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Background: Chronic Obstructive Pulmonary Disease (COPD) significantly impacts morbidity and mortality globally. While
established risk factors like smoking and occupational exposures are well-documented, patients’ beliefs—especially those from the
miasma theory attributing disease to “bad air” in cultures like China—may also significantly influence health outcomes.

Methods: This case-control study was conducted at Hospital of Hebei University of Traditional Chinese, involving 500 individuals
diagnosed with COPD and 500 matched control participants. Each participant completed questionnaires that gathered information on
demographic details, clinical history, and beliefs about the causes of COPD. Clinical data were collected, including spirometry tests to
assess lung function, the COPD Assessment Test (CAT) to evaluate symptom burden, and the St. George’s Respiratory Questionnaire
(SGRQ) to measure health-related quality of life.

Results: The study found that 81% of COPD patients endorsed high miasma beliefs, compared to 28% of controls (p < 0.01). Those
with strong beliefs reported significantly worse symptoms (mean CAT score: 23 vs 14, p < 0.001) and poorer quality of life (mean
SGRQ score: 48 vs 39, p < 0.001) compared to low-belief individuals. Higher levels of anxiety and depression were also observed in
patients with strong miasma beliefs. Laboratory biomarkers such as neutrophils, RDW width, and CRP were also elevated in the high-
belief group compared to the low-belief group.

Conclusion: The findings suggest that adherence to miasma theory beliefs is associated with adverse health outcomes in COPD
patients. Addressing these beliefs through targeted education may enhance patient engagement and adherence to evidence-based
treatments, ultimately improving health outcomes.

Keywords: miasma mentality, chronic obstructive pulmonary disease, COPD, quality of life beliefs, treatment adherence

Introduction
Chronic Obstructive Pulmonary Disease (COPD) is a major global health concern, known for causing significant illness
and death. It is defined by ongoing respiratory issues and restricted airflow.! The development and progression of COPD
have been well-established to be associated with various risk factors, including smoking, occupational exposures, and
genetic predisposition.” However, an individual’s beliefs and perceptions about the causes of their COPD can also
significantly influence their health behaviors and, ultimately, disease outcomes.”

The management of COPD relies heavily on patients’ perceptions of their symptoms. This includes not only initiating
treatment for acute exacerbations, but also maintaining daily activity.* Research has shown that patients’ illness beliefs
and psychological coping mechanisms play a significant role in determining disability and clinical outcomes, even
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beyond physical measures of disease severity such as lung function.” One such belief system that has a long history in
various cultures is the miasma theory, which attributes the development of diseases to the presence of “bad air” or
miasmas.® These beliefs, stemming from the miasma theory advanced by Hippocrates in the fourth century BC, are
notably present in specific cultural contexts, particularly in China and Europe, but may also be observed in other
regions.”® Despite the scientific advancements in understanding the pathogenesis of COPD, miasma theory beliefs
continue to persist in certain societal and cultural contexts.” These beliefs may shape how individuals with COPD
perceive the nature of their disease and the actions they take to manage it.'

Previous studies have demonstrated that individual beliefs and perceptions can have a profound impact on health
behaviors and outcomes in chronic diseases, including COPD.'*!! Patients who hold miasma theory beliefs may be less
likely to engage with evidence-based prevention and treatment strategies, as they may attribute their condition to factors
outside of their control, such as environmental “bad air”.” Conversely, patients who have a more accurate understanding
of the established risk factors for COPD may be more motivated to adopt behaviors that can positively impact their
disease management and outcomes.’

Despite the potential significance of miasma theory beliefs on COPD outcomes, the relationship between these beliefs
and disease-related outcomes has not been extensively investigated. A deeper understanding of this association could
inform healthcare providers’ approaches to patient education, shared decision-making, and the development of persona-
lized management strategies to improve overall disease outcomes in individuals with COPD.

This study aims to explore the relationship between miasma theory beliefs and disease outcomes in individuals with
COPD. Specifically, it investigates whether individuals with COPD who hold miasma theory beliefs experience worse
disease outcomes, such as increased symptom burden, exacerbations, and reduced quality of life, compared to those who do
not hold these beliefs. The findings of this study have the potential to inform healthcare providers’ strategies for addressing
the impact of patients’ beliefs on COPD management and to ultimately improve patient-centered care and outcomes.

