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Effects of First Assisted Reproductive Technologies on Anxiety and Depression among Infertile
Women: A Systematic Review and Meta-Analysis

Ha, Ju-Young' - Ban, Seon-Hwa' - Lee, Hae-Jung' - Lee, Misoon®

'College of Nursing, Pusan National University, Yangsan
*Department of Nursing, Changshin University, Changwon, Korea

Purpose: The purpose of this study was to analyze anxiety and depression among infertile women at different time points during the first
In Vitro Fertilization (IVF) or Intracytoplasmic Sperm Injection (ICSI) treatment through a systematic review and meta-analysis. Methods:
Seven out of 3,011 studies were included for meta-analysis. To estimate the effect size, a meta-analysis of the studies was performed
using the RevMan 5.3 program. We compared the measurement outcomes at three time points: before the start of treatment (T0), can-
cellation of treatment after pregnancy detection (T2), one to six months after treatment (T3). The effect size used was the standardized
mean difference (SMD). Results: In comparing the different time points of the pregnant women from their cycle, significantly lower levels
of depression were found at T2 than at T0. In non-pregnant women, anxiety at T2 and depression at T2 and T3 were significantly higher
than those at TO. At T2 and T3, the non-pregnant women reported higher levels of anxiety and depression compared with the pregnant
women, Conclusion: Anxiety and depression in infertile women undergoing the first IVF or ICSI are associated with the time points and
pregnancy status after treatment. These findings suggest that attention should be paid to helping infertile women prepare for and cope
with treatment and treatment failure.
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Records identified through Records identified through
English database searching Korean database searching
(N=3,011) (N=0)
Identification 2,328 from PubMed 0 from RISS
318 from Cochrane Library 0 from KMbase
259 from CINAHL 0 from KISS
106 from EMBASE 0 from NDSL
149 Records after duplicates removed (n=2,862)
Records excluded by title &
abstract review (n=2,671)
- Not related to infertile women
Screening (n=1,125)
Records screened N Not related to assisted reproductive
(n=2,862) technologies (n=758)
- Not related to depression or anxiety
(n=788)
Excluded by overlap (n=112)
72 Records excluded as follows:
Studies assessed for - Not njatcrllng study design
Eligibility eligibility criteria (n=63)
(n=79) - Review article (n=6)
- Neither mean nor standard
deviation provided (n=3)
Studies included in
quantitative synthesis
Included (meta analysis)
(n=7)

