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SUMMARY

Background. Chronic cough (CC) can impact daily life and persist for years. Its prevalence varies
globally, but whether quality of life in CC also varies across regions is unknown. This study investigates
the association of CC with mental and physical component scores of the 12-item Short Form Health

Survey (SF-12) reflecting health-related quality of life in a multinational study.

Methods. We analysed data from 19,642 adults (240 years), recruited between Jan 2, 2003 and Dec
26, 2016 in 31 sites (25 countries) from the Burden of Obstructive Lung Disease (BOLD) study, who
provided information on quality of life and CC. We assessed associations using linear regression,
adjusted for confounders, and used random-effects meta-analysis to examine differences by sex and

gross national income.

Findings. Overall, lower mental (-1.42, 95%Cl -2.11 to -0.73; |12 = 32.7%) and physical (-2.59, 95%CI -
3.22 to -1.96; 12 = 40.1%) health scores were associated with chronic cough. The association between
physical health score and CC did not materially differ between sexes or gross national income. In
males, physical health seems to be more affected by CC amongst those living in low- and middle-
income countries (LMICs). In females, mental health also seems to be more affected by CC amongst

those living in LMICs.

Interpretation. CC impairs health-related quality of life globally. However, it appears that physical
health in males and mental health in females living in LMICs may be particularly affected by CC. These
findings support the need to consider CC as a target for specific interventions to attenuate its burden

on health and the economy.

Funding. Wellcome Trust (085790/Z/08/2)
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RESEARCH IN CONTEXT

Evidence before this study: We searched PubMed, from database inception to 19 December 2024,

using terms such as "chronic cough," "epidemiology," "quality of life," "SF-12," "adult," and "general
population”. A global and systematic assessment of the relationship of quality of life and chronic

cough is limited to certain world regions and affected by use of different definitions and assessment

tools.

Added value of this study: This study provides population-based estimates of the association of CC
with quality of life for 31 sites, across 25 countries in several world regions, using the same protocol
and definition. This provides a more comprehensive overview about chronic cough and its impact on

health-related quality of life.

Implications of all the available evidence: The findings indicate the need for increased awareness
about chronic cough and its association with reduced quality of life, particularly in low- and middle-
income countries. This evidence can inform public health policies, improve diagnostic approaches, and

guide treatment strategies to alleviate the burden of chronic cough globally.
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INTRODUCTION

Chronic cough (CC) is a debilitating condition that impacts daily life and has been associated with
poor quality of life (QoL) outcomes in some populations.[1-3] It has been associated with several
other conditions including depression, anxiety, sleep disorders, urinary incontinence and social
disability.[4-9] CCis also linked with high healthcare utilization and costs.[10-13] In a European Lung
Foundation internet survey conducted between 2012 and 2013, 96% of 1066 respondents said that
their cough has animpact on their QoL.[14] Recent data from the population-based Respiratory
Health in Northern Europe (RHINE) cohort show that participants with CC have lower work ability and

are more likely to take more days of sick leave compared to those without CC.[15]

Most reports on QoL associated with CC are from countries in Europe[12, 16—-23] and North
America,[13, 24-28] as well as from China, Japan, and South Korea.[2, 11, 29-34] With the exception
of China, these are all high-income countries. In addition, different instruments to assess QolL,
including generic scores as the SF-36 questionnaire[34, 35] and cough-specific tools like the Leicester
Cough Questionnaire (LCQ), have been used.[19, 22] Therefore, the aim of this study was to
investigate the association of CC with QoL across several world regions, including low- and middle-
income countries (LMIC), using data from the multinational Burden of Obstructive Lung Disease

(BOLD) study using the same tool across study sites.[36]

METHODS

Study design

A detailed description of the BOLD study has been published elsewhere.[36] In brief, non-
institutionalized adults (240 years old) were identified and recruited between 2003 and 2016 from
the general population in 41 sites with more than 150,000 inhabitants. In each site, the aim was to
recruit a minimum of 600 participants, with an equal number of males and females. Information on
respiratory symptoms, health status, and exposure to potential risk factors was collected by trained
fieldworkers, who administered standardised questionnaires translated into the local language. All

sites received approval from their local ethics committee, and participants provided written informed
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consent. The study was conducted as per good clinical practice (GCP) as well as local ethics

regulations.

Chronic cough

CC was defined as a cough, without having a cold, on most days for at least three months each year.
It was assessed using two questions: “Do you usually cough when you don’t have a cold?” and “Do
you cough on most days for as much as three months each year?”, and participants who affirmatively

responded to both were classified as reporting CC.[37]

Quality of life

Qol was measured using the 12-item Short Form Health Survey (SF-12) in 31 of the 41 study sites.
The SF-12 form includes questions on 12 items covering eight health-related QoL domains. Answers
to the SF-12 form are scored and the results are reported in terms of a physical component score and
a mental component score, which range from 0 to 100, with 100 representing the highest level of

QoL.[38]

Statistical analysis

We used multivariable logistic regression models to assess the association of the SF-12 component
scores with CC in each study site. These models were adjusted for age (years), sex (male, female),
smoking status (never, former, current), passive smoking (yes, no), body mass index (BMl;
underweight: <18.5 kg.m™, normal weight: 18.5 to 24.9 kg.m?, overweight: 25.0 to 29.9 kg.m,
obese: >30.0 kg.m2), exposure to dust in the workplace (years), education (years), a history of
tuberculosis (yes, no), hypertension (yes, no), chronic airflow obstruction (post bronchodilator ratio
of the forced expiratory volume in the first second to the forced vital capacity below the lower limit
of normal (FEV1/FVC < LLN)), diabetes (yes, no), heart disease (yes, no), and dyspnoea (grade 2 or
above on the modified Medical Research Council dyspnoea scale[39]). Site specific estimates were

pooled using random effects meta-analysis,[40] and stratified by sex and smoking status. We used
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the 12 statistics to summarize heterogeneity across sites. Results were considered significant if p value

< 0.05. Analyses were conducted using Stata v.17 (Stata Corp., College Station, TX, USA).

