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Introduction
Chronic obstructive pulmonary disease (COPD) is 

characterized by chronic air-flow limitation, which is not com-
pletely reversible, progressive course and characteristic 
pathophysiologic changes in the lungs1. COPD is one of the 
most frequent causes of morbidity, reduced life quality and 
mortality in elderly2. It is often followed by comorbidity3. Two 
frequent and not enough recognized and treated comorbidity 
disorders are anxiety and depression4. Anxiety and depression 
in COPD have significant influence on the patients, their 
families, society and the course of the disease4. Appearance of 
anxiety and depression represent very important parameters 
for estimation of life quality in patients with COPD no less 
important than patients′ pulmonary function5. The aim of 
the study was to discover frequency of anxiety and depres-
sion symptoms in patients with COPD, as well as association 

of mentioned emotional disturbances with patients’ demo-
graphic and clinical characteristics.

Method
Study group
Forty successive patients diagnosed with COPD6 and 

treated at the Institute of Lung Disease and Tuberculosis, 
Clinical Center Serbia in Belgrade, Serbia; from November 
2009 to February 2010 were involved6. Criteria for patients’ 
inclusion in the study were: 1. Diagnostic criteria for COPD: 
FEV1/FVC<70% and reversibility at β-agonist less than 15% 
(200 mL) and 2. Patient’s approval. 

Criteria for patients’ exclusion from the study were: 1. 
Existence of the other chronic respiratory or inflammatory 
disease and 2. Previous psychiatric disease in personal his-
tory.

ABSTRACT
Introduction: Despite the prevalence and importance of anxiety and depressive symptoms in chronic obstructive pulmonary disease (COPD) patients, 

procedures for routine screening in therapeutic protocols are not commonly used. Objective: to assess the symptoms of anxiety and depression in COPD 
patients and to evaluate their relation to patients’ demographic parameters and clinical characteristics. Methods: The research included 40 COPD 
patients, treated at the Institute of Lung Diseases and Tuberculosis, Clinical Centre Serbia in Belgrade, from November 2010 to February 2011. Study 
data were assessed by the questionnaire designed for the purposes of the present study together with Hamilton Anxiety Rating Scale (HARS) and Hamilton 
Depression Rating Scale (HDRS). Results: Mean HARS score was 10.7 (SD=6.5) (22.5% subjects scored≥17) and mean HDRS score was 10.7 
(SD=8.2) (20.0% subjects scored ≥17). Depression was significantly higher in women (Z=-1.971: p=0.049). Lower value of forced expiratory volume 
in one second (FEV1) correlated with higher HDRS score (ρ=-0.321; p=0.042). The incidence of anxiety and depression symptoms is higher in patients 
with more hospitalizations and longer hospital stay. Conclusion: The prevalence and importance of anxiety and depressive symptoms in COPD patients 
require implementation of a specific questionnaire as the procedure for routine screening in order to detect affective symptoms early and to prevent the 
progression.
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REZUMAT
Simptomele de anxietate şi depresie la bolnavii cu bronhopneumopatie cronică obstructivă
Introducere: Deşi anxietatea şi depresia sunt simptome importante şi cu o prevalenţă mare la pacienţii cu bronhopneumopatie cronică obstructivă, 

