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SUMMARY

Introduction/Objective The origin of depressive disorder in chronic obstructive pulmonary disease
(COPD) patients is still not completely known and probably is caused by various factors.

The aim of this study is to establish the most important characteristics of COPD patients who have
depressive disorder.

Methods Eighty-nine COPD patients and 65 demographically-matched referents without COPD were
included. All the patients underwent lung function examination, and gas exchange, nutritional status,
dyspnoea level by the modified Medical Research Council (mMRC) scale and exercise tolerance were also
assessed, as well as depressive disorder by Hospital Anxiety and Depression Scale (HADS) and Geriatrics
Depression Scale (GDS) and quality of life by St. George's Respiratory Questionnaire (SGRQ).

Results Depressive disorder has been found in 30.3% of COPD patients evaluated by HADS and 25.3%
of COPD patients evaluated by GDS. When COPD subjects were stratified by forced expiratory volume in
1 second (FEV,) categorization, all subgroups were more likely to have depressive disorder, according to
HADS and GDS, relative to referents with the odds ratio highest (3: 95% confidence interval 1.6-4.9) among
those with the FEV, < 30%. COPD patients with depressive disorder (HADS) compared to non-depressed
patients had (differences in mean values) higher intensity of smoking [6.9 (0.5-10.1)], lower body mass
index [-4.9 (-7.2-5.4)], lower value of FEV % [-8.3 (-16.3-1.2)] higher value of total lung capacity (%) [17.8
(2.3-28.4)], higher mMRC score (1.07 (-1-3.0), and higher SGRQ - giving a total score of 32.9 (24.1-40.3).
Conclusion Evaluation of depressive disorder should be considered in every patient with COPD, espe-
cially in patients with greater degree of airflow limitation and lung hyperinflation, dyspnoea level and
malnourished.
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INTRODUCTION

Chronic obstructive pulmonary disease (COPD)
is a severe treatment-resistant pulmonary dis-
ease with varying impact on the patient’s gen-
eral physical condition, functioning, and qual-
ity of life. It is already known that dyspnoea
and poor exercise tolerance are frequently
observed in patients with COPD [1]. Aside
from dyspnoea, mechanisms responsible for
depressive disorder in COPD patients are still
not completely known and are probably mul-
tifactorial [2]. Influence of aging, smoking and
hypoxemia on brain function, most likely con-
tribute to the development of depression. The
depressive symptoms in COPD are predomi-
nantly irritation, tearfulness, thoughtfulness,
anxiety, and too much worry. Therefore, it is
difficult to recognize depressive disorders in
patients with COPD, because symptoms and
signs of depression are incorporated in primary
pulmonary disease.

Different questionnaires are used to esti-
mate depressive disorder in COPD. However,

these questionnaires are rather screening
than diagnostic tools. In older patients these
questionnaires can be less precise, because
they contain items exploring somatic state in
which patients can answer positive because of
aging process, and not for depression existence,
which can lead to overestimated prevalence of
depression in COPD.

The aim of this study was to analyze charac-
teristics of COPD patients who have depressive
disorder and to establish potential influence of
depression to quality of life in COPD patients.

METHODS

This study included 89 patients with COPD
who were treated at Pulmonary Clinic at the
Clinical Centre of Kragujevac, Serbia, from
2013 to 2015. We aimed to recruit 65 control
subjects without COPD, who were matched to
COPD subjects by age and sex. The protocol was
approved by the institutional ethics commit-
tee and informed consent was signed by every
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patient before inclusion into this study. The patients were
evaluated in the stable phase of the disease (respiratory
symptoms and therapy not changed at least four weeks
before the examination).

