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A BSTRACT
Objective: To evaluate the effect of childbirth preparation courses on anxiety and self-efficacy levels in coping with childbirth.
Methods: A study was conducted on a convenience sample of nulliparous women. The intervention groups consisted of 31
women who attended a 5-week childbirth preparation course and 39 women who attended a 2-week course. A control group
included 32 women who did not attend any of the childbirth preparation courses. Levels of anxiety and self-efficacy were
measured before and after childbirth preparation courses. The setting was a large teaching hospital in central Israel.
Results: After completing the preparation courses the anxiety level dropped significantly in the long and short course groups
(p = .04 and p = .01, respectively). The anxiety in both groups was significantly related to the self-efficacy for coping with
childbirth (r = -0.26, p = .03 and r = -0.48, p = .001, respectively). Nonetheless, attending the preparation courses did not raise
the level of self-efficacy in coping with childbirth. Anxiety and self-efficacy levels in the control group were not significantly
different from those of the other groups.
Conclusions: Preparation courses are expected to reinforce the self-efficacy of the parturient. The overall impact of the findings
indicated that while they had no effect on self-efficacy, they did constitute an anxiety-reducing factor. Midwife postgraduate
programs should include training in preparing women for coping with childbirth. These findings are an important contribution to
the examination of current strategies of teaching and training of midwives in conducting childbirth preparation courses.
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1. I NTRODUCTION
Self-efficacy is viewed a core concept in nursing care, since
it stresses the importance of empowering the patient, as well
as self-management.[1] Many researchers claim that selfefficacy of pregnant women in coping with the process of
childbirth can predict their perception of pain in childbirth,
level of apprehension and anxiety, and the likelihood of developing post-traumatic stress disorder following birth.[2–4]
Lowe[5] examined the correlation between the perception of
self-efficacy in coping with childbirth and the fears related to
childbirth among nulliparous women. She found an inverse

relationship between the levels of self-efficacy and the levels
of fear related to childbirth. She also observed that women
with high levels of fear opted for childbirth with epidural
anesthesia, while women with low levels of fear preferred
natural childbirth. Similar results were also observed in the
studies conducted by Reck et al.[6] and Beebe et al.,[7] who
found a significant positive correlation between the overall
anxiety level and birth- related anxiety, a significant negative
correlation between the anxiety level and self-efficacy level
in coping with childbirth, and a significant negative correlation between ways of coping with the childbirth process

∗ Correspondence: Rut Khaikin; Email: rutk@tasmc.health.gov.il; Address: Shoenbrun Academic School of Nursing, Henrietta Zold 17, Tel-Aviv,
64924, Israel.

Published by Sciedu Press

39

www.sciedupress.com/cns

Clinical Nursing Studies

and the level of pain during childbirth. There was also a
correlation between fear of childbirth, self-efficacy and the
type of childbirth. Women with severe fear of childbirth
were more likely to have a low score of self-efficacy expectations and to prefer a cesarean section instead of a vaginal
birth.[3, 8] The level of self-efficacy also influences the type
of childbirth after a previous Cesarean section. Women with
low self-efficacy preferred a cesarean section in subsequent
births.[9]
According to Heinze and Sleight,[10] women who were administered epidural anesthesia in childbirth reported high
levels of fear of childbirth, and their expectations were of
external control and passive participation in childbirth. The
degree of realization of expectations from the birth and selfefficacy was directly related to satisfaction with the childbirth
in one study.[11] Others reported that stronger feelings of selfefficacy during childbirth were predictive of decreased pain
in labor and increased birth satisfaction.[12]
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dura’s[20] Social Cognitive Theory, in which he defined selfefficacy as belief in one’s ability to cope with a specific task
and to succeed in it. According to Bandura, the belief in
one’s ability to cope with a specific task affects the efforts
invested in performing the task. High self-efficacy levels encourage the investment of substantial efforts toward attaining
goals and determine the degree of effort and amount of time
to be invested in performing the task in order to overcome
the difficulties. Low self-efficacy, on the other hand, reduces
motivation and leads to decreased investment of effort, giving in to difficulties and thoughts of failure. Bandura[20]
noted that self-efficacy is unrelated to one’s objective abilities, but rather to one’s belief in one’s abilities. Moreover,
Bandura[21] differentiated between self-efficacy and outcome
expectations. A person may believe that a particular behavior
may lead to expected results, but, at the same time, may feel
insecure regarding his or her ability to behave in a manner
that leads to the expected results.