Methods

Study Design and Participants

This case-control study took place at Department of Respiratory and Critical Care Medicine, the First Affiliated Hospital
of Hebei University of Traditional Chinese Medicine, from January 2022 to May 2024. It involved 500 patients
diagnosed with chronic obstructive pulmonary disease (COPD) and 500 control participants. Participants were recruited
through outpatient clinics via in-person visits and telephone follow-ups. The study divided participants into two groups:
one group consisted of individuals with a confirmed COPD diagnosis based on Global Initiative for Chronic Obstructive
Lung Disease (GOLD) criteria, specifically having a post-bronchodilator forced expiratory volume in 1 second (FEV1) to
forced vital capacity (FVC) ratio below 0.70 and an FEV1 less than 80% of the predicted value, indicating airflow
limitation. The control group included individuals without COPD, matched for age (+ 5 years), sex, and smoking history
(current, former, or never smoker), who visited the outpatient clinics for routine check-ups. Blood samples for complete
blood count (CBC) and C-reactive protein (CRP) were collected from both groups. Participants were required to be at
least 40 years old and able to provide informed consent. Exclusion criteria included significant cognitive impairment,
a primary respiratory diagnosis other than COPD for the COPD group, and a history of lung cancer or other severe
respiratory conditions, with cognitive impairment assessed using the Addenbrooke’s Cognitive Examination (ACE)-IIT'?
to ensure participants could provide informed consent.

Sample Size

Based on previous research on the prevalence of miasma theory beliefs in COPD patients,” we estimated that the
proportion of participants with high miasma theory beliefs would be 30% in the COPD group and 15% in the control
group. To detect this difference with 80% power and a two-sided alpha of 0.05, a minimum sample size of 900
participants (450 in each group) was required. To account for a potential 10% dropout rate, we aimed to recruit a total
of 1000 participants (500 in each group).
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This study complies with the Declaration of Helsinki and obtained approval from the Medical Ethics Committee at
the First Affiliated Hospital of Hebei University of Traditional Chinese Medicine (ethics approval number: HBZY2024-
KY-018-01, China). All participating patients provided informed consent by signing the required documentation.
Following the acquisition of written informed consent, participants completed questionnaires assessing their demographic
characteristics, clinical history, and beliefs regarding the causes of COPD. Clinical data were collected, including lung
function metrics for COPD patients, exacerbation history, and quality of life evaluations. This extensive dataset
encompassed demographic factors, body mass index (BMI), smoking habits, pulmonary function, mMRC dyspnea
scores, CAT scores, reported respiratory symptoms, comorbidities, medication history, clinical symptoms, laboratory
results, drug use, length of hospital stay, and patient outcomes, while also examining comorbidities such as diabetes
mellitus, cardiovascular disease, and sleep disorders.

Spirometry
Spirometry assessments were conducted using the ZAN GPIL.3.00 device in a specialized laboratory for all patients
diagnosed with chronic obstructive pulmonary disease (COPD) during stable periods, and airflow limitation was
classified according to the Global Initiative for Chronic Obstructive Lung Disease (GOLD) guidelines,'® which
categorize COPD into four stages based on the forced expiratory volume in one second (FEV1) to forced vital capacity
(FVC) ratio; specifically, mild COPD is characterized by an FEV1/FVC ratio of 0.70 or greater and an FEV1 of 80% or
more of the predicted value, moderate COPD is indicated by an FEV1/FVC ratio of less than 0.70 and an FEV1 between
50% and 79% of the predicted value, severe COPD is defined by an FEV1/FVC ratio of less than 0.70 and an FEV1
between 30% and 49% of the predicted value, and very severe COPD is characterized by an FEVI/FVC ratio of less than
0.70 and an FEV1 of 30% or less; furthermore, the COPD group was further divided into two subcategories based on
data from the hospital’s information system, where “Stable” COPD was defined as a period of at least three months
without significant symptom changes or increased medication requirements, while “Acute Exacerbation” COPD was
characterized by a prolonged worsening of symptoms such as dyspnea, coughing, or sputum production lasting at least
48 hours, necessitating an increase in maintenance medication usage or the addition of supplementary treatments.

