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Abstract 
Objectives: Considering the growing need for encouraging greater use of a 
variety of non-pharmacological methods in treating depression, the aim of 
this quasi experimental study was to examine the effect of aerobic exercise on 
triple categories of affective, cognitive and somatic symptoms of depression and 
to investigate its psychological mediators of perceived stress and coping strat-
egies. Methods: Forty five female outpatients with major depressive disorder 
were divided into three groups including exercise + usual pharmacotherapy (n 
= 15), psychotherapy + usual pharmacotherapy (n = 14) and a control group 
receiving only usual pharmacotherapy (n = 16). The exercise used was in-
cluded 36 one hour session (three sessions per week) with a low to medium 
intensity of 50% to 70% of the maximal heart rate. The psychotherapy used in 
this study was the behavioral activation treatment for depression revised. The 
Persian version of Beck Depression Inventory-II, Perceived Stress Scale and 
Coping Inventory for Stressful Situations were applied to assess the pre- and 
post-intervention depression, perceived stress, and coping strategies. Results: 
The findings indicated a significant decrease in the post-intervention scores of 
all three categories of affective, cognitive and somatic symptoms of depression 
and the perceived stress level in the adjunctive exercise and psychotherapy 
conditions compared with the control condition (p = 0.001), but there was no 
significant difference between the exercise and psychotherapy groups. In ad-
dition, no significant improvement was observed regarding the problem-cen- 
tered, emotion-centered and avoidant-centered stress coping methods in the 
post-intervention scores of the exercise group compared with the control 
group. Conclusion: An adjunctive aerobic exercise program can be as effec-
tive as adding the psychotherapy to usual pharmacotherapy in further im-
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provement in all three categories of depression symptoms especially mediated 
by reducing the amount of perceived stress, but not through any significant 
change in cognitive-behavioral coping strategies. 
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Exercise and Physical Activity, Major Depressive Disorder,  
Perceived Stress, Coping Strategies 

 

1. Introduction 

Major depressive disorder is considered as one of the most common psycholog-
ical disorders around the world especially in women [1] and it is considered as a 
main public health problem [2]. The treatment of depression is multi-dimen- 
sional including medical treatments such as antidepressants, psychotherapy such 
as cognitive-behavioral therapy, or a combination of both [3]. Other studies have 
demonstrated that adding the cognitive-behavioral therapy to medical treatment 
causes a significant increase in the extent of improving depression [4]. However, 
only one-third of the patients affected with depression receive the sufficient and 
suitable treatment and about half of the patients experience recurrence after the 
treatment [5]. On the other hand, a change in life style mainly in the form of re-
duced physical activity is considered as one of the major health problems faced 
by the civil population [6]. In this respect, since many patients avoid using psy-
chiatric drugs because of their side effects and the psychotherapy sessions because 
of its difficulties, many researchers and experts in the field of mental health are in-
terested in evaluating other alternatives such as exercise and the physical activity 
as an adjunctive or independent method for treating depression [7].  

Some of the studies carried out so far on the effect of adding aerobic exercise 
to the usual medical treatment protocol (the use of antidepressants and ECT) 
compared with only usual medical treatment showed a significant improvement 
in the rate of depression in the exercise groups [7] [8] [9] [10] [11]. According to 
Dunn, Trivedi, Kampert, Clark, & Chambliss [12], an important point here is 
that the use of high intensity exercise (75% - 85% HRmax) is not plausible in pa-
tients with depression and does not agree with the public health recommenda-
tions. Nonetheless, there are some controversial issues regarding the efficacy of 
exercise on depression [13], and some studies do not support the effectiveness of 
exercise in decreasing depression [14] [15]. Thus, some researchers believe that 
it is rather impossible to draw a definitive conclusion on the positive effect of 
exercise and physical activity in improving depression in clinical cases and fur-
ther research should be done to obtain more accurate evidence [5] [10]. In this 
regard, an important subject left, unaddressed in other studies is that which af-
fective, cognitive, or somatic categories of depression symptoms are more af-
fected by exercise and the physical activity. Accordingly, an objective of this 
study is to find out if exercise results in reduced depression, this reduction will 
be achieved mainly from the improvement in which groups of depression 
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symptoms. 
Additionally, the identification of the psychological mechanisms of exercise 

