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Abstract

Introduction. Chronic obstructive pulmonary disease (COPD) is one of the most common
respiratory diseases. However, it remains significantly unrecognized and undiagnosed in
clinical practice. The aim of this study is to investigate the association between
sociodemographic and clinical characteristics of patients with newly diagnosed chronic
obstructive pulmonary disease in a population aged > 40.

Materials and Methods. A one-year cross-sectional study was conducted in a family
medicine practice in Skopje, including individuals aged 40 to 75 years without respiratory
complaints. Sociodemographic questionnaires and six screening tests for COPD were
evaluated. COPD diagnosis is established by spirometry, defined as a postbronchodilator
FEV1/FVC ratio <0,70.

Results. The total number of participants was 175, of which 18 participants (9%) had
newly diagnosed COPD. These participants were significantly older (p=0.003), male
(p=0.03), with a low level of education (p=0.008), mainly workers (p=0.045), heavy
smokers >30 pack/years (p=0.0007), or were exposed to biomass fuels (p=0.036).
Tuberculosis (p=0.028), arterial hypertension (p=0.045), family history of respiratory
disease (p=0.0135), chronic respiratory disease in childhood (p=0.001) and one lower
respiratory tract infection in the last year (p=0.0447) were identified as significant risk
factors for COPD.

Conclusion. A considerable proportion (9%) of asymptomatic adults aged >40 years had
previously undiagnosed COPD. Older age, male sex, lower level of education, heavy
smoking, biomass exposure, tuberculosis, hypertension, family history of respiratory
disease, and recurrent childhood infections were significantly associated with newly
diagnosed COPD.
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Introduction

Chronic obstructive pulmonary disease (COPD) is increasingly becoming one of the most
common causes of morbidity, mortality, and disability worldwide. COPD is currently the
third leading cause of death globally, and 90% of deaths occur in low- and middle-income
countries (1). The global prevalence of COPD is estimated to be 10.3% and is projected to
increase by 23% by 2050 (2). COPD is also the fifth leading cause of years of life lost due
to disability DALYs (the Disability- Adjusted Life Years) (3). Despite this and the
identification of the disease as a serious public health problem that requires an urgent
solution, COPD often remains unrecognized and undiagnosed. COPD is a chronic,
progressive disease, that progresses gradually over time. It is as a result of long-term,
complex interactions between various endogenous and exogenous risk factors that damage
the lungs and disrupt their normal development and aging process. While tobacco smoking
is the leading risk factor for the disease, other factors also play a role in the development of
COPD. Inhalation of toxic particles and gases from the environment (smoke from burning
solid fuels, inorganic dust, chemical agents and/or vapors, and air pollution), delayed and
impaired lung development in childhood, frequent respiratory infections in adult patients,
family predisposition, presence of comorbidities, and low socioeconomic status
additionally contribute to the development of the disease (1,4,5). The clinical and
biological expression of these exposures differs substantially among individuals and is
influenced by the age at exposure and the cumulative burden of interacting risk factors
over time (6).

Macedonia has a relatively high reported prevalence of COPD (7.16%) (7), accompanied
by a rising prevalence of smoking among people aged 15-64 (from 43% in 2002 to 46% in
2017) (8). A 2022 population-based study by Minov et al. in the Skopje region, reported a
COPD prevalence of 4.6%, increasing with age, and identified active smoking and
occupational exposure as key risk factors (9). Notably, nearly half of participants without a
prior COPD diagnosis demonstrated persistent airflow obstruction. These findings strongly
suggest that a substantial proportion of COPD cases in our setting remain unrecognized
and undiagnosed (9). According to the 2019 World Health Organization (WHO) report,
Primary Health Care Organization, Performance and Quality in North Macedonia, COPD
ranks first in hospitalizations, second in referrals to secondary-level care and third among
the most common reasons for visits to general practitioners (8). Together, these indicators
reflect important gaps in early detection and optimal disease management, with many
patients being diagnozed only at advanced stages. This unmet need for earlier recognition
and intervention provided the rationale for conducting this present study.

The purpose of this paper is to investigate the association between sociodemographic and
clinical characteristics of patients with newly diagnosed COPD in a population aged > 40,
in the primary health care setting.