Self-efficacy is affected by past personal experience in performing similar tasks, observing the performance of others,
verbal persuasion and sensitive physical condition. Past personal experience also greatly influences the perception of
self-efficacy.[20] In the absence of a personal experience, the
observation of another person undergoing that experience becomes even more significant. The perception of self-efficacy
affects and plays an important role in setting objectives and
goals at work and in everyday life, as well as affecting it
affects desire and motivation to cope with new challenges,
and facilitating effective responses to pressures and difficulties. One of Bandura’s fundamental assumptions is that
self-efficacy can be developed and bring about a behavioral
change, the desired results, and better achievements. Based
on a literature survey and on the Social Cognitive Theory,
In contrast, several other researchers reported no connection the following research assumptions were made:
between participation in preparation courses and perception
(1) A difference exists between the level of self-efficacy in
of self-efficacy in childbirth, the use of painkillers in childcoping with the childbirth process before the childbirth
birth and satisfaction with the childbirth.[15–18] Gagnon and
preparation course, and the level of self-efficacy after
Sandall[19] conducted a methodical survey and meta-analysis
the childbirth preparation course.
on the subject of childbirth preparation courses and found
(2) A difference exists between the level of anxiety benine extensive studies comprising 2,284 women. Based on
fore the childbirth preparation course, and the level of
their findings, the researchers concluded that the effect of
anxiety after the childbirth preparation course.
the childbirth preparation courses on acquiring knowledge
(3) A correlation exists between the level of self-efficacy
and affecting anxiety level, sense of self-control, perception
in coping with the childbirth process, and the level
of pain in childbirth and social and emotional adjustment
of anxiety before and after the childbirth preparation
seemed to be doubtful. Given the continuing controversy
course.
over this subject, the objective of the current study was to
evaluate the effect of participating in childbirth preparation
2. M ETHODS
courses on self-efficacy and anxiety levels in coping with the
2.1 Research design and setting
childbirth process in nulliparous Israeli women.
A quasi-experimental design was used to investigate the efThe theoretical framework chosen for this study was Ban- fect of childbirth preparation courses on anxiety and self-

Based on the above, it follows that it is to essential to invest
resources to reinforce self-efficacy of pregnant women in
coping with childbirth and to reduce fear and anxiety levels.
Childbirth preparation courses are intended to impart knowledge, empower women, advance their ability to cope with
the childbirth process and positively affect the birth experience. Thus, for example, Spinelli et al.[13] found that women
who attended childbirth preparation courses reported using
the tools they acquired for coping with the childbirth process, and had greater satisfaction from the childbirth process.
Byrne et al.[14] reported that participants in childbirth education programs had significantly more self-efficacy, had more
positive expectations of their birth, and were less fearful of
giving birth.

