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Resumo: Objetivos: Avaliar os niveis de atividade fisica habitual e sua relagdo com os transtornos
de humor (sintomas de ansiedade e depressao) em jovens adultos saudaveis e avaliar as diferen-
cas entre homens e mulheres para essas variaveis. Métodos: Um total de 297 participantes (144
mulheres) responderam os seguintes questionarios: Baecke questionnaire, para avaliar o nivel de
atividade fisica habitual; State-Trait Anxiety Inventory, para avaliar os sintomas de ansiedade; e
Beck Depression Inventory, para avaliar os sintomas depressivos. Resultados: Foi encontrada uma
correlagao negativa significante entre o nivel habitual de atividade fisica e os sintomas depressi-
vos (rho = -0,132 “pequeno efeito”, p = 0,023), niveis de ansiedade traco (rho = -0,205 “pequeno
efeito”, p < 0,001) e niveis de ansiedade estado (r = -0,216 “pequeno efeito”, p < 0,001) dos parti-
cipantes. Contudo, néo foi encontrada diferenga significante (p > 0,05) entre as correlagdes dos
homens e mulheres para todas as variaveis investigadas. Os homens apresentaram um maior
nivel absoluto (p < 0,001, d = 0,549 “efeito médio”) e médio (p < 0,001, d = 0,515 “efeito médio”) de
atividade fisica habitual, um menor nivel de ansiedade trago (p < 0,001, rs =-0,342 “efeito médio”)
e estado (p < 0,001, d = -0,483 “pequeno efeito”) e menores sintomas depressivos (p = 0,007, rs =
-0,181 “pequeno efeito”) do que as mulheres. Conclusio: A atividade fisica habitual caracterizada

por um padrao nao estruturado parece estar inversamente relacionada aos transtornos de humor.

Palavras-chave: ansiedade; depressdo; satide mental; exercicio; humor

Abstract. Purposes: To examine the habitual physical activity levels and their relationship with
mood disorders (anxious and depressive symptoms) in young healthy adults and evaluated sex
differences for these variables. Methods: A total of 297 participants (144 women) answered the
following questionnaires: Baecke questionnaire to evaluate habitual physical activity level; State—
Trait Anxiety Inventory, to evaluate anxious symptoms; and Beck Depression Inventory, to evalu-

ate depressive symptoms. Results: There was a significant negative correlation between habitual
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physical activity levels and depressive symptoms (rho =-0.132 “small effect”, p = 0.023), trait anxiety
levels (rho = -0.205 “small effect”, p < 0.001), and state anxiety levels (r = -0.216 “small effect”, p <
0.001) of the participants. However, there was no significant difference (p > 0.05) between men and
women correlations for all investigated variables. Men presented higher absolute total (p <0.001, d =
0.549 “medium effect”) and mean (p < 0.001, d = 0.515 “medium effect”) habitual physical activity
level, lower trait (p < 0.001, rs =-0.342 “medium effect”) and state (p <0.001, d =-0.483 “small effect”)
anxiety levels, and lower depressive symptoms (p = 0.007, r8 = -0.181 “small effect”) than women.
Conclusion: Habitual physical activity that is characterized by unstructured pattern seems to be in-

versely related to mood disorders.

Keywords: anxiety; depression; mental health; exercise; mood

1. Introduction

The association between physical activity and health status is well-stablished [1].
Indeed, regular physical activity has been recommended for the prevention and treat-
ment of noncommunicable diseases by different scientific health organizations, such as
the American College of Sports Medicine [2], Centers for Disease Control and Prevention [3], and
the American Heart Association [4]. Briefly, it has already been shown that physical exercise
is an important tool used to prevent and treat diseases such as diabetes [5], arterial hy-
pertension [6], obesity [7], anxiety [8] and depression [8]. However, despite the amount
of evidence on the importance of physical activity, it is estimated that 27.5% of adults are
not sufficiently active [9] and among young people the picture is worse (>80%) [10].

