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Total live birth, n 1003 468 99

Maternal Outcomes

HDP, n (%) 32(32) 15(3.2) 2(2) 0.809
GDM, n (%) 138 (13.8) 78 (16.7) 9(9.1) 0.102
ICP, n (%) 4(0.4) 2(0.4) 0(0) 1.000
Abnormal placentation, n (%) 54 (5.4) 25(5.3) 8(8.1) 0.521
Placenta previa, n (%) 28 (2.8) 11 (2.4) 4(4) 0.636
PROM, n (%) 23 (2.3) 16 (3.4) 3(03) 0.448
Postpartum hemorrhage, n (%) 2(0.2) 0(0) 0(0) 1.000
Cesarean delivery, n (%) 594 (59.2) 270 (57.7) 61 (61.6) 0.731

Neonatal Outcomes

Gender, n (%) 0.564
Male 557 (55.5) 247 (52.8) 52 (52.5)

Female 446 (44.5) 221 (47.2) 47 (47.5)

Gestational age (weeks), n (%) 38.65 + 1.57 38.62 + 1.71 38.54 + 1.74 0972
Preterm birth 97 (9.7) 40 (8.6) 13 (13.1) 0.362
Very preterm birth 11 (1.1) 4(0.9) 0(0) 0.755
Postterm birth 0(0) 0(0) 0(0) 1.000

Birthweight (g), n (%) 3251.65 + 476.44 3228.49 + 523.82 3155.56 + 493.51 0.435
Low birthweight 39(3.9) 31 (6.6) 10 (10.1) 0.006
Very low birthweight 4(0.4) 3(0.6) 1(1) 0.377
Macrosomia 41 (4.1) 18 (3.9) 2(2) 0.596

Z-score, n (%) 0.22 + 1.03 0.17 + 1.03 0.03 +£ 091 0.373
Small - for - gestational age 52(5.2) 35(7.5) 7(7.1) 0.202
Large - for - gestational age 129 (12.9) 67 (14.3) 8(8.1) 0.240

Major birth defects, n (%) 19 (1.9) 13 (2.8) 0(0) 0.179

Data are presented as mean =+ standard deviation or number (percentage).
HDP, Hypertensive disorders in pregnancy; ICP, Intrahepatic cholestasis of pregnancy; GDM, Gestational diabetes mellitus; PROM, premature rupture of membranes.
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1.75 (1.08-2.85)

278 (1.34-5.75)
REF

1.67 (1.06-2.62)

033 (0.27-0.39)

0.0232

0.0059

0.0281

<.0001

Adjusted OR (95%Cl)
REF

274 (1.34-5.59)

3.56 (1.19-10.69)

REF

473 (2.26-9.91)

0.29 (0.24-0.36)

P-value

0.006

0.024

<.001

<.001
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Cycle Characteristics
Initial dose of Gn (IU) 168.94 + 72.55 165.61 + 62.97 168.03 + 60.84 0.602
Total dose of Gn (IU) 2019.79 + 789.79 2022.72 + 846.2 2023.51 + 724 0.768
uFSH/rFSH 1685.14 + 568.27 1668.52 + 554.94 1660.89 + 494.33 0.765
HMG (U) 329.42 + 558.95 342.06 + 668.87 357.47 + 592.38 0.271
Duration of Gn used (d) 10.57 +2.17 10.56 + 2.32 105 £2.11 0.819
HCG trigger day

Endometrial thickness (mm) 10.93 + 2.58 10.99 + 2.64 10.75 + 2.68 0.161

E2 (pg/mL) 2057.91 + 1210.74 2080.83 + 1225.84 1996.64 + 1260.9 0.144

LH (mIU/mL) 1.95 + 1.63 202 +1.84 2.03 £ 1.68 0.128

P (ng/mL) 0.52 +0.33 0.52 +0.36 0.53 £0.32 0.529
No. of oocytes retrieved 12.95 + 6.74 13.19 £ 7.07 12.52 + 6.85 0.272
Laboratory Outcomes
Fertilization method, n (%) <0.001
Not fertilized 54 (1.6) 32(2) 9(24)

