Self-reported depression and anxiety among COPD
patients. A case-control study
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ABSTRACT
BACKGROUND: Anxiety and depression are the most prevalent mental disorders worldwide. However,
the exact mechanisms linking chronic obstructive pulmonary disease (COPD) with depression and anxiety
have not been identified.
OBJECTIVES: To compare self-reported depression and anxiety among patients diagnosed with COPD in
relation to healthy controls.
DESIGN AND SETTING: Case control study at a public hospital institution in Spain.
METHODS: We designed a case-control study. Patients were recruited using a consecutive sampling
method from a single institution. Two groups were created: COPD and healthy controls. Data on medical
history and demographic background were collected from the medical records. Self-reported depression
levels were assessed using Beck's depression inventory (BDI). Self-reported anxiety was measured using
the State-trait anxiety inventory (STAI).
RESULTS: Fifty-two patients with COPD and fifty healthy patients were included in this study. BDI scores
were higher for COPD patients (10.23 £ 6.26) than in the control group (5.2 £ 6.56). STAl-state scores were
higher for COPD patients (41.85 £ 12.55) than for controls (34.88 £ 9.25). STAI-trait scores were higher for
COPD patients (41.42 £ 10.01) than for controls (34.62 £9.19).
CONCLUSIONS: This study showed that there were higher levels of depression and anxiety among COPD
patients than among healthy controls.

INTRODUCTION

Chronic obstructive pulmonary disease (COPD) is currently the fourth leading cause of death
worldwide." It is a major cause of chronic morbidity and mortality throughout the world. Many
people die prematurely from it or its complications.

COPD is defined as a respiratory disease, mainly caused by tobacco abuse and characterized
by persistent symptoms such as chronic cough with or without expectoration and chronic air-
flow limitation, that usually manifests as progressive dyspnea.’

According to the World Health Organization (WHO), common mental disorders refer to
two main diagnostic categories: depressive disorders and anxiety disorders. Both of these are
highly prevalent in the population and can affect people of all ages. Over 300 million people are
estimated to suffer from depression, equivalent to 4.4% of the world’s population, and this num-
ber seems to be increasing.?

Depressive disorders are characterized by symptoms such as sadness, loss of interest or plea-
sure, feelings of worthlessness or guilt, sleep difficulties, fatigue, appetite or weight changes, feel-
ings of tiredness, psychomotor disturbances, poor ability to concentrate and even suicidality.*
Depression can be long-lasting or recurrent, and causes impairment to activities of daily life.

Anxiety is associated with physical and psychological discomfort. All anxiety disorders share
common symptoms, such as fear, anxiety and avoidance. Other anxiety-related symptoms include
fatigue, restlessness, irritability, sleep disturbances, reduced concentration, lack of memory and
muscle tension.

Depression and anxiety often co-occur. Up to 90% of patients with anxiety develop symp-
toms of depression, and nearly 85% of patients with depression show some kind of anxiety symp-
tom.>® The prevalence of depression and anxiety is two to three times higher among people with

chronic medical conditions than among healthy people.” People with a long-term condition and
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depression or anxiety have worse health status than people with
depression or anxiety alone, and even people with any combina-
tion of long-term conditions without depression.®

Nearly 40% of the population are affected by an anxiety disor-
der at some point.” The consequences of both anxiety and depres-
sion in terms of loss of health are substantial and have consider-
able effects on patients’ health-related quality of life. Depression is
considered to be the largest single contributor to overall disability
around the world." The most common underlying disorder among
individuals who attempt suicide is depression."

We hypothesized that people with COPD would have worse
levels of self-perceived depression and anxiety traits and states,

compared with healthy people.

OBJECTIVE

The main objective of this study was to determine self-perceived
depression and anxiety trait and state levels in a subset of COPD
patients, compared with healthy people. To our knowledge, this
was the first time that both BecK’s depression inventory (BDI)
(second edition) and the state-trait anxiety inventory (STAI) had
been used altogether to evaluate depression and anxiety among

COPD patients, in comparison with healthy participants.

