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ABSTRACT

Introduction: Chronic Obstructive Pulmonary Disease (COPD) is a neglected but important health problem, accounts for
significant morbidities and mortalities worldwide. By year 2030, it is expected to be the third leading causing of mortality. COPD
patients with associated depression can affect disease progression, high healthcare resource utilization, more frequent
exacerbations and increased mortality.

Objectives: To determine the frequency of factors leading to depression in patients with COPD presenting to tertiary care
hospital at Peshawar.

Material & Methods: It was descriptive Cross-Sectional Study conducted at Pulmonology unit,Khyber teaching hospital
Peshawar from 12th November 2019 to 12th May 2020.Patients with COPD fulfilling the inclusion criteria were assessed for
depression. A total of 43 patients were selected according to Hamilton Depression Rating Scale (HDRS 21) for Depression.
Factors leading to depression like Gold stage of COPD, smoking, socio economic status, mMRC grades of dyspnea and C
reactive proteins level were assessed. Frequency was calculated for each of these factors causing depression. These factors
were further stratified on basis of age, gender, duration of COPD and no of hospitalization. SPSS version 22 was used for
analyzing of the collected data. P value less than 0.05 was marked as statistically significant.

Results: Among these 43 COPD patients with depression, 19 (44.2%) were males and 24 (55.8%) were females. Mean age
was 61.93 years (45-80) + 10.30 SD. Frequency of Gold stage of COPD was stage Il (16.3%), stage Ill (58.1%) and stage IV
(25.6%). Frequency of smoking was 37.2%. CRP level was raised in 58% of patients. mMMRC grades of dyspnea were grade I
(18.6%), grade 1l (44.2%) and grade 1V (37.2%) and 67.4% of the patients were poor. On post stratification of smoking on the
basis of gender, and Gold stages of COPD on the basis of nhumber of hospitalization, p value was 0.02 and 0.01 which was
significant statistically.

Conclusion: It concludes that GOLD stage of COPD, smoking, increased CRP level, increased Dyspnea (MMRC scale) and

poverty are the factors leading to depression in patients with COPD, affecting quality of life and progresion of COPD.
Keywords: Chronic obstructive pulmonary disease, depression, GOLD.

INTRODUCTION

As a leading cause of mortality, chronic obstructive pulmonary
disease (COPD) exacts a heavy and increasing social and
financial toll[1]. In the next decade, chronic obstructive pulmonary
disease (COPD) will overtake stroke as the third leading cause of
death [2]. Medication therapy for COPD have made very little
improvement, so patients still deal with frequent acute
exacerbations, lengthy hospital stays, low survival rates, and
impaired physical performance and quality of life[3]. Patients with
chronic obstructive pulmonary disease (COPD) have a significantly
higher rate of depression than the general population (10-42% vs.
0-5%)[4]. Patients with COPD often go undiagnosed and untreated
for depressive disorders in both primary and secondary care[5],
despite evidence that some interventions, such as antidepressant
medicines, pulmonary rehabilitation, or counseling, can improve
quality of life.

The impact of COPD on mortality and disability-adjusted life
years (DALYSs) in India is substantial, with estimates ranging from
6.6% to 7.7%. Previous studies found that anywhere from 6-56%
of people with COPD also experienced depressive symptoms[6,7].
Other factors outside the medical burden contribute to the overall
impact of COPD on the lives of those who suffer from it.
Conditions, anticipations, coping strategies, and mental health of
the patients all factor significantly. Depressive symptoms are
strongly linked to declines in functional status, QoL, disease
progression, and mortality in COPD[8].

Patients suffering from depression are at risk of not
completing their prescribed management programs, such as
pulmonary rehabilitation[9] and quitting smoking. Therefore, clinical
outcomes may be negatively affected by depression. Patients
admitted to the emergency room due to depression have a higher
admission and relapse rate[10]. Patients with COPD who also

suffer from depression place a greater financial strain on
healthcare systems.

