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Chronic obstructive pulmonary disease (COPD) is associated with substantial humanistic and
socioeconomic burden on patients and their caregivers. COPD is expected to be 7th leading cause

of disease burden till 2030. The objective of the current study was to assess the humanistic and
socioeconomic burden of COPD patients and their caregivers in Malaysia. The burden includes the cost
of management of COPD, QOL of COPD patients and their caregivers, work productivity and activity
impairment of COPD patients and their caregivers due to COPD. One hundred and fifty COPD patients
and their caregivers from the chest clinic of Penang Hospital were included in the study from August
2018 to August 2019. Caregiving cost was estimated using the replacement cost approach, while
humanistic and social burden was assessed with the help of health status questionnaires. Overall,
64.66% and 7.1% of COPD patients reported to depend on informal caregivers and professional
caregivers respectively. COPD patients reported dyspnoea score as 2.31 (1.31), EQ-5D-5L utility index
0.57 (0.23), CCI 2.3 (1.4), SGRQ-C 49.23 (18.61), productivity loss 31.87% and activity impairment
17.42%. Caregivers reported dyspnoea score as 0.72 (0.14), EQ-5D-5L utility index 0.57 (0.23),
productivity loss 7.19% and social activity limitation as 21.63% due to taking care of COPD patients.
In addition to the huge direct cost of management, COPD is also associated with substantial burden
on society in terms of compromised quality of life, reduced efficiency at the workplace, activity
impairment and caregiver burden.

Chronic obstructive pulmonary disease (COPD) is associated with substantial humanistic and socioeconomic
burden on patients and society’. COPD is characterised by persistent airflow limitation. While smoking is the
primary risk factor for initiation of COPD, other risk factors include pollution, environmental conditions, occu-
pational exposure, biomass fuel burning, atopy, alpha-1 antitrypsin deficiency, antioxidant deficiency, respira-
tory infections and asthma??. It affects more than 10% of the world’s population and is responsible for 3 million
deaths every year”. Its prevalence is expected to rise in future due to increase in tobacco smoking, urbanisation,
industrialisation, exposure to risk factors and aging populations®. The Malaysian population is at increased risk
of COPD due to the higher prevalence of cigarette smoking (49.2%) among the adult population®’. In 2010,
COPD was the 4th leading cause of hospital admissions in Malaysia, causing an economic burden of $673 mil-
lion on the healthcare system®.

Cost estimation from different countries showed that direct cost for the treatment of COPD utilises a signifi-
cant proportion of the healthcare budget of each country®'*. The cost spent by COPD patients was approximately
2.4 times higher than other patients'>. COPD also results in significant burden to society resulting from produc-
tivity losses due to impaired health status, early retirement, and disability pension'*'*. COPD causes limitations
to social behavior and daily activities. It is the 9th foremost cause of disability-adjusted life years (DALY)". It
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causes a huge burden on the economy of the country due to work productivity loss, early retirement and disability
pension. Approximately 40% to 60% of patients diagnosed with COPD are of working age'é. COPD is the 11th
leading cause of disease burden and is expected to be 7th till 2030". Employees diagnosed with COPD experi-
ence almost 5-times increase in work productivity loss and 3-times increase in activity limitation as compared to
employees without COPD'®. COPD also reduces the chances of getting employment by 9% compared to normal
persons'®. COPD patients missed an average of 19.4 working days per year due to exacerbation or outpatient
visits and 27.5 working days due to productivity loss or compromised performance at work place®.

Informal care is an essential part of the care provided to patients suffering from chronic diseases. Informal
caregivers (unpaid voluntary family members and friends) assist the patients to perform daily activities, thus
improve the quality of life (QOL) of patients by reducing disease burden?'. In addition to COPD patients, COPD
also affects QOL, social activities and the efficiency of caregivers of COPD patients due to added responsibilities
of managing patients, thus causing a substantial humanistic burden on society®*. It affects the ability to perform
daily activities and sleeping patterns in more than 50% of COPD patients and their caregivers®. In a previous
study, 38.9% of caregivers reported reduced working hours, and 11.4% reported quitting their job due to added
responsibility of caregiving®>. Work productivity loss and absenteeism of caregivers due to attending COPD
patient effects national economy.

