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background: Chances of achieving parenthood are high for couples who undergo fertility treatment. However, many choose to dis-
continue before conceiving. A systematic review was conducted to investigate patients’ stated reasons for and predictors of discontinuation
at five fertility treatment stages.

methods: Six databases were systematically searched. Search-terms referred to fertility treatment and discontinuation. Studies reporting
on patients’ stated reasons for or predictors of treatment discontinuation were included. A list of all reasons for discontinuation presented in
each study was made, different categories of reasons were defined and the percentage of selections of each category was calculated. For each
predictor, it was noted how many studies investigated it and how many found a positive and/or negative association with discontinuation.
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results: The review included 22 studies that sampled 21 453 patients from eight countries. The most selected reasons for discontinu-
ation were: postponement of treatment (39.18%, postponement of treatment or unknown 19.17%), physical and psychological burden
(19.07%, psychological burden 14%, physical burden 6.32%), relational and personal problems (16.67%, personal reasons 9.27%, relational
problems 8.83%), treatment rejection (13.23%) and organizational (11.68%) and clinic (7.71%) problems. Some reasons were common
across stages (e.g. psychological burden). Others were stage-specific (e.g. treatment rejection during workup). None of the predictors
reported were consistently associated with discontinuation.

conclusions: Much longitudinal and theory led research is required to explain discontinuation. Meanwhile, treatment burden should
be addressed by better care organization and support for patients. Patients should be well informed, have the opportunity to discuss values
and worries about treatment and receive advice to decide about continuing treatment.
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Introduction
Infertility affects 9–15% of couples of childbearing age (Boivin et al.,
2007) and is defined by the failure to achieve a clinical pregnancy
after 12 months or more of regular unprotected sexual intercourse
(Zegers-Hochschild et al., 2009). About 56% of these couples will
seek medical assistance to conceive (Boivin et al., 2007). Although
the chances of achieving parenthood can be as high as 72% for
couples undergoing treatment (Pinborg et al., 2009; Brandes et al.,
2010), many choose to discontinue treatment before achieving a live
birth. Discontinuation of fertility treatment refers to the decision to
opt out of (further) treatment, despite a favourable prognosis and
ability to cover the costs of treatment (Boivin et al., 2012). Research
focusing on discontinuation started as early as 1980 (Meijer and
Hamerlynck, 1980) and was motivated by the need to understand
its impact on treatment efficacy (e.g. Land et al., 1997) and why
some couples discontinue treatment (e.g. Callan et al., 1988). It is
known that discontinuation can occur at any treatment stage, from as
early as diagnostic workup (Eisenberg et al., 2010) to any stage during
assisted reproductive technologies (ART; Olivious et al., 2004) and that
treatment success rates are negatively affected by it (Land et al., 1997;
Witsenburg et al., 2005). Why couples discontinue treatment is not en-
tirely clear. It is known that they discontinue due to different reasons and
that these vary according to treatment stage (Brandes et al., 2009). The
aim of the present systematic review was to examine reasons and predic-
tors of discontinuation from fertility treatment.

Past research has mainly identified causes for discontinuation by
asking patients to state their reasons for discontinuing (hereafter
‘stated reasons’). The typical approach is to ask couples to choose
from a structured list of reasons for stopping treatment, which
applies to them (e.g. Akyuz and Sever, 2009; Van den Broeck et al.,
2009). Reasons can be requested at different time points after treat-
ment and lists can contain any number of reasons, but participants
are typically women reporting on the couple’s joint decision-making.
This structured method is useful because it gives the patients’ perspec-
tive on discontinuation. However, the reasons offered to patients are
often general or vague (e.g. emotional distress, psychological burden,
Verhagen et al., 2008; Brandes et al., 2009) or do not cover all possible
causes. Further, the retrospective nature of this method makes it dif-
ficult to distinguish cause from effect, that is, whether the reason was
the reason at the time of discontinuation, which could have been many
years before, or whether it emerged as a consequence of the discon-
tinuation itself. The inability to identify which factors cause

discontinuation and how, makes it difficult to use the discontinuation
data to profile patients at risk of discontinuation or to identify
targets for interventions. Some researchers have tried to reach
greater precision in the identification of causes by investigating the re-
lationship between pretreatment variables (e.g. age at start of treat-
ment, pretreatment depression) and the occurrence of
discontinuation, aiming to identify its predictors. Most prediction
studies focus on treatment variables (mostly prognosis indicators,
e.g. Pearson et al., 2009) and do not differentiate between different
stages in the treatment trajectory (e.g. diagnostic workup, ovulation
induction; Brandes et al., 2009). Therefore information from predic-
tion studies has yet to be translated into changes in clinical practice.

A more recent integrated approach to fertility healthcare (Boivin
et al., 2012) suggests that treatment (e.g. type and effect, Verberg
et al., 2008; Verhagen et al., 2008), clinic (e.g. quality of care, Van
den Broeck et al., 2009) and patient factors (e.g. psychological distress,
Smeenk et al., 2004) have reciprocal influences on each other and all
potentially contribute to discontinuation by adding to the burden of
fertility treatment. The identification of these factors is crucial to pin-
point the onerous aspects of treatment that should be minimized or
even eliminated and to ensure that patient decision-making about con-
tinuing or stopping recommended treatment is made free of con-
straints and solely based on individual values and preferences
(WHO, 2003). Because treatment success rates are influenced by
patients’ compliance (Land et al., 1997; Witsenburg et al., 2005), inter-
ventions targeting such burdensome aspects of treatment could even-
tually also result in more couples becoming parents.

The aim of the present systematic review was to describe patients’
stated reasons for discontinuation from fertility treatment and to iden-
tify treatment, clinic and patient predictors of discontinuation.

Methods

Systematic search
A systematic literature search was conducted in six databases (Medline,
Medline In Progress, EMBASE, BNI, PsycINFO and The Cochrane Library)
from 1978 until December 2011 (inclusively). A search strategy was
created using terminology from the International Committee for Monitoring
Assisted Reproductive Technology (ICMART) and the World Health Or-
ganization (WHO) revised glossary of ART (Zegers-Hochschild et al.,
2009) that was based on search terms for fertility treatment (e.g. fertility
treatment, artificial insemination, assisted reproductive technology, in vitro
fertilization or variations) AND discontinuation (variations of dropout or
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compliance or discontinuation or end or stop or termination or withdrawal
or abandon or quit or stay or persist or persevere or attrition). With small
adaptations, this strategy was used in all databases). MeSH terms were
used in PubMed (See Table 1 of Supplementary material). No restriction
was made on the type ( journal, conference paper or dissertation) or lan-
guage of publication. A comprehensive examination of the reference sec-
tions of all identified articles was carried to identify other relevant
manuscripts. All citations were transferred to EndNote (Thomson
Reuters, San Francisco, CA, USA).

Study selection
Longitudinal and/or cross-sectional studies were included if they reported
on the number of patients who discontinued fertility treatment and on
patients’ stated reasons for discontinuation or predictors of discontinu-
ation (assessed prior to the occurrence of discontinuation behaviour).
By ‘stated reasons’, we mean the reasons endorsed by the patient on
structured or unstructured surveys or interviews. By ‘predictors’, we
mean factors that were measured at the start or during treatment and
that were then used to predict discontinuation (whether significant or
not). Reasons for discontinuation could be assessed on cross-sectional
or longitudinal studies, however, to investigate predictors, only longitudinal
studies were considered. Discontinuation from fertility treatment can
occur at any time between the patient’s first visit to the clinic and the
last recorded cycle of an ART regimen. Accordingly, five stages of fertility
workup and treatment were defined that correspond to critical decision
points when patients decide about undergoing treatment. These were
whether to: (i) initiate treatment (INITIATE), (ii) undertake first-order
treatments like insemination or ovulation induction (FIRST), (iii) undergo
treatment with assisted reproductive techniques (ART-START), (iv) con-
tinue after a failed ART cycle (ART-FAILED) or (v) discontinue before
completion of the typical ART regimen (ART-TYPICAL). Studies differed
in the number of ART cycles followed up. To control for this variability,
we based our analysis for ART-TYPICAL on the first three ART cycles
because this is the typical ART regimen for optimal chances of success
and the usual number of cycles covered by subsidized health care provision
(where it exists, e.g. National Institute for Clinical Excellence (NICE),
2004). Exceptions were allowed when there were compelling reasons to
consider more than three cycles (e.g. nine subsidized cycles of modified
natural IVF, Pelinck et al., 2007).

