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ABSTRACT
Objective: To describe the sociodemographic and clinical characteristics of individuals 
exposed to smoking or biomass smoke and followed at primary health care (PHC) 
centers across three states in Brazil. Methods: This was a cross-sectional multicenter 
study including patients followed at any of four PHC centers in Brazil. Patients ≥ 35 years 
of age who were smokers or former smokers, or were exposed to biomass smoke were 
included, the exception being those with physical/mental disabilities and those who 
were pregnant. Face-to-face assessments included a questionnaire assessing clinical 
and sociodemographic characteristics, as well as the COPD Assessment Test (CAT) and 
the modified Medical Research Council (mMRC) dyspnea scale. Results: Of a total of 
737 patients, 56.3% were female and 64.2% were White, with a mean age of 57.7 ± 11.8 
years. Most (54.4%) had < 9 years of schooling, 50.2% had low socioeconomic status, 
and 71.5% were overweight/obese. Smokers accounted for 43.4% of the study sample, 
whereas 15.0% had no direct exposure to cigarette smoke. Common symptoms included 
cough, in 37.3%; wheezing, in 33.8%; and phlegm, in 27.4%. Most (75.1%) of the study 
participants had mMRC dyspnea scale scores of 0 or 1. CAT scores were 0-10, in 40.2%; 
11-20, in 44.6%; 21-30, in 14.1%; and 31-40, in 1.1%. Binary logistic regression showed 
that sex and age significantly impacted mMRC dyspnea scale predictions, whereas BMI 
and socioeconomic status influenced CAT predictions. Common comorbidities included 
hypertension, in 51.3%; depression, in 27.4%; and diabetes, in 24.3%. No association 
was found between hypertension and obesity or smoking, or between diabetes and 
obesity or smoking. Conclusions: PHC patients with risk factors such as smoking and 
exposure to biomass smoke have a high comorbidity burden, with over half experiencing 
mild to moderate quality-of-life impacts. This study emphasizes the need for targeted 
preventive measures in PHC settings. 
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INTRODUCTION

Health care in the Brazilian Unified Health Care System 
is organized into three levels: primary care, secondary 
care, and tertiary care.(1) Primary health care (PHC) relies 
on low-density technology and is provided through PHC 
centers and family health care centers. 

PHC is the main entry point to the Brazilian Health Care 
Network. Most PHC centers address chronic conditions, 
with 21 of the 28 most common conditions (82%) being 
chronic. Only 5.7% of all PHC visits focus on prevention 
and health maintenance, highlighting a predominant 
emphasis on acute conditions or exacerbated chronic 
diseases.(2) 

Cardiovascular diseases, arterial conditions, certain 
cancers, and respiratory diseases such as COPD share 

common risk factors, mainly smoking and exposure to 
air pollutants such as biomass smoke and occupational 
dust.(3-4) Many result from long-term smoking, and, if 
organ damage occurs, disease progression may continue 
despite smoking cessation. This is particularly true for 
COPD, in which inflammation remains progressive once 
initiated.(5) 

Assessing the profile of PHC patients is crucial for early 
interventions to prevent or slow disease progression, 
alleviate symptoms, and improve quality of life.(6) 
Identifying patients with risk factors such as smoking 
and biomass exposure enables early diagnosis, benefiting 
the health care system and patients. The objective of the 
present study was to describe the sociodemographic and 
clinical characteristics of individuals exposed to smoking 
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or biomass smoke and followed at PHC centers across 
three states in Brazil. 

METHODS

The present study was approved by the Research 
Ethics Committee of the Universidade Federal de 
São Paulo (CAAE 81033317.8.1001.5505; Ruling no. 
3,618,999) and was registered at ClinicalTrials.gov 
under NCT03018808. 

The study was conducted at four PHC centers without 
specialists in respiratory medicine. Patients ≥ 35 years 
of age attending PHC centers for spontaneous or 
scheduled routine visits in the cities of Porto Alegre, 
Londrina, Araraquara, and Botucatu, Brazil, were 
invited to participate in the study. 

Inclusion criteria
The inclusion criteria were as follows: being ≥ 

35 years of age; being a current or former smoker 
(having smoked ≥ 100 cigarettes in their lifetime); 
and having been exposed to biomass smoke (having 
been exposed to biomass smoke for ≥ 100 h in their 
lifetime). 

