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Abstract This study aimed to evaluate the efficacy and

patient acceptance of the first German-language Internet-

based treatment for infertile patients. Infertile patients

(N = 124) were randomly assigned to either an 8-week

Internet-based cognitive-behavioral treatment, or to a

waiting-list control group. Participants were assessed at

treatment start, post-treatment, and at a 5-month follow-up.

Outcome measures included mental health and pregnancy

rate. From pre- to posttest, treated participants in contrast

to controls did not show significant improvement, although

between-group effect sizes were in favor of the interven-

tion group on all mental health measures (Cohen’s d ranged

from 0.16 to 0.38). The intervention significantly reduced

the depression level of clinically distressed and depressed

participants. No effects were found regarding pregnancy

rate. The treatment was assessed as positive or very posi-

tive by 80% of the participants; this finding coupled with

the high demand for such support confirm that Internet-

based interventions are a promising new approach for

infertile patients that needs more development and testing.

Keywords Infertility � Internet-based treatment �
Mental health � Assisted reproduction � Cognitive behavior

therapy

Introduction

Infertility and its medical treatment are very stressful. For a

variety of reasons, including fears of being dismissed from

treatment by reproductive endocrinologists, some affected

infertile patients do not participate in psychological inter-

ventions. Several studies have reported high levels of

mental distress among infertile patients (Chen et al. 2004;

Eugster and Vingerhoets 1999; Wischmann 2005). Never-

theless, infertile patients usually do not differ from the

general population in terms of mental distress levels, nor

report mental distress for reasons such as maintaining

social desirability (Covington and Burns 2006; Dunkel-

Schetter and Lobel 1991).

Psychological interventions have proven effective for

infertile patients in improving mental health and increasing

pregnancy rates (Boivin 2003; De Liz and Strauss 2005;

Haemmerli et al. 2009). However, psychological support is

rarely offered until medical treatment is sought (Cousineau

and Domar 2007). Assisted reproductive treatments (ART)

are often considered to be the most stressful way of treating

infertility (Eugster and Vingerhoets 1999). Evidence has

been found for the efficacy of psychological interventions

in improving pregnancy rates among infertile non-ART

patients (Haemmerli et al. 2009). Offering psychological

interventions in advance of fertilization treatments may

reduce the number of treatment cycles patients require to

achieve pregnancy (Campagne 2006). Provision of psy-

chological support could reduce the high dropout rate from

medical treatment on the part of infertile patients with high

levels of distress (Verberg et al. 2008).

Despite the overwhelming opinion of researchers and

practitioners as to the importance and potential benefits of

psychological interventions for infertility patients, very few

such patients actually take advantage of psychological
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support when it is made available to them (Boivin et al.

1999; Wischmann 2005). The low utilization of psycho-

logical interventions may be attributed to fears of stigma-

tization surrounding acceptance of such support, to

skepticism regarding efficacy, and to fears of emotional

destabilization (Wischmann 2008). Since less distressed

infertile patients often cope successfully with the strains of

infertility on their own, psychological interventions should

be offered to patients suffering from high levels of distress

(Boivin et al. 1999). Psychological interventions may help

reduce infertile patients’ levels of anxiety, depression,

infertility-specific distress, and may improve certain target

(for example, sexual) behavior (Boivin 2003; De Liz and

Strauss 2005).

An increasing number of infertile patients look to printed

materials or surf the World Wide Web for information and

support (Cousineau and Domar 2007). The Internet, which

offers the possibility of anonymous communication, is often

considered less stigmatizing than face-to-face psychologi-

cal support. A vast amount of information about infertility

and numerous self-help forums exist on the World Wide

Web. More than half of all infertile patients seek out fer-

tility-related information on the Internet, and many of them

consider the information available and the opportunity for

anonymous exchange to be of help (Himmel et al. 2005;

Kahlor and Mackert 2009). However, studies evaluating the

quality of fertility clinic websites have concluded that they

are often inadequate (Huang et al. 2005; Okamura et al.

2002). For example, such health-related websites must

become transparent as to their sources and ensure that the

information they present is appropriate, independent, and

timely (HONcode 2009).

To the best of our knowledge, only one Internet-based

psychological treatment program for infertile patients has

been evaluated to date (Cousineau et al. 2008). This brief

(60–90-min) educative, stress-management program was

shown to decrease infertility-specific distress and increase

self-efficacy among infertile women undergoing medical

treatment. The Child Wish Online Coaching program

evaluated in the present study is the first Internet-based

German language treatment. Compared with the Internet-

based treatment of Cousineau et al. (2008), Child Wish

Online Coaching is longer in duration (30–60 min per

session over 8 weeks), includes both infertile women and

men independent of their current medical treatment, and is

primarily based on principles of cognitive-behavioral

therapy. To date, only a handful of studies have examined

mental health among infertile men, but these have shown

that infertile men also suffer from high levels of mental

distress (Cousineau and Domar 2007).