Patients were excluded if they had any of the conditions
where suboptimal lung function results are likely (chest or
abdominal pain of any cause, dementia or confusion, etc.)
[3], who could not perform the six-minute walking test (6-
MWT), if they had a myocardial infarction four months
before the beginning of the study; if they had unstabile an-
gina pectoris or congestive heart insufficiency (New York
Heart Association Functional Classification, classes IIT and
IV). Evaluation of lung function was performed by spirom-
etry (Master Screen Pneumo, Jaeger, Wiirzburg, Germany)
and body plethysmography (Master Screen Body, Jaeger).
Measurements followed the criteria of the European Re-
spiratory Society and the American Thoracic Society for
spirometric standardization and procedures [3]. Forced
expiratory volume in 1 second (FEV ) was expressed as a
percentage of predicted values from the European Com-
munity for Steel and Coal [4]. The patients were divided
according to lung function into three groups: Group I with
FEV, > 50%, Group II with 30% < FEV | < 50%, and Group
I with FEV, < 30% of predicted values. Evaluation of gas
exchange was done by arterial gas analyzer (GEM Premier
3000, Instrumentation Laboratory Company, Bedford, MA,
USA). Dyspnoea level was determined by the Modified
Medical Research Council (mMRC) scale. Exercise toler-
ance was determined by the 6-MWTT. Nutritional status
was estimated by the body mass index (BMI). For evalua-
tion of depressive disorder we used Hospital Anxiety and
Depression Scale (HADS) and Geriatrics Depression Score
(GDS) [5, 6]. HADS contains seven questions for depres-
sion and anxiety, where borderline disorder exists if the
score is 8-10, and depressive disorder if probable if the
score is > 11. The GDS score 10-19 is graded as mild and
20-30 as serious. For evaluation of quality of life we used
St. George’s Respiratory Questionnaire (SGRQ).

In this study we used descriptive statistics — arithmetic
means, standard deviations (SD), percentages. For com-
parison of arithmetic’s means in two independent groups
of patients we used the independent t-test, and ANOVA, as
appropriate. To compare differences of measured variables
in the same patients at the beginning and the end of the
study, a paired T-test was used. The correlation between
two numeric features was tested by Pearson’s coefficient
of correlation. We used multivariate logistic regression to
determine the adjusted odds ratio (OR).

RESULTS

A total of 89 COPD patients and 65 control subjects with-
out COPD, who were analyzed between 2013 and 2015,
satisfied the eligibility criteria for inclusion into the study.
By design, patients with and without COPD were similar in
age, sex, BMI (Table 1). Among the 89 patients, 27 (30.3%)
were found to be depressed according to the HADS score,
and 23 (25.8%) by GDS (Table 1). Compared with referents,
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Table 1. Characteristics of COPD patients and referents

. CQPD Referents

Variables patients (n = 65) p
(n=289)

Age, (yr) mean = SD 626+9.1 | 645+84 | 046
Male sex, n (%) 62 (69.6) | 46(70.7) 0.68
Never smoked, n (%) 9(10.1) | 38(58.4)
Ex-smokers, n (%) 38 (42.7) 11(017)
Current smokers, n (%) 42(47.2) | 16(24.6)
BMI mean + SD, kg/m? 276+78|264+69 | 0.59
Depressive simptoms (HADS), n (%) | 27 (30.3) 8(12.3) | <0.001
Depressive simptoms (GDS), n (%) | 23 (25.8) 6(9.2) <0.001

HADS - Hospital Anxiety and Depression Scale; GDS - Geriatrics Depression Scale

Table 2. Airflow limitation and depression scores in COPD patients

Depression FEV, > 50% | 30% < FEV, <50% | FEV, <30%

score (n=27) (n=35) (n=27) P
GDS 9.16 £ 6.27 14.0 £ 8.08 15.33+£4.86 | 0.048
(mean+SD) | & "~ R T ’
HADS-D 5.58 +4.05 9.75+5.01 10.26 +4.63 | 0.028
(mean = SD)

FEV, - forced expiratory volume in 1 second

Table 3. Prevalence and odds of depression (HADS) in patients with
COPD compared to referents

COPD patients n De”(ﬁj\st')"se_gy;“ﬁ)"ms OR (95% Cl)
FEV. > 50% 27 5(18.5%) 1.8(1.1-3.4)
30% < FEV, <50% 35 9 (25.7%) 2.1(1.2-3.8)
FEV, <30% 27 13 (48.1%) 3.0(1.6-4.9)
Referents 65 8(12.3%) 1.0 (referent)

Table 4. Prevalence and odds of depression (GDS) in patients with
COPD compared to referents

COPD patients n Depre(sg'[‘)’se ;Vr(‘);’toms OR (95% Cl)
FEV, 2 50% 27 4 (14.8%) 1.7 (0.9-3.6)
30% < FEV, <50% 35 8(22.8%) 1.9 (1.1-4.3)
FEV, <30% 27 11 (40.7%) 2.8 (1.5-6.0)
Referents 65 6 (9.2%) 1.0 (referent)

patients with COPD had a greater prevalence of depressive
disorder (p < 0.001 for all).