The symptom burden of Chronic Obstructive Pulmonary Disease (COPD) was assessed using the COPD Assessment Test
(CAT), a standardized tool that measures the impact of COPD symptoms on a patient’s daily life. The CAT is a 8-item
questionnaire that asks patients to rate their symptoms, such as coughing, wheezing, and breathlessness, over the past 4 weeks.'*

Measures

Miasma Theory Beliefs

The miasma theory beliefs questionnaire was created following a literature review and pilot-tested on a small group of
COPD patients. To refine the questions, cognitive interviewing techniques were employed. This marks the first application
of these questions in this specific context. Miasma beliefs were categorized into high, medium, and low levels based on
a scoring system derived from the total questionnaire score, and we recognize the absence of established psychometric
properties as a limitation. Participants’ beliefs regarding the causes of COPD were evaluated using a 10-item questionnaire
specifically designed for this study. This questionnaire assessed the degree to which participants endorsed miasma theory
beliefs, such as the notion that COPD is caused by “bad air” or environmental factors beyond their control. Responses were
rated on a 5-point Likert scale, with higher scores reflecting stronger beliefs in the miasma theory.

HRQL Questionnaires

The St. George’s Respiratory Questionnaire (SGRQ) is a self-administered instrument that consists of 50 items,
which are categorized into three components: symptoms, activity, and impact on daily life, and scores range from
0 to 100, with 0 indicating no impairment in health-related quality of life (HRQL), and higher scores representing
worse HRQL, with a minimal important difference (MID) of four points proposed for the total SGRQ score.'’
Participants also completed the Hamilton Anxiety Scale (HAM-A) to assess anxiety symptoms and the Beck
Depression Inventory (BDI) to assess depressive symptoms. Additionally, participants in the COPD group under-

went arterial blood gas (ABG) analysis and reported the presence and severity of COPD-related symptoms, such
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as chest pain, wheezing, and cough. In cases where blood gas analysis was not performed, oxygen saturation
levels were recorded using pulse oximetry. This study aimed to investigate the potential association between
miasma beliefs and systemic inflammation, as evidenced by alterations in laboratory biomarkers including
neutrophil-to-lymphocyte ratio (NLR), and C-reactive protein (CRP). Furthermore, the study explored potential
correlations between changes in miasma beliefs and variations in biomarkers associated with COPD).

Statistical Analysis

Statistical analysis was performed to characterize the study population and examine the relationship between miasma
theory beliefs and COPD. Descriptive statistics were used to summarize demographic and clinical characteristics, while
bivariate analyses (#-tests and chi-square tests) were conducted to identify differences between the COPD and control
groups. Statistical analyses were conducted to evaluate the influence of demographic and health-related variables on
beliefs in the miasma theory. Crude and adjusted odds ratios (OR) with 95% confidence intervals (CI) were calculated
using logistic regression models. The crude model assessed the relationship between each variable and belief in the
miasma theory without controlling for potential confounders. Two adjusted models were employed: Adjusted Model 1
controlled for age and gender, while Adjusted Model 2 further included education, alcohol consumption, body mass
index (BMI), and respiratory symptoms. To evaluate the model’s accuracy in classifying beliefs about COPD, we
assessed several goodness of fit metrics: sensitivity, specificity, positive predictive value (PPV), negative predictive value
(NPV), and the proportion of correctly classified instances. The sensitivity indicated the model’s effectiveness in
identifying individuals with strong Miasma beliefs, while the specificity reflected its ability to accurately identify
those without such beliefs. The PPV and NPV confirmed the reliability of the classifications. Overall, the model
demonstrated a high accuracy rate in linking Miasma beliefs to health outcomes in COPD patients. All analyses were
performed using SPSS Statistics version 23, with a p-value < 0.05 considered statistically significant.