nu se efectuează în mod curent proceduri de screening pentru aceste manifestări în protocoalele terapeutice. Obiectiv: evaluarea prezenţei anxietăţii şi 
depresiei la pacienţii cu BPOC şi stabilirea relaţiei lor cu parametrii demografici si caracteristicile clinice ale pacienţilor. Metodă: Cercetarea a inclus 
40 de pacienţi cu BPOC, trataţi la Institutul de Boli Pulmonare şi Tuberculoză, Centrul Clinic Serbia, Belgrad, din noiembrie 2010 până în februa-
rie 2011. Datele studiului au fost obţinute printr-un chestionar conceput în acest scop, împreună cu Hamilton Anxiety Rating Scale (HARS) şi Hamilton 
Depression Rating Scale (HDRS). Rezultate: Scorul mediu HARS a fost de 10,7 (SD = 6,5) (22,5% subiecţi au avut scor  ≥ 17) şi scorul mediu HDRS 
a fost de 10,7 (SD = 8.2) (20,0% subiecţi au avut scor ≥ 17). Depresia a fost semnificativ mai mare la femei (Z = -1.971: p = 0,049). Valoarea mai 
mică a volumului expirator maxim într-o secundă (VEMS) a fost corelată cu scor mai mare HDRS (ρ = -0.321, p = 0.042). Incidenţa simptomelor de 
anxietate şi depresie este mai mare la pacienţii cu mai multe spitalizări şi durată mai lungă de spitalizare. Concluzie: Prevalenţa şi importanţa simp-
tomelor de anxietate şi depresie la pacienţii cu BPOC necesită punerea în aplicare a unui chestionar specific ca procedură de screening de rutină, în 
scopul de a detecta precoce simptomele afective şi de a preveni progresia lor.
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Degree of COPD was determined by Global Strategy for 
Diagnosis, Management and Prevention of Chronic Obstructive 
Pulmonary Disease (GOLD) criteria6:  a) mild: FEV1 ≥ 80%; 
medium: 50% ≤ FEV1 < 80%; severe: 30% ≤ FEV1 < 50%; very severe: 
FEV1 < 30%, or FEV1 < 50% with chronic respiratory failure.

The scales
Basic clinical and demographic patients’ characteristics 

have been collected by the questionnaire created for this study. 
In addition to this, Hamilton scale for estimation anxiety 
(HARS)7 and Hamilton scale for estimation of depression 
(HDRS)8 were applied in all the patients with COPD. 
Mentioned scales are used for almost half of the century and 
today are considered as gold standard for quantification of 
the symptoms of anxiety and depression intensity, while diag-
nosis of  these disturbances is set with official diagnostic crite-
ria. The both scales are interviewer administered and rated 
measured. The Hamilton Anxiety rating Scale is a 14-item test 
used to assess the severity of anxiety symptoms. It provides 
measures of overall anxiety, psychic anxiety (mental agitation 
and psychological distress), and somatic anxiety (physical 
complaints related to anxiety). The HARS is administered by 
a trained interviewer who asked a semi- structured series of 
questions related to symptoms of anxiety. The interviewer then 
rated the individuals on a five point scale for each of a 14 
items. Seven of the items specifically address psychic anxiety 
and remaining seven address somatic anxiety. For the 14 items, 
the values on the scale range from zero to four: zero means 
that there is no anxiety, one indicated mild anxiety, two indi-
cate moderate anxiety, three indicate severe anxiety, and four 
indicate very severe or grossly disabling anxiety. The total 
anxiety score ranges from 0 to 56 scores between 0 to 9 indi-
cated absence of anxiety, scores between 10-17 indicated mild 
anxiety, scores between 18 to 24 indicated mild to moderate 
anxiety, scores between 25 to 31 indicate moderate to marked 
anxiety, and scores over 31 indicated severe anxiety 9,10. The 
Hamilton depression Rating Scale (HDRS) is a test measuring 
the severity of depressive symptoms. Besides the interview with 
the depressed patients, other information can be utilized in 
formulating rating such as information gathered from family, 
friends and patients records. In the 21-item version, 11 items 
were scored on a five-point scale, ranging from 0 to 4. A score 

of 0 represents the absence of the depressive symptoms being 
measured, a score of 1 indicates doubt concerning the pre
sence of the symptom, a score of 2 indicates mild symptoms, 
a score of 3 indicates moderate symptoms, and the score of 4 
represents the presence of severe symptoms. The remaining 
of 10 items are scored on three-point scale, from 0 to 2, with 
0 representing absence of symptoms, 1 indicating doubt that 
the symptom is present, and 2 representing clear presence of 
symptom. For the 21-item version, scores can range from 0 to 
64.  One formulation suggests that scores between 0 to 7 indicate 
the normal person regard to depression, scores between 8 and 
13 indicate mild depression, scores between 14 and 18 indicate 
moderate depression, scores between 19 and 22 indicate marked 
depression and scores over 22 indicate severe depression. 