and physical activity involved in reducing depression is extremely important for 
mental health specialists. Based on current evidence, it appears that the per-
ceived stress level is a determining factor in the relation between depression and 
physical activity [16]. In this regard, various clinical findings suggest that stress 
plays an important role in the etiology of depression [17]. On the other hand, it 
seems that physical activity can protect the individual against the detrimental 
consequences of stress and the related disorders including depression [18] [19]. 
Although, there are some contest and disagreement on the extent to which exer-
cise can reduce the individual’s sensitivity to the psychosocial stress [20]. In ad-
dition, there is no clear evidence indicating whether the psychological reactions 
of stress reduce parallel to the reduction in physiological reactions induced by 
exercise and present empirical evidence in this area is somewhat contradictory 
[21].  

In addition to the effect of exercise on the level of perceived stress, the cogni-
tive-behavioral responses of patients with depression for coping with stress and 
the effects of exercise on this variable are very important. However, until now 
the effect of physical exercise on changes in usage degree of triple methods of cop-
ing with stress (problem-centered, emotion-centered, and avoidant-centered) 
has not been addressed extensively. According to the theory by Folkman and La- 
zarus [22], adaptation methods and stress coping skills are divided into two cat-
egories: problem-centered coping (trying to solve the problem), and emotion- 
centered coping (trying to relieve the negative emotions induced by the prob-
lem). Later, Endler and Parker [23] added the avoidant coping to these two me-
thods including keeping off the problem or involving one in other activities. 
Some recent studies revealed that depressed patients use harmful emotion-cen- 
tered methods more frequently [24] [25]. Another study on the correlation be-
tween stress coping methods and depression in women demonstrated that de-
pressed patients used the problem-centered method to a lesser degree compared 
with normal individuals while they used the emotion-centered method more 
frequently [26]. Additionally, some researchers postulate that exercise and phys-
ical activity can improve stress coping skills. It is asserted that exercise and 
physical activity, through promoting self-confidence, energy, and feelings of self- 
efficacy, helps the individual in two ways: First, stressful events cannot cause 
great harm to the person, and second, individuals with higher self-confidence and 
energy use the active problem-centered methods of stress coping more frequently 
[27]. Nevertheless, some researchers believe that a definitive conclusion in this 
regard could be achieved only after completion of sufficient and wider interven-
tional experiments particularly on clinical populations [27]. Hence, regarding 
the very important role of stress and coping strategies with respect to depression 
and its treatment, investigating the fundamental role of these factors in the effect 
of exercise on depression is another objective of the present study. In addition, 
an important point in this study is the comparison of adjunctive aerobic exercise 
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group with not only the usual pharmacotherapy (control) group, but also with 
the adjunctive psychotherapy group in terms of the degree of improvement in 
depression, stress, and coping strategies.  

In summary, considering the growing need for encouraging greater use of a 
variety of non-pharmacological methods in treating depression, in the present 
study as one of the very few studies in this area on depressed outpatients, we 
aimed to answer the following two questions whether adding exercise to usual 
pharmacotherapy, as well as adding psychotherapy to usual pharmacotherapy, 
compared to the condition of usual pharmacotherapy alone can: (a) Make a sig-
nificant decrease in all the three categories of affective, cognitive and somatic 
symptoms of depression or not? (b) Lead to a significant decrease in the level of 
perceived stress and a significant helpful change in using of cognitive-behavioral 
methods of problem-centered, emotion-centered and avoidant-centered coping 
with stress or not? 

2. Methods 
2.1. Design and Participants 

This quasi experimental study was performed with two experimental and one 
control group. The participants were selected from the patients referring to the 
counseling clinic of a psychiatric hospital (Bahman Hospital in Yazd, Iran) from 
June to September 2014. This study was approved by the national ethics com-
mittee (IR.MUMS.REC.1395.6) and was registered as a clinical trial in Iranian 
registry of clinical trials (http://www.irct.ir) (Register Code:  
IRCT2016082929598N1). 

