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Background: COPD prevalence and mortality in Kyrgyzstan are high. Data on clinical and 
economic impact of COPD in Kyrgyzstan are scarce. This study was part of the FRESH AIR 
research project that focused on prevention, diagnosis and treatment of chronic lung diseases 
in low-resource settings.
Aim: We aimed to evaluate the clinical characteristics, treatment patterns and economic 
burden of COPD in Kyrgyzstan.
Methods: A representative sample of patients with a spirometry-confirmed diagnosis of 
COPD was included. All patients were registered in one of the five major hospitals in 
Kyrgyzstan. Patients were surveyed on COPD risk factors, health-care utilization and patient 
reported outcomes (CCQ, MRC). Associations with high symptom burden (MRC score ≥4) 
and cost were assessed using logistic regression analyses.
Results: A total of 306 patients were included with mean age 62.1 (SD: 11.2), 61.4% being 
male, mean BMI 26.9 (SD: 5.2) and mean monthly income $85.1 (SD: 75.4). Biomass was 
used for heating and cooking by 71.2% and 52.0%. Current and ex-smokers accounted 
14.1% and 32%. Mean FEV1 was 46% (SD: 12.8), 71.9% had COPD GOLD III–IV and 
most frequent co-morbidities were hypertension (25.2%), diabetes (5.6%) and heart diseases 
(4.6%). Mean CCQ score was 2.0 (SD: 0.9) and MRC score 3.7 (SD: 0.9). Yearly mean 
number of hospital days due to COPD was 10.1 (SD: 3.9). Total annual per-patient costs of 
reimbursed health-care utilization ($107) and co-payments ($224, ie, 22% of patients’ annual 
income) were $331. We found that only GOLD IV and hypertension were significantly 
associated with high symptom burden. Exacerbations and hypertension were significantly 
associated with high cost.
Conclusion: The clinical and economic burden of COPD on patients and the government in 
Kyrgyzstan is considerable. Notably, almost half of interviewed patients were current or ex- 
smokers and biomass exposure was high.
Keywords: COPD, clinical characteristics, economics, healthcare utilization, Kyrgyzstan

Introduction
The Global Burden of Disease Study reported a prevalence of 251 million cases of 
chronic obstructive pulmonary disease (COPD) globally in 2016.1 Of those, more 
than 90% of COPD deaths occur in low- and middle-income countries (LMIC). The 
primary cause of COPD is exposure to tobacco smoke (either active smoking or 
secondhand smoke). Other risk factors include exposure to indoor and outdoor air 
pollution and occupational dusts and fumes. Exposure to air pollution can affect the 
unborn child and represents a risk factor for developing COPD later in life.1
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COPD is currently the third leading cause of death 
worldwide.2 The percentage of deaths from COPD in 
Kyrgyzstan in 2016 was 4.1% of the total number of 
deaths.3 Data on COPD prevalence in Kyrgyzstan are 
scarce.4 There are hardly any data for Central Asia. 
According to data of the National Statistical Committee 
of the Kyrgyz Republic, 593.804 cases of respiratory dis
eases were registered in 2018.5 Yet, even in high-income 
countries, registration data of diagnoses may greatly 
underestimate the total burden of COPD because it is 
often not diagnosed until it is more advanced.6 Indeed, in 
a recent prevalence study in a high-altitude region of 
Kyrgyzstan, a prevalence of 36.7% was found.7

It is well known that COPD entails high economic 
costs associated to the consumption of health-care 
resources, as well as a significant loss of health-related 
quality of life.8 However, the economic burden of COPD 
has not been assessed in Kyrgyzstan. The economic bur
den includes not only direct costs associated with the 
consumption of health resources, but also labor productiv
ity losses of patients related to poor health from COPD.9 

The healthcare system in Kyrgyzstan is mostly financed by 
the government but despite this, COPD patients are forced 
to pay for many medicines from their own pockets.10

It is important to better understand the economic bur
den of COPD and its cost drivers in Kyrgyzstan. This 
knowledge is essential to inform policy makers regarding 
strategic planning, management, and allocation of 
resources. Estimating the health care and broader costs 
associated with the various components of COPD helps 
decision makers target necessary interventions to those 
areas with the potential for greatest impact on overall 
disease-related costs. Also, more data on COPD in low- 
resource settings is required to fully understand the total 
global burden of COPD, beyond high-resource settings 
only.