CINAHL=Cumulative indexing nursing & Allied health literature; KISS=Korean studies information service system;
KMbase=Korean medical database; NDSL=National digital science library; RISS=Research information sharing service.
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Figure 1. Flow diagram of study selection.
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Figure 2. Funnel plot.
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Table 1. Characteristics of Included Studies (N=T7)
Author Sample size (n) SlTEIL)
Year Mean age (yr) Type of Treatment . Measure scales Results 35ess”
oy Sl Measurement at time point ment
score
Anetal, N=172 IVF or ICSI: BDI, STAI Anxiety (non-pregnant): TO<T2(T1 10
2013 (non-pregnant) - Before the start of treatment (TO) Anxiety (pregnant): TO(T2<T3<T1
China N=92 (pregnant) - The day of oocyte retrieval (T1) Depression (non-pregnant): TO(T1,
33.1 - Two weeks following embryo T2
Infertile women transfer (T2) Depression (pregnant): T2<T0, T3<T1
- 5~8 weeks of gestation (pregnant)
(13)
Holter et al., N=101 IVF or ICSI PGWB Anxiety (non-pregnant): TO(T2 10
2006 32.243.7 - 2~4 weeks before the first Anxiety (pregnant): TO(T2
Sweden Infertile women treatment (TO) Depression (non-pregnant): TO{T2
- One hour before oocyte retrieval Depression (pregnant): T2<T0O
(T1)
- Two weeks after the pregnancy
test (T2)
Newton etal., N=300 IVF BDI, STAI Anxiety (non-pregnant): TO(T2 9
1990 31.4+3.8 - 3 months before their first IVF The Life Appraisal Depression (non-pregnant): TO(T2
England Infertile women attempt (T0) Inventory
- Three weeks after their first IVF The Life Satisfaction
attempt (T2) Questionnaire
Pasch et al., N=145 IVF CES-D, STAI Anxiety (non-pregnant): TO(T3 9
2012 (non-pregnant) - Before the start of IVF (TO) Anxiety (pregnant): T3<T0O
USA N=57 (pregnant) - 75 days after treatment (T3) Depression (non-pregnant): TO(T3
355 Depression (pregnant): TO(T3
Infertile women
Verhaak etal., N=127 IVF or ICSI BDI, STAI, POMS, Anxiety (non-pregnant): TO(T2 7
2001 Unknown - 3~12 days before the start of Maudsley Marital Anxiety (pregnant): TO(T2
Netherland Infertile women treatment (TO) Questionnaire Depression (non-pregnant): TO(T2
- 3~4 weeks after the pregnancy Depression (pregnant): TO(T2
test (T2)
Verhaak etal., N=65 IVF or ICSI: BDI, STAI, Cope Anxiety (non-pregnant): TOCT3<T2 10
2005 (non-pregnant) - 5~10 days before the treatment Eysenck Personality ~ Anxiety (pregnant): T2<{T3<T0
Netherlands ~ N=83 (pregnant) (T0) Questionnaire Depression (non-pregnant): T0(T2,
34.1 - 4 weeks after the pregnancy test  Illness Cognition T3
Infertile women (T2) Questionnaire Depression (pregnant): T3¢T2¢T0
- Follow-up assessments (6 months ~ General marital
later) (T3) satisfaction scale
Inventory for Social
support
Verhaak etal., N=107 IVF or ICSI BDI, STAI Anxiety (non-pregnant): 8
2007 33441 - Pre-treatment (T0) TOCTACT2(T3
Netherland Infertile women - Just after treatment (T2) Anxiety (pregnant): T2{T4<T3<T0

- 6 months after treatment (T3)
- 3~5 years after treatment (T4)