IVF 2501 (75.5) 1010 (63.7) 165 (44.2)

1CSI 631 (19.1) 456 (28.8) 179 (48)

IVE+ICST 127 (3.8) 87 (5.5) 20 (5.4)
MII oocytes (ICSI), n (%) 5977/8439 (70.83) 4394/6163 (71.3) 1588/2292 (69.28) 0.194
2PN Fertility, n (%) 25848 (64.83) 12344 (65.67) 2593 (67.51) 0.001

IVF 20009 (61.96) 8093 (61.25) 1230 (61.29) 0.336

1CSI 4853 (80.94) 3522 (79.92) 1211 (76.26) <0.001
Cleavage rate, n (%) 24928 (96.44) 11879 (96.23) 2478 (95.56) 0.064
High quality embryo rate, n (%) 6412 (25.72) 2973 (25.03) 598 (24.13) 0.115
Blastocysts formed, n (%) 9660 (56.44) 4469 (55.32) 866 (53.72) 0.045
Number of transferable embryos, n 397 271 3.90 +2.70 3.38 + 240 <0.001
Cancellation rate, n (%) 212 (6.4) 92 (5.8) 26 (7) 0.609
Fresh embryo transfer rate, n (%) 2066/3101 (66.6) 1010/1493 (67.7) 227/347 (65.4) 0.662
Number of fresh embryos 0,094
transferred, n (%)

1 1023/2066 (49.5) 458/2066 (45.4) 109/2066 (48)

2 1043/2066 (50.5) 552/2066 (54.7) 118/2066 (52)
f‘t?sz) of fresh embryos transferred, 0016

Cleavage 1254/2066 (60.7) 658/2066 (65.2) 153/2066 (67.4)

Blastocyst 812/2066 (39.3) 352/2066 (34.9) 7412066 (32.6)

Data are presented as mean + standard deviation or number (percentage).
Gn, gonadotropin; HMG, human menopausal gonadotropin; HCG, human chorionic gonadotropin; P, progesterone; IVF, in vitro fertilization; ICSI, intracytoplasmic sperm injection; MII,
metaphase II; 2PN, two pronuclei.
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Positive HCG, n (%) 1582/2066 (76.6) 760/1010 (75.3) 170/227 (74.9) 0.659
Crude OR (95%CI) REF 0.93 (0.78-1.11) 0.91 (0.67-1.25)
Adjusted OR (95%CI) REF 0.95 (0.79-1.15) 1.02 (0.72-1.44)

Biochemical abortion rate, n (%) 176/1582 (11.1) 80/760 (10.5) 19/170 (11.2) 0.905
Crude OR (95%CI) REF 0.94 (0.71-1.24) 1.01 (0.61-1.66)
Adjusted OR (95%CI) REF 0.9 (0.67-1.22) 0.88 (0.51-1.53)

Clinical pregnancy, n (%) 1406/2066 (68.1) 680/1010 (67.3) 151/227 (66.5) 0.849
Crude OR (95%CI) REF 0.97 (0.82-1.14) 0.93 (0.7-1.25)
Adjusted OR (95%CI) REF 1 (0.84-1.19) 1.07 (0.78-1.47)

Multiple birth rate, n (%) 282/1406 (20.1) 146/680 (21.5) 39/151 (25.8) 0.228
Crude OR (95%CI) REF 1.09 (0.87-1.36) 1.39 (0.94-2.04)
Adjusted OR (95%CI) REF 0.95 (0.79-1.15) 1.02 (0.72-1.44)

Miscarriage, n (%) 182/1406 (12.9) 81/680 (11.9) 16/151 (10.6) 0.616
Crude OR (95%CI) REF 0.91 (0.69-1.2) 0.8 (0.46-1.37)
Adjusted OR (95%CI) REF 0.79 (0.58-1.06) 0.58 (0.32-1.06)

Live birth, n (%) 1216/2066 (58.9) 590/1010 (58.4) 134/227 (59) 0.969
Crude OR (95%CI) REF 0.98 (0.84-1.14) 1.01 (0.76-1.33)
Adjusted OR (95%CI) REF 1.05 (0.89-1.24) 1.19 (0.88-1.62)