Exclusion criteria
The exclusion criteria were as follows: having 

mental or physical impairments; having a heart 
rate ≥ 120 bpm; currently receiving treatment for 
tuberculosis; concurrently participating in a clinical 
trial; being pregnant; and having any contraindication 
to spirometry. 

Assessment
Eligible patients who gave written informed consent 

completed a standardized questionnaire adapted 
from the Proyecto Latinoamericano de Investigación 
en Obstrucción Pulmonar (PLATINO, Latin American 
Project for the Investigation of Obstructive Lung 
Disease) study,(7) the COPD Assessment Test (CAT),(8) 
and the modified Medical Research Council (mMRC) 
dyspnea scale.(9) Briefly, the data collection included 
the following: sociodemographic characteristics; 
respiratory symptoms in the past 12 months; a history 
of atopy; self-reported disease diagnosis; smoking 
status; environmental exposures; socioeconomic 
status, in accordance with the Brazilian Institute of 
Geography and Statistics criteria(10); and BMI, calculated 
by collecting data on patient weight and height. A 
patient was considered to have a prior diagnosis of 
COPD if they reported having been diagnosed with 
chronic bronchitis, emphysema and/or COPD by a 
physician and if they were ≥ 35 years of age at the 
time of diagnosis. 

Statistical analysis
Descriptive and inferential analyses were conducted 

with the IBM SPSS Statistics software package, version 
22 (IBM Corp., Armonk, NY, USA). The Shapiro-Wilk 
test evaluated the distribution of the data. Numerical 
variables were described as means and standard 

deviations, and categorical variables were expressed 
as absolute numbers and proportions. All statistical 
inference tests were performed with bootstrap sampling 
(1,000 replicates), allowing the use of parametric 
tests. This is a robust and reliable method to provide 
valid confidence intervals when normal distribution 
of residuals is not observed and/or the sample is 
small.(11) The level of significance was set at p < 0.05 
(two-tailed) for all tests. 

Numerical variables were compared by means of 
one-way ANOVA (for three or more groups) and the 
unpaired t-test (for two groups), and categorical 
variables were analyzed by means of Pearson’s chi-
square test or Fisher’s exact test, as appropriate. To 
minimize the risk of type II errors, effect sizes were 
calculated using Hedges’ g for comparisons made with 
ANOVA and the unpaired t-test. The effect size was 
interpreted as weak (< 0.39), moderate (0.40-0.69), 
strong (0.70-0.99), or perfect (= 1). For comparisons 
made with Pearson’s chi-square test, the effect size 
was calculated by Cramér’s V, being interpreted as 
weak (> 0.05), moderate (> 0.10), strong (> 0.15), 
or very strong (> 0.25).(12) 

A binary logistic regression analysis (enter method) 
was performed to investigate the extent to which 
the occurrence of dyspnea, as assessed by the 
mMRC dyspnea scale, and the impact of respiratory 
symptoms on daily life, as assessed by the CAT, could 
be predicted by sociodemographic characteristics 
(including sex, age, BMI, the Charlson Comorbidity 
Index, socioeconomic status [class A, B, C, or D/E], 
and smoking history). 

RESULTS

A total of 737 patients were included in the present 
study. Of those, 56.3% were female, and approximately 
two thirds were White. The mean age of the study 
participants was 57.7 ± 11.8 years. Most had < 9 
years of schooling; belonged to socioeconomic class 
C1, C2, or D/E; and were predominantly overweight 
or obese (Table 1). 

According to the mMRC dyspnea scale, 33.4% of 
the study participants had dyspnea on exertion only 
(a score of 0); whereas 41.7%, 13.7%, 8.3%, and 
3.0%, respectively, had a score of 1, 2, 3, and 4. 
With regard to the impact of respiratory symptoms on 
patient health status, as assessed by the CAT, 40.2% 
experienced no impact (a score of 0-10), whereas 
44.6%, 14.1%, and 1.1%, respectively, experienced 
moderate (a score of 11-20), severe (a score of 
21-30), and very severe (a score of 31-40) impacts. 