Studies were included if the reported discontinuation data could be
assigned to at least one of the described treatment stages. For the analysis
of patients’ stated reasons for discontinuation, studies were included if the
data reported could be individually assigned to at least one of the defined
treatment stages. However, for the analysis of predictors of discontinu-
ation most studies did not meet this condition. Therefore, studies
where the reported data covered all ART treatment stages but could
not be individually assigned to only one of these stages were also included
(i.e. ART-START or ART-FAILED or ART-TYPICAL, e.g. Pelinck et al.,
2007; Pearson et al., 2009; Verhagen et al., 2008).

The first author (S.G.) screened titles, abstracts and if necessary full text
reports of all studies identified by the search strategy and excluded studies
were classified according to reason for exclusion (see Fig. 1). A research
specialist (Debbie Moss (D.M.)) crosschecked this process independently.

Duplicate or secondary publications on the same sample were excluded
to avoid multiple publication bias. In these cases, priority was given to the
publication that focused on discontinuation from treatment.

Data extraction
S.G. and a research specialist (D.M.) extracted data using a standardized
protocol. Whenever there were missing or inconsistent data in a

manuscript, these were requested from the authors. Disagreement was
resolved by discussion and agreement was reached in all cases.

To characterize the set of studies, we extracted data (where available)
regarding the country, sample size, design (longitudinal or cross-sectional),
population (general population that undergoes fertility treatment or
selected group of patients) and fertility treatment (e.g. intrauterine insem-
ination with or without donor insemination, in vitro fertilization) and about
whether treatment was subsidized/reimbursed. In addition, it was noted
whether studies made explicit reference to theoretical frameworks under-
lying the implemented research, defined as a set of inter-related proposi-
tions (theoretical constructs) that constitute a framework for describing,
explaining and predicting the behaviour (i.e. discontinuation) under analysis
(Durand et al., 2008). Data concerning discontinuation was number of
patients who discontinued and continued treatment.

All but one study (Goldfarb et al., 1997) investigated reasons for discon-
tinuation by asking patients to select one or more reasons from a struc-
tured list of possible reasons (multiple selections were permitted in
some studies). For each study, the data extracted comprised all reasons
on the structured list and the number of times each reason was selected.
Goldfarb et al. (1997) asked patients whether they agreed, were uncertain
or disagreed that each of the reasons on the structured list had been a
cause for discontinuation. For the purpose of the systematic review,
answers of ‘agree’ or ‘uncertain’ to each of the reasons in the structured
list of this particular study were counted as selections of that reason while
answers of ‘disagree’ were not. Finally, it was noted whether studies
allowed patients to select only one or multiple reasons.

Data on all predictors of discontinuation investigated in each study were
extracted. Data were also extracted on the statistical significance, direction

Figure 1 Decision flowchart for identified studies.
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and strength of associations between these predictors and discontinuation
behaviour (when statistical tests were reported). The necessary sample
sizes to detect medium effect sizes (power ¼ 0.80, alpha ¼ 0.05) in
t-test, product-moment correlation and univariate analysis of variance
are 65, 67 and 90, respectively. To detect small effect sizes, necessary
sample sizes are 600, 620 and 790, respectively (G*Power, Faul et al.,
2007). Based on these numbers and on the number of patients who dis-
continued and continued treatment in each study, the number of studies
which had enough power to detect small and medium effect size was esti-
mated. Finally, it was noted whether studies excluded patients who were
recommended to end treatment (i.e. doctor censoring) from the analysis
of predictors. In those studies that excluded doctor censored patients
from the discontinuers group, decision-making can be solely attributed
to the patients, however, in those studies that did not exclude doctor cen-
sored patients such an inference cannot be made (as some decisions were
made by the physicians due to poor treatment prognosis).

Quality assessment
S.G., J.B., L.P. and C.M.V. assessed study quality according to Newcastle-
Ottawa Quality (NOQ) assessment scale (Wells et al., 2010) adapted for
the present study. The NOQ is used to appraise quality in terms of popu-
lation representativeness (1 point), measurement of outcome (i.e. discon-
tinuation, 3 points), within population comparability (2 points) and
adequacy of follow-up (i.e. completion rates, 1 point, only applicable in
longitudinal studies). (See Supplementary data, Table 3 for a detailed de-
scription of critical appraisal criteria.) Cross-sectional studies were
assessed based on the first three criteria described and quality ratings
were grouped into low (0–2), average (3–4) and high (5–6) quality
studies. Longitudinal studies were assessed based on the four criteria
described and quality ratings were grouped into low (0–2), average
(3–5) and high (6–7) quality studies. The level of agreement between
coders (S.G., J.B., L.P., C.M.V.) was calculated using the Cohen’s Kappa
statistic (Cohen, 1960) and disagreement was resolved with discussion.

Data synthesis
A list of all reasons presented in each study’s structured list of reasons for
discontinuation was made. Based on this list, different categories for
reasons were defined and the level of agreement between coders (S.G.,
J.B., C.M.V.) was again calculated using the Cohen’s Kappa statistic. Dis-
agreement was resolved with discussion.

The chance of a specific reason to be selected was dependent on the
set of choices made available to patients (i.e. number of options on the
structured list) and on whether multiple selections were allowed.
Because these factors varied across studies (see Supplementary data,
Table 5 for detailed information), direct comparisons of the number of
selections between studies were not possible. Therefore, we report
how many times patients chose to select a given category whenever it
was presented as a selection option. That is, for each of the defined cat-
egories, we noted the number of studies in the systematic review that
investigated that category (k), the total number of selections of that cat-
egory in those studies (s) and the total number of selections of all categor-
ies represented in those same studies (S) (Supplementary data, Table 7).
We then calculated percentage of selections for each reason category
(P ¼ s/S) and 95% confidence intervals (CIs) (Newcombe, 1998). This
was done in relation to each treatment stage and in relation to the total
of all included studies (overall). In this scoring, 0 indicated that the
reason category was never selected when it was made available and 100
indicated that the reason category was always selected.

For each treatment, clinic and patient predictor of discontinuation
reported in the systematic review, we noted how many studies

investigated it and, from these, how many found a statistically significant
positive and/or negative association with discontinuation from treatment.

Results

Description of studies
The database and manual search yielded 1128 non-duplicated records
that contained the relevant treatment and discontinuation terms.
Figure 1 presents the study decision-flow chart whereby 22 studies
were included in the systematic review. Of these, 1102 studies
(97.7%) did not meet inclusion criteria and were excluded (see
Figure 1 for information on reasons for exclusion and Table 2 of sup-
plemental material for reason for exclusion per individual manuscript).
S.G. and D.M. agreed on inclusion for all studies and agreed on
reasons for exclusion for 91% of studies. We contacted the authors
of the eleven papers with missing or inconsistent data and seven
more authors of papers included to obtain other additional data
(e.g. treatment coverage/reimbursement) from the manuscripts.
Four authors replied stating that the requested data was not available.

The included studies sampled 21 453 patients in eight countries.
The sample and design characteristics of the 22 included studies are
shown in Table I. The majority of studies were longitudinal (n ¼ 19,
86%) and about half focused on the general population that undergoes
fertility treatment (n ¼ 12, 55%) and on standard treatments (n ¼ 11,
50%, versus specific ART treatments such as modified natural IVF or
transport IVF/ICSI). Ten (45%) studies stated that treatment was sub-
sidized or reimbursed while three (14%) specifically stated that it was
not and one (5%) reported high variations in funding (36% not
reported). None of the studies made explicit reference to theoretical
frameworks underlying their work.