The main purpose of the randomized controlled trial

described here was to examine the efficacy of Online

Coaching with regards to mental health (depression, anxiety,

and infertility-specific distress) and pregnancy rate by

comparing an intervention group with a waiting-list control

group. We further examined if the effects found in the

intervention group were still present at a 5-month follow-up,

and, for exploratory purposes, we evaluated the responses

of participants in the waiting-list control group once they

received the treatment themselves. In exploratory analyses

we evaluated the efficacy of the program for patients with

clinically relevant levels of distress or depression. The final

aim of the study was to examine patients’ overall acceptance

and usage of the Child Wish Online Coaching program.

Methods

Participant eligibility and recruitment

Participants were recruited through the University of Bern,

Switzerland, by means of articles in regional newspapers

and advertisements in Swiss and German fertility websites.

Approval for the study was obtained from the Cantonal

Research Ethics Committee of Bern, Switzerland.

Recruitment took place between March 2008 and May

2008. Informed consent was obtained in writing from all

participants.

Individuals were eligible to participate in the study if

they met the following criteria for inclusion: (a) women

and men suffering from primary or secondary infertility for

at least 1 year (the definition of infertility recommended by

the World Health Organization [WHO 2002]); (b) not

undergoing any other psychological treatment for the

duration of the study; (c) having access to a computer with

an Internet connection; and, (d) at least 18 years of age.

Our website provided general information about infertility

and its medical treatment as well as an outline of the study

and the criteria for participation. This information was

accessible to anyone. After registering participants, mail-

ings were sent out via the postal service that contained

further information about the study, copies of the docu-

ments confirming informed consent, and the various base-

line questionnaires. Following a final check of eligibility,

participants received a login name and password in order to

enter the secured client zone and begin the treatment. Over

the course of the entire recruitment and intervention pro-

cess, contact with the patients was limited to email contact

and correspondence via the postal service, with no face-to-

face contact occurring at any point.

Procedure

One hundred and forty-four participants met all the

inclusion criteria and were randomized to the treatment
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group (n = 60) or waiting-list control group (n = 64)

using an online randomization program (Randomiza-

tion.com 2008). A total of 124 participants were regarded

as providing sufficient power for later statistical analyses.

Figure 1 presents participant flow through the study. If a

couple registered for Online Coaching, both partners were

randomly assigned as a pair to either of the study con-

ditions—11 couples were assigned to the intervention

group and 10 couples were assigned to the control group.

All of the male participants were married to another

participant. Participating as a couple was treated as a

potential confounding variable. After 8 weeks, the inter-

vention and the waiting-list control group completed an-

other assessment, and the waiting list control group began

with the treatment. Only 14 people (5 in the treatment

group and 9 in the control group) dropped out between

pre- and post-assessment and failed to complete post-

assessment questionnaires (11.3%). Of the five partici-

pants in the treatment group who did not complete

post-assessment questionnaires, one participant indicated

having insufficient time and four participants did not

provide any reason. In the control group: six participants

became pregnant during the waiting period; one partici-

pant wanted to start the Online Coaching program at a

later date; one woman’s partner fell ill; and one partici-

pant no longer wanted to participate following randomi-

zation. Further, three participants belonging to the

intervention group and two participants belonging to the

control group were excluded from the analyses since they

had received psychological treatment between the pre-

and post-assessments. Following an intention-to-treat

paradigm, we set the post-test data for the non-completers

at their baseline pre-test level.

The intervention group was assessed once more at a

5-month follow-up, 3 months after the post-assessment.

Eighty percent (n = 48) of the 60 participants in the

treatment condition returned the mailed follow-up ques-

tionnaires and completed all three assessments. The con-

trol group also completed a post-assessment after

receiving the 8-week treatment. A total of 11 participants

from the control group did not complete the post-treat-

ment questionnaire: five participants got pregnant during

the waiting phase and completed a questionnaire after that

phase, but never started the actual intervention; two par-

ticipants no longer wished to take part in the study; and,

four remaining participants dropped out due to differing

preconceptions of Online Coaching, family illness, or

unknown reasons.

Fig. 1 Participant flow
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Intervention

The Child Wish Online Coaching program’s goal is to

improve the mental health of the infertile patients who

participate, not solely or primarily to increase their preg-

nancy rate. The intervention consists of an 8-week Internet-

based program encompassing an interactive self-help

guide, a module for patients to establish regular text-based

contact with a therapist, a continuous monitoring and

feedback system examining patients’ responses, as well as

collaborative elements and forums that offer participants

the opportunity to share their experiences with other

patients. We employ SSL (Secure Sockets Layer) encryp-

tion to secure all Internet-based communication and par-

ticipants are identified using anonymous login names and

passwords.

The content of the self-help guide is primarily based on

principles of cognitive behavioral therapy and well-estab-

lished treatment topics for infertile patients (for example,

Bents 1991), and is further supplemented with clarification-

oriented therapy techniques (for example, Sachse 2003;

session 1 emphasizes clarifying the motives behind the

wish for a child) and system therapy (for example, Stam-

mer et al. 2004; session 11 emphasizes tracing a couple’s

path together and thinking about the impact of infertility on

their partnership). The Child Wish Online Coaching pro-

gram consists of a total of 108 web pages divided into 13

sessions. Participants are free to decide the pace at which

they complete the sessions, and they are granted access to

the sessions beyond the official duration of the Online

Coaching program.

