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CHAPTER 6

Dropout rates in couples undergoing  
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ABSTRACT 

Objective: To compare dropout rates in couples undergoing conventional in 
vitro fertilization with single embryo transfer (IVF-SET), in vitro fertilization in 
a modified natural cycle (IVF-MNC) or intrauterine insemination with ovarian 
stimulation (IUI-OS).

Study Design: Secondary analysis of a multicentre randomised controlled trial 
between January 2009 and February 2012. 602 couples with unexplained or 
mild male subfertility, allocated to IVF-SET (N=201), IVF-MNC (N=194) and IUI-
OS (N=207). 

Main outcome measures: Dropouts, defined as couples who discontinued 
their allocated three cycles of IVF-SET, six cycles of IVF-MNC or IUI-OS, without 
having achieved a pregnancy. We classified dropouts as “following medical 
advice” or “patient initiated”. 

Result(s): Thirty couples (15%) allocated to IVF-SET dropped out and 45 couples 
(23%) allocated to IVF-MNC, compared to 26 couples (13%) allocated to IUI-OS; 
relative risk (RR) 1.2 (95%CI;0.73 to 1.9) for IVF-SET and 1.9 (95%CI;1.2 to 2.9) 
for IVF-MNC, both compared to IUI-OS. Nine couples (4.5%) allocated to IVF-
SET, 14 (7.2%) allocated to IVF-MNC and 14 (6.8%) allocated to IUI-OS dropped 
out  following medical advice; RR of 0.51 (95%CI; 0.21 to1.2) for IVF-SET and 
0.84 (95%CI;0.39 to 1.80) for IVF-MNC, both versus IUI-OS. Twenty-one couples 
(10%) allocated to IVF-SET were patient initiated dropouts, as were 31 (16%) 
allocated to IVF-MNC and 12 (5.8%) allocated to IUI-COS; RR 1.8 (95%CI;0.91 to 
3.6) for IVF-SET and 2.8 (95%CI;1.5 to 5.2) for IVF-MNC both versus IUI-OS. 

Conclusion(s): IVF-SET and IUI-OS result in comparable dropout rates, while 
dropout rates after IVF-MNC are almost twice as high, mainly driven by patient 
preferences.
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INTRODUCTION 

Up to 50% of couples receiving medically assisted reproduction (MAR) 
are diagnosed with unexplained or mild male subfertility (1). Traditionally, 
intrauterine insemination with ovarian stimulation (IUI-OS) has been the first 
line treatment for couples with unfavorable chances of natural conception, as 
it is not invasive and relatively inexpensive. In vitro fertilization (IVF) with single 
embryo transfer (SET) is also widely accepted as a first line treatment as it may 
be equally effective as IUI-OS with lower multiple pregnancy rates (2-6). IVF 
with minimal ovarian stimulation, such as IVF in the modified natural cycle (IVF-
MNC), has been suggested as a less burdensome alternative than conventional 
IVF (7).
There is ample evidence that the IVF procedure and its unpredictable outcome 
are multidimensional stressors which may evoke feelings of anxiety and 
depression (8-10). These feelings decrease once pregnancy is achieved, but are 
further increased when treatment is unsuccessful (11-13). 
The burden associated with IVF is one of the main reasons for couples to stop 
treatment, and is categorized as either physical, i.e. the daily administering 
of injections and concurring side effects, recurrent visits to the clinic, or 
psychological i.e. the frustration when the cycle is cancelled, or when 
fertilization or implantation fails (14-18). Levels of anxiety and depression are 
even further increased when couples are advised to discontinue treatment for 
medical reasons or because of poor response (16). 
Thus, discontinuing or dropping out of IVF- irrespective of the underlying 
reason- is associated with burden. Dropout is either the symptom of 
considerable burden suffered by a couple while receiving treatment, or is 
the cause of burden as the couple has no longer a prospect of parenthood 
(16,19). Already in 2004, the UK National Institute for Clinical Excellence (NICE) 
emphasized the effect of dropout rates by recommending the use of treatment 
compliance as a means of auditing treatment performance of clinics (20).  
Cumulative dropout rates have been reported to vary between 7% and almost 
90% in cohort studies after conventional IVF but they mostly vary between 20-
35%, and are commonly reported after three cycles (15-17, 21, 22). 
While there is substantial evidence that IVF is a burdensome treatment, there 
are less data available on dropouts during an IVF-MNC or IUI-OS treatment 
program. There is one retrospective study that reported cumulative dropout 
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rates of 48% after nine cycles of IVF-MNC and reasons for dropping out were 
associated with repetitive cycle cancellation or fertilization failure (23). Only one 
retrospective study specifically examined dropouts during IUI-OS treatment 
program, and reported a 28% dropout rate after six cycles (24). 
Since there is no comparative data on burden of conventional IVF, and IVF-
MNC, in relation to IUI-OS, we aimed to compare dropout rates and the 
underlying reasons in couples with unexplained and mild male subfertility 
and unfavorable chances of natural conception. We used data available from a 
randomised controlled trial comparing these very interventions. 