Results

A comparative study was conducted on 500 patients with COPD who had experienced a stable period and an acute
exacerbation, as well as 500 healthy control subjects matched for age, sex, and smoking history. The demographic and
laboratory data of participants in both COPD groups and the control group are presented in Table 1. The study cohort had
a mean age of 64 years, with a gender distribution of approximately two-thirds male. The results show a significant
difference in all complete blood count (CBC) parameters across groups. Specifically, the levels of white blood cells,
neutrophils, neutrophil-to-lymphocyte ratio, red blood cell distribution width, and C-reactive protein were higher in the
exacerbated COPD group compared to the stable COPD group and the control group (Table 1). Notably, there was no
significant difference in age, sex, and smoking history among the groups, indicating a good match between cases and
controls. Additionally, patients with COPD had higher scores on anxiety and depression assessments compared to the
control group. Furthermore, the results revealed a significant difference in Miasma Belief Level, with COPD patients
exhibiting higher scores compared to the control group and exacerbated COPD patients having higher scores compared to
those with stable COPD (p = 0.001). The distribution of miasma theory belief levels was skewed towards the higher end,
with 81% having high beliefs, 18% moderate, and 1.4% low.

Table 2 presents the anxiety, depression, and SGRQ total scores, as well as pulmonary function tests, for patients with
COPD across different GOLD stages. The results show that mean FEV1, FEVI/FVC, and %CAT values were
significantly different across GOLD stages (p < 0.001), indicating a decline in lung function as COPD severity increases.
Specifically, patients in Stage 4 exhibited the poorest lung function. Additionally, clinical symptoms of depression and
anxiety, as measured by BDI, HAM-A, and total SGRQ scores, worsened as the disease progressed (p < 0.001). Notably,
these symptoms were more pronounced in patients with more advanced COPD (Table 2).

Table 3 reveals a significant association between patients’ beliefs in the miasma theory and their COPD outcomes.
Specifically, individuals with strong beliefs in the miasma theory exhibited worse dyspnea, with a mean CAT score of 23
compared to 14 in the low-belief group (p < 0.001). They also reported a significantly higher symptom burden related to
lung function, as indicated by the FEV1 scores, with mean values of 46 for those with stronger miasma beliefs and 54 for
those with weaker beliefs (p < 0.001). These findings suggest that stronger beliefs in the miasma theory correlate with
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Table | Comparing Demographic and Laboratory Characteristics in Cases and Controls Groups (n=1000)

Variables Control Group COPD Group (n = 500) P Value
(n =500)
COPD (Stable) COPD (Exacerbation) COPD Total
(n =383) (n=117) (n=500)
Age, year, mean (SD) 62.57 = 13.1 624 94 6244 = 119 6242 = 104 0.981
Sex, male, n (%) 328 (65) 246 (64) 88 (75) 334 (66) 0.082
BMI, kg/m2, mean (SD) 259 £36 268 £ 37 257 £35 266 £36 0.000
Weight, kg, mean (SD) 779 £ 152 773 £ 111 734 £95 76.5 £ 10.9 0.003
Education, no. (%) 0.002
Less than 12th grade 110 (22) 27 (33) 32 (27.5) 59 (12)
High school degree 278 (55.6) 157 (41) 159 (50.5) 316 (63)
More than high school 112 (22.4) 99 (25) 26 (22) 126 (25)
Cigarette smoking n (%) 0.156
Never smoker 383 (78.5) 179 (46.7) 58 (49.6) 237 (54)
Active smoker 61 (12.2) 77 (7.7) 18 (15.4) 95 (19)
Former smoker 46 (9.2) 127 (33.2) 41 (35) 168 (34)
Alcohol intake n (%) 82 (l6) 65 (17) 16 (13.5) 81 (17.5) 0.256

Comorbidities n (%)

Cardiovascular disease 49 (9.5) 89 (24) 41(35) 130 (26) 0.000

Diabetes 36 (7) 52 (13.5) 15(13) 67 (13.4) 0.000

Anxiety and Depression

BDI score 10.5+ 1.13 13.6 + 1.27 16.5 + 1.35 1436 + 1.7 0.000

HAM-A 1243+ 1.3 1391 £ 1.2 1486 + |I.5 1413+ 1.7 0.000

Laboratory findings, mean (SD)