The aim of this paper is to characterize the clinical 
characteristics, treatment patterns, and economic burden of 
COPD in Kyrgyzstan.

Methods
Study Design
We conducted an observational, cross-sectional study in 
the two main regions of Kyrgyzstan (North and South) 
from November 6, 2017 to April 30, 2018. The study is 
reported according to the STROBE checklist for cross- 
sectional studies (see Appendix Table 1).

Every patient was acquainted with the study design and 
purposes, and included in the study after providing written, 
informed consent. The ethics committee of the National 
Center of Cardiology and Internal Medicine approved the 
study on March 1, 2016 (PROTOCOL №5). This study 
was part of the FRESH AIR (Free Respiratory Evaluation 
and Smoke-exposure reduction by primary Health cAre 
Integrated gRoups) implementation research project con
ducted from October 2015 to September 2018. This 
Horizon 2020 project addressed the prevention, diagnosis 
and treatment of chronic lung diseases in low-resource 
settings. The studies were conducted in four countries 
that were part of the International Primary Care 
Respiratory Group’s (IPCRG) global network: Uganda, 
the Kyrgyz Republic, Vietnam and Greece. We first stu
died the diverse local contexts, and then implemented 
context-driven lung health interventions, ranging from 
smoking cessation to pulmonary rehabilitation.11

Setting
In Kyrgyzstan, the vast majority of spirometry confirmed 
diagnosed COPD patients are registered in one of the five 
major hospitals. Three hospitals are in the North and two 
are in the South (see Appendix Figure 1 and Table 2). 
Opportunistically, patients were recruited from these five 
hospitals.

Participants
Eligibility criteria were patients aged ≥18 years, with 
a spirometry confirmed diagnosis of COPD (FEV1/FVC 
<0.7) according to pulmonologist records, who consented 
to participate. Patients who had a disability in communica
tion (ie, those with cognitive impairment, those who can
not speak) were excluded.

Data Collection Procedure
Patients were invited to the clinics where they filled out 
a questionnaire (see Appendix Table 3 and 4). If they 
could not come to the hospital, we interviewed them by 
telephone using the same questionnaire. Clinical data was 
provided by the pulmonologist from existing medical his
tory files in each clinic and the patient provided the 
remaining data through an interview performed by our 
team.

Data Sources/Measurement
We randomly chose every third COPD patient with 
a spirometry confirmed diagnosis of COPD (FEV1/FVC 
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<0.7) (GOLD, 2011) among those included in existing 
patient registries of the hospitals until the calculated center 
sample size (306) was reached (see Appendix Table 5). 
Additionally, we used the EasyOneTM (Switzerland) spiro
metry device for patients who had spirometry of insuffi
cient quality in their medical records.

Study Size
The total population of Kyrgyzstan is 5776 million of 
which 3985 million adults (≥15 years old) (Source: 
Republic Medical Information Center, Ministry of 
Health).12 Assuming a prevalence of diagnosed COPD of 
0.9%, and assuming a 60% relative standard error (due to 
under-registration), we needed 306 patients to be represen
tative (95% confidence level) for the country.