We analyzed the presence of depressive disorder using
GDS and HADS in patients with different airflow limita-
tion. The values of both scores differed significantly among
the groups (Table 2). In the group with FEV, < 30% we
observed the highest average values for both scores. In this
group the mean HADS depression score was 10.2 (SD 4.6)
and GDS score was 15.3 (SD 4.8) (Table 2).

In addition, when COPD subjects were stratified by
FEV, categorization, all subgroups were more likely to
have depressive disorder, according to HADS, relative to
referents, with the OR highest (3.0, 95% CI 1.6-4.9) among
those with the FEV, < 30% (Table 3). Similar results were
obtained in the group with the FEV, < 30% using GDS
(OR 2.8,95% CI 1.5-6.0) (Table 4). The results are from
multivariate logistic regression adjusted for age, sex, body
mass index, and smoking status (Table 3 and 4).

We divided the COPD patients into two groups based
on HADS depression score. Table 5 shows that depressed

www.srpskiarhiv.rs ‘



282

Table 5. HADS scores and COPD patient characteristics

Cekerevac |. et al.

Subject characteristics Nondepressive disorder Depressive disorder Differencg* in means or
(HADS <10)n=62 (HADS = 11) (n=27) proportions (95% Cl)
Age, yr (mean + SD) 64.1 + 8.1 63.2+9.2 -0.8 (-0.5-4.1)
BMI (kg/m?), (mean + SD) 262+43 21.3+3.8 -4.9 (-7.2-54)t
Cumulative smoking, pack-years (mean + SD) 30.2+84 37.1+96 6.9 (0.5-10.1)
FEV, % of predicted value (mean + SD) 42.5+10.1 342+74 -8.3(-16.3-1.2)t
TLC, % of predicted value (mean + SD) 101.2+154 118.1+19.6 17.8 (2.3-28.4)t
Pa0, (Kpa), (mean + SD) 85+2.2 81+19 -0.4 (-0.8-1.2)
mMRC, (mean + SD) 1+1 2.07 £0.75 1.07 (-1-3)t
6MWT (m), (mean + SD) 402 +40.1 346.2 £ 59.6 -56 (-124-26)t
SGRQ total and subscore (mean + SD)
SGRQ total score 433+16.7 76.6 £10.5 32.9(24.1-40.3)t
SGRQ symptom 36.2+94 69473 33.2(25.3-38.9)t
SGRAQ acitivity 498+ 115 81.7+84 32.4(23.9-39.6)t
SGRQ impact 383+18.9 789+ 104 40.6 (21.7-47.3)t
Long-term oxygen therapy, n (%) 8 (12.9%) 6 (22.2%) 9.3% (2.1-11.5)t

*Differences (95% Cl) in mean values (for continuous variables) and in proportions (for categorical variables) between patients with and without psychological

disorders;

tp-value < 0.05; unpaired two-tailed t-test was used for continuous variables (compare two means); x>-test was used for categorical variables (compare

percentages)

patients with depressive disorder had lower FEV , higher
TLC expressed in percentage of predicted values, lower
BMI, had more severe dyspnea and a shorter 6-MW'T
compared to non-depressed patients. Finally, they had
worse HRQL (higher SGRQ total score and all subscores)
compared to COPD patients without depressive disorder
(Table 5).

DISCUSSION

The main finding of this study is that depressive disorder
identified in patients with stable COPD was significantly
associated with lower FEV , higher TLC expressed in per-
centage of predicted values, lower BMI, more severe dys-
pnea, shorter 6-MWT and worse HRQL. Compared with
referents, the patients with COPD had greater prevalence
of depressive disorder. In the group with FEV, < 30% we
observed the highest average values for both scores for as-
sessment of depression. When COPD subjects were strati-
fied by FEV | categorization, all the subgroups were more
likely to have depression relative to referents adjusted for
age, sex, body-mass index, and smoking status.