Materials and Methods



A one-year cross-sectional study was conducted in a family medicine practice in Skopje,
Republic of North Macedonia. Individuals aged 40 to 75, who presented for examination
without respiratory symptoms were included. Individuals with previously diagnosed COPD
or asthma, cognitive disorders, neurodegenerative diseases, inability to perform spirometry,
contraindications to spirometry, acute lower respiratory tract infections, hypersensitivity to
salbutamol and pregnant/breastfeeding individuals, were excluded from the study. The
research was conducted by one family physician. Sociodemographic questionnaires and six
COPD screening tests were administered. For spirometry tests, participants were referred
to a reference outpatient clinic at secondary health care level. COPD was diagnosed based
on post-bronchodilator spirometry demonstrating a forced expiratory volume in one second
to forced vital capacity ratio (FEV,/FVC) <0,70. Spirometry was performed by a specialist
who was not involved in the initial screening. The Ethics Committee for Research
Involving Human Subjects, Faculty of Medicine, University of “Saints Cyril and
Metodius” Skopje, Republic of North Macedonia gave approval for performing the study
and publishing the results obtained (03-1208/5, 14.03.2023). All participants were
informed about the study and provided written informed consent.

The sociodemographic questionnaire consisted of three sections. The first section included
demographic characteristics: age, sex, body mass index (BMI), educational level, current
occupation, socioeconomic status, place of residence, and exposure to passive smoking.
The second section addressed smoking status and smoking intensity. Smoking status was
defined as: current user of tobacco (smoking at least one cigarette per day for a minimum
of six months), former user of tobacco (previously smoked at least one cigarette per day for
at least six months, but does not currently smoke), non-smoker. Smoking intensity was
calculated using the pack-years formula. This section also included questions regarding
occupational or household exposure to harmful particles or chemicals, as well as exposure
to fuels used for heating, cooking, and other household needs. The third section referred to
the participants’ health status. Information on family history of respiratory disease, chronic
respiratory diseases in childhood, and frequency of common cold, bronchitis, or
pneumonia during the previous year was collected. These variables were also incorporated
within the COPD screening questionnaires (CDQ (10), CAPTURE (11), COPD SQ (12),
SBQ(13,14)).

Statistical analysis of the data was performed using SPSS software (version 25.0; IBM
SPSS, USA). The Kolmogorov-Smirnov test and Shapiro-Wilk test were used to assess the
normality of data distribution. Categorical variables were presented as absolute numbers
and percentages. Numerical variables were expressed as mean, standard deviation,
minimum and maximum values, median, and interquartile range. For comparison between
the COPD and non-COPD groups, Fisher’s exact test and the chi-square test were used for
categorical variables. For quantitative variables, depending on data distribution, Welch’s
test or the Mann-Whitney U test was applied.

Results



A total of 200 participants were included in the study, with a mean age of 53.5 + 8.4 years.
The sample consisted of 96 men (46%) and 104 women (52%). The study was completed
by 175 participants, of whom 18 were diagnosed with COPD by spirometry. The frequency
of COPD was 9%. Sex was significantly associated with COPD, with 72.78% of
participants diagnosed with COPD being male, while only 27.78% were female (p=0.03).
Participants with COPD were significantly older (59.2 = 7.9 years) compared to those
without COPD (52.6 + 8.0 years) (p=0.003) (Table 1).
Table 1. Sociodemographic and other characteristics of the study’s participants according

to COPD status

COPD p-value difference

Variables Sample size | yes no test

n=175 (n=18) (n=157)
Sex n (%)
Male 84 (48%) 13 (72.22%) | 71 (45.22%) | X*=4.72 *p=0.03
Female 91 (52%) 5(27.78%) | 86 (54.78%)
Age 532+8.2 59.2+79 52.6 £ 8.0 t=3.35 **p=0.003
(years)(mean+SD)
BMI (kg/m*) | 28.99+53 |2856+5.9 |29.04+52 |t=0.36 p=0.72
mean+SD

