Infertility and treatment by IVF-ET have been associated with
stress (1-4). Stress reduction might improve fertility (5). The
beneficial effect of humor in stress situations is well established
(6-10). Humor and laughter may have an effect on the embryo-
uterine interplay through neuroendocrine pathways or nonovarian
stress reduction, augmenting uterine receptivity (11-23). Medical
clowning uses humor as an adjunct therapeutic tool. However, it
has not been explored in the context of IVFE. The aim of this
study was to evaluate the impact of medical clowning on
pregnancy rates after IVF-ET.

Patients undergoing ET at Assaf Harofeh Medical Center’s IVF
Unit from June 1, 2005, to May 31, 2006, were recruited. During
this period, a medical clown visited the unit approximately every
second week. The original design was an experimental prospective

Shevach Friedler, M.D.*¢

Saralee Glasser, M.A.°

Liat Azani, M.Sc.¢

Laurence S. Freedman, Ph.D.¢

Arie Raziel, M.D.*¢

Dvora Strassburger, Ph.D.*¢

Raphael Ron-El, M.D.*¢

Liat Lerner-Geva, M.D., Ph.D.>

“ Infertility and IVF unit, Assaf Harofeh Medical Center, Zrifin,
Israel

" Women and Children’s Health Research Unit, Gertner
Institute for Epidemiology and Health Policy Research,
Tel-Hashomer, Israel

¢ Biostatistics Unit, Gertner Institute for Epidemiology and
Health Policy Research, Tel-Hashomer, Israel

4 The Sackler School of Medicine, Tel Aviv University, Ramat
Aviv, Israel

Received August 5, 2010; revised and accepted December 8, 2010.

S.F. has nothing to disclose. S.G. has nothing to disclose. L.A. has
nothing to disclose. L.S.F. has nothing to disclose. A.R. has nothing
to disclose. D.S. has nothing to disclose. R.R-E. has nothing to
disclose. L.L-G. has nothing to disclose.

Reprint requests: Professor Shevach Friedler, M.D., Infertility and IVF Unit,
Assaf Harofeh Medical Center, Zrifin, Israel (E-mail: ivfunitdoc@asaf.
health.gov.il).

The effect of medical clowning on
pregnancy rates after in vitro fertilization
and embryo transfer (IVF-ET)

This experimental prospective quasi-randomized study examining the impact of a medical clowning encounter
after ET after IVF found that the pregnancy rate in the intervention group was 36.4%, compared with 20.2% in
the control group (adjusted odds ratio, 2.67; 95% confidence interval, 1.36-5.24). Medical clowning as an adjunct
to IVF-ET may have a beneficial effect on pregnancy rates and deserves further investigation. (Fertil Steril®
2011;: M -M. ©2011 by American Society for Reproductive Medicine.)
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quasi-randomized study, recruiting all women attending the unit
for ET on the clown’s visit day to the intervention group and all
who were invited for ET on another day of the same week to the
control group. All women who attended the unit during a clown’s
visit day were indeed recruited to the intervention group, but con-
trols were not always recruited on the corresponding “nonclown”
days. Therefore, in the end there were fewer days of recruitment to
the control than to the intervention group. To compensate, we iden-
tified from medical records nonrecruited women who had attended
the unit on nonclown days and supplemented the control group.
The final design was a quasi-randomized trial with supplementary
controls from the same population.

A structured questionnaire (including demographic and clinical
information), was completed for all women on the day of the ET
(or from the medical records for the 25 women supplemented to
the control group). The outcome of just one treatment cycle per
woman was evaluated. Determination of pregnancy required
ultrasound demonstration of a gestational sac.

Informed consent was obtained from all participants on the day
of ET. Only three women refused participation. The study was
approved by the center’s Institutional Review Board (no. 114/05).

Patients included in the study were treated by routine controlled
ovarian hyperstimulation (COH) protocols for IVF using a long
GnRH agonist or GnRH antagonist, as described elsewhere (24).