In the first session, participants are advised to clarify and

modify their motives, hopes, and fears concerning their

wish for a child as well as any unrealistic expectations they

might have (for example, Stammer et al. 2004). The goal of

the second session of the intervention program is for

patients to analyze their own stress and to better understand

what contributes to it. In the third session, participants are

taught different ways of coping with stress and learn new

strategies for coping with stress in everyday life (Kaluza

2004). Several studies have indicated a positive effect of

relaxation exercises on mental distress (for example, Chan

et al. 2006) and on pregnancy rate (for example, Levitas

et al. 2006). In the fourth session, progressive muscle

relaxation (PMR; Jacobson 1938) is introduced as a further

strategy for reducing stress. Infertility and its medical

treatment are often described as an emotional rollercoaster.

In the fifth session, participants receive various information

and strategies for coping with stressful feelings. The goal

of the sixth session is for patients to learn how to better

handle unpleasant reactions and comments from those

around them, and how to identify an appropriate policy on

sharing information about their infertility with others

(Wischmann and Stammer 2006). Goals of the seventh

session include encouraging patients to pay closer attention

to what they enjoy and to integrate it more frequently into

everyday life. The goal of the eighth session is for couples

to achieve an understanding of their differences and to find

ways of realizing the needs of both partners (Wischmann

and Stammer 2006). Additional topics in this session

include learning rules for better communication and

introducing a time for talking about each other’s desire for

a child. The ninth session focuses on participants’ lives

before trying to conceive a child. Once the period of

intensive effort towards having a child begins, earlier

positive activities and contacts can often go neglected and

should be reactivated. In the tenth session, participants are

encouraged to clarify their anxieties and fears surrounding

medical treatment and to consider the possibility of having

a positive experience with such treatment (Covington and

Burns 2006). They receive practical tips regarding medical

treatment and communication with medical staff. The

eleventh session targets realizing the strengths inherent to

each couple’s relationship as well as future projects they

might share independent of their wish for a child. The

period of waiting between embryo transfer, pregnancy test,

and result is often described as the most stressful (Boivin

and Takefman 1995; Klonoff-Cohen et al. 2001). In the

twelfth session, participants receive tips onto how to

organize the periods of waiting and how to handle a neg-

ative pregnancy test. The aims of the thirteenth session

include establishing effective self-support and strengthen-

ing self-esteem.

Each web page and each session builds upon the pre-

vious, and users only gain access to the next site once they

have completed all the previous sites and tasks. However,

since many tasks and exercises are repeated, working

through the self-help guide is not simply a matter of

sequential progression. A final section following the thir-

teenth session focuses on consolidation of skills. It

emphasizes the importance of practice and asks partici-

pants to repeat several of the exercises and tasks introduced

in previous sessions.

At the end of every session (with the exception of

sessions 2 and 13), participants have the opportunity to

share their experiences with other participants in the

context of forums. Examples of themes from the 11

forums include exploring the meaning of one’s desire for

a child, coping with stress, enjoying life and feeling

good, and medical treatment. Posts to the forums are

kept anonymous and are monitored by therapists. In

addition, throughout the course of the program, partici-

pants are given the option of anonymously publishing

their own responses regarding the history of their wish

for a child, their stress models, and their ways of coping

with stress.
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Child Wish Online Coaching is a treatment that involves

minimal contact with therapists. When patients log into the

program for the first time, they are redirected to the contact

module, where they are introduced to a therapist and in-

formed that they may contact this therapist at any time.

These therapists respond to patients within 2 days of

receiving their messages. Participants may contact their

therapists via email to express their feelings, discuss a

particular topic, or request advice. About 65% of the par-

ticipants wrote messages to their therapist. In addition,

these therapists are instructed to write brief, motivational

messages to the patients once a week, encouraging them to

proceed with the sessions. In our trial, the mean number of

messages written by patients was 4.2 (Min: 0; Max: 19),

with individual messages averaging 156 words in length.

Contact between the participants and the therapists

occurred exclusively via the Internet.

Therapists

There were three female therapists involved: one psychol-

ogist bearing a master’s degree in clinical psychology and

two postgraduate students of psychology. The first therapist,

who has combined a postgraduate course of studies in clin-

ical psychology together with psychotherapy and is highly

experienced in treating infertile patients, trained and super-

vised the latter two therapists before and during the trial.

Measures

All the outcome measures assessed at baseline, at post-

treatment (2 months after baseline), and at 5-month follow-

up were collected using paper-and-pencil questionnaires.

The following basic demographic information was col-

lected at baseline: age, gender, citizenship, native lan-

guage, education level, living arrangement, marital status,

duration of wish for a child, previous infertility-related

medical treatment, and history of psychological treatment.