METHODS

Study design

The guidelines for reporting observational studies of the
“Strengthening the Reporting of Observational Studies in
Epidemiology” (STROBE) statement were followed.'> A case-
control study was designed to compare self-assessed depression
severity, anxiety traits and anxiety states among patients diag-

nosed with COPD and among healthy controls.

Ethics statement

This study was approved by the ethics committee for clinic
research of Galicia, Spain, under registration number 2019/431,
with the application date of October 22, 2019. The Helsinki dec-
laration and all national and international ethical standards for
human experimentation were respected.’* Furthermore, all par-
ticipants signed an informed consent statement before their

inclusion in the present research.

Sample size calculation

In order to determine the sample size required to ascertain dif-
ferences between two different means, we applied a T test by
using the G*Power 3.1.9.2 software (Heinrich-Heine-Universitit
Diisseldorf; Diisseldorf, Germany). We focused on BDI as our
principal outcome measurement in the preliminary study (n = 28

participants) with two groups (mean + standard deviation, SD):

14 patients with COPD (9.28 £ 6.16 points) and 14 healthy con-
trols (4.92 * 3.64 points). Moreover, the following variables were
used for the sample size calculation: effect size of 0.86, o. error of
0.01 and power (1-B error) of 0.90.

In the end, the sample size determined through adjustments
to calculations was 84 participants, i.e. 42 for each group, which
was found necessary in order to achieve an actual power of 0.901.
From this, a total sample of 150 subjects with 50 participants in
each group was included in the present study, taking into consid-
eration a possible 30% loss due to errors in data acquisition or

incomplete questionnaires.

Participants

We used a consecutive sampling method in order to recruit par-
ticipants from the pneumology department of the Complexo
Hospitalario de Ourense, Ourense, Spain. All the data collection
was supervised by the same researcher. We established two groups:
COPD (case group) and healthy participants (control group).
COPD patients were diagnosed and classified in accordance with
the GesEPOC guidelines (Spanish practical guidelines for COPD
patient diagnosis and treatment)." The inclusion criteria for both
groups were that the subjects needed to be older than 18 years of
age, agree to sign the informed consent statement and show a lack
of history of psychiatric disease or use of antidepressants or anx-
iolytics. For the control group, healthy participants older than 18
years of age were included, without any chronic respiratory disease
or known psychiatric medical history, and with agreement to sign
the informed consent statement. The exclusion criterion was a lack

of compliance with the inclusion criteria described above.

Descriptive data
Descriptive data on sex, age, weight, height, body mass index
(BMI; calculated through the Quetelet index as kg/m?)* and

smoking habit were collected.

Outcome measurements
Self-perceived depression, anxiety traits and states were consid-

ered to be the primary outcomes.

Self-reported depression
We used the “BDI-II”, which is a widely used instrument for
assessing the severity of depression worldwide. This tool has
been validated for use in Spanish, with Cronbach’s o = 0.87 and
high diagnostic validity (receiver operating characteristic, ROC
=0.91) in the general population.'®

This questionnaire consists of 21 groups of sentences that are
scored on a 4-point Likert scale (scores of 0-3). The results can
range from 0 to 63 points. Greater scores suggest increased severity

of depression. As an example, the first group of sentences states:



“I do not feel sad” (0 points), “I feel sad” (1 point), “I am sad all
the time and I can’t snap out of it” (2 points) and T am so sad and
unhappy that I can’t stand it” (3 points).

Total scores of 0-13 indicate minimal signs of depression;
14-19, mild depression; 20-28, moderate depression; and 29-63,

severe depression."”

