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Abstract

in a sample of infertile women in Iran.

depression.

anxiety and depression in these women.

Background: Cognitive strategies play an important role in the prevention of psychological disorders. The aim of
this study was to examine the relationships of cognitive emotion regulation with anxiety and depression symptoms

Results: According to correlation analysis, all adaptive strategies (i.e., acceptance, positive refocusing, refocus on
planning, positive reappraisal, and putting into perspective), except for Acceptance strategy, were indirectly related
to both anxiety and depression symptoms. Conversely, four maladaptive strategies (i.e., self-blame, rumination,
catastrophizing, and other-blame) were positively related to anxiety and depression symptoms. After controlling for
demographic/infertility information, hierarchical regression analyses indicated that acceptance, rumination, and
positive refocusing subscales were significantly associated with anxiety; and refocus of planning was related to

Conclusion: In sum, cognitive emotion regulation strategies appeared to be related to anxiety and depression
symptoms in women suffering from infertility. These results suggest the use of cognitive therapy to reduce the
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Background

Infertility is defined as “the failure to achieve a clinical
pregnancy after 12 months or more of regular unpro-
tected sexual intercourse” [1] and affects 9% of
reproductive-aged couples worldwide [2]. It is a negative
life event and therefore may be leading to negative psy-
chological consequences. Anxiety and depression are
two of the most commonly occurring psychological dis-
orders in infertile patients [3, 4]. Infertility and its treat-
ments also may adversely affect marital satisfaction, life
satisfaction, and quality of life [5-7]. In addition, it is
widely acknowledged that women are more affected than
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men by infertility, particularly in developing countries.
For example, in a study conducted among infertile cou-
ples in Iran, women were more likely to have depression
symptoms and impaired quality of life than men [8]. A
growing body of research indicated that psychological
distress in response to the experience of adverse life
events may be correlated with the cognitive emotion
regulation strategies (or cognitive coping) that someone
uses to deal with that negative life event [9].

Cognitive emotion regulation strategies can be defined
as “the conscious mental strategies individuals use to
handle the intake of emotionally arousing information”
[9, 10]. Several individual emotion-regulation strategies
have been hypothesized to be risk factors for or protect-
ive factors against psychopathology. To measure cogni-
tive coping, Garnefski et al. [10] developed the Cognitive
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Emotion Regulation Questionnaire (CERQ). The CERQ
measures nine different cognitive emotion regulation
strategies including five adaptive strategies (acceptance,
positive refocusing, refocus on planning, positive re-
appraisal, and putting into perspective) and four mal-
adaptive strategies (self-blame, rumination,
catastrophizing, and other-blame). The definitions of
these strategies were as follows: (1) self-blame, referring
to “thoughts of putting the blame of what you have ex-
perienced on yourself’; (2) other-blame, referring to
“thoughts of putting the blame of what you have experi-
enced on the environment or another person”; (3) ru-
mination, referring to “thinking about the feelings and
thoughts associated with the negative event”; (4) cata-
strophizing, referring to “thoughts of explicitly empha-
sizing the terror of what you have experienced”; (5)
putting into perspective, referring to “downgrading the
importance of the event”; (6) positive refocusing, refer-
ring to “thinking about positive experiences instead of
thinking about the actual event”;(7) positive reappraisal,
referring to “thoughts of giving the event a positive
meaning in terms of personal growth”; (8) acceptance,
referring to “thoughts of resigning yourself to what has
happened”; and (9) refocus on planning, referring to
“thinking about what steps to take and how to handle
the negative event” [9, 10]. Previous studies suggest that
maladaptive strategies are commonly correlated with de-
pression and anxiety symptoms and have formed the
basis of studies on the cognitive model of depression
[11]. Previous researches have shown that maladaptive
strategies such as ruminating, self-blame, and catastro-
phizing are positively correlated to depression, anxiety,
and/or other relevant measures, while adaptive strategies
such as positive refocusing and positive reappraisal are
negatively related [12-15].

As cognitive strategies play an important role in the
development, maintenance, and exacerbation of depres-
sion and anxiety symptoms, it seems important to deter-
mine cognitive emotion regulation strategies correlated
with vulnerability to depression and anxiety [15]. There-
fore, the current study was conducted to identify cogni-
tive emotion regulation strategies associated with anxiety
and depression among infertile women.

Methods

Participants and study design

This was a cross-sectional study performed in the Royan
Institute, a referral fertility center in Tehran, Iran, from
February to March 2017. Participants were a sample of
240 women with infertility. The eligibility criteria were
as follows: (1) women aged 18—45 years, (2) experiencing
fertility problems, and (3) ability to read and write in
Persian. The study was approved by the Ethics Commit-
tee of the Royan Institute and verbal informed consent
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to participate in the study was obtained from the
participants.

