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Emotional health and its impact on assisted reproductive technology 

outcomes: a systematic review and meta-analysis

Abstract

This systematic review and meta-analysis addresses ongoing controversy surrounding 

the association between pre-treatment anxiety, stress and depression and assisted 

reproductive technology (ART) outcomes. Medline, Embase and PsycINFO were 

searched up to November 2019. Eligible studies were observational studies reporting 

the association between pre-treatment anxiety, stress or depression and ART outcomes 

in men, women or couples undergoing ART. The association between pre-treatment 

anxiety, stress and depression and ART outcomes were extracted, and meta-analyses 

carried out if ≥3 studies assessed the same outcome over the same number of cycles 

and reported results homogenously. This review reports a potential association between 

decreased sperm motility with increased male state anxiety, and no significant 

association between women’s pre-treatment emotional health and ART outcomes in 

terms of live birth, clinical pregnancy, chemical pregnancy, oocyte retrieval, embryos 

transferred or fertilization. Meta-analyses showed a standardised mean difference 

(SMD) of -0.08 (95% CI -0.20-0.04, I2 0%, n=6) for clinical pregnancy and 

anxiety/stress and -0.08 (95% CI -0.21-0.04, I2 0%, n=3) for clinical pregnancy and 

depression, and a SMD of -0.01 (95% CI -0.29-0.27, I2= 53%, n=5) for chemical 

pregnancy and anxiety/stress and 0.08 (95% CI -0.51-0.67 I2= 83%, n=3) for chemical 

pregnancy and depression. 

Keywords: infertility; assisted reproductive technology; mental health; anxiety; 

depression
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Introduction

Infertility is defined as lack of clinical pregnancy after 1 year of regular sexual intercourse 

(Zegers-Hochschild et al., 2009). Medical assistance for infertility is often in the form of 

assisted reproductive technology (ART), such as in vitro fertilization (IVF). Despite 

significant research, the direction of causality between emotional health and ART outcomes 

remains unclear; meta-analyses reporting a small, significant negative effect of anxiety, stress 

and depression on pregnancy rates (Matthiesen et al., 2011; Purewal et al., 2017) are balanced 

by those reporting no significant effect (Boivin et al., 2011; Nicoloro-SantaBarbara et al., 

2018). Potential mechanisms for psychological stress-mediated disruption of fertility include 

glucocorticoid-mediated inhibition of gonadotropin-releasing hormone and reduced uterine 

receptivity (Palomba et al., 2018). Poor emotional health is also linked to unhealthy lifestyle 

choices (Strine et al., 2005) and psychotropic medication use. While it appears selective 

serotonin reuptake inhibitors do not reduce pregnancy chances in women, there is evidence of 

associated reduced sperm quality in men (Sylvester et al., 2019). Poor emotional health may 

also increase the likelihood of discontinuing treatment (Gameiro et al., 2012). Due to the 

importance of ART success for patients, this association must be investigated. Therefore, this 

systematic review aims to assess the impact of men, women and couple’s pre-treatment 

emotional health on ART outcomes. 
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Materials and Methods

This review was prospectively registered on PROSPERO (CRD42020158395).

Defining Anxiety, Stress and Depression

Depression is defined as a symptom complex including low mood, activity and energy (The 

ICD-10, 1992). State anxiety is defined as transient psychological and physiological reactions 

to adverse events, and trait anxiety as individual differences in tendency to experience state 

anxiety (Martens, 1971). Stress is defined as feeling in danger due to a perceived threat in the 

environment (Martens, 1971). Emotional health will be used as a term to encompass these 

factors. 

Eligibility Criteria

Original data on men, women or couples in ART treatment were included. ART was defined 

as extracorporeal handling of gametes or embryos to induce pregnancy. This includes IVF, 

intracytoplasmic sperm injection, zygote intrafallopian transfer and gamete intrafallopian 

transfer but excludes intrauterine insemination. Procedures involving donor materials were 

excluded to avoid confounding due to the mental state of the donor. Studies must have 

measured pre-treatment emotional health through validated psychometric scales. Pre-

treatment measurement avoided confounding stress from hormonal treatment or feedback on 

progress. Studies must have reported primary or secondary outcomes (see data items). 

Clinical pregnancy was defined as ultrasound-confirmed pregnancy, and chemical pregnancy 

as pregnancy detected through human chorionic gonadotropin measurement. Interventional 

studies were excluded to avoid confounding effects of treatments. Reviews, animal studies 

and non-English language papers were excluded.
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Information sources and search

Medline, Embase and PsycINFO were searched up to November 2019.  See Table 1 for 

search strategy. Grey literature was searched through inclusion of conference abstracts and 

clinicaltrials.gov, with authors of relevant trials contacted. A reference search of previous 

reviews (Boivin et al., 2011; Matthiesen et al., 2011; Nicoloro-SantaBarbara et al., 2018; 

Purewal et al., 2017) was undertaken. If studies presented incomplete data, missing data was 

requested.

Study selection

The first author screened titles and abstracts, with subsequent screening of full text articles 

against eligibility criteria. The second author checked decisions with discrepancies resolved 

by a third reviewer. 

Data collection and data items

Data extracted included study and population data (see Tables 2 and 3). Measures of 

association between emotional health and ART outcomes were extracted, such as odds ratios 

(ORs), risk ratios (RRs) and mean validated questionnaire scores of pregnant and 

nonpregnant groups. Primary outcomes were live birth, clinical pregnancy and chemical 

pregnancy, and secondary outcomes were oocytes harvested, embryos transferred, 

fertilization and sperm parameters.

Synthesis of results and summary measures

Data were combined in a meta-analysis if ≥3 studies reported the same exposure and outcome 

in a homogenous manner over the same number of cycles. Anxiety and stress were combined 

due to their similarity (Martens, 1971). Where state and trait anxiety were both reported, state 

anxiety was preferentially used. Meta-analyses were conducted using a random effects model 
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for generic inverse data to produce a standardised mean difference (SMD). The SMD is a 

measure of the mean difference between validated questionnaire scores of pregnant and non-

pregnant groups. A random effects analysis was used due to substantial heterogeneity. 

Heterogeneity was assessed using I2. Where I2 was <60%, a control analysis with a fixed 

effects model was conducted, but no results differed significantly. Sensitivity analysis was 

performed if variation in Agency for Healthcare Research and Quality (AHRQ) standards 

was present. ‘Poor’ quality studies were excluded, and the meta-analysis repeated. Funnel 

plots were drawn to detect publication bias. 

Risk of bias in individual studies

The Newcastle Ottawa Scale for Cohort Studies was used to assess quality, with adapted 

criteria for cross-sectional studies. Scores were converted to AHRQ standards of poor, fair 

and good (Table 4). 

[Table 1 near here]
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Results

Study selection

The literature search identified 4376 studies and reference searching identified 18 studies. 