Haemoglobin, g/dl 136 £ 1.1 149 £ 1.3 1.1 £1.08 14.07 + 2.1 0.000
RDW, % 134 £ 131 14.8 £ 1.35 158+ 1.2 15011 £1.37 0.000
Platelets, x103 pL 205.1 £ 17.5 226.3 £ 19.1 216.2 + 20.1 224.13 £ 193 0.000
Leukocyte, X103 6.5 + 0.54 7.6 £0.5 89 +09 7.9 +£0.84 0.000
Neutrophil, X103 pL 4805 6.06 + 0.49 6.59 £ 0.79 6.2 + 0.64 0.000
Lymphocyte, x103 pL 1.98 £ 0.2 1.87 + 0.21 1.5+0.19 1.78 + 0.25 0.000
NLR 2.06 + 0.68 3.1 £0.58 44 +053 34+087 0.000
CRP, mg/d| 1.5+0.17 2.6 £0.18 4.1 £0.32 3.0 +0.69 0.000
Albumin, mg/dl 36+033 34037 2.7 £043 324 045 0.000
Miasma Belief Level 0.001
Low 110(22) 5(1.3) 2(1.7) 7 (1.4)
Moderate 278(56) 85(22) 2(1.7) 90 (18)
High 112(22) 293(76) 111(94) 403 (81)

Notes: Statistical analyses applied include mean and standard deviation (SD) for continuous variables and Chi-square tests for
categorical variables.

Abbreviations: BDI, Beck’s Depression Inventory; SGRQ, St. George’s Respiratory Questionnaire; HAM-A, The Hamilton Anxiety Rating
Scale; CAT, The COPD Assessment Test; BMI, Body Mass Index; NLR, Neutrophil-to-Lymphocyte Ratio; CRP, C-Reactive Protein.
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Table 2 Anxiety, Depression and Quality-of-Life Score and Pulmonary Function Tests of
COPD Patients (n=500)

Variables GOLD 1| GOLD 2 GOLD 3 GOLD 4 P Value
BDI score 1039 £093 | 1154+ 1.04 | 1238 + 2.1 155+ 1.7 0.000
SGRQ total score 385 £3.6 375+ 1.8 388+ 27 455 +5.1 0.000
HAM-A 13.07+ 1.09 13.8+ 3.1 134+ 0.7 14.96 + 1.45 0.000

Pulmonary Function

FEVI, % 63.1 £12.6 | 56.13 £ 13.15 | 528 £ 26 529+ 63 0.000

FEVI/FVC, % 6744 + 74 59.1 £ 63 62.1 3.6 61.6+73 0.000

CAT 14.8 +3.3 135+ 15 146 + 1.6 188 + 2.4 0.000

mMRC 1.33 £0.3 1.51 £0.14 1.5+0.13 2.1 £03 0.000

Clinical Symptoms

Cough 5(2) 49 (20) 80 (33) 107 (44) 0.027
Wheeze 4(2) 30 (15) 61 (34) 81 (48) 0.781
Sleep disorder 3 (2.5) 56 (19.5) 58 (37) 88 (41) 0418
Chest pain 0 (0) 26 (50) I (2) 25 (48) 0.001
ABG test
PH 74 £0.26 7.28 + 0.45 7.25 £0.39 | 7.36 £ 0.63 0.043
PCO2 33.5+24 41.2+ 29 42.3%2.7 44.6x11.2 0.000
Bicarbonate 35.7x1.4 26.6+3.5 27.3+ 3.9 30.94 £7.4 0.000
SPO2 932 +£5.6 88.5+4.4 87.3+6.2 86.5+ 13.6 0.000

Notes: Statistical analyses were performed using ANOVA to assess differences across groups, with means and
standard deviations (SD) reported for continuous variables.

Abbreviations: BDI, Beck’s Depression Inventory; SGRQ, St. George’s Respiratory Questionnaire; HAM-A, The
Hamilton Anxiety Rating Scale; CAT, The COPD Assessment Test; mMRC, Modified Medical Research Council
Dyspnea Scale.

more severe subjective symptoms in COPD. Furthermore, patients with high miasma theory beliefs experienced poorer
quality of life, indicated by a mean SGRQ total score of 48, compared to 39 in the low-belief group (p < 0.001). This
9-point difference exceeds the minimal clinically important difference of 4 points for the SGRQ, highlighting substantial
quality of life impairment linked to stronger miasma theory beliefs. Notably, laboratory biomarkers such as neutrophils,
NLR, RDW width, and CRP were also elevated in the high-belief group compared to the low-belief group (Table 3).
Additionally, patients with high miasma theory beliefs reported higher levels of anxiety and depression compared to the
control group (p = 0.001). In summary, these detailed results consistently demonstrate that deeply held beliefs in the
miasma theory of disease are associated with worse symptom burden, quality of life, and exacerbation of symptoms in
COPD patients.