Instruments

Demographic and clinical information

Before completing the main questionnaires related to
this study, demographic, and fertility information includ-
ing age, marital duration, employment statue, educa-
tional level, infertility duration, cause of infertility,
previous treatment failures, and history of abortion were
gathered.

Cognitive emotion regulation questionnaire (CERQ)

The CERQ is a 36-item self-report questionnaire that
measures the cognitive aspects of emotion regulation
[10]. It consists of nine subscales: self-blame, acceptance,
rumination, positive refocusing, refocus on planning,
positive reappraisal, putting into perspective, catastro-
phizing, and other-blame. All CERQ subscales consist of
4 items, with each item rated on a 5-point Likert scale,
ranging from 1 (almost never) to 5 (almost always).

Hospital anxiety and depression scale (HADS)

The HADS is a 14-item self-report instrument. It con-
sists of two subscales (each of 7 items), measuring the
level of anxiety and depression symptoms. Each item is
measured on a 4-point Likert scale ranging from 0 to 3.
The HADS subscale scores can range from 0 to 21, with
higher scores indicating more anxiety or depression
symptoms. The Persian version of HADS is reported to
have adequate psychometric properties in infertile
people [16]. In the current study, internal consistency re-
liability was good for anxiety (@ = 0.850) and depression
(a = 0.782) subscales.

Statistical analysis

Statistical analysis conducted using IBM SPSS Statistics
for Windows, Version 22.0 (IBM Corp., Armonk, NY,
USA). Pearson’s correlation coefficient was calculated to
evaluate the relationships among the major variables.
Hierarchical multiple linear regression was used to de-
termine the relationships of CERQ subscales with anx-
iety and depression, controlling for demographic/clinical
variables. Two steps were performed: (1) in the first step,
the demographic/clinical variables were entered in the
first block to control for their effects on anxiety and de-
pression; (2) in the second step, the nine CERQ sub-
scales were entered in the second block. In addition,
anxiety and depression models were checked for multi-
collinearity by using tolerance and variance inflation fac-
tor (VIF). A tolerance < 0.1 and/or VIF > 5 indicates a
multicollinearity problem. None of the variables showed
significant multicollinearity.
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Results

Participant characteristics

In total, 240 women participated in this study. The mean
age of the women was 32.78 (SD = 5.44) years, and mean
infertility duration was 6.81 (SD = 4.30) years. The major-
ity were housewives (92.6%) and approximately half of the
women had male factor infertility (47.5%). Of the partici-
pants, 39.6% had a university education, 66.2% reported at
least one failure in previous infertility treatment, and
22.1% reported a history of abortion (Table 1).

Descriptive statistics and correlations among study
variables

Means, SDs, and correlations for HADS subscales and
CERQ subscales are presented in Table 2. The mean
score of anxiety and depression was 7.35 (SD = 4.26)
and 558 (SD = 3.77), respectively. Using the HADS
value of 8 as a cut-off point, the prevalence rates of anx-
iety and depression were 41.7% and 29.6%, respectively.
As seen in Table 2, all adaptive strategies, expect for ac-
ceptance strategy, were indirectly related to both anxiety
and depression scores. Conversely, four maladaptive
strategies were positively related to anxiety and depres-
sion scores. In general, the highest and lowest mean

Table 1 Demographic and clinical characteristics of the
participants (n = 240)

mean + SD or n (%)

Age (years) 3278 £ 544
Duration of marriage (years) 850 + 4.49
Duration of infertility (years) 6.81 + 430
Educational level

Primary 57 (23.8)

Secondary 88 (36.7)

University 95 (39.6)
Occupation

Housewife 196 (81.7)

Employed 44 (18.3)
Cause of infertility

Male factor 114 (47.5)

Female factor 53 (22.1)

Both 44 (18.3)

Unexplained 29 (12.1)
Failure of previous treatment

No 81 (33.8)

Yes 159 (66.2)
History of abortion

No 187 (77.9)

Yes 53 (22.1)

SD standard deviation
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scores of CERQ subscales were observed in “adaptive
strategies” and “maladaptive strategies,” respectively.