RESULTS

Population characteristics

Data on 19,642 participants who completed the core questionnaire and had data on CC and QoL
were included in this study (Tables 1 and 2). The mean age of participants ranged from 47 years in
Mysore (India) to 59 years in Tartu (Estonia) and Salzburg (Austria). The lowest proportion of male
participants was found in Tartu (Estonia) at 40.5% while the highest proportion was in Mumbai
(India) at 62.9%. Mean BMI ranged from 21.6 kg/m? in Nampicuan-Talugtug (Philippines) to 30.9
kg/m? in Riyadh (Saudi Arabia). The prevalence of ever smokers ranged from 9.6% in Mysore (India)

to 69.6% in Uitsig-Ravensmead (South Africa).

The prevalence of CC (Table 2) varied widely, ranging from 0.4% in Ife (Nigeria) to 18.1% in Lexington,
KY (USA). For other respiratory conditions, dyspnoea was most frequently reported in Nampicuan-
Talugtug (Philippines) at 28.8%, while chronic airflow obstruction was most common in Uitsig-
Ravensmead (South Africa) at 18.8%. Regarding cardiometabolic comorbidities, heart disease had the
highest prevalence in Tartu (Estonia) at 32.4%, diabetes was most prevalent in Riyadh (Saudi Arabia)

at 27.4%, and arterial hypertension was most common in the Lexington (KY, USA) at 43.8%.

Table 3 provides the mean QoL component scores for each study site. For physical component
scores, Krakow (Poland) had the lowest (43.9) while Blantyre (Malawi) had the highest (53.9) mean
score. In terms of mental health, the lowest mean score (41.8) was found in Fes (Morocco), whereas

the highest mean score (58.4) was found in Mysore (India).

Physical health and chronic cough

The physical component score in people with CC was lower than that of people without CC (-2.59,
95%Cl -3.22 to -1.96) (figure 1). The heterogeneity across sites was low (I? = 40.1%) and mainly driven
by stronger associations in Kashmir (India) with a difference of -7.43 (95%Cl -9.47 to -5.39) and

Mumbai (India) with -6.06 (95%CI -10.89 to -1.22). There was no material difference in the
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association of physical health with CC between high-income country sites (-2.17, 95%Cl -2.80 to -
1.53) and LMIC sites (-2.94, 95%CI -4.08 to -1.81). The magnitude of the association between physical
component score and CC was approximately the same in females (-2.44, 95%Cl -3.27 to -1.61)
(supplementary figure 1) and in males (-2.93, 95%Cl -4.02 to -1.83) (supplementary figure 2).
Although not statistically significant, physical scores in association with CC were lower among males

from LMIC sites than in high income sites.

Mental health and chronic cough

The mental component score in people with CC was lower than that of people without CC (-1.42,
95%Cl -2.11 to -0.73) (figure 2). The heterogeneity across sites was low (1% = 32.7%) and mainly driven
by Mumbai (India) with difference of -6.78 (95%Cl -13.67 to 0.12), London (England) with -6.58
(95%ClI -9.71 to -3.44), Maastricht (Netherlands) with -4.65 (95%Cl -9.35 to 0.05), as well as Mysore
(India) with 6.30 (95%Cl -1.50 to 14.10) and Khartoum (Sudan) with 4.58 (95%CI 0.00 to 9.16). There
was no difference in the association of mental health with CC between high-income country sites (-

1.37, 95%Cl -2.27 to -0.46) and LMIC sites (-1.49, 95%Cl -2.62 to -0.35).

The magnitude of the association between mental component score and CC was approximately the
same in females (-1.19, 95%Cl -2.22 to -0.16) (supplementary figure 3) and in males (-1.71, 95%ClI -
2.79 to -0.64) (supplementary figure 4). Although not statistically significant, mental health scores

were lower among females from LMIC sites than in high income sites.

DISCUSSION

In this multinational population-based study, CC was associated with worse physical and mental
health-related QoL. These associations were independent of chronic airflow obstruction, dyspnoea,

history of tuberculosis, and cardiometabolic comorbidities.

We report lower physical and mental health scores in individuals with CC compared to those without.
One of the key findings was that CC has a particularly greater impact on the physical component,

which can also be observed in other respiratory conditions.[41-45] For CC, similar findings of studies
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that also used SF-12, lower physical component scores have been reported from China[2], Germany
[21] and Norway [46], while data reporting a stronger association with the SF-12 mental component
score are from Japan[11], South Korea and Taiwan[47], the United Kingdom[12], France[20], and
Spain.[23] The use of other cough-specific tools like the LCQ also reflects this variability: a study from
the Netherlands[22] reported lower physical domain scores, while a Finnish employee study [19]
found slightly lower psychological scores. Using the SF-36 questionnaire also showed different
directions where lower physical scores were reported in Australia[35] and Korea[48], but lower

mental health scores in China.[34]

The association with physical and mental QoL was significant and relatively of the same magnitude in
both sexes. This contradicts prior studies suggesting that females may experience a greater impact of
CC on health-related QoL[30] because they have a heightened cough reflex sensitivity[49, 50] and are
more likely to seek medical attention due to other to physical complaints like urinary stress
incontinence.[22, 51, 52] Our results are supported by findings from primarily Asian studies stating
that females did not have a greater impact on physical health scores[2, 34] despite reporting more
frustration and sleep disturbance compared to men.[34] Itis also reported that females are more
adversely affected as the duration of a cough increases.[53] Considering this, previous studies that
reported a stronger negative impact on females may have experienced potential selection bias by
including females with a higher frequency of coughing.[34] However, slight sex differences without
statistical significance were observed in LMIC sites, where lower physical QoL scores were reported

in males and lower mental QoL scores in females.

