¥| sIeh $9-79
0TI sieak |9-8§

8¢

00l

(A4

08t

JapJosip

s1wsesio

ia

ia

3d

3d

a3

a3

UONDEJSIIES MO

adasH

a3

NLEY

Jesa

SN

wa|qoud dwsedio

SN

SN

SN

SN
paisajiuew

U033 JO WR|qo.d

paisajiuew
UoII93.09 JO Wd|qoId

paysnessip AISA

9.ISOp [BNX3S OU IsowW|y

suo3daJ4e Suluiejurew
4o 3unia8 Yam swa|qo.d

MIIAIRIU|

2y/S d|npow
y2anQ OV

(0107)
800C wn3ng pue usded |
AemioN

$007-€00T  (800T) [e 32 28eji0))
SpuelaYy3ISsN

5401084 paIeIDOSSy

(9) @duajeAdId

uonsunysig
Juonipuod

poliad awi |

142@/3403S O-IND

poyIaly
JUBISSISSY

uopeing (4eap) Joyany

Burjduwreg

(ponupuod) | sqey

16



(panunuod)

snjels |ejldew
Pue (3d ‘QSH ‘Q3) 12A3]
[euonesnps ‘diysuonejod
3ua.44nd jo yadug| ‘(3d) a8y

(3Q) 1243] euoEINp (-)
(3@ ® asH ‘a3) #8v (+)

[2A3] [euoneanpy (-)
a8y (+)

TSP sk 0/-8|
17 :sdeah 6=

21 saedf pG—Gj
9 :saedk pH—GE

| saeah pE—GT

T 'saedh $7-8|
6€ SIeah GG=

€7 :steak p5—Gp
Tl sieak pi—ge
saedh $E-GT
|1 isaeak y7-g|

~

‘17 sdeak 0/-8|

0'56 S84 6/~99
7’68 15189k §9-9¢
€6y s1eak G5-9¢
¥'81 :sIeah Gy
0°G :saeak 6/—99
€71 sIek §9-95
¥'TE sIeah G594
£'8T 's1e3h G
0 :s4eah 6/—99
' is1eak §9-95
6% S8k G594
87T sIeah €
001 :s1e94 6/~99
001 :s4ea4 §9-9§
996 S48 G5-9¢
6'69 48Kk Gh—T€

0'61 S84 650§
0| S48k 6p—0p
0°€ | :sIeahk 6£—0€
07| sIeak 67-8|
9¢ ‘s1eak £9-09
0°€| 'S4 650§
0| s1eah p—0p
0'61 sk 6£—0€
0'G| s1eak 67-8|
0°€ | :sIeah 650§
0'8 S48k 6p—0F
0 :sdeah 66—0€
0'9 :saeak 6781

(474

ol

601

'z

9l

3d

ai
9J9A3S 01 POl

a3 PI'W

a3

2J9A95

POl

P!

swo|qo.ad
|enxag

aasH

adasH

JapJosip
JlwsesiQ

pides skeme 01 sawnswog

S2NNDIYYIP UONDBID sAem]e
1SOW|e puE SaWI SO\

uondaIS swn 3yl Jo

J[eY INOGE pUE SAWIIBWOS

S3NNDIYIP UONIDDID
sAem|e 01 sawnaWog

3.ISOp [enXxas padnpay

2.1S9p [enXas padnpay

wa|qoud d1wsedio

43| JO UOISIBA
asan3niiod ‘OVS

9[eds SV
JO UOISIaA ysijod

0102-800C

SN

(€107) "[e 30 sewon
le8nyiog

(8002)

‘e 139 ®y{semo|uef
puejod

5403284 pPIIRIDOSsy

(%) @duajeAaly

uondunysig
fuonipuo)

42Q/3403S JO-IND

poyIsly
JUBWISSISSYY

uoneang
Suidwes

(aea ) Joyany

(panunuod) | a|qe

17



(panunuod)

1'8] ik G9=
6'8C :s4eaf $9—0G
T0€ :saeh 6p—0F
€11 saeah €-0€

6’11 seak 78| 0T [eERHA
8'88 :s1eak 9=
§'TL sIek 490§
s11 (+) 0TS ek 640
©enI20oN (+) 6'9C 51wk 6€—0¢ (8100)
33y (+) TL| ek 67| I'Ly ai SN SN S-4311 ‘0vI 910T-S10T  '[e 39 hueaAelquIng
eAOp|oly jo dlqndoy
[ sIedh gg=
| :saeah GG
| saedh pp—GE
| saeah e—GT aasH 2.IS3P [ENX3S MO| SABM[E
T isaeak $7-8| 6T 9.J9A3s 03 pojy ISOW[E pue SOWII IS0}
}€ saeah G6=
L1 4wk y5—Gp
8 :saedk pH—G¢ aJ1sap
 1saeah $E-GT [BNX3s MO| Wil 3y3 jo
11 :sieahk y7-g| €yl AdsH Mol PlI J|BY InOGE pue SBWIIBWOS
2.IS9p [BNX3S
T saeah 0/-8| L1 adasH MO| sAem[e 03 SBWIIPWOS
p| steah 5=
€ 54k yG—Gp
8 :s1eah ph—g¢ SanndyIp
 1saedh $E-GT 1a J1wse3Io skemfe
g :saeak $7-8| 8 9J9A3S 01 POl ISOW[E pue SaWII IS0
0€ sJeah GG=
L1 s1edhk yS—G
11 4834 ph—g¢ sannaiyIp
6 S48k $E-GT dlwsedo awn ay3 jo
71 sieak 7| ve 3d PI'W 3By 3n0OqeE puE saWIBWoOg
sa13nd1yIp diwses.io
G’/ saeak 0/-8| S/l Elel sAem|e 01 sownAWOg
7T sIedh gg=
0C ‘sJeak yS—G
€7 :steak G
87 :sIeah $£-GT Id uoize|noefo pides skeme
€7 ek 78| 1'€T 9.19A3s 03 POy 1SOW|E pUB SaWI ISO|]
6F SIedh GG=
8p seak GG
€ S4Bk pp—GE uoize|noefe
G saeak HE—GT pides swn ay3 jo ey
0Op :s1eak 78| 44 3d PIIW INOQe pue saRaWog
51031084 PaIBIDOSSY (9) @2us|eADLy uomdunysA@  polddd dwil]  uoniuya(/a403S JO-IND poy3aly uoneing (a3 A) Joyany
Juonipuod JUBWSSISSY Suidweg

(panunuod) | sjqeL
0]



(panunuod)

(@3) 19 pue (QAsH) 28y

(3d) “eoA Suijdwes

(aeak) a8e Jauried
[ensed pue ‘(4eak) Aiunod
padojaasp ‘uonesnps 98y

s[sea sonsawop 3uiop

u| 3JeYS pUE 4|asaUO

1338 500| 03 3wy el
‘UaJp|Iyd Joy Suried 93y

33y (+)

(@3) -ea 3uydwres ()

(4eak) Anunod
padojaaap-tapun wouq (+)
(4eaA) Jouried uen3ay (-)
(wn |1v) Aated ()

X35 Jo
Aouanbauy moj auisaq (+)
sse[d> Supjiom [enuely (4)
ya[eay poos (-)

Ajiwrey 8unaoddns uy
Aj|es1wouods aaedoqe|oD) (-)

0'€7 :sdeah Gp
€8l s4eak g¢

G'6| :SIeak G
G'7| saedk g

0'9 :sdeak o/
8¢ saeak 0/
9'¢ 1saedk 0/

1€ saeak o/
€8 saeak 0/
18] :sJeak o/

0T sdek oz

Iy 48k pi—GE
€°G 1saeadh HE-GT
9'9 saeak $7-9|
T6 'sIedh ph—ge
8'6 S48k HE—GT
€71 vk p7-9|

6’9 :sJeah G9=
L'p s1eh $9—Gp
0°G 'sIeak yH—0¢g
€°G saeak 679

8'0€ :sIedh 9=
6'G 'seh $9-09
7T S8k 6p—0F
T'| 40k 6€—0€
L0 s1eak 67-8|
g'/| siedh 9=
L1 s1eA 909
GG 1suedk gp—0p
LT S48k 6£—0€
b1 sk 67-8|
G| 7 :s4eak g9=
07T 5484 90§
0| s4eah 60t
8'G sk 6€—0¢
0'€ sk 67-8|

It

991
09
9'€
L'E
€8
181

(4]

10l

L8

¥l

qaasH

a3

UONDEBYSIIBS MO

3d

a3

uondeysies Mo

UoNDEYSIIES MO

uondejsizes Mo

a3 249495

a3 PO

@3 POW ©3 Pt

SN

SN

Jea |

Jea |

op!

| 9582129

uonv3.4s 3uoas ssa

uoldejsizes ou/MoT

uone|naeld aunewa.d

SN

9SJnodJ33ul
[eNXas Yaim uonseysiessiq

2l
[enXas Yaim uonoeysnessiq

suonead
[enxas Ja1je s3uljay

Wvav
pa3e|sue.) YSIPAMS

PaIIPol ‘OVS

M3IAIU|

MIIAIRIU|

M3IAIRIU|

MIIAIRIU|

MBIIAIRIU|

(z100)

010T ‘e 39 wjoH z3adg
10—000C
LL9L6]
1002-000T
LL6179L61
1002-000T
8 LL79L6]
1002-000C
LL61-9L61
10—000C

221-9L61 (8007) e 30 ueuD{Rg

uspams

(€100)
600T ‘[e 39 Zoun|y-zniy

(€107) e 3@
600C $9.40 | -Soue||9158D)

uredg

5403284 pPIJRID0SSy

(%) @duajeAald

uonsunysig
fuonipuo)

polLiad awi |

uonIUYR /2108 HO-IND

poyialy
JUBWISSISSY

uoneing (4ea 1) Joyany

Suijduwreg

(panunuod) | a|qe

19



(panunuo)

¥01 sIeah $/-59
901 :sIe4 $9-6§
6’/ S8 GG
€8 's1eAh pp—g¢
8'6 'S8k pE—T

23y T6 sk y7-9| T6 aa xewi|> Suyoead ut Ajnoypq
801 isHeak /99
001 :s1e24 $9-55
9°€| isIedh pS—Gp
851 :s1eh ph—g¢
I'61 sk e
a8y (-) G'9| saedh 79| 6¥l Id App2inb 001 xewnd paydeay
0'€l saeahk /99
£51 ssHeak $9-gg
L1] s1eh 5S-Gy
6'€l seak pi—ge
61| saeh pe—T swa|qo.d
a8y 9°¢| s4eh pT-9| g€l ds [eNXas JO 240W 40 OM3 Auy
§€G seh p/-69
'8 sk $9-Gg
10 S48k p5—Gp
€0 s1eah pp—GE
1°6€ 18k pe—pT swa|qo.d
a8y (+) T°9¢ S8k 79| 91y ds [enxas JO aJow J0 duoAuy
SIS (+)
Xas [euonijoAuoN (+)
Jeaf 3sed ul xos 10y Buiked (+)
sseak g
3se| Ul Jaudded xas aweg (+)
Yauouw 3sed pue xas swi
51§ 7€ $S2U3SIp puE 1239y (+)
Jaunied B yum
X35 INOqeE >j[e3 J0uue)) (+)
Jaunued o1 Addeyun (4)
paejos| (+) 0'LT s1edh §/-59
Jaursed yum 3uian (-) 8/ sS4k $9-GG
yaeay Jood (+) ¥'81 is1eak pS5—Gp
uoyssaudaq (+) T 1T ek pp—G¢
juswAholdwaun (+) 99| :saek pE—T uopduny
9dUapIsaJ Jo eade paAlidaqg a3y (+) '] sdeak y7—9| [enxas Mo uodUNY [BNXBS MO
00€ :s4eahk j/—g9
€T s1vk 955
yEl saeh -Gy
6'L I8 pp—GE
6L s1edh T uondaJd ue
a3y (+) 9L saeh 479 6l ai 8uidea>| pue 3u3s8 3jqno. | Ovs  T10z-010T  (£107) T 32 lRYI
wop3sunj pajun
5403084 PIIeIDOSSy (%) @dus|eAdly uondunysAg  poLIdd W] UORIUYS(/403S PO-IND poyIsjy uoneing (a3 A) Joyany
Juonipuod JUBISSISSY Suijdwreg

(penunuod) | s|qeL

20



(panunuo)