Knowledge about healthcare resource utilisation, associated costs and QOL related to treatment results in
optimal use of healthcare resources and cost economical management of disease. To date, clinical trials of new
therapies for managing chronic disorders are focusing on cost effective management of COPD in addition to
improving clinical measures. Assessment of humanistic and economic burden of COPD can help to understand
the long-term clinical, societal, and economic consequences of COPD and can help to plan interventions to
reduce the consequences of such burden. Most of the cost related studies have focused on direct and indirect
patient related cost"’. Few studies assessed informal care cost (hours spent on caregiving multiplied with hourly
wedge) as cost component of total direct cost but studies assessing the complete humanistic burden (QOL, pro-
ductivity loss and activity impairment) related to caregivers of COPD patients are limited due to complexities
associated with collecting data from informal caregivers*. Various country guidelines recommend to assess the
societal impact of a clinical trial in terms of caregiver burden®. Assessment of caregiver burden in economic
evaluation can give true picture of the burden of disease. Neglecting caregiver burden (QOL) can result in under-
estimation of the exact socioeconomic burden of COPD and may result in over or underestimation of the benefits
of an intervention®*?. Thus, the objective of the current study was to assess the humanistic and socioeconomic
burden of COPD patients and their caregivers in Malaysia. The burden includes cost of management of COPD,
QOL of COPD patients and their caregivers, work productivity and activity impairment of COPD patients and
their caregivers due to COPD.

Methodology

The study was the part of prospective cohort, held in the chest clinic of Penang Hospital during August 2018 to
August 2019. Purposeful sampling was done to include patients with caregivers. 150 patients and their caregivers
were included in the study. The inclusion criterion was (i) patients with confirmed diagnosis of COPD according
to GOLD guidelines, (ii) post bronchodilator forced expiratory volume in 1 s/forced vital capacity (FEV1/FVC)
ratio <70%), (iii) minimum of 6-months outpatient record to avoid abrupt changes in QOL due to initiation
of therapy, (iv) no changes in treatment over the past 4 weeks, (v) no other respiratory disorders, (vi) no other
diseases that have a short-term effect on QOL, and® no disability. This study was conducted in accordance with
the Declaration of Helsinki.

Data collection. A self-administered questionnaire was used to collect information about demographics,
social and employment status, smoking status, clinical measures, exacerbation frequency, economics data, dysp-
noea, comorbidities (based on Charlson comorbidity index), indirect cost, exercise capacity and QOL. Compo-
nents of humanistic, economic and societal burden due to COPD on patients and their caregivers is shown in
Fig. 1.

Questionnaire was completed by the patients and their attendants during waiting time before consultation.
Help was provided by non-technical staff, if someone was unable to complete the questionnaire due to poor
eyesight, unable to read or shaky hands.

Direct cost.  Direct cost for the management of COPD was derived from our previously published cost study
on economic burden of COPD in Malaysia'®. In brief a combination of top-down approach and bottom-up
approach was used to assess the direct cost of management of COPD (maintenance phase and exacerbation
phase). Economic data was obtained from patients and officials of hospital administrative and finance depart-
ments. Different cost centres identified in management of COPD were chest clinic, spirometry room, pathology
and radiology laboratories, outpatient and inpatient pharmacy, emergency department (ED), and respiratory
ward. All the activities in cost centres were observed prospectively to evaluate the direct cost. Costs from these
cost centres and the unit prices for the services provided were calculated and incurred directly to the patients
receiving the services. Malaysian official cost tariffs were used for cost calculation?. All the costs were calculated
in Malaysian ringgit and converted to US$ 2019 rates (1US$=4.13MYR on September 18, 2019)*.

Caregivers cost.  Caregiving cost was estimated using replacement cost approach, which values caregiver time at
the wage rate or market price of a closest substitute. For professional caregiver average monthly wage of a nurse
was used. Whereas, for informal caregivers we used an average monthly wage of unskilled Malaysian popula-
tion because most informal caregivers are family members, not professionally trained health workers. Caregiver
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Figure 1. Humanistic, economic and societal burden due to COPD on patients and their caregivers.

time was reported by patients and further verified by the caregivers®. The recall period was one week for house
hold activities and 3 months for medical visits. Data related to personal care, household assistance, and practical
support during hospital visits were collected. Daily care hours were multiplied by 365 to get annual informal
care hours. Annual informal care giving hours were multiplied with the average hourly wage of the unskilled
Malaysian population. Whereas, annual professional home care giving hours were multiplied with the average
hourly wage of a nurse.