Then, 2 and 5 months later, demographic information was

again collected with regards to medical treatment, supple-

mentary psychological support, and pregnancy status.

The principal psychological outcome measures included

the center for epidemiologic studies depression scale (CES-

D; Hautzinger 1988; Radloff 1997), the state-trait anxiety

inventory (STAI; Spielberger et al. 1970), and the infertility

distress scale (IDS; Pook and Krause 2002). The CES-D

quantifies the severity of depressive symptomatology and

consists of 20 items. Scores range from 0 to 60, with scores

of 16 or higher reflecting clinical depression (Hautzinger

1988). At baseline, Cronbach’s alpha for the CES-D was

0.92. The STAI assesses general levels of anxiety and

consists of 40 items. Scores above 33 (STAI-S) and above

35 (STAI-T) indicate clinically significant state and trait

anxiety, respectively (Spielberger et al. 1970). At baseline,

the Cronbach’s alpha was 0.94 for state anxiety and 0.89 for

trait anxiety. The IDS is an 11-item validated scale that

assesses infertile patients’ level of mental distress stemming

from infertility. Representative items include: ‘‘How upset

were you the last time you learned, despite your hopes, that

you had not become pregnant?’’; ‘‘How upsetting is your

unfulfilled wish for a child at present?’’; ‘‘How much dis-

tress do you currently experience at work?’’ and ‘‘How

much distress do you currently experience in your rela-

tionship (aside from problems related to your unfulfilled

wish for a child)?’’ IDS scores ranged from 0 (none at all) to

4 (very intense). A cut-off score of 21 indicated a clinically

relevant level of distress (Pook and Krause 2002). In our

sample, Cronbach’s alpha was 0.73 at baseline. Pregnancy

rate was defined as evidence of pregnancy according to

clinical or ultrasound parameters (ultrasound visualization

of a gestational sac; Zegers-Hochschild et al. 2006) and was

assessed with patients’ self-reports.

After finishing the treatment program, all participants

were also asked to respond to a questionnaire assessing their

level of acceptance of the treatment program (intervention

group at post-assessment and control group at post-treat-

ment). The research team developed the questionnaire on

the basis of existing questionnaires used to assess accep-

tance of Internet interventions. It consisted of 20 items and

asked participants to respond on a five-point Likert scale

(1 = not at all; 5 = completely) to a series of questions

surrounding their overall satisfaction with content, help-

fulness, and Internet or program-related technical problems.

Statistical analysis

Group differences in demographic data, pre-test measures,

and acceptance of treatment were analyzed using t-tests

(two-tailed) and chi-square tests. Pre-post changes in out-

come measures were analyzed using repeated measures

analyses of variance. Post-follow-up changes within the

intervention group and pre-post changes within the control

group were evaluated using dependent t-tests (two-tailed).

All calculations of within- and between-group effect sizes

(Cohen’s d) were based on the pooled standard deviation.

Group differences in pregnancy rates were analyzed by

calculating relative risks (RR; Rosenthal et al. 2000): A

relative risk larger than one indicates a higher pregnancy rate

for the intervention group versus the control group. For the 8-

week assessment, analyses were performed on an intention-

to-treat basis. We calculated our results on a last observation

carried forward basis (LOCF), replacing missing post-

treatment values with pre-treatment values. In order to

respond to concerns regarding the LOCF method, we

counterchecked the data using mixed-model repeated mea-

sures ANOVA. Mixed-model repeated measures ANOVA
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uses all available data on each subject and does not involve

the substitution of missing values. Potential confounding

variables were checked before conducting the analyses for

the main outcomes. The confounding variables were (1)

current medical treatment, (2) participating as a couple or a

single individual, and (3) gender (male–female).

