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Background: Poor executive functions are potentially risky for psychopathology
and can reduce response to treatment. This study aimed to investigate the
moderating role of executive functions in the relationship between anxiety and
depression symptoms and response to drug therapy.
Methods: The correlation method was used in this study. The statistical
population was adult outpatients with anxiety disorders and depression who
referred to psychiatric clinics of Bojnourd city. One hundred and sixty-four
participants completed the Outcome Questionnaire, Brief Symptom Inventory,
and Behavior Rating Inventory of Executive Function.
Results: The findings showed that problems of executive functions and anxiety
and depression symptoms predicted weak response to treatment (P<0.0001).
The results of moderating regression analysis showed that problems of executive
functions significantly moderate the relationship of anxiety symptoms and
response to treatment (P<0.0001), while they do not significantly moderate the
relationship between depression symptoms and response to treatment (P>0.05).
The results further showed that a longer course of disease and the comorbidity of
depression and anxiety reduce the response to treatment (P<0.05).
Conclusion: Poor performance in executive functions, a longer course of
disease, and the comorbidity of anxiety and depression disorders can reduce the
response to treatment in patients.
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Introduction
Executive functions include inhibitory control, working
memory, and cognitive flexibility, which enable an
individual to think before acting, resist temptation and
impulsive reactions, concentrate, solve problems, show
flexible compatibility to needed changes, and adopt a
new and different viewpoint. These skills are critical
for success in various aspects of life and are sometimes
more predictive of intelligence and socioeconomic
status [1]. Poor executive functions are potentially risky
for psychopathology [2]. The longitudinal study of
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risky cognitive control mechanisms for internalization
disorders can help advance our understanding of
their etiology and treatment. Studies have shown that
internalization problems are related to problems of
executive function [3].
Previous studies have confirmed that high levels of
anxiety and depression are related to impaired executive
functions [4-8]. The amount of impairment in executive
functions is strongly related to the severity of anxiety
and depression symptoms [9 , 10].
Considering the relationship between anxiety and
depression with executive functions, it is important to
investigate the moderating effect of executive function
on response to treatment in people with anxiety and
depression disorders. Studies have shown that deficits in
neuropsychological functions, such as visual-perceptual