To our knowledge, no study has compared the effect of CC on QoL by national income levels. Our
study provides strong evidence that CC is a significant global health issue with a substantial negative
impact on both physical and mental QoL without a clear pattern indicating that CC has a stronger
impact in either high-income sites or LMIC sites. However, the above mentioned sex-related
differences were more pronounced in LMICs where healthcare resources are commonly more limited
and chronic respiratory symptoms are among the most prevalent and increasing health

complaints.[54-56]
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The strengths of this population-based study include its large sample size and wide geographical
coverage, the use of a standardised protocol for data collection across study sites, and the rigorous
training of all staff involved in the study. Our study also has limitations. Our definition of CC (i.e.
three month cut-off for cough duration) is not in line with the most recent guidelines[5, 57-59], but
it agrees with the majority of epidemiological studies on CC. [60] This difference should be
considered when comparing our findings with studies with more recent data collection. The cross-
sectional design of this study limits the ability to establish causality. However, it is unlikely that low
health-related QoL would cause CC. The wide variation in prevalence of CC across our study sites is
likely explained by varying exposure to risk factors, [37, 61-63] and because information on CC was
self-reported, it may also be influenced by culture, health literacy and different thresholds for
reporting cough.[64] However, this is unlikely to have had much of influence in our findings as there
was little evidence of heterogeneity in the association between Qol and CC across sites. CC can
present with co-morbidities such as gastroesophageal reflux, rhinosinusitis and depression,[8, 17, 18,
65] for which we do not have information. We did, however, adjust our models for chronic airflow
obstruction, which is a key characteristic of COPD. These conditions should be considered as
potential confounders when assessing the relationship of CC with QoL in future studies. In addition,

this study is limited to adults aged 40 years and above.

In conclusion, our study found that CC significantly impacts both physical and mental health-related
Qol with a stronger effect on the physical component across world regions independently of other
respiratory or cardiometabolic conditions. It also suggests that the strength of these associations
may differ by sex depending on the gross national income of the country of residence. Our findings
emphasize the need for further research into these associations and their underlying mechanisms so
that interventions can be tailored accordingly and supports further research into the treatment of