Depression (non-pregnant):
TOLTAT3(T2

Depression (pregnant): T2<T3, T4<T0O

BDI=Beck depression inventory; CES-D=Centre for epidemiologic studies depression scale; GHQ=General health questionnaire; ICSI=Intracytoplasmic
sperm injection; IVF=In vitro fertilization; PGWB=Psychological general well-being index; POMS=Profile of mood states; STAI=State trait anxiety
inventory; TO=Pre-treatment; T1=During treatment; T2=Cancellation of treatment after pregnancy detection; T3=1~6 months after treatment;
T4=3~5 years after treatment.
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Experimental Control
Study or subgroup M SD Total M SD Total Weight
1.1.1 Anxiety (P, T2, T0)
An, 2013 37 10 92 36 88 92 27.4% 0.11[-0.18, 0.39] —
Holter, 2006 28 12 38 27 11 101 16.5%  0.09[-0.28, 0.46]
Verhaak, 2001 353 108 39 348 73 39 11.6% 0.05[-0.39, 0.50]
Verhaak, 2005 34 87 83 37 10 83 245% -0.32[-0.62,0.01] «——
Verhaak, 2007 33 82 68 36 9.6 68 20.0% -0.33[-0.67,0.00] «————]
Subtotal (95% CI) 320 383 100.0% -0.10 [-0.25, 0.06] -
Heterogeneity: Chi’=7.17, df=4 (p=0.13); 1P=44%
Test for overall effect: Z=1.23 (p=0.22)
1.1.2 Anxiety (P, T3, T2)
An, 2013 38 91 92 37 10 92 37.8%  0.10[-0.19, 0.39] —
Verhaak, 2005 34 85 83 34 87 83 342%  0.00[-0.30,0.30]
Verhaak, 2007 34 84 68 33 82 68 28.0% 0.12[-0.22, 0.46] |
Subtotal (95% CI) 243 243 100.0%  0.07 [-0.10, 0.25] ‘
Heterogeneity: Chi’=0.34, df=2 (p=0.84); 1’=0%
Test for overall effect: Z=0.80 (p=0.42)
1.1.3 Anxiety (P, T3, T0)
An, 2013 38 91 92 36 88 92 305% 0.22[-0.07,0.51] o
Pasch, 2012 38.47 11.68 62 39.69 11.67 57 19.8% -0.10[-0.46, 0.26]
Verhaak, 2005 34 85 83 37 10 83 27.3% -0.32[-0.63, -0.02] +——
Verhaak, 2007 34 84 68 36 9.6 68 225% -0.22[-0.56,0.12]
Subtotal (95% CI) 305 300 100.0% -0.09 [-0.25, 0.07] -
Heterogeneity: Chi’=7.25, df=3 (p=0.06); 1’=59%
Test for overall effect: Z=1.10 (p=0.27)
1.1.4 Depression (P, T2, T0)
An, 2013 14 14 92 15 13 92 27.6% -0.07[-0.36,0.22] S
Holter, 2006 15 08 38 17 09 101 16.5% -0.23[-0.60,0.15]
Verhaak, 2001 6.1 41 39 443539 39 114% 0.44[-0.01,0.89] —
Verhaak, 2005 08 13 83 15 18 83 243% -044[-0.75,-0.14] +—
Verhaak, 2007 0.7 1 68 12 15 68 20.1% -0.39[-0.73, -0.05] «———
Subtotal (95% CI) 320 383 100.0% -0.19 [-0.35, -0.04] -
Heterogeneity: Chi’=12.14, df=4 (p=0.02); ’=67%
Test for overall effect: Z=2.50 (p=0.01)
1.1.5 Depression (P, T3, T2)
An, 2013 15 14 92 14 14 92 38.0% 0.07[-0.22,0.36] —
Verhaak, 2005 05 09 83 08 1.3 83 34.0% -0.27[-0.57,0.04] —
Verhaak, 2007 05 09 68 07 1 68 28.0% -0.21[-0.55,0.13]
Subtotal (95% CI) 243 243 100.0% -0.12[-0.30, 0.06] -
Heterogeneity: Chi’=2.84, df=2 (p=0.24); 1?=29%
Test for overall effect: Z=1.34 (p=0.18)
1.1.6 Depression (P, T3, T0)
An, 2013 15 14 92 15 13 92 26.1%  0.00[-0.29, 0.29]
Pasch, 2012 1143 822 62 1129 877 57 24.0%  0.02[-0.34,0.38]
Verhaak, 2005 05 09 83 15 1.8 83 254% -0.70[-1.01,-0.39] «—
Verhaak, 2007 05 09 68 12 15 68 245% -0.56[-0.91,-0.22]
Subtotal (95% CI) 305 300 100.0% -0.31[-0.68, 0.06] ’-
Heterogeneity: Tau’=0.12; Chi’=15.59, df=3 (p=0.001); ’=81% ) ) )
Test for overall effect: Z=1.65 (p=0.10) -05 _0'.25 0 025 05
Favours Favours
[experimental] [control]

https://doi.org/10.4040/jkan.19187

M=Mean; P=Pregnant; SD=Standard deviation; TO=Pre-treatment;
T2=Cancellation of treatment after pregnancy detection; T3=1~6 months after treatment.