The binary logistic regression model for predicting 
the occurrence of dyspnea was statistically significant 
(χ²(8) = 28.570; p < 0.001; Nagelkerke’s R² = 
0.067), correctly predicting 73.2% of cases (98.9% 
of cases correctly classified for those with an mMRC 
dyspnea scale score of 0 or 1 and 1.9% for those with 
an mMRC dyspnea scale score ≥ 2). Of all predictors 
analyzed, only sex and age had a significant impact 
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on mMRC dyspnea scale predictions. Men were 1.94 
times more likely to have an mMRC dyspnea scale 
score ≥ 2 than were women, and for each additional 
year of age, the likelihood of an mMRC dyspnea scale 
score ≥ 2 increased by 1.03 (Table 2). 

Regarding the CAT, the model was also statistically 
significant (χ²(8) = 46.619; p < 0.001; Nagelkerke’s 
R² = 0.102), with the predictors correctly classifying 
68.9% of cases (23.9% of cases correctly classified for 
those with a CAT score of < 10 and 93.4% for those 
with a CAT score ≥ 10). Only BMI and socioeconomic 
status had a significant influence on predicting the 
impact of respiratory symptoms on health status. 
For each one-unit increase in the BMI, the likelihood 
of impact on health status increased by 1.05 times. 
Regarding socioeconomic status, patients belonging 

to socioeconomic class A were 0.20 times less likely 
to experience an impact on health status than were 
those belonging to socioeconomic class D/E; patients 
belonging to socioeconomic class B were 0.18 times 
less likely to experience an impact on health status 
than were those belonging to socioeconomic class 
D/E; and patients belonging to socioeconomic class 
C were 0.61 times less likely to experience an 
impact on health status than were those belonging 
to socioeconomic class D/E (Table 3). 

The diseases that were most commonly reported by 
the study participants were hypertension, in 51.3%; 
depression, in 27.4%; diabetes mellitus, in 24.3%; 
rhinitis, in 20.8%; asthma, in 16.8%; COPD, in 6.8%; 
and tuberculosis, in 3.8%. There was no association 
between having a diagnosis of hypertension and 
obesity (χ²(1) = 0.499; p = 0.480; Cramér’s V = 
0.026) or smoking status (χ²(2) = 0.845; p = 0.655; 
Cramér’s V = 0.034). Similarly, no association was 
found between having a diagnosis of diabetes mellitus 
and obesity (χ²(1) = 0.266; p = 0.606; Cramér’s V = 
0.019) or smoking status (χ²(2) = 0.085; p = 0.958; 
Cramér’s V = 0.011). The comparison between patients 
with and without a prior diagnosis of COPD showed 
that the proportion of men was significantly higher 
than that of women in the COPD group. Additionally, 
patients with COPD had a significantly higher smoking 
history. No significant differences were observed for 
the remaining variables (Table 4). 

Patients reported experiencing the following 
respiratory symptoms over the past 12 months: 
cough, in 37.3%; phlegm, in 27.4%; dyspnea, in 
25.0%; wheezing, in 33.8%; and both wheezing and 
dyspnea, in 15.1%. Table 5 describes smoking status 
and exposure to biomass smoke. Approximately 15% 
of the patients had no direct contact with cigarette 
smoke, whereas 42% were exposed to secondhand 
smoke and 10% were exposed to biomass smoke. 
A high prevalence of smoking history was observed, 
both in terms of pack-years and the number of years 
smoked. The comparison between patients classified 
as exposed to biomass smoke and those classified 
as not exposed to biomass smoke showed that the 
former had significantly higher CAT scores than did 
the latter. No significant differences were observed 
for the other variables (Table 6). 

A comparison of clinical characteristics among 
patients revealed that former smokers were significantly 
younger and had significantly lower BMI than never 
smokers and current smokers. CAT scores were 
significantly lower in never smokers than in former 
smokers. No differences were observed among 
the groups regarding mMRC dyspnea scale scores 
(supplementary material, Table S1). 