cough.
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Adewole (Obafemi Awolowo University, lle-Ife, Nigeria); Norway: Amund Gulsvik (PI), Tina Endresen,
and Lene Svendsen (Department of Thoracic Medicine, Institute of Medicine, University of Bergen,
Bergen, Norway); Pakistan: Asaad A. Nafees (Pl), Muhammad Irfan, Zafar Fatmi, Aysha Zahidie, Natasha
Shaukat, and Meesha Igbal (Aga Khan University, Karachi, Pakistan); Philippines: Luisito F. Idolor (PI),
Teresita S. de Guia, Norberto A. Francisco, Camilo C. Roa, Fernando G. Ayuyao, Cecil Z. Tady, Daniel T.
Tan, Sylvia Banal-Yang, Vincent M. Balanag, Jr., Maria Teresita N. Reyes, and Renato. B. Dantes (Lung
Centre of the Philippines, Philippine General Hospital, Nampicuan and Talugtug, the Philippines);
Renato B. Dantes (PI), Lourdes Amarillo, Lakan U. Berratio, Lenora C. Fernandez, Norberto A. Francisco,
Gerard S. Garcia, Teresita S. de Guia, Luisito F. Idolor, Sullian S. Naval, Thessa Reyes, Camilo C. Roa, Jr.,
Ma. Flordeliza Sanchez, and Leander P. Simpao (Philippine College of Chest Physicians, Manila, the
Philippines); Poland: Ewa Nizankowska-Mogilnicka (Pl), Jakub Frey, Rafal Harat, Filip Mejza, Pawel
Nastalek, Andrzej Pajak, Wojciech Skucha, Andrzej Szczeklik, and Magda Twardowska, (Division of
Pulmonary Diseases, Department of Medicine, Jagiellonian University School of Medicine, Krakow,
Poland); Portugal: Cristina Barbara (Pl), Fatima Rodrigues, Herminia Dias, Joao Cardoso, Jodo Almeida,
Maria Joao Matos, Paula Simdo, Moutinho Santos, and Reis Ferreira (the Portuguese Society of
Pneumology, Lisbon, Portugal); Saudi Arabia: M. Al Ghobain (PI), H. Alorainy (P!), E. El-Hamad, M. Al
Hajjaj, A. Hashi, R. Dela, R. Fanuncio, E. Doloriel, I. Marciano, and L. Safia (Saudi Thoracic Society,
Riyadh, Saudi Arabia); South Africa: Eric Bateman (Pl), Anamika Jithoo (PI), Desiree Adams, Edward
Barnes, Jasper Freeman, Anton Hayes, Sipho Hlengwa, Christine Johannisen, Mariana Koopman,
Innocentia Louw, Ina Ludick, Alta Olckers, Johanna Ryck, and Janita Storbeck, (University of Cape Town
Lung Institute, Cape Town, South Africa); Sri Lanka: Kirthi Gunasekera (Pl) and Rajitha Wickremasinghe
(Medical Research Institute, Central Chest Clinic, Colombo, Sri Lanka); Sudan: Asma Elsony (PI), Hana
A. Elsadig, Nada Bakery Osman, Bandar Salah Noory, Monjda Awad Mohamed, Hasab Alrasoul Akasha
Ahmed Osman, Namarig Mohamed Elhassan, Abdel Mu‘is El Zain, Marwa Mohamed Mohamaden,
Suhaiba Khalifa, Mahmoud Elhadi, Mohand Hassan, and Dalia Abdelmonam (the Epidemiological
Laboratory, Khartoum, Sudan); Sweden: Christer Janson (Pl), Inga Sif Olafsdottir, Katarina Nisser, Ulrike
SpetzNystrom, Gunilla Hagg, and Gun-Marie Lund (Department of Medical Sciences: Respiratory
Medicine and Allergology, Uppsala University, Uppsala, Sweden); Trinidad and Tobago: Terence
Seemungal (Pl), Fallon Lutchmansingh, and Liane Conyette (University of the West Indies, St.
Augustine, Trinidad and Tobago); Tunisia: Imed Harrabi (Pl), Myriam Denguezli, Zouhair Tabka, Hager
Daldoul, Zaki Boukheroufa, Firas Chouikha, and Wahbi Belhaj Khalifa (University Hospital Farhat
Hached, Faculte de M edecine, Sousse, Tunisia); Turkey: Ali Kocabas, (Pl), Attila Hancioglu, Ismail
Hanta, Sedat Kuleci, Ahmet Sinan Turkyilmaz, Sema Umut, and Turgay Unalan (Department of Chest
Diseases, Cukurova University School of Medicine, Adana, Turkey); UK: Peter G. J. Burney (PI), Anamika
Jithoo, Louisa Gnatiuc, Hadia Azar, Jaymini Patel, Caron Amor, James Potts, Michael Tumilty, Fiona
McLean, and Risha Dudhaiya (National Heart and Lung Institute, Imperial College London, London, UK);
United States: A. Sonia Buist (PI) (Oregon Health & Science University, Portland, Oregon); Mary Ann
McBurnie, William M. Vollmer, and Suzanne Gillespie (Kaiser Permanente Center for Health Research,
Portland, Oregon); Sean Sullivan (University of Washington, Seattle, Washington); Todd A. Lee and
Kevin B. Weiss (Northwestern University, Chicago, lllinois); Robert L. Jensen and Robert Crapo (Latter
Day Saints Hospital, Salt Lake City, Utah); Paul Enright (University of Arizona, Tucson, Arizona); David
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M. Mannino (Pl), John Cain, Rebecca Copeland, Dana Hazen, and Jennifer Methvin (University of
Kentucky, Lexington, Kentucky). Additional local support for BOLD clinical sites was provided by:
Boehringer Ingelheim China (GuangZhou, China); Turkish Thoracic Society, Boehringeringelheim, and
Pfizer (Adana, Turkey); Altana, AstraZeneca, Boehringer-Ingelheim, GlaxoSmithKline, Merck Sharpe &
Dohme, Novartis, Salzburger Gebietskrankenkasse and Salzburg Local Government (Salzburg, Austria);
Research for International Tobacco Control, the International Development Research Centre, the
South African Medical Research Council, the South African Thoracic Society GlaxoSmithKline
Pulmonary Research Fellowship, and the University of Cape Town Lung Institute (Cape Town, South
Africa); and Landspitali-University Hospital-Scientific Fund, GlaxoSmithKline Iceland, and AstraZeneca
Iceland (Reykjavik, Iceland); GlaxoSmithKline Pharmaceuticals, Polpharma, lvax Pharma Poland,
AstraZeneca Pharma Poland, ZF Altana Pharma, Pliva Krakow, Adamed, Novartis Poland, Linde Gaz
Polska, Lek Polska, Tarchominskie Zaktady Farmaceutyczne Polfa, Starostwo Proszowice, Skanska,
Zasada, Agencja Mienia Wojskowego w Krakowie, Telekomunikacja Polska, Biernacki, Biogran, Amplus
Bucki, Skrzydlewski, Sotwin, and Agroplon (Cracow, Poland); Boehringeringelheim, and Pfizer Germany
(Hannover, Germany); the Norwegian Ministry of Health’s Foundation for Clinical Research, and
Haukeland University Hospital’s Medical Research Foundation for Thoracic Medicine (Bergen,
Norway); AstraZeneca, Boehringer-Ingelheim, Pfizer, and GlaxoSmithKline (Vancouver, Canada); Marty
Driesler Cancer Project (Lexington, Kentucky); Altana, Boehringer Ingelheim (Phil), GlaxoSmithKline,
Pfizer, Philippine College of Chest Physicians, Philippine College of Physicians, and United Laboratories
(Phil) (Manila, Philippines); Air Liquide Healthcare P/L, AstraZeneca P/L, Boehringer Ingelheim P/L,
GlaxoSmithKline Australia P/L, Pfizer Australia P/L (Sydney, Australia), Department of Health Policy
Research Programme, Clement Clarke International (London, UK); Boehringer Ingelheim and Pfizer
(Lisbon, Portugal), Swedish Heart and Lung Foundation, The Swedish Association against Heart and
Lung Diseases, Glaxo Smith Kline (Uppsala, Sweden), Seed Money Grant (PF20/0512), Aga Khan
University, and Chiesi Pakistan (Pvt.) Limited (Karachi, Pakistan
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TABLE LEGENDS

Table 1. Characteristics of study participants in the Burden of Obstructive Lung Disease study at
baseline.

Table 2. Prevalence of chronic cough and other conditions in the Burden of Obstructive Lung Disease
study at baseline.