Following duplicate removal, 3424 studies remained, with 290 remaining following title and 

abstract screening. The narrative and quantitative syntheses included 29 and 11 papers 

respectively (Figure 1).

[Figure 1 near here]

Study characteristics

In total there were 5750 patients (4961 women and 789 men). See Table 2 for study 

characteristics and Table 3 for sample characteristics.

Study results

Clinical pregnancy

Of the 12 studies (n=2538) considering stress/anxiety and clinical pregnancy, 8 found no 

significant association (Anderheim et al., 2005; Cesta et al., 2018; Maroufizadeh et al., 2019; 

Miller et al., 2019; Thiering et al., 1993; Turner et al., 2013; Visser et al., 1994), including 

the largest study(Lintsen et al., 2009). All studies were female-only. Eugster et al.(2004) 

found a trend towards significance only for state anxiety (p=0.06). In contrast, Sanders & 

Bruce(1999) found lower trait anxiety was associated with increased pregnancy chances. 

Sohrabvand et al.(2008) found mean undefined anxiety scores to be associated with 

pregnancy rate. Klonoff-Cohen et al.(2001) found acute positive affect, as a measure of state 

anxiety, to have a RR of 0.95 for no clinical pregnancy, with a confidence interval of 0.9-

1.01(p=0.08). In our meta-analysis (Figure 2), 6 studies produced a SMD of -0.08 (95% CI -

0.20-0.04, I2 0%). Sensitivity analysis did not significantly change results and the funnel plot 
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did not implicate publication bias. 

[Figure 2 near here]

Fewer studies (8, n=1894) considered depression and clinical pregnancy, and 5 found 

no significant difference (Anderheim et al., 2005; Klonoff-Cohen et al., 2001; Maroufizadeh 

et al., 2019; Visser et al., 1994), again including the largest study (Lintsen et al., 2009). All 

subjects were female. Sohrabvand et al.(2008) found significantly reduced pregnancy chances 

with increased depression scores. Thiering et al.(1993) reported that depressed women were 

less likely to achieve pregnancy over the first 5 cycles. However, Sanders and Bruce(1999) 

found higher depression scores to be significantly associated with pregnancy. Our meta-

analysis (Figure 3) of 3 studies produced a SMD of -0.08 (95% CI -0.21-0.04, I2 0%). Study 

quality was consistent, precluding sensitivity analysis, and funnel plotting showed no 

indication of bias. 

[Figure 3 near here]

Chemical pregnancy

In total, 7 studies (n=1347) assessed stress/anxiety and chemical pregnancy. Most only 

considered women, but Merari et al.(2002) included men and Cooper et al.(2007) assessed 

couples independently and together. Of the studies which measured women’s stress/anxiety 

and pregnancy, 4 found no significant association (An et al., 2013; Boivin & Takefman, 

1995; Cooper et al., 2007; Merari et al., 2002). Smeenk et al. (2001) and Verhaak et al. 

(2001) found state anxiety only to be associated with likelihood of pregnancy. Kalaitzaki et 

al.(2020) found a non-significant difference in mean stress scores between pregnant and non-

pregnant subjects yet found a significant effect on logistic regression (OR 0.73 95% CI 0.59-

0.91). Both studies considering the male partner alone found no significant 

association(Cooper et al., 2007; Merari et al., 2002). When Cooper et al.(2007) analysed 
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couples, the pregnant group experienced significantly more stress, but only for sexual 

concerns. The meta-analysis of 5 female-only studies produced a SMD of -0.01 (95% CI -

0.29-0.27, I2= 53%) (Figure 4). Quality was consistent between studies and the funnel plot 

did not suggest publication bias.

[Figure 4 near here]

Fewer studies (5, n=1049) considered depression and chemical pregnancy. All 5 

included women, while only 1 considered men. Merari et al.(2002) found male partners in 

non-pregnant couples to have significantly increased depression scores compared to pregnant 

couples but found no significant association between female depression and chemical 

pregnancy. Similarly, the two largest studies (An et al., 2013; Smeenk et al., 2001) found no 

significant difference. Kalaitzaki et al.(2020) found no significant difference between 

negative emotion scores of pregnant and non-pregnant women, but reported increased  

pregnancy chances with higher scores on logistic regression (OR 1.67, 95% CI 1.16–2.39). 

However, Verhaak et al.(2001) reported significantly higher depression scores in non-

pregnant women. When Smeenk et al.(2001) used composite scores of anxiety and 

depression, it was significant on regression analysis (-0.17, p=0.01). A total of 3 female only 

studies were included in the meta-analysis, which found a SMD of 0.08 (95% CI -0.51-0.67 

I2= 83%) (Figure 5). Consistent quality of studies precluded sensitivity analysis and a funnel 

plot did not suggest bias.

[Figure 5 near here]

Studies that failed to define pregnancy (Nouri et al., 2014; Tamhankar et al., 2013) 

were not included in this synthesis. 

Live birth

Of the 7 studies (n=1205) considering anxiety/stress and live birth, 7, 2 and 1 assessed 
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women, men and couples respectively. Of those considering women, 3 found no association 

(de Klerk et al., 2008; Pasch et al., 2012; Pottinger et al., 2016). Pasch et al.(2012) combined 

live births and ongoing pregnancy at the end of the study period as an outcome measure. An 

et al.(2013) did not report associations between baseline stress and live birth. However, 

Klonoff-Cohen et al.(2001) reported a RR of 1.25 (1.01-1.54) for female anxiety and no live 

birth, but a RR of 0.5 (0.28-0.89) for concern about infertility and no live birth. Nouri et 

al.(2014) reported that 18% vs 31% of couples with increased vs decreased male stress 

respectively achieved live birth, with no measures of significance. Cooper et al.(2007) found 

couples who achieved live birth had significantly higher global stress scores and did report 

significant associations for men and women separately but only in specific areas, such as 

need for parenthood. Insufficient homogeneity of data reporting prevented meta-analysis.

Fewer studies (4, n=906) considered depression and live birth, and An et al. (2013) 

did not report association with baseline depression. The 3 female-only remaining studies 

found no association (de Klerk et al., 2008; Klonoff-Cohen et al., 2001; Pasch et al., 2012). 

However, negative affect as a measure of depression and anxiety was associated with 

significantly reduced chances of live birth(de Klerk et al., 2008).

Sperm parameters

In total 4 studies (n=330) looked at anxiety/stress and sperm parameters, and 1 considered 

depression. Bártolo et al.(2016) considered state anxiety, trait anxiety and depression in first 

time and repeat ART patients. Concentration, motility and morphology were measured, and 

the only significant association was increased state anxiety and decreased slow progressive 

motility in first time ART patients. Similarly, Clarke et al.(1999) found significant negative 

correlations between state anxiety and concentration and motility, and no significant 

association with lateral head displacement. Vellani et al.(2013) found significant negative 
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regression coefficients between state and trait anxiety and concentration, motility, DNA 

fragmentation and volume. The only non-significant correlation was state anxiety and 

volume. Nouri et al.(2014) reported no difference between volume, concentration and 

motility in stressed and non-stressed groups. 