Oocytes were retrieved by ultrasound-guided transvaginal
follicular aspiration, 35-38 hours after administration of 5,000 IU
hCG. Fertilization was assessed 16-18 hours after routine IVF or
intracytoplasmic sperm injection (ICSI) and after the presence of
two pronuclei was recorded. Embryonic cleavage and morphologic
appearance were assessed 4044 hours and 64-68 hours after ICSI/
IVE. A morphologic score was given for each embryo according to de-
gree of fragmentation: 1, no fragmentation; 2, <20% fragmentation;
3, 20%—-50% fragmentation; 4, >50% fragmentation.

ET was performed using a Wallace catheter (Marlow Technolo-
gies, Willoughby, OH). The number of embryos to be transferred
was decided according to the Israeli Ministry of Health guidelines,
that is, only two embryos for the first three ETs. A third embryo is
allowed for women aged >35 years, and a fourth for women aged
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>40 years or in cases after repeated implantation failure. All
patients (in both the intervention and control groups) received
the same information regarding the quality and number ET.

Luteal support using micronized P was given to all patients,
starting on the day of ET, until serum $-hCG measurement 14
days later, and continued until the eighth week of gestation in preg-
nant patients.

Each patient in the intervention group was visited by a profes-
sional medical clown immediately after ET, while lying in bed.
This encounter lasted 12—15 minutes and included a routine devel-
oped by the principal investigators (SF and AS) as suitable for such
patients. The routine included jokes, tricks, and magic and was
performed on a one-to-one basis with the clown dressed as
a “chef de cuisine.” The same clown performed the same routine
at all visits.

Given a two-sided significance level of .05 and a difference of
15% in the clinical pregnancy rate between the two groups, the
group size needed for 80% statistical power was 94 patients in
each arm.

Statistical analysis was performed using the x test for compar-
ison of the groups’ pregnancy rates and other categorical variables,
and Student’s two-sided # test regarding continuous variables. A

cycle characteristics.

multivariable logistic regression model was used to adjust the
pregnancy rates for prognostic factor imbalances. P<.05 was
considered statistically significant.

The study sample included 219 patients (110 in the intervention
group and 109 in the control group). There were no significant dif-
ferences between the groups regarding age (mean age, 34.2 + 4.9
and 34.1 £ 5.4 years, respectively), education (mean years, 14.3 +
2.8 and 14.3 £ 2.3, respectively), religious affiliation, or family
status. Women in the intervention group had similar rates of irreg-
ular menses, types of infertility, and previous IVF cycles compared
to the control group. Women in the intervention group had signif-
icantly more years of infertility (4.1 & 2.9 and 3.4 £ 2.8 years,
respectively). No significant differences were observed in the
type of ET (fresh vs. frozen), levels of peak E,, type of COH
protocol, type of cycle, number of retrieved oocytes, fertilized
oocytes, or ET. More women in the control group had ET on day
3, while more in the intervention group had ET on day 2 (P=.06).

The pregnancy rate in the intervention group was 36.4%, com-
pared with 20.2% in controls (P=.008). In multivariable analysis
(Table 1), the intervention group had a 2.67 (95% confidence inter-
val [CI], 1.36-5.24) higher odds of pregnancy than controls after
adjustment for age, diagnosis and type of infertility, length of
infertility, cycle characteristics, number of ETs, and ET day.

TABLE 1

Multivariable logistic regression analysis model for pregnancy rates after IVF-ET adjusted for study group, age, infertility, and