Table 3. SF-12 mental and physical component scores in the Burden of Obstructive Lung Disease
study at baseline.

FIGURE LEGENDS

Figure 1: Association of physical health score with chronic cough in the BOLD participants. ES (95% Cl)
is the adjusted odds ratio and 95% confidence interval.

Figure 2: Association of mental health score with chronic cough in the BOLD participants.

Supplementary Figure 1: Association of physical health score with chronic cough among females.
Supplementary Figure 2: Association of physical health score with chronic cough among males.
Supplementary Figure 3: Association of mental health score with chronic cough among females.

Supplementary Figure 4: Association of mental health score with chronic cough among males.
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Association of physical score with chronic cough

Effect %
Subgroup and Site (85% CI) Weight
High Income Sites
Ausiralia (Sydney) —_—— -2.02 (-4.80, 0.75) 324
Ausiria (Salzburg) — -2.73(-464,-082) 481
Canada (Vancouver) —_—— -3.18 (-5.60, -0.76) 3.80
England (London) + 160 (-4.14, 0.93) 361
Estonia (Tartu) —— -2.37 (-5.41,0.67) 288
Germany (Hannover) — -1.93 (-4.60, 0.75) 338
Iceland (Reykjavik) —_— -3.68 (-6.09,-1.28) 384
Netheriands (Maastricht) — -0.46 (-3.98, 3.05) 234
Norway (Bergen) —— -2.76 (-5.65, 0.14) 3,08
Poland (Krakow) —— -2.16 (-4.80, 0.49) 343
Portugal (Lisbon) —_— -3.96 (-7.59, -0.33) 224
Saudi Arabia (Riyadh) —— -273(-463,-082) 483
Sweden (Uppsala) —_— 117 (-3.29,0.96) 436
Trinidad & Tobago | —— 0.13(-1.99,1.73) 493
USA (Lexington, KY) ——— -3.10(-5.94, -0.26) 313
Subgroup, DL (F = 0.0%, p = 0.686) b -2.17(-2.80,-1.53)  53.89
I
Low/Middle Income Sites i
Albaria (Tirana) —— -2.29(-3.96, -0.62) 539
Algeria (Annaba) —_— -4.56 (-7.59, -1.53) 288
India (Kashmir) —_— -7.43(-9.47,-538) 453
India (Mumbai) —— 6.06(-10.89,-122)  1.42
India (Mysare) —— 0.49 (-2.93, 3.91) 244
India (Pune) —_— -1.89 (-5.20, 1.43) 255
Malawi (Blantyre) A S— 0.28 (-4.26, 4.81) 158
Malawi (Chikwawa) b — -0.49 (-5.02, 4.03) 169
Morocco (Fes) —_— -3.77 (-6.98, -0.55) 266
Nigeria (fe) — 137 (-14.40,1165)  0.23
Philippines. (Manila) —_—— -4.30 (750, -1.09) 267
Philippines (Nampicuan & Taluglug) e -319(-5.19,-1.19) 463
South Africa (Uitsig & Ravensmead) — 417 (-6.58, -1.76) 382
Sudan (Gezeira) —_— -268(-4.94,-043) 411
Sudan (Khartoum) —————— 0.02(-3.94, 3.99) 196
Tunisia (Sousse) —l—o-l— 124 (:3.75,127) 365
Subgroup, DL (I = 56.9%, p = 0.003) <> -2.94(-4.08,-181)  46.11
i
Heterogeneity between groups: p = 0.243 !
Overall, DL (I’ = 40.1%, p = 0.012) < -2.59(-3.22,-1.96)  100.00
T T
-10.000 0.000 10.000

Figure 1
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Association of mental score with chronic cough

Effect %
Subgroup and Site (95% CI) Weight
High Inceme Sites
Ausiralia (Sydney) — 0.88 (-2.71,4.47) 278
Austria (Salzburg) 3.1 (-5.74, -0.49) 429
Canada (Vancouver) - -1.25 (-3.57, 1.06) 499
England (London) -6.58 (-9.71, -3.44) 339
Estonia (Tartu) — 0.76 (-2.26, 3.79) 357
Germany (Hannaver) — -0.31(-2.35, 1.73) 570
Iceland (Reykjavik) -2.00 (-4.41, 0.41) 477
Netherlands (Maastricht) -4.65 (-8.35, 0.05) 181
Norway (Bergen) — 0.43 (-2.99, 3.85) 3.00
Poland (Krakow) — -0.17 (-3.30, 2.95) 341
Portugal (Lisbon) — -242(-7.05,221) 186
Saudi Arabia (Riyadh) - -0.93 (-2.94, 1.09) 577
Sweden (Uppsala) = -1.24 (-3.84, 1.35) 436
Trinidad & Tabago - -0.34 (-2.31, 1.62) 591
USA (Lexington, KY) o -2.25 (-5.44, 0.94) 332

Subgroup, DL (I’ = 36.9%, p = 0.075) 137 (-2.27,-046) 5892

Lowi/Middle Income Sites

Albania (Tirana) 0.92(-2.13, 0.30) 8.40
Algeria (Annaba) -3.83 (6,60, -1.06) 401
India (Kashmir) — -0.54 (-2.97,1.89) 471
India (Mumbai) -6.78 (-13.67,0.12) 092
India (Mysore) ———— 6.30 (-1.50, 14.10) 073
India (Pune) — -0.70 (452, 3.11) 254
Malawi (Blantyre) — -2.50(-7.79, 2.79) 1.48
Malawi (Chikwawa) —— 232(-5.12,977) 080
Morocco (Fes) — 299 (-7.70,172) 1.80
Nigeria (Ife} — -4.55 (-13.08, 3.99) 062
Philippines. (Manila) — -0.47 (-6.03, 5.10) 135
Philippines (Nampicuan & Talugtug) -3.20 (-5.75, -0.65) 445
South Africa (Uitsig & Ravensmead) o 126 (-3.74,1.22) 460
Sudan (Gezeira) 197 (-23.37,1942) 010
Sudan (Khartoum) ——— 4.58 (0.00, 9.16) 189
Tunisia (Sousse) 366 (-7.34, 0.02) 268