(aasH)

yajeay Jood pue (QASH)

aAd “(aasH % 3a)

spyLe (QAasH ¥ 3Q)
dg Y3iH ‘(uonoeysies) a8y

a3y

ady

ady

o8y

(@3) uoissaudeq (+)
3| X3S

|BJ9A0 Yaim uondeysnessip (+)

(aasH
%8 30 ‘a3) Yaesy Jood (+)
(@3) ewipsy (+)
(@3) sereqeiq (+)
(@3) and (+)
(aasH @ @3) spuyay (+)
(@3) dg u8iH (+)
(3a» @a) ?8y (+)

T6] siedk 68—08
T0T 's1eh 6,0/,
G'7T s4eak 69—09
£'81 :s1e34 650§
TS 'sIeak 6808
TEE 51wk /0L
69| 518k 69—09
€8 :s1eak 6505
"6 s1ea4 6808
9Tk saeh 6/~0L
1°0€ ‘s4eak 69-09
THT s1eahk 650§
€88 s4eah 6808
199 54834 6/—0L
§'S€ 4wk 6909
§'51 51wk 6509
8’| :saeah /—G9
9’ :saeh $9—GG
€°¢ saealh $5—Gp
0°'G :saeh pp—G¢
19 saeak pe—T
'S isaeah y7-9|
g€ saeaf /—G9
GG :suedh $9-G5
p'p saeh GG
8'G saedf pp—G¢
€9 548k HE—4T
1S saeak 79|
0’| s4eak $/—G9
61 'seah $9-Gg
0'C s4eh pg—Gp
8’| s4eah ph—Ge
L] saeah e
8’| seh y7-9|
9°€| sIeh $,/-59
091 :sIe3h $9-6§
€G1 steak pg—gp
TL| 1wk ph—ge
S| sIeh pE—T
S saeh H7-9|

66l

99l

€ce

(413

8Y

'S

(34|

uoijdeysiyes Mo

ia

aasH

a3

a|qeanses|d
10U X33

Apixuy

|njured xag

assH

9J1| [enxas
|[eJ9A0 YaIm palsnessiq

wses.o Suiaiyde Anoyqg

9.ISOP/AALIP [ENX3S
JO [9A3] pasea.dap Jeak
snolaaud yum pasedwor

SININIYYIP 32313 O-VYS VS13 ‘OVS

X35 Ul JuaWAolua e

X35 3ULINp SNOIXUE 3|24

xas ul ured [eaisAyd

X3S Ul 3594931 paYdE]

£107-210T (9107) ‘e 30 297

5101084 PIIBIDOSSY

(%) @duajeAdly

uondunysig
uonipuo)

uon

j2Q/2105 JO-IND poaly
JUDUUSSasSy

uoneing (a3 p) Joyany

Suidweg

(panunuod) | sjqeL

21



‘snieiso.d duoayDy

2|3uIgy

‘paJauliey,

reddy

‘|Iey9ads

IsNqoY,

0€<= “IWNG-

'6°6T-ST IWGp

'ST> NG,

‘om3 Apnag,

‘swoldwiAs 91| 21e3s0.4d YUAA,

‘uonsanb a|3uis,

‘w|qoad [enxas = ¢S PUe ‘AJAIDRUI [BNXDS = |§ {DUDDIIS UORDUN) [BNXDS = S4S ‘T AIOIUSAU| 241s9 [BNXDS = 7-|S ‘A3AndE

[enxas = Jy/§ !9]yo.d uonendelg aunjews.d = d3d |00 sisoudeiq uonenoelg aunews.d = | 34 ‘uonendeld aunjewsa.d = 34 {parels 30U = SN ‘0007 S|AIS9YI] U SOPNINIY [BNXSS JO ASAINS [BUOREN 94| = Q00T TVSLVN
‘24reuuonsand YaesH [enxss Sl = H-OHSIA {uonounysAp diajed sjew = Q| ‘93edopow = poj, ‘wsipeuosodAy 19suo 91e| = HOT ‘DUIDIPS|y [BNX3S 10} A19120§ [BUONEBUISIU| = |SS| 24005 WOoldWAS 938350 [BUOIIRUIDIU|
= §Sd| owi3 A>uaie| uonenoeld [euiSeAe.aul = | 3| ‘UOIDIS UOKDUNY B|1IDBIS — UONDUNSAQ 9|1399.7 JO XPU| [BUOIBUIAIU| = 43-43]| ‘UONDUNSAQ 9[1309.13 JO XOPU| [BUOIBUIIU| SWDI|-G = G-43|| ‘JOP.IOSIP 2.1ISOP [ENXDS
aandeodAy = QQSH ‘[eds uoissaudaq dLIBIIRD WRI-G| = §[-SAD ‘Al-I9pJosi [BIUS| JO [enuely = A-SQ ‘uone|ndele pakejpp = 3 931sodwo) Xapu| J9dueD) 91eIs0.d papuedxy ay] = D|dJ ‘DJIBUUONSIND) IUSWISSISSY
uonsung jenxag Suidy jo Apms [euipnaiduo ueadoung = O-WYS VST S4reuuonsand) uonoung [enxas Apnig 3uidy sjely ueadouny = DS SYIAT ‘UONIUNYSAp 9[1109J49 = (3 ‘9U0JIS0ISA] 934 BUNBINDIID = | 4D ‘AIOIUSAU|
uoI32UN [BNX3S JO [eNUB| JoLIg = |4SING OedS swoidwAs s lely SuiBy sy = SV ‘uonendelg aumewsa.d jo Xapu| diqedy = Jd|V 9|NPOJ Iuswssassy Aduayeq usdodpuy = |y Qy Aduaidyep usSoJpue = Qy 910N

s|qeJnses|d

$'G saeah |79 'S J0U X5 X9s Ul 3uswAolus e

8P s4edk | 79| 8y Kwixuy X3s 8ulINp SNOIXUE 1|34

6'] saeah | 79| 61 |njured xag xas ui ured [ed1sAyd

§0| :s4ek |79 501 aasH X3S Ul 3594931 paYIET

€8 1548k | 79| €8 aa xewi|> Suiydeas ul Anoyq

€] sdek 179 el Id Apf2Inb 003 xewid paydesy

g'eg saeah 79| 8'€E ds swa|qo.d [enxas Jo duoAuy

uondaud ue Suidasy|
VN gL 51wk |79 8L a3 pue 3un3s8 Anayig OVS  T102-010T  (9107) T8 32 1IPY23II4
S103084 pa3eI0Sssy (9) @dusjeAD.Ly uondunysAq  poliad awi | y2Q/24038 HO-IND poy3aly uoneing (4eaA) Joyany
Juonipuod JUBWISSISSY Suidweg

(panunuod) | sjqeL

22



Irfan et al.

23

2009a; 2009b; 2016; Zhang et al., 2013, 2017), including
eight studies that also presented different types of ED
(Cayan et al.,2017; Chung et al., 2015; Khoo et al., 2008;
Permpongkosol et al., 2008; Rao et al., 2015; Tang et al.,
2015; Wong et al., 2009a; 2009b). A total of seven Asian
studies covered ejaculation dysfunction (Lee et al., 2013;
Liang et al., 2010; Park et al., 2010; Quek et al., 2008;
Rao et al., 2015; Serefoglu et al., 2011; Zhang et al.,
2013), while four studies discussed HSDD (Kim et al.,
2009; Liu et al., 2010; Rao et al., 2015; Zhang et al.,
2013). Twenty studies investigated the prevalence of ED
in European populations (Andersen et al., 2008; Beckman
et al., 2008; Christensen et al., 2011; Corona et al., 2010;
Donnelly et al., 2018; Dumbraveanu et al., 2018;
Hendrickx et al., 2016; Jern et al., 2012; Holm et al.,
2012; Kontula & Haavio-Mannila, 2009; Korfage et al.,
2008; Landripet & Stulhofer, 2015; 2013, 2016; Mitchell
etal., 2013; 2016; Moreau et al., 2016; Quinta Gomes &
Nobre, 2014; Sand et al., 2008; Traeen & Stigum, 2010),
and four of them also discussed the various types of ED
(Corona et al., 2010; Dumbraveanu et al., 2018; Jern
et al., 2012; Quinta Gomes & Nobre, 2014). A total of
eight studies investigated ejaculation dysfunction
(Andersen et al., 2008; Beckman et al., 2008; Hendrickx
et al., 2016; Holm et al., 2012; Lee et al., 2016; Mitchell
etal., 2013, 2016; Moreau et al., 2016; Quinta Gomes &
Nobre, 2014; Traecen & Stigum, 2010), and 13 studies dis-
cussed HSDD (Andersen et al., 2008; Beutel et al., 2018;
Carvalheira et al., 2014; Hendrickx et al., 2016; Korfage
etal., 2008; Landripet & Stulhofer, 2015; Lee et al., 2016;
Mitchell et al., 2013, 2016; Moreau et al., 2016; Quinta
Gomes & Nobre, 2014; Tracen & Stigum, 2010). In the
Asian and European populations, there were 23 and 24
studies, respectively, that discussed at least one associ-
ated factor of MSD (Table 1).

Prevalence of Sexual Dysfunctions

Erectile Dysfunction. Table 1 presents that the prevalence
of ED was 0% to 95.0% of Asian men. The prevalence of
ED was 0% to 88.2% and 7% to 95.0% for men <60
years (Cayan et al., 2017; Ghalayini et al., 2010; Hao
etal.,2011; Huang et al., 2014; Hwang et al., 2010; Jeong
etal., 2011; Khoo et al., 2008; Kim et al., 2009; Liu et al.,
2010; Permpongkosol et al., 2008; Quek et al., 2008;
Tang et al., 2015; Zhang et al., 2013, 2016, 2017) and
>60 years (Cayan et al., 2017; Chung et al., 2015; Gha-
layini et al., 2010; Huang et al., 2014; Hwang et al., 2010;
Jeong et al., 2011; Khoo et al., 2008; Liu et al., 2010;
Permpongkosol et al., 2008; Quek et al., 2008; Rao et al.,
2015; Tang et al., 2015; Wong et al., 2009a; Zhang et al.,
2016; 2017), respectively. The prevalence of ED in Asian
men <60 years was lowest for 18-29 years (0%—6.3%)
(Hwang et al., 2010; Quek et al., 2008; Zhang et al., 2016),
followed by 30-39 years (0.8%—41.4%) (Ghalayini et al.,

2010; Hwang et al., 2010; Quek et al., 2008; Zhang et al.,
2013, 2016), 4049 years (1%-55.3%) (Cayan et al.,
2017; Ghalayini et al., 2010; Hwang et al., 2010; Liu
et al., 2010; Permpongkosol et al., 2008; Quek et al.,
2008; Tang et al., 2015; Zhang et al., 2016; Zhang et al.,
2013, 2017) and 50-59 years (3%—88.2%) (Cayan et al.,
2017; Ghalayini et al., 2010; Huang et al., 2014; Hwang
et al., 2010; Khoo et al., 2008; Liu et al., 2010; Perm-
pongkosol et al., 2008; Quek et al., 2008; Tang et al.,
2015; Zhang et al., 2016, 2017). The prevalence of ED
was 7% to 91.8%, and 15% to 95% for men 60—69 years
(Cayan et al., 2017; Ghalayini et al., 2010; Huang et al.,
2014; Hwang et al., 2010; Khoo et al., 2008; Liu et al.,
2010; Tang et al., 2015; Zhang et al., 2017) and =70
years (Cayan et al., 2017; Ghalayini et al., 2010; Hwang
et al., 2010; Khoo et al., 2008; Liu et al., 2010; Zhang
et al., 2017), respectively.