In addition to being an independent predictive factor for
death in individuals with COPD, depression is linked to frequent
hospital readmission for acute exacerbation [11]. Reduced
functionality due to COPD may contribute to the development and
maintenance of depression[12]. Age, gender, employment status,
living alone, and steroid use are just few of the characteristics that
have been linked to depression in COPD patients in previous
research [13].

Due to the irreversible nature of COPD, the goal of treatment
is not to cure the disease but to alleviate symptoms, boost
functioning, and boost quality of life.[14] Patients with COPD, who
often experience substantial physical disability and unpleasant
symptoms including dyspnea and productive cough, have long
been hypothesized to suffer from depression. Depression has a
negative impact on quality of life since it can affect a person's
emotional, social, and even physical well-being. While some
research has linked COPD patients to higher rates of depression,
others have not found this to be the case.[15]

MATERIALS AND METHODS

It was a descriptive cross sectional study conducted at
pulmonology unit Khyber teaching hospital Peshawar between
12th November 2019 to 12th May 2020. Sample size was 43
keeping 87.5%6 proportion of heavy smoking as risk factor of
depression in patients with COPD with 95% confidence interval,
7% margin of error. Consecutive non probability sampling
technique was used. COPD patient fulfilling the inclusion criteria
(as per GOLD criteria based on spirometry findings that is post-
bronchodilator fixed FEV1/FVC < 0.70 with post bronchodilator
FEV1 reversibility of < 12% measured on spirometer) were
included. Patients of both gender & age between 40 to 80 years
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were included. Depression was defined as any patient having a
score of more than 7 according to 21-Scale on Hamilton
Depression Rating Scale (HDRS). Patients with intellectual
cognitive impairment or mental illness other than depression i.e.
anxiety, obsessive compulsive disorder, bipolar disorders and
patients with history of other pulmonary diseases i.e. asthma,
bronchiectasis, interstitial lung diseases , cardiac failure and
hypothyroidism were excluded.

After ethical approval from hospital ethical and research
committee & appropriate management of the patients, written
informed consent was obtained from all patients intended to be
included in the study. Patients were assessed according to 21-
Scale Hamilton Depression Rating Scale (HDRS) for presence of
depression. All the information pertaining to age, gender, factors of
depression such as low socioeconomic status, stage of COPD,
grade of dyspnea, smoking history, quantitative CRP levels were
recorded. The patient’s duration of COPD (in years) and number
of hospitalizations per year are the potential effect modifiers were
also be recorded in a pre-designed structured performa. Age and
gender were stratified in analysis to see any effect modification.
Data Analysis: Data was entered and analyzed using Statistical
Package for Social Sciences (SPSS) version 22.0. Mean +SDs
were calculated for quantitative variables including age, serum
CRP levels, duration of COPD and number of hospitalizations.
Percentages and Frequencies were calculated for 92 gender,
socioeconomic status, smoking history, stage of COPD and grade
of dyspnea. Factors leading to depression were stratified with age,
gender, duration of COPD and number of hospitalizations (which
are the potential effect modifiers) in order to exclude bias from the
study. Post stratification chi square test was applied by keeping P
Value < 0.05 as significant. All results will be presented in the form
of graphs and tables.

RESULTS

In this study, 43 COPD patients with depression were included.
Minimum age in this study was 45 years while maximum age was
80 years. Among these 43 patients, 19 (44.2%) were male patients
and 24 (55.8%) were females. (Figure # 7). Mean age was 61.93
years (45-80) + 10.30 SD while median age was 60 years. On the
basis of age, these 43 patients were divided into two groups. 25
patients (58.1%) were in Group 1 (age 40 to 60years) while 18
patients (41.9%) were included in group B(60-80yrs).COPD mean
duration was 9.79 years (2-24) + 4.78 SD while median for
duration of COPD was 10 years. Among these 43 patients, 29
patients (67.4%) had 1 to 10 years duration of COPD while 14
(32.6%) were having more than 10yrs duration of copd. Patients
were also distributed on the basis of number of hospitalization.
Among these 43 patients, 13 patients (30.2%), 16 patients
(37.2%), 11 patients (25.6%) and 3 patients (7%) were having
history of 1, 2, 3 and 4 times hospitalization respectively.