Data concerning patients’ stated reasons for discontinuation could
be extracted in seven (32%) of the studies included, data concerning
predictors of discontinuation could be extracted in eight (36%) of
the studies and data concerning both could be extracted in seven
(32%) of the studies.

Quality assessment
NOQ ratings indicated 1 low-quality study (4.5%), eleven average
studies (50%) and 10 high-quality studies (45.4%), with substantial
inter-rater agreement (Cohen’s k ranging from 0.70 to 0.86). See Sup-
plementary data, Table 3 for details on quality assessment.

Patients’ stated reasons for discontinuation
A total of 14 studies investigated reasons for discontinuation of fertility
treatment.

The list of all reasons presented to participants in each study’s
structured list of reasons for discontinuation contained 117 different
reasons descriptors. These descriptors were matched to one of 24
defined categories. Table II presents the 24 defined categories of
reasons and the reasons descriptors included in each category. Inter-
coder agreement ranged between 0.82 and 0.88 (see Supplementary
data, Table 5 for details on classification numbers of selections of
reasons, and Tables 6 and 7 for details on the number of selections
per treatment stage and overall).

From the defined categories, three captured reasons for discon-
tinuation that could be attributed to the treatment (e.g. physical
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Table I Sample and design characteristics of the 22 included studies.

Study and
country

Sample sizea Design Selected population Fertility
treatment

Subsidized/
reimbursed
treatment

Discontinuation outcomes reported by treatment stage

Reasons Predictors

INITIATE FIRST ART-
START

ART-
FAILED

ART-
TYPICAL

INITIATE FIRST ART-
START

ART-
FAILED

ART-
TYPICAL

Brandes et al.
(2009), The
Netherlands

1391 couples,
DISC: 144 Initiate,
75 First, 57 ART
Typical

Longitudinal No OI, IUI and
IVF/ICSI

Yes 3 3 3

Danesh-Meyer
et al. (1993), New
Zeeland

261 couples,
DISC: 80, CONT:
47

Longitudinal No DI NR 3 3

De Vries et al.
(1999), Belgium

1169 women,
DISC: 204 ART
c1, 106 ART c2,
CONT: 552 ART
c1, 220 ART c2

Longitudinal No IVF/ICSI NR 3

Domar et al.
(2010), USA

DISC: 41 women Cross
sectional

Excluded patients over 40
and using testicular biopsy

IVF/ICSI Yes 3

Eisenberg et al.
(2010), USA

434 couples,
DISC: 55, CONT:
379

Longitudinal No NA NR 3 3

Goldfarb et al.
(1997), USA

DISC 28 couples Cross
sectional

No IVF/ICSI No 3

Guerif et al.
(2002), Italy

588 couples,
DISC: 123,
CONT: 124

Longitudinal Severe male infertility DI Yes 3

Guerif et al.
(2003), Italy

222 couples,
DISC: 56, CONT:
21

Longitudinal Women who had already
conceived with previous
AID with donor sperm

DI Yes 3 3

Malcom and
Cumming (2004),
Canada

550 couples,
DISC: 329

Longitudinal No NR No 3

Meijer and
Hamerlynck,
(1980), The
Netherlands

159 couples,
DISC: 48

Longitudinal Fertile women, couple
perceived as competent for
parenthood

DI NR 3

Meynol et al.
(1997), France

DISC 46 women Cross
sectional

No IVF NR 3

Pearson et al.
(2009), USA

2245 women,
DISC: 373 c1, 314
c2, CONT: 1186
ART c1, 579 ART
c2

Longitudinal Excluded patients using
donor gametes

IVF/ICSI NR 3

Pelinck et al.
(2007), CONT:
1186 ART c1, 579
ART c2

263 couples,
DISC: 121,
CONT: 21

Longitudinal Female age under 36,
excluded patients requiring
ICSI

Modified
natural IVFb

Yes 3 3

Roest et al.
(1998), The
Netherlands

1211 women,
DISC: 263 ART
c1, 193 ART c2,
CONT: 624 ART
c1, 280 ART c2

Longitudinal No Transport IVF/
ICSIc

Yes 3
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Rufat et al. (1994),
France

8362 couples,
DISC: 2894 c1,
1335 c2, CONT:
3940 ART c1,
1938 ART c2

Longitudinal No IVF NR 3

Schover et al.
(1992) (and 1994)
USA

52 couples, DISC:
13, CONT: 19

Longitudinal No DI No 3

Sharma et al.
(2002), UK

2056 women,
DISC: 888 ART
c1, CONT: 496
ART c1

Longitudinal Excluded patients requiring
ICSI

IVF excluding
ICSI

Wide variations 3

Smeenk et al.
(2004), The
Netherlands

380 women,
DISC: 51 ART c1,
40 ART c2,
CONT: 237 ART
c1, 135 ART c2

Longitudinal No IVF/ICSI Yes 3 3 3

Steures et al.
(2007), The
Netherlands

349 couples,
DISC: 97, CONT:
252

Longitudinal No IUI Yes 3

Van Dongen et al.
(2010), The
Netherlands

674 women,
DISC: 86

Longitudinal Excluded patients using
donor gametes or starting
IVF for preimplantation
genetic diagnosis and
surgical sperm aspiration

NA NR 3

Verberg et al.
(2008), The
Netherlands

384 couples,
DISC: 65, CONT:
NR

Longitudinal Excluded patients with
previous IVF treatment or a
healthy born child after a
previous IVF treatment

Mild and
conventional
IVF/ICSI

Yes 3 3

Verhagen et al.
(2008), The
Netherlands

588 couples,
DISC: 108,
CONT: 480

Longitudinal Excluded patients starting IVF
for preimplantation genetic
diagnosis, surgical sperm
aspiration or using donor
gametes

IVF/ICSI Yes 3 3

INITIATE ¼ during diagnosis, before initiation of treatment; FIRST ¼ during first-order treatments like insemination or ovulation induction; ART-START ¼ on the waiting list to start assisted reproductive techniques; ART-FAILED ¼ after the
first failed ART cycle; ART-TYPICAL ¼ before completion of the typical ART regimen.
c1, after first ART cycle; c2, after second ART cycle; NA, not applicable; NR, not reported; OI, ovulation induction; IVF, In vitro fertilization; ICSI, Intracytoplasmatic sperm injection; DI, intrauterine insemination with donor sperm; IUI,
intrauterine insemination.
aFor studies focusing on patients’ stated reasons for discontinuation sample size and the number of patients who discontinued treatment (DISC) is presented, for studies focusing on predictors of discontinuation the number of patients who
continued treatment (CONT) is also presented.
bFollicle that spontaneously develops to dominance is used for IVF.
cAssessment, drug therapy, monitoring and egg retrieval takes place at the transport centre but the embryology and embryo replacement takes place at the clinic.
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burden of treatment, psychological burden of treatment), two
reasons could be attributed to the clinic (i.e. clinic-related reasons,
organizational problems) and 12 could be attributed to the patient
(e.g. relational problems, rejection of treatment). Four categories
captured reasons related to external constraints to decision-making
(e.g. doctor censoring, financial issues) and three captured non-
interpretable information (i.e. other/unknown/not reported, non-

classifiable, went to other clinics). The ‘went to other clinics’ was
grouped with non-interpretable because it was unclear whether
the change in clinics was due to dissatisfaction with clinic, move of
residence, personal preference or other reasons. In addition, three
of the above categories captured reason descriptors that referred
to more than one cause for discontinuation at the same time (i.e.
physical and psychological burden of treatment, marital or personal

.............................................................................................................................................................................................

Table II Categories and descriptors from each of the 14 studies citing reasons.