Outcomes
Data collected with the questionnaire included demo
graphic characteristics (age, sex, highest education), smok
ing status (current/ex/non-smoker), occupational status 
(working, retired), occupational risk factors, health-care 
utilization (diagnostics, GP visits, specialist visits, hospi
talization and medication, related with COPD), environ
mental risk factors (biomass use) and quality-of-life as 
measured using the Clinical COPD Questionnaire 
(CCQ)13 and the Medical Research Council (MRC) dys
pnea scale translated in Russian (official language of 
Kyrgyzstan). Clinical data, obtained from patients’ medi
cal history, or if missing, directly measured in the hospital 
included: body mass index (BMI), spirometry (FEV1% 
predicted), GOLD status based on airflow limitation (I– 
IV) and symptoms (ABCD) and selected comorbidities.

Healthcare Costs
The costs of all health-care utilization were calculated. In 
Kyrgyzstan, health-care costs are paid by the Compulsory 
Health Insurance Fund (CHIF). Costs paid by the CHIF 
and patients’ co-payments were identified separately. 
Comorbidity costs were not included. Hospitalization 
costs were calculated using the CHIF tariff at 1166 SOM 
(SOM: Kyrgyz national currency) ($13.8) per day, inclu
sive of a patient co-payment if:

● <70 years old, no disability, no insurance: 2980 SOM 
($35.3)

● <70 years old, no disability, with insurance: 1160 
SOM ($13.7)

● <70 years old retired, no disability, with insurance: 
330 SOM ($4)

● >70 years old: free
● <4 days: 50% of this price.

Informal co-payments were taken into account when inter
viewing patients, yet we acknowledge that these might be 
underestimated because of embarrassment or fear of being 
accused of bribery, or patients simply did not want to 
offend the health-care workers. GP visits costed 60 SOM 
($0.71), pulmonologist visits – 125 SOM ($1.48). Costs 
for diagnostics are provided in Appendix Table 6. In 
Kyrgyzstan, reimbursement of COPD drugs can be full 
or partial, at 50%. Salbutamol, ipratropium bromide and 
inhaled corticosteroids (ICS) are 50% reimbursed. Costs 
for comorbidity treatment were not included.

Statistical Methods
Demographic and clinical population characteristics were 
analyzed using descriptive statistics (mean, standard 
deviations, percentages). To investigate the relationship 
between clinical predictors and two important outcomes 
(ie, high symptom burden and high cost), we first per
formed a univariate logistic regression analysis, followed 
by multivariate logistic regression analysis. In the univari
ate analyses, we used a p value lower than 0.25 as 
a marker for potential significance in the multivariate 
analysis.14 In the multivariate analyses, we considered 
a p value lower than 0.05 as statistically significant. All 
analyses were performed using SPSS version 26; IBM, 
Armonk, NY, USA.

Results
Clinical and Demographic Characteristics
Of the 308 invited participants from the registries, we 
included a total of 306 participants. Two patients did report 
not having COPD. Mean age was 62.1 (SD=11.2), mean BMI 
was 26.9 (SD=5.2), and the majority was male (61.4%) 
(Table 1). As for risk factors, biomass (coal, wood, dung) 
was used by 71.2% for heating and by 52.0% for cooking. 
Current smokers accounted for 14.1%, ex-smokers for 32%, 
and the largest number were non-smokers 53.9%. Mean 
FEV1 was 46% (SD=12.8), the majority had COPD GOLD 
II or III, with 27.8% and 59.5%, respectively (Table 2, 
Figure 1). The highest distribution of patients according to 
the GOLD ABСD classification was D (70.2%), followed by 
B (22.2%), A (6.3%) and C (1.3%). In addition, the number of 
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patients with an exacerbation of COPD was 95.8% (Table 2). 
Among the participants, 20.3% answered that they had co- 
morbidities, and most frequent co-morbidities were hyperten
sion (25.2%), diabetes (5.6%) and heart diseases (4.6%), with 
some having multiple comorbidities (Figure 2). Regarding 
quality of life (Table 2), mean CCQ score was 2.0 (0.9) and 
mean MRC 3.7 (SD=0.9). Most participants (88.6%) had an 
MRC score ≥2 and almost 20% a score ≥4. As for the working 
status, most patients were retired (58.8%), 11.1% had no job 
and 30.1% worked.