Oocyte aspiration, embryo transfer and fertilization

Of  4 studies (n=1361) considering oocyte aspiration (Cesta et al., 2018; Donarelli et al., 

2016; Klonoff-Cohen et al., 2001; Smeenk et al., 2001), 3 only considered women, and 1 

assessed men, women and couples. The only significant correlation reported was the smallest 

study(Klonoff-Cohen et al., 2001) reporting significant correlations between chronic negative 

affect as a measure of trait anxiety and number of oocytes retrieved. Definitions of success 

varied, from yes/no undergoing oocyte aspiration to different successful follicle size. Only 3 

female-only studies (n=927) considered embryo transfer (Cesta et al., 2018; Klonoff-Cohen et 

al., 2001; Smeenk et al., 2001), again with varying definitions of success. Only Klonoff-

Cohen et al. (2001) found a significant correlation between chronic negative affect and 

number of embryos transferred. Of 2 studies(Harlow et al., 1996; Klonoff-Cohen et al., 2001) 

(n=246) considering fertilization, both found no significant difference. 

Risk of bias

Newcastle-Ottawa scores ranged from 4-9. Most studies (n= 26) were assigned a ‘Good’ 

AHRQ standard, and 3 a ‘Poor’ standard. See Table 4 for detailed scoring.

[Tables 2, 3 and 4 near here]
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Discussion

Summary of results

Overall, we report no significant association between state anxiety, trait anxiety, stress or 

depression and chemical or clinical pregnancy, and studies reporting significant associations 

found positive and negative associations. Few studies considered live birth, sperm 

parameters, oocyte aspiration, embryo transfer or fertilization, and these were heterogeneous 

and found no clear relationship. Of studies measuring sperm parameters, 3 found associations 

between state anxiety and motility (Bártolo et al., 2016; Clarke et al., 1999; Vellani et al., 

2013), and 2 found associations between state anxiety and concentration (Clarke et al., 1999; 

Vellani et al., 2013). 

Limitations

While studies were mostly of satisfactory quality, there was large variation in manner and 

timing of assessment of exposure and outcome (Table 2). Often measures of exposure were 

reported for specific concerns, where differences in stress type were unlikely to affect 

biological response e.g. concern about missing work vs procedures. The sample populations 

were also heterogeneous, with some studies excluding repeat ART patients and others not. 

Unsuccessful treatments have been shown to affect emotional health (Harata et al., 2012) and 

repeated exposure to a stressor leads to reduced biological response (Grissom & Bhatnagar, 

2009), so subjective experience and biological response likely vary between these patients. 

Habituation of stress response may occur less in cases of mental illness (Grissom & 

Bhatnagar, 2009), further complicating this relationship. Many studies did not consider 

mental health diagnoses in design or analysis. Cause and type of infertility varied and not all 

studies controlled for confounders such as lifestyle factors or psychotropic medication. As the 
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studies were observational and did not adequately control for confounders, no conclusions 

about causality can be made. In addition to data weaknesses, the combining of stress and 

anxiety into one variable may introduce confounding through lack of consideration of coping 

strategies.

Future research needs

Our review highlights future research needs: increased consensus on eligible patients and 

appropriate measures of exposure are required for more robust data, and composite scores of 

anxiety and depression may prove useful to measure overall psychological difficulty. 

However, assessing the effect of psychological interventions on ART outcomes may be more 

patient centred. It is paramount to consider the association between men’s and couples’ 

emotional health on outcomes, due to a paucity of research in these areas.

Conclusions

We report a potential association between male state anxiety and sperm motility and no 

evidence of an association between female emotional health and ART outcomes. However, 

this does not indicate causation due to the observational design of studies and potential 

confounding. Further research is needed into the association between of male and couple’s 

emotional health on ART outcomes due to paucity of data. 
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Figure Captions

Figure 1. PRISMA flow chart for article selection.

Figure 2. Forest plot of comparison of anxiety/stress scores and clinical pregnancy chances.

Figure 3. Forest plot of comparison of depression scores and clinical pregnancy chances.

Figure 4. Forest plot of comparison of anxiety/stress scores and chemical pregnancy chances.

Figure 5. Forest plot of comparison of depression scores and chemical pregnancy chances.
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Population Exposure Outcome

Assisted reproduction 
technology

Psychological stress Live birth
Semen analysis

Synonyms ART Pregnancy rate

Broader terms Stress
Distress

Pregnancy
IVF outcome
Sperm

Narrower 
terms

In vitro fertilisation
IVF
Intracytoplasmic 
sperm injection
ICSI

Depressive disorder
Depression
Anxiety
Anxiety disorder

Sperm motility
Sperm count
Sperm 
morphology
Oocyte retrieval
Implantation rate

Related terms Low mood
Major life events
Adjustment disorder

Alternative 
spellings and 
variants

Assisted reproductive 
techn*

Table 1. Search box of terms in PEO format for literature search.

Page 25 of 47

http://mc.manuscriptcentral.com/thuf Email: biol103@york.ac.uk

Human Fertility

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Fo
r P

ee
r R

ev
iew

 O
nl

y

St
ud

y 
de

si
gn

D
at

a 
co

lle
ct

io
n 

pe
ri

od

T
re

at
m

en
t 

Fo
llo

w
 

up
 p

er
io

d 
(c

yc
le

s)

E
xp

os
ur

e
M

ea
su

re
 o

f 
ex

po
su

re
T

im
in

g 
of

 
m

ea
su

re
m

en
t

O
ut

co
m

e 
m

ea
su

re
C

om
po

si
tio

n 
of

 
un

su
cc

es
sf

ul
 

gr
ou

p

A
n 

et
 a

l. 
(2

01
3)

Pr
os

pe
ct

iv
e 

co
ho

rt
Ja

n 
20

09
-

M
ar

ch
 

20
10

IV
F/

IC
SI

12
 m

on
th

 
fo

llo
w

 u
p

A
nx

ie
ty

 
(s

ta
te

)
ST

A
I

C
he

m
ic

al
 p

re
gn

an
cy

, 
liv

e 
bi

rth
un

de
rw

en
t 

em
br

yo
 

tra
ns

fe
r

D
ep

re
ss

io
n

B
D

I

A
nd

er
he

im
 e

t 
al

. (
20

05
)

Pr
os

pe
ct

iv
e 

co
ho

rt
M

ar
ch

 
19

99
-

Ju
ne

 
20

02

IV
F/

IC
SI

1
A

nx
ie

ty
 

(s
ta

te
)

PG
W

B
 

(a
nx

ie
ty

)
1 

m
on

th
 

be
fo

re
 

tre
at

m
en

t

C
lin

ic
al

 p
re

gn
an

cy
 

un
de

rw
en

t 
em

br
yo

 
tra

ns
fe

r

D
ep

re
ss

io
n

PG
W

B
 

(d
ep

re
ss

io
n)

