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Abstract

 Objective—Risk factors beyond tobacco smoking associated with chronic bronchitis are not 

well understood. We sought to describe the prevalence and risk factors of chronic bronchitis across 

four distinct settings in Peru with overall low prevalence of tobacco smoking yet varying degrees 

of urbanization, daily exposure to biomass fuel smoke and living at high altitude.

 Methods—We analyzed data of 2,947 participants from rural and urban Puno, Lima and 

Tumbes including spirometry, blood samples, anthropometry and administered questionnaires 

about respiratory symptoms. We used multivariable Poisson regression to assess biologic, 

socioeconomic and environmental risk factors associated with chronic bronchitis.
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 Results—Overall prevalence of chronic bronchitis was 5.9% (95%CI 5.1%–6.9%) with 

variation by setting: prevalence was lower in semi-urban Tumbes (1.3%) vs. highly urbanized 

Lima (8.9%), urban Puno (7.0%) and rural Puno (7.8%; p<0.001). Chronic bronchitis was more 

common among participants with vs. without COPD based on FEV1/FVC< LLN (12.1% vs 5.6%, 

p<0.01) and it was associated with increased reporting of dyspnea on exertion (p<0.001), 

hospitalization (p=0.003) and workdays missed due to respiratory symptoms (p<0.001). Older age 

(Prevalence ratio [PR]=1.23 for each 10-years of age, 95%CI 1.09–1.40) past history of asthma 

(PR=2.87, 95%CI 1.80–4.56), urbanization (PR=3.34, 95%CI 2.18–5.11) and daily exposure to 

biomass fuel smoke (PR=2.00, 95%CI 1.30–3.07) were all associated with chronic bronchitis.

 Conclusions—We found important variations in the prevalence of chronic bronchitis across 

settings. Prevalence increased with both urbanization and with daily exposure to biomass fuel 

smoke. Having chronic bronchitis was also associated with worse patient-centered outcomes 

including dyspnea, hospitalization and missed workdays.
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 INTRODUCTION

Chronic respiratory illness is a leading cause of disease burden in low- and middle-income 

countries (LMICs), with chronic obstructive pulmonary disease (COPD) as an important 

cause of death worldwide.1,2 Chronic bronchitis, defined as chronic phlegm production or 

productive cough for three consecutive months per year for at least two consecutive years,3 

is considered to be a clinical disease phenotype of COPD and a possible predictor of worse 

morbidity and mortality.4,5 However, the clinical and pathologic understanding of COPD is 

evolving.6,7 There is evidence that different disease phenotypes (chronic bronchitis, 

emphysema and asthma) are associated with unique risk factors and necessitate targeted 

interventions and therapies.5,7,8 The chronic bronchitis phenotype is also described in 

populations without spirometric evidence of COPD and is thought to represent a population 

at risk for COPD.9 The presence of chronic bronchitis among patients with and without 

COPD has been associated with accelerated decline in lung function, increased COPD 

exacerbations, hospitalizations, comorbidities and mortality when compared those without 

chronic bronchitis.2,10

Although tobacco smoking is widely recognized as the most important risk factor for 

chronic bronchitis,10 it is unclear if the declining prevalence of tobacco smoking worldwide 

has had any effect on the prevalence of chronic bronchitis.5,11,12 Reports from population-

based studies performed in the United States and Europe describe chronic bronchitis 

prevalence ranging from 3% to 22% in the general population of adults and from 14% to 

74% among those with COPD.5,13,14 There is more limited data regarding the prevalence of 

chronic bronchitis in LMICs. The PLATINO study in Latin America15 and the work of Lu et 
al in China identified rates of chronic bronchitis similar to that found in the United States 

and Europe. Thus far, studies in LMICs have also demonstrated that tobacco smoking 

remains a major risk factor of chronic bronchitis; however, risk factors beyond tobacco 
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smoking that may be associated with chronic bronchitis are not well characterized. If 

smoking rates are declining, but chronic bronchitis remains a public health burden, then risk 

factors beyond tobacco smoking must be further investigated.16 We conducted a large cohort 

study to describe the prevalence of chronic bronchitis and associated risk factors among 

individuals with and without COPD in four distinct settings with a low prevalence of 

tobacco smoking and varying degrees of urbanization and exposure to indoor air pollution.