Pregnancy, Adjusted odds
Characteristic N n (%) P value ratio (95% CI) P value
Group .008 .004
Control 109 22 (20.2) 1.0
Intervention 110 40 (36.4) 2.67 (1.36-5.24)
Age, y .45 .54
<30 55 16 (29.1) 1.0
30-34 65 22 (33.9) 1.25 (0.53-2.92)
35-39 62 17 (27.4) 0.77 (0.30-1.95)
40-46 37 7 (18.9) 0.58 (0.17-1.95)
Diagnosis of infertility .44 .87
Hormonal 20 4 (20.0) 0.89 (0.26-3.12)
Mechanical 30 7 (23.3) 0.78 (0.28-2.13)
Male 130 39 (30.0) 1.0
Unexplained 38 11 (28.9) 1.27 (0.53-3.02)
Type of infertility .69 44
Primary 100 27 (27.0) 1.0
Secondary 119 35 (29.4) 1.30 (0.67-2.52)
Type of cycle .19 .24
Fresh 187 56 (29.9) 1.0
Frozen 32 6 (18.7) 0.51 (0.17-1.56)
No. of transferred embryos .30 .97
1-2 133 41 (30.8) 1.0
3-4 86 21 (24.4) 1.01 (0.47-2.16)
Length of infertility, y .27 .14
1-2 83 27 (32.5) 1.0
3-4 64 16 (25.0) 0.53 (0.23-1.19)
5+ 54 11 (20.4) 0.45 (0.18-1.13)
Transfer day .79 .27
2 141 40 (28.4) 1.0
3-5 73 22 (30.1) 1.48 (0.74-2.97)
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The concept of humor or laughter being therapeutic appears in
many ancient cultures, but it has not been evaluated using
evidence-based methodology. Studies by Fry (11-16), Cousins
(17), and Berk et al. (18-23) have laid the foundations for
investigating various physiological parameters influenced by
laughter. Based on research in psychoneuroimmunology, it appears
that increased stress levels can lead to changes in psychological
and physiological functioning and in the levels of stress hormones.
Other messengers such as PRL, growth hormone, insulin,
glucagon, thyroid hormone, and gonadotropin can also be affected
by stress (25), as may levels of neurotransmitters, neurohormones,
cytokines, and various cells in the immune system (26). Humor
and laughter are believed to act as a coping mechanism to reduce
stress and psychological symptoms related to negative life events
and improve quality of life and immune function (7-10, 27, 28).

Interactions between hormonal and neurobiological systems
may affect reproductive processes (29). Reciprocal interference
is even more plausible, since stress and reproduction are controlled
by similar nuclei within the hypothalamus and by similar neuro-
transmitters. An association between activated T-cell lymphocytes
in the peripheral blood and implantation rates has been suggested
in women undergoing IVF (30-33).

Although the exact mechanism whereby stress interferes with
reproductive processes is not fully understood, experimental evi-
dence (34-36) increasingly indicates that lower stress levels result
in better fertility treatment outcome (37-40). Recently, a mouse
implantation model, on the possible impact of stress on uterine
receptivity, independent of hypophysial-pituitary-gonadal axis dys-
function (41), revealed that mice exposed to stress had significantly
fewer implantation sites. There is substantial initial evidence that
psychological disposition influences fertility and thus the outcome
of fertilization techniques (5). However, most publications in this
field are empiric and lack rigorous methodology (42, 43).

The current results suggest that medical clowning, used as an
adjunctive intervention, may have a beneficial effect upon IVF-
ET outcome. The results are surprising since the patients in the

intervention group were visited by the clown for only 12-15
minutes. This is in disagreement with previous publications indi-
cating that the most successful interventions have strong education
and skills training components and require much longer periods of
intervention (34, 44).

Allocation of the intervention was quasi-randomized. While we
are unaware of confounding variables that could explain the ob-
served difference in pregnancy rates, we cannot completely rule
them out. Women in the intervention group had a higher pregnancy
rate, despite having more years of infertility (which was accounted
for in the multivariable model). Boivin et al. (45) observed that less
stressed infertile patients do not feel they need psychological inter-
vention. It is possible that stress-reducing techniques are more use-
ful for those experiencing more stress resulting from a longer
duration of infertility. Individual baseline personality differences
such as anxiety and coping strategies were beyond the scope of
the present analysis. These characteristics may influence the reac-
tion to the clown’s visit and affect the pregnancy rates. Embryo
morphology was not compared between the groups and could
have had an impact on outcome. Although this study presents re-
sults from a single IVF unit, the population is nonselective since
the national insurance policy in Israel covers all IVF for all women
for the first and second child.

The resources required to implement medical clowning are far
less than those for other stress-reducing techniques. Moreover,
the simple nature of a medical clown encounter makes it feasible
for implementation in other settings and cultures. In view of the
positive results observed in this study, the use of humor and
medical clowning as an adjunct to treatment for infertility deserves
further investigation.

Acknowledgments: The authors thank Mr. Shlomi Algussi, a professional
medical clown, for his valuable and indispensable contribution to the
designing and performance of this study. We thank Ms. Esther Pollak,
M.H.A,, for her assistance in data collection, organization, and technical
support during the study. We thank Dr. Malka Gorfine, Ph.D., for her
statistical support in the design of the study.