Research samples were selected from the patients who tended to voluntarily 
participate in the study using convenience-sampling method. The inclusion cri-
teria were as follows: The women aged 20 - 50-year-old affected with moderate 
to severe major depressive disorder diagnosed by a psychiatrist via structured 
clinical interview based on the fifth version of the diagnostic and statistical ma-
nual of mental disorders (DSM-5) [28], and the minimum score of 20 on the 
Beck Depression Inventory-II [29], not being involved in other mental treat-
ments (medical or psychological) and exercise programs during the study and 
declare her willingness to take part in the research and sign the informed con-
sent statement. The exclusion criteria were as follows: Simultaneous affliction 
with other important mental disorders (such as schizophrenia, bipolar affective 
disorder and drug and alcohol abuse), having somatic problems affecting de-
pression (such as hypothyroidism and diabetes mellitus) or restricts their physi-
cal activity (e.g., cardiovascular and musculoskeletal problems).  

2.2. Procedures 

The patients were allocated to one of the following groups: Aerobic exercise + 
usual pharmacotherapy group, a comparison group of psychotherapy + usual 
pharmacotherapy and a control group of usual pharmacotherapy per se. During 
the enrollment, the first and second 18 eligible patients allocated to aerobic exer-

http://www.irct.ir/
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cise and psychotherapy interventions, respectively. The last third group, con-
taining another 18 eligible patients, underwent only usual pharmacotherapy. In 
order to enroll the participants after referral by psychiatrist, they must complete 
demographic data form and the research questionnaires including depression 
and stress pre-tests at the psychiatric clinic in the form of face to face interview. 
Resting heart rate was also recorded after a few minutes of resting in sitting po-
sition. Enrollment of the patients in each group usually lasted between 2 - 4 
weeks. Therapeutic interventions were started after finishing the enrollments 
and performing the pre-tests. Post-tests were also conducted at a time within the 
first day immediately after the end of interventions. To enhance the patients’ 
cooperation during the study, researchers paid all costs and expenses incurred 
(e.g., the costs of transportation, gym and laboratory tests). 

2.2.1. Aerobic Exercise Program 
Exercise group used 60 min of group aerobic exercise accompanied by rhythmic 
music with a schedule of three sessions per week for three months with an inten-
sity of low to medium, accounting for 50% - 70% of the maximal heart rate. Ac-
cording to various ages of the participants ranging from 20 - 50 years, the inten-
sity of physical activity varied from at least 87.20 bpm (50% HRmax) in the oldest 
patient (48 years old) to 135.80 bpm (70% HRmax) in the youngest patient (20 
years old). During each session the total time and intensity of exercise were cal-
culated and controlled by one of the trained research staff. The exercise was 
performed in a gym salon of 90 m2 under the supervision of a trained couch and 
without presence of other people. The time of performing the exercise was sche-
duled to be between 18 - 19 p.m. in the summer at a temperature of about 20˚C. 
Due to the national yearly holidays, two exercise sessions were cancelled. The 
aerobic exercise used in this study was performed as follows: (a) About 10 - 15 
min gentle stretching movements for warming up the body as advised by other 
studies [30]. (b) The main body of exercise included about 30 - 40 min of more 
rapid movements such as various movements of hands, feet, and trunk in the sit-
ting and standing positions such as pedaling, forward, backward and lateral move- 
ments, bending and straitening forward, left and right, sit-ups, and jumping or 
leaping movements. (c) About 10 - 15 min of gentle stretching movements for 
cooling down as advised by other studies [31]. During the study, the patients in 
this group were receiving usual pharmacotherapy in addition to participation in 
exercise sessions based on the orders of psychiatrist. 