The overall prevalence of ED in European men was
0.9% to 88.8%. European men <60 years had a preva-
lence 0f 0.9% to 52% (Andersen et al., 2008; Christensen
et al., 2011; Corona et al., 2010; Dumbraveanu et al.,
2018; Hendrickx et al., 2016; Holm et al., 2012; Jern
et al., 2012; Kontula & Haavio-Mannila, 2009; Korfage
et al., 2008; Landripet & Stulhofer, 2015; Lee et al.,
2016; Mitchell et al., 2013, 2016; Moreau et al., 2016;
Quinta Gomes & Nobre, 2014; Sand et al., 2008; Traeen
& Stigum, 2010), while men >60 years had a prevalence
0f 8.3% to 88.8% (Andersen et al., 2008; Beckman et al.,
2008; Christensen et al., 2011; Corona et al., 2010;
Donnelly et al.,, 2018; Dumbraveanu et al., 2018;
Hendrickx et al., 2016; Jern et al., 2012; Kontula &
Haavio-Mannila, 2009; Korfage et al., 2008; Landripet
& Stulhofer, 2015; Lee et al., 2013; Mitchell et al., 2013;
Moreau et al., 2016; Quinta Gomes & Nobre, 2014; Sand
et al., 2008; Holm et al., 2012; Tracen & Stigum, 2010).
The age groups showed that the European men <60
years in the age group 18-29 years had a prevalence of
ED ranging from 5% to 17.2% (Dumbraveanu et al.,
2018; Sand et al., 2008; Tracen & Stigum, 2010), which
became 3% to 26.9% for 30-39 years (Dumbraveanu
et al., 2018; Sand et al., 2008; Tracen & Stigum, 2010)
and 4% to 52% in men 40—49 years (Corona et al., 2010;
Dumbraveanu et al., 2018; Holm et al., 2012; Sand et al.,
2008; Traeen & Stigum, 2010). European men 50-59
years had a prevalence that varied from 5% to 22%
(Christensen et al., 2011; Corona et al., 2010; Lee et al.,
2016; Sand et al., 2008; Tracen & Stigum, 2010), fol-
lowed by 60—69 years (14.6%—-35.9%) (Corona et al.,
2010; Donnelly et al., 2018; Korfage et al., 2008; Lee
et al., 2016; Sand et al., 2008; Tracen & Stigum, 2010),
=70 years (8.3%—66.1%) (Beckman et al., 2008; Corona
et al., 2010; Donnelly et al., 2018; Korfage et al., 2008;
Lee et al., 2016; Sand et al., 2008), and =80 years
(60.8%—88.3%) (Donnelly et al., 2018; Lee et al., 2016)
(Table 1).
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Mild Erectile Dysfunction. According to Table 1, the
overall prevalence of mild ED was 2.5% to 77% in Asian
men. The prevalence of mild ED ranged from 2.5% to
36.8% and 10.5% to 77% in men <60 years (Cayan et al.,
2017; Ghalayini et al., 2010; Hao et al., 2011; Khoo et al.,
2008; Permpongkosol et al., 2008; Tang et al., 2015) and
>60 years (Cayan et al., 2017; Chung et al., 2015; Khoo
et al., 2008; Permpongkosol et al., 2008; Rao et al., 2015;
Tang et al., 2015; Wong et al., 2009a; 2009b), respec-
tively. The prevalence of mild ED for Asian men <60
years was lowest in the age group 4049 years (2.5%—
35%) (Cayan et al., 2017; Permpongkosol et al., 2008;
Tang et al., 2015), followed by 50-59 years (10.5%—
36.8%) (Cayan et al., 2017; Khoo et al., 2008; Permpong-
kosol et al., 2008; Tang et al., 2015). The prevalence of
mild ED was 23.6% to 38.5% and 28.1% to 30.0% for
men 60—69 years (Cayan et al., 2017; Khoo et al., 2008;
Permpongkosol et al., 2008; Tang et al., 2015) and =70
years (Cayan et al., 2017; Khoo et al., 2008), respectively.

The overall prevalence of mild ED for European men
was 7% to 39%. European men <60 years had a preva-
lence of 7% to 39% (Dumbraveanu et al., 2018; Jern
et al., 2012; Quinta Gomes & Nobre, 2014), while men
>60 years had a prevalence of 18.7% (Dumbraveanu
et al., 2018). The age groups showed that European men
<60 years in the age group 18-29 years had a prevalence
of mild ED ranged from 11% to 11.9% (Dumbraveanu
et al.,, 2018; Quinta Gomes & Nobre, 2014), which
became 17.3% for 30-39 years (Dumbraveanu et al.,
2018) and 30.2% in men 40-49 years (Dumbraveanu
etal., 2018) (Table 1).

Mild to Moderate Erectile Dysfunction. For Asian men,
the overall prevalence of mild to moderate ED was 5%
to 31.6%. The prevalence of mild to moderate ED was
16.7% and 5% to 31.6% in men <60 years (Hwang et al.,
2010; Khoo et al., 2008) and >60 years (Hwang et al.,
2010; Khoo et al., 2008; Rao et al., 2015), respectively.
The prevalence of mild to moderate ED for Asian men
<60 years was lowest (16.7%) in 50-59 years (Khoo
et al., 2008). The prevalence of mild to moderate ED
was 5% and 28.9% for men 60—69 years (Khoo et al.,
2008) and =70 years (Khoo et al., 2008), respectively
(Table 1).

The overall prevalence of mild to moderate ED for
European men was 1.6% to 22%. European men <60
years had a prevalence of 1.6% to 22% (Dumbraveanu
etal., 2018; Jern et al., 2012), while men >60 years had
a prevalence of 21.5% (Dumbraveanu et al., 2018). The
age groups showed that European men <60 years in the
age group 18-29 years had a prevalence of mild to mod-
erate ED of 3%, which increased to 5.8% for 30—39 years
and 14% in men 40—49 years (Dumbraveanu et al., 2018)
(Table 1).

Moderate Erectile Dysfunction. For Asian men, the
overall prevalence of moderate ED was 0.3% to 36.8%.
The prevalence of moderate ED was 0.3% to 16.9% and
5% to 36.8% in men <60 years (Cayan et al., 2017; Gha-
layini et al., 2010; Hao et al., 2011; Hwang et al., 2010;
Khoo et al., 2008; Permpongkosol et al., 2008; Tang et al.,
2015) and >60 years (Cayan et al., 2017; Chung et al.,
2015; Khoo et al., 2008; Permpongkosol et al., 2008;
Rao et al., 2015; Tang et al., 2015; Wong et al., 2009a;
2009b), respectively. The prevalence of moderate ED for
Asian men <60 years was lowest (0.29%—8.2%) for men
40—49 years (Cayan et al., 2017; Permpongkosol et al.,
2008; Tang et al., 2015), followed by 1.6% to 16.9% in
50-59 years (Cayan et al., 2017; Khoo et al., 2008; Perm-
pongkosol et al., 2008; Tang et al., 2015). The prevalence
of moderate ED was 5% to 9.7%, and 6.6% to 26% for
men 60—69 years (Cayan et al., 2017; Khoo et al., 2008;
Permpongkosol et al., 2008; Tang et al., 2015) and =70
years (Cayan et al., 2017; Khoo et al., 2008), respectively
(Table 1).

The overall prevalence of moderate ED for European
men was 0.4% to 29%. European men <60 years had a
prevalence of 0.4% to 14.1% (Corona et al., 2010;
Dumbraveanu et al., 2018; Jern et al., 2012), while men
>60 years had a prevalence of 17.8% to 29% (Corona
et al., 2010; Dumbraveanu et al., 2018). The age groups
showed that European men <60 years in the age group
18-29 years had a prevalence of moderate ED of 1.4%
(Dumbraveanu et al., 2018), which increased to 2.7% in
30-39 years (Dumbraveanu et al., 2018), 4.5% to 5.5% in
40—49 years (Corona et al., 2010; Dumbraveanu et al.,
2018), and 14.1% for men 50-59 years (Corona et al.,
2010) (Table 1). The prevalence of moderate ED was
23% and 29% for men 60-69 years and =70 years,
respectively (Corona et al., 2010).

Severe Erectile Dysfunction. For Asian men, the over-
all prevalence of severe ED was 0.1% to 58.4%. The
prevalence of severe ED was 0.1% to 50.1% and 0.8% to
58.4% in men <60 years (Cayan et al., 2017; Ghalayini
et al., 2010; Hao et al., 2011; Hwang et al., 2010; Khoo
et al., 2008; Permpongkosol et al., 2008; Tang et al.,
2015) and >60 years (Cayan et al., 2017; Chung et al.,
2015; Khoo et al., 2008; Permpongkosol et al., 2008; Rao
etal., 2015; Tang et al., 2015; Wong et al., 2009a; 2009b),
respectively. The prevalence of severe ED for Asian men
<60 years was lowest (0.1% to 12.2%) in 4049 years
(Cayan et al., 2017; Permpongkosol et al., 2008; Tang
et al., 2015) and increased to 0.5% to 50.1% in 50-59
years (Cayan et al., 2017; Khoo et al., 2008; Permpong-
kosol et al., 2008; Tang et al., 2015). The prevalence of
severe ED was 0.8% to 58.4% and 14.9% to 25% for
men 60—69 years (Cayan et al., 2017; Khoo et al., 2008;
Permpongkosol et al., 2008; Tang et al., 2015) and =70
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years (Cayan et al., 2017; Khoo et al., 2008), respectively
(Table 1).

The overall prevalence of severe ED for European
men was 0% to 35%. European men <60 years had a
prevalence of 0% to 4.8% (Corona et al, 2010;
Dumbraveanu et al., 2018; Jern et al., 2012), while men
>60 years had a prevalence of 15% to 35% (Corona
et al., 2010; Dumbraveanu et al., 2018). The age groups
showed that European men <60 years in the age group
18-29 years had a prevalence of severe ED of 0.7%
(Dumbraveanu et al., 2018), which increased to 1.2% in
30-39 years (Dumbraveanu et al., 2018), 0.6% to 2.2% in
40-49 years (Corona et al., 2010; Dumbraveanu et al.,
2018), and 4.8% in 50-59 years (Corona et al., 2010)
(Table 1). The prevalence of severe ED was 15% and
35% for men 60—69 years and =70 years, respectively
(Corona et al., 2010) (Table 1).

Orgasmic Dysfunction. The prevalence of anorgasmia was
0.4% and 3% to 65% in Asian (Rao et al., 2015) and
European (Christensen et al., 2011; Corona et al., 2010)
men, respectively. Other orgasmic dysfunctions were not
reported in any of the Asian studies. The overall preva-
lence of orgasmic dysfunctions ranged from 4% to 64.2%
in European men. The prevalence of orgasmic dysfunc-
tion was 4% to 13% and 7.3% to 64.2% for European
men <60 years (Corona et al., 2010; Donnelly et al.,
2018; Traeen & Stigum, 2010) and >60 years (Corona
et al., 2010; Donnelly et al., 2018; Tracen & Stigum,
2010), respectively. The prevalence of orgasmic dysfunc-
tions for European men <60 years was 5% to 6% in 18—
29 years (Traeen & Stigum, 2010), 4% to 5% in 30-39
years (Tracen & Stigum, 2010), 3% to 8% in 40—49 years
(Corona et al., 2010; Tracen & Stigum, 2010), and 4% to
13% in 50-59 years (Corona et al., 2010; Tracen &
Stigum, 2010). The prevalence of orgasmic dysfunction
was 7.3% to 15.5%, 10.1% to 13.7%, and 64.2% for
European men 60—69 years (Corona et al., 2010; Don-
nelly et al., 2018; Tracen & Stigum, 2010), =70 years
(Corona et al., 2010), and =80, respectively (Table 1).

Ejaculation Dysfunction. Table 1 presents that the preva-
lence of PE was 0% to 49.1% of Asian men. The preva-
lence of PE was 1% to 27% and 0% to 49.1% for men
<60 years (Lee et al., 2013; Liang et al., 2010; Park et al.,
2010; Quek et al., 2008; Serefoglu et al., 2011) and >60
years (Lee et al., 2013; Quek et al., 2008; Rao et al., 2015;
Serefoglu et al., 2011), respectively. The prevalence of
PE for Asian men <60 years was lowest in 18-29 years
(10.7%—-23.4%) (Lee et al., 2013; Park et al., 2010; Quek
et al., 2008; Serefoglu et al., 2011), followed by 30-39
years (13%-24.6%) (Lee et al., 2013; Park et al., 2010;
Quek et al., 2008; Serefoglu et al., 2011), 40-49 years
(9.4%-30.7%) (Lee et al., 2013; Park et al., 2010; Quek

et al., 2008; Serefoglu et al., 2011), and 50-59 years
(1%—-27.8%) (Lee et al., 2013; Quek et al., 2008; Serefo-
glu et al., 2011). The prevalence of PE was 35.4% to
41.8% and 49.1% for Asian men 60—69 years (Lee et al.,
2013; Serefoglu et al., 2011) and =70 years (Serefoglu
et al., 2011), respectively.