Ethnic groups n (%

Macedonian 66 (38.15%) | 5(27.78%) | 61 (39.35%) | Fisher's exact p=0.554
Albanian 105(60.69%) [ 13(72.22%) | 92 (59.35%)
Serbian 2 (1.16%) 0 2 (1.29%)
Education n (%)
No qualification 4 (2.29%) 3(16.67%) | 1(0.64%) Fisher's p<0.0001
Primary school 75 (42.86%) | 4(22.22%) | 71 (45.22%) | exact
**p=0.008 | *p=0.046

High school 45 (25.71%) | 6 (33.33%) | 39 (24.84%) p=0.435
Higher education 3 (1.71%) 0 3 (1.91%)

p=0.55
Bachelor’s degree | 36 (20.57%) | 5(27.78%) | 31 (19.75%)

p=0.42
> higher than a|12(6.86%) |0 12 (7.64%)
Bachelor’s degree p=0.22
Profession n (%)
Administrative 34 (19.43%) | 5(27.78%) |29 (18.47%) | Fisher's p=0.344
workers exact
Health care | 38 (21.71%) [ O 38 (24.2%) | *p=0.045 | *p=0.018
workers
Housewives 42 (24%) 4(22.22%) | 38 (24.2%)

p=0.85




Manual workers 61 (34.86%) | 9 (50%) 52 (33.12%)

p=0.15
Place of residence n (%)
Urban 61 (34.86%) | 5(27.78%) | 56 (35.67%) | X*=0.68 p=0.411
Rural 114(65.14%) | 13(72.22%) | 101(64.33%)
Family history of respiratory disease n (%)
Yes 38 8 (44.44%) |30 (19.11%) | X?=6.1 *p=0.0135
No 137 10(55.56%) | 127(80.89%)
Chronic respiratory diseases in childhood n (%)
Yes 14 527.78%) |9 (5.73%) X?*=10.7 **p=0.001
No 161 13(72.22%) | 148(94.27%)

X?(Chi-square test); Welch's t-test *sig p<0.05, **sig p<0.01

There was a statistically significant association between educational level and COPD status
(Fisher’s exact test, p=0.008). This difference was primarily driven by the markedly higher
proportion of participants without formal education in the COPD group (16.78%)
compared to the non-COPD group (0.64%) (p<0.0001). Primary education was more
frequent among participants without COPD (45.22%) than among those with COPD
(22.22%) (p=0.046). No statistically significant differences were observed across the
remaining educational categories (Table 1). Profession was also significantly associated
with COPD status (Fisher’s exact test, p=0.045). However, this association appeared to be
largely influenced by the absence of COPD among health care workers (0% vs 24.2%,
p=0.018). Although manual workers constituted a higher proportion of the COPD group
(50% vs 33.13%), this difference did not reach statistical significance (p=0.15). Similarly,
no significant differences were observed among administrative workers (p=0.344) or
housewives (p=0.85). No significant association was found between place of residence and
COPD occurrence (p=0.411), although a higher proportion of participants lived in rural
areas. This finding should be interpreted cautiously, as the overall study sample included
approximately twice as many rural as urban residents (Table 1).

There was a statistically significant difference between the participants with and without
COPD regarding family history of respiratory disease (p=0.0135), with 44.44% of
participants with COPD reporting a positive family history compared to 19.11% of those
without COPD. Similarly, chronic respiratory diseases in childhood were significantly
(p=0.001) more common among participants with COPD (27.78%) than among those
without COPD (5.73%) (Table 1).

Table 2. Smoking status, passive exposure to smoking in the household, and intensity of
tobacco use according to COPD status

COPD COPD
Variables Sample size | yes no
n=175 (n=18) (n=157)
Smoking n (%)




Fisher's exact

0 Non-smoker 74 (42.53%) | 5(27.78%) | 69 (44.23%)
1 Former user of tobacco | 20 (11.94%) |3 (16.67%) | 17 (10.9%)
2 Current user of tobacco | 80 (45.98%) [ 10 (55.56%) [ 70 (44.87%)

p=0.376

Passive exposure to smoking in the household n (%)

Daily 86 (49.14%) | 13 (72.22%) | 73 (46.5%)

Weekly 13 (7.43%) 1 (5.56%) 12 (7.64%)