2.2.2. Psychotherapy  
Besides usual medication the patients of psychotherapy group were treated in 
specialized clinic by a trained clinical psychologist using the modified manual of 
behavioral activation treatment for depression-revised (BATD-R) [32]. Accord-
ing to Lejuez et al. [32] this treatment is commonly performed in 12 sessions. In 
this study, the psychotherapy sessions were conducted once every week for 3 
months (12 sessions overall). These sessions were held with the patients at the 
clinic or on the phone in some weeks. The initial sessions usually lasts one hour 
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(Sessions 1 - 3). Gradually, as the patients become entirely accustomed to the 
method, the duration of each session decreases to less than 15 - 30 minutes. Ex-
ceptionally, behavioral activation through encouraging the patients to perform 
physical activities was avoided in this study. 

2.2.3. Usual Pharmacotherapy 
During the study, the members of this group were just taking prescribed medi-
cations and they did not participate in ECT, psychotherapy or any kind of phys-
ical activities. The medications used by the participants were included tricyclic 
antidepressants (clomipramine, imipramine and trimipramine), selective sero-
tonin reuptake inhibitors (SSRIs) (fluoxetine, citalopram and sertraline), nore-
pinephrine-dopamine reuptake inhibitors (NDRIs) (bupropion), benzodiaze-
pines (alprazolam and chlordiazepoxide) and other anti-anxiety drugs and tran- 
quilizers (propranolol, trifluoperazine and perphenazine). The type and dosage 
of medications for each patient were determined by the psychiatrist. 

2.3. Measures 
2.3.1. Intensity of Physical Activity and Resting Heart Rate 
HRmax measured by the digital heart rate monitor Beurer model PM110 made in 
Germany was used to determine the intensity of physical activity. HRmax is com- 
monly used as an index for prescribing exercise intensity in rehabilitation pro-
grams [33]. The formula: “208 − 0.7 × age” [34] was used here in identifying 
physical activity intensity. HRmax divides intensity of physical activities to the 
three low (50% - 65% HRmax), medium (65% - 75% HRmax), and high (75% - 85% 
HRmax) levels [35]. Resting heart rate was also measured by the monitor. 

2.3.2. Depression 
The depression scores before and after interventions were estimated using the 
Persian version of Beck Depression Inventory-II (BDI-II) [29]. This inventory 
has 21 sections and each section is scored on a scale of 0 - 3. Accordingly, the 
total score of each individual varies between 0 - 63. The scores between 0 - 13 
indicates minimal depression, 14 - 19 mild to moderate depression, 20 - 28 
moderate to severe depression and higher than 29 severe depression [29]. The 
BDI-II is one of the most frequently used instruments for measuring the severity 
of depression and it has a high reliability and acceptable concurrent, content, 
and structural validity [36]. The reliability and validity of the Persian version is 
reported to be optimal in previous studies [37]. 

2.3.3. Stress  
To measure the rate of stress, the Persian version of the Perceived Stress Scale 
(PSS) [38] was used. It has 10 items, scored on a 5-point Likert scale from 0 
(never) to 4 (most of the time). Items 4, 5, 7 and 8 are scored in reverse. Conse-
quently, the total score of 0 - 40 will be obtained. The scores 0 - 7 are classified as 
very low stress, 8 - 11 low, 12 - 15 average, 16 - 20 high and above 21 very high 
[38]. The reliability and validity of the original version of this questionnaire [39] 
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and those of the Persian version [40] are acceptable.  

2.3.4. Coping 
The Persian version of the Coping Inventory for Stressful Situations (CISS) [41] 
was applied to assess the stress coping methods. This inventory consists of 48 
items measuring the three methods of coping with stress including problem- 
centered (16 items), emotion-centered (16 items), and avoidant-centered me-
thod (16 items). The answer to each question is based on a five-point Likert scale 
includes from 1 (never) to 5 (very high) and the total score of each section varies 
from 16 to 80. The validity and reliability of the original version [42] and those 
of the Persian version [43] are acceptable.  

2.4. Sample Size 

Based on a two sided confidence interval of 95%, test power of 80%, standard 
deviation of 11 with regard to BDI-II scores from some former studies, and in 
order to attain a significant difference based on a minimum difference of 12 be-
tween group mean scores, sample size was chosen to be three groups of 15. A total 
of 3 individuals (20%) were then added to each group in order to compensate for 
subject loss. As such, the final number of individuals in each group was 18. 