DISCUSSION

Most of the patients exposed to smoking or biomass 
smoke and followed at PHC centers across four 
cities in Brazil were female; were White; had low 

Table 1. Sociodemographic characteristics of individuals 
exposed to smoking or biomass smoked and followed at 
any of four primary health care centers in Brazil.a

Variable N = 737
Sex
   Male 322 (43.7)
   Female 415 (56.3)
Skin color
   White 473 (64.2)
   Non-White 264 (35.8)
Age, years 57.7 ± 11.8
Weight, kg 76.1 ± 16.0
Height, m 1.64 ± 0.1
BMI, kg/m2 28.2 ± 5.5
Nutritional status
   Underweight 10 (1.4)
   Normal 200 (27.1)
   Overweight 282 (38.3)
   Obese 245 (33.2)
Level of education
  Illiterate/< 9 years of schooling 197 (26.7)
  = 9 years of schooling/incomplete high 
school education

361 (49.0)

  Complete high school education 149 (20.2)
  Higher education 30 (4.1)
Socioeconomic statusb

   Class A 9 (1.2)
   Class B1/B2 97 (13.2)
   Class C1/C2 468 (63.5)
   Class D/E 163 (22.1)
People living in the same household
   1 104 (14.1)
   2 240 (32.6)
   3 196 (26.6)
   ≥ 4 196 (26.6)
aData are presented as n (%) or mean ± SD. bIn 
accordance with the Brazilian Institute of Geography and 
Statistics criteria,(10) as follows: socioeconomic class A, 
45-100 points; socioeconomic class B1, 38-44 points; 
socioeconomic class B2, 29-37 points; socioeconomic 
class C1, 23-28 points; socioeconomic class C2, 17-22 
points; and socioeconomic class D/E, 0-16 points. 
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Table 2. Influence of sociodemographic variables in the logistic regression model for predicting the occurrence of 
dyspnea, as assessed by the modified Medical Research Council dyspnea scale, in individuals exposed to smoking or 
biomass smoke and followed at any of four primary health care centers in Brazil. 

Wald df p Exp(B) 95% CI for Exp(B)
Lower Upper

Sex, male 10.469 1 < 0.001 1.935 0.245 1.140
Age, years 10.903 1 0.003 1.028 0.011 0.048
BMI, kg/m2 4.030 1 0.057 1.034 0.002 0.073
Pack-years 0.414 1 0.492 0.998 −0.008 0.004
Charlson Comorbidity Index 1.252 1 0.263 0.284 −0.143 0.037
Socioeconomic status
   Class A 0.514 1 0.473 0.236 −20.437 0.874
   Class B 0.203 1 0.652 0.686 −0.850 0.492
   Class C 1.868 1 0.172 0.184 −0.716 0.113
Constant 22.089 1 < 0.001 0.027 −5.387 −2.149
df: degrees of freedom. 

Table 3. Influence of sociodemographic variables in the logistic regression model for predicting the impact of respiratory 
symptoms on activities of daily living, as assessed by the COPD Assessment Test, in individuals exposed to smoking or 
biomass smoke and followed at any of four primary health care centers in Brazil. 

Wald df p Exp(B) 95% CI for Exp(B)
Lower Upper

Sex, male 3.247 1 0.070 1.387 −0.044 0.706
Age, years 0.003 1 0.943 1.000 −0.015 0.017
BMI, kg/m2 6.574 1 0.009 1.045 0.009 0.082
Pack-years 0.026 1 0.906 1.000 −0.004 0.009
Charlson Comorbidity Index 0.236 1 0.622 0.981 −0.102 0.073
Socioeconomic status
   Class A 4.328 1 0.017 0.201 −21.942 −0.061
   Class B 28.633 1 < 0.001 0.179 −2.397 −1.126
   Class C 4.541 1 0.032 0.610 −0.973 −0.043
Constant 0.117 1 0.732 0.784 −1.643 1.032
df: degrees of freedom.

Table 4. Comparison of sociodemographic and clinical variables between individuals with and without a prior diagnosis 
of COPD followed at any of four primary health care centers in Brazil.a 

Prior diagnosis of COPD* p Effect Size
No (n = 653) Yes (n = 50)

Sex
   Male 280 (42.9) 31 (62.0) 0.011 0.10
   Female 373 (57.1) 19 (38.0)
Age, years 57.9 ± 11.7 57.7 ± 12.7 0.926 0.01
BMI, kg/m2 28.2 ± 5.5 29.2 ± 6.0 0.248 0.19
Pack-years 35.2 ± 32.7 47.1 ± 34.3 0.039 0.36
mMRC dyspnea scale score 1.1 ± 1.0 1.0 ± 0.9 0.528 0.09
CAT score 12.9 ± 7.7 12.3 ± 6.7 0.521 0.09
Socioeconomic status
   Class A 9 (1.4%) 0 (0.0%)