Figure 3. Comparison of anxiety and depression at different time-points.
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Experimental

Control

79

ol

ghist- 031 - ool

Study or subgroup M SD Total M SD Total Weight

1.1.7 Anxiety (NP, T2, T0)

An, 2013 40 7.6 172 38 10 172 29.9%  0.22[0.01, 0.44] ——

Holter, 2006 28 12 50 27 11 101 11.7% 0.09[-0.25,0.43]

Newton, 1990 39 13 149 33 89 149 251%  0.54[0.31,0.77] —_—

Verhaak, 2001 39.2 106 88 36.7 104 88 15.3% 0.24[-0.06,0.53] o —

Verhaak, 2005 40 12 65 37 12 65 11.3% 0.25[-0.10, 0.59]

Verhaak, 2007 40 15 39 37 13 39 6.8% 0.21[-0.23,0.66] >

Subtotal (95% Cl) 563 614 100.0%  0.29 [0.18, 0.41] .

Heterogeneity: Chi’=6.42, df=5 (p=0.27); I’=22%

Test for overall effect: Z=4.92 (p<0.00001)

1.1.8 Anxiety (NP, T3, T2)

Verhaak, 2005 39 14 65 40 12 65 62.5% -0.08[-0.42,0.27]

Verhaak, 2007 40 16 39 40 15 39 37.5% 0.00[-0.44, 0.44]

Subtotal (95% Cl) 104 104 100.0% -0.05[-0.32, 0.22] ‘

Heterogeneity: Chi’=0.07, df=1 (p=0.79); I’=0%

Test for overall effect: Z=0.34 (p=0.73)

1.1.9 Anxiety (NP, T3, T0)

Pasch, 2012 43.33 14.13 103 41.41 1155 145 53.7% 0.15[-0.10, 0.40] —_—

Verhaak, 2005 39 14 65 37 12 65 29.0% 0.15[-0.19, 0.50]

Verhaak, 2007 40 16 39 37 13 39 17.3% 0.20[-0.24, 0.65] >

Subtotal (95% Cl) 207 249 100.0% 0.16 [-0.02, 0.35] Tl

Heterogeneity: Chi’=0.04, df=2 (p=0.98); I’=0%

Test for overall effect: Z=1.70 (p=0.09)

1.1.10 Depression (NP, T2, T0)

An, 2013 1.9 15 172 16 15 172 29.8% 0.20[-0.01, 0.41] ————

Holter, 2006 2 11 50 17 09 101 11.5% 0.31[-0.03,0.65] >

Newton, 1990 64 62 151 46 48 151 259%  0.32[0.10, 0.55] _—

Verhaak, 2001 75 68 88 59 5 88 152% 0.27[-0.03, 0.56] S

Verhaak, 2005 23 27 65 15 23 65 11.2% 0.32[-0.03,0.66] >

Verhaak, 2007 39 34 39 13 39 39 64% 0.70[0.25, 1.16] R

Subtotal (95% Cl) 565 616 100.0%  0.30 [0.18, 0.42] .

Heterogeneity: Chi’=3.95, df=5 (p=0.56); I’=0%

Test for overall effect: Z=5.08 (p<0.00001)

1.1.11 Depression (NP, T3, T2)

Verhaak, 2005 23 29 65 23 27 65 63.0% 0.00[-0.34,0.34]

Verhaak, 2007 26 29 39 39 34 39 37.0% -0.41[-0.86,0.04] <—;t

Subtotal (95% CI) 104 104 100.0% -0.15[-0.42, 0.12]

Heterogeneity: Chi’=1.99, df=1 (p=0.16); I’=50%

Test for overall effect: Z=1.08 (p=0.28)

1.1.12 Depression (NP, T3, T0)

Pasch, 2012 15.85 11.7 103 12.39 10.23 145 53.7%  0.32[0.06, 0.57] —a—

Verhaak, 2005 23 29 65 15 23 65 29.0% 0.30[-0.04,0.65] >

Verhaak, 2007 26 29 39 13 39 39 17.3% 0.37[-0.07,0.82] >

Subtotal (95% Cl) 207 249 100.0%  0.32[0.14, 0.51] ——

Heterogeneity: Chi2=0.06, df=2 (p=0.97); ’=0% ' ' ' '

Test for overall effect: Z=3.40 (p=0.0007) -0.5 -0.25 0 0.25 0.5

Favours Favours

[experimental] [control]

-010 (95% CL: -0.25, 006)Z A& A A&TRE AV|9] ¢
FAHCR frofet xfol7t gl A2 LERdTHZ=1.23, p=.220).