Multiple linear regression analysis

Hierarchical multiple linear regression analysis was used
to identify variables that were significantly independently
associated with anxiety and depression scores (Table 3).
Based on the standardized regression coefficients in
block 1, only the history of abortion was significantly re-
lated to anxiety (8 = 0.144, P = 0.039). The model R*
when demographics/infertility variables were in the anx-
iety model was equal to 0.055, suggesting that 5.5% of
the variance in anxiety was explained by these variables.
In block 2, among the CERQ subscales, acceptance and
positive refocusing subscales were negatively correlated
with anxiety (8 = — 0.146, P = 0.026; 8 = - 0.234, P =
0.014, respectively) and rumination subscale was posi-
tively correlated with anxiety (8 = 0.271, P = 0.001).
When the CERQ subscales were added in the model,
there was a significant improvement in the model (AR
= 0.260, F change = 9.284, P < 0.001). More specifically,
an additional 26.0% of the variance in anxiety was ex-
plained by the CERQ subscales.

For depression, in block 1, marital duration and educa-
tional level were significantly related to depression (5 =
- 0.246, P = 0.028; 8 = — 0.148, P = 0.042, respectively).
Furthermore, the groups of women with female and un-
known causes of infertility reported higher depression
than women with male factor infertility. The model R
in this step was 0.094, suggesting that 9.4% of the vari-
ance in depression was explained by demographics and
infertility information. In block 2, among the CERQ sub-
scales, only the refocus on planning subscale was nega-
tively correlated with depression (f = - 0.203, P =
0.027). When the CERQ subscales were added in the
model, there was a significant improvement in the model
(AR* = 0.229, F change = 8.256, P < 0.001). More specif-
ically, an additional 22.9% of the variance in depression
was explained by the CERQ subscales. The total propor-
tion of variance explained in anxiety and depression ex-
plained by all the independent variables was 31.5% and
32.3%, respectively (Table 3).

Discussion

The main objective of the present study was to examine
the relationship of cognitive emotion regulation with
anxiety and depression symptoms in women with infer-
tility. In the present study, the prevalence of anxiety and
depression symptoms were 41.7% and 29.6%, respect-
ively, which are consistent with previous studies in Iran
[3, 4]. We investigated the relationships of demographic
and infertility variables with anxiety and depression.
Among demographic and infertility variables, only the
history of spontaneous abortion was significantly related
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Table 2 Means, standard deviations, and correlations among study variables (n = 240)

Mean (SD) 1 2 3 4 5 6 7 8 9 10 1
1. Anxiety 735 (426) 1

2. Depression 558 (3.77) 050" 1

3. Self-blame 755(373) 0347 038" 1

4. Acceptance 1215 (3.72) —003 - 003 0.19%* 1

5. Rumination 1228 (358) 037" 02777 046%™ 0297 1

6. Positive refocusing 1307 399) —035"" —041"" —030"* 009 -009 1

7. Refocus on planning 1409 377) —027 —0397 —019* 017* 005 0.72%* 1

8. Positive reappraisal 1343 (407) -0277" —038"" —033"** 0177 —006 069**  069%* 1

9. Putting into perspective 1268 (3.71) =021 =034 — 025" 027 —006 054* 047 056" 1

10. Catastrophizing 957 (388) 038" 03777 055 023%%*  059%%*  — 025%%  015%  028%*  024%%*

11. Other-blame 649 (316) 0307 0297 046™* 005 0417  —016*  -005  -014*  -018% 048 1

Note. SD standard deviation
*p < 0.05; **p < 0.01; ***p < 0.001

Table 3 Results of hierarchical multiple linear regressions, including factors related to anxiety and depression

Anxiety Depression
B SE Beta P B SE Beta P
Block 1: Demographic/fertility variables
Age (years) 0.007 0.034 0014 0.839 0.028 0.029 0.064 0331
Marital duration (years) - 0.154 0.108 - 0.162 0.155 -0.206 0.093 -0.246 0.028
Job (employed vs housewife) - 0.760 0.804 - 0.069 0.346 -0.276 0.697 -0.028 0.693
Educational level (academic vs non-academic) — 0.329 0.643 —0.038 0.609 -1.137 0.557 -0.148 0.042
Infertility duration (years) 0.133 0.114 0.134 0.246 0.188 0.099 0214 0.059
Cause of infertility
Male factor (Ref)
Female factor 1.110 0.731 0.108 0.131 1.500 0.634 0.165 0.019
Both — 0094 0.763 - 0.009 0.902 0.769 0661 0.079 0.246
Unknown 1454 0916 0.1M 0.114 1.808 0.794 0.157 0.024
Previous treatment failures (yes vs. no) 0.058 0.619 0.006 0.925 0.567 0.536 0.071 0.291
History of abortion (yes vs. no) 1477 0.689 0.144 0.033 0.361 0.597 0.040 0.546
Model characteristics R? = 0055 R? = 0.094
Block 2: CERQ subscales
Self-blame 0.094 0.089 0.082 0.293 0.139 0.078 0.138 0.077
Acceptance —-0.167 0.074 —-0.146 0.026 -0.042 0.065 -0.042 0518
Rumination 0322 0.094 0.271 0.001 0.113 0.083 0.107 0177
Positive refocusing - 0.250 0.101 - 0.234 0.014 -0.145 0.089 -0.153 0.106
Refocus on planning - 0.147 0.103 —-0.130 0.156 -0.203 0.091 -0.203 0.027
Positive reappraisal 0.064 0.097 0.061 0.509 0.009 0.085 0.009 0919
Putting into perspective 0.036 0.087 0.031 0.679 -0.051 0.076 -0.051 0.502
Catastrophizing 0.160 0.091 0.146 0.080 0.081 0.080 0.083 0314
Other-blame 0.084 0.093 0.062 0.365 0.108 0.082 0.090 0.188
Model characteristics R? = 0315, AR? = 0.260, F change = 9.284, p < R? = 0.323, AR? = 0.229, F Change = 8256, p <
0.001 0.001