Adjusted factors: age of both male and female partners, type of infertility, cause of infertility (excluding male factor infertility), number of transplanted embryos, and type of
transplanted embryos.
REF, Reference; CI, confidence interval; OR, odds ratio.
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ar Interventions

1A

NE

1A

NE

1A

NE

1A

NE

1A

NE

MM

Ccs

OA

1A

NE

0s

NE

RT

OA

NE

BA

0s

NE

Ccs

MM

0s

NE

1A

NE

1A

NE

AEE

NE

OA

NE

OA

NE

OA

NE

Sample size

30

30

50

50

50

50

50

50

13

11

16

14

15

20

20

137

126

10

10

56

52

53

10

10

10

10

11

10

10

16

15

11

12

8

Age

362 +35

357 + 4.0
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244 £5.19
2245 +4.74
190+18
255+32
33135
33.60 + 4.14
3405+ 4
193+ 1.4
193+ 14
24618
276+ 19
29217
23852
242+49
239 5.0
2222
2222
222£22
226+24
276+ 1.7
292+17
28113
29217
192+19
190+ 18
19

19
32712
32214
37 (range 19-60)

37 (range 19-60)

Measure tim:

40min/time, 3 times/week,
14 weeks

24 weeks

24 weeks

24 weeks

1time/2week,12weeks

60min/time,3time/week
90min/time,5time/week
32km/day, No show
40min/time,3times/week, 14 weeks
No show,14weeks

1times/week, 16 weeks

No show,16 weeks

120min/day, 4days/week, 12month
96km/week,12month
<1h/week,12month
2h/time,4-5time/week, 6month
4-5h/time, 2-3day/week,6month
No show,6month
90min/week,3month
2times/week, 3month

No show,30day

No show

104km/h,12month
<1h/week,No show
40-56km/h,12month
<1h/week,No show

2-4h/week, 3day

No show
50min/time,6time/week,6weeks
No show

40km/week,No show

No show
30min/time,5time/week,52weeks

No show,52weeks

Qutcomes

[0660]

[0606)]

[0e60)]

[06060]

[08©00)]

(086606

(006000

[0e000)

Outdoor Aerobic: Includes running bikingswimming, hiking, and other exercises that can be done outdoors. Indoor Aerobic: Examples of exercise that can be done in a gym or at home such as
treadmill kinetic cycling, jumping rope and aerobics. Multi-component motion: a combination of strength training, flexibility training, aerobic exercise and coordination training. Competitive
sports: include sports such as soccer, basketball, tennis, etc. that require confrontation or competition. Resistance Training: refers to training that increases muscular strength and endurance
through weight bearing, such as weight lifting, machine training, and elastic band training, Bicycle acrobics: Includes outdoor cycling and indoor dynamic cycling, mainly at low to moderate
intensity for continuous exercise. Aerobic Endurance Exercise: Aerobic exercise performed at lower intensity for a long period of time, such as long-distance running, long-distance swimming
and long-distance cycling. Other Sports: This category includes activities that are not easily categorized or that combine multiple forms of exercise, such as yoga, Pilates, tai chi, dance, and
recreational activities. ®Sperm volume®Sperm concentration@sperm motility@Sperm morphology®Total sperm count®Sperm density®Number of active spermatozoa®Number of necrotic
spermatozoa; OA, Outdoor Aerobic; 1A, Indoor Aerobic; MM, Multi-component motion; CS, competitive sports; OS, other sports; RT, resistance training; BA, Bicycle aerobics; AEE, aerobic

endurance exercis

NE, No Exercise.”—”: Not involved.
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Virus

Influenza virus
Zika virus

Mumps virus

Human
Immunodeficiency
Virus (HIV)

Herpes Simplex Virus
(HSV)

Human Papilomavirus
Hepaits viruses
Human parvovirus

Ebola virus

Coronavirus

Family

Orthomyxoviridae

Flaviviridae

Paramyxoviridae

Lentivirus

Herpesviridae

Papilomaviridae

HBV
(Hepadnaviridae),
HCV (Flaviviridae)
Parvoviridae
Filoviridae

Coronaviridae

Impact on male reproduction

Alteration of conventional sperm parameters, sperm DNA damage
(24).