40

ISSN 2324-7940

E-ISSN 2324-7959

www.sciedupress.com/cns

Clinical Nursing Studies

efficacy levels in coping with the childbirth. The setting
for this study was a large public medical center in an urban
area in central Israel. The medical center provides highquality maternity care during childbirth at no cost to Israeli
women regardless of their race/ethnicity, religious affiliation,
or socio-economic status.
2.2 Participants
A convenience sample was comprised of 70 pregnant women
in their 33rd to 37th week of pregnancy, who were participating in childbirth preparation courses before their first
childbirth. The first group (long course) consisted of 31
women who attended a 5-week childbirth preparation course
including a tour of the delivery room. The second group
(short course) consisted of 39 women who attended a 2-week
childbirth preparation course, that did not include a tour of
the delivery room. The content of both types of courses was
identical, but the framework of the longer course afforded
greater opportunity for better interaction between the midwife and the participants, as well as more time to practice
breathing and relaxation for coping with the childbirth process. The third study group (control group) consisted of 32
women who did not participate in any childbirth preparation
courses whatsoever.
2.3 Procedure
After obtaining approval of the local Helsinki Committee, a
two-stage study was conducted. In the first stage, at the start
of the childbirth preparation course, the researchers met with
the potential course participants, presented the study content and design and invited them to participate. The women
who agreed to participate in the study signed an informed
consent form and completed questionnaires related to the
perception of their self-efficacy in coping with childbirth and
their anxiety level. Demographic data were recorded as well.
In the second stage of the study, just before the very end
of the childbirth preparation course, the participants were
asked to complete identical questionnaires, omitting the demographic data. The group of women who did not attend the
childbirth preparation course (control group) also consisted
of nulliparous women at an advanced stage of pregnancy
who were admitted to the maternity hospital for follow-up
and pregnancy tests, and they completed the questionnaires
in the waiting room. Compliance in completing the questionnaires in all groups was high (90%). Reasons for refusal to
participate in the study were “personal”.
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(1) State-Trait Anxiety Inventory questionnaire. Developed by Spielberger,[22] this questionnaire is composed of an Anxiety-State questionnaire and an
Anxiety-Trait questionnaire. Each questionnaire may
be used independently. For the purposes of the current
study only the questionnaire examining the anxiety
state was employed. It contains 20 items reflecting
the anxiety level at a given moment. Participants were
asked to grade their answers on a 4-level Likert scale,
ranging from 1 – do not feel at all, to 4 – feel very
strongly. Some of the items employed oppositeness
and had to be inverted prior to totaling the overall score.
The resultant overall score that could be obtained by
a participant ranged from 20 (minimal anxiety) to 80
(maximal anxiety). The questionnaire had been translated into Hebrew, it was found to be valid and reliable,
and it has been used in previous studies.[23] In the current study, internal reliability on Cronbach’s α index
was 0.92.
(2) Childbirth Self-Efficacy Inventory. Developed by
Lowe,[24] this questionnaire is composed of four parts.
The first and second parts (31 items) relate to outcome
expectations in coping with childbirth. Those parts
estimate the extent to which the participant feels that
the behaviors listed in the questionnaire, such as relaxation, breathing exercises, and support by companion,
could assist her in coping with the first and second
stages of childbirth. The third and fourth parts of the
questionnaire (31 items) relate to self-efficacy expectations of coping with childbirth and estimate the extent
to which the participant feels confident of her ability
to employ these behaviors in coping with the first and
second stages of childbirth. For each part, the participants rank their feelings about the listed behaviors on
Likert 10 level scale ranging from 1 – does not help at
all/uncertain, to 10 – helps a great deal /very certain.
The overall range of rankings for each part (outcome
expectations and self-efficacy) extends from 31 to 310.
Previous studies demonstrated a significant difference
between the scores of the part examining the outcome
expectations and the scores of the part examining selfefficacy in favor of the outcome expectations.[25, 26] In
other words, women thought that the behaviors listed
in the questionnaire could assist them in coping with
the childbirth process, but were not sufficiently certain of their abilities to use these behaviors during the
childbirth process.

2.4 Research tool
The study employed a tool consisting of the following ques- For the purpose of conducting the current study, permission
tionnaires:
was obtained from the author[24] to use the questionnaire,
Published by Sciedu Press
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which was professionally translated into Hebrew and back
into English. The validity of the questionnaire was found to
be high. The internal reliability of the questionnaire as measured by Cronbach’s α index was 0.95 for the part examining
the outcome expectations and 0.97 for the part examining
self-efficacy.

variables, except for the educational level and the degree of
religiosity. The group that attended the childbirth preparation courses in the shorter form (two weeks) consisted mostly
of secular women. The two other groups were mixed and
they included secular women, traditional women and religious women. The responses to the education variable of the
women in the control group were considerably diverse. Only
2.5 Data analysis
one-half had completed an academic degree, compared to the
The demographic characteristics of the sample were analyzed majority of the women in the study. A detailed demographic
using frequencies, percentages, measures of central tendency description of the three groups is presented in Table 1.
and measures of variability based on a level of measurement. Due to differences between the groups in educational level
A paired t-test was used to compare differences in levels and degree of religiosity, t-tests were applied to determine
of anxiety and self-efficacy before and after completion of whether there was a difference between secular and religious
the childbirth preparation courses. Pearson’s r was used to women in the levels of their self-efficacy and anxiety. The
study relations between anxiety and self-efficacy levels. An same tests were used to examine whether there was a differANOVA method was used to compare the average anxiety ence in the levels of self-efficacy and anxiety between women
and self-efficacy levels in three groups.
who hold academic degrees vs. women with a high school

3. R ESULTS
3.1 Demographic characteristics of the sample
Analysis for comparing demographic variables between the
three study groups examined the variable of age using the
ANOVA method and other variables, such as family status,
socio-economic status, degree of religiosity and the education level, using the chi-square test. The results revealed
no difference between the three groups in the demographic

education in the levels of self-efficacy and anxiety. The findings indicate no significant difference between secular and
religious women in the levels of self-efficacy and anxiety.
Furthermore, there is no significant difference between the
women who held an academic degree vs. the women with a
high school education in the levels of self-efficacy. The only
difference was in the level of anxiety between the women
who held an academic degree vs. the women with a high
school education (p = .03).