The examination of Table 4 demonstrates that various demographic and health-related factors significantly influence
beliefs in the miasma theory. Notably, males have lower odds of adhering to this belief compared to females, with an
odds ratio (OR) of 0.62 (95% CI: 0.47-0.80). Age also plays a variable role, particularly for individuals aged 45-60, who
exhibit an increased OR of 1.36 (95% CI: 1.49-46.66) in adjusted models. Education plays a crucial role, as individuals
with less education demonstrate significantly higher beliefs in the theory. Alcohol consumption and higher BMI are

associated with reduced beliefs, whereas respiratory symptoms, such as cough and chest pain, correlate with increased
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Table 3 Relationship Between Miasma Theory Belief and COPD Outcomes

Variables High Belief (N=383) Low Belief (N=117) P Value
BDI score 16.6 =+ 1.22 13.6 £ 1.31 0.001
SGRQ total score 48.13 £ 3.6 39.88 + 4.06 0.001
HAM-A 1485 + .2 13.9 £ 1.35 0.001
Pulmonary Function
FEVI, % 46.1 £ 3.9 542 + 338 0.001
FEVI/FVC, % 55.1 £ 3.6 63.3 £ 3.7 0.001
CAT 23.1 £34 144 £ 0.98 0.001
Laboratory findings
RDWY, % 159+ 13 148 = 1.2 0.001
Platelets, 103 pL 216.2 + 16.1 2262 £ 19.2 0.001
Leukocyte, x103 p 89+ 06 7.6 08 0.001
Neutrophil, x103 L 6.6 + 0.6 6.06 + 0.5 0.001
Lymphocyte, X103 puL 1.6 £0.2 1.8+0.2 0.001
NLR 44 +£05 3.08 + 0.6 0.001
CRP, mg/dl 4.17 £ 0.4 26 +03 0.001
Albumin, mg/dI 27+03 34+034 0.001

Abbreviations: BDI, Beck’s Depression Inventory; SGRQ, St. George’s Respiratory Questionnaire; HAM-A,
The Hamilton Anxiety Rating Scale; CAT, The COPD Assessment Test; mMRC, Modified Medical Research

Council Dyspnea Scale.

Table 4 Influence of Age, Gender, and Other Variables on Miasma Theory Belief

Variables Crude Adjusted | Adjusted 2
OR (95% ClI) | OR (95% ClI) OR (95% CI)
Sex Female [ | |
Male 0.62(0.47-0.80) | 0.77(0.53—1.12) | 0.38(0.13-1.05)
Age >45 | | I
45-60 0.63(0.39-1.03) | 0.69(0.37-1.26) | 1.36(1.49—46.66)
60< 0.84(0.52—-1.33) | 0.95(0.54-1.68) | 2.96(0.71-12.36)
Education More than high school | | |
High school degree 1.98(1.43-2.75) | 1.61(1.14-2.28) 1.7(1.09—4.99)
Less than |2th grade | 3.24(1.88-3.77) | 4.64(1.29-18.6) 3.67(1.27-4.87)
Alcohol Yes | | |
No 0.91(0.65-1.28) | 0.39(0.21-0.73) | 2.72(0.69-10.68)

(Continued)
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Table 4 (Continued).

Variables Crude Adjusted | Adjusted 2
OR (95% CI) | OR (95% ClI) OR (95% CI)
BMI >24.9 | [ |
25.0-29.9 0.60(0.45-0.79) | 0.49(0.35-0.70) | 0.0l (0.01-0.12)
30< 0.62(0.37-1.06) | 0.64(0.35-1.19) | 0.01(0.01-0.13)
Cough No | | |
Yes 3.32(2.02-5.45) 2.2(2.1-3.4) 1.68(0.42-6.80)
Chest pain No [ | |
Yes 2.96(1.28-8.32) | 2.65(6.28-7.15) | 1.51(2.43-125.72)
Dyspnea No | | |
Yes 2.77(1.61-4.75) | 2.55(1.3—4.25) 1.03(0.30-3.48)
Wheeze No | | |
Yes 2.83(1.63—4.90) | 2.01(1.02-3.1) | 1.17(1.35-100.63)
Sleep disorder No | | |
Yes 2.35(1.41-3.93) | 2.35(1.33-2.2) 1.23(1.28-1.87)
GOLD GOLDI | | |
GOLD4 2.23(1.96-2.54) 2.2(1.2-3.1) 4.12(0.45-37.0)
Goodness of fit model Sensitivity: 58.64 96.77
Specificity: 82.47 87.63
Positive predictive value: 78.04 87.01
Negative predictive value: 65.25 86.73
Correctly classified: 70.20 95.00