Patients were also stratified on the bases of spirometric
grade/stage of COPD as well. Among these 43 patients, 07
patients (16.3%) were in stage Il of COPD , 25 patients (58.1%)
presented in stage Ill of COPD while 11 patients (25.6%) were
found in stage 1V of COPD.

Stages of COPD was stratified on basis of duration of
COPD. Among 29 patients with disease duration of 1 to 10 years,
6 (20.6%), 18 (62.1%) and 5 (17.3%) were having stage I, stage llI
and stage IV COPD respectively. While the remaining 14 patients,
2 (11.2%), 11 (61.2%) and 5 (27.6%) were documented as stage
I, stage Ill and stage IV of the disease respectively However, on
post stratification it was not significant statistically i.e. p value was
0.38 (Table # 5). COPD was further stratified among gender with
smoking. Among males 12 (63%) and 7 (37%) were smokers and
non smokers respectively. While among females , 4 (16.7%) and
20 (82.3%) were smokers and non smokers respectively. On post
stratification chi square test was applied and p value was
statistically significant i.e. p= 0.02 (Table # 7).

2. SMOKING Among these 43 patients, 16 (37.2%) and 27
(62.8%) were smokers and nonsmokers respectively. (Figure #

10). Smoking was also stratified on the basis of age of
patients,duration of copd and number of hospitalization

3. SOCIO-ECONOMIC STATUS Among these 43 COPD
patients with Depression, 29 (67.4%) were poor, that is, their
monthly income was less than PKR 20,000 per month while 14
patients (32.6%) were having satisfactory monthly income i.e.
more than PKR 20,000 per month. (Figure # 11). Socio economic
status was stratified 98 on the basis of gender, age of the patent,
duration of copd & number of hospitalization

4. MMRC GRADES OF DYSPNEA These 43 COPD patients
with depression were also divided on the basis of grades of
dyspnea. Among them 8 (18.6%), 19 (44.2%), 16 (37.2%) were 99
suffering from mMRC grade I, grade Ill and grade IV respectively
(Figure # 12).

MMRC grades of dyspnea was stratified on the basis of
gender of patients

5. CRP LEVEL Among these 43 patients, 25 (58%) patients
had raised CRP, while 18 (42%) had normal or low CRP level.
(Figure # 13) Mean CRP was 16.28 mg/dl (1-66) + 15.58 SD.
Mean high CRP level was 24.36 mg/dl + 16.46 SD. Mean normal
CRP level was 3.39 mg/dl + 1.29 SD

CRP level was also stratified on the basis of number of
hospitalization. Five patients (38.5%) and 8 (61.5%) were
documented to have high and normal level of CRP respectively
with history of one-time hospitalization in the last year. While
patients having history of two times hospitalization were having 12
(75%) and 4 (25%) raised and normal CRP level respectively in
their blood. Patients with three times of hospitalization were 6
(54.5%) and 5 (45.5%) raised and normal CRP respectively.
Among patients with history of four times hospitalization, 2 (66.6%)
and 1 (33.4%) were having raised and normal CRP level
respectively. P value was not significant statistically i.e. p=0.25
(Table #22).

Table 1: Distribution of patients on the basis of duration of COPD (n=43)

Duration of COPD Frequency

IGroup 1 1- 10 years 29 (67.4%)

IGroup 2 > 11 years 14 (32.6%)

[Total 2-24 years 143 (100%)

Table 2: Stratification of stages of COPD on the basis of gender (n=43)

Stages of COPD iGender of patients Frequency ( Total P-value
%age) 0.55
Male Female

Stage Il 2 (10.5%) 5 (20.8%) 7 (16.3%)

Stage 11l 11 (57.8%) 14 (58.3%) 25 (58.1%)

Stage1V 6 (31.7%) 5 (20.9%) 11 (25.6%)

[Total 19 (100%) 24 (100%) 43 (100%)

Table 3: Stratification of stages of COPD on the basis of age (n=43)