 METHODS

 Design and setting

The CRONICAS study is a longitudinal, population-based study aimed to determine the 

prevalence and risk factors for chronic pulmonary and cardiovascular disease across four 

disparate regions in Peru. The study protocol was described elsewhere.17 The four settings 

under study varied based on degrees of urbanization, living at high altitude, prevalence of 

daily biomass fuel use and ambient air pollution levels (Table 1). Pampas de San Juan is a 

dense, urbanized community 25 kilometers south of central Lima and consists primarily of 

Andean immigrants. Tumbes is a semi-urban sea-level community in northern Peru within 

an agrarian setting and little to no vehicular traffic.17 Puno is a southwestern city in the 

Andes, located on the shores of Lake Titicaca at 3,825 meters above sea-level. Within Puno 

there are two separate sites: an urban setting located at the city center and a rural setting 

made up of inhabitants from surrounding communities.

 Study Participants

We identified a sex- and age-stratified random sample of adults aged ≥35 years. We aimed to 

enroll 1000 subjects per site. In Puno, we stratified recruitment to include 500 participants 

each from the urban and rural settings.17,18 Exclusion criteria were pregnancy, physical 

disability and active pulmonary tuberculosis. Fieldworkers obtained verbal consent from 

study participants prior to enrollment. The study was approved by the Institutional Review 

Boards at Universidad Peruana Cayetano Heredia and A.B. PRISMA in Lima, Peru, and the 

Johns Hopkins Bloomberg School of Public Health in Baltimore, USA.

 Questionnaire and clinical data

Data was collected using a modified version of WHO STEPS approach questionnaire for 

surveillance of non-communicable disease.14,19 Data collected included several factors 

potentially associated with chronic lung disease, such as age, sex, years of education, 

occupation, demographic information, other socioeconomic variables, smoking habits, 

biomass fuel use and self-reported medical conditions.17,20 Patients were asked specifically 

about presence of cough and sputum production. Trained technicians measured weight, 

height and blood pressure as previously described.17 Fasting blood samples were obtained 

and analyzed in a single facility using a standardized approach. Plasma glucose was 

measured using an enzymatic colorimetric method (GOD-PAP, Modular P-E/Roche-Cobas, 

Germany).
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 Spirometry

Methods for spirometry were described in detail elsewhere.21 Briefly, spirometry was 

conducted using the Easy-On-PC spirometer (ndd, Zurich, Switzerland) before and after 200 

mcg of inhaled salbutamol via a spacer. Trained technicians measured pre- and post-

bronchodilator spirometry in participants following joint American Thoracic Society and 

European Respiratory Society (ATS/ERS) guidelines.22 We adapted a standardized grading 

system for quality control, review, and interpretation.23 Participants with low quality 

spirometry were asked to repeat the test on another day for a total of three attempts. Overall, 

96% of tests achieved an acceptable result and 95% met ATS/ERS criteria.

 Household assessment of particulate matter

Indoor air pollution assessment was described in detail elsewhere.24 Briefly, we measured 

indoor particulate matter (PM) concentrations for a 24-hour period in one-minute intervals in 

a subset of 100 homes at each site using pDR-1000 (Thermo Fisher Scientific, Waltham, 

MA) in passive mode and adjusted for relative humidity. Empirical evidence suggests that 

the pDR-1000 detects particles in the size range of 0.3 to 2 μm more efficiently than those of 

2 to 10 μm.26 Quintana et al reported a high degree of correlation between the PM 

determined by the pDR-1000 and PM2.5 (i.e., 2.5μm in size) measurements.25 Thus, PM 

concentrations measured with the pDR-1000 is an accurate approximation for PM2.5 

concentrations. Particle monitors were placed 1.5–2.0 meters off the ground and 0.5–1.0 

meters away from the stoves. For each study site, we calculated median values of the 24-

hour average PM indoor concentrations using the one-minute intervals for each household; 

and, median values of the peak PM concentrations from the averages of 10-minute intervals 

for each household. We did not measure outdoor air pollution concentrations.