T 38 AuE A $Ad A4

T2¢} T3¢ 8¢S Hagh =
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NP=Non-pregnant.

Figure 3. Continued.
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th(Z=0.34, p="730).

TOZ T3] Bore Rt =8 38E AvE Axt 524 7%
€ Q(Chi)=004, df=2 (p=.980); F=0%=% Uelgt} aa=7|=
016 (95% CL: -002, 0.35)2 Al& HI} A&FE 1~670E st
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(Z=1.70, p=1090).

@ $&
TOY T29] £-&& H1ugh =1 68S AuE Ay} 524 A%
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ZESHAIY &2 BANSE Folgt xol7t Q= Ao YEt

YeHZ=508, p<001).

T2¢ T39] $&& Bugh =8 28 g AR Ax 524 7%
€ Q(Chi*)=199, df=1 (p=160); ’=50%= Vet aa=7|=
-015 (95% CI: 042, 012)2 Al&E8 A7Iet AlEEE 1~671Y
A & &8 BARORE RIS Atol7} gl AR et
(Z=1.08, p=.280).

TOS T3] $-&& st =1 38S AR v 534 73
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Experimental Control

Study or subgroup M  SD Total M SD Total Weight

1.2.1 Anxiety (P/NP, T0)

An, 2013 36 88 92 38 10 172 31.6% -0.21[-0.46, 0.05] —
Pasch, 2012 40 12 57 41 12 145 21.7% -0.08[-0.39, 0.22] —
Verhaak, 2001 3 73 39 37 10 88 14.3% -0.21[-0.59,0.16] —_—T
Verhaak, 2005 37 10 83 37 12 65 19.3%  0.00[-0.32,0.32] s
Verhaak, 2007 36 96 68 37 13 39 13.1% -0.09[-0.48, 0.30] —_—
Subtotal (95% Cl) 339 509 100.0% -0.13[-0.27, 0.02] .
Heterogeneity: Chi’=1.29, df=4 (p=0.86); I’=0%

Test for overall effect: Z=1.73 (p=0.08)

1.2.2 Anxiety (P/NP, T2)

An, 2013 37 10 92 40 7.6 172 35.6% -0.35[-0.61, -0.10] —a—

Holter, 2006 28 12 38 28 12 50 13.0% 0.00[-0.42,0.42] —_—
Verhaak, 2001 353 108 39 392 10.6 88 16.0% -0.36[-0.74,0.02] EEE—
Verhaak, 2005 34 87 83 40 12 65 21.1% -0.58[-0.91, -0.25] —

Verhaak, 2007 33 82 68 40 15 39 14.3% -0.62[-1.03,-0.22] ——+——

Subtotal (95% Cl) 320 414 100.0% -0.39 [-0.55, —0.24] <o
Heterogeneity: Chi’=5.95, df=4 (p=0.20); I’=33%

Test for overall effect: Z=5.09 (p<0.00001)

1.2.3 Anxiety (P/NP, T3)

Pasch, 2012 38.47 11.68 62 43.33 14.13 103 39.0% -0.36[-0.68, -0.05] —a—
Verhaak, 2005 34 85 83 39 14 65 36.4% -0.44[-0.77, -0.11] —a
Verhaak, 2007 34 84 68 40 16 39 24.6% -0.51[-0.91, -0.11] —_—
Subtotal (95% Cl) 213 207 100.0% -0.43 [-0.63, -0.23] s 2
Heterogeneity: Chi’=0.31, df=2 (p=0.86); I’=0%

Test for overall effect: Z=4.23 (p<0.0001)