2.5. Statistical Analysis 

Data were analyzed using the SPSS-20 software. Regarding the normal distribu-
tion of the data based on Klomogrov-Smironov test (p > 0.05), the parametric 
statistics of one-way ANOVA, ANCOVA, MANCOVA, Bonfereni post hoc test 
and partial eta squared were used as appropriated. One-way ANOVA was used 
to compare the pre-test scores of demographic characteristics and clinical va-
riables (depression, perceived stress, cortisol secretion level), and the doses of 
consumed medications of the three study groups. ANCOVA, MANCOVA, and 
Bonferroni test in addition to partial eta squared was also used to check the ob-
served differences between the pre- and post-test scores of clinical variables, and 
calculate effect size, respectively.  

3. Results 

A total of 105 patients were referred to participate in the study. Of these patients, 
51 (48.5%) excluded from the study and 54 were non-randomly allocated to the 
aerobic exercise (n = 18), psychotherapy (n = 18) and the control group (n = 18). 
Among 54 patients who were invited to participate in the study, 9 (16.6%) patients 
dropped out in the early stages of the study (three, four and two in the exercise, 
psychotherapy and control groups, respectively). They dropped out because of lack 
of interest in exercise and lack of required physical preparation in the exercise 
group, spouse disagreement and inability for weekly referral in the psychotherapy 
group and not using medications because of their complications and side effects in 
the control group. Therefore, the research data were analyzed using 15, 14 and 16 
patients in the exercise, psychotherapy and control groups, respectively. 
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3.1. Baseline Findings 

The total means (standard deviations) of age, education, height, weight, and rest-
ing heart rates of the women of the three groups were 33.02 (7.11) years (age), 
11.15 (3.76) years (education), 165.08 (5.63) cm, 73.84 (7.38) kg and 84.75 (6.19) 
bpm, respectively. Before the intervention, the total means (standard deviations) 
of using tests in all the three groups were as follows: BDI-II: total score: 39.51 
(9.19), affective symptoms: 14.04 (3.86), cognitive symptoms: 15.95 (4.61), and 
somatic symptoms: 9.53 (2.57); PSS-10: 28.08 (6.76); CISS: problem-centered 
method: 37.17 (14.56), emotion-centered method: 60.15 (11.04) and avoidant- 
centered method: 29.73 (8.94). Based on a one-way between groups ANOVA, 
there was no statistically significant difference among the three groups regarding 
all baselines demographic and clinical characteristics (see Table 1). According to 
baseline findings, the participants of the study were affected with moderate to 
severe depression, very high degrees of stress and greater use of emotion-cen- 
tered coping compared to problem-centered and avoidant-centered methods. 
There was also no significant difference between the average doses of medica-
tions taken by the groups of exercise (M = 149.53, SD = 85.83), psychotherapy 
(M = 129.78, SD = 77.32), and control (M = 154.56, SD = 84.38) mg, F(2, 42) = 
0.36, p = 0.696). In addition, the mean duration of affliction with depression in 
all of the participants was 11.11 (9.05) months. 

 
Table 1. Baseline demographic and clinical characteristics of the participants. 

p 
F 

(2, 42) 
3-Control (n = 16) 

M (SD) 
2-Psychotherapy (n = 14) 

M (SD) 
1-exercise (n = 15) 

M (SD) 
Measures 

0.775 0.73 33.31 (6.95) 31.21 (5.89) 34.40 (8.33) Age (years) 

0.435 1.54 11.12 (3.48) 12.42 (3.67) 10 (4) Education (years) 

0.233 1.50 166.31 (3.71) 165.85 (5.06) 163.06 (7.37) Height (cm) 

0.242 1.46 73.31 (7.31) 71.78 (5.78) 76.33 (8.48) Weight (kg) 

0.929 0.07 84.43 (6.99) 85.28 (6.73) 84.60 (5.06) Rest heart rate (bpm) 

0.264 1.37 40.87 (10.62) 41.35 (6.12) 36.33 (9.67) BDI-II (total score) 

