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Summary

Purpose of Investigation: To investigate prospectively if the pregnancy outcome in infertile women undergoing assisted reproductive tech-
nology (ART) is predictable by a combination of psychological stress examinations on the day of embryo/blastocyst transfer. Materials and
Methods: From April 2012 to May 2012, 114 women aged 42 years old or less underwent transfer of morphologically-good embryo/blasto-
cyst(s) in the present in vitro fertilization (IVF) center. Immediately before the transfer, salivary secretion was obtained and frozen. a-amylase
and cortisol concentrations were quantified using biochemical assays. In addition, patients were asked to answer General Health Questionnaire
28 (GHQ28) and Zung’s Self Rating Depression Scale (SDS) following transfer. The results were compared between the pregnant group and
non-pregnant group. Results: There were no significant differences in the age of the infertile couples between the pregnant group and non-preg-
nant group as well as body mass index of the infertile women. The GHQ28 and SDS scores were similar between the two groups, as were the
salivary o-amylase and cortisol concentrations. Conclusion: This prospective study failed to demonstrate the predictivity of the pregnancy out-

come by psychological stress examinations in infertile women in an ART program, even though these tests were used in combination.
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Introduction

The idea that psychological stress triggers major health prob-
lems, including cardiovascular and endocrinological diseases,
has been widely accepted [1]. Studies also suggest the relation-
ship between psychological stress and infertility including in
vitro fertilization (IVF) failure and recurrent miscarriages [2, 3].

Psychological stress has been measured using question-
naires and endocrine markers such as a-amylase and cortisol.
Recent advance in laboratory examinations demonstrated that
the concentration of these molecules is accurately measurable
in the saliva secretion as well as in the plasma [4, 5]. In the re-
search of reproductive biology and pathology, these endocrine
markers have been evaluated in the plasma samples, whereas
a few studies utilized the secretion of the salivary glands.

Given the burden in infertility screening and treatment, rep-
etition of venipuncture may further increase the psychologi-
cal stress of the patients. Using less invasive salivary cortisol
and o-amylase measurement and written questionnaires, we
aimed to clarify the association between psychological stress
and pregnancy outcome prospectively in an assisted repro-
ductive technology (ART) program.

Materials and Methods

One-hundred and thirteen women who underwent embryo/blas-
tocyst transfer in the present IVF center from April 2012 to May
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2012 were enrolled in the study under informed consent [6]. The
patients aged 43 years or more and/or with morphologically poor
embryos/blastocysts were excluded from this study. This study was
approved by our Institutional Review Board.

Immediately before the transfer, one ml of salivary secretion was
obtained by their passive drooling. The sample was collected directly
in a tube and stored at -20°C until measurement. o-amylase concen-
tration was determined using a commercially available kinetic reac-
tion assay [4], whereas cortisol concentration was quantified using a
highly sensitive enzyme immunoassay [5]. The quantification was
done in duplicate and the mean value was evaluated for comparison.
During 30-minute bed rest following the transfer, patients were asked
to answer two written psychological tests: General Health Question-
naire 28 (GHQ28) [7] and Zung’s Self Rating Depression Scale
(SDS) [8]. Serum HCG concentration was measured using an auto-
mated enzyme immunoassay on the 11" day following day-3 early
cleavage embryo transfer or on the ninth day following day-5 blas-
tocyst transfer. According to the manufacturer instruction, the values
with two IU/L or more were regarded as a positive pregnancy test.

Statistical analysis was performed between the pregnant group
and non-pregnant group. The scores and values were compared
using Student’s ¢ test. A p value less than 0.05 was considered sig-
nificantly different.

Results

There were no significant differences (p > 0.13) in the age
of the infertile couples between the pregnant group (female
partner 36.6 + 3.4 years, and male partner 38.0 + 5.0 years,
mean + SD) and non-pregnant group (female partner 37.4 +
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Table 1. — Characterization of the pregnant group and
nonpregnant program in an ART program.

Pregnant Non-pregnant p value
group (n = 36) group (n ="77)
Age (years) 36.6+£34 374+43 0.32
Age, male partner (years) 38.0+5.0 38.6+4.7 0.51
Body mass index (kg/m?) 22.0+3.0 21.0+3.0 0.13
GHQ28 score 5.0+3.7 51+49 0.90
SDS score 37.2+6.3 36.7+6.8 0.74
Salivary a-amylase
concentrarion (ug/dl) 196.0+144.6  202.0+133.2 0.83
Salivary cortisol 0.16+0.10  0.15+002 046

concentrarion (IU/ml)

All data are shown as mean + standard deviation.

4.3 years, and male partner 38.6 + 4.7 years), as well as body
mass index of the infertile women (22.0 + 3.0 kg/m? in the
pregnant group vs 21.0 £ 3.0 kg/m? in the non-pregnant group
(Table 1). The GHQ28 and SDS scores in the pregnant group
(5.0 £3.7 and 37.2 £ 6.3, respectively) were comparable to
that in the non-pregnant group (5.1 +£4.9 and 36.7 = 6.8, re-
spectively) (p > 0.74). Finally, the salivary concentration of o-
amylase (196.0 + 144.6 mg/dl in the pregnant group vs. 202.0
+ 133.2 mg/dl in the non-pregnant group) and cortisol (5.1 £
4.9 TU/ml in the pregnant group vs. 36.7 + 6.8 IU/ml in the
nonpregnant group, respectively) was also similar between
the two groups (p > 0.46).