B
ar

to
lo

 e
t a

l. 
(2

01
6)

C
ro

ss
 

se
ct

io
na

l
A

R
T 

(u
nd

ef
in

ed
)

1
A

nx
ie

ty
 

(s
ta

te
 a

nd
 

tra
it)

ST
A

I
Sp

er
m

 c
on

ce
nt

ra
tio

n,
 

m
or

ph
ol

og
y,

 sl
ow

 
pr

og
re

ss
iv

e 
m

ot
ili

ty
, 

ra
pi

d 
pr

og
es

si
ve

 
m

ot
ili

ty
, t

ot
al

 m
ot

ili
ty

N
/A

D
ep

re
ss

io
n

B
D

I-
II

St
re

ss
 

(f
er

til
ity

-
sp

ec
ifi

c)

FP
I

B
oi

vi
n 

&
 

T
ak

ef
m

an
 

Pr
os

pe
ct

iv
e 

IV
F/

IC
SI

1
A

nx
ie

ty
 

(s
ta

te
 a

nd
 

ST
A

I
C

he
m

ic
al

 p
re

gn
an

cy
 

un
de

rw
en

t 
em

br
yo

 Pa
ge

 2
6 

of
 4

7

ht
tp

://
m

c.
m

an
us

cr
ip

tc
en

tr
al

.c
om

/t
hu

f E
m

ai
l: 

bi
ol

10
3@

yo
rk

.a
c.

uk

H
um

an
 F

er
til

ity

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60



Fo
r P

ee
r R

ev
iew

 O
nl

y

(1
99

5)
co

ho
rt

tra
it)

tra
ns

fe
r

St
re

ss
 

(f
er

til
ity

-
sp

ec
ifi

c)

Th
e 

In
fe

rti
lit

y 
Q

ue
st

io
nn

ai
re

C
es

ta
 e

t a
l. 

(2
01

8)
Pr

os
pe

ct
iv

e 
co

ho
rt

Se
pt

 
20

11
- 

D
ec

 2
01

4

IV
F/

IC
SI

1
St

re
ss

 
(f

er
til

ity
-

sp
ec

ifi
c)

C
O

M
PI

-
FP

SS
O

oc
yt

e 
as

pi
ra

tio
n,

 
em

br
yo

 tr
an

sf
er

, 
cl

in
ic

al
 p

re
gn

an
cy

un
de

rw
en

t 
em

br
yo

 
tra

ns
fe

r

St
re

ss
 

(g
en

er
al

)
PS

S

C
la

rk
e 

et
 a

l. 
(1

99
9)

Pr
os

pe
ct

iv
e 

co
ho

rt
IV

F/
IC

SI
1

A
nx

ie
ty

 
(s

ta
te

)
ST

A
I

4-
6 

w
ee

ks
 

be
fo

re
 

tre
at

m
en

t

Sp
er

m
 c

on
ce

nt
ra

tio
n,

 
m

ot
ile

 sp
er

m
 

co
nc

en
tra

tio
n,

 to
ta

l 
m

ot
ile

 sp
er

m
at

oz
oa

, 
la

te
ra

l h
ea

d 
di

sp
la

ce
m

en
t

N
/A

C
oo

pe
r 

et
 a

l. 
(2

00
7)

Pr
os

pe
ct

iv
e 

co
ho

rt
M

ay
 

20
02

- 
A

pr
il 

20
05

IV
F/

IC
SI

1
St

re
ss

 
(f

er
til

ity
-

sp
ec

ifi
c)

FP
I

C
he

m
ic

al
 p

re
gn

an
cy

, 
liv

e 
bi

rth
en

te
re

d 
IV

F 
cy

cl
e

de
 K

le
rk

 e
t a

l. 
(2

00
8)

Pr
os

pe
ct

iv
e 

co
ho

rt
Fe

b 
20

02
- 

Fe
b 

20
04

IV
F/

IC
SI

1
A

nx
ie

ty
 

(s
ta

te
)

H
A

D
S 

(a
nx

ie
ty

)
Li

ve
 b

irt
h

en
te

re
d 

IV
F 

cy
cl

e

D
ep

re
ss

io
n

H
A

D
S 

(d
ep

re
ss

io
n)

D
on

ar
el

li 
et

 
al

. (
20

16
)

Pr
os

pe
ct

iv
e 

co
ho

rt
M

ar
ch

 
20

09
- 

A
R

T 
(u

nd
ef

in
ed

)
1

A
nx

ie
ty

 
(s

ta
te

)
ST

A
I

M
ax

im
um

 2
1 

da
ys

 b
ef

or
e 

N
um

be
r o

f f
ol

lic
le

s 
≥ 

16
 m

m
 in

 d
ia

m
et

er
un

de
rw

en
t 

oo
cy

te
 

Pa
ge

 2
7 

of
 4

7

ht
tp

://
m

c.
m

an
us

cr
ip

tc
en

tr
al

.c
om

/t
hu

f E
m

ai
l: 

bi
ol

10
3@

yo
rk

.a
c.

uk

H
um

an
 F

er
til

ity

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60



Fo
r P

ee
r R

ev
iew

 O
nl

y

D
ec

 2
01

2
tre

at
m

en
t s

ta
rt

as
pi

ra
tio

n

St
re

ss
 

(f
er

til
ity

-
sp

ec
ifi

c)

FP
I

E
ug

st
er

 e
t a

l. 
(2

00
4)

Pr
os

pe
ct

iv
e 

co
ho

rt
IV

F/
IC

SI
1

A
nx

ie
ty

 
(s

ta
te

 a
nd

 
tra

it)

ST
A

I
O

n 
w

ai
tin

g 
lis

t/ 
1s

t 
gy

na
ec

ol
og

y 
vi

si
t

C
lin

ic
al

 p
re

gn
an

cy
 

en
te

re
d 

IV
F 

cy
cl

e

H
ar

lo
w

 e
t a

l. 
(1

99
6)

Pr
os

pe
ct

iv
e 

co
ho

rt
IV

F
1

A
nx

ie
ty

 
(s

ta
te

 a
nd

 
tra

it)

ST
A

I
Fe

rti
liz

at
io

n
en

te
re

d 
IV

F 
cy

cl
e

K
al

ai
tz

ak
i e

t 
al

. (
20

19
)

Pr
os

pe
ct

iv
e 

co
ho

rt
Ja

nu
ar

y–
Ju

ne
 

20
15

IV
F

1
St

re
ss

 
(g

en
er

al
)

PS
S

C
he

m
ic

al
 p

re
gn

an
cy

en
te

re
d 

IV
F 

cy
cl

e

D
ep

re
ss

io
n 

SP
A

N
E 

(n
eg

at
iv

e 
em

ot
io

ns
)

K
lo

no
ff-

C
oh

en
 e

t a
l. 