Monthly 7 (4%) 2(11.11%) |5 (3.18%) Fisher's exact
Less than monthly 23 (13.14%) [ 1(5.56%) |22 (14.01%) | p=0.079
Never 44 (25.14%) | 1 (5.56%) 43 (27.39%)

Does not know 2 (1.14%) 0 2 (1.27%)

Intensity of tobacco use (pack/years)

0 75 5(27.78%) | 70 (44.59%)

1-14.9 26 1 (5.56%) 25 (15.92%) | Fisher's exact
15-29.9 26 1 (5.56%) 25 (15.92%) | *p=0.017
>30 48 11 (61.11%) | 37 (23.57%)

The smoking status of the participants (current, former, non-smoker) had no statistically
significant association with COPD diagnosis (Fisher’s exact test, p=0.376) (Table 2).
Although current smokers and former smokers were more prevalent in the COPD group,

these differences did not reach statistical significance. Conversely, non-smokers were more
common among participants without COPD (44.23%) than among those with COPD

(27.78%), but again without statistical significance. Passive smoking exposure had no
statistically significant association with COPD diagnosis (Fisher’s exact test, p=0.079).

However, daily exposure to passive smoking was more frequently reported among
participants with COPD (72.22%) compared to those without COPD (46.5%). In contrast,
smoking intensity demonstrated a statistically significant association with COPD (Fisher’s

exact test, p=0.079). Participants with a smoking history of >30 pack/years were

overrepresented in the COPD group (61.11%) compared to the non-COPD group (23.57%)

(p=0.0007) (Table 2).

Table 3. Exposure to air pollutants according to COPD status

COPD
Variables Sample size | yes no p-value
n=175 (n=18) (n=157)
Cooking fumes n (%)
No, never 126 (72%) 14 (77.78%) 112 (71.34%)
Yes, currently 37 (21.14%) |3 (16.67%) 34 (21.66%) Fisher's exact
Yes, in the past 12 (6.86%) 1 (5.56%) 11 (7.01%) p=0.91
Biomass fuel n (%)
No, never 66 (37.71%) |3 (16.67%) 63 (40.13%)
Yes, currently 77 (44%) 8 (44.44%) 69 (43.95%) Fisher's exact




Yes, in the past

32 (18.29%)

7 (38.89%)

25 (15.92%)

*p=0.036

Vapors from vario

us substances n (%)

No, never

161 (92%)

16 (88.89%)

145 (92.36%)

Yes, currently 5(2.86%) 0 5(3.18%) Fisher's exact
Yes, in the past 9 (5.14%) 2 (11.11%) 7 (4.46%) p=0.3

Gases n (%)

No, never 155 (88.57%) | 14 (77.78%) | 141 (89.81%)

Yes, currently 6 (3.43%) 1 (5.56%) 5(3.18%) Fisher's exact
Yes, in the past 14 (8%) 3 (16.67%) 11 (7.01%) p=0.197
Dust n (%)

No, never 72 (41.14%) |6 (33.33%) 66 (42.04%)

Yes, currently 84 (48%) 9 (50%) 75 (47.77%) Fisher's exact
Yes, in the past 19 (10.86%) |3 (16.67%) 16 (10.19%) | p=0.589

Chimney/exhaust systems n (%)

Yes 138 (86.25%) 121 (84.62%)
17 (100%) Fisher's exact
No 22 (13.75%) |0 22 (15.38%) p=0.132
Years of exposure Mann-Whitney
median (IQR) 30 33.5 30 U test
(20— 40) (28.5-40) (20— 40) 7=0.92
p=0.358

Exposure to biomass fuel was significantly associated with COPD (Fisher’s exact test,
p=0.036), with a higher proportion of participants with COPD reporting past exposure to
biomass fuel compared to those without COPD (38.89% vs 15.92%, p=0.017) (Table 3).
No statistically significant differences were observed between participants with and
without COPD regarding exposure to cooking fumes (p=0.91), vapors from various
substances (p=0.30), gases (p=0.197), dust (p=0.589), or chimney/exhaust systems
(p=0.132). The duration of exposure did not differ significantly between groups
(Mann-Whitney U test, p=0.358). The median duration of exposure was 33.5 years (IQR
28.5 — 40) in the COPD group and 30 years (IQR 20 —40) in the non-COPD group (Table
3).