Table 1. Demographic characteristics of the sample
Variable
Age ( Mean ± SD)
Family Status, n (%)
 Married
 Living with partner
Socio-economic status, n (%)
 Low
 Medium
 High
Degree of religiosity, n (%)
 Secular
 Traditional/religious
Education Level, n (%)
 High school/+
 Academic

Group 1
(long course n = 31)
29.8 ± 3.43

Group 2
(short course n = 39)
30 ± 3.07

Group 3
(no course n = 32)
30 ± 4.46

29 (94%)
2 (6%)

36 (93%)
3 (7%)

29 (91%)
3 (9%)

.52

26 (84%)
5 (16%)

30 (77%)
9 (23%)

28 (88%)
4 (12%)

.61

21 (68%)
10 (32%)

35 (90%)
4 (10%)

22 (69%)
10 (31%)

.02

5 (16%)
26 (84%)

7 (18%)
32 (82%)

14 (41%)
18 (59%)

.03

3.2 Differences between outcome and efficacy expectations
The Childbirth Self-Efficacy Inventory was examined by
the t-test to determine its ability to distinguish between outcome expectations and self-efficacy. Similar to previous
42

p-value
.62

studies,[24] the level of self-efficacy was lower than the outcome expectations in each participating group. Details of the
statistical analyses of the questionnaire for purposes of estimating its ability to distinguish between the level of outcome
expectations and the level of self-efficacy are presented in
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Table 2.
3.3 Childbirth self-efficacy before and after childbirth
preparation courses
Assumption 1 states that a difference will be found in the
level of self-efficacy in coping with the childbirth process
before the childbirth preparation course and the level of selfefficacy after the childbirth preparation course. Paired t tests
were performed to examine that assumption, and it was refuted. The findings for Group 1 (long course) indicated an absence of a significant difference between the averages of the
self-efficacy level before and after the childbirth preparation
course (t [30] = -1.15, p = .26). The average of self-efficacy
scores after the childbirth preparation course in its long form
(M = 227, SD = 46.1) was high, but not at a level significantly higher than the average self-efficacy score before the
course (M = 216, SD = 49.9). The findings for Group 2
(short course) also indicated the absence of any significant
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differences between the average self-efficacy scores before
and after the childbirth preparation course (t [38] = -1.15,
p = .20). The average self-efficacy score after the childbirth
preparation course in its short form (M = 233, SD = 44.9) was
high, but not at a level significantly higher than the average
self-efficacy score before the course (M = 221, SD = 49.9).
A one-way ANOVA was performed in order to compare the
average self-efficacy scores of women after the childbirth
preparation courses both in the long and the short form with
the average self-efficacy scores of women who did not participate in any childbirth preparation courses. The findings did
not reveal any significant difference between the self-efficacy
scores of women after the childbirth preparation courses and
the self-efficacy scores of women who did not participate in
any of the childbirth preparation courses (F[2, 99] = 0.54,
p = .18). Table 3 presents the average self-efficacy scores for
each group.

Table 2. Difference between the outcome expectations and self-efficacy
Group
Before the Childbirth Preparation Course
• Group 1 (Mean ± SD)
• Group 2 (Mean ± SD)
After the Childbirth Preparation Course
• Group 1 (Mean ± SD)
• Group 2 (Mean ± SD)
No Childbirth Preparation Course
• Group 3 (Mean ± SD)

Outcome Expectations

Self-Efficacy

t-test

p-value

241 ± 49.6
252 ± 35.6

216 ± 49
221 ± 49.9

t(30) = 3.53
t(38) = 4.71

.001
.000

254 ± 35.6
256 ± 37.8

227 ± 46.1
233 ± 44.9

t(30) = 4.84
t(38) = 4.28

.001
.000

251 ± 35.9

222 ± 52.3

t(31) = 3.28

.003

Table 3. Self-efficacy scores in each group
Group 1 (Long Course)
Group 2 (Short Course)
Group 3 (No Course)