In our study, the incidence of depressive disorder in
COPD patients was 30.3% according to HADS. Data from
clinical research show that in clinically stable patients with
COPD, prevalence of depression which requires medical
treatment varies in the 10-57% range [7, 8]. Such large
difference between depression frequencies in patients with
COPD can be explained by differences in size of examined
population, especially the difference between methodology
and instruments and borderline scores used for depression
evaluation. We showed a higher prevalence of depressive
disorder in COPD patients, according to HADS, compared
to the control group, although there were no significant
differences in age between the groups. The questionnaires
for the assessment of depression in older people may be
less accurate because they contain somatic compartments
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which can exist as part of the aging process, which may
overestimate the prevalence of depression. Geriatric De-
pression Scale is specifically designed to overcome these
limitations. Using this score, we have also found a higher
frequency of depressive disorder (25.8%) compared to the
control group, which could indicate that depression is not
a consequence of age but of COPD itself.

Smoking increases the risk and severity of COPD,
makes daily activities effortful and stressful, and increases
the risk of depression in patients with COPD [9]. Smoking
and depression have a bidirectional interaction. Depressed
individuals are more likely to smoke, display higher risk
to commence smoking, and find smoking cessation more
difficult. Conversely, smokers are more likely to be de-
pressed, which could be caused by the activation of nico-
tinic acetylcholine receptors, or direct inflammatory effects
of smoking [10]. When COPD subjects in our study were
stratified by FEV, categorization, all subgroups of COPD
patients were more likely to have depressive disorder rela-
tive to referents adjusted for smoking status. In a study
conducted by Negi et al. [11], there is no statistically sig-
nificant relationship between the occurrence of depression
and smoking status in COPD patients.

We found the highest frequency and scores for depres-
sion evaluation in COPD patients who had severe airflow
limitation. Explanation for significant depressive disor-
der in more advanced stages in COPD can be expressive
dyspnoea, decreased physical activity, worse exercise tol-
erance, frequent exacerbations which can lead to further
physical activity decrease, social isolation, fear, and depres-
sion [12]. In a study by Tse et al [13], only the exacerba-
tion frequencies in prior year and dyspnea level remained
significant independent predictors for depression in COPD
patients.This study has shown that the COPD phenotype of
frequent exacerbator represents a significant independent
predictor for depression in COPD patients.

In patients with advanced COPD, respiratory failure
is common and treated with long-term oxygen therapy
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(LTOT). The influence of LTOT on depression symptoms
in patients with COPD is less known. Balbo et al. [14]
found that LTOT can decrease movements and social com-
munications in patients with COPD, which can aggravate
depression. In our study, the percentage of patients who
have used LTOT was significantly higher in the group with
depressive disorder (22.2%).

In the present study, group of COPD patients with de-
pressive disorder had lower average value of BMI com-
pared to non-depressed COPD patients. Malnutrition
shows to be connected with muscle mass loss, leads to
worse exercise tolerance, and possible social isolation and
depressive disorders. Study by Negi et al. [11] showed that
the incidence of depressive disorder is associated with
lower BMI. On the other hand, Ghoddusi et al. [15] had
shown that higher depression score according to HADS
is connected with higher BMI in patients with COPD. It
is considered that several factors contribute to psychiatric
disorders in obese patients, such as social status, degree of
obesity and negative perception about own body.

We found that depressed COPD patients had more se-
vere dyspnea compared to non-depressed patients. The
cause and relationship between psychological factors and
dyspnea is, however, unclear. There are indications that
dyspnea may induce psychiatric disorders while other
studies indicate that psychological illnesses intensify with
the subjective sensation of dyspnea [16].

In our study, depressed COPD patients, according to
HADS, tolerated physical effort significantly worse com-
pared to non-depressed ones. Kim et al. [17] found that
depression had greater prognostic significance than FEV,
value on the level of decrease of physical activity in patients
with COPD.

It is considered that depressive symptoms are correlated
with psychical, physical, and social functioning which de-
termines the quality of life [18]. We have found significant
worsening in every area of the quality of life in depressed
COPD patients and the highest score was noted in the
area connected with physical activities (SGRQ-subscore
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KapaKtepuctuke 60necHUKa ca XpOHUYHOM ONCTPYKTUBHOM 6onewhy nayha

n aenpecusHum nopemehajem

WBaH Yekepesau'?, 3opurua Jlasuh'? Jbumaxa Hoskosuh'? MapuHa lMetposuh'? Bojucnas hynypguja'?,
Kemko Togoposuh?, Mpepapar hyphesuh??, Anekcangpa Unuh-Lyasapcku®, PomaHa Cywa'?