Pharmacotherapy
The most frequent type of therapy was monotherapy in all 
(A=68.4%, B=76.1%, C=75%, D=90.7%) GOLD groups. 
Free combinations and fixed-dose combinations of inhaled 
corticosteroids and long-acting b2-agonists (ICS/LABA) 
were equally most frequently prescribed in GOLD 
A (10.5%) and GOLD B (4.5%), and almost identically 
in GOLD D (15.3% vs 14.8%) (Figure 3).

Health Care Utilization and Costs
The yearly mean number of GP visits, pulmonologist visits 
and hospitalization days in the pulmonary department due to 
COPD were 2.9 (SD=3.6), 1.2 (SD=1.02) and 10.1 (SD=3.9), 
respectively (Table 3). Mean total annual per-patient costs of 
government reimbursed health-care utilization ($107) and 
patient co-payments ($224) were $331.5 (median: $103.5). 
Mean annual patient income was $1021.7 (SD=905.5). 
Notably, 71.5% of the interviewed patients had to pay their 
medications themselves and 64.4% paid for their diagnostics. 
Copayments comprised around one-fifth of Kyrgyz COPD 
patients’ annual income.

Associations with High Symptom Burden 
and High Costs
Using univariable and multivariable logistic regression 
analyses, we explored associations of clinical variables 
with either high symptom burden (expressed by MRC 
score) (Table 4) or high costs (Table 5).

Table 1 Demographics of the Kyrgyz COPD Study Population (n=306)

Category Mean (SD) Sub-Group Number/Distribution (%)

Age 62.1 (SD=11.2) <50 42 (13.7)
51–60 98 (32.0)

61–70 96 (31.4)

71–80 59 (19.3)
>80 11 (3.6)

Sex Male 188 (61.4)

Female 118 (38.6)

Education Primary/Secondary 15 (4.9)

Above secondary 291 (95.1)

BMI (mean, SD) 26.9 (SD=5.2) Male 26.1 (4.9)

Female 28.1 (5.4)

Working status Working 92 (30.1)

Not-working 34 (11.1)

Retired 180 (58.8)

Monthly income (mean, SD) 7192 (SD=6374) som $85.1 (SD=75.4)

Having insurance (%) 304 (99.3)

Smoking status Non smoker 165 (53.9)
Ex-smoker 98 (32.0)

Current smoker 43 (14.1)

Occupational risk factors Yes 56 (18.3)

No 250 (81.7)

Biomass exposure Yes 218 (71.2)

No 87 (28.5)
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Regarding associations with the MRC score, we assessed 
two groups: “high MRC” (defined as MRC≥4, N=60, ie, the 
highest quintile) and “low MRC” (defined as MRC <4, 
N=246, ie, the lowest four quintiles). In the multivariate 
analyses, only GOLD IV (OR 3.625, 95% CI 1.417–9.271), 
and hypertension (OR 0.385, 95% CI 0.171–0.867) were 

significantly associated with high MRC. Age, BMI, unem
ployment, being retired, GOLD III and being exposed to 
occupational risks or biomass were non-significantly asso
ciated with higher symptom burden.

Regarding associations with costs, we first divided the 
patients into two groups based on total direct medical cost: 

Table 2 Clinical and Functional Characteristics of COPD Patients in Kyrgyzstan

Category Mean (SD) Sub-Group Number/Distribution (%)

FEV1% predicted 46 (12.8) >80% (mild) 1 (0.3)
80–50% (moderate) 85 (27.8)

50–30% (severe) 182 (59.5)
<30% (very severe) 38 (12.4)

Dyspnea (MRC score) 3.7 (0.9) <1 4 (1.3)
≥1, <2 32 (10.5)

≥2, <3 63 (20.6)
≥3, <4 147 (48.0)