The overall prevalence of PE for European men was
2.7% to 52%. European men <60 years had a preva-
lence 0f 9.3% to 52% (Andersen et al., 2008; Hendrickx
et al., 2016; Mitchell et al., 2016; Mitchell et al., 2013;
Moreau et al., 2016; Quinta Gomes & Nobre, 2014;
Traeen & Stigum, 2010), while men >60 years had a
prevalence of 3.6% to 28%. The age groups showed that
European men <60 years in the age group 18-29 years
had a prevalence of PE that ranged from 24% to 28%,
which became 22% to 23% in 30-39 years, 19% to 30%
in 40—49 years, and 24% to 33% in 50-59 years (Tracen
& Stigum, 2010). European men 60—69 years had a
prevalence of 28% (Traeen & Stigum, 2010), which
decreased to 3.6% to 3.8% in men =70 years (Beckman
et al., 2008) (Table 1).

The studies on Asian men did not report DE. The over-
all prevalence of DE was 1.1% to 52.2% for European
men. The prevalence of DE was 1.1% to 16% and 11% to
52.2% for men <60 years (Andersen et al., 2008;
Hendrickx et al., 2016; Landripet & Stulhofer, 2015; Lee
et al., 2016; Mitchell et al., 2013, 2016; Moreau et al.,
2016; Quinta Gomes & Nobre, 2014; Tracen & Stigum,
2010) and >60 years (Hendrickx et al., 2016; Lee et al.,
2016; Mitchell et al., 2013; Traeen & Stigum, 2010),
respectively. The prevalence of DE for European men
<60 years was 9% to 10% in 18-29 years, 7% to 8% in
30-39 years, 8% to 11% in 4049 years (Tracen & Stigum,
2010), and 7% to 16% in 50-59 years (1%—27.8%) (Lee
et al., 2016; Traecen & Stigum, 2010). The prevalence of
DE was 11% to 14.9%, 33.2%, and 52.2% in European
men 60-69 years (Lee et al., 2016; Traecen & Stigum,
2010), =70 years (Lee et al., 2016) and =80 years (Lee
etal., 2016), respectively (Table 1). Anejaculation and ret-
rograde ejaculation were not reported in any of the Asian
studies. A European study reported that the prevalence of
retrograde ejaculation ranged from 1.4% to 1.8%
(Hendrickx et al., 2016).

Sexual Desire Disorder. The overall prevalence of HSDD
was 0.7% to 81.4% of Asian men. The prevalence of
HSDD was 7% to 50.4% and 0.7% to 81.4% for men <60
years (Kim et al., 2009; Liu et al., 2010; Zhang et al.,
2013) and >60 years (Liu et al., 2010; Rao et al., 2015),
respectively. The prevalence of HSDD for Asian men
<60 years was lowest in 30-39 years (7%) (Zhang et al.,
2013), followed by 4049 years (10.3%-50.4%) (Liu
etal., 2010; Zhang et al., 2013), and 50-59 years (48.1%)
(Liu et al., 2010). The prevalence of HSDD was 57% and
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81.4% of Asian men 60—69 years and =70 years, respec-
tively (Liu et al., 2010).

The overall prevalence of HSDD for European men
was 0% to 65.5%. European men <60 years had a preva-
lence of 0% to 37.4% (Andersen et al., 2008; Beutel et al.,
2018; Carvalheira et al., 2014; Hendrickx et al., 2016;
Holm et al., 2012; Kontula & Haavio-Mannila, 2009;
Korfage et al., 2008; Landripet & Stulhofer, 2015; Lee
et al., 2016; Mitchell et al., 2013, 2016; Moreau et al.,
2016; Quinta Gomes & Nobre, 2014; Tracen & Stigum,
2010), while men >60 years had a prevalence of 0.2% to
65.5% (Beutel et al., 2018; Kontula & Haavio-Mannila,
2009; Korfage et al., 2008; Lee et al., 2016; Mitchell et al.,
2013; Tracen & Stigum, 2010). The age groups showed
that the European men <60 years in the age group 18-29
years had a prevalence of HSDD ranging from 3.3% to
22% (Carvalheira et al., 2014; Tracen & Stigum, 2010),
which became 5.7% to 26.2% in 30-39 years (Carvalheira
et al., 2014; Traeen & Stigum, 2010), 3.4% to 27.5% in
4049 years (Carvalheira et al., 2014; Tracen & Stigum,
2010), and 1.8% to 29.9% in 50-59 years (Carvalheira
et al., 2014; Lee et al., 2016; Traecen & Stigum, 2010).
European men 60—69 years had a prevalence varying from
41.4% to 46.1% (Korfage et al., 2008; Lee et al., 2016;
Tracen & Stigum, 2010) and 37.9% to 65.5% in men =70
years (Beutel et al., 2018; Korfage et al., 2008; Lee et al.,
2016). The prevalence of HSDD was 49.1% for men =80
years (Lee et al., 2016) (Table 1).

None of the Asian studies reported data on hyperactive
sexual desire disorder, while only one European study
reported that the prevalence varied from 1.7% to 2.7%
(Hendrickx et al., 2016). Sexual aversion was also not
reported in any of the Asian studies. The prevalence of
sexual aversion was 0.9% in European men (Hendrickx
et al., 2016).

Androgen Deficiency. Table 1 presents that the overall
prevalence of androgen deficiency (AD) was 4.6% to
63% of Asian men (Khoo et al., 2008; Tang et al., 2015).
The prevalence of AD was 4.6% to 43.1% and 13.9% to
63% for men <60 years (Khoo et al., 2008; Tang et al.,
2015) and >60 years (Khoo et al., 2008; Tang et al.,
2015), respectively. The prevalence of AD for Asian men
<60 years was lowest in 40—49 years (4.6%—-30.3%)
(Tang et al., 2015), followed by 50-59 years (6.9%—
43.1%) (Khoo et al., 2008; Tang et al., 2015). The preva-
lence of AD was 13.9% to 57.4% and 63% of Asian men
60—69 years (Khoo et al., 2008; Tang et al., 2015) and
=70 years (Khoo et al., 2008), respectively. AD was not
reported in any of the European studies.

Low Satisfaction. Low satisfaction with sexual activity
was reported in 3.2% to 37.6% of Asian men >60 years
(Kim & Jeon, 2013). For European men, the proportion

of low satisfaction was 4.1% to 28.3%. The prevalence of
low satisfaction was 4.1% to 25% and 6% to 28.3% for
men <60 years (Castellanos-Torres et al., 2013; Corona
et al., 2010; Kontula & Haavio-Mannila, 2009; Korfage
et al., 2008; Lee et al., 2016; Ruiz-Mufoz et al., 2013)
and >60 years (Beckman et al., 2008; Castellanos-Torres
etal., 2013; Corona et al., 2010; Kontula & Haavio-Man-
nila, 2009; Korfage et al., 2008; Lee et al., 2016), respec-
tively. The prevalence of low satisfaction for European
men 4049 years was 23.2% (Corona et al., 2010) and
18.7% to 25% for 50-59 years (Corona et al., 2010; Lee
et al.,, 2016). The prevalence of low satisfaction was
18.8% to 27.2% and 6% to 28.3% for European men 60—
69 years (Corona et al., 2010; Korfage et al., 2008; Lee
etal.,2016) and =70 years (Beckman et al., 2008; Corona
etal., 2010; Korfage et al., 2008; Lee et al., 2016), respec-
tively. The prevalence of low satisfaction was 19.2% in
European men =80 years (Lee et al., 2016).

Reduced/No Sexual Pleasure and Painful Intercourse. None
of the Asian studies reported the prevalence of reduced/
no sexual pleasure. The prevalence was 3.3% to 26% and
1.8% to 52.2% for European men <60 years (Mitchell
et al., 2013, 2016; Moreau et al., 2016) and >60 years,
respectively. The proportion of European men reporting
reduced/no sexual pleasure increased with age to 8.3% in
50-59 years, 14.9% in 60—69 years, 33.2% in 70-79
years, and 52.2% in 80—89 years (Table 1). The preva-
lence of painful intercourse was 1.7% to 18% and 1% to
3% for European men <60 years and >60 years, respec-
tively (Christensen et al., 2011; Mitchell et al., 2013,
2016; Moreau et al., 2016).

Method of Assessment

Table 2 presents that eight studies (Asian = 4; European
= 4) used interviews and that these studies reported a
prevalence of ED of 1%—-77% and 3%-37% of Asian
(Chung et al., 2015; Hwang et al., 2010; Permpongkosol
et al., 2008; Zhang et al., 2013) and European (Beckman
etal., 2008; Moreau et al., 2016; Sand et al., 2008; Traecen
& Stigum, 2010) men, respectively. A total of 12 Asian
(Cayan et al., 2017; Ghalayini et al., 2010; Hao et al.,
2011; Huang et al., 2014; Hwang et al., 2010; Jeong et al.,
2011; Khoo et al., 2008; Liu et al., 2010; Quek et al.,
2008; Rao et al., 2015; Tang et al., 2015; Zhang et al.,
2017) and three European (Dumbraveanu et al., 2018;
Jern et al., 2012; Landripet & Stulhofer, 2015) studies
used the five-item International Index of Erectile Function
Questionnaire (IIEF-5) for the assessment of ED, and
these studies reported a prevalence varying from 6% to
95% and 15.2% to 88.8% for Asian men and European
men, respectively. Most of the Asian (n = 6) (Hao et al.,
2011; Huang et al., 2014; Hwang et al., 2010; Khoo et al.,
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Table 2. Summary of Sexual Dysfunctions, and the Tools Used for the Assessment.

Asian European
Dysfunction Instrument n Prevalence (%) n Prevalence (%)
ED Interview 4 1-77 4 3-37
Questionnaire 17 0-95 9 1-88.8
IIEF-5 1 6.3-95 3 15.2-88.8
IAQ; IIEF-5 6 17-95 | 17.2-88.8
SAQ; IIEF-5 5 6.3-91.8 2 15.2-30.8
Others
IAQ; Self-developed 2 56.6-88.3 — —
SAQ; Self-developed 3 0-75.9 5 1-30
IAQ; EHS | 11-67 — —
SAQ; ADAM — — | 12.5-19.5
SAQ; ELSA SRA — — | 15.5-88.3
SAQ; EMAS SFQ-14 — — 2 5.2-77.4
SAQ; EPIC-26 — — | 9.4-60.8
SAQ; GSSAB — — | 14.2-28.3
SAQ; SFS — — | 0.9-41.3
SAQ; lIEF full version — — | 21.1
PE Interview — — 3 3.6-52
Questionnaire 6 3.3-49.1 5 2.7-45.2
IAQ; PEDT 2 10.0-49.1 — —
SAQ; PEDT | 1.3 — —
SAQ; Self-developed 3 3.341.8 3 10-28.6
SAQ; SFS — — | 2.7-10.7
SAQ; IIEF — — | 45.2
IELT 2 0-35.4 — —
DE Interview — — 2 7-17
Questionnaire — — 7 1.3-52.2
SAQ; Self-developed 3 I.1-10.6
SAQ; SFS — — | 1.3-10.7
SAQ; IIEF — — | 17.5
SAQ; ELSA SRA — — | 8.3-52.2
SAQ; GSSAB — — | 6.2-19.9
HSDD Interview | 7.0-17.2 2 12-28
Questionnaire 3 0.8-81.4 12 0-65.5
IAQ; Self-developed | 0.8 | 0-65.5
I1AQ; IIEF | 48.1-81.4 | 17.2
SAQ; Self-developed | 12.2 4 1.6-30
SAQ; SFS — — | 1.8-7.3
SAQ; NASTAL — — | 0.2-29.9
SAQ; GSSAB — — | 12.8-37.4
SAQ); Dutch module SAc — — | 40.8-57.7
SAQ; ADAM — — | 18.3-23.0
SAQ; ELSA SRA — — | 24.2-49.1
Anorgasmia Questionnaire 1 0.4 2 3-65
IAQ; Self-developed | 0.4 — —
SAQ; Self-developed — — | 23-65
SAQ; EMAS-SFQ-14 — — | 3—11
Orgasmic Interview | 5-14 | 4-14
dysfunction Questionnaire — — 2 4.0-64.2
SAQ; EPIC — — | 8.9-64.2
SAQ; EMAS-SFQ-14 — — | 4.0-18.7

(continued)
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Table 2. (continued)

Asian European
Dysfunction Instrument n Prevalence (%) n Prevalence (%)
Low Interview I 3.2-37.6 3 4.1-12.3
satisfaction Questionnaire — — 5 13.3-28.3
SAQ; Self-developed — — 2 14.1-27.8
SAQ; Dutch module SAc — — I 13.3-23.2
SAQ; EMAS-SFQ-14 — — I 23.2-283
SAQ; ELSA SRA — — I 18.7-22.5
Sex painful Interview — — 1 13
Questionnaire — — 2 1-18
SAQ; Self-developed — — 2 1-18
Sex not Interview — — 1 26
pleasurable Questionnaire — — 2 1.8-6.7
SAQ; Self-developed — — 2 1.8-6.7
Note. CESDS-11 = | |-ltem lowa form of the Center for Epidemiological Studies Depression Scale; BSFI = Brief Sexual Function Inventory;

DSM-IV = Manual of Mental Disorder-IV; EMAS SFQ = European Male Aging Study Sexual Function Questionnaire; ELSA SRA-Q = European
Longitudinal Study of Aging Sexual Function Assessment Questionnaire; EPIC = The Expanded Prostate Cancer Index Composite; GDS-15

= |5-Item Geriatric Depression Scale; HADS = Anxiety Subscale of the Hospital Anxiety and Depression Scale; IIEF-5 = International Index
of Erectile Dysfunction; IELT = intravaginal ejaculation latency time; ISSM = International Society for Sexual Medicine; PEDT = Premature

Ejaculation Diagnosis Tool; and SAc = sexual activity.