The overall proportions of participants with at least one comorbidity were similar in both
groups, 77.78% in the COPD group and 76.43% in the non-COPD group, with no
statistically significant difference (Fisher’s exact test, p=1.0) (Table 4). Among individual
comorbidities, arterial hypertension was significantly more prevalent in participants with
COPD (77.78%) compared to those without COPD (51.59%) (p=0.045). Tuberculosis was
also significantly more frequent in the COPD group (11.11% vs 0.64%, p=0.028). No
statistically significant differences were observed between the groups with or without
COPD for the other listed comorbidities (Table 4).

Table 4. Prevalence of comorbidities according to COPD status



Sample size | COPD

Comorbidities n=175 yes no p-value

(n=18) (n=157)
Carcinoma 5(2.86%)

1 (5.56%) 4 (2.55%) p=0.423
Diabetes mellitus 27 (15.43%) | 3 (16.67%) 24 (15.29%) | p=1.0
Arterial Hypertension 95 (54.29%) | 14 (77.78%) 81 (51.59%) [ *p=0.045
Angina pectoris, 4 (2.29%) 0 4 (2.55%) p=1.0
Myocardial infarct
Heart failure 0 0 0 0
Cerebrovascular accident | 0 0 0 0
Nasal allergy 18 (10.29%) | 1 (5.56%) 17 (10.83%) | p=1.0
Skin allergy 9 (5.14%) 0 9 (5.73%) p=0.6
Food allergy 6 (3.43%) 0 6 (3.82%) p=1.0
Insect sting allergy 5 (2.86%) 0 5 (3.18%) p=1.0
Tuberculosis 3 (1.71%) 2 (11.11%) 1 (0.64%) p=0.028
Osteoarthritis 10 (5.71%) | 1(5.56%) 9 (5.73%) p=1.0
Rheumatoid arthritis 0 0 0 0
Osteoporosis 4 (2.29%) 1 (5.56%) 3 (1.91%) p=0.355
Depression 19 (10.86%) | 3 (16.67%) 16 (10.19%) | p=0.4199
Anxiety 18 (10.29%) | 1 (5.56%) 17 (10.83%) | p=0.698
Eczema 5(2.86%) 0 5(3.18%) p=1.0
Other allergies 6 (3.43%) 0 6 (3.82%) p=1.0

Participants with COPD had a significantly higher number of common colds, bronchitis, or
pneumonia in the 12 months preceding the study compared with participants without
COPD (p=0.026) (Table 5).

Table 5. Frequency of respiratory infections in the past 12 months according to COPD
status

Variables Sample size [ COPD
n=175 yes no p-value
(n=18) (n=157)
Common cold, Bronchitis or Pneumonia in the last 12 months n (%)
0 80 3 (16.67 %) 77 (49.04%) Fisher's exact
1 60 10 (55.56%) 50 (31.85%) *p=0.026
2+ 35 5(27.78%) 30 (19.11%)
Discussion

In this cross-sectional study, we investigated the association between sociodemographic
and clinical characteristics, and newly diagnosed COPD in adults aged >40 years in



primary health care. Our findings demonstrate that several sociodemographic and clinical
factors were significantly associated with newly diagnosed COPD.

The study included 175 participants, of whom 52% were female and 48% male. Although
both sexes were similarly represented in the overall sample, male sex was significantly
more associated with COPD (77.22% vs. 27.7%, p=0.03). This finding is consistent with
results from the Burden of Obstructive Lung Disease (BOLD) study, which reported a
higher prevalence of stage II or higher COPD in men (11.8%) than in women (8.5%) (15).
Similarly, the ELISABET study conducted in France showed higher COPD prevalence
among men, despite comparable sex representation in the overall study (1,5,16). We have
also identified age as a significant risk factor (p=0.003), confirming the well-established
relationship between aging and COPD. The PLATINO study, conducted in five Latin
American regions, demonstrated a strong positive association between age and COPD
prevalence (17). Comparable findings were reported in a general adult population from the
Skopje region, where COPD prevalence was four times higher in individuals older than 45,
when compared with younger participants (6.7% vs. 1.6%, p=0.0000) (9).