Category Study descriptors

A. Psychological burden of treatment Can not stand it; emotional distress; emotional stress; psychological; psychological burden; psychological reasons; too
anxious or depressed to continue; too much stress

B. Physical burden of treatment Could not stand all the injections; could not stand side effects of medication; physical burden; physical discomfort;
poor tolerance to physical side of treatment; retrieval too painful; side effects from treatment; treatment too
aggressive for partner

C. Physical and Psychological burden of
treatment

Both psychological and physical burden stress; physical or psychological burden of treatment; psychological stress or
physical burden

D. Clinic related issues Clinic reason; insufficient or poorly formulated explanations about healthcare or fertility problem; poor management
of psychological aspects

E. Organizational problems Language problems; therapeutic programme difficult to integrate with work

F. Relational problems Divorce; infertility taking too much of a toll on our relationship; marital problems subsequent to start of treatment;
relational problems; relational problems/divorce; relationship; separated; separated/divorced; separation of couple

G. Marital or personal problems Marital or personal problems

H. Rejection of treatment Ethical objections to ICSI treatment after failed IVF treatment; fear of abnormal child; fear of complications; getting
nervous about possible long-term effects of treatment; not interested in treatment; reject treatment in general;
rejected IVF treatment

I. No faith in treatment success Already given IVF my best chance; just gave up; no faith in treatment; not meant to be

J. Poor prognosis Age (women); medical futility; poor prognosis; problem with semen quality; problem with the menstrual cycle; too
old

K. Logistic/practical reasons Distance to clinic; it was too difficult to get to IVF centre so often; move; moved; moved away; moved out of state;
moved to another district; partner away at present; problem with sperm donor

L. Personal reasons Identifiable social reasons; personal; personal; personal life circumstances (i.e. moving, death in family, return to
school)

M. Adoption Adopted; adoption; decided to pursue adoption or third-party conception; planned to adopt

N. Other parenting options Pursuing alternative therapy; trying on own

O. Abandonment of childwish Abandoned child wish; change in priorities; do not want children anymore; partner abandoned child wish

P. Postponement of treatment Decision to postpone further treatment; needing to take a break from treatment

Q. Postponement of treatment or
unknown

Postponement or unknown

R. Doctor censoring Active censuring; active censuring (failure to correct overweight status); active censuring (failure to correct
underweight status); active censuring (medical reasons); active censuring (medical); active censuring (poor embryo
quality); active censuring (poor response, poor fertilization, poor response with poor fertilization, overweight with
BMI . 30 kg/m2, hypertension or improved semen quality not requiring ICSI any more); active censuring (poor
response/signs of ovarian aging); advised by their physician to stop; no potential treatment; physician reason; poor
prognosis (doctor’s refusal)

S. Financial issues Financial; financial concern; financial concerns; financial problems; lost insurance coverage; other (subjects listed cost
of medication and donor sperm)

T. Health problems Additional health problems; health problems (one of the partners); illness or operation needed; partner deceased

U. Other medical treatment ART (going to IVF); ART (IVF performed); other medical treatment; other treatment; went to different IVF program

V. Went to other clinics Changed IVF centres; changed medical teams to other clinic (in other city or private care); continuation of treatment
elsewhere; referred to other provider; treatment elsewhere

W. Other/unknown/not reported Gave no reason; loss to follow-up; lost to follow-up; no specific reason; other reasons; patients not contacted;
unknown; unknown reasons

X. Non-classifiable Decided to stop treatment; medical reasons; need for using sperm donor
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problems, postponement of treatment or unknown). For instance,
physical and psychological burden of treatment grouped the following
reason descriptors: ‘psychological stress or physical burden’, ‘physical
or psychological burden of treatment’ and ‘both psychological and
physical burden’.

Table III shows the percentage of selections (and 95% CIs) of all
the categories of reasons overall and according to each treatment
stage. Figure 2 summarizes the percentage of the three most
selected reason categories overall and according to each treatment
stage. Two studies focused on the period before initiation of fertility
treatment (Brandes et al., 2009; Eisenberg et al., 2010). Results
show that the five most selected categories were rejection of treat-
ment, personal reasons, relational problems, financial issues and psy-
chological burden of treatment. Five studies focused on first-order
treatments (Meijer and Hamerlynck, 1980; Danesh-Meyer et al.,
1993; Guerif et al., 2003; Malcolm and Cumming, 2004; Brandes
et al., 2009). It was noted that numerous people in the study by
Malcom and colleagues (2004) reported to have stopped treatment
because they ‘moved away’ (n ¼ 97, 34% of total). If these answers
were not considered, the proportion of selections of logistical/prac-
tical reasons would be 13.31% (95% CI 9.9–17.62) during first-
order treatments and 11.82% (95% 8.92–15.46) overall. Taking
this into consideration, results show that discontinuation during
this period was mostly due to postponement of treatment, non-
classifiable reasons, logistic/practical reasons, doctor censoring and
adoption. Only one study focused on the period prior to initiation
of ART (van Dongen et al., 2010). The most selected categories
in this study were doctor censoring, relational problems, psycho-
logical burden of treatment, personal reasons and organizational
problems. Three studies focused on discontinuation after the first
failed ART cycle (Goldfarb et al., 1997; Meynol et al., 1997;
Smeenk et al., 2004). The most selected categories were financial
issues, doctor censoring, psychological burden of treatment followed
by physical burden of treatment and clinic-related reasons. Finally,
six studies focused on typical ART treatment (Smeenk et al.,
2004; Pelinck et al., 2007; Verberg et al., 2008; Verhagen et al.,
2008; Brandes et al., 2009; Domar et al., 2010). Results show
that the most selected categories were doctor censoring, postpone-
ment of treatment or unknown, psychological burden of treatment,
physical and psychological burden of treatment, postponement of
treatment and marital and personal problems. Overall, postpone-
ment of treatment, doctor censoring, postponement of treatment
or unknown, physical and psychological burden of treatment,
marital and personal problems, psychological burden of treatment
and rejection of treatment were the most commonly cited
reasons for discontinuation.

Treatment, clinic and patient predictors
of discontinuation
A total of 14 studies investigated treatment-related predictors of dis-
continuation. These referred to the patients’ infertility history (e.g. in-
fertility duration, previous fertility treatment) and to the fertility
treatment being implemented (e.g. hormonal stimulation dosage).
No study focused on clinic predictors of discontinuation and 14
studies investigated patient predictors of discontinuation, which

could be socio-demographic (e.g. age, education) and/or psychosocial
(e.g. anxiety).

Studies varied considerably on the methodology used to investigate pre-
dictors. Most studies either investigated group mean or frequency differ-
ences between discontinuers and continuers (e.g. t-test, multivariate
analysis of variance,x2 test) and/or tested predictive models of discontinu-
ation (e.g. Pearson-r, linear, Cox or logistic regressions). Studies also varied
on the level of detail of results reported, with some only referring to the
direction and statistical significance of associations found and others
reporting on all statistical tests made. Significant associations found are
reported in the text as they were reported in the original publication.

None of the studies reported a priori power in the statistical ana-
lysis. Out of 22 studies, 20 had enough power to detect medium
effect sizes in mean group differences and correlations (one study
did not had enough power and another did not report on the
number of continuers, Guerif et al., 2003; Verberg et al., 2008), but
only 3 out of 22 studies had enough power to detect small effect
sizes (Rufat et al., 1994; Sharma et al., 2002; Pearson et al., 2009).

Tables IV and V summarize associations found between treatment
and patient predictors investigated in the included studies and discon-
tinuation, according to different stages of fertility treatment. For each
predictor the tables show if associations investigated in each study
were statistically significant (or not, NS) and, if so, whether the pre-
dictor was associated with higher (+) or lower discontinuation (2).
Summaries of the number of studies that investigated each specific
predictor and that found that the predictor was associated with
higher and lower discontinuation were presented on the right side
of the tables. Only statistically significant results found are reported
in the text (See Tables 8 and 9 of supplementary material for non stat-
istically significant results).

Treatment predictors of discontinuation
Infertility history predictors. Parity was defined as a dichotomous variable
(no children or children). From three studies investigating parity, one
found that patients with children were more likely to discontinue
treatment after the first and second ART-failed cycles than patients
without children [OR 1.58 (95% CI 1.18–2.10), P , 0.01 and OR
1.66 (95% CI 1.16–2.37), P , 0.01, Pearson et al., 2009].