2008; Tang et al., 2015; Zhang et al., 2017) and European
(n = 2) (Jern et al., 2012; Landripet & Stulhofer, 2015)
studies that used IIEF-5 adopted a variable cut-off score
of <22 and reported a prevalence varying from 14.5% to
95% and 15.2% to 30.8% for Asian men and European
men, respectively. The Asian studies also used variable
cut-off scores of <26 (n = 1; 17%-82.9%) (Cayan et al.,
2017), <21 (n = 1; 6.3%-89.2) (Quek et al., 2008) and
<18 (n = 1; 18.2%-60.4%) (Jeong et al., 2011). One
Asian (Rao et al., 2015) and one European (Dumbraveanu
et al., 2018) study did not report a cut-off score for the
diagnosis of ED. Only Asian studies used a single ques-
tion interview or questionnaire to assess ED (n = 5, 0%—
57.2%) (Table 1).

An equal number of Asian (n = 5; 0%—-88.3%) (Hao
et al., 2011; Kim et al., 2009; Wong et al., 2009a; 2009b;
Zhang et al., 2016) and European (n = 5; 1%-30%)
(Andersen et al., 2008; Christensen et al., 2011; Kontula
& Haavio-Mannila, 2009; Mitchell et al., 2013; 2016)
studies used a self-developed questionnaire for the assess-
ment of ED. An Asian study (n = 1; 11%—-67%) used an
interviewer-assisted questionnaire (IAQ) of the erection
hardness score (Hwang et al., 2010). The European stud-
ies, meanwhile, used self-administered questionnaires
(SAQ) of androgen deficiency assessment module
(ADAM) (n = 1; 12.5%—19.5%) (Holm et al., 2012), the
English Longitudinal Study of Aging sexual relationships
and activities questionnaires (ELSA SRA-Q) (n = 1;
15.5%—-88.3%) (Lee et al., 2016); European Male Aging
Study sexual function questionnaires (EMAS SFQ-14)
(n = 2; 5.2%-77.2%) (Corona et al., 2010; Lee et al.,

2013); the expanded prostate cancer index composite
(EPIC-26) (n = 1; 9.4%—60.8%) (Donnelly et al., 2018);
the Global Study of Sexual Attitudes and Behaviors
(GSSAB) (n = 1; 14.2%-28.3%) (Landripet & Stulhofer,
2015), the Dutch module sexual activity (SAc) (n = 1;
12.0%-26.3%) (Korfage et al., 2008), the sexual func-
tioning scale (SFS) (n = 1; 0.9%41.3%) (Hendrickx
et al., 2016), and the full version of the International
Index of Erectile Function (IIEF) (n = 1; 21.1%) (Quinta
Gomes & Nobre, 2014) for the assessment of ED.

A total of three European studies used interviews to
diagnose PE and reported a prevalence varying from
3.6% to 52% (Beckman et al., 2008; Moreau et al., 2016;
Traecen & Stigum, 2010), while six Asian and five
European studies used questionnaires for the assessment
of PE. A total of three Asian studies used the premature
ejaculation diagnosis tool with the IAQ (n = 2; 10.0%—
49.1%) or SAQ (n = 1; 11.3%) method (Lee et al., 2013;
Rao et al., 2015; Serefoglu et al., 2011). An equal num-
ber of Asian (n = 3) (Lee et al., 2013; Liang et al., 2010;
Park et al., 2010) and European (n = 3) (Andersen et al.,
2008; Mitchell et al., 2016; Mitchell et al., 2013) studies
used a self-developed questionnaire and reported a prev-
alence of PE ranging from 3.3% to 41.8% and 10% to
28.6% for Asian men and European men, respectively.
The remaining European studies used the SFS (n = 1;
2.7%-9.3%) (Hendrickx et al., 2016) and the full version
of the IIEF (n = 1; 45.2%) (Quinta Gomes & Nobre,
2014) to diagnose PE.

DE was reported in only five European studies that
used interviews (n = 2; 7%—17%) (Moreau et al., 2016;
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Tracen & Stigum, 2010), questionnaires with SFS (n = 1;
1.3%—-10.7%) (Hendrickx et al., 2016), the full version of
the IIEF (n = 1; 17.5%) (Quinta Gomes & Nobre, 2014),
ELSA SRA-Qs (n = 1; 8.3%—-52.2%) (Lee et al., 2016),
and the GSSAB (n = 1; 6.2%-19.9%) (Landripet &
Stulhofer, 2015).

HSDD was reported at 7.0% to 17.2% and 12% to
28% in Asian (Zhang et al., 2013) and European (Moreau
etal.,2016; Tracen & Stigum, 2010) studies, respectively,
that interviewed men for assessment of MSD. A total of
three Asian and 11 European studies used questionnaires
for the diagnosis of HSDD. Two Asian (Kim et al., 2009;
Rao et al., 2015) and five European (Andersen et al.,
2008; Beutel et al., 2018; Kontula & Haavio-Mannila,
2009; Mitchell et al., 2013; 2016) studies used a self-
developed questionnaire. One Asian (48.1%—-81.4%) (Liu
etal., 2010) and one European (17.2%) (Quinta Gomes &
Nobre, 2014) study used the full version of the IIEF,
while the six remaining European studies used SFS (n =
1; 1.8%—7.3%) (Hendrickx et al., 2016), the National
Survey of Sexual Attitudes and Lifestyles (NASTAL)
(n = 1;0.2%-29.9%) (Carvalheira et al., 2014), GSSAB
(n=1;12.8%-37.4%) (Landripet & Stulhofer, 2015), the
Dutch module SAc (n = 1; 40.8%-57.7%) (Korfage
etal., 2008), ADAM (n = 1; 18.3%-23.0%) (Holm et al.,
2012), and ELSA SRA-Q (n = 1; 24.2%49.1%) (Lee
et al., 2016) for the assessment of HSDD.

For orgasmic dysfunctions, the Asian (n = 1; 0.4%)
(Rao et al., 2015) and European (n = 2; 3%—65%)
(Corona et al., 2010; Donnelly et al., 2018) studies
reported anorgasmia using questionnaires. Other orgas-
mic dysfunctions were assessed through interviews by
Asian studies (n = 1; 5%—14%) and by means of EPIC-
26 questionnaires (n = 1; 8.9%-64.2%) (Donnelly et al.,
2018), and EMAS SFQ-14s (n = 1; 4.0%—18.7%)
(Corona et al., 2010) in European studies.

The prevalence of low sexual satisfaction varied from
3.2% to 37.6% and 4.1% to 12.3% of Asian (Kim & Jeon,
2013) and European men (Beckman et al., 2008;
Castellanos-Torres et al., 2013; Ruiz-Mufoz et al., 2013),
respectively, in studies that interviewed men to assess
MSD. The remaining four European studies used self-
developed questionnaires (n = 2; 18%—23%) (Kontula &
Haavio-Mannila, 2009; Mitchell et al., 2013), the Dutch
module SAc (n = 1, 13.3%-23.2%) (Korfage et al.,
2008), EMAS SFQ-14s (n = 1; 23.2%-28.3%) (Corona
et al., 2010), or ELSA SRA-Qs (n = 1; 18.7%-22.5%)
(Lee et al., 2016).

One European study that used interviews reported
painful intercourse in 13% of men (Moreau et al., 2016),
while interviews using questionnaires (n = 3) reported
prevalence ranging from 1% to 18% (Christensen et al.,
2011; Mitchell et al., 2016; Mitchell et al., 2013). A
European study that interviewed men reported 26%

experienced no sexual pleasure (Moreau et al., 2016),
while those using questionnaires (n = 2) (Mitchell et al.,
2013; Mitchell et al., 2013) reported 1.8% to 6.7% preva-
lence of the same MSD.

Definition of MSD

The studies used variable definitions and time durations
for MSD. The Asian and European studies defined ED
alternatively as “erectile difficulties,” “erectile problem,”
“impotence,” “inadequate erection,” “less strong erec-
tion,” “no or short-term erection,” “poor erection,” and
“inability to sustain or achieve an erection sufficient for
intercourse,” and 11 Asian studies used an ITEF-5 cut-off
score ranging from <18 to <26 for the diagnosis of ED.
Three Asian and three European studies did not define the
ED at all. The time duration for which ED was diagnosed
varied from 6 to 12 months. Although orgasm and ejacu-
lation are two separate phenomena in men, the definitions
of these overlapped in the previous studies (Table 1).

EEINT3

Factors of MSD

Age. The prevalence of MSD increased significantly with
age for both Asian (Hendrickx et al., 2016; Zhang et al.,
2013) and European (Donnelly et al., 2018; Jankowska
etal., 2008; Mitchell et al., 2013; Quinta Gomes & Nobre,
2014) men. Age distribution over 60 years of age was not
significantly associated with MSD in Asian men (Rao
etal., 2015).

Increased age showed a significant positive associa-
tion with ED or erectile difficulties reported in Asian
(Cayan et al., 2017; Hao et al., 2011; Jeong et al., 2011;
Kendirci et al., 2014; Khoo et al., 2008; Park et al., 2010;
Permpongkosol et al., 2008; Wong et al., 2009b; Zhang
etal.,2016; Zhangetal.,2013,2016,2017) and European
(Andersen et al., 2008; Corona et al., 2010; Jern et al.,
2012; Korfage et al., 2008; Lee et al., 2016; Mitchell
et al., 2013; Quinta Gomes & Nobre, 2014) men, and
with the severity of erectile dysfunction in Asian men
(Cayan et al., 2017; Kendirci et al., 2014; Khoo et al.,
2008; Tang et al., 2015). Two studies reported that age
was not significantly associated with ED in European
men (Andersen et al., 2008; Landripet & Stulhofer,
2015).

Ejaculation dysfunctions were also significantly
associated with age in Asian (Lee et al., 2013; Liang
et al., 2010) and European (Andersen et al., 2008;
Ghalayini et al., 2010; Mitchell et al., 2013) men. The
prevalence of PE decreased with age in European men
(Andersen et al., 2008; Ghalayini et al., 2010; Mitchell
etal., 2013), whereas in Asian men the association of PE
with age was inconsistent (Lee et al., 2013; Liang et al.,
2010). A few Asian and European studies also reported
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a nonsignificant association of PE with age (Quek et al.,
2008; Quinta Gomes & Nobre, 2014; Zhang et al.,
2013).

The association of DE with age in European men was
inconsistent. While a few studies reported that the preva-
lence of DE was significantly increased with age
(Andersen et al., 2008; Lee et al., 2016), others reported
no association with age (Hendrickx et al., 2016; Landripet
& Stulhofer, 2015; Mitchell et al., 2013). In some studies,
age was a significant predictor of orgasmic difficulties in
European men (Lee et al., 2016; Quinta Gomes & Nobre,
2014), however, one European study reported that diffi-
culty in attaining orgasm, delayed orgasm, and early
orgasm were not significantly associated with age
(Hendrickx et al., 2016).