 Definitions

We defined chronic bronchitis as having self-reported phlegm production for at least three 

months each year in two successive years.9 We repeated our analyses using a second 

definition that included both cough and phlegm production for at least three months each 

year in two successive years 26,27 given existing literature uses these different definitions 

such that our results could be compared concordantly (See Online Supplement). We defined 

COPD as a post-bronchodilator FEV1/FVC less than the lower limit of normal (LLN) for a 

given age, sex, and height using the GLI mixed ethnic population reference equation.28 

Since there are no established reference equations for lung function in Peruvians, we utilized 

both the NHANES III Mexican-Americans29 and the Global Lung Function Initiative (GLI) 

mixed ethnic population reference equations28 to determine percent-predicted forced 

expiratory volumes. To compare our results to previous studies that also used a fixed 

threshold, we included our findings defining COPD as post-bronchodilator FEV1/FVC < 

70% (Online Supplement).30,31 We defined reversibility as an improvement of greater than 

12% and 200 mL in forced expiratory volumes.

We created a wealth index according to assets, household facilities, household income and 

occupation.20 We defined daily smoking as having at least 1 cigarette a day and pack-years 

as the reported number of packs (i.e., 20 cigarettes) per day multiplied by the number of 

years smoked; hypertension as having systolic blood pressure ≥140 mmHg or diastolic blood 
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pressure ≥90 mmHg, self-report of a physician diagnosis or current use of anti-hypertensive 

medications; diabetes as a fasting glucose ≥126 mg/dL, self-report of physician diagnosis 

and current use of anti-hyperglycemic medications; and, metabolic syndrome based on 

region-specific cut-offs.15,32 Air pollution exposure was classified as daily biomass fuel use, 

urban dwelling, or neither.

 Biostatistical methods

We calculated prevalence of chronic bronchitis and corresponding 95% confidence intervals 

for the entire cohort, and stratified by setting and COPD status. We used multivariable 

Poisson regression to model the prevalence of chronic bronchitis as a function of age, sex, 

hypertension, body mass index (BMI), history of asthma and post-treatment tuberculosis, 

pack-years of smoking, daily biomass fuel use, wealth index, living in an urban setting, and 

living at high altitude. Of 2,947 participants with complete spirometry data, 29 (<1%) 

participants were missing information on chronic bronchitis. We performed analyses in 

STATA 12 (StataCorp, College Station, Texas, USA) and R (www.r-project.org).

 RESULTS

 Participant characteristics

We enrolled 4,325 participants of which 3,601 completed a questionnaire. A total of 2,947 

were considered to have complete data and included in further analyses. There were no 

significant differences in age (p=0.62), sex (p =0.41), daily smoking (p=0.53), biomass fuel 

use (p=0.73), and reported history of pulmonary tuberculosis (p=0.30) or asthma (p=0.28) 

between participants with and without complete data on cough, phlegm production, and 

spirometry.

A total of 175 participants had symptoms consistent with chronic bronchitis. Daily smoking 

was low at only 3.3% of all participants (Table 2). Participants with chronic bronchitis were 

slightly older, had a higher prevalence of hypertension, past history of asthma and post-

treatment tuberculosis, and were more likely to report dyspnea on exertion, hospitalizations 

and missed workdays due to respiratory symptoms than those without chronic bronchitis. 