(2
00

1)

Pr
os

pe
ct

iv
e 

co
ho

rt
Ju

ly
 

19
93

- 
Ju

ne
 

19
98

IV
F/

G
IF

T/
ZI

FT
1

D
ep

re
ss

io
n

PO
M

S 
(e

la
te

d-
de

pr
es

si
on

)

In
iti

al
 c

lin
ic

 
vi

si
t

O
oc

yt
es

 a
sp

ira
te

d,
 

fe
rti

liz
at

io
n,

 e
m

br
yo

s 
tra

ns
fe

rr
ed

, c
lin

ic
al

 
pr

eg
na

nc
y,

 li
ve

 b
irt

hs

en
te

re
d 

IV
F 

cy
cl

e

A
nx

ie
ty

 
(s

ta
te

 a
nd

 
tra

it)

PO
M

S 
(a

nx
ie

ty
), 

PA
N

A
S 

(n
eg

at
iv

e 
af

fe
ct

)

Pa
ge

 2
8 

of
 4

7

ht
tp

://
m

c.
m

an
us

cr
ip

tc
en

tr
al

.c
om

/t
hu

f E
m

ai
l: 

bi
ol

10
3@

yo
rk

.a
c.

uk

H
um

an
 F

er
til

ity

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60



Fo
r P

ee
r R

ev
iew

 O
nl

y

St
re

ss
 

(g
en

er
al

)
PS

S

St
re

ss
 

(f
er

til
ity

-
sp

ec
ifi

c)

In
fe

rti
lit

y 
R

ea
ct

io
n 

sc
al

e 
(c

on
ce

rn
 

ab
ou

t 
in

fe
rti

lit
y)

L
in

ts
en

 e
t a

l. 
(2

00
9)

Pr
os

pe
ct

iv
e 

co
ho

rt
20

02
-

20
04

IV
F/

IC
SI

1
A

nx
ie

ty
 

(s
ta

te
)

ST
A

I
M

ax
im

um
 2

 
m

on
th

s b
ef

or
e 

st
ar

t o
f 

tre
at

m
en

t

C
lin

ic
al

 p
re

gn
an

cy
 

un
de

rw
en

t 
oo

cy
te

 
as

pi
ra

tio
n

D
ep

re
ss

io
n

B
D

I-
PC

M
ar

ou
fiz

ad
eh

 
et

 a
l. 

(2
01

9)
Pr

os
pe

ct
iv

e 
co

ho
rt

Fe
b-

M
ar

ch
 

20
17

IV
F

1
A

nx
ie

ty
 

(s
ta

te
)

H
A

D
S 

(a
nx

ie
ty

)
C

lin
ic

al
 p

re
gn

an
cy

en
te

re
d 

IV
F 

cy
cl

e

D
ep

re
ss

io
n

H
A

D
S 

(d
ep

re
ss

io
n)

St
re

ss
 

(g
en

er
al

)
PS

S

M
er

ar
i e

t a
l. 

(2
00

2)
Pr

os
pe

ct
iv

e 
co

ho
rt

IV
F

1
A

nx
ie

ty
 

(s
ta

te
 a

nd
 

tra
it)

ST
A

I
10

-1
5 

da
ys

 
be

fo
re

 st
ar

t o
f 

tre
at

m
en

t

C
he

m
ic

al
 p

re
gn

an
cy

un
de

rw
en

t 
em

br
yo

 
tra

ns
fe

r

D
ep

re
ss

io
n

D
A

C
L

M
ill

er
 e

t a
l. 

Pr
os

pe
ct

iv
e 

Ja
n 

20
17

- 
IV

F
1

A
nx

ie
ty

 
ST

A
I

A
t l

ea
st

 1
 

m
on

th
 b

ef
or

e 
C

lin
ic

al
 p

re
gn

an
cy

en
te

re
d 

IV
F 

Pa
ge

 2
9 

of
 4

7

ht
tp

://
m

c.
m

an
us

cr
ip

tc
en

tr
al

.c
om

/t
hu

f E
m

ai
l: 

bi
ol

10
3@

yo
rk

.a
c.

uk

H
um

an
 F

er
til

ity

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60



Fo
r P

ee
r R

ev
iew

 O
nl

y

(2
01

9)
co

ho
rt

Fe
b 

20
18

(u
nd

ef
in

ed
)

tre
at

m
en

t
cy

cl
e

N
ou

ri
 e

t a
l. 

(2
01

4)
Pr

os
pe

ct
iv

e 
co

ho
rt

M
ar

ch
 

20
08

-
Ju

ne
 

20
12

IV
F

1
St

re
ss

 
(f

er
til

ity
-

sp
ec

ifi
c)

FP
I

Sp
er

m
 m

ot
ili

ty
, 

co
nc

en
tra

tio
n 

an
d 

vo
lu

m
e,

 p
re

gn
an

cy
 

(u
nd

ef
in

ed
), 

liv
e 

bi
rth

N
/A

Pa
sc

h 
et

 a
l. 

(2
01

2)
Pr

os
pe

ct
iv

e 
co

ho
rt

20
00

-
20

04
IV

F
1

A
nx

ie
ty

 
(s

ta
te

)
ST

A
I

A
ro

un
d 

2 
m

on
th

s b
ef

or
e 

tre
at

m
en

t

O
ng

oi
ng

 c
lin

ic
al

 
pr

eg
na

nc
y 

or
 li

ve
 

bi
rth

 b
y 

en
d 

of
 st

ud
y

en
te

re
d 

IV
F 

cy
cl

e

D
ep

re
ss

io
n

C
ES

-D

Po
tti

ng
er

 e
t 

al
. (

20
16

)
R

et
ro

sp
ec

tiv
e 

cr
os

s 
se

ct
io

na
l

20
03

-
20

12
IV

F
M

ul
tip

le
St

re
ss

 
(g

en
er

al
)

H
ol

m
es

 a
nd

 
R

ah
e 

st
re

ss
 

in
ve

nt
or

y

Li
ve

 b
irt

h
un

de
rw

en
t 

em
br

yo
 

tra
ns

fe
r

Sa
nd

er
s e

t a
l. 

(1
99

9)
Pr

os
pe

ct
iv

e 
co

ho
rt

Fe
b 

19
90

-F
eb

 
19

93

IV
F/

G
IF

T
M

ed
ia

n2
, 

M
ax

im
um

 
12

A
nx

ie
ty

 
(s

ta
te

 a
nd

 
tra

it)

ST
A

I 
1-

3 
m

on
th

s 
be

fo
re

 
tre

at
m

en
t

C
lin

ic
al

 p
re

gn
an

cy
en

te
re

d 
IV

F 
cy

cl
e

D
ep

re
ss

io
n

PO
M

S 
(e

la
te

d-
 

de
pr

es
se

d)

Sm
ee

nk
 e

t a
l. 