Age had no significant association with sexual satis-
faction in Asian men (Kim & Jeon, 2013). In contrast, the
proportion of European men satisfied with their sexual
relationship was significantly lower in the oldest age
decade compared with the youngest (Corona et al., 2010).
Dissatisfaction varied with age in sexually inactive
European men but not among sexually active men
(Mitchell et al., 2013). For sexually active individuals,
the proportion of men reporting distress increased with
age (Mitchell et al., 2013). Among European men with
ED, concern about ED was highest and lowest in the 50—
59 years and =70 years bands, respectively (Corona
etal., 2010). A few European studies also reported no sig-
nificant association of sexual satisfaction with age
(Castellanos-Torres et al., 2013; Lee et al., 2016; Ruiz-
Muiioz et al., 2013).

The prevalence of low sexual desire decreased across
the age range that became more obvious in later ages in
both Asian and European men (Beutel et al., 2018;
Hendrickx et al., 2016; Korfage et al., 2008; Landripet &
Stulhofer, 2015; Lee et al., 2016; Quinta Gomes & Nobre,
2014; Zhang et al., 2013). In contrast, hyperactive sexual
desire was associated with decreasing age and sexual
aversion in European men (Hendrickx et al., 2016). Some
studies reported no significant association between age
and sexual desire after controlling for the effects of other
variables in European men (Kontula & Haavio-Mannila,
2009; Mitchell et al., 2013; Holm et al., 2012). To express
this result simply, the negative effects of biological aging
on sexual desire disappear when people are satisfied with
their sexual experiences, are sexually functioning, and
are healthy (Kontula & Haavio-Mannila, 2009).

Socioeconomic Status. Men with lower levels of educa-
tional attainment were at higher risk of sexual dysfunc-
tion in both Asia and Europe (Cayan et al., 2017;
Ghalayini et al., 2010; Hwang et al., 2010; Jankowska
et al., 2008; Permpongkosol et al., 2008; Quinta Gomes
& Nobre, 2014; Tang et al., 2015), including ED in Asian

men (Cayan et al., 2017; Ghalayini et al., 2010; Tang
et al., 2015) and orgasmic dysfunctions in European men
(Quinta Gomes & Nobre, 2014). The severity of ED also
varied by education in Asian men (Permpongkosol et al.,
2008). Another Asian study reported that further educa-
tion up to the university level increased the prevalence of
ED (Hwang et al., 2010). Other studies reported that edu-
cation was not associated with the prevalence of sexual
dysfunctions in Asian men (Kim & Jeon, 2013; Rao et al.,
2015), including ED (Jeong et al., 2011; Khoo et al.,
2008; Zhang et al., 2017) and sexual satisfaction (Kim &
Jeon, 2013). In European men, PE, anorgasmia, sexual
satisfaction, HSDD, DE, and painful sexual intercourse
were not associated with education (Christensen et al.,
2011; Kontula & Haavio-Mannila, 2009; Quinta Gomes
& Nobre, 2014; Ruiz-Mufioz et al., 2013). One European
study reported increased educational level was signifi-
cantly associated with decreased HSDD (Landripet &
Stulhofer, 2015).

MSD was significantly associated with employment in
Asian (Permpongkosol et al., 2008; Rao et al., 2015) and
European men (Christensen et al., 2011; Corona et al.,
2010; Mitchell et al., 2013). Sexual dysfunctions were sig-
nificantly more prevalent among unemployed Asian and
European men (Corona et al., 2010; Donnelly et al., 2018;
Mitchell et al., 2013; Rao et al., 2015). The risk factors for
ED included occupation in Asian men (Khoo et al., 2008;
Tang et al., 2015). Among Asian men, the unemployed
occupational status had the highest prevalence of ED, fol-
lowed by agricultural workers/fishermen, managerial
workers, clerical workers, sales workers/merchants, ser-
vice workers, policemen/soldiers, transportation/commu-
nication workers, manufacturing/construction workers,
and professional/technical workers (Permpongkosol et al.,
2008). Technicians and associate professionals, produc-
tion and related workers, laborers, and retirees had a
higher prevalence of moderate and severe ED compared
with other occupational categories in Asian men (Khoo
et al., 2008). In another study, being employed or unem-
ployed did not show meaningful differences regarding
rates of ED, but being retired was found to be an indepen-
dent risk factor for having ED compared to working Asian
men (Cayan et al., 2017).

Income had a negative association with MSD in Asian
men (Kendirci et al., 2014), including ED (Cayan et al.,
2017; Ghalayini et al., 2010; Hwang et al., 2010;
Permpongkosol et al., 2008; Zhang et al., 2017). European
men with a high income had significantly lower odds of
painful sexual intercourse (Christensen et al., 2011).
Tiredness and work-related stress were the most fre-
quently reported reasons for decreased sexual interest in
European men (Carvalheira et al., 2014).

A few studies reported that sociodemographic factors
(employment, occupation, house ownership, and income)
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had no association with MSD, including ED and sexual
satisfaction in Asian men (Kim & Jeon, 2013; Zhang
et al., 2016) and sexual desire in European men (Kontula
& Haavio-Mannila, 2009).

Area of Residence. European men from developing coun-
tries reported being less sexually satisfied than those
from developed countries (Ruiz-Mufoz et al., 2013). The
reasons for decreased sexual interest differed signifi-
cantly across European countries (Carvalheira et al.,
2014). Croatian and Norwegian participants were more
likely to have experienced a distressing lack of sexual
interest in the past year than their Portuguese counter-
parts (Carvalheira et al., 2014). One study reported that
the likelihood of having ED was higher for Asian men
living in urban areas than those living in rural areas
(Cayan et al., 2017). Combinations of three problems
(urinary, bowel, or sexual dysfunction) were significantly
more prevalent amongst European men residing in
deprived areas (Donnelly et al., 2018).

A large European study reported that there was a sig-
nificantly higher prevalence of ED in Tartu (Estonia), fol-
lowed by Florence (Italy), Malmo (Sweden), and Leuven
(Belgium); however, the concern about ED was highest
in Florence than Tartu (Corona et al., 2010). Tartu
reported the lowest frequency of orgasms (as assessed by
achieving orgasm more than half the time) and the lowest
satisfaction regarding the timing of orgasm (proportion
who were extremely/highly satisfied) (Corona et al.,
2010). A few studies reported that the area of residence
(living in rural, urban, or deprived areas) did not affect
the presence of MSD in either Asian or European men
(Mitchell et al., 2013; Rao et al., 2015), including male
pelvic dysfunction (combined presence of ED, lower uri-
nary tract symptoms (LUTSs), and ejaculation dysfunc-
tion) (Kendirci et al., 2014) in European men and ED in
Asian men (Zhang et al., 2017).

Marital Status. The association between marital status
and MSD was inconsistent for both Asian and European
men. One Asian study reported that unmarried men had a
higher prevalence of ED than married men, especially in
severe ED cases (Permpongkosol et al., 2008). Single
Asian and European men were reported as having signifi-
cantly higher odds of PE compared to men who had part-
ners or cohabited (Mitchell et al., 2013; Quek et al.,
2008). HSDD was significantly more prevalent in Euro-
pean single men (Beutel et al., 2018). A few studies
reported that marital status was not related to ED for
Asian and European (Jeong et al., 2011; Tang et al., 2015;
Zhang et al., 2016, 2017) men, nor to PE, DE, and HSDD
for European men (Quinta Gomes & Nobre, 2014). One
Asian study also reported that sexual problems were
highly prevalent among married men (Rao et al., 2015).

European men who only had intercourse with a regular
partner were more satisfied than men had intercourse
with various casual partners or both regular and casual
partners (Ruiz-Mufioz et al., 2013). An association
between low sexual function and having a same-sex part-
ner in the past 5 years was noted in European men. For
European men, a strong association between low sexual
function and paying for sex in the past year was also
reported (Mitchell et al., 2013).

The length of marriage or cohabitation was not associ-
ated with ED in Asian and European men (Kim & Jeon,
2013; Zhang et al., 2016). In contrast, sexual boredom as
a result of a long-term relationship was significantly and
negatively correlated with the level of intimacy and sex-
ual satisfaction in European men (Carvalheira et al.,
2014). European men in long-term relationships (=5
years) were more likely to report a lack of sexual interest
with associated personal distress than men in short-term
relationships (<5 years) (Carvalheira et al., 2014).
Another study reported that the duration of the present
relationship had no association with sexual desire in
European men (Kontula & Haavio-Mannila, 2009). The
family structure and having children had no significant
association with sexual disorders among Asian men (Kim
& Jeon, 2013; Rao et al., 2015; Zhang et al., 2016).

A high prevalence of sexual dysfunctions, including
ED, ejaculation dysfunctions (PE and DE), and HSDD,
was observed in Asian and European men who were in
estranged relationships or were dissatisfied with their
marriage (Kim & Jeon, 2013; Mitchell et al., 2013; Zhang
et al., 2013, 2016, 2017). In this regard, relationship-
related reasons (passive partner, conflicts, and communi-
cation problems) were reported to cause decreased sexual
interest in European men (Carvalheira et al., 2014).
Sexual satisfaction was significantly higher among
European men who contributed to domestic tasks com-
pared with those who did not (Castellanos-Torres et al.,
2013). PE was reported to affect Asian men’s overall rela-
tionships with their partners (Lee et al., 2013).

The partner’s health and satisfaction with the sexual
relationship were reported as independent risk factors for
ED in European men (Corona et al., 2010). Asian men
whose wives sought medical help for sexual problems
were more likely to experience sexual dysfunction, par-
ticularly ejaculation dysfunction (Zhang et al., 2013).
One study reported that the health status of the spouse
had no association with sexual satisfaction in Asian men
(Kim & Jeon, 2013). Another study reported that sexual
desire was not associated with the partner’s orgasmic
dysfunctions in European men (Kontula & Haavio-
Mannila, 2009).

Men’s perception of their partner and the partner’s
behavior were also associated with sexual dysfunctions.
The perception of one’s partner as very attractive
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significantly reduced the likelihood of European men to
report a lack of sexual interest (Carvalheira et al., 2014).
Asian men with nonliberal attitudes toward female sexual
initiation and refusal were more likely to experience sex-
ual dysfunction, including erectile dysfunction and
HSDD (Zhang et al., 2013). Asian men who assumed
their partners were less sexually satisfied had signifi-
cantly higher chances of PE (Lee et al., 2013). Having a
sexually skillful partner was a significant predictor of
sexual desire for European men (Kontula & Haavio-
Mannila, 2009). European men who had concerns about
their partner not initiating sex were more dissatisfied with
their overall sex life (Lee et al., 2016).

Religion and Ethnicity. Interestingly, a very low prevalence
of ED was observed in subjects from two religious minor-
ities in the Asian population: Zhuang and Muslim men.
The number of subjects in these ethnic groups was rela-
tively small (Zhang et al., 2017). By ethnicity, 76.7% of
Malays, 70.5% of Chinese, 79.3% of Indians, and 66.7%
of other ethnicities had ED, but no significant association
was reported between ethnicity and ED in Asian men
(Khoo et al., 2008).

Smoking and Alcohol Consumption. The occurrence of
smoking and alcohol consumption was inconsistently
reported to be associated with MSD. A few studies
reported that smoking was not associated with ED in
Asian men (Huang et al., 2014; Rao et al., 2015). Numer-
ous other studies reported that smoking status, duration,
and frequency were positively associated with ED in
Asian men (Ghalayini et al., 2010; Jeong et al., 2011;
Permpongkosol et al., 2008; Tang et al., 2015; Zhang
etal., 2017).

The age-adjusted prevalence of ED in Asian men
smoking more than 30 cigarettes daily was significantly
higher than in men smoking fewer cigarettes or in men
who did not smoke (Zhang et al., 2017). The current and
former smokers had a higher risk of ED compared with
nonsmokers. Former smokers also had a higher risk of
ED compared with nonsmokers or current smokers
(Ghalayini et al., 2010; Jeong et al., 2011). Being a cur-
rent smoker was also a significant risk factor for ED in
European men (Andersen et al., 2008; Corona et al.,
2010). A statistically significant relationship was reported
between the duration of smoking and ED among both
current and former smokers, especially for those who had
smoked cigarettes for more than 30 years (Permpongkosol
et al., 2008).