From two studies investigating the number of pregnancies prior to
treatment, one reported that it was associated with higher discontinu-
ation during typical ART treatment (P , 0.05; De Vries et al., 1999).

Three studies investigated previous fertility treatment and Guerif
et al. (2002) found that the mean number of previous first-order
cycles done, was associated with lower discontinuation from donor in-
semination treatment (5.9+ 3.4 versus 8.0+3.1, P , 0.05).

Three studies investigated primary infertility (versus secondary) and
De Vries et al. (1999) found that it was associated with lower discon-
tinuation (P , 0.05).

Finally, five studies investigated if different causes of infertility (e.g.
endometriosis, anovulation) predicted discontinuation and one found
that severe male infertility (treated with ICSI) was associated with
higher discontinuation during typical ART treatment [HR 4.81 (95%
CI 1.63–14.14), P ¼ 0.004, Verberg et al., 2008].

Fertility treatment predictors. Two studies investigated time to treatment
and Guerif et al. (2003) found that the time interval (in months)
between a first and second donor insemination treatment course in
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Table III Percentage of selections (%) and lower and upper limits of 95% confidence intervals (LL 95% CI – UP 95% CI) for reasons for treatment discontinuation,
per treatment stage and overall.

Categories of reasons
for discontinuation

INITIATE FIRST ART-START ART - FAILED ART – TYPICAL OVERALL

% LL
95%
CI

UL
95%
CI

% LL
95%
CI

UL
95%
CI

% LL
95%
CI

UL
95%
CI

% LL
95%
CI

UL
95%
CI

% LL
95%
CI

UL
95%
CI

% LL
95%
CI

UL
95%
CI

Treatment

Physical burden of
treatments

0.7 0.12 2.79 17.49 12.44 23.95 3.36 1.24 8.07 6.32 4.59 8.61

Psychological burden
of treatments

10.34 6.82 15.32 7.84 5.5 11 12.96 5.8 25.51 21.78 16.69 27.86 19.72 15.35 24.93 14 12.11 16.13

Physical and
psychological burden
of treatment

19.07 14.18 25.1 19.07 14.18 25.1

Clinic

Clinic related reasons 2.81 1.31 5.67 17.48 11.84 24.92 7.71 5.44 10.76

Organizational
problems

5.56 1.45 16.35 13.99 8.96 21.02 11.68 7.7 17.2

Patient

Relational problems 20.14 14.11 27.43 4.79 3.21 7.03 18.52 9.7 31.87 11.19 6.73 17.81 7.75 4.98 11.77 8.83 7.29 10.65

Marital and personal
problems

16.67 7.51 31.96 16.67 7.51 31.96

Rejection of treatment 42.36 34.26 50.87 8.89 6.25 12.44 5.95 3.16 10.67 7.88 4.94 12.22 13.23 11.15 15.62

No Faith in treatment
success

2.78 0.89 7.4 2.78 1.42 5.22 5.1 1.89 12.06 3.16 1.97 4.98

Perception of poor
prognosis

8.11 5.01 12.72 8.09 5.72 11.28 2.02 0.35 7.81 7.27 5.54 9.46

Logistics/practical
reasons

33.33 28.88 38.09 6.02 2.24 14.11 28.83 24.95 33.04

Personal reasons 26.92 17.79 38.35 5.22 3.26 8.17 11.11 4.6 23.31 9.27 6.93 12.26

Adoption 8.97 6.61 12.02 2.08 0.01 7.45 7.38 5.67 9.54

Other parenting
options

1.05 0.27 3.3 6.76 3.47 12.41 1.05 0.27 0.33

Abandonment of
childwish

2.4 1.12 4.86 4.9 2.16 10.21 3.15 1.84 5.26

Postponement of
treatment

55.36 41.56 68.43 17.07 7.69 32.64 39.18 29.58 49.65

Postponement of
treatment or unknown

14.29 5.95 29.24 21.79 13.55 32.85 19.17 12.78 27.58

External constraints

Doctor censoring 6.94 3.56 12.7 11.64 8.94 15 42.59 29.5 56.73 38.1 23.99 54.35 30.09 25.38 35.25 19.75 17.41 22.31

Financial issues 15.32 10.98 20.89 3.89 2.23 6.59 3.7 0.64 13.83 50 34.06 65.94 3.57 1.32 8.56 9.19 7.34 11.43

Health problems 7.64 4.07 13.58 0.65 0.03 4.11 3.38 1.49 7.13 3.76 2.34 5.92

Other medical
treatment

3.00 1.53 5.62 3.66 0.95 11.06 8.97 3.99 18.17 4.06 2.56 6.31
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patients returning to treatment after successful treatment, was longer
for patients who discontinued than for patients who did not (39+18
versus 30+ 12, P , 0.05).

Two studies investigated hormonal stimulation dosage and one
found that patients using a mild stimulation dosage protocol were
less likely to discontinue typical ART treatment than patients using a
standard stimulation protocol [HR 0.55 (95% CI 0.31–0.96), P ¼
0.034, Verberg et al., 2008].

Six studies investigated oocyte retrieval, which was assessed accord-
ing to the number of oocytes available for retrieval (Verberg et al.,
2008), number of oocytes retrieved (De Vries et al., 1998; Roest
et al., 1998; Sharma et al., 2002), number of retrievals performed
(Pelinck et al., 2007), cancelled (De Vries et al., 1998) or successful
(Pelinck et al., 2007) and whether retrieval was performed (Pearson
et al., 2009). It was found that a smaller number of oocytes retrieved
(12.52+11.07 versus 12.99+8.11, P ¼ 0.02, Sharma et al., 2002)
and a lower number of retrievals performed (P , 0.05, Pelinck et al.,
2007) were reported for discontinuers than for continuers.

Seven studies investigated embryo fertilization, quality and transfer
using different assessments. These could be the availability of
embryos to transfer (Verberg et al., 2008), the number of embryos
transferred (De Vries et al., 1998; Roest et al., 1998; Sharma et al.,
2002; Pelinck et al., 2007), fertilization (De Vries et al., 1998; Roest
et al., 1998; Sharma et al., 2002; Pelinck et al., 2007) or cleavage
rates (Sharma et al., 2002), the quality of the embryos transferred
(De Vries et al., 1998) or the failure of fertilization (Pearson et al.,
2009) or embryo transfers (Rufat et al., 1994). One study showed
that the absence of embryo transfers was positively associated with
discontinuation after a first (discontinuers: 34%, continuers: 26%,
P , 0.05) and second ART-failed cycle (33% discontinuers, 24% con-
tinuers, P , 0.04, Rufat et al., 1994). Another study reported that
patients who transferred more than two embryos were less likely to
discontinue after the first ART cycle (71 continuers versus 52 discon-
tinuers, P , 0.0001, Sharma et al., 2002). Two other studies reported
that the availability of an embryo for transfer [OR 0.41 (95% CI 0.24–
0.72), P ¼ 0.002,Verhagen et al., 2008] and the percentage of embryo
transfers per cycle (P , 0.05) and of fertilizations per successful
oocyte retrieval (P , 0.05, Pelinck et al., 2007) were negatively asso-
ciated with discontinuation from typical ART.

Finally, two studies investigated pregnancy losses and other compli-
cations and one reported that patients who experienced a chemical
and clinical pregnancy loss (versus failed embryo implantation)
were more likely to discontinue after a first failed ART cycle [OR
1.51 (95% CI 1.04–2.17), P ¼ 0.03 and OR 1.88 (95% CI 1.22–
2.90), P , 0.01, Pearson et al., 2009].