Indirect costs. 'The indirect cost due to work productivity and activity impairment was calculated for working
patients and their caregivers. Most of the caregivers were informal caregivers. The work Productivity and Activ-
ity Impairment Questionnaire: General Health V2.0 (WPAI-GH) was used to assess the impact of COPD on
work productivity loss and activity limitations.

WPAI-GH measures the amount of absenteeism (work time lost due to disease), presenteeism (reduced
efficiency due to disease while at work), and activity impairment (restriction in daily activities). For caregivers
“activity impairment” was replaced with “social activity limitation” Recall period for this questionnaire was
7 days. Average missing hours per week were calculated and multiplied with 52 to get the annual missing hours.
Absenteeism % was calculated by dividing missing hours with total working hours. Average per person monthly
salary was obtained from the Stats department of Malaysian government official website?’. The latest stats were
available for 2017. Unit costs per hour was calculated by dividing their yearly salary by the number of productive
working hours per year. Productive working hours were based on average number of shifts per month excluding
annual leaves and sick leaves.

Clinical measures. ~ Spirometry was performed according to American thoracic society guidelines®. Spirometry
was performed 45 min after bronchodilation with 400 pg salbutamol via a spacer. FEV % predicted values were
calculated based on reference values from the GOLD guidelines®!.

Six-minute walk distance test (6MWT) to assess the exercise capacity was conducted according to ATS guide-
lines in long hospital corridor adjacent to the chest clinic. The distance covered by the patients in six minutes
was recorded in meters®.

Health status measures. Modified medical research council (mnMRC) dyspnoea scale was used to assess the
degree of breathlessness in COPD patients. The mMRC assess the level of breathlessness and its impact on daily
activities on a scale from 0 to 4, with 4 representing the worst dyspnoea®.

Comorbidity burden was estimated with Charlson comorbidity index (CCI). The CCI evaluates the comorbid-
ity burden by weighing and summing the patient reported conditions (e.g. dementia, peptic ulcer, myocardial
infarction, liver disease, congestive heart failure, diabetes mellitus, peripheral vascular disease, connective tissue
disease, chronic kidney disease, hemiplegia, cancer, lymphoma, leukaemia, cerebrovascular accident and AIDS).
Higher score indicates greater comorbidity burden.

Malaysian version of St. George’s Respiratory COPD specific questionnaire (SGRQ-C) was used to assess
the QOL of patients**. SGRQ-C is a self-administered health status measure used to assess the impact of disease
on psychological and social functioning of COPD patients. The questionnaire consists of symptoms, activity
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and impact subscale. The symptom subscale collects information about respiratory symptoms (cough, sputum,
wheeze and dyspnoea), activity subscale collects information about limitation of activities of COPD and impact
subscale collects information about the impact of activity limitation on person and society due to COPD. Each
subscale score and total score range from 0 to 100, with 100 shows the worst QOL?*.

European quality of life 5-Dimension 5-Level questionnaire (EQ-5D-5L) was used to assess the QOL of COPD
patients and their caregivers’’. EQ-5D-5L is a generic QOL instrument. It is widely used in economic evaluations
worldwide. The utility index (EQ-UI) is calculated from the descriptive scale of five components (mobility, self-
care, usual activities, pain and depression). Patients mark each dimension on a scale of 1 “no problem” to 5 “worst
problem”. The five-digit number (ranging from 11,111 to 55,555) obtained was then converted to a utility index
based on EQ-5D-5L value set for Malaysia®*®. EQ-5D-5L also includes a vertical visual analogue scale (EQ-VAS)
to measure general QOL from 0 (worst possible health) to 100 (best possible health). Higher EQ-5D-5L UT and
EQ-VAS values reflect good health status. It is easy to use and interpret and allows the comparison of QOL of
diseased persons with healthy population.

Statistical analysis. Frequencies and percentages were reported for categorical variables and the mean and
standard deviation were reported for continuous variables. Normality of the data was checked using Shapiro-
Wilk test. Chi-square tests was used to compare categorical variables and independent-samples t-test was used
to compare continuous variables among COPD patients and their caregivers. A p value of <0.01 was considered
to be statistically significant. Statistical analyses were performed using IBM SPSS Statistics V24.0 (IBM Corpora-
tion, Armonk, NY, USA).

Ethics approval and consent to participate. Ethical approval for this study was obtained from the
Medical Research and Ethics Committee (MREC), Ministry of Health Malaysia (Registration number: NMRR-
18-1482-42075). Written informed consent was obtained from all participants.