Self-reported anxiety trait and state
The STAI is a self-reported scale that is used for assessment of
anxiety states (STAI-S) and anxiety traits (STAI-T) in research
and clinical practice. This inventory consists of 40 statements
about the participants’ feelings, divided into two parts. In the first
part, they are instructed to indicate the intensity of their feelings
of anxiety at a particular moment (state anxiety), on a 20-item
scale. In the second part, they describe how they generally feel
(trait anxiety) by reporting the frequency of their symptoms of
anxiety, again on a 20-item scale. Both parts use 4-point Likert
scale scores ranging from 1 (hardly ever) to 4 (often).”®

The items in both STAI-S and STAI-T can score positively (for
example, item 13 from the STAI-T T feel secure”). However, there
are also items that score negatively (for example, item 17 from the
STAI-S “Tam worried”). The final result is obtained using a correction
factor. Higher scores suggest higher levels of anxiety. The Spanish
version of the STAI was used and the final score was converted to a
number on a scale from 0 to 80, as described by Buela-Casal, to be
uniform with the original version of the STAL'** This test has good
internal consistency, with Cronbach’s o = 0.92 for anxiety states (95%
confidence interval, CI: 0.91-0.93) and Cronbach’s o, = 0.91 for anx-
iety traits (95% CI: 0.90-0.92).%' The test-retest reliability coefficients

on initial development ranged from 0.31 to 0.86."®

Statistical analysis
Statistical analyses were carried out by means the of the SPSS soft-
ware, version 25.0 for Windows (IBM, Armonk, New York, United

States), using an o error of 0.05 in conjunction with a 95% CL

For quantitative data, the Kolmogorov-Smirnov test was applied
to evaluate normality. All data were described as the mean = SD and
range (minimum-maximum), given that the median + interquartile
range did not accurately reflect the differences for some nonparamet-
ric data. For parametric data (Kolmogorov-Smirnov P-value > 0.05),
between-group differences were analyzed by means of Student t tests
for independent samples. For nonparametric data (Kolmogorov-
Smirnov P-value < 0.05), between-group differences were analyzed
by means of Mann-Whitney U tests for independent samples. For
categorical data, frequencies and percentages were applied to describe
these values and their between-group differences were analyzed by

means of Fisher exact tests and chi-square ()(?) tests.

RESULTS
The study population included 102 participants: 60 men and
42 women. Their sociodemographic characteristics are shown
in Table 1. Ten participants (9.80%) were smokers, 50 (49.01%)
were former smokers and 42 (41.17%) were non-smokers. In the
COPD group, there were 52 patients (10 females and 42 males),
with a mean age of 70 + 10.46 years. Only three patients were
active smokers, while 45 were former smokers. The patients were
treated with inhaled steroids, short-acting beta agonist (SABA),
long-acting beta agonist (LABA), short-acting muscarinic antag-
onist (SAMA), long-acting muscarinic antagonist (LAMA) and
alpha-1 antitrypsin. The control group was formed by 50 healthy
participants (64% female and 36% male), with a mean age of 42.84
+15.69 years. None of them were receiving chronic medication.
Fifty-two patients with COPD and fifty healthy patients were
included in this study. The BDI scores were higher for COPD
patients (10.23 % 6.26) than the control group (5.2 + 6.56). The
STAI-state score (P < 0.005) was higher among the COPD patients
(41.85%12.55) than among the controls (34.88 £9.25). The STAI-
trait scores (P < 0.001) were also higher among the COPD patients
(41.42+10.01) than among the controls (34.62 £9.19). These data
are shown in Table 2.

Table 1. Sociodemographic and clinical characteristics of the sample population

Sample
Mean + SD (range)
n=102
Age (years) 56.70 £ 19.4007
Sl (19-88)
72.59+13.83
Weight (ki
eight (kg) (43-115)
1.68+0.083
Height
eight (m) (1.50-1.89)
25.89+£3.98
BMI (k 2
(kg/m’) (17.59-37.04)
Sex (female/male) 42/60
Smoker (no/yes/former) 42/10/50

Control COPD
Mean = SD (range) Mean * SD (range) P-value
n=50 n=>52
42.84+15.69 70.02+10.47
<0.001"
(19-83) (36-88)
7037 £139 77.06 £ 14.87
0.017¢
(47-115) (47.5-120)
1.69+£0.92 1.68+0.74
0.7401
(1.50-1.89) (1.50-1.83)
2448 £3.42 27.25+4.04
<0.001*
(17.59-33.79) (19.20-37.04)
32/18 10/42 <0.001*
38/7/5 4/3/45 <0.001"

COPD = chronic obstructive pulmonary disease; BMI = body mass index; SD = standard deviation; P < 0.05 with a 95% confidence interval was considered
statistically significant. 'Mann-Whitney U test was used; *Fisher exact test was used; “Chi-square (x?) test was used.