Germ cell loss, impairment of Sertoi cellfunction (43), Alteration of
conventional sperm parameters, androgen suppression (44)
Testicular atrophy, impaired steroidogenesis and spermatogenesis.
Altered sperm quality (48).

TNF-a-mediated disruption of the blood-testes-barrier (53).

Hypogonadism and leukocytospermia (65), sertoli-cell-only
syndrome, germ cell damage peritubular fiorosis, and impaired
steroidogenesis and spermatogenesis (162), altered sperm quality
(68).

Low sperm count and reduced sperm motiity (89, 90)
Alteration in conventional semen parameter (95).

Alteration of conventional semen parameters (119), reduced
circulatory testosterone and inhibin B (121)

Disruption of sperm cell development (132).

Disruption of blood-testis barrier (141), impaired steroidogenesis,
low lbiclo, erectie dysfunction (142, 143).

Reduced testosterone level (146).

Associated mechanism
Oxidative stress-mediated apoptosis (28).
Hyper-inflammatory response (1 1)

Inflammation of the Leydig cells, Sertoli
cells and germ cels (51), oxidative
damage (51).

Oytokine-diven oxidative stress (69).

Inflammatory response (90).

Reduction of MHC | and disruption of
interferon route (163).

Oxidative stress (124), Apoptosis (116).

Germline transduction (132)
Inflammation-induced oxidative stress.
(144).

Activation of MAPK/ERK
signaling-induced hyperinflammatory
response (150).
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Localization Species Enzyme Source
Human,
Sperm CBS, CTH, 3-MST (30, 31)
mouse, boar
Seminal plasma Human CBS, CTH (31)
Testicular tissue Mouse CBS, CTH, 3-MST (30, 38)
Leydig cells Rat CBS (29)
Sertoli cells Rat CBS, CTH (29)
Germ cells of
the testicle Rat CBS 29)
Immature testicular
Rat CTH (29)
germ cells
Epltheh.a.l. ce]ls.of Rt CBS 32)
the epididymis
Epididymis smooth - CTH 32)
muscle cells
s Rat,
Ejaculatory duct CBS, CTH (13,33)
mouse, human
CBS, CTH, 3-
Prostate Rat, human MST, CAT (24, 34)
Mouse, @5,
Corpus cavernosum Human CTH, CBS 39-42)
Corpus cavernosum Mouse 3-MST (40, 41)
CBS, CTH, 3-MST,
Corpus cavernosum Rat CAT. DAO 37)
Penile Human,
tissue endothelium mouse, cattle S @84
Muscula.r. tra!)eculae of Himan CBS, CTH 35;
penile tissue 43, 44)
Smooth .muscle of the Human CBS, CTH (35,
penile artery 43, 44)
Dorsal nerve of Rat CTH (35)

the penis
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1<15% 0% P-value

Female
Age (years) 3091 + 4.39 3133 + 444 31.37 + 4.33 0.002
Body mass index (Kg/m?) 2224 +3.22 2235 %335 22.3 +3.06 0.783
Infertility duration (years) 3.62 + 281 358 + 271 3.68+ 272 0.757
Pattern of infertility, n (%) 0.007

Primary 1269 (38.3) 632 (39.9) 174 (46.7)

Secondary 2044 (61.7) 953 (60.1) 199 (53.4)
Male factor, n (%) 481 (14.5) 553 (34.9) 212 (56.8) <0.001

Ultrasonographic findings

Antral follicle count (n) 1447 + 6.61 14.53 + 6.27 13.89 + 6.3 0.173
Endometrial thickness (mm) 1.78 + 2.55 1.88 + 2.66 1.69 + 2.41 0.517
Intrauterine adhesions 772 (23.3) 347 (21.9) 72 (19.3) 0.157
Scar uterus, n (%) 454 (13.7) 204 (12.9) 57 (15.3) 0.440