Results

Sample characteristics

Table 1 shows a summary of the demographic character-

istics at baseline arranged according to group. The majority

of participants were female (83.1%). The sample consisted

of 11 couples in the intervention and 10 couples in the

control group. Participants ranged between 22 and 45 years

of age, with an average age of 33.5. The sample comprised

81 participants from Switzerland, 38 from Germany, and 5

participants from other countries (2 from France, 1 from

Austria, 1 from the US, and 1 from the Netherlands). All

participants were Caucasian. The mean duration of partic-

ipants’ wish for a child was 3.1 years (range 1–10 years),

while 63.7% of the participants had made use of medical

treatment before beginning with the Online Coaching

treatment. Independent sample t-tests and chi-square tests

revealed no significant differences between the participants

in the intervention group and the control group with respect

Table 1 Demographic description of the participants and between-group comparison

Variable Treatment (n = 60) Control (n = 64) Total (n = 124) t-value

n % n % n %

Gender

Women 49 81.7 54 84.4 103 83.1 -0.399

Men 11 18.3 10 15.6 21 16.9

Age

Mean age 34 32.81 33.50 1.814

Min–max 23–45 22–44 22–45

Occupational status

Full-time employed 37 61.7 30 46.9 67 54.0 -1.892

Part-time employed 19 31.7 22 34.4 41 33.1

Self-employed 2 3.3 4 6.2 6 4.8

Housewife 1 1.7 2 3.1 3 2.4

Student 0 0 2 3.1 2 1.6

Unemployed 1 1.7 2 3.1 3 2.4

Nationality

Switzerland 35 58.3 46 71.9 81 65.3 -0.267

Germany 25 41.7 13 20.3 38 30.6

Other 0 0 5 7.8 5 4

Education level

Apprenticeship 13 21.7 17 26.6 30 24.2 0.44

High school diploma 9 15 10 15.6 19 15.3

Professional school 6 10 9 14.1 15 12.1

University 26 43.3 23 35.9 49 39.5

Other 6 10.1 5 7.8 9 7.3

Duration of child wish

Mean duration (years) 3.08 3.5 3.1 -0.197

Min–max (years) 1–7 1–10 1–10

Medical treatment

Yes 40 66.7 39 60.9 79 63.7 -0.788

No 19 31.7 25 39.1 44 35.5

Prior psychological treatment

Yes 6 10 10 15.6 16 12.9 0.929

No 54 90 54 84.4 108 87.1
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to demographic characteristics or any of the main out-

come measures recorded at baseline. Infertile patients

receiving medical treatment (N = 76) displayed signifi-

cantly higher levels of infertility-specific distress at baseline

(t(117) = 3.2, P \ 0.01) in comparison to infertile patients

not receiving any medical treatment (N = 43). At baseline,

our sample displayed high levels of mental distress across

all measures: infertility-specific distress (M = 24.97;

SD = 4.5), depression (M = 17.03; SD = 10.7), state

anxiety (M = 43.34; SD = 11.76), and trait anxiety

(M = 43.32; SD = 9.66). In Switzerland, infertile patients

must privately finance assisted reproductive treatments,

whereas in Germany 50% of the costs of ART are covered

by health insurance.

Adherence, questionnaires, and sessions completed

On average, each of the 52 intervention group participants

who filled out the post-treatment measures completed

approximately 79% of the Online Coaching program. Of

these, half completed the entire self-help guide (13 ses-

sions), 15 (28.8%) completed 50% or more, 10 (19.2%)

completed less than 50%, and 1 participant (1.9%) only

completed the first session. As for the control group, the 41

participants who filled out the post-treatment measures

completed, on average, approximately 72% of the program.

In the control group, 18 (44%) of the participants com-

pleted the entire self-help guide, 13 (31.7%) completed

50% or more, and 10 (24.4%) completed less than 50%.

The average number of sessions completed (out of 13

sessions in total) by the intervention group participants was

10.5 (SD = 4.3), while the participants in the control group

completed an average of 10.1 (SD = 4.6) sessions. About

46% of all participants completed every session. The

number of sessions completed did not correlate with pre-,

post- or follow-up treatment scores for any of the outcome

measures (all Spearman’s rho \0.1; all Ps [ 0.5).

Main outcomes

Table 2 shows the results for all outcome measures,

including change scores with 95% confidence intervals and

effect sizes. Although mean change scores were higher in

the intervention group in comparison to the control group

across all dimensions measured, repeated measures analy-

sis of variance revealed that none of the group-time inter-

actions were significant (IDS: F(1,116) = 2.75; P = 0.10,

CES-D: F(1,117) = 1.99; P = 0.16, STAI-S: F(1,117) =

0.01; P = 0.93, STAI-T: F(1/117) = 0.01; P = 0.92).

These non-significant results were confirmed in the mixed-

model repeated measures ANOVA. The corresponding

between-group effect sizes (Cohen’s d) were 0.16 for the

IDS, 0.34 for the CES-D, 0.38 for the STAI-S, and 0.34 for

the STAI-T. Within-group effect sizes for the intervention

group were 0.78 for the IDS, 0.49 for the CES-D, 0.46 for

the STAI-S, and 0.37 for the STAI-T. For the control

group, the within-group effect sizes were 0.41 for the IDS,

0.26 for the CES-D, 0.40 for the STAI-S, and 0.39 for the

STAI-T.

In order to check for potential confounding factors due

to medical treatments, medical status was analyzed as a

between-group factor. This analysis revealed that medical

Table 2 Psychological outcome measures at pre-, post-, and 5-month follow-up assessment, including change scores (with 95% confidence

interval) and effect sizes (n = 119)

Scale n Pre-treatment

score mean

(SD)

Post-treatment

score mean

(SD)

Pre-post

difference

mean (95% CI)

n Follow-up

score mean

(SD)

Pre-treatment

to follow-up

difference mean

(95% CI)

Effect size pre-post

(Cohen’s d)

Within

group

Between

group

CES-D (range 0–60)

Treatment 57 16.7 (11.7) 11.8 (8.1) 4.9 (2.3–7.5) 46 2.9 (-0.9–6.6) 2.9 (-0.9–6.6) 0.488

Control 62 17.4 (9.7) 14.8 (9.6) 2.6 (0.5–4.7) 41 5.4 (1.8–9.0) 5.4 (1.8–9.0) 0.264 0.337