There were no differences in prevalence of chronic bronchitis by sex. The prevalence of 

diabetes and metabolic syndrome was low among those with chronic bronchitis compared to 

those without, however the prevalence of obesity was similar in both groups. We also 

analyzed characteristics of chronic bronchitis among participants with and participants 

without COPD and found similar trends (Table 3). Both among participants with and without 

COPD, those with chronic bronchitis were older, had a higher prevalence of asthma, and 

were more likely to report dyspnea on exertion and missed workdays due to respiratory 

symptoms versus those without chronic bronchitis. Participants without COPD who met 

criteria for chronic bronchitis were more likely to live at high altitude, live in a rural setting 

and were more likely to report increased hospitalization in the last year due to respiratory 

symptoms versus those who did not have chronic bronchitis. We also evaluated each site 

based on environmental exposures including indoor air pollution, biomass fuel use and 

smoking prevalence (Table 4).
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Daily PM measurements from rural Puno and Tumbes included homes that used biomass 

fuel stoves for cooking vs. Lima and urban Puno where the majority of homes used gas 

stoves or electricity for cooking (Table 4). Rural Puno had the highest daily variation in 

indoor PM concentrations as evidenced by high median peak concentrations and 24-hour 

average concentrations (Table 4) compared to low average mode concentrations (1.9 μg/m3), 

which likely reflected background PM levels during non-cooking periods. Although indoor 

PM concentrations in Tumbes varied to a lesser degree, differences in median peak 

concentrations and 24-hour average concentrations likely reflects the contribution of 

biomass fuel smoke to indoor air pollution. In contrast, there were more constant indoor 

daily PM concentrations in both Lima and urban Puno suggested by a smaller difference 

between median peak concentrations and median 24-hour average concentrations at these 

sites.

 Prevalence of chronic bronchitis

Overall prevalence of chronic bronchitis was 5.9% (95% CI 5.1%–6.9%) (Table 2). Chronic 

bronchitis was more prevalent in Lima, rural Puno and urban Puno as compared to Tumbes 

(Table 4, Figure 1). Among participants with COPD (post-bronchodilator FEV1/FVC<LLN), 

12.1% met criteria for chronic bronchitis when defined as phlegm production for at least 

three months each year in two successive years (Table 3).

 Lung function in chronic bronchitis

We compared post-bronchodilator lung function between participants with and without 

chronic bronchitis stratified by COPD status using both GLI and NHANES III equations 

(Table 5). Among participants with COPD, the presence of chronic bronchitis was associated 

with a lower post-bronchodilator FEV1/FVC (p<0.01 after adjusting for site differences) but 

was not associated with lower absolute or percent predicted forced expiratory volumes (all 

p>0.33 after adjusting for site differences). Among participants without COPD, chronic 

bronchitis was also associated with lower unadjusted post-bronchodilator FEV1/FVC and 

higher unadjusted percent predicted forced expiratory volumes (Table 5); however, these 

differences were no longer significant after adjusting for site differences (all p>0.10).

 Factors associated with chronic bronchitis

We performed single variable analysis and identified potential demographic, environmental, 

behavioral and clinical factors (Table 6). We considered the major components that made 

each site unique (Tables 1 and 4) and included those components as risk factors for chronic 

bronchitis in our analyses. In multivariable analysis, risk factors that remained important 

were older age, daily biomass fuel use, living in an urban setting, history of asthma and 

living at high altitude (Table 6).