0.896 0.03
   Class B 87 (13.3%) 7 (14.0%)
   Class C 414 (63.4%) 31 (62.0%)
   Class D/E 143 (21.9%) 12 (24.0%)
mMRC: modified Medical Research Council; and CAT: COPD Assessment Test. aData are presented as n (%) or mean 
± SD. *Of the 737 individuals in the sample, 34 responded “I don’t know” or “I don’t remember” to the question of 
whether a physician had ever diagnosed them with COPD or chronic bronchitis and were therefore excluded from 
the analysis. 

socioeconomic status; were overweight or obese; 
and had a low level of education. 

We found that 56% of the patients participating in the 
present study were female. Data from 81 randomized 
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PHC clinical trials from the Netherlands, the USA, 
the UK, and Spain also revealed a predominance of 
women, with rates between 55% and 60%.(13) Studies 
conducted in the city of Goiânia, in central-western 
Brazil, reported a prevalence of women ranging from 
39% to 71%.(14) The frequency of medical visits has 
been reported to be 1.90 to 2.43 times higher in 
women than in men.(15) Reasons for this disparity are 
not clear but may include the perception that men 
seeking health care are demonstrating weakness, fear, 
or insecurity, which contrasts with the idealized notion 
of male invulnerability. Additionally, work schedules 
often conflict with health care service hours, posing a 
barrier for men.(16) The fact that women tend to assess 
their own health status as being worse might explain 
their higher demand for health services. In addition, 
a double burden of work and household chores, 

particularly among low-income women, combined 
with psychological and emotional exhaustion, likely 
further increase their health care needs.(17) 

Our sample predominantly came from peripheral 
PHC centers, with 85.6% of patients being classified 
as belonging to low socioeconomic classes and one 
quarter being illiterate or having had < 9 years of 
schooling, findings that are in accordance with those of 
the 2013 and 2019 Brazilian National Health Surveys. 
This vulnerable population remains heavily reliant 
on PHC.(18) Brazil displays significant disparities in 
social class, level of education, and access to health 
care, and PHC plays an essential role in promoting 
equity among those populations. There is a direct 
relationship between education levels and health care 
utilization. The PLATINO study found that 54.3% of 
patients in the city of São Paulo, Brazil, had had ≤ 4 

Table 5. Environmental exposure and smoking status in individuals followed at any of four primary health care centers 
in Brazil.a 

Variable N = 737
Smoking status
   Former smoker 306 (41.5)
   Current smoker 320 (43.4)
   Never smoker 111 (15.1)
Smoking history, pack-years 35.7 ± 32.7
Smoking duration, years 31.8 ± 14.1
Received smoking cessation advice 287 (38.9)
Secondhand smoke exposure
   Yes 313 (42.5)
   No 424 (57.5)
Exposure to biomass smoke
   Yes 74 (10.0)
   No 654 (88.6)
   Don’t know/Don’t remember 9 (1.2)
aData are presented as n (%) or mean ± SD. 

Table 6. Comparison of sociodemographic and clinical variables between individuals with and without environmental 
exposure to biomass smoke and followed at any of four primary health care centers in Brazil.a 

Exposure to biomass smoke* p Effect size
No (n = 654) Yes (n = 74)

Sex
   Male 287 (43.9) 32 (43.2) > 0.999 0.004
   Female 367 (56.1) 42 (56.8)
Age, years 57.7 ± 11.7 58.1 ± 12.3 0.798 0.03
BMI, kg/m2 28.1 ± 5.6 29.1 ± 5.3 0.131 0.18
Pack-years 34.9 ± 28.3 44.9 ± 59.7 0.260 0.31
mMRC dyspnea scale score 1.0 ± 1.0 1.2 ± 1.2 0.102 0.20
CAT score 12.7 ± 7.4 15.0 ± 8.4 0.032 0.29
Socioeconomic status
   Class A 8 (1.2) 1 (1.4) 0.556 0.05
   Class B 85 (13.0) 11 (14.9)
   Class C 412 (63.0) 50 (67.6)
   Class D/E 149 (22.8) 12 (16.2)
mMRC: modified Medical Research Council; and CAT: COPD Assessment Test. aData are presented as n (%) or mean 
± SD. *Of the 737 individuals in the sample, 9 responded “I don’t know” or “I don’t remember” to the question of 
whether they had been exposed to biomass smoke and were therefore excluded from the analysis. 
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years of schooling,(19) and the 2019 Brazilian National 
Household Sample Survey found that 51.2% of the 
Brazilian population > 25 years of age had had < 9 
years of schooling.(18) 