STAI-S (range 20–80)

Treatment 57 41.4 (11) 36.7 (9.3) 4.7 (2.0–7.2) 48 38.4 (10.2) 2.2 (-0.7–5.4) 0.461

Control 62 45.1 (12.2) 40.7 (11.4) 4.4 (1.3–7.6) 41 37.5 (9.9) 7.9 (3.8–11.9) 0.404

STAI-T (range 20–80)

Treatment 57 41.7 (9.8) 37.8 (9.5) 3.9 (1.7–6.1) 48 37.8 (8.2) 2.3 (-1.9–6.4) 0.373 0.383

Control 62 44.8 (9.4) 41.1 (9.9) 3.7 (1.9–5.6) 41 37.3 (7.8) 8.4 (5.9–10.8) 0.388 0.338

IDS (range 0–44)

Treatment 57 25.2 (3.9) 21.6 (5.3) 3.6 (2.5–4.9) 46 19.0 (7.1) 6.0 (3.9–8.1) 0.775

Control 62 24.7 (4.9) 22.5 (5.7) 2.2 (0.7–3.6) 41 18.9 (5.7) 6.1 (4.1–8.0) 0.412 0.163

CES-D center for epidemiologic studies depression scale, STAI-S state anxiety inventory, STAI-T trait anxiety inventory, IDS infertility distress

scale
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treatments did not affect patients’ outcome (e.g., no sig-

nificant main effect of interaction with medical treatment

was found). Participating as a couple, rather than individ-

ually, was also considered as a potential confounding

factor. However, no significant main effect of interaction

was found for participants who took part in Online

Coaching as a couple. In addition, no significant gender

differences were found regarding the efficacy of Online

Coaching for mental health.

Exploratory analyses of distressed participants

An exploratory analysis was conducted with participants

who exceeded the cut-off scores for the IBS and the CES-D

at baseline, reflecting clinically relevant levels of infertil-

ity-related distress and depression. The rationale of this

subgroup analysis was that only participants with clinically

relevant pre-treatment levels of distress or depression could

benefit from an intervention targeting psychological prob-

lems. Twenty-one participants in the intervention group

and 28 participants in the control group exceeded both a

score of 20 on the IBS and a score of 15 on the CES-D

(Hautzinger 1988; Pook and Krause 2002). Repeated

measures analysis (see Table 3) resulted in a highly sig-

nificant interaction between intervention and control group

of highly distressed patients with respect to the CES-D

(F(1,47) = 8.82, P \ 0.01); however, no significant inter-

actions were found in connection with the other measures

(IBS: F(1,47) = 1.41; P = 0.24, STAI-S: F(1,47) = 0.42;

P = 0.52, STAI-T: F(1,47) = 0.02, P = 0.9).

The corresponding between-group effect sizes were 0.67

for the CES-D, 0.20 for the IBS, 0.82 for the STAI-S, and

0.37 for the STAI-T. In this subgroup, within-group effect

sizes of 1.55 (CES-D), 0.98 (IBS), 0.83 (STAI-S), and 0.55

(STAI-T) were found in the intervention group.

The results at follow-up

We examined the maintenance of treatment effects among

members of the intervention group at the 5-month follow-up.

Analysis of the intervention group’s 5-month follow-up data

revealed that the participants maintained the effects of their

treatment for the entire period. While the improvements

among participants were significant between pre- and post-

assessment (see Table 2: CES-D: t(52) = 2.8, P = 0.007;

STAI-S: t(52) = 3.1, P \ 0.01; STAI-T: t(52) = 3.4,

P \ 0.01; IDS: t(51) = 5.7, P \ 0.01), no significant dif-

ferences were found between post-assessment and follow-up

(CES-D: t(45) = -1.2, P = 0.24; STAI-S: t(47) = -1.6,

P = 0.12; STAI-T: t(47) = -0.99, P = 0.33; IDS:

t(45) = 1.3, P = 0.21).

Effects of treatment on pregnancy rates

The post-treatment assessment (2 months after baseline)

revealed no significant effect for Online Coaching on

pregnancy rate when comparing the intervention to the

control group (intention to treat: RR 0.79, 95% CI: 0.19,

3.30). At this point, three women (7%) had become preg-

nant in the treatment group while six women (9.4%) had

Table 3 Intention to treat analysis of patients with 21 or more on infertility distress scale (IDS) and 16 or more on Center for Epidemiologic

Studies depression scale (CES-D) (n = 49)

Scale n Pre-treatment

score mean

(SD)

Post-treatment

score mean

(SD)

Pre-post

difference

mean (95% CI)

n Follow-up

score mean

(SD)

Pre-treatment

to follow-up

difference mean

(95% CI)

Effect size pre-post

(Cohen’s d)

Within

group

Between

group

CES-D (range 0–60)

Treatment 21 27.8 (7.9) 14.8 (8.8) 13.0 (8.8–17.3) 18 17.1 (9.1) 10.0 (4.0–16.6) 1.548