(2
00

1)
Pr

os
pe

ct
iv

e 
co

ho
rt

Ja
n 

19
99

- 
M

ar
ch

 
20

00

IV
F/

IC
SI

1
A

nx
ie

ty
 

(s
ta

te
 a

nd
 

tra
it)

ST
A

I
A

ro
un

d 
3 

w
ee

ks
 b

ef
or

e 
tre

at
m

en
t

N
um

be
r o

f f
ol

lic
le

s 
≥ 

9 
m

m
, n

um
be

r o
f 

em
br

yo
s, 

ch
em

ic
al

 
pr

eg
na

nc
y

un
de

rw
en

t 
em

br
yo

 
tra

ns
fe

r

D
ep

re
ss

io
n

B
D

I

So
hr

ab
va

nd
 

et
 a

l. 
(2

00
8)

Pr
os

pe
ct

iv
e 

co
ho

rt
Ja

n 
20

06
-

Ja
n 

20
07

IC
SI

1
A

nx
ie

ty
 

(u
nd

ef
in

ed
)

Ir
an

ia
n 

C
at

tle
 

A
nx

ie
ty

C
lin

ic
al

 p
re

gn
an

cy
en

te
re

d 
IV

F 
cy

cl
e

Pa
ge

 3
0 

of
 4

7

ht
tp

://
m

c.
m

an
us

cr
ip

tc
en

tr
al

.c
om

/t
hu

f E
m

ai
l: 

bi
ol

10
3@

yo
rk

.a
c.

uk

H
um

an
 F

er
til

ity

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60



Fo
r P

ee
r R

ev
iew

 O
nl

y

D
ep

re
ss

io
n

B
D

I

T
am

ha
nk

ar
 

et
 a

l. 
(2

01
3)

Pr
os

pe
ct

iv
e 

co
ho

rt
Ju

ne
 

20
11

-D
ec

 
20

12

IV
F

1
St

re
ss

 
(f

er
til

ity
-

sp
ec

ifi
c)

EH
IQ

Pr
eg

na
nc

y 
(u

nd
ef

in
ed

)
en

te
re

d 
IV

F 
cy

cl
e

T
hi

er
in

g 
et

 a
l. 

(1
99

3)
Pr

os
pe

ct
iv

e 
co

ho
rt

IV
F

Fo
llo

w
ed

 
fo

r 1
2 

m
on

th
s

A
nx

ie
ty

 
(s

ta
te

 a
nd

 
tra

it)

ST
A

I
M

ax
im

um
 1

 
m

on
th

 b
ef

or
e 

tre
at

m
en

t s
ta

rt

C
lin

ic
al

 p
re

gn
an

cy
 

en
te

re
d 

an
 

IV
F 

cy
cl

e

D
ep

re
ss

io
n

C
ES

-D

T
ur

ne
r 

et
 a

l. 
(2

01
3)

Pr
os

pe
ct

iv
e 

co
ho

rt
Ju

ne
 

20
09

- 
Se

p 
20

09

IV
F

1
A

nx
ie

ty
 

(s
ta

te
 a

nd
 

tra
it)

ST
A

I
C

lin
ic

al
 p

re
gn

an
cy

un
de

rw
en

t 
em

br
yo

 
tra

ns
fe

r

St
re

ss
 

(g
en

er
al

)
PS

S

V
el

la
ni

 e
t a

l. 
(2

01
3)

C
ro

ss
 

se
ct

io
na

l
Ju

ly
 

20
06

-
M

ar
ch

 
20

08

IV
F

1
A

nx
ie

ty
 

(s
ta

te
 a

nd
 

tra
it)

ST
A

I
Se

m
en

 v
ol

um
e,

 
co

nc
en

tra
tio

n,
 to

ta
l 

co
un

t, 
to

ta
l m

ot
ili

ty
, 

D
N

A
 fr

ag
m

en
ta

tio
n

N
/A

V
er

ha
ak

 e
t a

l. 
(2

00
1)

Pr
os

pe
ct

iv
e 

co
ho

rt
19

99
IV

F/
IC

SI
1

A
nx

ie
ty

 
(s

ta
te

)
ST

A
I

3-
12

 d
ay

s 
be

fo
re

 
tre

at
m

en
t 

cy
cl

e

C
he

m
ic

al
 p

re
gn

an
cy

 
un

de
rw

en
t 

em
br

yo
 

tra
ns

fe
r

D
ep

re
ss

io
n

B
D

I, 
B

D
I-

PC
, P

O
M

S 
(e

la
te

d-
de

pr
es

se
d)

Pa
ge

 3
1 

of
 4

7

ht
tp

://
m

c.
m

an
us

cr
ip

tc
en

tr
al

.c
om

/t
hu

f E
m

ai
l: 

bi
ol

10
3@

yo
rk

.a
c.

uk

H
um

an
 F

er
til

ity

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60



Fo
r P

ee
r R

ev
iew

 O
nl

y

Ta
bl

e 
2.

 T
ab

le
 o

f s
tu

dy
 c

ha
ra

ct
er

is
tic

s. 
N

/A
=

 n
ot

 a
pp

lic
ab

le
. C

el
ls

 w
er

e 
le

ft 
em

pt
y 

w
he

n 
da

ta
 w

as
 n

ot
 re

po
rt

ed
. S

TA
I=

 S
pi

el
be

rg
er

 st
at

e-
tr

ai
t 

an
xi

et
y 

in
ve

nt
or

y,
 P

G
W

B=
 P

sy
ch

ol
og

ic
al

 g
en

er
al

 w
el

lb
ei

ng
 in

de
x,

 H
AD

S=
 H

os
pi

ta
l a

nx
ie

ty
 a

nd
 d

ep
re

ss
io

n 
sc

al
e,

 P
O

M
S=

 P
ro

fil
e 

of
 M

oo
d 

St
at

es
, B

D
I=

 B
ec

k 
D

ep
re

ss
io

n 
In

ve
nt

or
y,

 C
ES

-D
=

 C
en

te
r f

or
 E

pi
de

m
io

lo
gi

ca
l S

tu
di

es
 d

ep
re

ss
io

n 
sc

al
es

, D
AC

L=
 D

ep
re

ss
io

n 
ad

je
ct

iv
e 

ch
ec

kl
is

t, 
PA

N
AS

=
 P

os
iti

ve
 a

nd
 n

eg
at

iv
e 

af
fe

ct
 sc

al
e,

 S
PA

N
E=

 sc
al

e 
of

 p
os

iti
ve

 a
nd

 n
eg

at
iv

e 
ex

pe
ri

en
ce

, P
SS

=
 P

er
ce

iv
ed

 st
re

ss
 sc

al
e,

 F
PI

=
 

Fe
rt

ili
ty

 p
ro

bl
em

 in
ve

nt
or

y,
 E

H
IQ

=
 E

m
ot

io
na

l H
ea

lth
 in

 In
fe

rt
ili

ty
 Q

ue
st

io
nn

ai
re

, C
O

M
PI

-F
PS

S=
 C

op
en

ha
ge

n 
m

ul
ti-

ce
nt

re
 p

sy
ch

os
oc

ia
l 

in
fe

rt
ili

ty
 re

se
ar

ch
 p

ro
gr

am
 fe

rt
ili

ty
 p

ro
bl

em
 st

re
ss

 sc
al

e.