In the case group, we found that 36 patients had scores in
the range 0-13, which indicated minimal signs of depression;
ten patients were within the range 14-19, which indicated mild
depression; six patients were within the range 20-28, which indi-
cated moderate depression; and none were within the range 29-63,
which would have indicated severe depression.'” In the control
group, we found that 47 patients were within the range 0-13 (min-
imal signs of depression); one patient was within the range 14-19
(mild depression); one patient was within the range 20-28 (mod-
erate depression); and one patient was within the range 29-63
(severe depression).

COPD could be classified into three subgroups, according to
its severity, as shown in Table 3:

« Mild COPD: with a BDI score of 11.15 + 6.78; STAI-S score

of 44.15 £ 12.63; and STAI-T score of 42.92 + 11.27.

o Moderate COPD: with a BDI score of 7.38 £ 5.12; STAI-S score

of 38.31 £ 11.63; and STAI-T score of 38.63 + 8.72.

« Severe COPD: with a BDI score of 11.70 + 6.60; STAI-S score

of 43 £12.21; and STAI-T score of 42.52 £ 10.14.

DISCUSSION

The relationship between COPD and depression is likely to be
bidirectional, considering that depression may be both a conse-
quence of COPD and also the cause of increased morbimortality.
Depression or anxiety confers an increased risk of exacerbation
of COPD and possibly death. Moreover, COPD increases the risk

of developing depression.”> However, the exact mechanisms link-
ing COPD with depression and anxiety have not been identified.
In the present study, we found higher self-reported anxiety
state scores among COPD patients than among healthy partici-
pants. Bailey et al.” described the so-called breathlessness/anxiety/
breathlessness cycle and explained how, when people with COPD
experience dyspnea, they become anxious. This anxiety causes
more breathlessness, and thus these individuals enter a vicious cir-
cle of increasing anxiety and breathlessness. An increment in the
patient’s experience of dyspnea will cause emotional distress and/
or some form of help-seeking action. The most common help-seek-
ing behavior often includes emergency admission to a hospital.”?
The anxiety trait scores among patients with COPD were also higher
than those of healthy participants. This can be explained through the
understanding that patients with COPD know that their disease is irre-
versible and progressive. Lung disease limits the daily activities of many
of these patients, and many of them are forced to change their occupa-
tion or even to retire prematurely. In addition, their social relations are
also adversely affected.** Associations between anxiety disorders and
COPD appear to be largely explained by confounding factors, such
as previous history of cigarette smoking and nicotine dependence.”
Regarding self-reported depression, the BDI scores among COPD
patients in our study were higher than those of healthy participants.
This was consistent with the data previously published by Schneider
et al.?*® and Jiménez-Cebridn.” These authors reported that people

with other chronic diseases, for example Parkinson disease, had

Table 2. Depression and anxiety score differences between COPD and healthy participants

Sample Control COPD
Mean + SD (range) Mean = SD (range) Mean £ SD (range) P-value
n=>52 n=>50 n=>52
+ + +
STAI-State 3843t11.54 34.88 £9.25 41.85+12.55 0.005"
(20-68) (21-66) (20-68)
38.03+10.20 34.62+£9.19 41.371+10.10
STAI-Trait .001"
al (20-65) (20-65) (22-61) <0.00
BDI 7.76 £ 6.86 5.20+6.56 10.23+6.26 <0.001"
(0-36) (0-36) (0-24) )

COPD = chronic obstructive pulmonary disease; SD = standard deviation; STAI = State-Trait Anxiety Inventory; BDI = Beck Depression Inventory; P < 0.05 with a
95% confidence interval was considered statistically significant. '"Mann-Whitney U test was used.