Patient predictors of discontinuation
Socio-demographic predictors. Age of women was positively associated
with discontinuation in a total of 5 studies out of 14. These five
studies referred to discontinuation before initiation of treatment
[OR 1.77 (95% CI 1.11–2.82), P ¼ 0.02, Eisenberg et al., 2010],
during first-order treatment [discontinuers: 34, continuers: 29,
t(50) ¼ 23.18, P , 0.003, Schover et al., 1992] and during typical
ART treatment (cycle 1: discontinuers: 32.0+ 5.5, continuers:
31.0+4.3, P , 0.05, cycle 2: discontinuers: 32.0+ 4.7, continuers:
31.6+4.3, P . 0.05, De Vries et al., 1999, cycle 1: discontinuers:
33.2+4.9, continuers: 32.5+ 4.6, t ¼ 6.4, P , 0.001, cycle 2:
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discontinuers: 33.5+4.8, continuers: 32.9+ 4.4, t ¼ 3.9, P , 0.05,
Rufat et al., 1994, discontinuers: 32.91+4.84, continuers: 32.31+
4.04, P ¼ 0.017, Sharma et al., 2002).

Three studies investigated the women’s education level and one
found that it was negatively associated with discontinuation before the
initiation of treatment [some college education versus college degree,
OR 0.21 (95% CI 0.10–0.45), P , 0.001, Eisenberg et al., 2010].

Psychosocial predictors. Three studies investigated anxiety and depres-
sion in women. In one study anxiety and depression were assessed
prior to the start of an ART cycle with the State-Trait Anxiety Inven-
tory (Spielberger et al., 1970) and the Beck Depression Inventory
(Beck and Beamesderfer, 1976) and were found to be associated
with higher discontinuation after the first failed ART cycle (disconti-
nuers: 42.5+14.3, continuers: 36.3+10.0, P , 0.05, Smeenk
et al., 2004). Another study found that depression, assessed with
the Center for Epidemological Studies Depression Scale (Radloff,
1977), was associated with higher discontinuation before the initiation
of fertility treatment (Eisenberg et al., 2010).

Finally, two studies investigated relational and sexual adjustment in
women and one found that women with higher marital adjustment
before starting first-order treatments, assessed with the dyadic adjust-
ment scale (Spanier, 1976), were less likely to discontinue
[t(49) ¼ 22.72, P , 0.01, Schover et al., 1992].

Discussion
Postponement of treatment, physical and psychological burden and re-
lational and personal problems were the most frequently selected

reasons for discontinuing treatment, followed by clinic/organizational
problems, rejection of treatment and logistical and practical reasons.
Reasons varied across the stages of treatment. Some reasons were
common across stages [e.g. psychological burden, postponement of
treatment (when assessed), doctor censoring] whilst others were
dominant to a particular stage (e.g. rejection of treatment at initiation;
financial issues and relational problems at treatment initiation and after
a failed ART cycle). None of the predictors (treatment, clinic, patient)
explained discontinuation in longitudinal research. This may be
because the predictors investigated generally did not measure the
factors patients identified as most important for their decision about
discontinuation and reflects that our knowledge about causes of dis-
continuation from fertility treatment is still limited. Much research is
required to explain discontinuation and this could be achieved by con-
ducting theory led research with longitudinal designs that allow causal
inferences to be made.

The literature review showed that although there is more than 20
years of research on discontinuation from fertility treatment, many
studies did not address why patients discontinued treatment (,60%
of papers investigating discontinuation, see Fig. 1). The few that did
focus on the ‘why’ ignored the available compliance and decision-
making theories that could provide a theoretical framework for their
work (e.g. WHO, 2003; Durand et al., 2008). Instead, researchers
have been basing their studies on an arbitrary set of reason descriptors
(see Table II) that do not seem to have been validated in prior quali-
tative or modelling research (Campbell et al., 2000) and/or do not
match theoretical constructs that are known to be associated with
decision-making (e.g. attitudes towards the behaviour, Ajzen and Fish-
bein, 1980). As a result the descriptors presented in the studies were

Figure 2 Percentage (%) of the three most selected categories of reasons for discontinuation overall and according to each treatment stage.
INITIATE ¼ during diagnosis, before initiation of treatment; FIRST ¼ during first-order treatments like insemination or ovulation induction;
ART-START ¼ on the waiting list to start assisted reproductive techniques; ART-FAILED ¼ after the first failed ART cycle; ART-TYPICAL ¼ before
completion of the typical ART regimen. Relational ¼ relational problems; Rejection tr ¼ rejection of treatment; Personal, personal reasons;
Logistics ¼ logistics/practical reasons; Postponement tr ¼ postponement of treatment; Psych ¼ psychological burden of treatment; Censoring ¼
doctor censoring; Financial ¼ financial issues; Postponement tr/unknown ¼ postponement of treatment or unknown.
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Table IV Treatment predictors of discontinuation.

INITIATE FIRST ART-
FAILED

ART-FAILED and TYPICAL ART ALL

Eisenberg
2010

Danesh-
Meyer
1993

Guerif
2002

Guerif
2003

Steures
2007

Sharma
2002

De
Vries
1999

Pearson
2009

Pelinck
2007

Roest
1998

Rufat
1994

Smeenk
2004

Verberg
2008

Verhagen
2008

Nr studies investigating predictor
Nr studies associating predictor with

higher discontinuation
Nr studies associating predictor with

lower discontinuation

Doctor censored patients excluded from
analysis

No No Yes Yes No No No No No No No Yes No No

Predictors

Infertility history

Parity NS + NS

Pregnancies prior IVF + NS

Previous fertility treatment 2 NS NS

Infertility duration NS NS NS NS NS NS NS NS

Primary infertility 2 NS NS

Male factor NS NS NS + NS

Female factor NS NS NS NS

Unexplained/no diagnosis NS NS NS NS

Treatment

Time to treatment + NS

Type of treatment NS

Duration of treatment NS

Nr visits to physician NS

A priory estimated pregnancy rate NS

Stimulation dosage NS +

Cancelled cycle NS

Oocytes retrievals 2 NS NS 2 NS NS

Embryo fertilization, transfers & quality 2 NS NS 2 NS 2 2

Use frozen embryos NS NS

Pregnancy lost/other comp +a NS

Note: Blank cells mean that the corresponding predictor was not investigated in the corresponding study; NS ¼ non-significant statistical test; + ¼ predictor associated with higher discontinuation; 2 ¼ predictor associated with lower
discontinuation; amoderation effect of treatment cycle between pregnancy lost/other complications and discontinuation, chemical pregnancy only (versus failed embryo implantation), cycle 1: 1.51 (95% CI 1.04–2.17), P ¼ 0.03, cycle 2: 1.09
(95% CI 0.67–1.76), P ¼ 0.74 and clinical pregnancy loss (versus failed embryo implantation), cycle 1: OR 1.88 (95% CI 1.22–2.90), P , 0.01, cycle 2: 0.95 (95% CI 0.52–1.72), P ¼ 0.86.
INITIATE ¼ during diagnosis, before initiation of treatment; FIRST ¼ during first-order treatments like insemination or ovulation induction; ART-START ¼ on the waiting list to start assisted reproductive techniques; ART-FAILED ¼ after the
first failed ART cycle; ART-TYPICAL ¼ before completion of the typical ART regimen.
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Table V Patient predictors of discontinuation.