V
is

se
r 

et
 a

l. 
(1

99
4)

Pr
os

pe
ct

iv
e 

co
ho

rt
M

ay
 

19
86

-J
an

 
19

89

IV
F

M
ul

tip
le

A
nx

ie
ty

 
(s

ta
te

)
ST

A
I

C
lin

ic
al

 p
re

gn
an

cy
un

de
rw

en
t 

em
br

yo
 

tra
ns

fe
r

D
ep

re
ss

io
n

H
op

ki
ns

-
Sy

m
pt

om
-

C
he

ck
lis

t 
(d

ep
re

ss
io

n)

Pa
ge

 3
2 

of
 4

7

ht
tp

://
m

c.
m

an
us

cr
ip

tc
en

tr
al

.c
om

/t
hu

f E
m

ai
l: 

bi
ol

10
3@

yo
rk

.a
c.

uk

H
um

an
 F

er
til

ity

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60



For Peer Review Only

Page 33 of 47

http://mc.manuscriptcentral.com/thuf Email: biol103@york.ac.uk

Human Fertility

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Fo
r P

ee
r R

ev
iew

 O
nl

y

C
ou

nt
ry

Sa
m

pl
e 

si
ze

M
/ 

F/
 C

M
ea

n 
ag

e 
of

 p
at

ie
nt

s
M

ea
n 

du
ra

tio
n 

of
 in

fe
rt

ili
ty

Pr
ev

io
us

 
A

R
T

 u
se

N
um

be
r 

su
cc

es
sf

ul
N

um
be

r 
un

su
cc

es
sf

u
l

A
n 

et
 a

l. 
(2

01
3)

C
hi

na
26

4
F

P=
33

.1
 (4

.1
0)

 N
P=

33
.4

 
(3

.9
0)

P=
6.

80
 (3

.3
0)

 
N

P=
 7

.0
0 

(3
.5

0)
92

17
2

A
nd

er
he

im
 e

t 
al

. (
20

05
)

Sw
ed

en
16

6
F

32
.1

P=
4.

70
 (2

.6
0)

 
N

P=
4.

20
 (2

.1
0)

Y
es

- 6
%

58
81

B
ar

to
lo

 e
t a

l. 
(2

01
6)

Po
rtu

ga
l

11
2

M
1st

 ti
m

e=
 3

4.
1(

4.
10

) 
R

ep
ea

t=
 3

6.
4(

4.
10

)
1st

 
tim

e=
4.

70
(2

.8
0)

 
R

ep
ea

t=
6.

20
(2

.8
0

)

Y
es

- 5
0%

N
/A

N
/A

B
oi

vi
n 

&
 

T
ak

ef
m

an
 

(1
99

5)

C
an

ad
a

40
F

N
P=

 3
3.

52
(4

.3
0)

 
P=

33
.1

(2
.9

0)
N

P=
 4

.0
4(

2.
3)

 
P=

4.
82

(1
.8

)
N

o
17

23

C
es

ta
 e

t a
l. 

(2
01

8)
Sw

ed
en

48
5

F
33

.8
 (4

.1
4)

2.
60

 (1
.8

4)
12

9
35

6

C
la

rk
e 

et
 a

l. 
(1

99
9)

U
SA

40
M

N
o

N
/A

N
/A

C
oo

pe
r 

et
 a

l. 
(2

00
7)

U
SA

12
9 

C
M

, F
 

an
d 

C
P(

F)
= 

34
.0

(1
.0

0)
 N

P(
F)

= 
35

.0
(1

.0
0)

 P
(M

)=
35

.0
(1

.0
0)

 
N

P(
M

)=
36

.0
(1

.0
0)

69
60

de
 K

le
rk

 e
t 

al
. (

20
08

)
Th

e 
N

et
he

rla
nd

s

28
9

F
32

.8
 (3

.1
0)

 
3.

60
 (1

.9
0)

 
73

21
6

D
on

ar
el

li 
et

 
al

. (
20

16
)

Ita
ly

21
7 

C
M

, F
 

an
d 

C
F=

33
.1

(4
.7

3)
 M

=3
6.

1 
(5

.1
7)

3.
77

 (2
.6

4)
N

o

E
ug

st
er

 e
t a

l. 
(2

00
4)

Th
e 

N
et

he
rla

nd
s

43
F

33
.2

(3
.5

0)
3.

88
(2

.6
3)

Y
es

- 
10

0%
15

28

Pa
ge

 3
4 

of
 4

7

ht
tp

://
m

c.
m

an
us

cr
ip

tc
en

tr
al

.c
om

/t
hu

f E
m

ai
l: 

bi
ol

10
3@

yo
rk

.a
c.

uk

H
um

an
 F

er
til

ity

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60



Fo
r P

ee
r R

ev
iew

 O
nl

y

H
ar

lo
w

 e
t a

l. 
(!

99
6)

U
K

95
F

K
al

ai
tz

ak
i e

t 
al

. (
20

19
)

G
re

ec
e

61
F

37
.2

(4
.4

0)
3.

30
(2

.1
0)

Y
es

- 7
7%

31
30

K
lo

no
ff

-
C

oh
en

 e
t a

l. 
(2

00
1)

U
SA

15
1

F
36

.8
(4

.3
1)

4.
06

(3
.0

2)
Y

es
- 3

3%
30

12
1

L
in

ts
en

 e
t a

l. 
(2

00
9)

Th
e 

N
et

he
rla

nd
s

78
3

F
33

.2
(3

.7
0)

3.
4(

1.
90

)
25

2
53

1

M
ar

ou
fiz

ad
e

h 
et

 a
l. 

(2
01

9)
Ir

an
14

2
F

32
.1

(5
.5

2)
7.

04
(4

.3
6)

38
10

4

M
er

ar
i e

t a
l. 

(2
00

2)
Is

ra
el

11
3 

C
 

M
 a

nd
 

F
M

= 
37

.1
(3

.8
0)

 F
=3

3.
9(

5.
30

)
F(

P)
=7

.6
(5

.4
0)

 
F(

N
P)

=6
.7

(4
.4

0)
Y

es
- (

-)
23

90

M
ill

er
 e

t a
l. 

(2
01

9)
Is

ra
el

72
F

29
.5

(5
.5

0)
2.

35
(1

.5
0)

Y
es

- 3
3%

23
49

N
ou

ri
 e

t a
l. 

(2
01

4)
A

us
tri

a
84

M
33

.5
(6

.1
0)

≤2
N

o
28

56

Pa
sc

h 
et

 a
l. 