Basal endocrine profile

AMH (ng/mL) 3.8 £3.08 3.79 + 3.07 3.63 284 0.392
FSH (IU/mL) 6.43 £ 251 6.54 +2.74 6.52 + 3.15 0.520
E2 (pg/mL) 50.68 + 47.84 50.87 + 49.11 54.09 + 51.72 0.175
LH (mIU/mL) 6.18 + 547 6.28 + 5.36 6.75+ 7.03 0.637
Male
Age (years) 3259 + 4.86 3335+ 529 33.77 £ 537 <0.001
Body mass index (Kg/ml) 24.56 + 4.33 2591 + 62.16 24.49 + 434 0.130
Infertility duration (years) 3.34 246 339 +245 3.35+226 0.572
Pattern of infertility, n (%) 0.032
Primary 1652 (49.9) 816 (51.5) 212 (56.8)
Secondary 1661 (50.1) 769 (48.5) 161 (43.2)
FSH (IU/mL) 4.36 +£2.33 4.67 + 2.67 5.07 + 4.13 <0.001

Semen parameter

Sperm conc (x10°/mL) <0.001
<15 211 (64) 212 (134) 72 (19.3)
215 3102 (93.6) 1373 (86.6) 301 (80.7)

PR (%) <0.001
<32% 796 (24) 819 (51.7) 256 (68.6)
>32% 2517 (76) 766 (48.3) 117 (31.4)

Normal morphology (%) <0.001
<4% 173 (5.2) 203 (12.8) 76 (20.4)
24% 3140 (94.8) 1382 (87.2) 297 (79.6)

DFI 922 +334 20.17 £ 3.98 39.59 £ 9.87 <0.001

Data are presented as mean =+ standard deviation or number (percentage).
AMH, Anti-Miillerian Hormone; FSH, follicle-stimulating hormone; E2, estrogen; LH, luteinizing hormone; PR, progressive motility spermatozoa.
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RAR

OR (95% CI)

Fitting by standard linear model 1.92 (1.51, 2.42)

P-value <0.001

Fitting by two-piecewise linear model

Breakpoint(K) 3.42

OR1 <K 3.01 (2.08, 4.36) <0.001
OR2>K 1.10 (0.74, 1.63) 0.630
Logarithmic likelihood ratio test P-value 0.002

Adjusted for Age, Race, Marital status, Education level, PIR, BMI, Alcohol intake,
Hypertension, Diabetes, CVD, Vigorous activity, Moderate activity, Smoking status, LDL-
C, TC, Triglycerides, Fasting glucose and HDL-C.
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Model 1 Model 2 Model 3

OR (95%CI) OR (95%CI) OR (95%CI)

RAR 581 (4.71,7.17) | 2.52 (2.01,3.17) 192 (151, 2.42)

Stratified by RAR tertiles
Tertile 1 (£2.77) 1.0 1.0 1.0

Tertile 2 (2.77-3.02) 245 (2.01, 2.99) 157 (1.25,1.87) 1.52 (120, 1.92)

Tertile 3 (23.02) 540 (446, 6.54) | 2.49 (1.98,3.12)  2.09 (1.65, 2.65)

P for trend <0.001 <0.001 <0.001

Model 1: No covariates were adjusted. Model 2: Adjusted for Age, Race, Marital status,
Education level and PIR. Model 3: Adjusted for Age, Race, Marital status, Education level, PIR,
BMI, Alcohol intake, Hypertension, Diabetes, CVD, Vigorous activity, Moderate activity,
Smoking status, LDL-C, TC, Triglycerides, Fasting glucose and HDL-C.
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Characteristic

Erectile dysfunction

\[e}

Total patients 3950 2793 1157

Age, year <0.001
<50 2038 (51.59%) 1885 (67.49%) 153 (13.22%)
=50 1912 (48.41%) 908 (32.51%) 1004 (86.78%)

Race <0.001
Mexican American ‘ 811 (20.53%) 576 (20.62%) 235 (20.31%)

Other Hispanic 139 (3.52%) 98 (3.51%) I 41 (3.54%)
Non-Hispanic White 2158 (54.63%) 1475 (52.81%) 683 (59.03%)
Non-Hispanic Black 722 (18.28%) 549 (19.66%) 173 (14.95%)
Other Race 120 (3.04%) 95 (3.40%) 25 (2.16%)