METHODS  

We performed an open-label, randomised controlled multicenter non-
inferiority trial. The design and clinical outcomes of this study have been 
described in detail in a previous publication (25,26). 
All couples underwent a basic fertility work-up, which included semen analysis, 
evaluation of ovulation and tubal patency testing (Chlamydia antibody test, 
hysterosalpingography or laparoscopy). We included couples with unexplained 
or mild male subfertility, with the female partner between 18 and 38 years, 
and an unfavorable prognosis for natural conception. Couples were classified 
as having unexplained subfertility when the fertility work-up showed at least 
one patent fallopian tube, an ovulatory menstrual cycle, and a normal semen 
analysis (pre-wash total motile sperm count above 10 million) (26). Mild male 
subfertility was diagnosed when the semen analysis showed a pre-wash total 
motile sperm count between three and 10 million (according to the Dutch 
guidelines).
We defined an unfavorable prognosis for natural conception as a probability 
of natural conception within the next 12 months below 30%, calculated with 
the prognostic model of Hunault (27,28). The trial was approved by the ethics 
committee of the Academic Medical Centre, and registered as NTR 939. 
After informed consent, we randomly allocated consenting couples in a 1:1:1 
ratio to receive to receive either three cycles of IVF-SET plus subsequent frozen 
thawed embryo transfers, six cycles of IVF-MNC or six cycles of IUI-OS all to be 
performed within a time frame of 12 months. Randomisation was performed 
with an online randomisation program, using biased coin minimisation, 
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stratified for study centre. A unique number with allocation code was generated 
with a web-based program after entering patient initials and date of birth. 
We recorded all interventions within 12 months after randomisation. 

In couples allocated to IVF-SET, participating hospitals could follow local IVF 
regimens for ovarian down regulation and hyper stimulation. We performed 
SET when there was one good quality embryo available. If more than one 
supernumerary good quality embryo was obtained, suitable surplus embryos 
were cryopreserved. Cycles were cancelled if there were more than 30 follicles 
or if estradiol levels were higher than 13 nmol/l. 
In couples allocated to IVF-MNC, the oocyte that developed spontaneously 
was used for IVF. The cycle was monitored  by transvaginal ultrasound from 
cycle days eight to 10 onward modified after from day 8 or 10 onwards and 
modified  with daily injections, of a gonadotrophin-releasing hormone (GnRH) 
antagonist to prevent untimely ovulations, and follicle stimulating hormone 
(FSH) to prevent collapse of the follicle and a concomitant fall in estradiol 
levels. Human chorionic gonadotropin hormone (hCG) was given for luteal 
support. Oocyte retrieval was planned 34 hours thereafter and was performed 
without anaesthesia or sedation.  If an oocyte was obtained and fertilised, 
transfer of the embryo was performed on day three. For luteal support, , human 
chorionic gonadotropin 1500 IU (Pregnyl®, Merck Sharp & Dohme) was given 
by subcutaneous injections on days five, eight and 11 after oocyte retrieval. 
The next treatment cycle could start immediately after the previous cycle. 
Cycles were cancelled if luteinizing hormone levels were above 30 IU/L, at a 
follicle size less than 15 mm. 
In couples allocated to IUI-OS, women received controlled ovarian stimulation 
according to local protocol with either clomiphene citrate (CC) or FSH. Cycles 
were cancelled when there were more than three follicles with a diameter of at 
least 16 mm, or more than five follicles with a diameter of 12 mm. 
All treatments, including the use of the prescribed medication, were reimbursed. 
After the allocated IVF-MNC and IUI-OS cycles, couples were still entitled to 
three conventional IVF cycles which were also reimbursed. 
Research assistants in participating hospitals recorded the dropouts and 
corresponding reasons in the case record file. If the information or reasons 
behind dropouts were unclear from the case record form we searched the 
medical file. 
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We defined couples as dropout if they had not completed their allocated three 
cycles of IVF-SET, including frozen thawed cycles or their allocated six cycles 
of IVF-MNC or IUI-OS. If couples were still actively enrolled in the treatment 
program because they had experienced a delay or had taken a break, or if they 
achieved pregnancy in between treatment cycles, we did not label them as 
dropout. We recorded all started cycles as treatment cycles. Transfers of frozen 
thawed embryos were not analyzed as independent treatment cycles. 
We classified reasons for dropping out into two main categories; “following 
medical advice”, which included poor response to treatment, poor semen 
quality and other medical reasons  and in “patient initiated” dropouts which 
included emotional or physical burden of treatment, lack of confidence in the 
allocated treatment, relational problems, moving house and other reasons. 
The risk of dropping out was assessed by calculating relative risks with 95% 
confidence intervals. To account for time we also calculated the hazard ratios 
and formally compared these over time using Kaplan-Meier plots, considering 
dropout as an event, while time to dropout was censored in case of ongoing 
pregnancy. All statistical analyses were performed with SPSS (version 20.0) and 
STATA/IC (version 14.1).  