Table 3. Depression and anxiety score differences between COPD severity classification subgroups

Mild COPD Moderate COPD Severe COPD
Mean = SD (range) Mean = SD (range) Mean =+ SD (range) P-value
n=13 n=16 n=23
11.15+6.78 7.38+5.12 11.70 £ 6.60
| .001*
BDlI score (1-21) (0-21) (2-24) <0.00
+ + +
STALS 4415+12.63 38.31+11.63 43+12.21 < 0.001"
(20-68) (20-60) (24-66)
4292+11.27 38.63+£8.72 42.52+10.14
STAI-T 0.001*
(24-59) (26-54) (22-61) <

COPD = chronic obstructive pulmonary disease; SD = standard deviation; BDI = Beck Depression Inventory; STAI-S = State-Trait Anxiety Inventory - State;
STAI-T = State-Trait Anxiety Inventory - Trait; P < 0.05 with a 95% confidence interval was considered statistically significant. ‘Mann-Whitney U test was used.



results similar to those of patients with COPD, with higher preva-
lence of depression than in the general population. Depression itself
is a risk factor for development of chronic illnesses such as diabetes
and coronary heart disease, and it adversely affects the course and
management of chronic medical illness.” Moreover, the relative risk of
developing depression is higher among patients with severe COPD.

Although the BDIL, STAI-S and STAI-T scores were higher in the
case group, we did not find any direct correlation between COPD
severity and the scores of the three questionnaires. Goodwing et al.
reported that the relationship between COPD and depressive dis-
orders could be attributable to confounding due to cigarette smok-
ing and lifetime nicotine dependence.”

There is also another possible explanation: the neurobiological
theory. This maintains that depression is associated with activation
of some aspects of cellular immunity, thus resulting in hypersecretion
of proinflammatory cytokines and hyperactivity of the hypothalam-
ic-pituitary-adrenal axis. Inflammatory deregulation as the etiological
factor appears to be a plausible hypothesis for explaining why up to
50% of depressive patients do not respond to conventional therapy.
The levels of pro-inflammatory cytokines in the brain can cause neu-
rotransmitter imbalance, neuroinflammation and neurodegeneration.”

Recognizing the possibility of a psychological disorder in
COPD patients is very important, in order to be able to establish
adequate treatment if needed. Untreated anxiety and depression
among patients with COPD have negative consequences for both
patients and their caregivers, and may increase healthcare ser-
vice utilization.” Both anxiety and depression are associated with
worse quality of life, greater functional deterioration and mortal-
ity, especially in the case of depression.'* The bidirectional asso-
ciation and the adverse prognostic impact of comorbid COPD
and depression or anxiety need to be taken into consideration by
physicians.”? Some good results have been obtained through treat-
ments consisting of pulmonary rehabilitation, smoking cessation
and psychological and antidepressant drug therapy, for reducing
anxiety and depressive symptoms among patients with COPD.”

Future studies and clinical implications

Limitations
Some limitations of our study need to be mentioned. A consecu-
tive sampling method was used in order to recruit participants
and should be considered in future studies. Although this was
significant, a larger matched-paired sample size might be neces-
sary to achieve more reliable results. Also, a further study taking
the role of medication into consideration should be conducted.
The use of self-reported questionnaires, even though they have
been validated, does not replace diagnoses of specific anxiety or
depressive disorders that are made by a qualified mental health

professional through a structured clinical interview.

CONCLUSIONS
COPD patients showed higher scores for self-reported depres-
sion, anxiety state and anxiety trait than controls.

REFERENCES

1. Lozano R, Naghavi M, Foreman K, et al. Global and regional mortality
from 235 causes of death for 20 age groups in 1990 and 2010: A
systematic analysis for the Global Burden of Disease Study 2010. Lancet.
2012;380(9859):2095-128. PMID: 23245604 https://doi.org/10.1016/
S0140-6736(12)61728-0. Erratum in: Lancet. 2013 Feb 23,381(9867):628.
AlMazroa, Mohammad A [added]; Memish, Ziad A [added].

2. Mathers CD, Loncar D. Projections of global mortality and burden of
disease from 2002 to 2030. PLoS Med. 2006;3(11):e442. PMID: 17132052;
https://doi.org/10.1371/journal.pmed.0030442.