Consent for publication. We would like to thank the Director-General of Health, Malaysia for his permis-
sion to publish this study.

Results

One hundred and fifty COPD patients and one hundred twenty-seven caregivers were included in the disease
burden analysis. Among the included patients 104 (69.33%) were male, with BMI 24.14 (4.67) kg/m? FEV1%
predicted 53.74% (12.84) and 6MWT as 421.5 (65.28) meters. Whereas, 48 (37.79%) caregivers were male with
mean age 41.28 (4.18) years and BMI 20.97 (3.19) kg/m2. Mean CCI score was reported as 2.31 (1.31) in COPD
patients, whereas mean CCI in caregivers was reported as 0.52 (0.35). MMRC dyspnoea score was reported as
2.31 (1.31) and 0.72 (0.14) in COPD patients and their caregivers respectively. Significant difference was observed
in age, BMI, smoking status, nMRC dyspnoea score and CCI score among COPD patients and their caregivers.
Socio-demographic and clinical characteristics of the COPD patients and their caregivers are displayed in Table 1.

Direct cost for management of COPD:. Mean annual per-patient direct cost for the treatment of COPD
was calculated as US$586.78. In detail pharmacy cost was highest as US$370.80, followed by inpatient stay
cost US$ 103.09, personnel Cost US$52.77, others (cleaning, electricity, communication, building maintenance,
and depreciation cost) US$16.42, pathological laboratory tests cost US$14.18, procedures (ventilation) cost
US$13.30, X-ray cost US$6.80 and Spirometry cost US$4.58. The mean annual cost of transportation per COPD
patient to attend outpatient visits, emergency department visits and hospitalisation was calculated as $8.57.
Socioeconomic burden of COPD patients and their caregivers is displayed in Table 2.

Informal caregiver cost. Overall, 64.66% of COPD patients were depending on caregivers to perform
daily activities. Among these patients mean annual caregiver hours were reported as 195.6 h. Mean annual
informal caregiver cost was calculated as $347.63. Among the patients relying on informal care 48% reported
to have one informal caregiver, 39% reported to have 2 informal caregivers and 13% reported to have 3 or more
informal caregivers.

A total of 7.1% of COPD patients reported using professional healthcare services at home. The average salary
of the nurse was reported as $468.77 per month. On average a patient received 342 h of professional healthcare
services in home per year. Mean annual health professional services cost at home was calculated as $1001.96
per patient.

Indirect cost of COPD patients and their caregivers. Only those patients and their caregivers who
were currently employed were included in indirect cost analysis. Approximately 80.66% of COPD patients and
81.44% of caregivers were currently employed. The mean annual indirect cost per COPD patient was calculated
as $1699.76 due to COPD and $377.72 due to other reasons. Productivity loss at working place and activity limi-
tations were reported as 31. 87% and 17.42% respectively.

In addition to assisting in daily activities, caregivers also accompany patients during outpatient visits and
hospitalisation. Mean annual indirect cost of the caregivers was calculated as $217.92. Productivity loss due to
taking care of COPD patients was calculated as 7.19% and social activity limitation was reported as 21.63%.
Mean indirect cost of patients and their attendants are displayed in Table 3.

Significant difference was observed in missing hours from work due to COPD and productivity loss on work-
ing place among COPD patients and their caregivers.
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COPD patients COPD caregivers | p value
No. of patients (%) 150 127 -
BMI 24.14 (4.67) kg/m? | 20.97 (3.19) kg/m? | <0.01
Male 104 (69.33%) 48 (37.79%) 0.12
Mean age 61.56 (8.3) 49.38 (8.5) <0.01
Ethnicity
Malay 37 (24.66%) 32 (25.91%) 0.54
Chinese 65 (43.33%) 62 (48.81%) 0.67
Tamil 44 (29.33%) 31 (24.40%) 0.34
Others 4(2.66%) 2 (2.06%) 0.09
Working status
Retired 29 (19.33%) 14 (14.43%) 0.25
Full time 96 (64.0%) 95 (74.80%) 0.12
Part-time 25 (16.67%) 18 (14.17%) 0.67
Smoking status
Current smokers 19 (12.66%) 49 (38.58%) <0.01
Ex-smoker 107 (71.33%) 18 (14.17%) <0.01
Never smoker 24 (16%) 60 (47.24%) <0.01
Years with COPD 6.7 (5.23) -
Charlson comorbidity index
CCI 2.3(1.4) 0.52 (0.35) <0.001
Post-bronchodilator spirometry
FEV,% 53.74 (12.84)
FEV1/FVC 51.36 (11.14)
Medication
LABA 103 (68.66%)
LAMA 94 (62.66%)
ICS 47 (31.33%)
Exercise capacity
6MWT in meters 421.5 (65.28)
Percentage of patients according to severity of COPD
GOLD grade I 25 (16.60)
GOLD grade IT 44 (29.33)
GOLD grade ITI 53(35.33
GOLD grade IV 28 (18.67)
Exacerbations
Hospitalization 46 (30.67%)
Exacerbation per year | 1.27 (1.4)
Hospital stay days 4.9 (4.8)