Marital status <0.001
Married/Living with a partner ‘ 2715 (68.73%) 1864 (66.74%) 851 (73.55%)
‘Widowed/Divorced/Separated 554 (14.03%) 325 (11.64%) 229 (19.79%)

Never Married 681 (17.24%) 604 (21.63%) 77 (6.66%)

Educational level <0.001
Below high school 1112 (28.15%) 647 (23.17%) 465 (40.19%)

High school 974 (24.66%) 736 (26.35%) 238 (20.57%)
Above high school 1864 (47.19%) 1410 (50.48%) 454 (39.24%)

PIR <0.001
<13 961 (24.33%) 634 (22.70%) 327 (28.26%)

13-35 1547 (39.16%) 1047 (37.49%) 500 (43.22%)
235 1442 (36.51%) 1112 (39.81%) 330 (28.52%)

BMI, kg/m* 0.355
<25 1203 (30.46%) 851 (30.47%) 352 (30.42%)

25-30 1732 (43.85%) 1241 (44.43%) 491 (42.44%)
>30 1015 (25.70%) 701 (25.10%) 314 (27.14%)

Alcohol intake 0.004
Yes | 3270 (82.78%) 2343 (83.89%) 927 (80.12%)

No 680 (17.22%) 450 (16.11%) ‘ 230 (19.88%)

Hypertension <0.001
Yes 1243 (31.47%) 638 (22.84%) 605 (52.29%)

No 2707 (68.53%) 2155 (77.16%) ‘ 552 (47.71%)

Diabetes <0.001
Yes 412 (10.43%) 149 (5.33%) 263 (22.73%)

No 3481 (88.13%) 2611 (93.48%) 870 (75.19%)
Borderline 57 (1.44%) 33 (1.18%) 24 (2.07%)
I CVD <0.001
No 3448 (87.29%) 2622 (93.88%) 826 (71.39%)
Yes 502 (12.71%) 171 (6.12%) 331 (28.61%)

Vigorous activity <0.001
No 2630 (66.58%) 1662 (59.51%) 968 (83.66%)

Yes 1320 (33.42%) 1131 (40.49%) 189 (16.34%)

Moderate activity <0.001
No 2012 (50.94%) 1342 (48.05%) 670 (57.91%)

Yes 1938 (49.06%) 1451 (51.95%) 487 (42.09%)

Smoking status <0.001
< 100 cigarettes lifetime 2411 (61.04%) 1589 (56.89%) 822 (71.05%)

2100 cigarettes lifetime | 1539 (38.96%) 1204 (43.11%) 335 (28.95%)

LDL-C, mg/dL 119.80 = 0.91 120.78 + 1.04 11743 £1.28 0.030

TC, mg/dL 199.68 + 1.09 20098 £ 1.15 | 196.54 +2.10 0.004

Triglycerides, mg/dl 16534 +3.95 166.95 + 4.41 161.45 + 7.65 0.342

Fasting glucose, mg/dl 108.91 + 0.60 104.45 + 0.69 119.69 + 1.58 <0.001

HDL-C, mg/dL 47.62 £ 0.30 47.63 £0.33 47.60 £ 0.47 0.947

RAR ‘ 2.96 + 0.01 2.88 £0.01 3.14 £ 0.01 <0.001

PIR, Poverty income ratio; BML, body mass index; CVD, cardiovascular disease; LDL-C, low-density lipoprotein cholesterol; TC, total cholesterol; HDL, high-density lipoprotein; RAR, red blood

cell distribution width to Albumin Ratio.
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Characteristic
Age, year
<50
> 50
Race
Mexican American
Other Hispanic
Non-Hispanic White
Non-Hispanic Black
Other Race
Marital Status
Married/Living with a partner
Widowed/Divorced/Separated
Never Married
Education level
Below High school
High school
Above High school
PIR
< 13
1.3-35
> 35
Vigorous activity
No
Yes
Moderate activity
No
Yes
Alcohol intake
No
Yes
BMI, kg/m2
<25
25-30
>30
Hypertension
No
Yes
CVD
No
Yes
Diabetes
No
Yes
Borderline
Smoking status
No
Yes
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OR(95%CI)