 DISCUSSION

In this multi-center, population-based study in Peru, we found marked variation in 

prevalence of chronic bronchitis by setting, and this variation differed from that we observed 

by setting in COPD prevalence. Moreover, low prevalence of daily smoking in our 

population further enabled us to investigate other risk factors that were associated with 
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chronic bronchitis. Specifically, our results suggest that chronic bronchitis appears to be as 

much of a problem in urban centers as it is in rural settings with chronic exposure to biomass 

fuel smoke. This suggests that factors related to urbanization such as traffic-related pollution 

are associated with increased prevalence of chronic bronchitis. The health and societal 

impact on participants with chronic bronchitis was evident, with a higher likelihood to report 

dyspnea on exertion, increased number of annual hospitalizations, and increased number of 

workdays missed due to respiratory symptoms. All of these findings held true independent 

of COPD status and in the absence of smoking. Our data supports the view that even in 

populations with low prevalence of cigarette smoking, chronic bronchitis is an important 

cause of respiratory illness, and identifies biomass fuel smoke and urbanization and 

associated pollution as potentially modifiable risk factors in addressing disease burden.

The prevalence of chronic bronchitis in our study was similar to that found in some 

studies 9,27 but lower than in others.15,26 The PREPOCOL study in Colombia reported a 

prevalence of chronic bronchitis (defined as phlegm production and cough) across urban 

communities at varying altitudes of 2.7%,30 similar to the 3.4% in our study when using the 

same definition (supplement). The PLATINO study in five Latin American countries 9 found 

that among people with COPD (defined as a post-bronchodilator FEV1/FVC < 70%), 13% 

met criteria for chronic bronchitis, which was similar to the 12% we identified in our study 

when using the same definition. This differs from prevalence studies from Brazil and China. 

A study performed in an urban setting in Brazil 26 found a higher overall prevalence of 

chronic bronchitis (12.7%) among people with and without COPD. A study in rural and 

urban areas of China found chronic bronchitis to be as high as 30% in participants with 

COPD.15 A possible reason for these differences is the low prevalence of daily smoking in 

our population (3.3%) compared to higher prevalence of heavy smoking in Brazil (16.2%) 26 

and China (48.4%).15 However, even in the PLATINO and PREPOCOL studies, in which 

the prevalence of chronic bronchitis was similar to what we observed, smoking rates were 

higher than that found in our study in Peru vis-à-vis a higher prevalence of daily biomass 

fuel use in our rural settings and components of urbanization including vehicular traffic in 

our urban settings.33

The prevalence pattern of chronic bronchitis was different from that of COPD. Specifically, 

COPD was more prevalent in rural settings where there was daily exposure to biomass fuel 

smoke than in either urban or semi-urban settings, whereas chronic bronchitis was equally 

prevalent in urban and rural settings and almost non-existent in a semi-urban setting. This 

discrepancy suggests that chronic bronchitis may develop through disease processes 

independent from other forms of COPD, and points to factors in urban and rural settings that 

contribute to this difference in prevalence. Multiple studies have demonstrated a strong 

association between the use of biomass fuels for cooking and chronic bronchitis.34 Exposure 

to biomass smoke is the most likely component in rural communities contributing to 

increased chronic bronchitis observed. This is seen in the elevated rates of chronic bronchitis 

in rural Puno as compared to Tumbes. In Tumbes, a semi-urban setting, daily biomass fuel 

utilization was lower than that of rural Puno (23% vs. 97%) and cooking in Tumbes is often 

performed outdoors leading to decreased exposures to high levels of household air 

pollution.35 This was confirmed by peak PM concentrations in Tumbes about one-hundredth 

of that observed in rural Puno.
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The association between dense urbanization and chronic bronchitis is reflected in the higher 

prevalence of chronic bronchitis in Lima and in urban Puno as compared to semi-urban 

Tumbes. This trend was not seen in COPD. It is likely that, among our cohort, outdoor air 

pollution from vehicular traffic in urban areas plays an equally important role in the 

development of chronic bronchitis. Although Tumbes had a higher median indoor particulate 

matter concentrations than did urban Puno, the majority of indoor measurements from urban 

Puno were obtained in homes that use gas stoves vs. biomass fuel stoves in Tumbes. Thus, 

most of the indoor pollution is urban Puno likely reflected outdoor pollution from vehicular 

traffic. The link between outdoor air pollution and chronic respiratory disease is well 

substantiated in the literature.36,37 We also confirmed relationships between asthma and 

chronic bronchitis which have been previously reported by others.38 This relationship may 

reflect an association between asthma and increased susceptibility to similar environmental 

risk factors like outdoor air pollution or may be merely a reflection of progression of 

disease.