Among the benefits evoked by regular physical activity, a plethora of studies
showed that physical activity can improve symptoms of anxiety [11] and depression
[12,13]. Traditionally, depression and anxiety are treated through pharmacological ther-
apy involving the following: mood stabilizers; antidepressants; anticonvulsants; and
atypical antipsychotics [14]. However, regular physical activity has been shown to be an
adjuvant therapy in the treatment of depression [15] and anxiety [11]. Specifically with
regards to depression, several studies have shown an inverse relation between physical
activity and depression, showing that mild to moderate depressive states can be mini-
mized by regular physical activity [15].

Despite the indubitable effects of physical activity on the mood disorders, those
studies that evaluated the effects of chronic physical activity on mood disorders used
standardized physical activity protocols with rigorous control of frequency, intensity,
time, and type of exercise [15]. However, there are several ways to be physically active
(e.g., occupation activities, leisure, and sports), which for most people are activities per-
formed in a non-standardized way (i.e., activities of daily living) — in other words, with-
out control of frequency, intensity, time and type of physical activity. Therefore, it is rea-
sonable to assume that the results present in the literature may not reflect the real-world
settings, in which the person practices non-standardized physical activity.

Additionally, a recent review study [16] highlighted that physical activity (even in

low doses) is associated with lower risk of mental illness, current guidelines may not ef-
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fectively address mental health outcomes, and suggested that people do some of their
physical activity during leisure-time or in active travel, where possible prioritizing activ-
ities they enjoy or personally choose to undertake. Moreover, it was reported that some
physical activity is better than none for both physical and mental health [16]. Thus, the
present study aimed to investigate the habitual physical activity levels in a sample of
young healthy adults and their relationship with mood disorders (anxiety and depressive
symptoms). Also, the presented study aimed to evaluate sex differences for these varia-
bles. We hypothesized that there is a significant negative relationship between habitual
physical activity and anxiety and depression symptoms. If this hypothesis is true, our
results would indicate that maybe there is no need for a person to be engaged in a struc-
tured physical activity program to improve mood disorders. Furthermore, we hypothe-
sized that anxiety and depression levels and habitual physical activity would be im-

paired in women.

2. Methods

Participants and study design

This was a cross-sectional study that recruited 297 participants (a convenience
sample) from both sexes (153 men and 144 women; 21.8 + 3.9 years). The participants
were recruited among undergraduate and graduate students and people around the
University Campus through direct contact. The inclusion criteria were aged >18 years
old. Participants who did not respond to one or more questionnaire or that completed the
questionnaire incorrectly would be excluded from the study; however, no participants
were excluded for this reason.

In the same day, the participants answered the following questionnaires: Baecke
questionnaire to assess habitual physical activity level; State-Trait Anxiety Inventory
(STAI) to assess anxious symptoms; and the Beck Depression Inventory (BDI) to assess
depressive symptoms. All participants were informed of the potential risks and benefits
of the study and signed an informed consent form to take part. All experimental proce-
dures were approved by the Research Ethics Committee of the Federal University of
Goias (approval number 295/11) and conformed to the principles outlined in the Declara-

tion of Helsinki.

Habitual physical activity level assessment

The habitual physical activity level of the participants was measured using the
translated and validated version for Brazilian Portuguese [17] of the Baecke question-
naire. This questionnaire consists of 16 questions involving three habitual physical activ-
ity scores relating to the previous 12 months: occupational physical activity (eight ques-
tions); physical exercise in leisure time (four questions); and sport physical activity (four
questions). The total score for habitual physical activity was obtained by summing occu-
pational physical activity, physical exercise in leisure time, and sport physical activity

scores. The higher the score achieved, the higher the level of habitual physical activity.
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The Cronbach’s alpha of occupational physical activity, physical exercise in leisure time,

and sport physical activity is 0.52, 0.52 and 0.62, respectively [17].