Control 28 25.8 (6.9) 20.8 (9.1) 5.0 (1.3–8.7) 20 15.4 (10.1) 10.1 (3.5–16.7) 0.617 0.674

STAI-S (range 20–80)

Treatment 21 48.0 (11.4) 39.0 (10.1) 9.0 (4.3–13.7) 18 41.6 (11.3) 6.1 (1.4–11.6) 0.833

Control 28 54.4 (10.8) 47.7 (10.9) 6.7 (1.4–12.0) 20 41.6 (10.2) 13.4 (6.7–20.1) 0.615

STAI-T (range 20–80)

Treatment 21 47.8 (7.5) 43.3 (8.9) 4.5 (-0.08–9.0) 18 41.1 (7.2) 6.6 (0.3–13.1) 0.549 0.821

Control 28 50.7 (8.7) 46.6 (8.9) 4.1 (1.2–7.1) 20 38.5 (8.9) 13.3 (8.3–18.3) 0.466 0.371

IDS (range 0–44)

Treatment 21 27.7 (2.6) 23.2 (5.1) 4.0 (2.6–6.4) 17 19.5 (8.1) 7.9 (3.5–12.3) 0.977

Control 28 27.1 (2.6) 24.3 (5.7) 2.8 (0.8–4.9) 20 18.8 (7.7) 8.2 (4.5–11.9) 0.632 0.20

CES-D center for epidemiologic studies depression scale, STAI-S state anxiety inventory, STAI-T trait anxiety inventory, IDS infertility distress

scale
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become pregnant in the control group. No additional

comparison between the groups was possible at the

5-month follow-up since the control group had begun

receiving the treatment following their waiting period, and

no separate follow-up assessment was performed for the

control group. A total of 15 women (31%) from the

intervention group became pregnant between the post-

treatment assessment and the follow-up assessment,

whereas three women (6.8%) from the control group

became pregnant during this period (Note: the control

group began receiving the intervention between the post-

and follow-up assessments). By way of comparison, in

Europe the success rate of ART for treating infertility

ranges between 27 and 30% (Nyboe Andersen et al. 2008).

Acceptance of the treatment

The participant feedback questionnaire gives information

about the participant satisfaction and their assessment of

the usefulness of the Child Wish Online Coaching pro-

gram. Average levels of participant satisfaction were high.

The mean of the total evaluation of the program was 4.0

(SD = 0.75) out of a maximum of five, indicating a posi-

tive overall assessment of Online Coaching among partic-

ipants. Subgroup analysis according to gender revealed a

much more positive assessment of Online Coaching among

females when compared to males. Male participants were

significantly less satisfied with the Online Coaching pro-

gram (t(94) = 3.300, P \ 0.01). However, these results are

based on only 13 male participants.

Discussion

This study investigated the efficacy and patient acceptance

of the first German-language Internet-based treatment for

infertile patients. The results of our randomized controlled

trial revealed no significant effects in the intervention

group compared to the control group for any mental health

outcome measures. One of the main reasons for failing to

find significant between-group differences at post-assess-

ment may be the lack of statistical power to detect small to

medium effect sizes. Further, within-group improvements

observed across all measures in the waiting-list control

group attenuated between-group differences, which also

helps to explain the lack of significant between-group

differences. While the presence of such effects in the

control group highlights the importance of controlling

treatment condition for time and assessment effects—for

example, by controlling for the regression-to-the-mean—

some of the improvements found in the control group may

be related to its members experiencing positive effects due

to their anticipation of treatment. Another explanation for

the improvements in the control group may be that the

control group members used other online information and

support during the waiting phase.

Nevertheless, the effect sizes found in our trial are

similar to the effect sizes that were found for the first web-

based support program for infertile women (d = 0.24–

0.47; Cousineau et al. 2008). Further, when compared to

the efficacy associated with face-to-face psychological

interventions for infertile patients, the effect sizes found for

Online Coaching are comparable or even higher.

The sample included patients with high and low levels

of distress and depression. When we limited our analysis to

participants suffering from clinically relevant levels of

distress and depression at pre-treatment, medium to large

between-group effects for depression (CES-D: d = 0.67)

and state anxiety (STAI-S: d = 0.82) were found. In

addition, medium to large within-group effect sizes were

found for all psychological measures (CES-D: d = 1.55;

IBS: d = 0.98; STAI-S: d = 0.83; STAI-T: d = 0.55),

while this difference was significant only for depression

(CES-D). These findings are provocative, but were severely

underpowered and need replication. At the same time,

participants both high and low in distress were satisfied

with the treatment and found it useful. Most participants

(80%) assessed their experience with Online Coaching as

positive, suggesting that web-based formats are worth

exploring.

The results of the present study showed no effect for

Online Coaching on the pregnancy rates of infertile wo-

men. In general, studies are still inconclusive on the

efficacy of psychological interventions with respect to

pregnancy rates. Increased pregnancy rates have been

reported in two meta-analyses (De Liz and Strauss 2005;

Haemmerli et al. 2009), while another review (Boivin

2003) found no such effect on infertile women’s chances

of becoming pregnant. One simple explanation for our

results is that the time between the pre- and post-assess-

ments (8 weeks) may have been too short to reasonably

expect any effect on the pregnancy variable. Other studies

reporting of increased pregnancy rates following psycho-

logical interventions have assessed pregnancy rates after a

year or longer (Domar et al. 2000; McQueeney et al.