Obesity, diabetes and cardiovascular diseases have all be linked to both urbanization 39 and 

chronic bronchitis.40 Despite the varying degrees of urbanization in our study, a significant 

relationship between chronic bronchitis and cardiometabolic diseases was not observed. This 

may be due to the strength of the influence of other risk factors and warrants further 

attention to the topic. Pulmonary tuberculosis is also a known to cause lung damage through 

direct parenchymal injury and bronchial stenosis.41 In our study, there was a trend for a 

higher prevalence of chronic bronchitis among those with a diagnosis of post-treatment 

pulmonary tuberculosis. Our results do not lead to definitive evidence regarding the 

relationship between living at high altitude and propensity for chronic bronchitis. With 

current conflicting literature regarding the role of high altitude in lung disease,19,27 further 

investigation is warranted.

The variation in the study sites and low prevalence of tobacco smoking were strengths of the 

study allowing us to assess risk factors associated with the presence of lung disease in Peru. 

We chose to define COPD based on the LLN 42 utilizing GLI mixed ethnic population and 

percent-predicted FEV1 and FVC 19,20 utilizing both GLI mixed ethnic population and 

NHANES III Mexican-Americans populations as reference equations. This is limited by the 

fact that these populations may not be applicable to Peru. Given the prevalence of chronic 

bronchitis in our population, the sample size of the cohort does prove to be a limitation and 

further sub-analysis to analyze some of the more infrequently found risk factors including 

diabetes, hypertension and metabolic syndrome. We are also heavily reliant of self-reporting 

for obtaining history of previous illnesses, which may lead underestimation given the poor 

access to care, especially in the rural sites included in the study.

 CONCLUSIONS

In both COPD and non-COPD subjects, those with chronic bronchitis had significantly 

worsened respiratory symptoms, more hospitalizations, and more workdays missed due to 

respiratory illness than those without chronic bronchitis. We did not find daily smoking to be 

related to chronic bronchitis, likely due to the extremely low prevalence of tobacco smoking. 

In populations with dense urbanization as well as those with high exposure to biomass fuel 
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smoke, we found similarly high prevalence of chronic bronchitis. Controversy remains 

regarding urbanization-related factors beyond outdoor air pollution that contributes to 

chronic bronchitis including obesity, diabetes, and metabolic syndrome. Our study confirms 

the significant negative health and societal impact of chronic bronchitis and identifies 

urbanization and indoor air pollution from biomass fuel smoke as unique areas for future 

interventions.

 Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Differences in prevalence of COPD (defined as post-bronchodilator FEV1/FVC < LLN) and 

chronic bronchitis (defined as phlegm production for 3 months in two successive years) 

stratified by site.
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Table 2

Characteristics chronic bronchitis and non-chronic bronchitis in 2947 subjects.

Total Cohort

n (%) or Mean ± SD Non-Chronic bronchitis (n=2,772) Chronic bronchitis (n=175) Total P

COPD (FEV1/FVC < LLN) 124 (4.5) 17 (9.7) 141 (4.8) <0.01

COPD (FEV1/FVC < 70%) 155 (5.6) 21 (12.0) 176 (6.0) <0.001

Male 1,358 (49.0) 93 (53.1) 1,451 (49.2) 0.29

Mean Age (SD), in years 55.2 ± 12.3 59.3 ± 13.0 55.4 ± 12.4 <0.001

 35–44 years 687 (24.8) 30 (17.1) 717 (24.3)

<0.001
 45–54 years 737 (26.6) 34 (19.4) 771 (26.2)