Stage of IAge of patient Frequency (%)
ICOPD
[Total
IAge 40-60yrs lAge [> |60 P- Value
0.74

Stage I 5 (20%) 2 (11.2%) 7 (16.3%)

Stage IlI 14 (56%) 11 (61.2%) 25(58-1%)

Stage IV 6 (24%) 5 (27.6%) 11(25.6%)

[Total 25 (100%) 18 (100%) 43 (100%)

Figure 1:
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B Smoker

® Non Smoker
Figure 2: Frequency of smoking among COPD patients

Monthly income < 20k PKR per moeth
Monthly income > 20k PKR per month

Fig 3: Distribution of patients on the basisof socio economic status

Table 4: Stratification of socio economic status on the basis duration of COPD (n=43)

m Normal CRP

M Raised CRP

Figure 5: Frequency of raised CRP in COPD patients with depression

Table 5: Stratification of CRP level on the basis duration of COPD (n=43)

Duration of CRP level Total

COPD Frequency(%) P value
High CRP Normal CRP 0.58

1-10 years 17 (58.6%) 12 (41.4%) 29 (100%)

>10 years 8 (57%) 6 (43%) 14 (100%)

Total 25 (58.3%) 18 (41.8%) 43 (100%)

Table 6: Stratification of CRP level on the basis of no of hospitalization (n=43)

Duration of Monthly socio economic status Total P value

COPD POOR Satisfactory 0.38
PKR<20k PKR>20k

1-10 years 19 (65.5) 10 (34.5) 29 (100%)

>10 years 10(71.4%) 4 (28.6%) 14(100%)

Total 29(67.4%) 14 (32.6%) 43 (100%)

Number of Creactive proteinlevel
hospitalization Frequency (%) Total
High CRP Normal CRP P Value
1 Time 5 (38.5%) 8 (61.5%) 13(100%) 0.25
2 Times 12 (75%) 4 (25%) 16(100%)
3 Times 6 (54.5%) 5 (45.5%) 11(100%)
4 Times 2 (66.6%) 1 (33.4%) 3 (100%)
Total 25 (58.3%) 18 (41.8%) 43(100%)

W stage 4
M stage 2

W stage 3

Figure 4: Distribution of patient on the bases of Grades of dyspnea

Table 4: Stratification of MMRC grades of dyspnea on basis of no of hospitalization
n=43)

No of mMRC grade of dyspnea
hospitalization frequency Total
Grade 2 Grade 3 Grade 4 P
1 Times 4 (30.8%) 5 (38.4%) 4 (30.8%) 13 (100%) | value
2 Times 2 (12.5%) 9 (55%) 5 (32.5%) 16 (100%) 0.63
3 Times 1 (9.1%) 4 (36.3%) 6 (54.6%) 11 (100%)
4 times 1 (33.3%) 1 (33.3%) 1 (33.4%) 3 (100%)
Total 8 (18.6%) 19 (44.2%) | 16 (37.2%) | 43 (100%)

DISCUSSION

A study done by Jose AK et al concluded that number of
hospitalizations in previous year and mMRC grades of dyspnea
were important factors for depression in patients with COPD. This
is consistent with the results of our study. We also emphasized
that dyspnea is an important factor for re hospitalization. Similar
results for mMMRC grades (level) of dyspnea were also reported by
Tse HN et al.[16,17] Our study concludes that 68.4% of the COPD
patients were having low monthly income. And low socio economic
status was an important factor for depression. Similar results were
also given by Kumbhare SD et al .[17] Another study conducted by
Lotfaliany et al concluded that low socio economic status was
associated significantly with depression in chronic diseases
including COPD. The results of our study were also supported by
the conclusion of Stellefson et al that low socio economic status is
an independent important factor leading to mentalstress?*é.