≥4 60 (19.6)

MRC groups ≥4 (High) 60 (19.6)
<4 (Low) 246 (80.4)

CCQ total scores 2.0 (0.9) <1 7 (2.3)
≥1, <2 30 (9.8)
≥2, <3 109 (35.6)

≥3 160 (52.3)

Exacerbation rate 293 (95.8)

Severity on the basis of combined assessment of COPD A 19 (6.3)
B 67 (22.2)

C 4 (1.3)

D 212 (70.2)

Figure 1 FEV1% predicted in Kyrgyz COPD patients.
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“high cost” (N=154) and “low cost” (N=152), where the 
delimiter was the median cost of the total population 
($103.5). In the multivariate analyses, suffering from exacer
bations (OR 13.407, 95% CI 1.691–106.306) and hyperten
sion (OR 1.736, 95% CI 1.002–3.007) were significantly 
associated with higher costs. Being retired (OR 1.171, 95% 
CI 0.636–2.154) and female sex (OR 1.357, 95% CI 0.831– 

2.21) were associated with higher medical costs, but these 
associations were not significant.

Discussion
Key results
We have evaluated the demographic and clinical charac
teristics and socio-economic burden of COPD patients in 

Figure 2 Comorbidities (%) in COPD patients in Kyrgyzstan, only co-morbidities that occurred in 10 or more patients shown.

Figure 3 Pharmacotherapy of COPD patients by GOLD classification.
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Table 3 Healthcare Resource Use, Direct, and Indirect Costs per Kyrgyz COPD Patient per Year (n=306)

Number 
of Units 
(Mean, 
SD)

Patients 
with Co- 
Payment 
per Unit 
(N, %)

Patient Co- 
Payment 
per Unit 
(Mean, (SD)

Annual 
Reimbursed 
Cost per 
Patient 
(Mean, SD)

Annual Co- 
Payment 
Costs per 
Patient (Mean, 
SD)

Total 
Annual 
Costs per 
Patient 
(Mean)

Annual 
Patient 
Income 
(Mean, SD)

Cost category

1. Medication 2.43 (2.1) 201 (71.5) $17.9 (18.9) $8.3 (8.8) $43.5 (39.9) $51.8

2. Diagnostics 8.9 (7.2) 197 (64.4) $13.9 (15.8) $10.8 (7.9) $123.7 (113.8) $134.5
3. Hospitalization (days) 10.1 (3.9) 145 (50.0) $2.5 (6.2) $84.1 (21.8) $25.3 (24.2) $109.4

4. GP visits 2.9 (3.6) 60 (19.6) $7 (5.0) $1.7 (2.3) $20.3 (18.0) $22

5. Specialist visits 1.2 (1.0) 41 (15.9) $9.5 (19.9) $2.4 (1.4) $11.4 (20.3) $13.8
Total cost per patient $107.3 $224.2 $331.5 $1021.7 (905.5)

Table 4 Univariate and Multivariate Associations with High MRC

Variable Univariate OR p-value Multivariate OR p-value

High MRC

Age OR 1.019, 95% CI 0.993–1.046 0.146 OR 1.014, 95% CI 0.983–1.045 0.392

Female sex OR 1.078, 95% CI 0.605–1.920 0.799

Education

Primary /Secondary Reference

Above secondary OR 0.281, 95% CI 0.036–2.179 0.224 OR 0.257, 95% CI 0.0432–2.055 0.200

BMI OR 1.043, 95% CI 0.990–1.098 0.111 OR 1.042, 95% CI 0.989–1.098 0.124

Working status

Working Reference

Not working OR 2.266, 95% CI 0.823–6.235 0.113 OR 2.051, 95% CI 0.718–5.855 0.180
Retired OR 2.172, 95% CI 1.058–4.461 0.035 OR 1.721, 95% CI 0.752–3.938 0.198