Note. B unstandardized coefficient, SE standard error, Beta standardized coefficient
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to anxiety scores, as women with a history of spontan-
eous abortion had high anxiety symptoms. Our findings
showed that depression was more common in women
with short marital duration as well as women with low
educational level and women with female factor and un-
known cause of infertility [3, 17].

Generally, our findings show that the adaptive strat-
egies were reported to have been used more often than
the maladaptive strategies. Among the adaptive strat-
egies, acceptance was the least frequently implemented,
and among the maladaptive strategies, other-blame was
the least frequently implemented. These findings are
consistent with previous studies [10, 18—-21].

According to the bivariate correlation analysis, all
CERQ subscales, except for acceptance, correlated sig-
nificantly with both anxiety and depression. Positive re-
focusing, refocus on planning, positive reappraisal, and
putting into perspective correlated negatively with both
anxiety and depression symptoms. Self-blame, rumin-
ation, catastrophizing, and other-blame correlated posi-
tively with anxiety and/or depression symptoms. When
looking at the strengths of the correlations, the maladap-
tive strategies were more strongly related to depression
than anxiety.

Among cognitive emotion regulation strategies, only re-
focus on planning strategy was independently negatively
correlated with depression in multivariate analyses after
controlling for demographic and infertility variables. In
multivariate analysis, more engagement of rumination as
well as less engagement of acceptance and positive re-
focusing independently contributed to anxiety. This find-
ing corresponds to findings reported in previous studies
performed in various populations [12-15, 18, 19, 21, 22].

One implication of the current study is that it may not
be appropriate to consider the Acceptance subscale as
an adaptive strategy, as recommended by Garnefski et al.
[10]. Although we found partial support for the adaptive
role of acceptance in that it was positively related to
some other adaptive strategies (i.e., refocus on planning,
positive reappraisal, and putting into perspective), ac-
ceptance was also positively correlated with some mal-
adaptive strategies (i.e., self-blame, rumination, and
catastrophizing strategies). In addition, among 9 sub-
scales of CERQ), only acceptance subscale was not corre-
lated with anxiety and depression symptoms according
to the univariate analysis. One possible explanation is
that the acceptance items (e.g., “I think that I have to
accept that this has happened,” “I think that I have to
accept the situation,” etc.) may reflect a degree of hope-
lessness. Therefore, acceptance strategy may be adaptive
only in certain conditions. Due to the abovementioned
findings, we suggest interpreting this subscale with cau-
tion. Whether acceptance strategy is adaptive or mal-
adaptive depends on the circumstance and the type of
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mood under study. This finding is in line with a study
performed by Martin and Dahlen [23].

For future research, we recommend comparing cogni-
tive emotion regulation strategies by gender, cause of in-
fertility. In addition, it would be useful to set up
randomized controlled trials in which anxiety and de-
pression symptoms in patients with infertility are com-
pared before and after cognitive behavioral therapy.

The present study has several limitations that need to
be noted. First, it was a single-center study utilizing only
infertile women. Second, the sample size was relatively
small. So, the generalizability of the findings may be lim-
ited by the characteristics of our study sample. Third, all
variables were measured via self-report instruments.
This may have caused bias. Forth, because of the cross-
sectional nature of the study, it is not possible to infer
causality between study variables.

Conclusion

Our findings provide further empirical support for the
relationship between cognitive emotion regulation strat-
egies and symptoms of anxiety and depression in infer-
tile women and evidence for designing emotion
regulation therapies such as cognitive behavioral therapy
(CBT) to reduce the anxiety and depression symptoms
in these women.
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