INITIATE FIRST ART-FAILED ART-FAILED and TYPICAL ART ALL

Eisenberg
2010

Danesh-
Meyer
1993

Guerif
2002

Guerif
2003

Schover
1992

Sharma 2002 De
Vries
1999

Pearson
2009

Pelinck
2007

Roest
1998

Rufat
1994

Smeenk
2004

Verberg
2008

Verhagen
2008

Nr studies investigating predictor
Nr studies associating predictor

with higher discontinuation
Nr studies associating predictor

with lower discontinuation

Doctor censored patients excluded from
analysis

No No Yes Yes No No No No No No No Yes No No

Predictors

Socio-demographic

Age women + NS NS NS + + + NS NS NS + NS NS NS

Age men NS NS NS

Education women 2 NS NS

Education men NS NS

Financial issues NS NS NS NS

Distance of residence to clinic NS

Ethnicity NS

Religion NS NS

Psychosocial

Anxiety women NS +a NSb

Depression women + +c NS

Distress women NS

Distress men NS

Relational/sexual adjustment woman 2 NS

Relational/sexual adjustment man NS

Note: Blank cells mean that the corresponding predictor was not investigated in the corresponding study; NS ¼ non-significant statistical test; + ¼ predictor associated with higher discontinuation; 2 ¼ predictor associated with lower
discontinuation; amoderation effect of treatment cycle (first, second) on relationship between pre treatment state anxiety and discontinuation, first cycle: discontinuers: 42.5+ 14.3, continuers: 36.3+ 10.0. P , 0.05, second cycle:
discontinuers: 38.0+ 12.4, continuers: 38.6+ 10.3, NS; bmoderation effect of stimulation dosage on relationship between anxiety and discontinuation: 1.38 conventional, 1.16 mild [relative reduction in hazard 0.84 (95% CI 0.72–0.99)];
cmoderation effect of treatment cycle (first, second) on relationship between pre treatment depression score and discontinuation, first cycle: discontinuers: 9.5+ 8.7, continuers: 5.8+ 5.3. P , 0.05, second cycle: discontinuers: 5.3+ 5.6,
continuers: 6.9+ 6.0, NS.
INITIATE ¼ during diagnosis, before initiation of treatment; FIRST ¼ during first-order treatments like insemination or ovulation induction; ART-START ¼ on the waiting list to start assisted reproductive techniques; ART-FAILED ¼ after the
first failed ART cycle; ART-TYPICAL ¼ before completion of the typical ART regimen.
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vague (e.g. ‘psychological reasons’), ambiguous (e.g. ‘personal’) and/
or had substantial conceptual overlap (e.g. ‘psychological and physical
burden’, ‘postponement or unknown’) that could cause confusion in
interpretation. In addition, descriptors did not seem to capture all
possible reasons for discontinuation, as categories allowing for idi-
osyncratic reasons (i.e. ‘personal reasons’, ‘other/unknown/not
reported’) were frequently selected. This atheoretical approach was
also reflected in the longitudinal research on predictors of discontinu-
ation. The majority of studies adopted a medical perspective of dis-
continuation exploring predictors such as infertility duration (8
studies), age (15 studies) or poor prognosis indicators (e.g. embryo
fertilization outcomes, 7 studies). In contrast, causes stated by
patients, such as psychological distress, were much less frequently
investigated (e.g. anxiety, three studies) as predictors. Similarly, clinic
predictors were never considered despite studies showing that clinic
related reasons (17.48%) and organizational problems (13.99%)
were some of the most selected reasons for discontinuation after
the first failed ART cycle. The lack of concordance observed
between research focusing on reasons and that focusing on predictors
suggests a need for greater coherence (and consensus) in the field
about how to address discontinuation. It is important to recognize
that compliance (as opposed to discontinuation) is the single most im-
portant modifiable factor that compromises treatment outcome in
many health contexts (WHO, 2003), yet fundamental knowledge
about compliance with fertility treatment is still lacking.

In an integrated approach to fertility care, Boivin et al. (2012) pro-
posed that discontinuation in ART can only be fully addressed if fertil-
ity clinics tackle its causes where and when they arise: patients, clinics
and/or in the treatment domain at any stage of the treatment trajec-
tory. In the present study it was shown that barriers to uptake of
[further] treatment differed across these domains and also treatment
stages. Some barriers were common to all stages of treatment (from
diagnostic evaluation to ART) whilst others were stage-specific.

Psychological burden of treatment was a main reason for discon-
tinuing treatment at all stages, especially during ART. Psychological dis-
tress is known to vary according to the demands of infertility and its
treatment (physical, logistic, financial, etc.) as well as according to cog-
nitions and personal beliefs regarding parenthood and childlessness
(Verhaak et al., 2007; Moura-Ramos et al., 2011), two factors that
become more prominent as patients progress through treatment
stages, undergo more demanding medical procedures and increasingly
face the possibility of definitive treatment failure. It is assumed that the
patient has to adapt to treatment and not the opposite. Thus, there is
a vast literature on interventions to help couples cope with the psy-
chological burden of ART treatment (cf. Boivin, 2003; Hämmerli
et al., 2009) and much less on interventions to diminish burden,
which need to be developed and validated (Boivin et al., 2012).
Patients report that the shock of treatment failure demands some pro-
cessing time before they feel able to discuss further uptake of treat-
ment (Peddie et al., 2005), which is consistent with results of
quantitative studies that show that the aftermath of treatment failure
is marked by intense depressive emotions (Verhaak et al., 2005).
Further, the necessity to decide about whether to undergo more
treatment is in itself distressing for couples (Peddie et al., 2005) and
better decisional support should be provided. Indeed, quantitative
and qualitative research has shown that few patients are given the op-
portunity to discuss the advantages and disadvantages of ending

treatment (24 and 18%, respectively, Peddie et al., 2004), that patients
report a sense of being ill-prepared for deciding about treatment
uptake and feel that an appointment to discuss this issue would be
useful (Peddie et al., 2005; Boden, 2007). Nonetheless, only 22% of
patients found that counsellors were helpful when they were deciding
whether to stop treatment (Hammarberg et al., 2001). The emotional
distress caused by the treatment failure and the necessity to choose
about future treatment can also explain why patients report postpone-
ment of treatment as the most frequent reason for discontinuation.
Indeed, more than delaying their decision, patients may be avoiding
it to manage or prevent negative emotional reactions (Anderson,
2003). If indeed discontinuation were a reflection of decision avoid-
ance, it would be helpful if fertility staff could contact couples after
an adequate period of time with the aim of prompting patients for
decision-making regarding compliance. Such contact should also
serve the goal of empowering patients to make the decision through
the provision of adequate information and decisional support
(Spranca, 2001). The high number of people using other methods
to achieve parenthood (e.g. adoption) also suggests the need to
discuss these alternative paths. Clinics could also offer brochures
with typical issues and decisions that couples are likely to face
during their treatment pathway.

Physical burden of treatment was negligible during first-order treat-
ments but was the second most frequent reason for discontinuation
after the first failed ART cycle. Its relative importance to explain dis-
continuation in the midst of the typical ART regimen (i.e. within first
three cycles) is difficult to assess because many studies did not differ-
entiate it from the psychological burden of treatment. Data from this
systematic review suggests that patients attribute more weight to the
psychologically onerous aspects of treatment than the physical
aspects, a result that is consistent with past prospective research
showing that anxiety (i.e. feeling tense, nervous, anxious, worried)
was significantly higher during the last 7 days of the waiting period
that during the preceding last 7 days of stimulation (Boivin and Lancas-
tle, 2010). Nevertheless, how the psychological and physical onerous
aspects of treatment affect discontinuation needs to be better clarified
through a clear differentiation between the two. A detailed inspection
of the reason descriptors under the ‘physical burden’ category showed
that patients cited oocyte retrieval being too painful followed by the
side effects from medication and/or treatment as reasons for discon-
tinuation (Table II). Qualitative research has also shown that patients
consider that adequate pain medication during oocyte retrieval can in-
crease their physical comfort (Dancet et al., 2011).

Relational problems seem to interfere more with uptake of new
types of treatments than with continued uptake of the same treatment
(Table III). Such moments, when the two members of the couple con-
sider treatment in light of their individual values, interests and prefer-
ences, may trigger intra-couple strain and exacerbate coping gender
differences, as women are known to worry more about treatment,
to plan more in advance in case of failure, and to be generally more
proactive and willing to undergo treatment than men (Jordan and
Revenson, 1999; Merari et al., 2002). The descriptors under the ‘rela-
tional problems’ and ‘marital and personal problems’ categories are
too vague to inform possible compliance interventions and more
work is needed in this area. Meanwhile, for those couples requesting
decisional aid, the support provided should integrate life and relation-
ship values clarification techniques. These would meet patients’
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expressed desire for clinics to fully involve their partner in the treat-
ment process (Dancet et al., 2010) and could be helpful for couples
to identify shared values and discuss perceived barriers to action,
such as fear of partner rejection and relational insecurities (Peterson
et al., 2009). For instance, a study showed that couples who felt
their relationship could be threatened by a lack of children were
more likely to continue with treatment (Strauss et al., 1998).