1997). The present study is also clearly limited by the fact

that the control group received the treatment following a

waiting period, eliminating the possibility of comparing

pregnancy rates at follow-up. All in all, further research is

warranted that examines the possible effects of Internet-

based psychological interventions on the pregnancy rates

of infertile women when assessed approximately 1 year

after baseline.

In our sample, infertile patients receiving medical

treatment displayed significantly higher levels of infertil-
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ity-specific distress at baseline in comparison to infertile

patients not receiving medical treatment. Thus, the sam-

ple’s heterogeneity with respect to medical treatment may

have lowered the effects found for Online Coaching in

regards to mental health. Analysis for gender differences

revealed no significant differences between infertile

women and men in terms of the efficacy of the intervention

for mental health. It is still unclear whether women and

men benefit equally from psychological interventions

(Boivin 2003; Haemmerli et al. 2009). In our study, the

men were more critical and less satisfied with Online

Coaching when compared with the women. This can pos-

sibly be explained by two factors: first, in several infertility

studies, higher levels of mental distress were found in

women when compared to men (Covington and Burns

2006; Wischmann 2005; Wright et al. 1991). Similarly, in

our sample, only 3 of 21 men reported high levels of

mental distress. Thus, men’s good relative level of mental

health may lead them to subjectively benefit less from

Online Coaching in comparison to women. The second

important factor is that women are typically more willing

to look for and participate in psychological interventions

(Boivin 2003), a trend that was further confirmed in the

present study (women: N = 103; men: N = 21).

Limitations of the study and recommendations

for future research

There are several limitations suggested for our study. Our

sample was not representative of typical infertile patients

who seek traditional face-to-face support. The participants

in our sample reported shorter durations of infertility, re-

ported higher levels of distress, and were better educated

than the general population (Haemmerli et al. 2009; Ver-

haak et al. 2007). Furthermore, selection bias could be

present as the sample was composed of individuals who

had expressed interest in our Internet-based treatment.

Such factors limit our ability to generalize the results. In

addition, using a waiting-list control group was suboptimal,

as the psychological intervention’s possible placebo effect

was not controlled for. Using a placebo control group

would have allowed us to identify the psychological effects

specific to Child Wish Online Coaching. In future studies,

it would also be important to assess control group partici-

pants’ use of online information and support during the

waiting period. Another limitation is presented by the fact

that we did not differentiate between medical treatment

types (for example, ART vs. diagnostic phases). Such

differentiation is important since assisted reproductive

treatments have been shown to be the most stressful form

of treatment for infertility. Such patients often describe the

phase between embryo transfer and pregnancy test as a

particularly stressful period (Boivin and Takefman 1995;

Klonoff-Cohen et al. 2001). Unfortunately, in our study, it

was not possible to control for the various phases of

medical treatment. In addition, information on the cause of

participants’ infertility was not collected. The time

between pre- and follow-up-assessment—5 months—may

also have been too short to detect long-term effects on

mental health. The intervention and the control group

completed approximately 79 and 72% of the Online

Coaching program. The main reason cited by participants

for not completing the whole program was that its duration

(8 weeks) was too short. Therefore, it would be useful to

extend the duration of the Online Coaching to 10 weeks.

Further, the present study likely did not have enough sta-

tistical power to test moderators. Only 17% of the total

sample was composed of men. To date, there has been little

research into the gender-specific effects of infertility or

psychological interventions for infertile patients. In the

future, women and men should be analyzed separately as

there appear to be potential differences in their processing

of fertility-related psychological support. Due to the dearth

of male participants in our study, it was not possible to

examine what additional benefits might be presented by

both partners taking part in such Internet-based interven-

tions. A couples-based approach to infertility therapy can

address additional important aspects such as marital

adjustment and sexual satisfaction, using therapy to facil-

itate communication between marital partners (Eunpu

1995).

Conclusions

A clear strength of our study was the high rate of partici-

pation. The demand for this type of online support is

clearly evidenced by the registration of 165 participants in

3 months. Further, the study showed that infertile patients

experiencing lower levels of mental distress were never-

theless also interested in this type of psychological support

and were very satisfied with Online Coaching. Infertile

patients may find Internet-based interventions less stig-

matizing and more accessible than face-to-face interven-

tions. Additionally Internet-based treatments may be more

cost-effective than face-to-face inventions, and represent a

small fraction of the costs associated with typical medical

treatments. As a next step, the practicability and the

effectiveness of the Online Coaching in routine clinical

practice has to be verified. The results of our study confirm

the promise of using Internet-based support to meet the

treatment needs of infertile patients that needs more

development and testing and show that such a support is

appropriate for infertile patients independent of their levels

of mental distress.
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