Anxious symptoms assessment

Symptoms of anxiety state and trait were evaluated using the translated and vali-
dated Brazilian Portuguese version [18] of the 20-item state anxiety component and
20-item trait anxiety component of STAI [19]. Participants were instructed to answer each
item of the state and trait anxiety items according to how they felt “right now, that is, at
this moment” and “generally,” respectively. Briefly, these items assess subjective feelings
of calm, tension, apprehension, nervousness, worry, and other questions that assess au-
tonomic nervous system activity. State-Trait anxiety scale items are rated on a 4-point
Likert scale (1 = not at all, 2 = somewhat, 3 = moderately so, and 4 = very much so). Thus,
scores can vary from a minimum of 20 to a maximum of 80. A score equal to or lower
than 30 indicates a low anxiety level, a score of 31 to 49 indicates a middle level of anxie-
ty and a score greater than or equal to 50 indicates a higher degree of anxiety [19]. The
internal consistency of the state anxiety and trait anxiety are good, with Cronbach’s alpha
of 0.93 and 0.87, respectively [20].

Depressive symptoms assessment

The depressive symptoms were evaluated using the translated and validated for
the Brazilian Portuguese version [21] of the BDI [22]. The BDI is a self-rating scale and is
composed of 21 groups of affirmations. Items 1 to 13 assess symptoms that are psycho-
logical in nature, while items 14 to 21 assess more somatic symptoms [22]. According to
the Center of Cognitive Therapy, scores from 0 to 9 represent minimal depressive symp-
toms, scores of 10 to 16 indicate mild depressive symptoms, scores of 17 to 29 indicate
moderate depressive symptoms, and scores of 30 to 63 indicate severe depressive symp-
toms [22]. The internal consistency of the BDI is good, with a Cronbach’s alpha of around
0.9 [23].

Statistical analysis

Data was analyzed in JASP (version 0.14.1.0, Netherlands). Shapiro-Wilk test was
used to examine data distribution. Pearson’s correlation coefficient (r) was used to test
the relationship between habitual physical activity level with state anxiety levels. Spear-
man’s correlation coefficient (rho) was used to test any relationship between participants’
habitual physical activity level with trait anxiety levels, and depressive symptoms. Pear-
son’s and Spearman’s correlation coefficients were classified as “trivial” (r < 0.10),
“small” (0.10 < r < 0.30), “medium” (0.30 < r < 0.50), and “large” (r = 0.5) [24,25]. The “co-
cor” function (version 1.1-3) in RStudio (version 1.2.1335) was used to statistically com-
pare the correlation coefficients values between men and women. Student’s t test was
performed to evaluate the effect of sex on state anxiety levels, and the absolute total score
and mean score for habitual physical activity level. Mann—Whitney U test was performed

to evaluate the effect of sex on trait anxiety levels, depressive symptoms, and the three
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categories of the Baecke questionnaire (occupational physical activity, physical exercise
in leisure time, and sport physical activity). For the Student’s t test, effect size was repre-
sented by the Cohen’s d. According to Cohen, the d values were classified as “trivial” (d
<0.30), “small” (0.30 < d < 0.50), “medium” (0.50 < d < 0.80), and “large” (d = 0.8) [24,25].
For the Mann-Whitney test, effect size was represented by the rank biserial correlation
(r8). 8 values classification was based on the Pearson’s correlation coefficient [24,25].
Parametric data are presented as mean * standard deviation, mean difference and 95%
confidence interval (95% CI). Non-parametric data are presented as median and inter-
quartile range (IQR), median difference and 95% CI. Statistical significance was set at p <
0.05.

3. Results
Correlations
Overall, we found a significant negative correlation between habitual physical ac-
tivity levels and depressive symptoms (rho = -0.132 “small”, p = 0.023), trait anxiety levels
(rho = -0.205 “small”, p < 0.001), and state anxiety levels (r = -0.216 “small”, p < 0.001) of
the participants (Figure 1).
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Figure 1. Relationship between habitual physical activity levels and (A) state and
(B) trait anxiety levels, and (C) depressive symptoms (n =297).

When, the participants’ sex was considered, we found a significant negative corre-
lation between habitual physical activity levels and state anxiety levels (rho = -0.266, p <
0.001) in men, and between habitual physical activity levels and trait anxiety levels in
women (r = -0.181, p = 0.030). There was no significant difference (p > 0.05) between men

and women correlations for all investigated variables (Table 1).

Table 1. Correlations between habitual physical activity levels and mood disorders, and

comparison between correlation coefficients (men versus women).