Statistical analysis
Data were elaborated by descriptive and analytic statistic 

methods. Kolmogor-Smirnov test was used for investigation of 
distribution normality. Student T tests and Mann Whitney test 
were used for estimation of differences significance. Pearson 
coefficient of correlation and Spearman coefficient of range 
correlation were used for investigation of connection. 
Statistically significant differences included p<0.05, whereas 
highly significant differences p<0.01. Data were elaborated in 
the programme SPSS for Windows version 16.0.

Results
COPD patients’ average age at the moment of investigation 

was 68.8±8.4 years and the average age at the moment of 
establishing the diagnosis of COPD was 57.9 ±10.8.  Average 
duration of the disease was 8.8 ±7.0 years. The patients’ socio-
demographic characteristics are showed in Table I.

Spirometric investigation was done in 36/40 patients, who 
were able to perform the testing and the results are showed 
in Table II. 

Medium values of forced predicted and actual vital capacity 
(FVC) were 3.3±0.7 L (predicted value) and 2.1±0.7 L 
(64.8±1.7%) actual value.

Average value of predicted forced expiratory volume in 
first second (FEV1) expressed in liters was 2.6±0.5 while ave
rage actual value was 0.8±0.4L (33.7±1.3%). Average value 
FEV1 /FVC was 41.4±1.1.

Table I. Patients’ socio-demographic characteristics (N=40)

Sex Male 28 (70%)

Age (years) 68.8±8.4

Place of residence
Rural 10 (25%)

Urban 30 (75%)

Education

No school/Primary school 7 (17.5%)

Secondary School 22 (55%)

High School, University Degree 11 (27.5%)

Employment 3 (7.5%)

Married 28 (70%)

BMI (kg/m2) 22.8±4.2

Tobacco smoking status

Active smoker 14 (35%)

Former smoker 22 (55%)

Non smoker 4 (10%)

Smoking severity (pack/year) 45.8±18.0

BMI = Body Mass Index
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According to severity of COPD according to spirometric 
results, patients were separated in three groups: three (7.5 %) 
patients had mild to medium degree of disease severity, 16 
(40%) had severe degree, and 21 (52.5%) had very severe 
degree of the disease.

Arterial blood respiratory gas analysis was performed in all 
the patients. Average value of hemoglobin oxygen saturation 
(SaO2) was 86%. Arterial blood oxygen partial pressure (PaO2) 
was 7.2±1.3kPa on average, and for carbon dioxide (PaCO2) it 
was 6.3±1.1kPa. 

More than a quarter of patients (27.5%) had frequent 
exacerbations (four and more in year), whereas 29 (72.5%) 
patients had rare deteriorations (less than three a year).

Patients had 17.1±21.2 average hospital days in previous 12 
months. The frequency of hospitalizations is shown at Figure 1. 

Average score of HARS was10.7±6.5 (22.5% patients had 
score ≥17), while HDRS was 10.7±6.5 (22.5% patients had 
score ≥17). No correlation in stage of the disease, intensity of 
anxiety, and depression symptoms was found (degree of dis-
ease and anxiety ρ=0.216; p=0.18; degree of disease and 
depression ρ=0.150; p=0.35).

Intensity of anxiety and depression symptoms was not con-
nected with socio-demographic parameters (p>0.05) as age 
(anxiety  r= -0.081; p=0.61; depression ρ= -0.076; p=0.64), living 
place (anxiety  t= -1.183; p=0.24; depression  Z= -0.816; p=0.41), 
occupation (anxiety  t= -0.465; p=0.64; depression Z= -0.954; 
p=0.34), marriage status (anxiety  t= -1.260; p=0.21; depression  
Z= -1.556; p=0.12), education (anxiety ρ= -121; p=0.45; depres-
sion ρ= -0.08; p=0.63). 

Significant correlation was found between sex and results 
of HDRS (Z= –1.971, p=0.049) which instructed at signifi-

cantly higher depression in female with COPD (HDRS in 
female=14, HDRS in male=7).  There was not significant con-
nection between sex and HARS (T= -1.428, df =38, 
p=0.162).