(2
01

2)
U

SA
20

2
F

35
.5

(4
.5

0)
<1

y=
16

%
1-

2y
=3

6.
5%

>2
=4

7.
5%

N
o

57
14

5

Po
tt

in
ge

r 
et

 
al

. (
20

16
)

Ja
m

ai
ca

21
5

F
A

ge
 2

5-
31

= 
90

 
A

ge
 3

2-
37

=1
66

 
A

ge
 ≥
38
= 

 1
70

1-
3y

=1
38

 
>3

y=
27

1
N

o
48

16
7

Sa
nd

er
s e

t a
l. 

(1
99

9)
A

us
tra

lia
90

F
32

.6
(4

.4
0)

Y
es

- 2
3%

32
58

Sm
ee

nk
 e

t a
l. 

(2
00

1)
Th

e 
N

et
he

rla
nd

s

29
1

F
33

.4
(3

.7
0)

 
3.

70
(2

.0
0)

N
o

So
hr

ab
va

nd
 

et
 a

l. 
(2

00
8)

Ir
an

10
6

F
N

P=
29

.4
(5

.2
2)

 
P=

30
.0

(4
.7

7)
N

P=
7.

32
(5

.0
2)

 
P=

8.
26

(4
.1

6)
25

81

Pa
ge

 3
5 

of
 4

7

ht
tp

://
m

c.
m

an
us

cr
ip

tc
en

tr
al

.c
om

/t
hu

f E
m

ai
l: 

bi
ol

10
3@

yo
rk

.a
c.

uk

H
um

an
 F

er
til

ity

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60



Fo
r P

ee
r R

ev
iew

 O
nl

y

T
am

ha
nk

ar
 

et
 a

l. 
(2

01
3)

U
K

30
0

F
10

1
19

9

T
hi

er
in

g 
et

 
al

. (
19

93
)

A
us

tra
lia

33
0

F
1st

 ti
m

e=
 3

3.
0(

3.
90

) 
R

ep
ea

t=
43

.0
(4

.0
0)

Y
es

- 6
6%

T
ur

ne
r 

et
 a

l. 
(2

01
3)

U
SA

44
F

35
.3

(3
.8

2)
Y

es
- 3

4%
15

29

V
el

la
ni

 e
t a

l. 
(2

00
3)

Ita
ly

94
M

38
.9

1(
4.

54
)

N
o

N
/A

N
/A

V
er

ha
ak

 e
t 

al
. (

20
01

)
Th

e 
N

et
he

rla
nd

s

20
7

F
33

.4
(3

.7
0)

3.
7 

(2
.0

0)
N

o
59

14
8

V
is

se
r 

et
 a

l. 
(1

99
4)

Th
e 

N
et

he
rla

nd
s

12
6

F
N

o
18

10
8

Ta
bl

e 
3.

 S
am

pl
e 

ch
ar

ac
te

ri
st

ic
s 

of
 in

cl
ud

ed
 s

tu
di

es
. M

=
 m

al
e,

 F
=

 fe
m

al
e,

 C
=

 c
ou

pl
es

, P
=

pr
eg

na
nt

, N
P=

no
np

re
gn

an
t. 

N
/A

=
 n

ot
 a

pp
lic

ab
le

. 
C

el
ls

 w
er

e 
le

ft 
em

pt
y 

w
he

n 
da

ta
 w

as
 n

ot
 r

ep
or

te
d.

 N
um

be
rs

 r
ep

or
te

d 
to

 3
 s

ig
ni

fic
an

t f
ig

ur
es

. 

Pa
ge

 3
6 

of
 4

7

ht
tp

://
m

c.
m

an
us

cr
ip

tc
en

tr
al

.c
om

/t
hu

f E
m

ai
l: 

bi
ol

10
3@

yo
rk

.a
c.

uk

H
um

an
 F

er
til

ity

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60



For Peer Review Only

Page 37 of 47

http://mc.manuscriptcentral.com/thuf Email: biol103@york.ac.uk

Human Fertility

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Peer Review Only

Selection Comparability Exposure Total AHRQ 
standard

An et al. (2013) 3 2 2 7 Good
Anderheim et 
al. (2005)

3 2 1 6 Poor

Bartolo et al. 
(2016)

3 1 2 6 Good

Boivin & 
Takefman 
(1995)

4 2 3 9 Good

Cesta et al. 
(2018)

3 2 2 7 Good

Clarke et al. 
(1999)

3 1 2 6 Good

Cooper et al. 
(2007)

4 2 3 9 Good

de Klerk et al. 
(2008)

3 2 3 8 Good

Donarelli et al. 
(2016)

3 2 2 7 Good

Eugster et al. 
(2004)

3 2 3 8 Good

Harlow et al. 
(1996)

3 0 2 5 Poor

Kalaitzaki et al. 
(2019)

3 2 3 8 Good

Klonoff-Cohen 
et al. (2001)

3 2 2 7 Good

Lintsen et al. 
(2009)

3 2 3 8 Good

Maroufizadeh 
et al. (2019)

3 2 2 7 Good

Merari et al. 
(2002)

3 2 3 8 Good

Miller et al. 
(2019)

3 2 2 7 Good

Nouri et al. 
(2014)

3 2 3 8 Good

Pasch et al. 
(2012)

4 2 2 8 Good

Pottinger et al. 
(2016)

3 2 3 8 Good

Sanders et al. 
(1999)

3 1 3 7 Good

Smeenk et al. 
(2001)

3 2 3 8 Good
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Sohrabvand et 
al. (2008)

4 2 3 9 Good

Tamhankar et 
al. (2013)

2 0 2 4 Poor

Thiering et al. 
(1993)

3 1 2 6 Good

Turner et al. 
(2013)

3 2 3 8 Good

Vellani et al. 
(2013)

3 1 3 7 Good

Verhaak et al. 
(2001)

3 2 3 8 Good

Visser et al. 
(1994)

3 0 3 6 Poor

Table 4. Quality assessment for included studies. Criteria for conversion to AHRQ 
standards: Good= 3 or 4 stars in selection AND 1 or 2 in comparability AND 2 or 3 in 
outcome. Fair= 2 stars in selection AND 1 or 2 in comparability AND 2/3 in outcome. Poor= 
0 or 1 star in selection OR 0 stars in comparability domain OR 1 star in outcome.
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PRISMA flow chart for article selection. 

215x279mm (300 x 300 DPI) 
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Forest plot of comparison of anxiety/stress scores and clinical pregnancy chances. 

210x297mm (300 x 300 DPI) 
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Forest plot of comparison of depression scores and clinical pregnancy chances. 

210x297mm (300 x 300 DPI) 

Page 42 of 47

http://mc.manuscriptcentral.com/thuf Email: biol103@york.ac.uk

Human Fertility

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Peer Review Only

 

Forest plot of comparison of anxiety/stress scores and chemical pregnancy chances. 

210x297mm (300 x 300 DPI) 
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Forest plot of comparison of depression scores and chemical pregnancy chances. 

210x297mm (300 x 300 DPI) 
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