3. World Health Organization. Depression and other common
mental disorders: global health estimates. Geneva: World Health
Organization; 2017. Available from: https://apps.who.int/iris/
handle/10665/2546107locale-attribute=pt&. Accessed in 2021
(Jul 8).

4. Tolentino JC, Schmidt SL. DSM-5 Criteria and Depression Severity:
Implications for Clinical Practice. Front Psychiatry. 2018;9:450.
PMID: 30333763; https://doi.org/10.3389/fpsyt.2018.00450.

5. Moller HJ, Bandelow B, Volz HP, et al. The relevance of ‘mixed anxiety
and depression’as a diagnostic category in clinical practice. Eur Arch
Psychiatry Clin Neurosci. 2016;266(8):725-36. PMID: 27002521; https.//
doi.org/10.1007/500406-016-0684-7.

6. Tyrer PThe case for cothymia: mixed anxiety and depression as a single
diagnosis. Br J Psychiatry. 2001;179:191-3. PMID: 11532793; https://doi.
0rg/10.1192/bjp.179.3.191.

7. Katon WJ. Epidemiology and treatment of depression in patients
with chronic medical illness. Dialogues Clin Neurosci. 2011;13(1):7-23.
PMID: 21485743, https://doi.org/10.31887/DCNS.2011.13.1/wkaton.

8. Moussavi, Chatterji S, Verdes E, et al. Depression, chronic diseases, and
decrements in health: results from the World Health Surveys. Lancet.
2007;370(9590):851-8. PMID: 17826170; https://doi.org/10.1016/50140-
6736(07)61415-9.

9. Bandelow B, Michaelis S. Epidemiology of anxiety disorders in the 21st
century. Dialogues Clin Neurosci. 2015;17(3):327-35. PMID: 26487813;
https://doi.org/10.31887/DCNS.2015.17.3/bbandelow.

10. Friedrich MJ. Depression Is the Leading Cause of Disability Around
the World. JAMA. 2017;317(15):1517. PMID: 28418490; https://doi.
org/10.1001/jama.2017.3826.

11. RocaM, Del Amo AR, et al. Suicidal risk and executive functions in major
depressive disorder: a study protocol. BMC Psychiatry. 2019;19(1):253.
PMID: 31420027; https://doi.org/10.1186/512888-019-2233-1.

12. von ElImE, Altman DG, Egger M, et al. The Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) Statement: guidelines
for reporting observational studies. Int J Surg. 2014;12(12):1495-9.
PMID: 25046131; https://doi.org/10.1016/.ijsu.2014.07.013.


https://doi.org/10.1016/S0140-6736(12)61728-0
https://doi.org/10.1016/S0140-6736(12)61728-0
https://doi.org/10.1371/journal.pmed.0030442
https://apps.who.int/iris/handle/10665/254610?locale-attribute=pt&
https://apps.who.int/iris/handle/10665/254610?locale-attribute=pt&
https://doi.org/10.3389/fpsyt.2018.00450
https://doi.org/10.1007/s00406-016-0684-7
https://doi.org/10.1007/s00406-016-0684-7
https://doi.org/10.1192/bjp.179.3.191
https://doi.org/10.1192/bjp.179.3.191
https://doi.org/10.31887/DCNS.2011.13.1/wkaton
https://doi.org/10.1016/S0140-6736(07)61415-9
https://doi.org/10.1016/S0140-6736(07)61415-9
https://doi.org/10.31887/DCNS.2015.17.3/bbandelow
https://doi.org/10.1001/jama.2017.3826
https://doi.org/10.1001/jama.2017.3826
https://doi.org/10.1186/s12888-019-2233-1
https://doi.org/10.1016/j.ijsu.2014.07.013

ORIGINAL ARTICLE | Hurtado-Ruzza R, Alvarez-Calderén-Iglesias O, Becerro-de-Bengoa-Vallejo R, Calvo-Lobo C, San-Antolin M, Losa-Iglesias ME, Romero-Morales C,
Lopez-Lopez D

13. Holt GR. Declaration of Helsinki - the world's document of conscience
and responsibility. South Med J. 2014;107(7):407. PMID: 25010578;
https://doi.org/10.14423/SMJ.0000000000000131.

