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Introduction
Continuous monitoring of embryo development with time-lapse 
technology has been utilized in assisted reproduction for several 
years, both for research and in recent years in clinical practice. 
This entails a combination of digital photography, incubation 
and culture, high-magnification microscopy and computer 
processing of digital images to form short time-lapse sequences. 
The embryo is photographed at 10-20 minute intervals without 
the need of removing it from the incubator for this purpose. 
The information obtained through this technology has been 
important in increasing the understanding of the development 
of human pre-implantation embryos in vitro [1,2]. During the 
past 5-6 years, a rapid increase in the production and availability 
of this technology has led to its large-scale use in assisted 
reproduction [3]. 

A number of studies have been published where the effects of 
the use of time-lapse technology and its application in assisted 
reproduction treatments has been studied [4,5]. 

Focus has been on validating evaluation parameters of embryo 
development to maximize utilization of the technology. 
Many of these studies show a positive effect with increase in 
pregnancy rates as a consequence of using these new evaluation 
parameters. Recently a prospective randomized study shows 

clinical advantages in reproductive outcomes when using time-
lapse technology [6]. Concurrent with these new developments, 
a number of IVF-clinics have chosen to make the information 
included in the time-lapse sequences accessible for their 
patients in the form of video-sequences showing the details 
of the development of their embryos. According to available 
information, the experience of this new practice is satisfying 
although studies are lacking on how patients experience this 
new source of information [7,8].

Implementation of this new technology can be compared 
with the advent of ultrasound imaging during pregnancy in 
the late 1960´s. The diagnostic value of ultrasound imaging 
was acknowledged early on whereas the impact on patient’s 
experience of pregnancy and potential negative psychological 
effects were debated [9]. With technological improvements 
and general use of ultrasound technology, it has become clear 
however that patients in general are positive and welcome the 
opportunity for potential bonding with the child-to-be [10,11].

Ethical aspects of innovative technology in reproductive- and 
maternity care need scrutiny to make sure those patient aspects 
are not forgotten in the ever-increasing speed of technological 
development. We wish to add the patient perspective to the 
ongoing debate on the potential benefits of the technology.

The use of time-lapse monitoring in ART is spreading rapidly and is already considered an 
important part of treatment in many centers internationally, but studies are lacking on patients 
experience of using this technology. We consider it important not to forget patient-oriented 
aspects of new technologies. The study question was therefore; how do patients value the chance 
to view time-lapse sequences of their embryos at the time of embryo transfer?

We performed a prospective, observational questionnaire study at three of IVF Sweden`s centers, 
including 242 patients. We report the results from self-evaluated scores of patient´s experience 
which were reported anonymously. Participants in the study were patients who were offered 
to view time-lapse sequences of embryos at the time of embryo transfer. A 5-grade Likert-scale 
instrument was used for assessing patient’s experience.

A majority of the patients found viewing the sequences to be a relevant and important aspect 
of their treatments. Patients felt increased participation in, and increased satisfaction with the 
treatment. There was a clear interest in obtaining a copy of the time-lapse sequence but only if 
the treatment resulted in a pregnancy.

If time-lapse technology is available in a clinic it could be an additive value to share the sequences 
with the patients as deepened information about their treatment. If a copy of the sequences is 
made available to the patients we recommend to delay the time for that at least until there is a 
verified ongoing pregnancy.
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Previous research indicates that patients have great expectations 
regarding their IVF-treatments. Stress level is high as well as 
concern regarding the possibilities to be able to become parents 
[12,13].

It is conceivable that viewing the sequences of embryo 
development may create expectations which the treatment 
cannot meet if pregnancy is not achieved or if the pregnancy 
is prematurely terminated in cases of miscarriage. In case of a 
negative result of the treatment it might be possible that new 
questions are raised about the time-lapse evaluation. Some 
patients might want to reevaluate the sequences or have a 
second opinion in light of the result. It is important to seriously 
consider these questions and study how patients experience the 
implementation of new technologies.