Table 1. Sociodemographic and clinical characteristics of the COPD patients and their caregivers. Results
were displayed as mean (standard deviation) and number (percentage) unless otherwise stated. BMI, Body
mass index in kg/m? COPD, Chronic obstructive pulmonary disease; CCI, Charlson comorbidity index; FEV?,
forced expiratory volume in one second; FVC, forced vital capacity; FEV1%, % predicted FEV;; GOLD 1,
FEV,2>80% predicted; GOLD II, FEV, 50% to 80% predicted; GOLD III, FEV, 30% to 50% predicted; GOLD
IV, FEV, <30% predicted; ICS; Inhaled Corticosteroids; LABA, long-acting beta agonist; LAMA, long acting
muscarinic antagonist.

Quality of life of COPD patients and their caregivers. 31.49% of caregivers and 14% patients
reported best health status according to EQ-5D-5L. Significant differences were observed in health status of
COPD patients and their caregivers. Humanistic burden of COPD on patients and their caregivers is displayed
in Table 4.

Discussion

Results of the study endorse that COPD is associated with substantial clinical, humanistic, societal and economic
burden on patients and their caregivers. COPD patients depend on their family members to perform daily activi-
ties. In working age patients and caregivers, COPD affects the financial life by causing days away from work and
inability to perform with full efficiency on work place*. Among the study participants, majority of the COPD
patients and caregivers were currently employed. COPD patients and caregivers were associated with substantial
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Direct cost

Personnel cost

$52.77 (24.49)

Pharmacy cost

$370.80 (216.5)

Procedure’s cost $13.30 (7.4)
X-ray cost $6.80 (2.05)
Spirometry cost $4.58 (2.61)

Laboratory cost

$14.18 (3.03)

Inpatient cost

$103.09 (58.59)

Others® $16.42 (10.34)
Direct non-medical cost $8.57 (3.71)
Total direct cost US$586.78

Caregiving cost

Informal caregiver cost®

$347.63 (157.38)

Professional caregiver cost®

$1001.96 (337.42)

Total caregiving cost

US$1349.59

Indirect cost

COPD patients $1699.76 (627.26)
Caregivers $217.92(87.72)
Total indirect cost US$1917.68

Table 2. Societal and economic burden of COPD patients and their caregivers. All costs in US$ (United States
dollar); 1US$=4.13MYR on September 18, 2019; mean (standard deviation); COPD, Chronic obstructive
pulmonary disease. *Others, (cleaning, electricity, communication, building maintenance, and depreciation
cost). °64.66% of COPD patients were depending on informal caregivers. ©7.1% of COPD patients utilised

professional healthcare services at home.

COPD patients COPD caregivers p value
Currently employed 12 (80.67%) 113 (88.97%) 0.42
Absenteeism %* 26.37% (7.12) 4.17% <0.01
Absenteeism due to other reasons 5.46% (1.86) 11.34%(4.28) <0.01
Presenteeism % 31.87% (9.98) 7.19% (2.1) <0.01
Activity impairment % 27.42% (6.59) 21.63% (8.5) 0.17

Table 3. Indirect cost of patients and their attendants. All results displayed as mean (standard deviation)
unless otherwise stated; absenteeism, work time lost due to COPD or taking care of COPD patient; activity
impairment, restriction in daily activities; presenteeism, reduced productivity while at work due to COPD or
taking care of COPD patients. *Absenteeism % was calculated by dividing missing hours with total working
hours. "For caregivers activity limitation was considered as social activity limitation due to taking care of