0.235 1.49 14.31 (4.31) 15.14 (3.25) 12.73 (3.75) BDI-II (affective symptoms) 

0.240 1.47 16.50 (4.97) 17.07 (2.78) 14.33 (5.36) BDI-II (cognitive symptoms) 

0.590 0.53 10.06 (2.81) 9.14 (2.79) 9.33 (2.12) BDI-II (somatic symptoms) 

0.102 2.41 30.62 (7.22) 25.35 (5.03) 27.93 (7.04) PSS-10 

0.734 0.31 37.18 (15.98) 34.92 (13.56) 39.26 (14.55) CISS (P-CC) 

0.226 1.54 57 (14.61) 64 (5.27) 59.93 (10.11) CISS (E-CC) 

0.918 0.08 29.12 (9.63) 30.50 (8.68) 29.66 (8.99) CISS (ACC) 

Note: bpm = beats per minute; BDI-II = Beck Depression Inventory-II; PSS = Perceived Stress Scale; CISS = Coping Inventory for Stressful Situations; P-CC 
= Problem-Centered Coping; E-CC = Emotion-Centered Coping; ACC = Avoidant-Centered Coping. 
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3.2. Exercise Effects on Depression  

Post-tests comparison of the total depression scores using an ANCOVA demon-
strated a significant difference in the three groups (F(2, 42) = 17.77, p = 0.001, 

2
pη  = 046) (see Table 2). Post-hoc comparisons using the Bonferroni test indi-

cated that the mean scores for exercise (M = 18.46, SD = 11.64) and psychothe-
rapy (M = 17.92, SD = 5.77) conditions were significantly different from the 
control condition (M = 32.93, SD = 10.50, p = 0.001). Based on a MANCOVA 
this difference was also observed in all the triple affective (F(2, 42) = 17.09, p = 
0.001, 2

pη  = 0.47), cognitive (F(2, 42) = 10.44, p = 0.001, 2
pη  = 0.35), and so-

matic (F(2, 42) = 14.61, p = 0.001, 2
pη  = 0.43) subscales at BDI-II. These results 

suggest that participating in an exercise program truly has a remarkable positive 
effect on further improvement of depression. More importantly, no significant 
difference was found between the exercise and psychotherapy groups regarding 
the post-intervention decrease in the amount of depression scores. 

3.3. Exercise Effects on Stress and Coping 

Post-tests comparison of the three groups using an ANCOVA and post hoc 
Bonferroni test indicated a significantly reduced perceived stress (F(2, 42) = 
14.31, p = 0.001, 2

pη  = 0.41), in both exercise and psychotherapy conditions 
compared with the control condition (see Table 2). These results suggest that 
participating in the exercise program can lead to a considerable reduction in the 
amount of perceived stress. But importantly, similar to the depression variable, 
no significant difference was found between the exercise and psychotherapy 
groups regarding the post-intervention decrease in the amount of perceived 
stress. 

With respect to the coping strategies in post-intervention scores, the use of 
problem-centered method was significantly greater only in the psychotherapy 
group compared with the exercise and control groups (F(2, 42) = 11.66, p = 
0.001, 2

pη  = 0.37). There was also no significant difference among the groups  
 
Table 2. Post-intervention comparison of the measured clinical characteristics 

Bonfereni 2
pη  p 

F 
(2, 42) 

3-Control (n = 16)  
M (SD) 

2-Psychotherapy (n = 14)  
M (SD) 

1-Exercise (n = 15)  
M (SD) 

 
Measures 

1, 2 < 3 0.46 0.001 17.77 32.93 (10.50) 17.92 (5.77) 18.46 (11.64) BDI-II (total score) 

1, 2 < 3 0.47 0.001 17.09 11.68 (4.34) 6.14 (2.03) 6.33 (3.77) BDI-II (affective symptoms) 

1, 2 < 3 0.35 0.001 10.44 13.31 (4.52) 7.35 (2.73) 7.73 (6.09) BDI-II (cognitive symptoms) 