Subgroup, DL (I’ = 32.9%, p = 0.099) -149(-262,-035)  41.08

Heterogeneity between groups: p = 0.874
Overall, DL {I' = 32.7%, p = 0.042)

o“e{‘ J-HJ-HLJ-LL-&{-ﬂﬂlﬂ-lh-i#-h

-1.42 (-2.11,0.73) 100.00

-20.000 0.000 20.000

Figure 2
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Table 1. Characteristics of study participants in the Burden of Obstructive Lung Disease study

Males Age(year), BMI(kg/m?), Ever Passive Education (years), Dustinworkplace
N (%) mean (SD)  mean (SD) smokers (%) smoking (%) mean (sd) (years), mean (sd)
Albania (Tirana) 887 49,5 55(12) 27.5(4.1) 36.5 37 10 (5) 15(14)
Algeria (Annaba) 828 51.0 53(11) 28.1(5.6) 39.7 10.5 8(6) 6(10)
Australia (Sydney) 474  46.0 58(13) 27.7 (5) 52.3 111 11 (3) 4(9)
Austria (Salzburg) 1202 46.8 59(12) 26.2(4.1) 53.3 21.6 10(2) 5(12)
Canada (Vancouver) 793 479 56(12) 26.7 (5) 57.3 5.6 16 (3) 3(8)
England (London) 642 456 57(12) 27.1(4.9) 65.5 17.3 14 (4) 4(10)
Estonia (Tartu) 565 40.5 59(12) 28.3(5.3) 45.6 15.3 14 (4) 5(10)
Germany (Hannover) 529 47.0 57(11) 26.6 (4.3) 60.4 17.8 11(2) 3(9)
Iceland (Reykjavik) 726  52.0 57(12) 27.8(4.9) 66.3 16.7 13 (4) 4(10)
India (Kashmir) 751 51.6 51(11) 22.6(3.7) 52.2 64.1 2(4) 0(1)
India (Mumbai) 434 629 53(10) 23.9(4.1) 10.0 0.9 9(5) 1(6)
India (Mysore) 592 423 47(7) 24.7 (3.8) 9.6 0 9(6) 1(4)
India (Pune Rural) 828 60.0 52(10) 22.1(3.9) 12.5 11 4(4) 2(6)
Malawi (Blantyre) 359 544 50(9) 24.4 (5) 16.2 3.3 9(4) 3(7)
Malawi (Chikwawa) 381 56.9 51(10) 21.8(3.8) 29.2 2.7 4(4) 3(7)
Morocco (Fes) 474  60.3 53(12) 27.2(4.9) 35.3 8.1 5 (6) 9(13)
Netherlands (Maastricht) 572  47.4 58(12) 27.4 (4.5) 64.3 18.2 15(5) 3(9)
Nigeria (Ife) 841  55.1 53(11) 25(5.1) 14.6 1.7 10 (6) 5(10)
Norway (Bergen) 574  49.0 57(12) 26.4(4.2) 64.6 22 13 (3) 7(12)
Philippines (Manila) 825 46.5 52(11) 24.5(4.7) 56.8 49.4 10 (4) 7 (11)
Philippines (Nampicuan & Talugtug) 715 49.3 54(11) 21.6(4.1) 55.2 47.2 8(4) 6(12)
Poland (Krakow) 477 499 55(11) 27.6(4.7) 61.7 40.8 11 (3) 10(13)
Portugal (Lisbon) 563 47.8 57(12) 27.7 (4.5) 44.9 19.8 9(5) 10 (14)
Saudi Arabia (Riyadh) 609 54.9 50(8) 30.9(5.7) 27.0 5.4 10 (5) 3(8)
South Africa (Uitsig/Ravensmead) 763  44.2 53(10) 27.5(7.3) 69.6 49.9 8(3) 7 (10)
Sudan (Gezeira) 372 57.2 52(10) 26.9(17.6) 27.7 111 6 (5) 5(11)
Sudan (Khartoum) 479  53.1 53(11) 26.3(6.3) 21.7 7.5 7 (6) 3(8)
Sweden (Uppsala) 488 47.5 58(11) 26.7 (4.3) 59.0 5.8 13 (4) 5(11)
Trinidad and Tobago 1051 50.0 55(11) 28.7(9.3) 29.8 22 11 (4) 7 (11)
Tunisia (Sousse) 433 60.7 51(9) 27.8(5.2) 52.8 30.4 9(5) 11(13)
USA (Lexington, KY) 415 46.3 56(12) 30.4(6.3) 61.0 26.6 13(3) 8(12)

Downloaded from https://publications.ersnet.org on July 11, 2025 by guest. Please see licensing information on first page for reuse rights.



Table 2. Prevalence

of chronic cough and other conditions in the Burden of Obstructive Lung Disease study.