We have not confirmed the influences of anxiety and 
depression symptoms intensity on degree of disease and fre-
quency of exacerbation {degree of disease (anxiety t= -1.548; 
p=0.13; depression Z=-1.313; p=0.18); frequency of exacerba-
tion (anxiety t=1.334; p=0.19; depression Z= -1.637; p=0.09)}. 
Correlation of clinical parameters (spirometric, arterial blood 
respiratory gases analysis, duration of disease, number of 
hospitalizations and hospitalization duration in days) and 
score of anxiety and depression symptoms are presented in 
Tables III, IV, and V.

Significantly higher HARS and HDRS (anxiety ρ=0.362; 
p=0.01 and depression ρ=0.460; p=0.003) values were regis-
tered in patients who had more both hospitalizations and 
hospital days (anxiety ρ=0,321; p=0.04 and depression ρ=0,435; 
p=0.005). Besides that, in patients who had lower actual values 
of FEV1, symptoms of depression were more marked (ρ= 
-0,351; p=0.04).

Discussion
The results of our study showed that high level of depres-

sion symptoms was apparent in women with COPD, in patients 
with decreased values of actual FEV1 level, and in patients who 
had more hospitalizations and more days of hospital treat-
ment. On the other side, anxiety was equally present in both 
sexes, whereas was also increased with number of hospitaliza-
tions and days of hospital treatment. 

Figure 1. Frequency of hospitalization in 40 patients  
with COPD

Variable Predicted, L Actual, L( %)

FVC 3.31±0.67 2.04±0.67 
(64.85±1.75)

FEV1 2.62±0.52 0.85±0.37 
(33.74±1.33)

FEV1/FVC 41.37±1.04

Table II. COPD patients’ spirometry test results Table III. Correlation between anxiety symptoms and COPD 
duration, number of hospitalizations and hospitalization 

duration (days)

Table IV. Correlation between anxiety symptoms and BMI, 
spirometry test parameters and blood gas analysis 

parameters

FEV1 - forced expiratory volume in the first second
FVC - forced vital capacity

* Statistically significant

BMI - body mass index
FEV1 - forced expiratory volume in the first second 
FVC - forced vital capacity
PaCO2 - partial pressure of carbon dioxide       
PaO2 - partial pressure of oxygen
SaO2 – oxygen saturation

Variable ρ p

COPD duration 0.299 0.061

Number of hospitalizations 0.362 0.015*

Hospitalization duration (days) 0.321               0.044*

Variable r p

BMI(kg/m2) -0.116 0.474

FEV1 (L, actual) -0.222 0.207

FEV1 (%, actual) -0.243 0.148

FEV1/FVC 0.028 0.873

SaO2 0.076 0.644

PaO2 0.058 0.728

PaCO2 -0.149 0.367
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 Investigation showed that there was no correlation 
between values of arterial blood respiratory gases and detected 
psychological symptoms, degree of the disease, frequency of 
COPD exacerbations and score results in scale for anxiety and 
depression evaluation. 

Females with COPD in our study had more severe depres-
sion symptoms. Chavannes et al.11 reported similar results 
achieved by means of Beck Depression Inventory (BDI) scale 
in 147 patients with mild to medium degree of COPD.  In the 
mentioned study, females with COPD had 4.8 times more 
frequently registered depression symptoms than males11.

In our study, depression symptoms are more frequent in 
women with COPD, but similar proportion of the symptoms 
was found in general population of Serbia12. The other epide-
miologic study confirmed this as well11. A Spanish study on 
10,000 COPD patients showed that women were younger and 
smoked less than men, whereas they had more comorbidities 
and worse quality of life than men although they had mild 
degree of the disease13. It is the reason for careful screening 
the patients with COPD from the early period, because it is 
better to prevent clinical expression of depression than to treat 
it with severe degree of depression symptoms. Enrollment of 
COPD patients in the programs of pulmonary rehabilitation 
has also been shown to be beneficial in the prevention of 
anxiety and depression symptoms, especially in the elderly14.