Smoking status
Non-smoker Reference

Ex-smoker OR 0.780, 95% CI 0.410–1.482 0.447

Current smoker OR 0.849, 95% CI 0.361–1.994 0.707

Occupational risk factors

Yes OR 2.296, 95% CI 0.935–5.640 0.070 OR 1.566, 95% CI 0.600–4.089 0.360
No Reference

Biomass exposure
Yes OR 1.460, 95% CI 0.801–2.663 0.217 OR 1.401, 95% CI 0.757–2.595 0.283

No Reference

FEV1

GOLD I–II Reference

GOLD III OR 1.681, 95% CI 0.810–3.490 0.163 OR 1.573, 95% CI 0.752–3.293 0.229
GOLD IV OR 3.545, 95% CI 1.410–8.912 0.007 OR 3.625, 95% CI 1.417–9.271 0.007

Exacerbation OR 1.357, 95% CI 0.293–6.293 0.696

Hypertension OR 2.534, 95% CI 1.145–5.609 0.022 OR 2.599, 95% CI 1.154–5.855 0.021
Diabetes OR 1.147, 95% CI 0.319–4.124 0.834

Heart disease OR 0.889, 95% CI 0.240–3.293 0.861
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Kyrgyzstan. The findings demonstrated that the majority 
(ie, 71.9%) of the COPD patients had severe or very 
severe COPD. The majority were male, non-smokers and 
ex-smokers outnumbered the current smokers, and over 
two-thirds were exposed to biomass exposure due to heat
ing and/or cooking. Almost all patients suffered from 
exacerbations. Almost all Kyrgyz COPD patients (99%) 
had an MRC score ≥2, and one in five an MRC of ≥4. 
Cardiovascular disease including hypertension was the 
most frequent comorbidity. Annual per-patient costs of 
reimbursed health-care utilization ($107) and co- 
payments ($224, ie, 22% of patients’ annual income) 
were $331. Concerning the economic burden, over 50% 

of the total direct medical costs were spent on medication, 
hospitalization and diagnostics. Notably, 64.4% of the 
patients had to pay for diagnostics and 71.5% had to pay 
for medication. Additionally, we have found that a low 
FEV1 (GOLD IV) and hypertension were significantly 
associated with high MRC scores. Exacerbations and 
hypertension were also significantly associated with high 
costs.

Interpretation
The results showed a high percentage of severe and very 
severe COPD patients, both in terms of quality of life 
(high CCQ and MRC scores) and spirometry (ie, high 

Table 5 Univariate and Multivariate Associations with High Cost

Variable Univariate OR p-value Multivariate OR p-value

High cost

Age OR 1.012, 95% CI 0.992–1.032 0.250

Female sex OR 1.613, 95% CI 1.014–2.566 0.044 OR 1.357, 95% CI 0.831–2.215 0.223

Education

Primary/ Secondary Reference

Above secondary OR 0.662, 95% CI 0.230–1.908 0.445

BMI OR 1.002, 95% CI 0.960–1.046 0.919

Working status

Working Reference

Not working OR 1.058, 95% CI 0.481–2.328 0.888
Retired OR 1.361, 95% CI 0.822–2.252 0.231 OR 1.180, 95% CI 0.677–2.056 0.558

Smoking status
Non-smoker Reference

Ex-smoker OR 0.774, 95% CI 0.469–1.277 0.316

Current smoker OR 0.761, 95% CI 0.388–1.491 0.426

Occupational risk factors

Yes OR 0.578, 95% CI 0.320–1.045 0.069 OR 0.644, 95% CI 0.336–1.237 0.187
No Reference

Biomass exposure
Yes OR 0.977, 95% CI 0.594–1.607 0.928

No Reference

FEV1

GOLD I–II Reference

GOLD III OR 1.095, 95% CI 0.655–1.829 0.730
GOLD IV OR 1.048, 95% CI 0.488–2.248 0.905

Exacerbation OR 13.114, 95% CI 1.683–102.160 0.014 OR 13.407, 95% CI 1.691–106.306 0.014