In a study published in 2023,(19) low-income 
populations in 20 cities in Brazil were reported to have 
better access to PHC facilities than did high-income 
populations accessing private services; this is largely due 
to a wide distribution of PHC centers and prioritization 
of underserved areas in the Brazilian national PHC 
network. However, Black populations still face more 
barriers in accessing PHC than do White populations.(20) 

In our study, 71.5% of the patients were classified 
as being overweight or obese on the basis of their 
BMI, a finding that underscores an urgent need for 
care strategies for patients with excess weight. In a 
meta-analysis published in 2022, excess weight in 
adults in Brazil was reported to have increased from 
33.5% in the 1974-1990 period (95% CI, 25.0-42.6) 
to 52.5% in the 2011-2020 period (95% CI, 47.6-
57.3). (21) However, according to the Health Information 
System for PHC in Brazil, obesity accounts for < 
3% of all conditions evaluated in over 105 million 
consultations.(22) The 2019 Telephone-based System 
for the Surveillance of Risk and Protective Factors 
for Chronic Diseases showed a high prevalence of 
overweight and obesity in Brazilian state capitals, 
ranging from 49.1% in the city of Vitória to 60.9% 
in the city of Manaus.(23) Obesity has been reported 
to be most prevalent in non-White women with low 
education levels and men in the 40- to 59-year age 
bracket with average incomes.(24) Similar trends have 
been reported in PHC settings in the city of São José 
dos Pinhais, Brazil, where 67.3% have been classified 
as being overweight or obese.(25) Overweight and 
obese patients tend to utilize health care services 
more frequently because of a higher prevalence of 
comorbidities such as hypertension and diabetes 
mellitus.(26) In the PLATINO study, overweight and 
obesity rates ranged from 54.5% in São Paulo, Brazil, 
to 68.5% in Santiago, Chile.(19) 

Although our sample had a high prevalence of 
current smokers (43.4%), it is important to note that 
smoking was a criterion for inclusion in the study. 
Smoking cessation programs are highly cost-effective, 
extending survival by 10-15 years and reducing the risk 
of chronic noncommunicable diseases associated with 
tobacco.(27) Even brief advice to quit smoking, without 
pharmacological intervention, improves cessation rates 
and positively impacts lung function and quality of 
life.(28) Although official smoking cessation programs 
provide guidance and medications at no cost in Brazil, 
fewer than 5% of smokers receive this treatment. (29) 
In our sample, 42.5% of the patients were found to be 
exposed to secondhand smoke. According to the WHO, 
33% of men, 35% of women, and 40% of children 
worldwide are exposed to secondhand smoke. (30) Data 
from the 2013 and 2019 Brazilian National Health 
Surveys show a reduction in secondhand smoke 
exposure at home (by 1.6%) and in the workplace 

(by 5%), with higher exposure among patients with 
lower education levels.(31) 

We found that 75% of the patients in the present 
study had an mMRC dyspnea scale score of 0-1, 
and 80% had a CAT score of 0-20, indicating low 
to moderate levels of dyspnea and disease impact. 
Although several studies have assessed COPD 
symptoms in PHC settings, few have evaluated 
dyspnea using the mMRC dyspnea scale or disease 
impact using the CAT. Studies conducted in the UK, 
Greece, and Spain reported similar findings, with 
approximately 50% of patients showing mild dyspnea 
(a median MRC scale score of ≤ 2).(32-34) Although our 
logistic regression model including sociodemographic 
variables showed high accuracy in classifying patients 
without dyspnea (98.9%), its performance in correctly 
identifying those with dyspnea was extremely low 
(1.9%). This suggests that variables other than 
sociodemographic variables play a more relevant 
role in predicting dyspnea among patients with risk 
factors such as smoking and exposure to biomass 
smoke in PHC settings and should be considered in 
future analyses. In contrast, our model for predicting 
CAT scores performed better in terms of correctly 
identifying patients in whom respiratory symptoms 
had an impact on activities of daily living (93.4%), 
with only BMI and socioeconomic status having a 
significant influence. It is expected that patients from 
higher socioeconomic classes have greater access to 
health care; on the other hand, the impact of increased 
BMI on activities of daily living may be due to excess 
weight itself and obesity-related diseases. 