Women (n =
Men (n =153) 144) Difference  (95% Fisher's
@) z

P

rho p rho p

-0.058  (-0.283;

-0.131  0.108 -0.073  0.387 -0.4998 0.6172

BDI 0.168)
0.061 (-0.163;

STAI - trait -0.120 0.141 -0.181  0.030 05323  0.5945
0.282)
-0.209 (-0.426;

STAI-state -0.266" <0.001 ~ -0.057" 0495 (014 -1.8371  0.0662

rho: Spearman’s correlation coefficient; STAI: State-Trait Anxiety Inventory; BDI: Beck

Depression Inventory. CI: confidence interval. ¥Pearson’s correlation coefficient.

Habitual physical activity level

The absolute total and mean habitual physical activity levels of the participants
were 7.6 [IQR: 1.2] and 2.6 [IQR: 0.04], respectively. Men presented a significant higher
total (p < 0.001, d = 0.549 “medium”) and mean (p < 0.001, d = 0.515 “medium”) habitual

physical activity levels than women (Table 2).

Anxious symptoms

The participants presented a middle trait (median: 43.0 [IQR: 12.0]) and state anxi-
ety level (mean: 42.3 (standard deviation: 12.0). Men presented a significant lower trait (p
<0.001, r8 = -0.342 “medium”) and state anxiety level (p < 0.001, d = -0.483 “small”) than

women (Table 2).

Depressive symptoms
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The participants presented mild depressive symptoms (median: 13.0 [IQR: 10.0]).
Men presented significant lower depressive symptoms (p = 0.007, rs = -0.181 “small") than

women (Table 2).

Table 2. Habitual physical activity levels, trait and state anxiety levels, and depressive

symptoms of the participants (men versus women).

Men
Women Total (n =
n = Effect
(n=144) 297)
153) Median  difference size
P 18 [95% CI]
Medi [95% CI] classifi
Median Median
an . cation
[IQR] [IQR]
[IQR]
Baecke score
2.6 0.108 [-0.024; Small
Work (0-5) 2.5[0.6] 0.1[-6.220e-5;0.3] 0.108 2.5[0.8]
[0.8] 0.235]
2.8 <0.00 0.365 [0.245; Mediu
Sport (0-5) 2.3[1.0] 0.5[0.3;0.8] 2.5[1.3]
[1.0] 1 0.473] m
2.5 3.717e-5 [-2.428e-5; 0.089 [-0.043; Trivial
Leisure time (0-5) 2.3[0.8] 0.184 2.5[0.8]
[1.0] 0.3] 0.217]
Absolute total score 8.0 <0.00 0.549 (0.317; Mediu
7.3 (1.1)* 0.7 (0.4; 0.9)# 7.6 (1.2)¢
(0-15) (1.2)% 1 0.780)¥ m
2.7 <0.00 0.515 (0.283; Mediu
Mean score (0-5) 2.4 (0.4)* 0.2(0.1;0.3)* 2.6 (0.4)
(0.4)% 1 0.746)¥ m
STAI score
40.0 45.0 <0.00 -0.342 [-0.453; Mediu
Trait (20-80) -5.0 [-7.0; -3.0] 43.0 [12.0]
[12.0] [11.0] 1 -0.221] m
40.2 44.6 <0.00 -0.483 (-0.714; Small
State (20-80) -4.4 (-6.5; -2.3)* 42.3 (94)"
9.1)% 9.2)% 1 -0.252)¥
12.0 14.0 0.007 -0.181  [-0.305; Small
BDI score (0-63) -2.0 [-4.0; -1.0] 13.0 [10.0]
[8.0] [10.0] -0.052]

IQR: interquartile range; CI: confidence interval; STAI: State-Trait Anxiety Inventory; BDI: Beck
Depression Inventory. rs: rank biserial correlation. Data presented as mean (standard deviation).
#Data presented as mean difference (95% confidence interval). ¥For the Independent t test, effect
size is given by the Cohen’s d. Note. For the Mann-Whitney test, effect size is given by the rank

biserial correlation (rs).