Chronic Dyspnoea (%) Chronic airflow History of Heart disease (%) Hypertension (%) Diabetes (%)
N cough (%) obstruction (%) tuberculosis (%)

Albania (Tirana) 887 9.8 9.2 7.4 0.7 2.7 22.1 6.9
Algeria (Annaba) 828 28 123 6.2 24 6.1 22.2 14.2
Australia (Sydney) 474 64 7.2 9.7 0.8 111 314 8.2
Austria (Salzburg) 1202 54 8 16.9 26 12.7 29.9 5.9
Canada (Vancouver) 793 106 6.7 12.7 3.1 119 20.2 7.4
England (London) 642 143 142 17 18 6.2 33.7 6.3
Estonia (Tartu) 565 6.7 135 59 6.2 324 36.5 6.3
Germany (Hannover) 529 7.7 3.8 8.2 3.6 12.7 33.2 4.8
Iceland (Reykjavik) 726 111 8.7 11.1 49 13.7 31.7 4.2
India (Kashmir) 751 56 49 16 04 11 26.7 26
India (Mumbai) 434 16 9.8 6.5 0.5 2 10.6 5.2
India (Mysore) 592 14 0.0 7.9 0 0.2 17 16.9
India (Pune Rural) 828 1.7 6.6 59 0.8 0.8 52 22
Malawi (Blantyre) 359 21 19 6.4 5.2 1.9 16.1 5.9
Malawi (Chikwawa) 381 1.2 14 12.2 4 0.9 1.6 1.3
Morocco (Fes) 474 6.4 14.8 6.8 0.9 29 22 9.1
Netherlands (Maastricht) 572 5.3 103 18.4 15 164 30 7.2
Nigeria (Ife) 841 04 3.2 7 04 0.1 14 0.6
Norway (Bergen) 574 72 53 111 0.1 8.7 25.2 4
Philippines (Manila) 825 6.1 229 8.6 10.3 7.6 23.6 6.1
Philippines (Nampicuan & Talugtug) 715 8 288 15 3.5 7.4 20.4 2.6
Poland (Krakow) 477 7 241 13.9 2 29.8 40.2 10
Portugal (Lisbon) 563 9.1 122 7.8 5 9.3 28.9 8.9
Saudi Arabia (Riyadh) 609 109 225 2.8 1.8 5 24 274
South Africa (Uitsig/Ravensmead) 763 11.4 287 18.8 15.2 7.3 34.9 11.4
Sudan (Gezeira) 372 13 8.2 5.8 0.3 0 9.7 6.7
Sudan (Khartoum) 479 3.3 6.8 10.1 0.9 19 20.6 8.7
Sweden (Uppsala) 488 6.7 55 7.8 11 9.6 26.6 3
Trinidad and Tobago 1051 71 86 5.9 0 5.3 27.9 14.8
Tunisia (Sousse) 433 82 154 5.2 0 4 14.1 7
USA (Lexington, KY) 415 18.1 195 124 23 22.8 43.8 15.7
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Table 3. SF-12 mental and physical component scores in the Burden of Obstructive Lung Disease study.

N Mental component score, mean (sd)  Physicalcomponent score, mean (sd)
Albania (Tirana) 887 51.4(5.9) 51.5(6.8)
Algeria (Annaba) 828 49.3 (7.2) 49.7 (8.8)
Australia (Sydney) 474 51.8 (9.3) 51.1(8.5)
Austria (Salzburg) 1202 54.2 (8.6) 50.4 (7.5)
Canada (Vancouver) 793 50.8 (9.6) 51.6 (9)
England (London) 642 48.8 (11) 49(10.3)
Estonia (Tartu) 565 52(8.7) 47.3(9.2)
Germany (Hannover) 529 55.9(7.5) 48.6 (7.9)
Iceland (Reykjavik) 726 53.6(8.9) 50.5(9.3)
India (Kashmir) 751 51.7 (6.3) 51.2 (6.6)
India (Mumbai) 434 58 (6.6) 52.3(7.1)
India (Mysore) 592 58.4(7.1) 53.3(4.1)
India (Pune Rural) 828 49.3 (7.4) 50.1(6.6)
Malawi (Blantyre) 359 54 (8.2) 53.9(3.9)
Malawi (Chikwawa) 381 56 (7.9) 52.3(4.1)
Morocco (Fes) 474 41.8(8.4) 50.8(9.2)
Netherlands (Maastricht) 572 53.5(9.4) 50.2 (9)
Nigeria (Ife) 841 55.2(9.7) 45.5(8.3)
Norway (Bergen) 574 54.2 (8.9) 50.8 (8.7)
Philippines (Manila) 825 53.2(9.4) 46.4 (7.6)
Philippines (Nampicuan & Talugtug) 715 50.1(7.2) 45.7 (7.6)
Poland (Krakow) 477 47.8(10.2) 43.9(10.7)
Portugal (Lisbon) 563 50.3(11.4) 49.7 (8.6)
Saudi Arabia (Riyadh) 609 50.2 (7.8) 48.5(8.6)
South Africa (Uitsig/Ravensmead) 763 49 (9.8) 46.5(9.4)
Sudan (Gezeira) 372 53.1(10.1) 47.3(7.6)
Sudan (Khartoum) 479 47.6(9.2) 48.8 (7.4)
Sweden (Uppsala) 488 43.5(6.8) 48.8 (6.6)
Trinidad and Tobago 1051 54.9(8.4) 48.2 (7.1)
Tunisia (Sousse) 433 50.5(9.7) 47.4 (8.6)
USA (Lexington, KY) 415 50.4(11.1) 458 (11.4)
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Association of physical score with chronic cough among females