Some studies also reported that alcohol consumption
was not associated with ED for Asian men (Huang et al.,
2014; Jeong et al., 2011; Rao et al., 2015; Zhang et al.,
2017). Others reported that alcohol consumption, dura-
tion, and frequency did have an impact on ED

(Permpongkosol et al, 2008; Tang et al, 2015).
Bioavailable testosterone (BT) levels were significantly
higher in more frequent alcohol consumers who were 35
years of age, as compared to less frequent consumers. In
contrast, BT was significantly lower in more frequent
alcohol consumers who were 45 years of age, as com-
pared to less frequent consumers. Overall testosterone
concentrations were not associated with alcohol use
(Holm et al., 2012). Although tea consumption was not
associated with ED, caffeine consumption was reported
to be associated (Permpongkosol et al., 2008).

General Health. For European men, fair or poor health
was significantly associated with less frequent sexual
intercourse, low sexual satisfaction, ED, difficulty
achieving orgasm, HSDD, and declines in the frequency
of sexual activities (Carvalheira et al., 2014; Castellanos-
Torres et al., 2013; Donnelly et al., 2018; Kontula &
Haavio-Mannila, 2009; Lee et al., 2016; Mitchell et al.,
2013; Sand et al., 2008). The risk factors for ED in Asian
men included poor health (Khoo et al., 2008; Tang et al.,
2015). Another Asian study reported that current health
had no association with sexual satisfaction (Kim & Jeon,
2013).

Physical Activity. One study reported that higher physical
activity was associated with decreased risk of ED in
Asian men (Wong et al., 2009b), while another study
instead linked this to sexual dysfunction in European men
(Donnelly et al., 2018). Other studies reported that Asian
men doing exercise had lower percentages of ED, but that
the association was not significant (Huang et al., 2014;
Jeong et al., 2011; Permpongkosol et al., 2008).
Difficulty performing activities of daily living and
instrumental activities of daily living due to current dis-
ease had no association with sexual satisfaction in Asian
men (Kim & Jeon, 2013). Sexual desire was not signifi-
cantly associated with the frequency of exercise in
European men (Kontula & Haavio-Mannila, 2009).

Body Mass Index. The association between body mass
index (BMI) and MSD was inconsistent in Asian and
European men. Increased BMI and obesity were signifi-
cantly associated with ED in Asian (Ghalayini et al.,
2010; Wong et al., 2009b) and European men (Andersen
et al., 2008; Corona et al., 2010).

Having abnormal BMI levels demonstrated a signifi-
cant impact on the presence of male pelvic dysfunction or
a combination of all three problems (urinary, bowel, and/
or sexual dysfunction) in Asian (Kendirci et al., 2014)
and European men (Donnelly et al., 2018). Underweight
Asian men had the highest prevalence of severe ED,
while obese Asian men had the highest prevalence of
mild ED (Permpongkosol et al., 2008).
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Other studies reported that abnormal increases or
decreases in BMI and waist circumference were not sig-
nificantly associated with the prevalence of ED in Asian
men (Cayan et al., 2017; Huang et al., 2014; Jeong et al.,
2011; Permpongkosol et al., 2008; Zhang et al., 2017).
PE, sexual satisfaction, and desire were not associated
with BMI in European men (Andersen et al., 2008;
Kontula & Haavio-Mannila, 2009).

Cardiovascular Diseases. The presence of cardiovascular
disease (CVD) was associated with ED in Asian (Cayan
et al., 2017; Permpongkosol et al., 2008; Wong et al.,
2009a) and European men (Corona et al., 2010; Lee et al.,
2016). Hypertension, one of the most important risk fac-
tors of CVD, was also associated with ED (Cayan et al.,
2017; Huang et al., 2014; Permpongkosol et al., 2008;
Quek et al., 2008; Wong et al., 2009b), PE (Lee et al.,
2013; Park et al., 2010), sexual problems (Rao et al.,
2015), and pelvic disorders (Kendirci et al., 2014) in
Asian men. The more severe forms of ED displayed an
increased association with hypertension and CVD (Cayan
etal., 2017; Huang et al., 2014). High blood pressure was
also significantly associated with less sexual intercourse,
frequent masturbation, and ED in European men (Lee
etal., 2016).

The presence of previous strokes, atherosclerosis,
and coronary artery disease significantly increased the
odds of moderate to severe ED in Asian men (Cayan
et al., 2017; Huang et al., 2014). The use of beta-block-
ers and thiazides was independently associated with
increased odds of ED in Asian men (Wong et al., 2009a).
The risk of moderate to severe ED and pelvic dysfunc-
tions in Asian men increased with the presence of dys-
lipidemia (Cayan et al., 2017; Kendirci et al., 2014).
Other studies reported no association of dyslipidemia
with ED (Huang et al., 2014) and PE (Quek et al., 2008)
in Asian men. A few studies reported no association
between CVD, cerebrovascular diseases, and hyperten-
sion with ED in Asian men (Jeong et al., 2011; Zhang
et al., 2017).

Diabetes Mellitus. The presence of diabetes mellitus was
associated with increased odds of ED in Asian (Cayan
et al., 2017; Huang et al., 2014; Permpongkosol et al.,
2008; Quek et al., 2008; Wong et al., 2009a; Zhang et al.,
2017) and European (Corona et al., 2010; Lee et al.,
2016) men. Diabetes was also associated with sexual
problems (Rao et al., 2015), ejaculation dysfunctions
(Lee et al., 2013; Quek et al., 2008), and pelvic dysfunc-
tion (Kendirci et al., 2014) in Asian men. Severe forms of
ED were more significantly associated with diabetes
(Cayan et al., 2017; Huang et al., 2014). One Asian study
reported no significant age-adjusted association between
diabetes and ED (Ghalayini et al., 2010).

Lower Urinary Tract Symptoms. LUTSs were associated
with ED in Asian (Cayan et al., 2017; Khoo et al., 2008;
Quek et al., 2008; Wong et al., 2009a; 2009b; Zhang
et al.,, 2017) and European men (Corona et al., 2010;
Dumbraveanu et al., 2018). The risk factors for ED
included genitourinary diseases in Asian men (Tang et al.,
2015). The severity of LUTSs determined the severity of
ED in a dose-response relationship in Asian and Euro-
pean men, particularly in later years (Cayan et al., 2017;
Dumbraveanu et al., 2018; Wong et al., 2009a; 2009b).
Nocturia and nocturnal polyuria were associated with ED
in both Asian and European men (Dumbraveanu et al.,
2018; Quek et al., 2008). LUTSs were also negatively
associated with orgasm frequency in European men
(Corona et al., 2010).

Mental Health. Anxiety before sexual activity was one of
the most common comorbid symptoms for sexual diffi-
culties in European men (Carvalheira et al., 2014). It had
significant associations with ED in European (Jern et al.,
2012) and PE in Asian (Park et al., 2010; Quek et al.,
2008) men. Erectile problems increased with increasing
psychiatric symptoms in European men (Jern et al.,
2012).

Being depressed was associated with an increased risk
of ED in Asian (Jeong et al., 2011; Khoo et al., 2008;
Wong et al., 2009a; Wong et al., 2009b) and European
(Corona et al., 2010; Jern et al., 2012) men. A significant
association was also observed between PE and depres-
sion in Asian men (Park et al., 2010; Quek et al., 2008).
In Asian men, shorter intravaginal ejaculation latency
time was associated with higher stress levels (Park et al.,
2010). Depression and cognitive functions had no asso-
ciation with sexual satisfaction in Asian men (Kim &
Jeon, 2013).

Depression was significantly associated with all sex-
ual function parameters (erectile function, libido, ejacula-
tory function, sexual problems, and sexual satisfaction) in
European men (Corona et al., 2010). European men with
higher levels of depression were more likely to report a
lack of sexual interest (Carvalheira et al., 2014) and low
sexual satisfaction (Mitchell et al., 2013). Sexual desire
was not associated with stress symptoms in European
men (Kontula & Haavio-Mannila, 2009).

Prostatitis. Men suffering from prostatitis or prostatitis-
like symptoms had a significantly higher prevalence of
ED in Asia, and this increased with age (Cayan et al.,
2017; Hao et al., 2011; Huang et al., 2014; Permpongko-
sol et al., 2008). A positive association was reported
between moderate to severe ED and benign prostatic
hyperplasia in Asian men (Huang et al., 2014).
Prostatitis-like symptoms significantly increased the
prevalence of PE in Asian men (Lee et al., 2013; Liang
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et al., 2010; Park et al., 2010), while the presence of
chronic prostatitis increased prevalence to more than
double that of the whole population (Liang et al., 2010).

Other Diseases. Asian men who had experienced other
serious diseases, trauma, or injuries to the spinal cord or
pelvic region had higher chances of getting ED than those
who had not (Permpongkosol et al., 2008). Arthritis had a
significant association with PE in Asian men (Lee et al.,
2013), while it was linked to ED, delayed orgasm, and
HSDD in European men (Lee et al., 2016). Asthma was
also associated with ED, HSDD, low frequency of sexual
activities, and delayed orgasm in European men (Lee
et al., 2016).

Asian men with PE had a higher prevalence of thyroid
disease (hyperthyroidism) (Lee et al., 2013; Park et al.,
2010). No association was reported between the preva-
lence of ED and the presence of peptic ulcers in Asian
men (Permpongkosol et al., 2008). Low sexual function
was also associated with previous sexually transmitted
infections (STIs) in European men (Mitchell et al., 2013).
Another study reported no association between a recent
STI diagnosis and sexual dysfunctions in European men
(Moreau et al., 2016). The number of current diseases had
no association with sexual satisfaction in Asian men (Kim
& Jeon, 2013).

Behavior and Self-Esteem. The importance of sex-life in old
age had no association with sexual satisfaction in Asian
men (Kim & Jeon, 2013). European men who considered
their sexual life to be important had an increased likeli-
hood of high sexual desire (Kontula & Haavio-Mannila,
2009). A high sexual desire among men was significantly
associated with sexual self-esteem and self-confidence
about erectile function (Carvalheira et al., 2014; Kontula
& Haavio-Mannila, 2009). Low sexual function was asso-
ciated with a lack of sexual competence (defined as lack
of vigor, regret about the timing, autonomy of the deci-
sion, and use of a reliable form of contraception) during
first intercourse and with sexual experiences in the past 4
weeks (Mitchell et al., 2013). Asian men who cared more
about their sexual life and were sexually satisfied experi-
enced improved erection hardness (Hwang et al., 2010).

Pornography. No statistically significant associations
between frequency of pornography use and ED, DE, and
HSDD were observed in European (Portuguese and Nor-
wegian) men. In the Croatian men surveyed in 2011, the
relationship between moderately frequent pornography
use and ED was significant (Landripet & Stulhofer,
2015). In the Croatian men surveyed in 2014, no signifi-
cant associations between pornography use and sexual
health disturbances (ED, DE and HSDD) were observed
(Landripet & Stulhofer, 2015). European men who found

pornography arousing had an increased likelihood of high
sexual desire (Kontula & Haavio-Mannila, 2009). But
another study reported that the frequency of pornography
use was not associated with a sexual interest in European
men (Carvalheira et al., 2014). When compared with men
who reported decreased or stable frequency of pornogra-
phy use in the past 12 months, those with increased por-
nography use did not display higher odds of ED, HSDD,
or DE (Landripet & Stulhofer, 2015).

Mutual Relationship of Sexual Disorders. In European men,
the significant association between ED generally and ED
during first intercourse suggested that erectile problems
during the first intercourse experience were predictive to
some degree of ED problems later in life (Jern et al.,
2012). European men with ED had significantly higher
odds of personal dissatisfaction with all quality of life
attributes, particularly regarding satisfaction with their
sex life, overall health, orgasmic problems, and DE (Lee
etal., 2016; Moreau et al., 2016; Sand et al., 2008; Traecen
& Stigum, 2010). Good erectile function was a positive
predictor of high sexual desire among European men
(Carvalheira et al., 2014; Kontula & Haavio-Mannila,
2009; Traeen & Stigum, 2010).

No significant association was reported between ED
and AD in Asian (Kendirci et al., 2014; Tang et al., 2015)
and European (Holm et al., 2012) men. ED was signifi-
cantly associated with late-onset hypogonadism in Asian
men (Tang et al., 2015). Higher fasting blood glucose lev-
els and lower follicle-stimulating hormone levels were
reported in cases of moderate to severe ED compared to
no/mild ED (Huang et al., 2014).