4. Discussion

The present study aimed (i) to examine the habitual physical activity levels in
young healthy adults and their relationship to mood disorders (anxiety and depressive
symptoms), and (ii) to evaluate sex differences for these variables. Our hypotheses were

confirmed, since we found a small negative correlation between habitual physical activi-
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ty levels and anxiety levels (trait and state), and depressive symptoms. Moreover,
healthy young men presented a higher habitual physical activity level (medium effect
size) and lower depressive symptoms (small effect size), and trait (medium effect size)
and state anxiety levels (small effect size) than healthy young women.

The negative correlation between habitual physical activity and anxiety levels
found in the present study might be explained by the fact that adults who engage in reg-
ular physical activity experience fewer anxious symptoms [26], and physical activity pos-
itively affects a number of physiological (e.g., lower sympathetic nervous system and
hypothalamic—pituitary—adrenal axis reactivity) and psychological mechanisms (e.g.,
distraction, anxiety sensitivity, and sense of self-efficacy), which might result in a de-
crease in the anxiety levels [27]. Thus, this evidence supports the notion that habitual
physical activity may be effective for improving anxiety levels and confirm our hypothe-
sis that a structured physical exercise program is not necessary to improve anxiety levels.
We also found that healthy young men presented lower trait and state anxiety levels than
healthy young women. Indeed, epidemiological data show that women are approxi-
mately 60% more likely to develop anxiety throughout life compared to men [28] and
that prevalence of anxiety disorder is almost double in women [29]. Therefore, our find-
ings are in line with the literature.

We also found a negative correlation between habitual physical activity and de-
pressive symptoms. Rebar et al. [12] in a meta-analysis showed a reduction in depression
and anxiety as a result of physical activity, even in nonclinical populations. Moreover,
some evidence suggests that physical activity has beneficial effects on depression symp-
toms that are comparable to those of antidepressant treatments [13]. One of the possible
explanations for this beneficial effect of physical activity on depressive symptoms found
in the mentioned studies may be related to an increase in the brain plasticity and
brain-derived neurotrophic factor, a neurotrophin that is vital to the maintenance,
growth and survival of neurons in key brain circuits involved in cognitive function and
emotion, especially in persons with depression [30]. We also found that men presented
lower depressive symptoms than women. Indeed, epidemiological data showed that de-
pression is more common among females than males [29]. Therefore, our findings are in
line with the literature.

Additionally, we found that healthy young men presented a higher habitual phys-
ical active level than healthy young women. This result is in accordance with previous
evidence about overall populations, in which 31.7% and 23.4% of women and men are
inactive, respectively [31]. Therefore, policies that tackle the gender gap in physical activ-
ity are necessary, such as providing better access and investment and shifting sociocul-
tural norms [31]. Thus, regular physical activity could have a substantial impact on over-
all population health [31].

Altogether, the data presented here suggest that habitual physical activity may be
an affordable and effective method to improve mood disorders in healthy individuals.
However, as there is evidence that points out that a large proportion of people with anx-

iety and/or mood disorders do not exercise regularly [9,10], strategies are necessary to
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reduce barriers and increase adherence to regular physical activity among people
worldwide.

This study is not without limitations. First, the findings of this study cannot be ex-
trapolated to the entire population because participants were from a specific sample of
young healthy individuals. Second, the achievement of a direct measurement of physical
activity levels is also a point that can be revised in future studies. Third, as with all stud-
ies employing questionnaires, the present results rely on the honesty and level of recall of
the participants. Finally, we had no information about the menstrual cycle of the women
participants. Also, we had no socioeconomic participants’ information. Nevertheless, we

believe that these limitations do not prevent the study from drawing conclusions.

5. Conclusion

The present study found a small negative correlation between habitual physical
activity levels and anxiety levels and depressive symptoms in young healthy adults.
Therefore, even habitual physical activity that is characterized by unstructured pattern
seems to be inversely related to mood disorders. In a public health context, ours results
reinforce counseling people to perform physical activity of any nature. Furthermore, men
presented a higher habitual physical activity level and lower depressive symptoms, and

anxiety levels than women.
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