'KnuHunukn uentap Kparyjesau, Knuhika 3a nynmonorujy, Cpbuja;

YHusep3uTeT y KparyjesLy, GakynteT MeavLMHCKUX HayKa, KparyjeBall, Cpbuja;
*KnuHuukn ueHTap Kparyjesay, KnuHka 3a xematonorujy, Kparyjesau, Cp6uja;

“YHuBep3auTeT y Beorpagy, MeguunHckm pakyntet, beorpag, Cpbuja;
SKnunnuku yeHTap Cpbuje, Knunuka 3a nynmonorujy, beorpag, Cpbuja

CAMETAK

YBoa/LUnm Mopekno genpecmsHor nopemehaja kop 6onec-
HIKa ca XpOHUYHOM ONCTPYyKTMBHOM 60newwhy nayha (XOBM)
joLu yBeK Huje MOTMyHO MO3HATO M BEPOBATHO je Y3pOKOBaHO
pasnuunTUM GpakTopumMa.

Linrb oBe cTyauje je Aa ce yTBpAE HajBaXKHWje KapaKTepucTmke
6onecHuka ca XOBI Koju nmajy fenpecrisHm nopemeha;.
MeTtope Y ctyaujy je ykibyueHo 89 6onecHuka ca XOBI n 65
ocoba 6e3 XOBI cninyHe ctapocHe fobu, Kao KOHTPOMHa rpyna.
Kog cBux ca XOBI ypaheHo je ucnutusame ninyhHe ¢pyHkLuje,
npoLereH HYTPUTVBHU CTaTyC, CTEMEH AUCHOje nomohy cKa-
ne mMRC, nocTojarbe AenpecrBHor nopemehaja nomohy bon-
HMYKe CKasle 3a NpoLieHy aHKcno3HocTH 1 aenpecuje (BCAL)
n lepujaTpujcke ckane 3a npoueHy genpecuje (FTCH). Ksanutet
XMBOTa je NpoLiereH NoMony pecnmpaTopHOr ynuTHUKa 6on-
Huue ,Ceetn Hhophe” (PYCH).

Pesyntatu [lenpecvisHy nopemehaj je nmano 30,3% 6onecHrKa
ca XOBI Ha ocHoBy BCA/] 1 25,3% 6onecHuKka Ha ocHoBy IC/1.
Kapa cmo 6onecHuke ca XOBIN nogenwnu npema TeXMHN Ha
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OCHOBY BPefJHOCTU pOpCHpPaHOr eKCNMPUjyMCKOT BOlyMeHa
y npBoj cekyHau (DEB,), pu3mkK 3a pa3soj AenpecrBHoOr nope-
mehaja, Ha ocHoBy BCA] n ICJ], 610 je 3HauajHO Behn y cBUM
rpynama ca XOBIy ogHocy Ha KoHTponHy rpyny. Hajsehn pu-
3K je 610 y rpynu ca (])EB1 < 30% (OR 3,0; C/ 95%; 1,6-4,9).
BonecHnum ca XOBIM ca penpecnsHum nopemehajem (6CAL)
MManm cy y ofHocy Ha ocTane 6onecHuke ca XOBI (pa3nvka y
CPpeatVIM BPeAHOCTMMA) 3HaYajHO BENM NHTEH3UTET Mnyllera
(6,9 (0,5-10,1)), marbn nHAEKC TenecHe mace (-4,9 (-7,2-5,4)),
matby OEB, % (-8,3 (-16,3-1,2)), Behw ToTanHm nnyhHu Kanauutet
(%) (17,8 (2,3-28,4)), Behu mMRC ckop (1.07 (-1-3,0)) 1 yKynHm
ckop PYCH 32,9 (24,1-40,3).

3akyuak [poueHy aenpecusHor nopemehaja Tpeba ypagutm
Kop cBux 6onecHuka ca XOBI1, a nocebHo Koa OHUX Ca TEXXOM
6poHXxoncTpyKLUmjom 1 xunepuHdnauujom nnyha, sehm cte-
MEeHOM JUCTHEeje U HeyXpatbeHUX.

KmyuHe peun: XOBIT; genpecrHn nopemehaj; KBanuTeT Xu-
BOTa
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