Before Course
M = 216, SD = 49.9
M = 221, SD = 49.9
-----

3.4 Anxiety level before and after the childbirth preparation course
Assumption 2 states that a difference will be found in the
anxiety level before the childbirth preparation course and the
anxiety level after the childbirth preparation course. Paired
t tests were performed to compare the findings and the results confirmed that assumption. The findings for Group 1
(long course) showed a significance difference between the
average anxiety level scores before and after the childbirth
preparation course (t [30] = 1.82, p = .04). The average
anxiety level score after the childbirth preparation course in
the long form (M = 49.4, SD = 5.2) was lower than the score
obtained before the course (M = 51.2, SD = 4). The findings for Group 2 (short course) also indicated a significant
difference between the average anxiety scores level before
Published by Sciedu Press

After Course
M = 227, SD = 46.1
M = 233, SD = 44.9
-----

No Course
--------M = 222, SD = 52.3

and after the childbirth preparation course (t [38] = 2.43,
p = .01). The average anxiety level score after the childbirth
preparation course in its short form (M = 50.6, SD = 5.8) was
lower than the score before the course (M = 50.6, SD = 5.8).
A One-Way ANOVA was performed to compare the average
anxiety level scores following childhood preparation courses
both in the long and short form with the average anxiety
level scores among women who did not participate in any
childhood preparation courses. The results showed no significant difference between anxiety scores of women after the
childbirth preparation courses and anxiety scores of women
who did not participate in the childbirth preparation courses
at all (F [2, 99] = 0.84, p = .55). Table 4 presents the average
scores for each group.
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Table 4. Anxiety scores in each group
Group 1 (Long Course)
Group 2 (Short Course)
Group 3 (No Course)

Before Course

After Course

No Course

M = 51.2, SD = 4.0
M = 52.2, SD = 5.8
-----

M = 49.4, SD = 5.2
M = 50.6, SD = 5.8
-----

--------M = 50.8, SD = 4.0

3.5 Correlation between self-efficacy and anxiety level
Assumption 3 states that there is a link between the level
of self-efficacy for coping with the childbirth process and
the anxiety level before and after the childbirth preparation
course. The Pearson coefficient findings partially confirmed
that assumption. No significant correlation was found between the anxiety level and self-efficacy in coping with the
childbirth process before the childbirth preparation course
in Group 1 (long course) (r = -0.13, p = .48). Following the
childbirth preparation course, however, there was a significant negative correlation between the variables (r = -0.26,
p = .03). Specifically, the self-efficacy level rose as the anxiety level dropped after the childbirth preparation course in
its long form, similar results were obtained in Group 2 (short
course). There was no significant correlation between the
anxiety level and self-efficacy in contending with the childbirth process before the course (r = -0.25, p = .13), while
there was a negative correlation between the variables after the childbirth preparation course (r = -0.48, p = .001).
Specifically, the anxiety level dropped as the self-efficacy
level rose after the childbirth preparation course in the short
form. There was no significant correlation between the anxiety level and self-efficacy in coping with the childbirth process in Group 3 (no childbirth preparation course) (r = -0.26,
p = .19).

4. D ISCUSSION
The aim of this study was to examine the effect of childbirth
preparation courses on anxiety and self-efficacy in coping
with the process of childbirth among nulliparous women.
The study is unique in its use of a control group for the purpose of evaluating the effectiveness of childbirth preparation
courses and their relevance in the era of “medicalization”
and advanced medical technology. Moreover, a literature
search failed to elicit any published studies carried out on
these issues by means of a similar methodology.
Although the research assumptions claim that childbirth
preparation courses reinforce self-efficacy in coping with
the childbirth process, the study results actually indicate a
rise in self-efficacy, albeit not a significant one. The lack
of effect found in the study by Escott et al.[16] as well as in
the current study may be explained by the dynamics of the
self-efficacy concept itself, as described by Lowe.[24] The
44