The objective of this study was therefore to examine patient´s 
experience of viewing time-lapse sequences of the development 
of the selected embryo/embryos at the time of embryo transfer.

Material and Methods
This was an anonymous survey study including patients at three 
privately funded IVF-clinics in Sweden.

The study is descriptive in its approach since it aims at describing 
an existing phenomenon although a quantitative method for data 
collection was used. Only primary data were collected. The three 
clinics included in the study were: IVF-kliniken CuraÖresund, 
Malmö; Fertilitetscentrum Gothenburg; IVF-kliniken Falun. 
All clinics are private enterprises and a part of the IVF-Sverige 
consortium. The time-lapse systems utilized were Primo Vision® 
(Malmö and Gothenburg) and EmbryoScope® (Falun). Both are 
produced and distributed by Vitrolife®.

Most patients in these three clinics fund their own treatment 
costs and only a minority of the patients received state-funded 
treatments. The study did not collect data on that aspect and 
time-lapse culture did not entail any additional costs for patients.

No remuneration was offered to the patients for participation in 
the study. Patients having embryos cultured in the time-lapse 
systems during the study period were offered to view and to have 
their time-lapse sequences explained to them by an embryologist 
and/or a clinician The only exclusion criteria were inability to 
read Swedish as translation of the questionnaire form was not 
available. See Figure 1 for further details on patient recruitment.

The sequence was viewed at the time of embryo transfer 
and was explained as additional information to the regular 
description of the stage of embryo development at transfer. 
This additional information took approximately 5 minutes and 
included visualizing cell cleavages, appearance/disappearance 

of nuclei, dynamics of embryo development and possible 
fragmentation as well as explaining progression and frequency 
of cell cleavages. A vast majority of the transfers were single 
embryo transfers. If a double embryo transfer was performed, 
the time-lapse sequences of both embryos were shown to the 
patients. All patients who had embryos cultured under time-
lapse conditions were willing to view the sequences at the time 
of embryo transfer. 

The time-lapse sequences were shown on a computer screen or 
tablet computer by the clinician performing the embryo transfer 
and/or by an embryologist. In case the patients requested, or 
if the clinician/embryologist wanted to review details, the 
sequence could be stopped and/or repeated. In all cases the same 
kind of information was given regarding embryo development 
and progression of cell divisions.

No selection of patient’s was performed regarding embryo 
quality at the day of embryo transfer. Patients were recruited 
consecutively and only according to time-lapse culture 
availability, meaning that patients with varying embryo quality 
participated in the study. Because of the anonymous nature of 
the data collection, no correlation with embryo quality was 
possible.

In connection with the embryo transfer the clinician asked the 
couple to fill in the questionnaire form, details of which are 
given in Table 1. A great majority of the patients viewing the 
time-lapse sequences participated in the survey but we did not 
register if they did or not, since the questionnaire forms were 
left anonymously. Men and women completed separate survey 
forms. Patients were recruited consecutively in the participating 
clinics during the study period.

The study used a 5-grade Likert-scale instrument for assessing 
patient’s experience. See Table 1 for details regarding the 
questions.

The alternatives for answering the Likert-scale questions were:

1: Agree completely

2: Mostly agree

3: Neither

4: Mostly disagree

5: Completely disagree

Demographic data and data on previous attempts were collected. 
If the couple both attended the transfer, they were each asked 
for participation, otherwise only the woman coming for embryo 
replacement participated in the study.

Figure 1. Flow chart of patient recruitment for the study
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Data analysis
Data was analyzed using an SPSS statistical processor (IBM, 
version 21) in order to run correlation- and descriptive analyses. 
The results were then presented in graphical forms as appropriate 
with further contextual interpretation. The Kruskal-Wallis 
significance test was performed for Likert scale questions.