Executive, anxiety, and depression symptoms and response to drug therapy

memory and organizational strategy [11] and poor
emotional control [12], predicted a weaker response to
treatment. Studies have also shown that among depressed
individuals who received antidepressants, executive
dysfunctions were associated with poor response to
treatment and increased relapse [13]. Several studies
have reported a positive relationship between executive
function and response to cognitive-behavioral therapy and
symptom reduction in both adults with substance abuse
[14] and adults with obsessive-compulsive disorder [15].
On the other hand, some studies have shown that better
executive function is negatively associated with response
to treatment; that is, a poor performance in cognitive
flexibility has been associated with a better response
to therapy [16]. Yet other studies have found that pretreatment executive functions were not significantly
associated with the response to antidepressant drug
therapy [17]. Some studies have also shown that pretreatment executive function had a weak correlation with
response to treatment in adults with obsessive-compulsive
disorder [18], adults with a generalized anxiety disorder
[19], and adolescents with attention-deficit/hyperactivity
disorder [20].
Given the contradictory findings of the role of
executive functions in predicting response to treatment,
it is necessary to investigate the relationship between
executive functions and treatment outcome. Previous
studies have not examined the moderating role of
executive functions in the relationship between anxiety
and depression symptoms and response to treatment.
Therefore, the current study investigated the moderating
role of executive function in the relationship between
anxiety and depression symptoms and response to
treatment among adults with depression and anxiety.
Methods
The method of this study was descriptive-correlation.
The statistical population included all adult outpatients
with anxiety and depression disorders who were referred
to psychiatric clinics in Bojnourd city in the spring and
summer of 2019.
Convenient sampling was used to select participants
from among the clients of psychiatric clinics who
received the diagnosis of anxiety and depression
disorders and volunteered to participate in the study. The
sample size was selected based on the research method.
Thus, in multiple correlations, the number of predictor
variables must be added to 104 (N≥3+104). To reduce the
effect of sample loss and increase the power of the test,
180 subjects were considered for the study. According to
Gpower3.1 software, the power of this study and alpha
level was 0.99 and 0.01, respectively.
Procedure
Individuals who had been diagnosed with anxiety and
depressive disorders by psychiatrists, were consuming
medication for at least one month, and were inclined
to participate in the study were considered as a sample.
Inclusion criteria included receiving a diagnosis of an
anxiety and depression disorder, aged over 18 years, and
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taking medication prescribed by psychiatrists for at least
one month. Exclusion criteria included having psychotic
disorders, substance abuse disorder, aged under 18 years,
and absence from treatment.
For ethical reasons, participants completed a consent
form to participate in the study and were assured that
their information would remain confidential. This study
was approved by the Department of Psychology at the
University of Bojnourd with code 13180899 and Clinical
Trials with code NCT04603170. Participants were asked
to complete the outcome questionnaire, brief symptom
inventory, and behavior rating inventory of executive
function.
Tools
Outcome questionnaire: The outcome questionnaire
was designed to assess response to treatment. This
questionnaire had the dimensions of mental distress or
signs of distress, interpersonal relationships, and social
role. This 45-item questionnaire is answered on a 5-point
Likert scale (not at all to perfectly). A high score is an
indicator of a weak response to treatment. The testretest reliability coefficients for the dimensions were in
the range of 0.78 to 0.82, and the whole questionnaire
was 0.84. The internal consistency coefficient for the
dimensions ranged from 0.71 to 0.91, and for the whole
questionnaire was 0.93 [21]. The outcome questionnaire
was translated into Persian by the researchers of this
study, and its reverse translation was reviewed and
approved. The Cronbach’s alpha coefficient in a pilot
study was 0.71. The participants responded with the
Persian version of the outcome questionnaires.
Brief symptom inventory: This inventory is a short
version of the SCL-R-90 that measured the symptoms
of
psycho-somatization,
obsessive-compulsive,
interpersonal sensitivity, paranoid thoughts, depression,
psychosis, general anxiety, hostility, and anxiety. This
inventory consists of 53 items scored on a 5-point Likert
scale ranging from 0 to 4 (not at all to extremely). The
internal consistency reliability of the subscales was in the
range of 0.71 to 0.85, and the test-retest reliability was in
the range of 0.68 to 0.91 [22]. In Iran, the retest reliability
of the subscales was in the range of 0.62 to 0.87, and
Cronbach’s coefficients were in the range of 0.62 to 0.85.
Correlation coefficients between SCL-R-90 and the brief
symptom inventory were reported to be in the range of
0.48 to 0.98 [23]. This study used anxiety and depression
subscales.
Behavior Rating Inventory of Executive Function
(BRIEF): This questionnaire is used to measure the
executive functions of adults aged 18 to 90 on their
daily performance in the natural environment. It has 75
items that measure factors including response inhibition,
shifting, emotional control, self-monitoring, initiation,
working memory, planning, material organization, and
task monitoring. A high score is an indicator of weak
executive functions. Cronbach’s alpha coefficient was
reported for the scales in the range of 0.73 to 0.90 and
0.96 for the total index. The test-retest reliability with
an interval of 4 weeks was obtained for the scales in
the range of 0.82 to 0.93 and for the total index, 0.94.
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The reliability of the raters was reported for the scales in
the range of 0.44 to 0.68 and for the total index as 0.63
[24]. This questionnaire was translated in Iran by Mani et
al. [25], and its Cronbach’s alpha of the subscales were
reported in the range of 0.65 to 0.83.
Results
Sixteen incomplete questionnaires were removed, and
the data of 164 participants was analyzed by SPSS 22V.
Pearson’s correlation and moderating regression analysis
were used to investigate the moderating role of executive
functions in the relationship between anxiety and
depression symptoms and response to treatment. Given
that both the independent variable and the moderator
variable were of the distance scale type, Hayes regression
[26] was used.
Demographic findings showed that participant age
range was 18 to 53 years with a mean of 30 years and a
standard deviation of 7.91. Among 164 patients, 40 were
men and 124 were women. Of the participants, 17.1% (28
people) had a middle or high school education, 43.9%
(72 people) had a diploma, and 39% (64 people) had a
bachelor's degree or higher. Eighty-eight participants
(53.7%) had anxiety disorders, 48 participants (29.3%)
had depression, and 17.1% had both anxiety and
depression disorders. In terms of duration of illness, 32
participants had been affected by anxiety disorders and
depression for 1 to 6 months, 36 participants for 6 to 12
months, and 96 participants for more than one year.
To perform Pearson correlation and regression analysis,
the data must have a normal distribution. The results of the
Kolmogorov-Smirnov test showed that the distribution
of variables was normal (P>0.05).
Table 1 shows that the score of anxiety and depression
symptoms is significantly related to executive functions
and response to treatment. In other words, with increases
in the severity of anxiety and depression symptoms, the
rate of executive functions becomes weaker. The results
also showed that executive functions are significantly
correlated with response to treatment, which means a
poor response to treatment is associated with weaker
executive functions.
As Table 2 shows, response to treatment (R2=0.54) is
strongly predicted by executive functions (P<0.0001).
Table 2 also shows that executive functions significantly
moderate the relationship between anxiety symptoms
and dimensions of response to treatment (P<0.0001).