Another important sociodemographic characteristic is educational level, which, in our
study, was also significantly associated with COPD (p=0.008). A markedly higher
proportion of patients with COPD had no formal education, which is widely recognized as
an indicator of socioeconomic disadvantage. Lower socioeconomic status is associated
with increased exposure to environmental pollutants, occupational hazards and limited
access to preventive healthcare. Occupational exposure to dusts, fumes, and chemical
agents has long been established as an independent contributor to chronic airflow
limitation (18). Workers exposed to occupational hazards were reported to have a twofold
higher COPD prevalence, emphasizing the role of occupational hazards in the Skopje
region (19). Our findings therefore support the broader evidence linking socioeconomic
vulnerability and lower educational levels with increased COPD risk (1,20,21).
Importantly, approximately one-fifth of individuals with COPD worldwide have never
smoked, underscoring the contribution of non-tobacco-related risk factors, including
workplace exposures (22).

Exposure to biomass fuel was another significant factor in our study, particularly among
participants with past exposure, suggesting that prolonged past exposure to these fuels has
delayed health effects. A meta-analysis by Hu et al., including studies from several
countries where biomass fuel is widely used, demonstrated a two- to threefold increased
risk of COPD among individuals exposed to biomass smoke (23). Our findings are
consistent with this global evidence and highlight the continued relevance of indoor air
pollution as a preventable risk factor.

Smoking tobacco remains the most important and extensively studied risk factor for COPD
in the past five decades, as evidence has been provided that COPD is much more common
in smokers and former smokers compared to non-smokers (1). The disease occurs in
15-20% of current smokers, whereas 60-70% of individuals affected by COPD are current


https://www.google.com/search?q=Burden+of+Obstructive+Lung+Disease+%28BOLD%29+study&oq=bold+&gs_lcrp=EgZjaHJvbWUqCAgBEEUYJxg7MgcIABAAGI8CMggIARBFGCcYOzIICAIQRRgnGDsyBggDEEUYOzIMCAQQABhDGIAEGIoFMgwIBRAAGEMYgAQYigUyDAgGEAAYQxiABBiKBTIMCAcQABhDGIAEGIoFMgwICBAAGEMYgAQYigUyDAgJEAAYQxiABBiKBdIBCDM4MTZqMGo3qAIAsAIA&sourceid=chrome&ie=UTF-8&ved=2ahUKEwipu4jxuuuSAxVOS_EDHT6XDcUQgK4QegQIARAB

or former smokers (7). Nevertheless, it is also well documented that only a portion of
smokers develop COPD, and that a substantial fraction of COPD cases can be attributed to
additional environmental, occupational and early life factors (22,24).

Although we did not find a statistically significant association between smoking status and
COPD in our cohort, smoking intensity showed a clear relationship (p=0.017). Participants
with >30 pack/years were significantly more likely to have COPD, indicating that
cumulative exposure may be more informative than smoking status alone. Similarly, in the
Minov et al. study from the same region, smoking intensity of >20 pack/years was
significantly associated with COPD (9). While many studies use >10 pack/years as an
inclusion threshold, recent evidence suggests that even lower smoking intensity increases
the 5-year risk for COPD development in middle-aged adults. Passive smoking is also
recognized as a major global health risk. The Global Burden of Disease Study ranked it
among the top ten leading risk factors for mortality worldwide (3). In terms of the DALYs,
which measure the total burden of a disease, COPD was the fifth leading cause of years of
life lost due to disability (25). Lifelong exposure to passive smoking doubles the risk of
developing COPD, and the duration of exposure to passive smoking negatively affects lung
development at the earlier stages of life, also leading to higher risks for developing COPD
(26). Although we did not observe a statistically significant association (p=0.079), daily
exposure to passive smoking was considerably more common among individuals with
COPD (72.22% vs 46.5%), while participants who were never exposed to passive smoking
in the household were more common in the group without COPD (27.3% vs. 5.5%). It is
important to note that our assessment focused primarily on passive smoke exposure within
the household. However, given the high prevalence of smoking in our country, passive
exposure outside of the home environment is likely widespread. Such exposure may have
reduced the variability between groups and potentially attenuated the observed association
between passive smoking and COPD.