RESULTS

Between January 2009 and February 2012, we included 602 couples: 201 were 
allocated to IVF-SET, 194 were allocated to IVF-MNC and 207 to IUI-OS. Baseline 
characteristics and overall pregnancy rates after 12 months are summarized in 
Table 1. 

The actual events, i.e. the number of couples starting, dropping out, achieving 
pregnancy and the number of couples who took a break but returned to 
treatment within the 12 months timespan of the trial are summarized in  
Table 2. Of the couples allocated to IVF-SET, 30 couples (15%) dropped out 
before completing three cycles compared to 26 couples (13%) allocated to 
IUI-OS after 6 cycles (relative risk (RR) 1.2 (95% CI;0.73 to 1.9)). Of the couples 
allocated to IVF-MNC, 45 (23%) dropped out before completing the six 
treatment cycles compared to the 26 (13%) allocated IUI-OS (RR of 1.9 (95%CI; 
1.2 to 2.9). Most dropouts during IVF-SET followed after the first cycle, whereas 
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dropouts during IVF-MNC were evenly distributed over cycles, and during IUI-
OS peaked after the second cycle, and then plateaued. After starting the third 
cycle of IVF-SET, the sixth cycle of IVF-MNC and IUI-COH no couples dropped 
out. Thirty-four couples allocated to IVF-SET, 16 couples allocated to IVF-MNC 
and 10 couples allocated to IUI-OS were still receiving treatment at the end of 
our follow-up period because they had taken a break earlier.

Table 1. Baseline characteristics of couples and pregnancy outcomes. 

IVF-SET 
(N=201)

IVF-MNC
(N=194)

IUI-OS
(N=207)

Mean (SD) age (years) female partners 33 (3.4) 33 (3.5) 34 (3.7)
Primary subfertility 160 (80) 141 (73) 157 (76)
Median (IQR) duration of infertility (years.) 2.1 (1.7-3.0) 2.1 (1.8-2.8) 2.3 (1.8-3.1)
Caucasian 182 (91) 163 (84) 178 (90)
Median (IQR) BMI(kg/m2 ) at time fertility workup 23 (21-26) 23 (21-25) 23 (21-26)
Median (IQR)Total motile sperm count (x 106) 51 (25-100) 53 (25-126) 59 (30-125)
Diagnosis subfertility:
      Unexplained
      Male factor  

183 (91)
18 (9)

173 (89)
21 (11)

189 (91)
18 (9)

Mean (SD) Hunault score a 20 (6.6) 21 (6.8) 19 (6.4 )
Pregnancy outcome 
      Healthy children b (%) 104 (52) c 83 ( 43) d 97 (47) 
      Ongoing pregnancy (%) 121 (60) 102 (53) 119 (57)

Values are numbers (percentages) unless stated otherwise. 
SD= standard deviation, IQR= interquartile range, BMI= body mass index, 
a Calculated according to formula by van der Steeg (3)
b Our primary outcome in the original trial was a healthy child, resulting from a singleton pregnancy 
conceived within 12 months after randomisation. A child was considered healthy when born at term, 
defined as a gestational age between 37 and 42 weeks, with a birth weight above the fifth percentile, 
according to the Dutch reference curves corrected for parity, sex and ethnicity, without congenital 
anomalies, and developing normally up to six weeks after birth. 
c  Relative risks of 1.1 (95% confidence interval (CI) 0.91 to 1.3) compared to IUI-OS
d Relative risk of 0.91 (95%CI 0.73 to 1.1) compared to IUI-OS
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Table 2. Flow chart of couples and drop outs per cycle 

IVF SET 
n=201

IVF-MNC 
n= 194

IUI-OS 
N=207

Treatment cycle
Before 1st cycle 201 194 207
- Drop outs (%) 9 (4,5) 7 (3,6) 2 (1)
- Ongoing Pregnancy (%) 14 (7) 20 (10) 10 (4,8)
- Delay/ Break (%) 1 (0.5) 1 (0,5) 1 (0,5)