Hypertension OR 1.786, 95% CI 1.055–3.024 0.031 OR 1.736, 95% CI 1.002–3.007 0.049
Diabetes OR 0.871, 95% CI 0.327–2.319 0.782

Heart disease OR 0.730, 95% CI 0.247–2.155 0.569

MRC OR 1.090, 95% CI 0.857–1.387 0.481
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percentage of GOLD III–IV). The latter is higher than in 
Kyrgyz neighboring country Russia, where the proportions 
of GOLD III and IV were 41% and 12%, respectively.15 In 
a recent study in Uzbekistan, the percentages of COPD 
GOLD III and IV were 13.3% and 4.6%, respectively.16 

The high number of severe COPD in Kyrgyzstan can be 
due to the fact that the number of spirometers is limited 
and there is low awareness and limited training of medical 
workers about COPD. In turn, this may result in under
diagnoses, and many patients only go to the doctor when 
they are already having severe COPD. Other potential 
reasons for the high burden of COPD include the high 
number of risk factors (smoking, biomass exposure) and 
non-adherence to treatment due to frequent co-payments, 
inappropriate therapy and beliefs that inhalation therapy 
can induce an addictiveness. This requires further in-depth 
studies. Of note, men were more likely to have COPD than 
women. Possibly, this may be because smoking rates are 
also higher in men.17,18 In Kyrgyzstan, this is related to the 
local culture, where a woman is not encouraged to 
smoke.19 For both men and women, the use of biomass 
(wood, coal and animal dung) is still high in rural areas.20 

Biomass fuel is affordable, widely available, and aware
ness about chronic respiratory diseases and the risks of 
biomass fuel smoke is low.21 Exacerbations were asso
ciated with high cost. Also, previous studies have reported 
that the more exacerbations, the higher the annual cost per 
COPD patient.22,23 Cardiovascular comorbidities are often 
seen in COPD patients and the observed prevalence seems 
similar to other studies.23,24 The high burden of hyperten
sion is possibly related to the lifestyle of the population, as 
they mainly eat salty, fatty, fried foods, and large portions 
of meat. It can also be associated with the highlands, given 
in Kyrgyzstan there are many settlements in areas with 
altitudes of over 1200 meters above sea level. Shen et al 
found a high prevalence of hypertension and prehyperten
sion in the working population at high altitude in China.36 

The association of hypertension with high cost may be 
related with its high incidence as a comorbid disease 
with COPD. Since the treatment of hypertension requires 
several medications, therefore, the costs are high, espe
cially in combination with the treatment of COPD. Indeed, 
also a Spanish study demonstrated high health-care costs, 
mainly related to pharmacological treatment of arterial 
hypertension.24

In economic terms, the money spent on hospital 
admissions and GP visits was 32.9% and 6.6%, respec
tively, while in Russia, these numbers were 83.9% and 

11.1%.25 The total average cost of COPD in Kyrgyzstan 
($331) is almost a tenth of the mean cost per patient in 
high-income countries such as Italy (€2.647 per 
patient).26 However, in Uzbekistan, on average, 
a patient treated for an illness associated with tobacco 
use paid $137 per year for inpatient and outpatient ser
vices. Government spending on hospitalization and out
patient visits for CLD associated with tobacco smoking 
in Uzbekistan amounted to $1,347,686 and $7848 in 
2005.27 The average cost of treatment per COPD patient 
in the Krasnoyarsk Kray (Russia) was 4222 rubles in 
2014 ($87), which is more in line with our Kyrgyz 
findings.28 Differences in costs could be explained by 
differences in health-care systems, the ratio of the dollar 
to the som and medication prices.