In our study 37.2% of the patients were smokers which was
statistically significant on the basis of gender (p <0.02). Diamond
M et al concluded that smoking was also an independent risk
factor for depression which is consistent with the results of our

study” While Paine et al gave the direct relation of anxiety,
depression and cumulative smoking, which also supports our
results.®®

Khan S et al concluded that Gold stage of COPD and
smoking were amongthe important factors leading to depression
which is consistent with the results of our study. We concluded that
Gold stage Il and IV and smoking were associated with
depression. Xu K et al concluded in their study that heavy smoking
and high serum CRP were the most important factors for
depression in COPD patients, the latter was the strongest
responsible factor for it. Riveria CM et al and Lee SH concluded
that increased dyspnea was asscoiated with depression, which

626 PJMHS Vol 17, No. 5, May, 2023



Y. Ahmed, S. Ashraf, T. Zeb et al

supports the results of our study.?°

Dyspnea was one of the most important factor for
depression in our study. In our study, 44.2% of the patients were
having mMMRC grade Ill dyspnea while 37.2% of patients were
reported with mMRC grade IV dyspnea. A study conducted by
Rivera CM et al concluded that the patients withdepression were
found to have greater grades of dyspnea and poor exercise
capacity which is consistent with the results of our study?.
Similarly, Trevisan C et al conducted on study on the association
of depression and dyspnea in patients with COPD. They followed
the patients for four years and concluded that patients with
worsened dyspnea were more found to be depressed than the
other counterparts which is also consistent with the results of our
study?2.

In our study, 58% of the patients were having raised level of
CRP and we concluded it one of the most important independent
risk for depression in patients with COPD. Xu K et al studied the
risk factors for depression in COPD patients and concluded that
CRP was the strongest factor for depression in COPD patients
which is consistent with the results of our study.[23].

CONCLUSION

This study concludes that low socio economic status, GOLD stage
of COPD, smoking history, increased CRP level and increased
dyspnea (MMRC scale) are the factors leading to depression and
any one of them acts as an independent and clinically important
factor for depression and thus affects quality of life and outcome of
the disease.

Recommendations: Further studies comprising of large sample
size are recommended to elaborate the contributions of each of
these risk factors. Future work to correlate each of these factors
with depression is also recommended. Number of hospitalization in
COPD is an important factor leading to depression and its
consideration for further work up is recommended as well. Socio
economic status of a patient is also important risk factor for
depression in many of chronic diseases in developing countries
including Pakistan and further studies are recommended keeping
in view its differentaspects in our population.

REFERENCES

1 Lozano R, Naghavi M 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;380:2095-2128.

2 Jemal A, Ward E, Hao Y, Thun M. Trends in the leading causes of
death in the United States, 1970-2002. JAMA. 2005;294:1255-1259.

3 Seemungal TA, Donaldson GC, Paul EA, Bestall JC, Jeffries DJ,
Wedzicha JA. Effect of exacerbation on quality of life in patients with
chronic obstructive pulmonary disease. Am J Respir Crit Care
Med. 1998;157:1418-1422.

4 Yohannes AM, Baldwin RC, Connolly MJ. Prevalence of sub-
threshold depression in elderly patients with chronic obstructive
pulmonary disease. Int J Geriatr Psychiatry. 2003;18:412—416.

5 Maurer J, Rebbapragada V, Borson S, Goldstein R, Kunik ME,
Yohannes AM, Hanania NA, ACCP Workshop Panel on Anxiety and
Depression in COPD. Anxiety and depression in COPD: current

10

11

12

13

14

15

16

17

18

19

20

21

22

23

understanding, unanswered research
needs. Chest. 2008;134:43S-56S.

Van Ede L, Yzermans CJ, Brouwer HJ. Prevalence of depression in
patients with chronic obstructive pulmonary disease: a systematic
review. Thorax. 1999;54:688-92.

Tselebis A, Bratis D, Harikiopoulou M, Theodorakopoulou E,
Moussas G, Karkanias A, et al. Association between depression and
body mass index in patients with chronic obstructive pulmonary
disease. Ann Gen Psychiatry. 2010;9(Suppl):S160.