Genetic susceptibility and early-life influences also appear to play an important role. A
positive family history of respiratory disease was significantly more common among
smoking siblings with COPD, suggesting inherited or shared environmental vulnerability
(27). In our study, family history of respiratory diseases and chronic respiratory diseases in
childhood were significantly associated with COPD in adulthood. Impaired lung
development due to asthma, allergies, infections, or other risk factors, during intrauterine
development or childhood, can result in reduced peak lung function and increased COPD
risk later in life (28-30).

COPD is often accompanied by other chronic diseases and conditions, sharing common
risk factors and pathophysiological mechanisms. In our study, arterial hypertension was the
most prevalent comorbidity and was significantly associated with COPD (p=0.045).
Cross-sectional analysis of data from the U.S. National Health and Nutrition Examination
Survey (1999-2018) also demonstrated a significant association between COPD and



hypertension (OR=1.18, 95% CI 1.05-1.31), with a strong correlation observed in adults
younger than 60 with high smoking intensity (31). Undiagnosed COPD is common among
hypertensive individuals aged >40 in Brazil, further underscoring the need for targeted
screening (32). Tuberculosis was also significantly more frequent among the participants in
our study with COPD (p=0.028). Feng et al. confirmed a bidirectional association between
tuberculosis and COPD, with increased risk of COPD among individuals with a history of
tuberculosis (pooled OR=2.46, 95% CI: 1.95-3.10), and increased tuberculosis risk among
individuals with COPD (pooled OR=2.21, 95% CI: 1.57-3.11) (33). These findings
support integrated screening strategies, particularly in endemic regions. According to data
from the Center for Public Health in Skopje (2023), the Skopje region remains among the
four regions with the highest tuberculosis incidence (34), highlighting the local public
health relevance of this association. Finally, frequent lower respiratory infections are an
important clinical indicator associated with COPD development. This is consistent with the
GOLD 2025 recommendations and the national guideline for COPD prevention, diagnosis,
and management in primary care in North Macedonia, both of which emphasize early
identification of high-risk individuals (1,5).

Limitations of the Study

Although this study provides important insight into the association between
sociodemographic and clinical characteristics and newly diagnosed COPD, several
limitations should be considered. The sample size was relatively small and restricted to a
single geographic region, with data collected over a one-year period and limited to one
family medicine practice. Therefore, the findings cannot be generalized to all adults aged
>4(0 years in the Republic of North Macedonia.

Nevertheless, this study represents one of the first efforts to support the development of a
structured COPD screening approach in primary care aimed at identifying individuals at
increased risk who should be referred for spirometry. The research was conducted in
accordance with current recommendations, using standardized spirometry based on Global
Initiative for Chronic Obstructive Lung Disease (GOLD) lung function criteria for defining
and staging COPD. Importantly, spirometry confirmation of COPD was performed by a
specialist who was not involved in the initial screening process and was unaware of
participants’ questionnaire responses, thereby reducing the risk of potential diagnostic bias.
Although regionally conducted, the sample included participants from both urban and rural
settings.

The results may contribute to strengthening preventive activities, promoting timely
diagnosis and treatment, improving patients’ quality of life, and reducing the overall
burden of disease. We believe these findings may serve as a foundation for developing a
national COPD screening strategy.

Conclusion

Nearly one in ten asymptomatic adults aged >40 had previously undiagnosed COPD,
underscoring the substantial burden of unrecognized disease in primary care. Older age,
sex, lower educational level, heavy smoking, biomass fuels exposure, tuberculosis,



hypertension, family history of respiratory disease, and recurrent childhood infections were
independently associated with newly diagnosed COPD. These findings highlight the need
for systematic risk assessment and targeted spirometry screening of high-risk individuals in
primary care. Early identification of COPD in apparently asymptomatic adults may enable
timely intervention, reduce disease progression, and ultimately decrease the long-term
clinical and socioeconomic burden of COPD.
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