Limitations
The number of recruited patients varied somewhat between the 
clinics but no obvious differences were observed. Some of the 
patients had state-funded treatment which may have affected the 
answers to questions regarding costs of the additional service in 
connection with time-lapse culture.

The sample studied here may to some degree be considered an 
opportunity sample since couples eligible to participate were 
those who had time-lapse culture of their embryos. This may 
limit the possible generalization of the results presented here 
to all IVF-patients. There was however no a-priory selection 
of cases or couples for time-lapse culture and all these couples 
were included during the study period so this limitation should 
not be a serious one. No drop-outs were observed; on the 
contrary patients were eager to participate and we consider the 
sample studied to be representative of the general population of 
patients coming for IVF-treatment.

The reliability and validity of the questionnaire were not tested 
beforehand and as this is the first study to evaluate patient’s 
experience of viewing time-lapse sequences we consider this a 
pilot study in the field.

Ethical considerations
Application for ethical approval was sent to the regional ethics 
committee at Lund University. The committee considered the 
study to lie outside the boundaries of ethical vetting because of 
the non-invasive and anonymous nature of the study.

Results
The study included 242 respondents with an average age of 36 
years. Of these 54% were female, 42% male, 4% did not answer 
that question.

The distribution of patients between clinics was: CuraOresund 
Malmö 26%; Fertilitetscentrum Gothenburg 23%; IVF-kliniken 
Falun 51%. Average number of previous embryo transfers was 
2.2. The average scores to questions 1 through 9 are shown 
graphically in Figure 2. Because of the non-parametric nature 
of the data, the mean, median and mode for the participant’s 
responses are given in Table 2. Results of the correlation 
analysis regarding age, sex of the respondent, number of 
previous transfers as well as the clinic in question are also given 
in Table 2.

Patients expressed that viewing the time-lapse sequences 
gave them important and relevant information regarding 
their treatment. Furthermore, those who had previously had 
conventional oral and screen-viewing information found that 
less satisfactory compared with time-lapse viewing; however, 
the number of previous embryo transfers showed significant 
negative correlation with how important patients considered 
receiving information on embryo development in the laboratory 

Categorical variable: Sex

Continuous variables: Age and number of previous attempts

Likert scale questions:

The sequence I viewed at the time of embryo transfer gave important and relevant information      regarding our treatment.

In my experience of previous embryo transfers, oral information regarding the transferred embryo and/or viewing the embryo on screen at the time of transfer gave me 
adequate information.

It is important for me to know exactly how our embryos developed in the laboratory.

Seeing the embryo development increases my feeling of participation in our treatment.

I would prefer not to know too much about our embryo development.

I would like to have access to a copy of the time-lapse sequence of the transferred embryo for private use. (If not, please skip question #7).

I would like to have access of such a copy, even if the treatment does not lead to a pregnancy.

I would consider paying extra for use of time-lapse technology in future treatment cycles.

Access to the time-lapse sequence would increase my satisfaction with the IVF-treatment.

Table 1. Details of the questionnaire used in the study.

Question Mean Median Mode Sex Age Previous 
attempts Clinic

1. The sequence gave relevant information 4,5 5 5 n.s. n.s. n.s. n.s.
2. Oral information was adequate 3,4 3 3 n.s. n.s. n.s. n.s.
3. Knowledge is important 4,4 5 5 n.s. n.s. P=0.009 p=0.006
4. Increased feeling of participation 4,8 5 5 n.s. n.s. n.s. n.s.
5. Prefer not to know 1,1 1 1 n.s. P=0.029 n.s. n.s.
6. Access to copy of the sequence 3,9 5 5 n.s. n.s. P=0.036 P=0.003
7. Access to copy even if no pregnancy 2,4 2 1 n.s. n.s. n.s. n.s.
8. Would consider paying extra 3,2 3 3 n.s. n.s. n.s. n.s.
9. Access to sequence would increase 
satisfaction 3,7 4 5 n.s. n.s. n.s. n.s.