Notes: Adjusted Model | accounts for age and gender, Adjusted Model 2 further incorporates education, alcohol consumption,
BMI.

Abbreviations: OR, Odds Ratio; Cl, Confidence Interval; BMI, Body Mass Index; GOLD, Global Initiative for Chronic
Obstructive Lung Disease.

belief, suggesting a link between health perceptions and environmental health risks. Additionally, individuals with sleep
disorders and severe respiratory conditions (GOLD 4) show heightened beliefs. The presence of certain respiratory
symptoms was also associated with a greater likelihood of believing in the miasma theory. Specifically, participants who
reported experiencing cough, chest pain, dyspnea, wheeze, or sleep disorder were more likely to believe in the miasma
theory. Generally, the model indicates a reliable classification of these beliefs, highlighting the complex interplay of these
variables. Overall, the model had good goodness of fit indices, with sensitivity and specificity values ranging from 0.65
to 0.96. The positive predictive value was 78.04%, while the negative predictive value was 65.25%.

Discussion

This study provides preliminary evidence that beliefs in the miasma theory significantly impact health outcomes for
individuals with COPD. Notably, 81% of COPD patients attribute their condition to “bad air” or noxious fumes,
underscoring the enduring influence of historical health beliefs, despite extensive scientific knowledge that contradicts
them. Our findings indicate a significant association between adherence to miasma theory beliefs and adverse outcomes

in COPD patients. Individuals who adhered to these antiquated beliefs exhibited more severe symptoms, diminished lung
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function, and a reduced quality of life in comparison to those who did not subscribe to such notions. While our regression
analysis supports an independent association between miasma beliefs and these negative outcomes, it is important to
recognize that other factors may also contribute to these associations, even after adjusting for demographic and clinical
variables.

These findings underscore the enduring influence of the miasma theory on contemporary healthcare, particularly in
the context of chronic respiratory diseases. The persistence of such beliefs highlights a critical gap in health education
and patient-centered care. Our results suggest that miasma theory beliefs may contribute to a vicious cycle of worsened
symptoms, reduced quality of life, and potentially accelerated disease progression. The psychological impact of holding
miasma theory beliefs cannot be overstated. The perception of COPD as an uncontrollable, environmentally determined
condition may lead to feelings of helplessness, anxiety, and depression, as evidenced by our findings of higher anxiety
and depression scores among patients with strong miasma theory beliefs.'® These psychological factors may further
exacerbate the physical symptoms of COPD and hinder adherence to treatment regimens. Our findings align with
previous research demonstrating the impact of illness perceptions on COPD outcomes. Studies have shown that patients
with maladaptive beliefs about their disease are more likely to experience poorer quality of life, higher levels of anxiety
and depression, and lower adherence to treatment recommendations.'” However, to our knowledge, this is the first study
to specifically examine the association between miasma theory beliefs and COPD outcomes.

The implications of these findings are profound. The association between strong miasma beliefs and worse disease
outcomes—characterized by increased symptom severity, poorer lung function, and reduced quality of life—suggests that
these beliefs may serve as significant barriers to effective disease management. Patients who subscribe to the miasma
theory may perceive their condition as largely influenced by uncontrollable environmental factors. This perception can
lead to a sense of helplessness, inhibiting proactive engagement with evidence-based treatment options and self-
management strategies.

For instance, patients might avoid smoking cessation programs, pulmonary rehabilitation, or other interventions,
believing that their condition is predetermined by external “bad air.” This aligns with previous research indicating that
patients with maladaptive illness beliefs often exhibit lower adherence to treatment protocols.”'® The emotional toll of such
beliefs is evident in the higher levels of anxiety and depression reported among those who adhere to miasma theory,
suggesting that psychological distress exacerbates physical symptoms, creating a feedback loop that worsens overall health.