[ RereREN CES |

1. Newton CR, Hearn MT, Yupze AA. Psychological 8. Bennett H. Humor in medicine. South Med J 18. Berk L, Tan S, Nehlsen-Cannarella S, Napier B,
assessment and follow-up after in vitro fertilization: 2003;96:1257-61. Lewis J, Lee J, et al. Humor associated laughter
assessing the impact of failure. Fertil Steril 9. MacDonald C. A chuckle a day keeps the doctor decreases cortisol and increases spontaneous
1990;54:879-86. away: therapeutic humor and laughter. J lymphocyte blastogenesis. Clin Res 1988;36:435A.

2. Litt MD, Tennen H, Affleck G, Klock S. Coping and Psychosoc Nurs Ment Health Serv 2004;42:18-25. 19. Berk L, Tan S, Napier B, Evy W. Eustress of
cognitive factors in adaptation to in vitro 10. Weiss R. Initiative proves laughter is the best mirthful laughter modifies natural killer cell
fertilization failure. J Behav Med 1992;15:171-87. medicine. Health Prog 2002;83:54. activity. Clin Res 1989;37:115A.

3. Mahlstedt PP. Psychological issues of infertility and 11. Fry W. Mirth and oxygen saturation levels of 20. Berk L, Tan S, Fry W, Napier B, Lee J, Hubbard R,
assisted reproductive technology. Urol Clin N Am peripheral blood. Psychother and Psychosom et al. Neuroendocrine and stress hormone changes
1994;21:557-66. 1971;19:76-84. during mirthful laughter. Am J Med Sci 1989;298:

4. Merari D, Feldberg D, Elizur A, Golsman J, 12. Fry W. The respiratory components of mirthful 391-6.

Modan B. Psychological and hormonal changes in laughter. J Biol Psychol 1977;19:39-50. 21. Berk L, Tan S, Fry W. Eustress of humor associated
the course of in vitro fertilization. J Assist Reprod 13. Fry W. Humor, physiology, and the aging process. laughter modulates specific immune system
Genet 1992;9:161-9. In:  Nahemov L, McCluskey-Fawcett K, components. Ann Behav Med. Suppl. Proc Soc

5. Campagne DM. Should fertilization treatment start McGhee P, eds. Humor and aging. Orlando, FL: Behav Med 16th Ann Sci Sess 1993;15:S111.
with reducing stress? Hum Reprod 2006;21: Academic Press, 1986:81-98. 22. Berk L, Tan S. Eustress of mirthful laughter
1651-8. 14. Fry W. Mirthful laughter and blood pressure. modulates the immune system lymphokine

6. Dixon N. Humor: a cognitive alternative to stress?. Humor: Int J Humor Res 1988;1:49-62. interferon-gama. Ann Behav Med. Suppl. Proc
In: Sarason I, Spielberger C, eds. Stress and anxiety. 15. Fry W. The physiological effects of humor, mirth, Soc Behav Med 16th Ann Sci Sess 1995;17:C064.
Vol. 7. Washington, DC: Hemisphere, 1980:281-9. and laughter. ] Am Med Assoc 1992;267:1857-8. 23. Berk L, Felten D, Tan S, Bittman S, Westengard J.

7. Balick M, Lee R. The role of laughter in traditional 16. Fry W. The biology of humor. Humor: Int J] Humor Modulation of neuroimmune parameters during

medicine and its relevance to the clinical setting:
healing with ha! Altern Ther Health Med 2003;9:
88-91.

Res 1994;7:111-26.

. Cousins N. Anatomy of an illness as perceived by

the patient. Toronto: Bantam, 1979.

the eustress of humor-associated mirthful
laughter. Altern Ther Health Med 2001;7:62-72,
74-6.

Fertility and Sterility®




24.

25.

26.

27.

28.

29.

30.

Friedler S, Gilboa S, Schachter M, Raziel A,
Strassburger D, Ron-El R. Luteal phase
characteristics following GnRH antagonist or
agonist treatment—a comparative study. Reprod
Biomed Online 2001;12:27-32.