1, 2 < 3 0.43 0.001 14.61 7.93 (2.51) 4.35 (1.78) 4.40 (2.55) BDI-II (somatic symptoms) 

1, 2 < 3 0.41 0.001 14.31 27.06 (6.27) 15.50 (4.71) 16.60 (6.68) PSS-10 

2 > 1, 3 0.37 0.001 11.66 40.87 (13) 54.14 (10.87) 47.26 (15.34) CISS (P-CC) 

- 0.10 0.116 2.27 54.37 (13.64) 49.42 (4.71) 47.53 (8.22) CISS (E-CC) 

2 < 1, 3 0.39 0.001 12.45 30.50 (10.26) 24.71 (8.97) 31.46 (8.72) CISS (ACC) 

Note: BDI-II = Beck Depression Inventory-II; PSS = Perceived Stress Scale; CISS = Coping Inventory for Stressful Situations; P-CC = Problem-Centered 
Coping; ECC = Emotion-Centered Coping; ACC = Avoidant-Centered Coping. 
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after the intervention with respect to the emotion-centered method (F(2, 42) = 
2.27, p = 0.116, 2

pη  = 0.10), and the use of avoidant-centered method signifi-
cantly reduced in the psychotherapy group compared with the exercise and con-
trol groups (F(2, 42) = 12.45, p = 0.001, 2

pη  = 0.39). This part of the results in-
dicated that participating in the exercise program fails to have a significant im-
pact on changing various cognitive-behavioral strategies of coping. 

4. Discussion 

This study aimed to assess the efficacy of aerobic exercise as an adjunctive treat- 
ment to pharmacotherapy compared with adjunctive psychotherapy and phar-
macotherapy alone on triple categories of affective, cognitive and somatic symp- 
toms of depression and to investigate its psychological mediators of perceived 
stress and coping strategies.  

On the basis of our findings a comparison of groups’ post-tests demonstrated 
that adding aerobic exercise to pharmacotherapy significantly improved all three 
categories of affective, cognitive and somatic symptoms of depression in this group 
compared with the control group. This is consistent with the findings by other 
researchers [7] [8] [11] [44]. Predicated on some other studies as to the effect of 
exercise on depression, the results indicate that, for example, affective improve-
ment can occur by increasing the amount of serotonin secretion [45], cognitive 
promotion can be achieved through increasing self-esteem [46], and more 
healthy somatic condition can occur via better sleep quality [47]. Comparison of 
the post-tests of the two exercise and psychotherapy groups also indicated that 
aerobic exercise can improve all the triple symptoms of depression in this group 
similar to psychotherapy one and none of these methods is superior to the other. 
This result also is consistent with the findings by Mead et al. [48].  

Considering the effect of exercise and physical activity on the affective, cogni-
tive and somatic dimensions of depression, an important issue is the underlying 
related mechanisms including the role of the changes in the amount of perceived 
stress and the use of various methods of stress coping. Regarding the role of 
perceived stress, the findings revealed that the rate of reduction in stress after 
intervention was significantly greater in the exercise condition compared with 
the control one, though this difference was not significant in the exercise com-
pared with the psychotherapy condition. This finding indicates that adding ex-
ercise to the usual pharmacotherapy can improve depression symptoms particu-
larly through decreasing stress. It is believed that stress affects patients with ma-
jor depression differently than normal individuals so that a minor stress is suffi-
cient for a new depression attack [49]. This finding supports the kindling-sensi- 
tization hypothesis stating that the repetition of stressful incidents gradually 
makes the brain sensitive and vulnerable to stress and leading to subsequent de-
pression attacks [49]. It is asserted that this happens due to the sensitization of 
the HPA axis, specifically the increased sensitivity of mineralocorticoid receptors 
towards negative feedback induced by stress [50]. At the psychological level, some 
studies indicate that depressed patients suffer from more mood deterioration 
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when they face stress compared with normal individuals and they also generally 
perceive life events more stressful than normal individuals [51]. On the other 
hand, some recent studies suggest that the physically more active individuals 
acquire more resistance and adaptation against not only the consequences of 
physical stresses, but also against the psychosocial stresses of the daily living 
[52]. According to the cross-stressor adaptation hypothesis [53], repeated chal-
lenges of the physiological system during physical activities creates a kind of re-
sistance and adaptation so that the sensitivity of the system to other stressors of 
the same type (various physical activities) and even other psychosocial stressors 
(like familial, occupational, educational, financial and etc.) gradually decreases. 
In this regard a study that was conducted to see the efficacy of a 20-week aerobic 
exercise program on improving the students’ emotional reactions to stress in-
duced by daily life events indicated that the participants in the exercise group 
showed milder emotional reactions to final exam stress compared with the con-
trol group [54]. 