Importantly, co-payment made up over half of the total 
COPD costs. Up to 71.5% of COPD patients from our 
study had to pay a fairly large amount of money due to the 
absent, non-working or outdated devices in public medical 
centers. Therefore, they have to turn to private diagnostic 
centers, which have to be paid for by patients themselves, 
regardless of whether they have insurance. It can be due to 
the lack of many diagnostic tests in primary health-care 
centers (PHC), and patients had to go to private diagnostic 
centers for a certain fee. Lastly, it should be noted that 
beyond direct medical costs and co-payments, also indirect 
costs are important. These include work productivity 
losses of which we previously showed that these played 
an important role in Kyrgyzstan.9

Strengths and Limitations
It is important to note that this is the first study conducted 
in Kyrgyzstan, focusing on the clinical characteristics and 
health-care costs of COPD. It was a national study inte
grated into the international FRESH AIR project. The 
study sample of patients with diagnosed COPD was 
nationally representative with patients recruited from five 
of the largest hospitals located in diverse regions in 
Kyrgyzstan. The sample size was calculated to achieve 
a minimum sample to answer our research question with
out overburdening the patients and pulmonologists. 
A larger sample could have however more power and 
would allow more subgroup analyses. Another limitation 
can be attributed to the fact that the study was carried out 
in already diagnosed patients with COPD, which could 
lead to an underestimation of the real total burden. On 
the other hand, patients were recruited from hospitals only 
(given spirometry was only available there), probably 
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resulting in a more symptomatic population. Thus, the 
national Kyrgyz burden of COPD is likely to be even 
higher. Therefore, it is necessary to study the prevalence 
of the disease in the entire population. In future studies, 
better characterization of COPD, including functional 
tests, hyperinflation, and assessment of blood eosinophils 
should be considered if resources allow.

Recommendations
Kyrgyzstan faces a widescale underdiagnosis of COPD 
which may be attributed to poor awareness about COPD 
and its risk factors among communities and health-care 
workers, and lack of spirometers and skills to interpret 
spirometry in health centers. Given Kyrgyzstan is 
a resource-limited country, investing in better awareness 
and diagnoses, supported by country and context relevant 
guidelines29 can be cost-effective because of the consider
able burden of COPD. This would also require more in- 
depth assessment of current access to pharmacological and 
non-pharmacological treatment.

During the FRESH AIR project, a lot of work has been 
done: we developed community awareness raising pro
grammes on the respiratory health risks of indoor air pollu
tion, engaged local and international stakeholders, 
implemented cleaner cookstoves and smoking cessation pro
grams – ie, Very Brief Advice (VBA) by training family 
physicians throughout the country.30,32 After the implementa
tion of new clean cookstoves, the number of respiratory 
symptoms in adults and children decreased, as well as the 
level of PM2.5. Also, we have implemented digital spirome
try trainings to improve skills of health-care professionals, 
pulmonary rehabilitation (PR) on COPD, asthma and post- 
TB patients, that improve lung health and reduce the fre
quency of exacerbations. The results from the pilot study 
were positive, and PR is now recommended in the manage
ment of COPD and asthma patients, taking into account the 
patient’s condition. Here, we stress the need for appropriate 
and systematic implementation and scale-up of these 
interventions.21,31,35,37 All these implementations are likely 
to positively impact on the economic burden from CRDs.

Most importantly, policymakers should focus on pro
moting early detection of COPD and actively incorporate 
awareness programs to educate people on the risks of smok
ing and biomass exposure, and on affordable solutions (eg, 
clean stoves). In addition, expanded self-monitoring need to 
be introduced, and health-care providers need to educate 
patients on disease control.

Conclusion
Our findings demonstrated the clinical and economic bur
den of COPD on patients and the government in 
Kyrgyzstan. Notably, many COPD patients seem to be 
diagnosed in more advanced stages of the disease. As 
such, increasing the number of spirometry centers, 
improving of screening and the awareness of health-care 
workers on COPD, as well as education of the Kyrgyz 
population on the prevention of the disease, are necessary.
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