Discussion

The effect of psychological stress on reproduction remains
controversial. While some studies support the negative im-
pact of psychological stress on pregnancy, others deny it [9-
15]. The discrepancy among the studies largely comes from
the methodological variances and confounding factors. Re-
searchers often use the time-to-pregnancy as a main outcome
measure to assess the relationship between psychological fac-
tors and infertility [2, 9], but this parameter is frequently bi-
ased by diverse infertility etiologies such as ovarian reserve,
tubal patency, intercourse frequency, and sperm count and
motility. To reduce these biases, the authors limited the sub-
jects to the infertile couples undergoing ART programs.

In this study, the authors did not find any significant differ-
ences in the molecular stress markers (salivary cortisol and/or
a-amylase concentrations) and questionnaires (GHQ28 and
SDS scores) between the pregnant and nonpregnant group fol-
lowing IVF-embryo transfer cycle. The strength of the present
data is that prospective multiple measurements were adopted
for evaluation. These results suggest that assessment of psy-
chological stress in human reproduction is not easy and sim-
plistic, although further investigations are required to reduce
the intervention of the confounding factors. Some investigators
reported that the level of these stress markers in infertile pa-
tients is higher than in fertile women [12, 15], implying that
having infertility itself is a stressful condition.

Psychological stress measurement with four independent
examinations including salivary secretory markers and
written questionnaires failed to predict the pregnancy out-
come in an ART program. These findings indicate that the
results of IVF depend on various factors and larger studies
are still required to detect the impact of psychological stress
on pregnancy outcome.

References

[1] Huang C.J., Webb H.E., Zourdos M.C., Acevedo E.O.: “Cardiovascular
reactivity, stress, and physical activity.,” Front. Physiol., 2013, 4, 314.

[2] Louis G.M., Lum K.J., Sundaram R., Chen Z., Kim S., Lynch C.D.,
Schisterman E.F., Pyper C.: “Stress reduces conception probabilities
across the fertile window: evidence in support of relaxation.,” Fertil.
Steril., 2011, 95, 2184.

[3] Harlow C.R., Fahy U.M., Talbot W.M., Wardle P.G., Hull M.G.: “Stress
and stress-related hormones during in-vitro fertilization treatment.,”
Hum. Reprod., 1996, 11,274.

[4] Granger D.A., Kivlighan K.T., El-Sheikh M., Gordis E.B., Stroud L.R.:
“Salivary alpha-amylase in biobehavioral research: recent develop-
ments and applications.,” Ann. N. Y. Acad. Sci., 2007, 1098, 122.

[5] Raff H., Homar P.J., Skoner D.P.: “New enzyme immunoassay for sali-
vary cortisol.,” Clin. Chem., 2003, 49, 203.

[6] Kitaya K., Tada Y., Taguchi S., Funabiki M., Hayashi T., Nakamura Y.:
“Local mononuclear cell infiltrates in infertile patients with endometrial
macropolyps versus micropolyps”. Hum. Reprod., 2012, 27, 3474.

[7] Makowska Z., Merecz D., Moscicka A., Kolasa W.: “The validity of
general health questionnaires, GHQ-12 and GHQ-28, in mental health
studies of working people.,” Int. J. Occup. Med. Environ. Health., 2002,
15,353.

[8] Yoshida S., Hirai M., Suzuki S., Awata S., Oka Y.: “Neuropathy is asso-
ciated with depression independently of health-related quality of life in
Japanese patients with diabetes.,” Psychiatry. Clin. Neurosci., 2009, 63, 65.

[9] Hjollund N.H., Jensen T.K., Bonde J.P., Henriksen T.B., Andersson
AM., Kolstad HA., et al.: “Distress and reduced fertility: a follow-up
study of first-pregnancy planners.,” Fertil. Steril., 1999, 72, 47.

[10] Klonoff-Cohen H., Chu E., Natarajan L., Sieber W.: “A prospective
study of stress among women undergoing in vitro fertilization or ga-
mete intrafallopian transfer.,” Fertil. Steril., 2001, 76, 675.

[11] Csemiczky G., Landgren B.M., Collins A.: “The influence of stress and
state anxiety on the outcome of IVF-treatment: psychological and en-
docrinological assessment of Swedish women entering IVF-treat-
ment.,” Acta. Obstet. Gynecol. Scand., 2000, 79, 113.

[12] Domar A.D., Rooney K.L., Wiegand B., Orav E.J., Alper M.M., Berger
B.M., Nikolovski J.: “Impact of a group mind/body intervention on
pregnancy rates in IVF patients.,” Fertil. Steril., 2011, 95. 2269.

[13] Magarelli P.C., Cridennda D.K., Cohen M.: “Changes in serum corti-
sol and prolactin associated with acupuncture during controlled ovar-
ian hyperstimulation in women undergoing in vitro fertilization-embryo
transfer treatment.,” Fertil. Steril., 2009, 92, 1870.

[14] Nouri K., Litschauer B., Huber J.C., Buerkle B., Tiringer D., Tempfer
C.B.: “Saliva cortisol levels and subjective stress are not associated
with number of oocytes after controlled ovarian hyperstimulation in
patients undergoing in vitro fertilization.,” Fertil. Steril., 2011, 96. 69.

[15] Boivin J., Takefman J.E.: “Stress level across stages of in vitro fertil-
ization in subsequently pregnant and nonpregnant women.,” Fertil.
Steril., 1995, 64. 802.

Address reprint requests to:

K. KITAYA, M.D.

IVF Center, Oak Clinic

2-7-9 Tamade-Nishi,

Nishinari-ku, Osaka, 557-0045 (Japan)
e-mail: kitaya_k@oakclinic-group.com