Furthermore, to psychologically explain the anti-stress consequences of exer-
cise on depression, it has been emphasized that physical activity reduced stress 
and emotional reactions through strengthening the individual against mental 
rumination or repetitious reviewing of negative thoughts [55]. According to re-
sponse style theory [56] depressed patients may usually show two types of res-
ponses against their negative painful thoughts: Some begin to ruminate these 
negative painful thoughts while others, on the contrary, try to distract their at-
tention towards daily living activities or even towards pleasant thoughts. Ac-
cording to Nolen-Hoeksema [57] women are more likely to become depressed 
due to excessive rumination of stressful life events. Many researchers consider 
chronic and severe rumination as an important factor in mental pathology [58] 
and the rate of incidence of new depression attacks could be predicted on the 
basis of this factor [59]. Accordingly, the distraction strategy as opposed to men- 
tal rumination can be introduced as another possible explanation for justifying 
the anti-stress and anti-depression effects of exercise and physical activity.  

Additionally, to justify the positive effects of group exercise on mental and 
emotional health, it seems that the role of social interaction is of utmost impor-
tance. Social relationships and interactions are usually divided into three groups 
of social support, social network, and social connectedness [60]. It is argued that 
social relationships including wider social support, greater social network, and 
deeper social connectedness may reduce the incidence of psychological disorders 
especially depression by preventing the deleterious effects of stress [61]. Fur-
thermore, it is also asserted that the positive feedback due to social interactions 
created by participating in exercise activities leads to decreased cortisol secretion 
particularly in women [62]. Hence, another important mechanism of the effect 
of exercise on stress and mental health is manifested as helping to create and in-
crease social relations and the emotional related benefits [63] [64].  

With respect to various stress coping methods, the results of the baseline 
measurements indicated that all the participants used the emotion-centered me-
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thod more frequently than the other two methods. This is consistent with pre-
vious studies [24] [25] [26]. Based on post-test scores, the physical activity pro-
gram in the exercise group did not lead to any significant improvement in stress 
coping methods after intervention compared with the control group. This is not 
consistent with the findings of some studies such as Wijndaele et al. [27]. A po- 
ssible explanation for this inconsistency is that in order for exercise to exert its 
positive effects on the cognitive, emotional, and behavioral characteristics, spe-
cially the stress coping strategies, there is a need for a longer time. This can be 
studied in cross-sectional studies (such as Wijndaele et al.) since the researcher 
can investigate the effect of many years of physical activity on mental and beha-
vioral properties. Moreover, many researchers believe that improving stress coping 
strategies is basically possible via psychological training [65]. It seems that urg-
ing and training the patients to use more effective stress coping skills are usually 
indispensible components of the cognitive-behavioral interventions [66]. Con-
sequently, although it appears that short-term programs of exercise and physical 
activity may induce a considerable effect on improving mood and temper, yet, 
they cannot create any significant improvement in problem-centered, emotion- 
centered and avoidant-centered methods of stress coping compared with phar-
macotherapy or psychotherapy.  

5. Conclusion 

In conclusion, our findings suggest that in clinical settings similar to psychothe-
rapy methods, aerobic exercise can be used as an adjunct (or independent) treat- 
ment to improve all three categories of affective, cognitive and somatic symp-
toms of depression especially mediated by reducing the amount of the perceived 
stress level, but not through any changes in cognitive-behavioral stress coping 
strategies. 
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