COPD patient.
‘ COPD patients ‘ Caregivers ‘ p value
Dyspnoea
mMRC dysponea ‘ 231 (1.31) ‘ 0.72 (0.14) ‘ <0.01
EQ-5D-5L
EQ-5D-5L Ul 0.57 (0.23) 0.76 (0.36) <0.01
EQ-VAS 53.24 (17.30) 85.64 (14.52) <0.01
SGRQ-C
SGRQ-C symptom score 53.44 (19.98)
SGRQ-C activity score 48.43 (18.78)
SGRQ-C impact score 43.37 (20.71)
SGRQ-C total 49.23 (18.61)

Table 4. Humanistic burden due to COPD on patients and their caregivers. All results displayed as mean

(standard deviation) unless otherwise stated. EQ-5D-5L, European quality of life 5-Dimension 5-Level

questionnaire; EQ-UI, EQ-5D-5L utility index; EQ-VAS, EQ-5D-5L vertical visual analogue scale; mMRC
dyspnoea, Modified medical research council dyspnoea scale; SGRQ-C, Malaysian version of St. George’s

Respiratory COPD specific questionnaire.
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productivity loss in work life and activity impairment. Our results are in line with the study of Mazanec et al. who
reported that caregivers can’t work with full efficiency on work place and delay tasks due to reduced personal rest
time®. Caregivers miss working hours and compromise productivity due to travel for treatment, accompanying
patient during outpatient visit or hospital admission and providing care in home*. Policies like an innovative
healthcare service offering, for example, patient transport service to the site of treatment and better nursing care
during hospital admission can reduce the burden on caregivers. In addition caregiver education programs, and
informal support from family members to reduce care time and increase of caregivers’ free time can also reduce
caregiver burden*. A recent study from Spain reported that, approximately 20% reduction in productivity loss
could result in annual savings of $3.43 billion*>.

COPD is a multifactorial health problem, having substantial impact on QOL of patients and their caregivers®.
Humanistic burden due to COPD on patients and caregivers was assessed with SGRQ-C, EQ-5D-5L and mMRC
dyspnoea scale. COPD Patients and their caregivers showed compromised QOL. In patients, COPD may cause
complete restriction of activities, or slowing down the activities**. The possible reason for impaired QOL in
COPD patients can be the progressive nature of disease. Due to continuous progression of disease patients focus
more on worsening of activities than improvement. Caregivers may also have impaired quality of life due to added
responsibilities and unwanted tasks. A previous study reported that more than 50% of caregivers were suffer-
ing from depression due to health status of their partners*. Patient reported outcomes i.e. degree of dyspnoea,
exercise capacity, activity limitation and health related QOL are reliable predictors of various disease markers
including wellbeing, severity and mortality**. Self-management programs, pulmonary rehabilitation programs,
and workplace adaptations can help to improving the QOL of the patients and their caregivers®.

This is the single centered study which may affect the generalisation of our results. However, we used tariff-
based cost estimates which are applicable across Malaysia. This may result in improving the generalizability of
our results. Despite few limitations the study has several strengths. This study’s findings will provide the most
up-to-date data on the disease burden associated with COPD, which can be helpful in the planning of healthcare
needs and allocation of optimal resources. Moreover, data published on caregiver cost of COPD are rare. For
caregiver cost, data was collected directly from the caregivers and cross-checked with the patients, which give
more reliable results. Many national and international Pharmacoeconomic guidelines recommend considering
the impact of the societal benefit of an intervention before considering it cost-effective especially for chronic
disease like COPD which possess a substantial burden on patient and society. So, including caregiver cost can
provide an opportunity for the healthcare professionals and researchers to compare the social welfare impact of
future interventions in cost-effectiveness studies related to COPD.

Conclusions

This study provides the most up-to-date information on the humanistic, economic and societal burden associ-
ated with COPD. Results of the study endorse that in addition to huge direct cost of management, COPD is
also associated with substantial burden on society in terms of compromised, quality of life, reduced efficiency
at workplace, activity impairment and caregiver burden. Assessment of true complete burden of COPD can be
helpful in planning of healthcare needs and allocation of optimal resources. Inclusion of caregiver burden in
economic evaluation studies can represent the societal burden associated with disease. So, including caregiver
cost can provide an opportunity for researchers to compare the social welfare impact of future interventions in
cost-effectiveness studies related to COPD.

Data availability

Data is available on request from corresponding author.
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