Fan VS, Ramsey SD, Giardino ND, Make BJ, Emery CF, Diaz PT, et
al. National Emphysema Treatment Trial (NETT) Research Group.
Sex, depression, and risk of hospitalization and mortality in chronic
obstructive pulmonary disease. Arch Intern Med. 2007;167:2345-53.
Garrod R, Marshall J, Barley E, Jones PW. Predictors of success and
failure in pulmonary rehabilitation. Eur Respir J. 2006;27:788-94.
Dahlen 1, Janson C. Anxiety and depression are related to the
outcome of emergency treatment in patients with obstructive
pulmonary disease. Chest. 2002;122:1633-7

Qian J, Simoni-Wastila L, Rattinger GB, et al.: Associations of
depression diagnosis and antidepressant treatment with mortality
among young and disabled Medicare beneficiaries with COPD. Gen
Hosp Psychiatry. 2013, 35:612-618.

Hanania NA, Millerova H, Locantore NW, et al.: Determinants of
depression in the ECLIPSE chronic obstructive pulmonary disease
cohort. Am J Respir Crit Care Med. 2011, 183:604-611.

Gift AG, Wood RM, Cahill CA: Depression, somatization and steroid
use in chronic obstructive pulmonary disease. Int J Nurs Stud. 1989,
26:281-286.

Curtis JR, Deyo RA, Hudson LD. Pulmonary rehabilitation in chronic
respiratory insufficiency. 7. Health-related quality of life among
patients with chronic obstructive pulmonary
disease. Thorax1994;49:162-70

Engstrouml;m C, Persson L, Larsson S, et al. Functional status and
well being in chronic obstructive pulmonary disease with regard to
clinical parameters and smoking: a descriptive and comparative
study. Thorax1996;51:825-30.

Jose AK, Chelangara DP, Shaji KS. Factors associated with anxiety
and depression in chronic obstructive pulmonary disease. Int J Res
Med Sci. 2016;4(4):1074-9.

Kumbhare SD, Beiko T, Wilcox SR, Strange C. Characteristics of
COPD patients using United States emergency care or
hospitalization. Chron Obstruct Pulmon Dis. 2016;3(2):539.

Lotfaliany M, Bowe SJ, Kowal P, Orellana L, Berk M, Mohebbi M.
Depression and chronic diseases: Co-occurrence and communality of
risk factors. J Affect Disord. 2018;241:461-8

Stellefson M, Paige SR, Barry AE, Wang MQ, Apperson A. Risk
Factors Associated with Physical and Mental Distress in People Who
Report a COPD diagnosis. J Chron Obstruct Pulmon Dis
2016;221(001)

Diamond M, Zhao H, Armstrong HF, Morrison M, Bailey KL, Carretta
EE, et al. Anxiety And Depression, Either Alone Or In Combination,
Are Associated With Respiratory Exacerbations In Smokers With And
Without COPD. Am Thorac Soc 2017 ( A2892- A2892)..

Paine NJ, Bacon SL, Bourbeau J, Tan WC, Lavoie KL, Aaron SD, et
al. Psychological distress is related to poor health behaviours in
COPD and non-COPD patients. Respir Med. 2019;146:1-9.

Khan S, Patil BB. Risk of depression in patients with COPD and its
determinants. Ind J Health Sci Biomed Res. 2017;10(2):110.

Xu K, Li X. Risk factors for depression in patients with COPD. Int Med
J Experiment clin Res. 2018;24:1417. Rivera CM, Galicia JC,
Navarrete BA, Garcia-Polo C, Iturriaga LA, Herrejon A, et al. Factors
associated with depression in COPD. Lung. 2016;194(3):335-43.

questions, and

PJMHS Vol 17, No. 5, May, 2023 627


https://dx.doi.org/10.1016/j.genhosppsych.2013.06.005
https://dx.doi.org/10.1016/j.genhosppsych.2013.06.005
https://dx.doi.org/10.1016/j.genhosppsych.2013.06.005
https://dx.doi.org/10.1164/rccm.201003-0472OC
https://dx.doi.org/10.1164/rccm.201003-0472OC
https://dx.doi.org/10.1164/rccm.201003-0472OC
https://dx.doi.org/10.1016/0020-7489(89)90009-6
https://dx.doi.org/10.1016/0020-7489(89)90009-6