Curtis G. Psychoendocrine stress response: steroid
and peptide hormones. In: Stoll BA, ed. Mind and
cancer prognosis. Chichester: John Wiley & Sons,
1979:61-72.

Anderson G, Kiecolt-Glaser J, Glaser R. A
biobehavioral model of cancer stress and disease
course. Am Psychol 1994;49:389-404.

Long P. Laugh and be well? Psychol Today
1987;21:28-9.

Dixon N. Humor: a cognitive alternative to stress?
In: Sarason I, Spielberger C, eds. Stress and
Anxiety. vol. 7. Washington, DC: Hemisphere,
1980:281-9.

Cwikel J, Gidron Y, Sheiner E. Psychological
interactions with infertility among women. Eur
J Obstet Gynecol Reprod Biol 2004;117:
126-31.

Gallinelli A, Roncaglia R, Matteo ML, Ciaccio I,
Volpe A, Facchinetti F. Immunological changes
and stress are associated with different
implantation rates in patients undergoing in vitro
fertilization-embryo transfer. Fertil Steril 2001;76:
85-91.

31.

32.

33.

34.

35.

36.

37.

38.

Palter SF, Tavares AB, Hourvitz A, Veldhuis JD,
Adashi EY. Are estrogens of import to primate/
human ovarian folliculogenesis? Endocr Rev
2001;22:389-424.

Hosaka T, Matsubayashi H, Sugiyama Y, Izumi S,
Makino T. Effect of psychiatric group intervention
on natural-killer cell activity and pregnancy rate.
Gen Hosp Psychiatr 2002;24:353-6.

Dobson H, Ghuman S, Prabhakar S, Smith R. A
conceptual model of the influence of stress on
female reproduction. Reproduction 2003;125:151-63.
Greil AL. Infertility and psychological distress:
a critical review of the literature. Soc Sci Med
1997;45:1679-704.

Boivin J. A review of psychosocial interventions in
infertility. Soc Sci Med 2003;57:2325-41.

Domar AD, Cousineau TM. Psychological impact
of infertility. Best Prac Res Clin Obstet Gynaecol
2007;21:293-308.

Demyttemaere K, Bonte L, Gheldof M,
Vervacke M, Meuleman C, Vanderschuerem D,
et al. Coping style and depression level influence
outcome in in vitro fertilization. Fertil Steril
1998;69:1026-33.

Smeenk JMJ, Verhaak CM, Eugster A, van
Minnen A, Zielhuis GA, Braat DDM. The effect
of anxiety and depression on the outcome of in-
vitro fertilization. Hum Reprod 2001;16:1420-3.

39.

40.

41.

42.

43.

44.

45.

Demyttenaere K, Nijs P, Ever-Kiebooms G,
Koninckx PR. Coping and the ineffectiveness of
coping influence the outcome of
fertilization through stress
Psychoneuroendocrinology 1992;17:655-65.
Smeenk JMJ, Verhaak CM, Vingerhoets AJ,
Sweep CG, Merkus JM, Willemsen SJ, et al.
Stress and outcome success in IVF: the role of
self-reports and endocrine variables. Hum Reprod
2005;20:991-6.

Kondoh E, Okamoto T, Higuchi T, Tatsumi K,
Baba T, Murphy SK, et al. Stress affects uterine
receptivity through an ovarian-independent path-
way. Hum Reprod 2009;24:945-53.

Bennett MP, Lengacher CA. Humor and laughter may
influence health. 1. History and background. Evid
Based Complement Alternat Med 2006;3:61-3.
Bennett MP, Lengacher CA. Humor and laughter
may influence health. II. Complementary therapies
and humor in a clinical population. Evid Based
Complement Alternat Med 2006;3:187-90.
Hammerli K, Znoj H, Barth J. The efficacy of
psychological intervention for infertile patients:
a meta-analysis examining mental health and preg-
nancy rate. Hum Reprod Update 2009;15:279-95.
Boivin J, Scanlan LC, Walker SM. Why are infertile
patients not using psychosocial counselling? Hum
Reprod 1999;14:1384-91.

in vitro
responses.

Friedler et al. Correspondence

Vol. H, No. I, H 2011




	The effect of medical clowning on pregnancy rates after in vitro fertilization and embryo transfer (IVF-ET)
	Acknowledgments
	References