One third of our sample reported at least one 
respiratory symptom, with cough being the most 
common (37.3%), followed by wheezing (33.8%). 
Respiratory symptoms are common in smokers 
because of airway inflammation and persistent airflow 
limitation.(35) In the city of São Paulo, the PLATINO 
study found that 54.8% of individuals reported at 
least one respiratory symptom, with wheezing and 
dyspnea being the most common (34.9%).(7) In a study 
conducted in central-western Brazil, symptom burden 
was found to be high in patients with risk factors for 
COPD, with symptoms including dyspnea (58.4%), 
sputum production (39.4%), and chronic cough 
(35%). (36) Current smokers were significantly more 
likely to experience severe dyspnea, productive cough, 
and exertional dyspnea than were former smokers or 
never smokers.(36) Patients exposed to biomass smoke 
had higher CAT scores than did those without exposure 
to biomass smoke, indicating a greater impact on their 
quality of life.(36) Similarly, Mexican women exposed 
to biomass smoke have been reported to have more 
respiratory symptoms,(37) a finding corroborated by 
a study conducted in China and reporting that COPD 
patients exposed to biomass smoke alone had higher 
CAT scores than did those exposed to tobacco alone 
or occupational hazards alone (17.5 ± 6.3 vs. 15.3 ± 
6.3 vs. 15.2 ± 6.3; p < 0.05).(38) 
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In addition to respiratory symptoms, comorbidities 
were common in our sample. Hypertension affected 
one in two patients, whereas one in four reported 
depression or diabetes mellitus. Shared risk factors 
such as physical inactivity and smoking, as well as 
systemic inflammation and oxidative stress, contribute 
to these comorbidities. Although our sample did not 
show an association of hypertension and diabetes 
mellitus with smoking and obesity, it is well known 
that systemic inflammation contributes to the 
development of insulin resistance and the onset of 
diabetes mellitus.(39) Smokers are twice as likely to 
develop diabetes mellitus as are nonsmokers, the 
risk increasing with greater smoking intensity.(40) The 
acute effects of smoking on blood pressure include 
transient sympathetic activation; however, the chronic 
mechanisms remain unclear. 

The present study was conducted in four PHC centers 
across different regions of Brazil, specifically targeting 
patients with risk factors such as smoking and exposure 
to biomass smoke, showing a high prevalence of 
respiratory symptoms, hypertension, and diabetes 
mellitus. These findings underscore the importance 
of evaluating risk factors for prevalent diseases so as 
to allow early diagnosis and intervention. 

The present study has some limitations. Although 
it was originally designed to include data from other 
regions of Brazil, this was not possible, because of the 
COVID-19 pandemic. Although several PHC centers in 
other states were contacted, they could not initiate 
data collection. Because the study was conducted in 
four PHC centers located either in southeastern Brazil 
or in southern Brazil, it could not fully capture the 

diversity of PHC users across the country. The high 
smoking prevalence observed in the present study 
cannot be considered representative of the regions, 
because smoking was one of the inclusion criteria. 
The fact that there was a large number of patients 
with lower socioeconomic status and lower education 
levels may limit the generalizability of the findings to 
other populations. Finally, the information collected 
was self-reported through questionnaires. Although 
this is needed in order to investigate the frequency 
and severity of symptoms, it may be subject to biases. 

The evaluation of patients with risk factors such 
as smoking and exposure to biomass smoke in PHC 
settings revealed a predominance of women with low 
socioeconomic status and low education levels, as 
well as a high prevalence of respiratory symptoms, 
hypertension, and diabetes mellitus. These findings 
are crucial for understanding and developing public 
health policies focusing on risk factors, allowing early 
diagnosis and timely interventions. 
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