Figure 1: Moderation role of executive functions in relationship
between anxiety symptoms and response to treatment

Executive functions significantly moderate response to
treatment (ΔR2=0.08). These results suggest that problems
of executive function decrease the response to treatment.
To show this moderating effect, participants were
divided into two groups of higher and lower based on
deviation from the mean in two variables of anxiety
symptoms and executive functions. Then the means of
the groups in the response-to-treatment variable were
calculated. Figure 1 shows how the poor performance of
participants in executive functions can impair response
to treatment.
Table 3 shows that executive functions and depression
symptoms significantly predicted response to treatment
(R2=0.46) (P<0.0001). Table 2 also shows that although
executive functions moderate the relationship between
depressive symptoms and response to treatment, this
moderating role is not significant (P>0.05). Figure 2
shows that problems of executive function alongside
depression symptoms weaken response to treatment.
As the duration of disease was an ordinal variable,
analysis of variance was used to evaluate the moderating
effect of this factor. As Table 4 shows, duration of disease
can significantly affect response to treatment, which
means a longer course of disease decreases response to
treatment.
As disorder type was an ordinal variable, analysis of
variance was used to investigate its moderating effect.

Table 1: Mean and standard deviation of variables and correlations among them
Variables
Mean±SD
Anxiety symptoms
Anxiety symptoms
11.17±8.30
1
Depression symptoms
10.60±6.80
0.66**
Executive functions
127.17±23.29
0.54**
Response to treatment
85.95±16.06
0.55**

Depression symptoms
0.66**
1
0.57**
0.67**

Executive functions
0.54**
0.57**
1
0.45**

Table 2: Moderation role of executive functions in the relationship between anxiety symptoms and response to treatment
Indexes of Hayes regression
Anxiety
Executive functions Interaction of anxiety and
executive functions
Dependent variables R2 (F)
R2 change(F)
Coefficient(t)
Coefficient(t)
Coefficient(t)
Response to treatment 0.41 (37.72**)
0.08 (20.88**)
4.18 (5.61**)
0.35 (5.33**)
-0.022 (-4.57**)
**P<0.01; *P<0.05
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Table 3: Moderation role of executive functions in the relationship between depression symptoms and response to treatment
Indexes of Hayes regression
Depression
Executive functions Interaction of depression and
executive functions
Dependent variables R2 (F)
R2 change (F)
Coefficient (t)
Coefficient (t)
Coefficient (t)
Response to treatment 0.46 (45.80**)
0.009 (2.63)
2.62 (3.48**)
0.18 (2.19*)
-0.009 (-1.62)
**P<0.01; *P<0.05
Table 4: Moderating role of disease course
Group
Mean of response to treatment
1 to 6 months
80.50
6 to 12 months
84.33
More than 1 year
88.37
Table 5: Moderating role of disease type
Group
Anxious individual
Depression individual
Individuals with both anxiety and depression

Mean of response to treatment
83.63
82.83
98.57

Figure 2: Moderation role of executive functions in the relationship
between depression symptoms and response to treatment