Personal reasons were also highly cited by patients, especially at the
start of treatment, pointing for idiosyncratic reasons for discontinu-
ation (i.e. moving, death in family, return to school). However, the
only study that considered this category at this stage (Eisenberg
et al., 2010) did not include patient related reasons other than poor
prognosis, so selections may reflect a wide range of motives.
Because the only study that assesses personal reasons during typical
ART (Pelinck et al., 2007) does not differentiate them from marital
problems (‘marital and personal problems’ category), it remains
unclear to what degree idiosyncratic motives interfere with compli-
ance. In general, such idiosyncratic reasons are not the subject of clin-
ical interference of discussion. What is important is that researchers
are able to offer a clear and exhaustive description of all reasons
behind discontinuation that should indeed be the target of clinic
interventions.

Results suggest that patients who choose not to undertake any fer-
tility treatment tend to do so because of moral/ethical objections
and/or fear of negative health effects of treatment. If people reject
treatment for moral or ethical reasons, then this is a value-based de-
cision that should be respected. However, if rejection is based on fears
that are not justified (e.g. health of the baby), then misconceptions
need to be addressed prior to the start of treatment so that
couples can make well informed decisions (Boivin et al., 2012). Add-
itionally, at this moment couples could also be provided with
precise descriptions of what treatment procedures entail (e.g.
number and schedule of visits to the clinic), so that they could organize
their routines in advance to minimize the impact of treatment on their
personal, professional and social lives. For instance, undergoing a single
IVF cycle can force women to be absent from work from 24 to 75 h
on average, depending on how distant the fertility clinic is (Kelly et al.,
2006). Providing preparatory information implies extra organizational
efforts from the clinics but could help decrease discontinuation due
to organizational problems and logistical and practical reasons, which
were also common reasons for discontinuation. Previous research
has already demonstrated that preparatory information contributes
to decreased fertility-related concerns and increases compliance
with clinic appointments during workup (e.g. Pook and Krause, 2005).

Financial issues were only reported in studies from Canada and
North America (Goldfarb et al., 1997; Malcolm and Cumming,
2004; Eisenberg et al., 2010) where fertility care is not (or was not)
covered by the National Health Systems. These results indicate that
financial issues can be an important barrier to compliance decision-
making in fertility treatment and that there is still worldwide inequality
in the costs of fertility treatment (Nachtigall, 2006).

Data on treatment, clinic and patient predictors of discontinuation
are mainly inconclusive. Although multiple studies report on significant
associations between a few predictors (e.g. age, oocytes retrieval,
embryo fertilization, transfers and quality) and discontinuation that
consistently show the same direction of association, these represent
less than half of the studies investigating each particular predictor.

Possible reasons for inconsistency in results are: low power to
detect significant associations, differences in the study populations
and in the definition of the discontinuers group. Sample size in most
studies only allowed for the detection of medium effect sizes, which
means that weak associations between the predictors investigated
and discontinuation may not have been detected (Cohen, 1992). Con-
sidering that the majority of the studies investigated treatment predic-
tors of discontinuation, the heterogeneity in study population and
discontinuers definition, and thus in the prognosis status of different
patients groups, may have contributed to inconsistency. However, a
closer analysis of results, considering only studies that focused on
the general population that undergoes fertility treatment and excluding
doctor censored patients from the discontinuers group, did not
provide a clearer picture. It may also be that some predictors only
operate in an additive way. For instance, Peronace et al. (2006)
showed that discontinuers from ART treatment were characterized
by having both less previous experience with first-order treatments
(e.g. intrauterine insemination) and high social network antipathy to
treatment, which could make them more wary to engage in IVF.

In the future, researchers should strive to reach greater precision in
the identification of barriers to compliance decision-making. In order
to do so, researchers need to ground their studies on decision-making
and compliance theory and conduct longitudinal research that attri-
butes equal emphasis to the investigation of treatment, clinic and
patient predictors of discontinuation, as proposed in the integrated ap-
proach to fertility care (Boivin et al., 2012). There is already a vast lit-
erature about compliance in medical health settings that could be
helpful to advance research in the fertility specific context (WHO,
2003). In addition, there are many decision-making theories that
could be used to frame research. For instance, the Theory of
Planned Behaviour (Ajzen and Fishbein, 1980) would be useful to
understand how patients attitudes, perceptions of significant others
or barriers (e.g. costs) affect their compliance behaviour. The Conflict
Model of Decision-Making (Janis and Mann, 1977), which predicts that
decisions often entail conflict between the desire to act in order to
avoid immediate distress (e.g. current emotional demands of treat-
ment) and the worry that hasty decisions will result in regret (e.g.
‘what if’ next treatment was successful), would help us to understand
the decision-making process in itself and to differentiate between
desired and undesired discontinuation, that is, between those discon-
tinuation decisions that are value-based and satisfying for patients and
those that are not. This information is crucial to ensure that compli-
ance interventions are useful and decisions are indeed made free of
barriers. The Rational–Emotional Theory of decisional avoidance
may explain why some people intend to undergo [further] treatment
but never do (Anderson, 2003). Finally, consensus must be reached
about what is discontinuation (e.g. doctored censored patients
should not be considered discontinuers) and how does it differ from
other phenomenon, such as clinic surfing, that reflect different pro-
blems in fertility care that also need further investigation.

Strengths and limitations
This is the first systematic review to synthesize more than 20 years of
research on discontinuation. Seven databases were searched yielding
22 papers from eight countries representing the discontinuation deci-
sions of 21 453 patients. Data were independently extracted and
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quality evaluations were made in accordance with standard protocols
for all studies. Data on reasons and predictors of discontinuation were
organized according to treatment stages, when patients make import-
ant decisions about opting in or out of (further) fertility treatment.
Reason descriptors presented in the studies were independently
matched to different categories with high agreement between
coders. The research on what the systematic review was based on
was of average to high quality. Despite these strengths, several limita-
tions of the reviewed literature exist: reason descriptors were vague
and insufficient to capture all reasons for discontinuation, research
on predictors of discontinuation was of low power and neglected
patient and clinic predictors and studies varied on how they defined
the group of patients considered to have discontinued treatment. Al-
though these limitations need to be acknowledged, the results pre-
sented are in line with the only longitudinal cohort study that
investigated reasons at different treatment stages taking into consider-
ation these issues (Brandes et al., 2009), thus reinforcing that this sys-
tematic review presents a reliable overview of the current best
available evidence about discontinuation from fertility treatment.

Conclusions
Discontinuation is a primary determinant of the effectiveness of treat-
ment because it attenuates optimum clinical benefit (WHO, 2003).
The NICE guidelines in the UK recommended that compliance
should be monitored for audit purposes and to provide recommenda-
tions for care implementation (National Institute for Clinical Excel-
lence (NICE), 2004). This review documents more than 20 years of
research on discontinuation from fertility treatment. It shows that
patients discontinue treatment because they choose to postpone it,
due to its physical and psychological burden, to relational and personal
problems, to moral/ethical objections and/or fear of negative health
effects of treatment and organizational and clinic problems. For
maximum impact, interventions to reduce burden should be directed
at discontinuation causes that are common across treatment stages
and/or are stage unique but endorsed by many people. Clinics
could organize treatments so that burden is diminished as much as
possible and ensure that patients receive support to meet the
demands of treatment. Clinics could also ensure that couples
receive all the necessary treatment-related information and that they
have the opportunity to discuss their values, express their concerns
and have their treatment misconceptions addressed. Finally, clinics
need to ensure that all patients recommended to do (more) treatment
receive the adequate decisional support to decide about whether to
follow or not medical recommendations. Much research is required
to explain discontinuation and this could be achieved by conducting
theory led research with designs that allow causal inferences to be
made and by attributing equal emphasis to treatment, clinic- and
patient-related factors.
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