Table 2. Mean, median and mode for all responses to the Likert-scale questions and results from the correlation analysis. n.s: not significant
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(Pearson correlation, 2-tailed, p ≤ 0.009). The number of 
previous transfers showed significant positive correlation 
with their desire to have access to the time-lapse sequence 
(p=0.036). Patients expressed the opinion that the information 
on embryo development is important and that it increased their 
feeling of participation in the treatment. Patients do not wish 
to stay ignorant on the specifics of embryo development in the 
laboratory and there is a clear interest in having access to a 
copy of the time-lapse sequence. However, in case of a negative 
pregnancy test, the respondents were much less interested in 
having a copy of the sequence.

There was not much interest in paying extra for time-lapse culture 
and access to the sequences. Additional comments offered by 
patients in writing generally showed a positive response to 
viewing the time-lapse sequences although a few patients did 
not consider this an important aspect of their treatment.

Age seems to correlate with patients not preferring to know 
details of embryo development (Q 5) meaning that older patients 
are less interested in knowing details of embryo development 
by time-lapse technology. It is also clear from the complete 
correlation analysis that there is very good internal consistency 
in the data such that there is for example a positive correlation 
between finding the time-lapse sequences important, wishing to 
obtain a copy of them and to be willing to pay for time-lapse 
culture.

Discussion
This study is, to our knowledge, the first to systematically assess 
patients’ experiences of viewing time lapse sequences showing 
embryo development. Clinicians and embryologists alike have 
the primary goal of increasing the efficacy of the treatments 
offered but sometimes the patients’ perspective might not be 
sufficiently well considered. Assisted reproduction treatments 
are associated with emotional strain and high expectations 
from patients whereas overall success rates per treatment 
remain relatively low. In 2010 the clinical pregnancy rate per 
transfer only reached 32-33% according to data collected by 
ESHRE [14,15]. 

When the majority of treatment cycles do not result in a 
pregnancy, it is important to simultaneously improve results 
while also facilitating patients´ coping strategies.

Research has shown that couples undergoing IVF-treatment 
are prone to seeing the pre-implantation embryo as their child 
and that professionals as a rule have a tendency to take a more 
pragmatic or distanced viewpoint [16]. In this context, it is 
reasonable that viewing time-lapse sequences could enhance 
these feelings and increase the emotional tie between the couple 
and the embryo. This is important to consider and may explain 
why couples in the study were reluctant to express a wish for a 
copy of the sequence unless a pregnancy had ensued.

Time-lapse imaging is a technique which in many ways can be 
compared to the use of fetal ultrasound. As described previously 
[9], fetal ultrasound is used as a technical diagnostic tool from a 
professional view, parents undergoing the examination however 
tend to see it as an experience that enhances the emotional 
bonding to the fetus. Ultrasound is in this aspect labeled as 
an “instrument of parenting” – the same could perhaps be 
applied for time-lapse. As is the case with time-lapse, not much 
academic attention is given today to the patient’s experience of 
the examination.

As previous studies on fetal ultrasound show, the parallel to 
time-lapse is partly obvious – time-lapse is from a professional 
point of view primarily a technical method to improve the 
culture and the selection of embryos. However when sharing 
the sequences with the patients, it might possibly also have an 
impact on the couples feelings for the embryo and a stronger 
emotional bonding to a potential child. The main discrepancy 
is however that ultrasonography is performed in an ongoing 
pregnancy, whereas time-lapse is performed on the first steps 
of a cleaving embryo making the issue in some ways even 
more sensitive. All couples coming for assisted reproduction 
have a deep longing for a child. At the point of viewing the 
sequence one doesn´t know if a pregnancy will be achieved. 
Some patients have in free comments stressed that viewing the 
sequence added an extra dimension to their treatment, that it 

Figure 2. Average scores on Likert scale questions according to Table 1.
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added interesting information and that their understanding of 
the treatment process grew significantly. Others commented that 
even if they appreciated to be shown the sequence, it was not 
that important for them and that they just expected the clinic to 
use the best technique available for their treatment.