Our study showed that there was no significant correlation 
between existence of anxiety and depression symptoms and 
duration of disease. Our previous research on illness percep-
tion in COPD patients15 has shown the highest item-related 
scores for treatment control and illness duration. This latter 
is suggestive of COPD patients’ understanding of illness long 
term duration, its chronicity, and may serve as an explanation 
why the duration itself is not associated to neither anxiety or 
depression symptoms in COPD patients. 

Some studies reported connections between frequency of 
COPD exacerbation and appearance of anxiety and depres-
sion symptoms1. Our investigation did not confirm that asso-
ciation, whereas we confirmed that patients with high level 
score of HARS and HDRS had significantly more hospitaliza-
tions and hospitalization duration (days). The last issue is 
equal to data in literature, which detected that disturbances 
like anxiety16 and depression17,18 are predictors for intensive 
using of health care and high level of total medical pay-
ment.

Investigating connection results of spirometric analysis and 
symptoms of emotional dysfunctions, we registered that 
patients with lower values of actual FEV1    had more marked 
depression. Van Manen et al. reported similar results on a 
larger sample size of COPD patients and by means of Center 
for Epidemiologic Studies Depression Scale (CES-D)19. Study 
showed 2.5 times more frequent depression in patients with 
severe degree of COPD (FEV1 < 50%) comparing with control 
group.

Anxiety and depression frequently appear in COPD 
patients. They have appeared in the moderate degree in every 
fifth patient in our series while the frequency is reported to 
vary in other studies from 25% to 80% 12,19-25. This variation 
range is most probably methodology dependent: using of dif-
ferent scales, absence of unique questionnaire,  differences in 
the intensity of lung function impairment in studied patients 
etc.4 An important fact should be highlighted: both anxiety 
and depression in COPD patients often remain non recog-
nized and not treated. Possible causes for these are: a) simi-
larities of some symptoms of anxiety, depression and COPD 
(fatigue, insomnia, loss of appetite), b) lack of routine screen-
ing for these disturbances;  c) patients often tend to deny 
anxiety and depression symptoms due to fear of stigmatiza-
tion3.

Conclusion
Anxiety and depression symptoms are frequent in COPD 

patients. Our study results showed that the symptoms’ inten-
sity is higher in patients with larger number of hospitalizations, 
overall days spent in hospital and lower actual values of FEV1 

Table V. Correlation between depression symptoms and 
COPD duration, number of hospitalizations, hospitalization 
duration (days), BMI, spirometry test parameters, and blood 

gas analysis parameters

Table VI. Patients’ anxiety and depression scores, by HARS and HDRS scales

BMI - body mass index
FEV1 - forced expiratory volume in the first second 
FVC - forced vital capacity
PaCO2 - partial pressure of carbon dioxide 
PaO2 - partial pressure of oxygen
SaO2 – oxygen saturation

HARS= Hamilton Anxiety Rating Scale; HDRS= Hamilton Depression Rating Scale

Variable ρ p

COPD duration 0.277 0.084

Number of hospitalizations 0.460 0.003**

Hospitalization duration (days) 0.435 0.005**

BMI(kg/m2) -0.038 0.818

FEV1 (L, actual) -0.351 0.042*

FEV1 (%, actual) -0.243 0.148

FEV1/FVC -0.055 0.750

SaO2 -0.099 0.548

PaO2 -0.084 0.613

PaCO2 -0.069 0.750

HARS HDRS

Score                                              N    (%) Score                                          Percent (%)

Without (0-9)                                                 19  47.5 
Mild (10-17)                                                   16  40
Mild to moderate (18-24)                               4  10
Moderate to marked (25-31)                          1  2.5
Severe (>31)                                                      0  0

Without (0-7)                                                22  55
Mild depression (8-13)                                  5  12.5
Moderate (14-18)                                           8   20
Marked (19-22)                                              2     5
Severe (>23)                                                   3    7.5

Total number of patients                               40 Total number of patients                            40
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compared to predicted ones. Although the awareness on the 
prevalence and importance of anxiety and depression symp-
toms in COPD patients in increasing, these disturbances are 
still not recognized and treated enough.  Development of a 
unique questionnaire and its implementation in routine prac-
tice with COPD patients would be of utmost clinical impor-
tance for early assessment of affective status and prevention 
of the comorbidities. 
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