2.25(1.48,3.41)
2.57 (1.80, 3.65)

1.05 (0.48, 2.26)
1.16 (0.23, 5.81)
2.85(2.03, 3.99)
1.91 (1.22,2.97)

4.42 (0.34, 57.76)

3.15 (221, 4.47)
1.84 (1.13,2.99)
1.55 (0.65, 3.67)

1.87(1.09, 3.19)
2.36 (1.26, 4.43)
2.84 (2.02, 3.98)

1.69 (0.98, 2.91)
2.28(1.62,3.21)
3.40 (2.22, 5.20)

2.46 (1.75,3.47)
2.40 (1.41, 4.08)

1.84 (1.32,2.58)
3.83(2.53, 5.81)

3.68 (1.49, 9.10)
2.23 (1.74, 2.84)

3.25(2.05, 5.14)
2.41 (1.61, 3.59)
1.69 (0.87, 3.27)

2.69 (1.88, 3.83)
2.22(1.56,3.16)

2.63 (1.99, 3.49)
1.76 (0.98, 3.18)

2.56 (1.89, 3.47)
1.79 (0.77, 4.17)
2.00 (0.57, 7.03)

3.39(2.10, 5.46)
2.16(1.59,2.93)

P -interaction
0.618

0.018

0.118

0.252

0.050

0.935

0.004

0.271

0.250

0.414

0.179

0.737

0.097
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Participants from
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(n=21166)

Exclude:

Female participants
(n=10860)

Remaining participants
(n=10301)

Exclude:

Participants age < 20 (n=5347)

Participants with incomplete date on ED (n=838)
Missing data on Complete Blood Count (n=128)
Missing data on serum albumin (n=38)

Final participants
(n=3950)
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95% confidence

interval

Effect
size

95% confidence
interval

Number of
active spermatozoa

OA
1A

Number of
necrotic spermatozoa

OA

Sperm density
OA

1A

RT

FE

FE

FE

FE

FE

FE

FE

FE

FE

MD= 2.58

MD=-3.67

MD=8.00

MD=-53.27

MD=-53.27

MD=-76.51

MD=-98.00

MD=-74.77

MD=-54.00

-4.02,9.19]

-13.37,6.03]
-1.03,17.03]

-75.89,-30.65]

-75.89, -30.65]
-86.08,-66.93]
-115.19,-80.81]

-89.44, -60.10]

-72.66, -35.34]

RE

RE

RE

MD=-12.16

MD=-18.43

MD=8.00

MD=-38.23

MD=-38.23

MD=-72.86

MD=-98.00

MD=-68.88

MD=-54.00

RE, random effects model; FE, fixed effects model; OA, Outdoor Aerobics; IA, Indoor Aerobics; RT, resistance training; Resistance Training.

-39.52, 15.19]

-67.79, 30.92]
-1.03, 17.03]

-141.71, 65.24]

-14171, 65.24]
-96.36,-49.36]
-115.19,-80.81]

-106.73,-31.03]

-72.66, -35.34]
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Heterogeneity test Effect model Meta-analysis Subgroup differences(P)

2% P value MD and 95% CI P value

Number of active spermatozoa 91 <0.00001 RE -12.16(-39.52,15.19) 0.38

OA 93 <0.00001 RE -18.43(-67.79,30.92) 0.46 0.30
1A 91 <0.00001 RE 8.00(-1.03,17.03) 0.08

Number of necrotic spermatozoa =~ 95 <0.0001 RE -38.23(-141.74,65.24) 0.47 X
OA RE

Sperm density 83 0.0006 ‘ RE -72.86(-96.36,-49.36) <0.00001

OA X X RE -98.00(-115.19,-80.81) = <0.00001 0.003
1A 83 0.02 RE -68.88(-106.73,-31.03) = 0.0004

RT X x RE [ -54.00(-72.66, -35.34) <0.00001

RE, random effects model; OA, Outdoor Aerobics; 1A, Indoor Aerobics; RT, resistance training; “x” indicates not available.
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