1.2.4 Depression (P/NP, T0)

An, 2013 1.5 13 92 16 15 172 31.7% -0.07[-0.32,0.18] ——
Pasch, 2012 1 88 57 12 10 145 21.7% -0.10[-0.41,0.20] —1
Verhaak, 2001 44 35 39 59 5 88 14.2% -0.32[-0.70, 0.05] EEEE—
Verhaak, 2005 15 18 83 15 23 65 19.3% 0.00[-0.32,0.32] —_—
Verhaak, 2007 12 15 68 13 39 39 13.1% -0.04[-0.43,0.36] —‘F
Subtotal (95% CI) 339 509 100.0% -0.10 [-0.24, 0.05]

Heterogeneity: Chi’=1.86, df=4 (p=0.76); 1’=0%

Test for overall effect: Z=1.31 (p=0.19)

1.2.5 Depression (P/NP, T2)

An, 2013 14 14 92 19 15 172 22.2% -0.34[-0.59, -0.09] —_—

Holter, 2006 1.5 08 38 2 11 50 18.8% -0.50[-0.93, -0.08] —_—
Verhaak, 2001 61 41 39 75 6.8 88 19.8% -0.23[-0.61,0.15] —_—
Verhaak, 2005 08 13 83 23 27 65 20.7% -0.73[-1.07,-040] ———

Verhaak, 2007 0.7 1 68 39 34 39 185% -145[-1.89, -1.01] <«

Subtotal (95% Cl) 320 414 100.0% -0.63 [-1.01, —0.26] ~l—
Heterogeneity: Tau’=0.15; Chi’=22.48, df=4 (p=0.0002); I’=82%

Test for overall effect: Z=3.29 (p=0.001)

1.2.7 Depression (P/NP, T3)

Pasch, 2012 1143 8.22 62 1585 11.7 103 40.9% -0.42[-0.74, -0.10] ——
Verhaak, 2005 05 09 83 23 29 65 358% -0.88[-1.22,-0.54] «—=—

Verhaak, 2007 05 09 68 26 29 39 233% -1.10[-1.53,-0.68] «———

Subtotal (95% Cl) 213 207 100.0% -0.74 [-0.95, -0.54] -~
Heterogeneity: Chi2=7.47, df=2 (p=0.02); 1’=73% \ \ \ \
Test for overall effect: Z=7.16 (p<0.00001) 4 -05 0 05 1

Favours Favours
[experimental] [control]

M=Mean; NP=Non-pregnant; P=Pregnant; SD=Standard deviation; TO=Pre-treatment;
T2=Cancellation of treatment after pregnancy detection; T3=1~6 months after treatment.

Figure 4, Comparison of anxiety and depression between pregnant and non-pregnant women.
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Appendix 2. Quality Assessment (N=7)
Studies (n)
Criteria: Pre/post intervention design
YES NO
Sampling
1. Was probability sampling used? 0 7
2. Was sample size justified to obtain an appropriate power? 0 7
Design
3. One pre-test or baseline and several post-test measures’ 4 3
4. Simple before-and-after study 3
Control of confounders
5. Does the study employ a comparison strategy? 0 7
6. Attempt to create or assess equivalence of the groups at baseline by:
a) Matching’ 0 7
b) Statistical 7 0
¢) None 0 7
d) The group comparisons were the same for all occasions (Pre, baseline and post evaluations)’ 0 7
Data collection and outcome measurement
7. Was the dependent variable directly measured by an assessor? 0 7
8. Were dependent variables either:
a) Directly measured’ 0 7
b) Self-reported 7 0
9. Were dependent variables measured reliably (with reliability indices previously or for this study)? 7 0
10. Were dependent variables measured validly (with validity assessments previously or for this study)? 7 0
Statistical analyses and conclusions
11. Was (were) the statistical test(s) used appropriate for the main outcome and at least the 80% of the others? 7 0
12. Were P values and confidence intervals reported properly? 7 0
13. If multiple outcomes were studied, were correlations analysed? 5 2
14. Were missing data managed appropriately? 0 7
Drop-outs
15. Is attrition rate <30.0% 5 2

"This item scored 2 points. Others scored 1 point.
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