As Table 5 shows, disorder type can significantly affect
response to treatment, which means that the presence
of both depression and anxiety disorders decreases the
response to treatment.
Discussion
This study investigated the moderating role of executive
functions in the relationship between the severity of
anxiety and depression symptoms and response to drug
treatment in depressed and anxious patients. The results
showed that executive functions were significantly
correlated with anxiety and depression symptoms.
This finding is consistent with those of studies reporting
that people with high levels of anxiety and depression
have impaired executive functions [4-8].
Because anxious individuals experience high levels
of stress and threats, their executive functions can be
disrupted. Studies have shown that even mild stress
affects the frontal cortex by increasing dopamine [27]. The
norepinephrine system in the frontal cortex when people
JRSR. 2021;8(4)

SD
14.24
16.06
16.26

F
3.20

SD
15.73
17.42
5.57

P
0.04

F
11.85

P
0.0001

are stressed can play a role in frontal dysfunction [28].
In response to stress, the adrenal cortex releases cortisol,
which has a profound effect on the prefrontal cortex. In
addition, stress disrupts the functional link between the
frontal cortex and other areas of the brain [29].
Studies on executive dysfunction in depressed people
have also shown that people in a sad mood have worse
attention control [8], inhibition and working memory [6],
and mental flexibility [30].
The current study showed that executive dysfunctions
decrease the response to poor treatment. Numerous
studies have shown that deficits in executive functions
predict a weaker response to treatment [11, 12, 15].
People who perform poorly executive functions such as
response inhibition, shifting, working memory, emotion
regulation, organization, and planning also seem to have
less ability to continue treatment and apply medical
prescriptions and recommendations, which in turn
weakens the response to treatment.
This study further showed that executive functions
significantly moderated the relationship between anxiety
symptoms and dimensions of response to treatment. These
results suggest that problems in executive dysfunctions
decrease the response to treatment. Based on the results
of the current study, it can be concluded that people with
strong executive functions during psychological stress
can use their cognitive abilities to benefit from treatment.
Studies have shown that executive dysfunction in mood
disorders leads to a worse prognosis, and the presence
of cognitive impairments are correlated with chronic
disease [31].
The current results also revealed that executive function
did not moderate relationship depression or response to
treatment. Some studies have indicated that depressed
individuals without psychotic symptoms have a mild
performance on executive functions [32]. Explaining
this finding, it can be said that because depressed people,
unlike anxious people, do not have sufficient motivation
for treatment and do not take the symptoms of the disease
seriously, properly performing executive functions does
not much help improve the response to treatment.
The results of the current study showed that the longer
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the course of the disease is, the weaker the response
to treatment will be. In explaining this finding, several
possibilities are raised. First, patients with a long course
of disease have not been able to use their cognitive
capabilities to cope with their disease due to poor cognitive
mechanisms. Second, these patients have regained some
of their cognitive abilities due to the chronicity of the
disease. Third, these patients are caught in a vicious cycle
in which anxiety and depression symptoms reduce the
possibility of effective use of cognitive mechanisms, and
by not using these cognitive mechanisms effectively,
anxiety and depression symptoms do not improve and
response to treatment is weakened.
This study also showed that the comorbidity of depression
and anxiety disorders weakens the response to treatment.
It can be stated that the comorbidity of symptoms of
depression and anxiety disorders can put additional stress
on patients, thus reducing the possibility of effective use
of cognitive and executive mechanisms to follow medical
advice, so the response to treatment weakens.
These studies had several limitations. First, in this study,
the type of medication used, the level of stress, and the
demographic characteristics of the participants were not
controlled. These variables can affect the results of the
study. Second, the study method was correlation, and the
effects of cause and effect cannot be deduced. Third, the
data collection tools were questionnaires, so participants’
responses could be with bias; moreover, participants’
disorder diagnoses were based solely on psychiatrists’
clinical judgment and interviews with participants.
Given those limitations of the study, it is recommended
that in future research, the type of drug used, stress
levels, and demographic characteristics of the sample be
controlled, and credible interviews and tools should be
used to diagnose the types of disorder.
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