PE was significantly associated with ED, HSDD, and
low sexual satisfaction in Asian men (Lee et al., 2013;
Park et al., 2010). Good orgasmic functions were a posi-
tive predictor of high sexual desire among European men
(Carvalheira et al., 2014; Kontula & Haavio-Mannila,
2009; Traeen & Stigum, 2010).

European men with sexual dysfunction were signifi-
cantly less satisfied, and dissatisfaction increased with
the number of sexual disorders (Moreau et al., 2016).
Sexual satisfaction was lower in Asian men with distress-
ing sexual difficulties compared to individuals with non-
distressing sexual difficulties (Hendrickx et al., 2016).
European men who reported distressing HSDD also
reported a much higher number of other sexual difficul-
ties than men who did not report a lack of sexual interest
(Carvalheira et al., 2014). Being satisfied with sexual
function increased the likelihood of high sexual desire in
European men (Kontula & Haavio-Mannila, 2009).

It was also noted that constructs of masculinity (man
of honor, control of own life, respect of friends, good
job, coping with problems on own, active sex life, finan-
cial stability, physically attractive, and successful with
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women) did not vary significantly between men with
erectile dysfunction and men without erectile dysfunc-
tion (Sand et al., 2008).

Sexual Activity and Dysfunction. Most of the European
men reported that the main reason for not having inter-
course was due to personal reasons, followed by MSDs
(Beckman et al., 2008). Sexual activities (intercourse and
masturbation) were significantly associated with ED, the
severity of ED, male pelvic dysfunction, LUTSs, time of
ejaculation, distressing sexual difficulties, dissatisfac-
tion, and more than one sexual dysfunction, in both Asian
and European men (Cayan et al., 2017; Hendrickx et al.,
2016; Kendirci et al., 2014; Korfage et al., 2008; Lee
et al., 2013, 2016; Moreau et al., 2016; Park et al., 2010;
Quek et al., 2008). One study reported that most of the
sexually inactive European men reported that they were
not dissatisfied, distressed, or avoiding sex because of
sexual difficulties (Mitchell et al., 2013). Sexual desire
was not associated with preferring more frequent inter-
course in Asian and European men (Carvalheira et al.,
2014; Kontula & Haavio-Mannila, 2009).

Discussion

This is the first systematic review to summarize and com-
pare the prevalence of MSDs and associated factors in
Asian and European populations. A previous literature
review was published on the sexual dysfunction of Asian
men that did not report the selection of studies (Ho et al.,
2011) and a systematic review that did not compare Asian
men with European men (Lewis, 2011).

Although Asian societies are still conservative about
the description, diagnosis, and treatment of sexual dys-
functions, an equally significant number of population-
based studies were published on various aspects of MSD
in Asian men as studies on European men. Out of the 25
Asian studies (Chung et al., 2015; Ghalayini et al., 2010;
Hao et al., 2011; Huang et al., 2014; Jeong et al., 2011;
Kim et al., 2009; Kim & Jeon, 2013; Lee et al., 2013;
Liang et al., 2010; Park et al., 2010; Rao et al., 2015;
Tang et al., 2015; Wong et al., 2009a; 2009b; Zhang et al.,
2013, 2016, 2017) analyzed, 17 were carried out in East
Asian countries and regions (China, Hong Kong, South
Korea, and Taiwan) (Chung et al., 2015; Hao et al., 2011;
Hwang et al., 2010, 2014; Jeong et al., 2011; Khoo et al.,
2008; Kim et al., 2009; Kim & Jeon, 2013; Lee et al.,
2013; Liang et al., 2010; Liu et al., 2010; Park et al.,
2010; Permpongkosol et al., 2008; Quek et al., 2008;
Tang et al., 2015; Wong et al., 2009a; Wong et al., 2009b;
Zhang et al., 2016; Zhang et al., 2013, 2017), including
15 studies covering Chinese (Chung et al., 2015; Hao
et al., 2011; Huang et al., 2014; Kim et al., 2009; Liang
etal., 2010; Tang et al., 2015; Wong et al., 2009a; 2009b;

Zhang et al., 2013, 2016, 2017) and Korean (Jeong et al.,
2011; Kim & Jeon, 2013; Lee et al., 2013; Park et al.,
2010) populations and three studies took place in South
East Asian countries (Malaysia and Thailand). Of the
remaining five studies, four were from Western Asia
(Jordan and Turkey) (Cayan et al., 2017; Ghalayini et al.,
2010; Kendirci et al., 2014; Serefoglu et al., 2011), and
only one was from South Asia (India) (Rao et al., 2015).
In contrast, in European countries, large studies were
recently carried out that included men from many coun-
tries (Corona et al., 2010; Lee et al., 2013; Sand et al.,
2008). No such recent, wide-ranging study was found for
Asian men. Most of the studies carried out on Asian men
are small in terms of the sample sizes and number of sex-
ual dysfunctions investigated. As a result, the manage-
ment policies developed based on the European data have
also been applied to the Asian populations.

The prevalence of sexual dysfunction varied due to
differences in the ages and time periods investigated and
the definitions and data collection strategies adopted
(telephone interviews, IAQs, SAQs, and mail question-
naires). Some general observations can be made. The
prevalence of low satisfaction, HSDD, and the various
types of ED were generally higher in Asian men com-
pared to European men, whereas the prevalence of anor-
gasmia and PE was higher in European men compared to
Asian men. In both Asian and European men, age was an
independent positive factor of almost all the MSDs inves-
tigated. PE increased with age in Asian men of all ages
and in European men <60 years. In European men >60
years, the prevalence of PE decreased with age.

The prevalence of MSD in both Asian and European
men was generally greater in questionnaire-based studies
than interview-based studies. One instance of the mascu-
linity in most of the societies being portrayed as a sexual
superpower and of someone self-reporting their own
MSD was disgraceful (Tomlinson, 1998). The ED preva-
lence reported that was based on IIEF-5 was higher than
that of interviews and other questionnaires, both for the
Asian and European men (Hao et al., 2011; Tang et al.,
2015). Sometimes, of men who reported in self-assess-
ment that they did not have ED, one in four were reported
to have mild to moderate ED when evaluated using
IIEF-5 (Hwang et al., 2010).

The Asian studies did not report on DE, orgasmic dys-
function, and anejaculation or retrograde ejaculation
firstly because, unlike PE, these conditions are poorly
understood and considered uncommon forms of male
sexual dysfunction (Abdel-Hamid & Saleh, 2011; Butcher
et al., 2015). This review reported a high prevalence of
DE (up to 52.2%) in European men (Lee et al., 2016).
Although treating anejaculation or retrograde ejaculation
is important, particularly to men who intend to become
fathers, the prevalence of this condition was only reported
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in one study on European men (Hendrickx et al., 2016;
Mehta & Sigman, 2015). Secondly, for these ejaculatory
problems to be reported as a disorder, the men suffering
from them were required to have suffered from personal
distress (Gray et al., 2018). There is no gold standard for
diagnosis of DE, nor is there a specifically defined time
of latency, and even physicians from developed countries
have an inconsistent practice pattern for diagnosing DE
(Abdel-Hamid & Saleh, 2011; Butcher et al., 2015).
Thirdly, most men may be more concerned about a
decreased time to ejaculation, while an increased time to
ejaculation is not considered a sexual dysfunction, but is
instead viewed as increased sexual stamina. Although
this increased stamina may increase pleasure and inti-
macy at first, it causes distress, painful intercourse, and
decreased sexual activity when the problem persists for a
long time.

Orgasmic dysfunctions (early or delayed orgasm)
were also only reported in European men. Anorgasmia
was also under-reported among Asian men and displayed
a considerably low prevalence (Rao et al., 2015). These
dysfunctions have no specified time threshold, and
although orgasm and ejaculation are two separate phe-
nomena in men, definitions in a few previous studies
have overlapped (Castellanos-Torres et al., 2013; Liu
et al., 2010; Ruiz-Mufoz et al., 2013; Zhang et al., 2017).
It is suggested that only one in four men routinely achieve
orgasm in all sexual encounters. Therefore, most of the
men perceive it as a normal function that may lower the
chances of reporting of abnormal orgasmic delay on
assessment. Orgasmic dysfunction also causes distress,
painful intercourse, and reduced frequency of sexual
intercourse (Jenkins & Mulhall, 2015).

Although low sexual satisfaction is predictive of con-
servative attitudes about sex, lack of importance attrib-
uted to sexual issues, lack of sexual expression, and use
of restricted sexual techniques (Haavio-Mannila &
Kontula, 1997), interestingly only one of the Asian stud-
ies reported this (3.2%—37.6%), which is comparable to
European men (4.1%-28.3%) (Beckman et al., 2008;
Castellanos-Torres et al., 2013; Corona et al., 2010; Kim
& Jeon, 2013; Kontula & Haavio-Mannila, 2009; Korfage
et al., 2008; Lee et al., 2016; Ruiz-Muioz et al., 2013),
who are often considered to have more open or progres-
sive attitudes.

The review also reported that only one European study
reported on hyperactive sexual desire disorder (Hendrickx
etal., 2016). The fact that HSDD was considerably higher
in Asian men compared to European men may be due to
the former’s more conservative background (Montgomery,
2008). It was also suggested that sexual guilt significantly
decreased sexual desire in Asian men as compared to
Euro-Canadian men (Brotto et al., 2012). Reduced/no
sexual pleasure was also not reported among Asian men.

Sexual pleasure is generally given a low level of attention
in the field of reproductive health (John et al., 2015).

The prevalence and factors of painful intercourse have
rarely been diagnosed among men and are not typically
discussed in the routine diagnosis of sexual dysfunction
(Heiman, 2002). The present review also showed that it
was reported in only one European study.

Both the Asian and European studies reported a sig-
nificant association between one or more MSDs and
sociodemographic factors (age, education, employment,
income, area of residence, and marital status), lifestyle
habits (smoking and physical activity) and health factors
(general health, BMI, CVD, diabetes mellitus, arthritis,
and LUTSs). The effects of religion, ethnicity, alcohol,
tea and caffeine consumption, prostatitis, thyroid dys-
functions, and spinal cord and pelvic injuries were only
studied in Asian men. Likewise, the roles of pornography
use, STIs, and asthma were only investigated in European
men.

Limitations

The review was limited to a certain number of published
studies, which may create bias because of the high prob-
ability that unpublished studies also have significant
results. Other sources of bias were that studies published
in languages other than English and studies of which the
full text could not be found were not included in the
review. Most of the Asian studies were on East Asian
populations; therefore, these data cannot be generalized
to men from all of Asia, as vast cultural, religious, and
socioeconomic differences exist across this continent.
Ideally, a meta-analysis of the prevalence should be per-
formed, but due to various definitions of MSD and study
designs involved, it was not possible.

Recommendations for Future
Research

There is a need to conduct large or multicenter studies on
various Asian populations for better assessment and
proper treatment of MSDs. It is crucial to emphasize the
use of standard definition and criteria of MSDs for valid
comparison worldwide along with validated tools for its
assessment. Men in Asian populations particularly should
be investigated for the prevalence of DE, anejaculation or
retrograde ejaculation, orgasmic dysfunction, hyperac-
tive sexual disorder, low sexual satisfaction, reduced
sexual pleasure, and painful intercourse. Men should also
be investigated for the association of MSDs with religion,
ethnicity, alcohol, tea and caffeine consumption, pornog-
raphy use, STIs, asthma, prostatitis, thyroid dysfunctions,
and spinal cord and pelvic injuries. Men should be made
aware that sexual dysfunctions are like other systematic
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dysfunctions that occur due to genetic and environmental
factors, and that they are curable. Healthcare profession-
als should approach sexual function as a normal bodily
process that plays an important part in the quality of life
of the individual.

Conclusions

The prevalence of ED and HSDD was higher in Asian
men compared to European men, whereas the prevalence
of anorgasmia and PE was higher in European men com-
pared to Asian men. In both Asian and European men, age
was an independent positive factor of almost all the
MSDs investigated. The other factors were marital status,
socioeconomic status, and comorbidities (CVD, LUTSs,
prostatitis, diabetes, hypertension, and psychological dis-
orders). The study suggests monitoring changes in sexual
functions with age in both Asian and European men. Men
with a low socioeconomic and single status who have
other diseases should also be investigated for sexual dys-
functions, and vice versa. Considering the differences
between Asian and European data on MSDs, further stud-
ies are needed to provide a more concrete and detailed
explanation of these differences. There is a particular
need to conduct large studies on the various Asian popu-
lations for the effective management of MSDs.
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