Understanding the mechanisms through which miasma beliefs impact health outcomes requires a multi-faceted
approach. Psychological frameworks, such as the Health Belief Model, suggest that individuals’ perceptions of suscept-
ibility to illness and the perceived severity of their condition influence health behaviors.'”' In this context, patients who
believe that their COPD is caused by miasma may underestimate the importance of lifestyle modifications, such as smoking
cessation or avoiding environmental triggers, viewing their condition as an unavoidable consequence of external factors.

Furthermore, the social implications of adhering to miasma beliefs are complex and warrant further exploration. While it
has been suggested that individuals who subscribe to miasma theory may experience stigma or social isolation, it is also
plausible that shared beliefs could foster social connections among those with similar perspectives. Current literature
indicates that collective beliefs can sometimes enhance social cohesion, although our study did not specifically assess social
isolation. Therefore, future research should investigate the relationship between miasma beliefs and social dynamics, as well
as their potential impact on patients’ willingness to seek assistance and engage in community support. Additionally, future
research should consider the role of self-efficacy in shaping health beliefs and whether these beliefs are more prevalent
before or after a COPD diagnosis. Although our study did not specifically assess this aspect, understanding the timing of
these beliefs could provide valuable insights into their development and impact on patient outcomes.

The findings of this study resonate with existing literature that emphasizes the role of illness perceptions in chronic
disease management. For example, research has shown that patients who understand their illness in terms of controllable
risk factors are more likely to engage in health-promoting behaviors.”° This study extends those findings by specifically
linking miasma beliefs to adverse health outcomes in COPD patients, highlighting a critical area for intervention in
clinical practice.

Moreover, previous studies have indicated that cultural beliefs about health can significantly influence health-seeking
behavior and treatment adherence.?’ >* The persistence of miasma beliefs may reflect broader societal attitudes toward
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environmental health risks, suggesting that healthcare providers must consider these cultural contexts when developing
patient education programs.

Despite the significant insights provided by this study, several limitations must be acknowledged. The cross-sectional
design restricts the ability to draw causal conclusions, and reliance on self-reported measures may introduce bias. Future
research should aim for longitudinal studies that track changes in beliefs and health outcomes over time, providing
a clearer picture of the relationship between miasma beliefs and COPD progression. Additionally, qualitative research
could deepen our understanding of how cultural and social factors sustain miasma beliefs. Exploring patients’ narratives
may reveal the underlying reasons for these beliefs and how they influence health behaviors. Such insights could inform
the development of targeted interventions aimed at reshaping patients’ perceptions and improving treatment adherence.

Given the significant association between miasma beliefs and health outcomes, educational interventions should be
prioritized in clinical settings. Healthcare providers can play a crucial role in addressing these beliefs by offering
evidence-based information about COPD and its risk factors. Tailored educational programs that demystify the causes of
COPD and emphasize the importance of controllable factors may empower patients to take a more active role in their
disease management. Incorporating discussions about miasma beliefs into routine care could facilitate open dialogue,
allowing healthcare providers to address misconceptions and reinforce the importance of evidence-based practices. This
approach not only enhances patient knowledge but also fosters a therapeutic alliance, encouraging patients to engage
more fully in their care. Future research should explore the underlying mechanisms linking miasma theory beliefs to
adverse COPD outcomes. Qualitative studies can provide deeper insights into patients’ perspectives and experiences,
while longitudinal studies can examine the temporal relationship between beliefs and disease progression. Additionally,
interventions targeting miasma theory beliefs should be developed and evaluated to assess their effectiveness in
improving COPD outcomes.

Conclusion

In conclusion, this study suggests a potential association between miasma theory beliefs and health outcomes in COPD
patients. It emphasizes the importance of healthcare providers recognizing these beliefs for effective disease manage-
ment. Targeted educational interventions may enhance patient engagement and adherence, improving health outcomes.
Further research is needed to assess the impact of these initiatives on patient perceptions and management strategies for
COPD, particularly in correcting misconceptions to boost treatment adherence.
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