 55–64 years 708 (25.5) 50 (28.6) 758 (25.7)

 ≥65 years 640 (23.1) 61 (34.8) 701 (34.9)

Height (cm) 156.5 ± 8.7 155.4 ± 8.4 156.4 ± 8.7 0.13

Weight (kg) 68 ± 12.8 65.7 ± 11.2 68.0 ± 12.7 0.01

High Altitude 929 (33.5) 74 (42.3) 1,003 (43.1) 0.02

Rural 1,274 (46.0) 105 (60.0) 1,379 (46.9) <0.001

Current Daily Smoker 95 (3.4) 2 (1.1) 97 (3.3) 0.10

Body Mass Index (BMI)

 Low (BMI < 18 kg/m2) 14 (0.5) 2 (1.1) 2 (0.5)

0.33
 Normal (BMI 18–24 kg/m2) 761 (27.5) 51 (29.1) 51 (29.1)

 Overweight (BMI 25–29 kg/m2) 1,228 (44.3) 81 (46.3) 81 (46.3)

 Obese (BMI ≥ 30 kg/m2) 769 (27.7) 41 (23.4) 41 (23.4)

Wealth Index

 Low 842 (30.4) 56 (32.0) 898 (30.5)

0.84 Middle 955 (34.5) 61 (34.9) 1,016 (34.5)

 Upper 975 (35.2) 58 (33.1) 1,033 (35.0)

Exposure

 Cooks Indoors 1,837 (66.7) 122 (69.7) 1,959 (66.8) 0.40

 Farmer 101 (3.7) 12 (6.9) 113 (3.8) 0.03

 Miner 1 (0.0) 0 (0.0) 1 (0.0) 0.80

 Cook 5 (0.2) 1 (0.5) 6 (0.2) 0.27

 Worker 98 (3.5) 7 (4.0) 105 (3.6) 0.75

 Biomass Fuel for 739 (26.7) 51 (29.1) 790 (26.8) 0.47

 Cooking at least Daily

Clinical Data

 hs-CRP log mg/L 0.5 ± 1.1 0.9 ± 1.2 0.5 ± 1.1 0.74

 Diabetes 188 (6.9) 5 (2.9) 193 (6.7) 0.04

 Dyslipidemia (LDL ≥ 160 mg/dL) 447 (16.4) 22 (12.6) 469 (16.2) 0.19

 Metabolic syndrome 1,292 (47.5) 76 (43.7) 1,368 (47.2) 0.33
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Total Cohort

n (%) or Mean ± SD Non-Chronic bronchitis (n=2,772) Chronic bronchitis (n=175) Total P

 Hypertension 544 (19.6) 42 (24.0) 586 (19.9 0.16

 History of hypertension 516 (18.6) 44 (25.1) 560 (19.0) 0.03

 History of Heart disease 105 (3.8) 12 (6.9) 117 (4.0) 0.04

 History of Stroke 12 (0.4) 1 (0.6) 13 (0.4) 0.79

 History of Tuberculosis 74 (2.7) 12 (6.9) 86 (2.9) <0.001

 History of Asthma 91 (3.3) 23 (13.1) 114 (3.9) <0.001

 History of Chronic Bronchitis 85 (3.1) 32 (18.3) 117 (4.0) <0.001

 History of COPD (i.e., previous diagnosis 
by physician)

4 (0.14) 0 (0.0) 4 (0.1) 0.83

 History of Emphysema 1 (0.04) 0 (0.0) 1 (0.0) 0.94

Symptoms

 Dyspnea on exertion 212 (7.7) 53 (30.3) 265 (9.0) <0.001

 Hospitalization in last 12 months due to 
respiratory symptoms

14 (0.5) 4 (2.3) 18 (0.6) <0.01

 Missed work days in the last 12 months 
due to respiratory symptoms

54 (2.0) 19 (10.9) 73 (2.5) <0.001
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