14. Miravitlles M, Soler-Cataluna JJ, Calle M, et al. Spanish Guidelines for
Management of Chronic Obstructive Pulmonary Disease (GesEPOC)
2017.Pharmacological Treatment of Stable Phase. Arch Bronconeumol.
2017;53(6):324-35. PMID: 28477954; https://doi.org/10.1016/j.
arbres.2017.03.018.

15. Garrow JS. Quetelet index as indicator of obesity. Lancet.
1986;1(8491):1219. PMID: 2871462; https://doi.org/10.1016/50140-
6736(86)91207-9.

16. Sanz J.50 Years of the Beck Depression Inventories: Recommendations
for the use of the Spanish adaptation of the BDI-Il in clinical. Papeles
de Psicélogo. 2013;34(3):161-8. Available from: https://psycnet.apa.
org/record/2013-36829-001. Accessed in 2021 (Jul 12).

17. Beck A, Steer R, Brown G. Beck Depression Inventory-Il. Manual. San
Antonio, TX: The Psychological Corporation. 1996.

18. Renzi DA. State-Trait Anxiety Inventory. Measurement and Evaluation
in Counseling and Development. 1985;18(2):86-9. https://doi.org/10.
1080/07481756.1985.12022795.

19. Buela-Casal G, Guillén-Riquelme A. Short form of the Spanish
adaptation of the State-Trait Anxiety Inventory. Int J Clin Health
Psychol. 2017;17(3):261-8. PMID: 30487901; https://doi.org/10.1016/j.
ijchp.2017.07.003.

20. Spielberger CD, Gorsuch RL, Lushene RE. STAL Manual for the State-
Trait Anxiety Inventory (“self-evaluation questionnaire”). Palo Alto, CA:
Consulting Psychologists Press; 1970.

21. Guillén-Riquelme A, Buela-Casal G. Metaandlisis de comparacion
de grupos y metaanélisis de generalizacién de la fiabilidad del
cuestionario State-Trait Anxiety Inventory (STAI) [Meta-analysis of
group comparison and meta-analysis of reliability generalization of
the State-Trait Anxiety Inventory Questionnaire (STAI]. Rev Esp Salud
Publica. 2014,;88(1):101-12. PMID: 24728394 https://doi.org/10.4321/
S1135-57272014000100007.

22. Atlantis E, Fahey P, Cochrane B, Smith S. Bidirectional associations
between clinically relevant depression or anxiety and COPD: a systematic
review and meta-analysis. Chest. 2013;144(3):766-77. PMID: 23429910;
https://doi.org/10.1378/chest.12-1911.

23. Bailey PH. The dyspnea-anxiety-dyspnea cycle--COPD patients’
stories of breathlessness: “It's scary /when you can't breathe”.
Qual Health Res. 2004;14(6):760-78. PMID: 15200799; https://doi.
org/10.1177/1049732304265973.

24. Light RW, Merrill EJ, Despars JA, Gordon GH, Mutalipassi LR. Prevalence
of depression and anxiety in patients with COPD. Relationship to
functional capacity. Chest. 1985;87(1):35-8. PMID: 3965263; https://
doi.org/10.1378/chest.87.1.35.

25. Goodwin RD, Lavoie KL, Lemeshow AR, et al. Depression, anxiety, and
COPD: the unexamined role of nicotine dependence. Nicotine Tob
Res. 2012;14(2):176-83. PMID: 22025539. https://doi.org/10.1093/ntr/
ntr165.

26. Schneider C, Jick SS, Bothner U, Meier CR. COPD and the risk of
depression. Chest. 2010;137(2):341-7. PMID: 19801582; https://doi.
0rg/10.1378/chest.09-0614.