Further studies are required to analyze how much patients 
identify with the embryos before implantation. Concepts like 
identification with the embryo and the hope created by showing 
an embryo that is labeled “normally developed” may be studied 
further. That might increase the positive expectations of an 
ART-treatment and lead to feelings of sorrow if the treatment is 
unsuccessful. The results do not indicate that viewing time-lapse-
sequences specifically adds extra stress in this aspect. However, 
there have been indications outside the questionnaire of our 
study, that some patients who reported a negative pregnancy-
test also spontaneously expressed a change of view of the time-
lapse sequence. When expectations of the treatment were not 
fulfilled their feelings about the information was altered in a 
negative way. That cannot be analyzed in this article as we did 
not have the possibility to include follow up questions. It would 
therefore be valuable to follow up if the patient’s opinions about 
viewing the sequence change depending on the result of the 
treatment. Academic literature is lacking in this area.

To view one’s own diagnostic images has been shown to influence 
the social dynamic of a medical consultation [17]. It enhanced 
the patient´s understanding of their medical problem and also 
had a potential for emotional impact (positive and negative). 
The study pointed out that at least for some patients the result 
of being shown images was that they felt more actively a part of 
the consultation. They felt more respected and valued by their 
doctor because more time was spent and because the doctor´s 
expectation of patient´s interest suggests a high opinion of the 
patient as a person. This effect was also seen in our study.

A possible bias could be that patients participating in the study 
were given extra information, and more time for information, 
and that that dimension per se made them more content with 
their treatment. To even better evaluate the role of the time-
lapse sequence it might be interesting to randomize and compare 
patient satisfaction with different set- ups of information. 

Another aspect that would need further consideration is if giving 
away sequences could potentially “backfire” if something 
goes wrong later in pregnancy. Patients might compare their 
sequences to others or to other sources of information. Are 
we prepared to meet that? And can we correctly convey the 
message to our patients of how flimsy the correlation might be 
between what happens in the IVF-dish and the final outcome? In 
ART, traditionally there has been no possibility to get a second 
opinion regarding morphological evaluation of embryo quality.

The field of ART is moving forward at a fast pace and technological 
innovations allow progress in this field as in many others. The 
information on embryo development gathered through time-
lapse technology is certainly important and interesting. Data 
has been presented to support that this information can be 
translated into patient benefit [18]. At this time however, while 
the use of time-lapse technology is rapidly increasing, it is a not 
clear if IVF-clinics can show clear improvements in pregnancy 
outcomes when using this technology [19]. In our eagerness 
to develop our supporting technology, we must not forget the 

couple who are in the middle of this whirlwind of technological 
development.

Conclusions
The use of time-lapse must be evidence based. A medical value 
and the benefits for the lab-procedure and for the IVF-treatment 
are fundamental. If the technique is available in a clinic and 
used with this intention it could then be an additive value to 
share the sequences with the patients as deepened information 
about their treatment. We found that patients considered 
viewing the sequences to be a relevant and important aspect 
of their treatments. On the whole, the positive comments 
dominated and if the practical circumstances in a clinic allow 
it, it could be considered that it would be worthwhile to include 
this information in the treatment and that it would add extra 
value for the patients. As to all new routines advantages and 
disadvantages must be considered in prioritizing, e.g. time 
available for consultation at the occasion of embryo transfer and 
possible extra work with follow up consultations.

A majority of the participating couples expressed a clear 
interest in obtaining a copy of the time-lapse sequence but 
only if the treatment resulted in a pregnancy. It may therefore, 
in our opinion, be worth considering only giving a copy of the 
sequence to patients with an ongoing pregnancy or even wait 
until the time of birth.
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