Start 1st cycle (%) 177 (88) 166 (86) 194 (94)
- Drop outs (%) 15 (7,5) 7 (3,6) 2 (1)
- Ongoing Pregnancy (%) 62 (31) 22 (11) 19 (9,2) 
- Delay/ Break (%) 14 (7) - -

Start 2nd cycle (%) 86 (43) 137 (71) 173 (84)
- Drop outs (%) 6 (3) 8 (4,1) 8 (3,9) 
- Ongoing Pregnancy (%) 30 (15) 15 (77) 20 (9,7)
- Delay/ Break (%) 19 (9,5) 1 (0,5) -

Start 3rd cycle (%) 31 (15) 113 (58) 145 (70)
- Drop outs (%) 7 (3,6) 5 (2,4)
- Ongoing Pregnancy (%) 11 (5,7) 13 (6,3)
- Delay/ Break (%) 4 (2,1) 2 (1)

Start 4th cycle (%) - 91 (47) 125 (60)
- Drop outs (%) 7 (3,6) 6 (2,9)
- Ongoing Pregnancy (%) 5 (2,6) 17 (8,2)
- Delay/ Break (%) 6 (3,1) 2 (1)

Start 5th cycle (%) - 73 (38) 100 (48)
- Drop outs (%) 9 (4,6) 4 (2)
- Ongoing Pregnancy (%) 5 (2,6) 6 (2,9)
- Delay/ Break (%) 4 (2,1) 5 (2,4)

Start 6th cycle (%) 55 (28) 85 (41)

All treatment cycles allotted to a couple within 12 months after randomisation date. 

The dropout rates over time in the three groups are depicted in Figure 1. There 
were no significant differences between dropout rates for IVF-SET and IUI-OS 
over time (log rank test, p=0.98). The dropout rates over time were significantly 
higher for IVF-MNC compared to IUI-OS (log rank test, p=0.01).
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Figure 1. Time to drop outs 

Dropout rates of IVF-SET, IVF-MNC and IUI-OS. Censored for pregnancy. 
After 12 months dropout rates were, 15% for IVF-SET 23% for IVF-MNC, and 13% for IUI-OS. 

Reasons for dropping out are reported in figure 2 and table 3. Seven (3.5%) 
couples allocated to IVF-SET dropped out after medical advice, as was the case 
for 11 (5.7%) couples allocated to IVF-MNC compared to 14 (6.8%) couples 
allocated to IUI-OS, with corresponding RR’s of 0.51 (95%CI 0.21 to 1.2) for 
IVF-SET versus IUI-OS and 0.84 (95%CI; 0.39 to 1.8) for IVF-MNC versus IUI-OS. 
Twenty-one couples (10%) allocated to IVF-SET were patient initiated dropouts, 
as were 31 (16%) allocated to IVF-MNC, compared to 12 (5.8%) allocated to IUI-
OS with corresponding RRs of 1.8 (95%CI; 0.91 to 3.6) for IVF-SET versus IUI-OS, 
and 2.76 (95%CI; 1.5 to 5.2) for IVF-MNC versus IUI-OS. 
In both IVF groups, dropout due to the burden of treatment or relation problems 
occurred more often than in the IUI group; (5%) for IVF-SET and (6%) for IVF-
MNC versus 1% for IUI-OS. All treatments, including the use of the prescribed 
medication, were reimbursed and none of the couples mentioned financial 
reasons to stop treatment. 
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 Figure 2. Reasons for drop outs 

Table 3. Reasons for drop outs 

IVF-SET 
(N= 201)

IVF-MNC
(N=194)

IUI-OS
(N=207)

Relative Risk (95% CI)
IVF-SET vs IUI-OS IVF-MNC vs IUI-OS

Total drop outs (%) 30 (15) 45 (23) 26 (13) 1.19 (0.73 to 1.94) 1.85 (1.19 to 2.87)
- Medical Advice (%) 7 (3.5) 11 (5.7) 14 (6.8) 0.51 (0.21 to 1.23) 0.84 (0.39 to 1.80)
- Patient initiated (%) 21 (10) 31 (16) 12 (5.8) 1.8 (0.91 to 3.57) 2.76 (1.46 to 5.21)
Unknown 2 (1) 3 (1.55) 0

Data are presented as no. (%)
* Other medical reasons; allergic reaction to medication (1), chronic illness (hepatitis B, Crohn’s disease), 
mola pregnancy, ectopic pregnancy