27. Jiménez-Cebrian AM, Becerro-de-Bengoa-Vallejo R, Losa-Iglesias ME,
etal. The Impact of Depression Symptoms in Patients with Parkinson’s
Disease: A Novel Case-Control Investigation. Int J Environ Res Public
Health. 2021;18(5):2369. PMID: 33804349; https://doi.org/10.3390/
ijerph18052369.

28. Kopschina Feltes P, Doorduin J, Klein HC, et al. Anti-inflammatory
treatment for major depressive disorder: implications for patients
with an elevated immune profile and non-responders to standard
antidepressant therapy. J Psychopharmacol. 2017;31(9):1149-1165.
PMID: 28653857; https://doi.org/10.1177/0269881117711708.

29. Yohannes AM, Alexopoulos GS. Depression and anxiety in patients with
COPD. Eur Respir Rev. 2014;23(133):345-9. PMID: 25176970; https://doi.
0rg/10.1183/09059180.00007813.

Authors’ contributions: Hurtado-Ruzza R; Alvarez-Calderon-
Iglesias O; Becerro-de-Bengoa-Vallejo R; Calvo-Lobo C; San-Antolin
M; Losa-Iglesias ME; Romero-Morales C; and Lopez-Lopez D:
conceptualization (equal), data curation (equal), formal analysis
(equal), investigation (equal), methodology (equal), supervision
(equal), writing-original draft (equal) and writing-review and editing
(equal). All authors reviewed and approved the final version for

publication

Sources of funding: None

Conflict of interest: The authors did not receive any financial
assistance from or have any personal relationships with other people
or organizations that could have inappropriately influenced (biased)

their work

Date of first submission: April 8, 2021
Last received: June 17,2021
Accepted: June 17,2021

Address for correspondence:

Marta San-Antolin Gil

Department of Psychology, Universidad Europea de Madrid
C/Tajo s/n. 28670 Villaviciosa de Oddn, Madrid (Spain)

Tel. +34912115108

E-mail: marta.sanantolin@universidadeuropea.es

© 2022 by Associacao Paulista de Medicina

This is an open access article distributed under the terms of the Creative Commons license.

212 Sao Paulo Med J. 2022; 140(2):207-12


https://doi.org/10.14423/SMJ.0000000000000131
https://doi.org/10.1016/j.arbres.2017.03.018
https://doi.org/10.1016/j.arbres.2017.03.018
https://doi.org/10.1016/s0140-6736(86)91207-9
https://doi.org/10.1016/s0140-6736(86)91207-9
https://psycnet.apa.org/record/2013-36829-001
https://psycnet.apa.org/record/2013-36829-001
https://doi.org/10.1080/07481756.1985.12022795
https://doi.org/10.1080/07481756.1985.12022795
https://doi.org/10.1016/j.ijchp.2017.07.003
https://doi.org/10.1016/j.ijchp.2017.07.003
https://doi.org/10.4321/S1135-57272014000100007
https://doi.org/10.4321/S1135-57272014000100007
https://doi.org/10.1378/chest.12-1911
https://doi.org/10.1177/1049732304265973
https://doi.org/10.1177/1049732304265973
https://doi.org/10.1378/chest.87.1.35
https://doi.org/10.1378/chest.87.1.35
https://doi.org/10.1093/ntr/ntr165
https://doi.org/10.1093/ntr/ntr165
https://doi.org/10.1378/chest.09-0614
https://doi.org/10.1378/chest.09-0614
https://doi.org/10.3390/ijerph18052369
https://doi.org/10.3390/ijerph18052369
https://doi.org/10.1177/0269881117711708
https://doi.org/10.1183/09059180.00007813
https://doi.org/10.1183/09059180.00007813
mailto:marta.sanantolin@universidadeuropea.es

	Bookmark4
	Bookmark5
	Bookmark6
	Bookmark7
	Bookmark2
	Bookmark3
	Bookmark20
	Bookmark21
	Bookmark22
	Bookmark262
	Bookmark2611
	Bookmark26111
	Bookmark23111
	Bookmark27
	Bookmark28
	Bookmark29
	Bookmark30
	_Hlk76745129
	Bookmark48