dynamics of the concept may stem from time gaps, as well
as the timing by which the sense of self-efficacy was measured. It might be that had the measurement been carried out
shortly before birth or during the birth itself, the reporting
on self-efficacy would be different. It is possible that the
medicalization of pregnancy and birth (i.e., conversion of
the childbirth process from being natural and normative to
a medical procedure managed within an acute monitored
hospitalization array controlled by professionals and focused
on the potential risk involved in childbirth) affects the contents and messages transmitted in the preparation courses for
empowering the woman, and broadening her understanding
and comprehension of the naturalness of the birth process,
guided by the very medical system in which the childbirth
takes place. This approach is reinforced by the findings of
the current study, which indicate a significant negative correlation between anxiety and self-efficacy. Anxiety is reduced
by the knowledge acquired during the course and by the
knowledge gleaned by the woman from other sources. The
significant drop in the anxiety level that was observed in
the current study was almost certainly due to the knowledge
gained, as well as to the ability to rely on the professionalism
of the obstetrics teams. At the same time, the women had
not been empowered and, although the sense of self-efficacy
rose, it did not rise significantly.
Romano and Lothean[27] suggested that the contents transmitted in the preparation courses reinforce the belief that
medical technology and intervention ensure a safe and orderly birth, but do not promote the women’s self-confidence
or their ability and function in the childbirth process. The
current study results point to a positive and significant effect
of the childbirth preparation courses on reducing the level
of anxiety of the nulliparous parturient who participated in
the childbirth preparation course. Nevertheless, there were
no differences between the anxiety level of women who attended the childbirth preparation course, and those who did
not. One possible explanation of these results could be found
in the fact that women participating in childbirth preparation courses have a stronger tendency toward anxiety than
those who did not attend the course. Another explanation
may be related to educational differences between the groups.
The control group (no course) had a lower educational level
than the participants in the childbirth preparation courses
ISSN 2324-7940
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(60% with of the controls had an academic education compared with 80% of the participants). It is also possible that
viewing information and knowledge on the part of women
holding academic degrees who have greater access to current
information on health in general, and pregnancy and birth
in particular, lead to higher levels of anxiety. Pregnancy
and childbirth among those women are considered a medical
event, and they regard it as an illness or an unhealthy state
with a high degree of risks and complications. Acquiring a
large amount of medical information and knowledge without the ability to professionally and critically reading that
information increases anxiety, although it was reduced in
the course of training provided by the midwife in the childbirth preparation course. From this we may deduce that the
childbirth preparation courses offer substantial added value,
which may stem from the group process activated during
the courses. It could also be that the group process creates a
support framework which reduces anxiety, and thus increases
the sense of self-efficacy.

2016, Vol. 4, No. 3

the state of anxiety during pregnancy was investigated. It
would be worthwhile to examine whether any relationship
exists between State-Trait anxiety of pregnant women who
participate in childbirth preparation classes with State-Trait
anxiety of those who do not.

5. C ONCLUSIONS
Pregnancy and birth is a natural stage in a woman’s life, and
preparation for childbirth helps make it a positive experience. In general, the findings of the current study validate the
importance of childbirth preparation courses. At the same
time, based on the results of other studies and on those of
the current study in particular, recommendations should be
made regarding the focus of the contents in childbirth preparation courses, primarily on empowering women to cope with
the natural childbirth process, rather than providing medical
information and knowledge.
It is strongly recommended that nurses and midwives be
trained to direct patients in general, and pregnant mothers in
particular, toward intelligent consumership based on critical
analysis of scientifically based medical and health information. The current study findings pose a challenge to the
community of nurses and midwives to re-evaluate the effectiveness of the childbirth preparation courses after delivery as
well. Such additional studies will significantly contribute to
women’s perception of the importance of attending childbirth
preparation courses, empower the women, and assist them in
coping with the childbirth process.

This study has several limitations. Firstly, the convenience
sample strategy used in this study to collect data limits the
ability to generalize findings. Secondly, the number of participants in each group was small. Had the number of participants in each group been greater, it is possible that a significant effect on the sense of self-efficacy would have been observed. Thirdly, self-efficacy is a multidimensional dynamic
concept that undergoes change during pregnancy. Further
research is needed to investigate levels of self-efficacy not
only before and after childbirth preparation classes, but also C ONFLICTS OF I NTEREST D ISCLOSURE
close to labor and delivery. Additionally, in this study, only The authors declare they have no conflict of interest.
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