DISCUSSION

In this randomised study we evaluated dropout rates in couples with 
unexplained or mild male subfertility undergoing IVF-SET, IVF-MNC or IUI-OS. 
Dropout rates were almost twice as high for couples allocated to IVF-MNC 
compared to those allocated to IUI-OS, and were similar for couples allocated 
to IVF-SET compared to IUI-OS. Dropout rates during IVF-SET were highest 
after the first cycle; dropout rates during IUI-OS  peaked after the second cycle 
while dropout rates during IVF-MNC were evenly distributed between cycles. 
The dropout rate over time was significantly higher for IVF-MNC compared to 
IUI-OS, but similar for IVF-SET and IUI-OS. Most dropouts during IVF-SET and 
IVF-MNC were patient initiated, whereas most dropouts during IUI-OS followed 
medical advice. 
To the best of our knowledge this is the first study to compare dropout rates 
and burden of IVF-SET, IVF-MNC and IUI-OS. The strength of this study lies in the 
randomised controlled multi centered setting that ensures similarity between 
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the couples in the studied intervention groups. Also, we used a predefined 
timeframe of 12 months starting on the day of randomisation for our analysis. 
As couples allocated in IVF-SET were offered a maximum of three cycles, and 
couples allocated to IVF-MNC or IUI-OS were offered a maximum of six cycles, 
we could compare dropout rates over time rather than per cycle. 
Still, our results should be interpreted with some caution. Numbers were small 
and the underlying reasons for discontinuing treatment are unknown in 5% of 
the dropouts. 
Also, we did not perform a test evaluating baseline psychological status in 
these couples, but we would expect baseline levels to be comparable between 
all three groups at the time of randomisation. 
Overall dropout rates in our study were low in all treatment arms compared to 
other studies Dropout rates for IVF of 15% were low to compared to the wide 
range in cumulative dropout rates of 7% to 90% as previously reported (29,30). 
Also for IVF-MNC our dropout rates were low compared to the published cohort 
study that reported cumulative dropout rates of 48% after nine cycles (23).  The 
13% dropout rate of couples allocated to IUI-OS is also lower compared to the 
previously reported 28% dropout rate (24). Possibly, the relatively low dropout 
rates are due to the “trial effect” i.e. the couples enrolled in this randomised trial 
were more motivated in comparison to couples from a study cohort (24,29, 30). 
Even so, couples in all three treatment programs took a break from treatment, 
an option that is not described in previously published studies (16, 24, 29). 
The phenomenon of dropouts due to emotional or physical burden of the 
treatment is associated with psychological factors (15-17). How to offer sub 
fertile couples adequate (psychological) support during a MAR treatment 
program is still uncertain (31-36). Dropouts after medical advice are associated 
with increased levels of anxiety and distress afterwards, but there is no evidence 
of how couples adjust emotionally over time (8). Possibly, in depth interviews 
with all couples dropping out, whether after medical advice or at their own 
initiative, may give more insight in the timing and motivation behind their 
decision, and long term follow up may shed light on their long term emotional 
adjustment. 
We hypothesize that the reasons that dropout rates are highest during  
IVF-MNC, both relatively and in absolute numbers, compared to IUI-OS because 
there is only one follicle available in IVF-MNC, and that a failure at any one of  
the many subsequent steps like follicle aspiration, fertilization or embryo  
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transfer, inevitably results in treatment failure. This line of thinking is 
underpinned by results of an earlier cohort study where cancellation of 
oocyte retrieval, fertilization failure, and failure to reach embryo transfer were 
predisposing factors for dropouts (23). Also, the most stressful time points 
during any IVF procedure are the oocyte retrieval, embryo transfer and the  
2 week waiting period until the pregnancy test and these are all experienced 
more frequently in IVF-MNC than in conventional IVF (37). On the other hand, 
a mild stimulation protocol with fewer injections possibly reduces physical and 
emotional stress and couples seem to accept simplicity and short duration of 
a low stimulation regimen in spite of drawbacks such as higher risk of cycle 
cancellation and the necessity for more treatment cycles (38). Be it as it may, 
the real attitude of a couple to treatment is reflected in their actions and this is 
what we studied. If dropout is considered a proxy or symptom for burden, then 
it seems fair to conclude that couples experience IVF-MNC as more burdensome 
than IUI-OS and at least as burdensome as IVF-SET (38,39). 
In conclusion, dropout rates were highest for couples allocated to IVF-MNC 
compared to couples allocated to IUI-OS and were similar for couples allocated 
to IVF-SET. It would therefore seem that IVF-MNC, is not such a “patient friendly” 
alternative to IVF-SET, as has been often suggested. 
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