Effect %

Subgroup and Site (95% CI) Weight
High Income Sites.
Australia (Sydney) :—-ik— 0.23(-2.29, 2.75) 498
Austria (Salzburg) —_—— -3.06 (-5.71, -0.41) 475
Canada (Vancouver) —-QAI— -3.83 (-6.96, -0.70) 400
England (London) —— <114 (4.34, 2.07)
Estonia (Tartu) —_— -350(-8.32, 132 225
Germany (Hannover) —0—{— -4.15 (-7.79, -0.52) 333
lceland (Reykjavik) —_—— 6.36(-10.14,-2.59)  3.18
Netherlands (Maastricht) L me e 1.32(-3.11, 5.76) 255
Norway (Bergen) —_— 481 (-9.53, -0.08) 232
Poland (Krakow) —_—— -0.69 (-4.19, 2.80) 3.50
Portugal (Lisbon) —_— -2.12 (-4.49, 0.26) 5.24
Saudi Arabia (Riyadh) + 257 (-6.13,-0.02) 491
Sweden (Uppsala) —_——— -1.21(-4.32, 1.90) 402
Trinidad & Tobago H —-|F— 0.75(-1.36, 2.85) 578
USA (Lexington, KY) —_—— -3.18(-6.89, 0.52) 325
Subgroup, DL (I = 40.2%, p = 0.054) < -205(-3.11,-1.00)  57.94

T

1
LowMiddle Income Sites 1
Albania (Tirana) —_— -5.43(-8.62, -2.24) 3.80
Algeria (Annaba) —_— 7.59(-13.02,-2.16)  1.87
India (Kashmir) —_— -6.13(-8.94,-3.32) 448
India (Mumbai) —_— -3.74(-10.31, 2.83) 137
inda Purer . S 2
ndia (Pune —_— - -7.93, 1. .
Malawi (Blantyre) —— 064 (-3.53, 2.26) 434
Morocco (Fes) —_— -1.24(-827.579) 122
Nigeria (Ife) - 3.76 (-6.42, 13.93) 062
Philippines (Manila) —_— -4.07 (-7.45, -0.68) 365
Philippines (Nampicuan & Talugtug) ——t -1.80 (4.15, 0.54) 531
South Africa (Uitsig & Ravensmead) —-o-ll— -368(-6.64, -0.72) 424
Sudan (Khartoum) —— -161(-7.93,4.70) 146
Tunisia (Sousse) —_—— -1.92 (-5.88, 1.84) 3.19
Subgroup, DL (I = 38.4%, p = 0.071) ¢ -295(4.26 -164) 4206

1
Heterogeneity between groups: p = 0.287 !
Overall, DL (I = 40.7%, p = 0.013) <> -2.44(-3.27,-161)  100.00

T T
-10.000 0.000 10.000
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Association of physical score with chronic cough among males

Effect %
Subgroup and Site (95% CI) Weight
High Income Sites
Australia (Sydney) —_— -7.28(-12.81,-1.75) 221
Austria (Salzburg) —— -2.70 (-5.08, -0.33) 410
Canada (Vancouver) ——t -2.16 (-5.80, 1.48) 326
England (London) ——t -3.38 (-7.22, 0.46) 313
Estonia (Tartu) —— -0.36 (-3.29, 2.57) 373
Germany (Hannover) | —— 0.90 (-1.77, 3.56) 39
Ioeland (Reykjavik) —_— -1.09 (-3.70, 1.61) 395
Netherlands (Maastricht} — -343(-9.21,235) 210
Norway (Bergen) —— -0.94 (-3.88, 2.00) a7z
Poland (Krakow) — 237 (631, 157) 307
Portugal (Lisbon) —_——+ -8.55 (-17.98, 0.87) 1.07
Saudi Arabia (Riyadh) —— -2.94(-5.91,0.03) 370
Sweden (Uppsala) e -1.14(-3.85, 1.57) 388
Trinidad & Tobago ——— -0.92(-4.01,217) 62
USA (Lexington, KY) —:.—— 233 (6.21, 154) a1t
Subgroup, DL (I = 0.0%, p = 0.453) o3 -1.71 (-2.55, -0.86) 48.56
'
Low/Middle Income Sites ,
Albania (Tirana} | = -1.13(-2.33,0.07) 479
Algeria (Annaba) — -3.98 (-7.76, -0.20) 317
India (Kashmir) —— , -10.01 (-13.11,6.91) 361
India (Mumbai) R 7.29(-12.42,-2.16) 240
India (Mysore) —_— 0.06 (-5.39, 5.50) 225
India (Pune) —l— -1.78 (-6.24, 2.69) 276
Malawi (Blantyre) R -0.37 (-6.66, 5.92) 190
Malawi (Chikwawa) 0.15 (-4.82, 5.13) 248
Morocco (Fes) —_— -6.06 (-9.63, -2.48) 330
Nigeria (Ife) —_— h -16.86 (-21.38,-12.34) 272
Philippines (Manila) ——— -361(-6.77, -0.45) 357
Philippines (Nampicuan & Talugtug) —— 379 (6.27, -1.31) 404
South Africa (Uitsig & Ravensmead) — 451 (-8.19, -0.83) 323
Sudan (Gezsira) ——] 223 (-4.34,-0.13) 428
Sudan (Khartoum) | m—tp— 163(-1.84,5.11) 336
Tunisia (Sousse) e -0.85 (-4.03, 2.33) 356
Subgroup, DL (I = 82.3%, p = 0.000) 6 -3.78 (-5.68, -1.88) 5144
1
Heterogeneity between groups: p = 0.051 !
Overall, DL (I’ = 70.8%, p = 0.000) S -2.93 (-4.02, -1.83) 100.00
T T

-20.000 0.000 20.000

Figure S2
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Association of mental score with chronic cough among females

Effect %

Subgroup and Site (95% CI) Weight
High Income Sites.
Australia (Sydney) —H|-— -0.32 (-4.58, 4.33) 3.16
Austria (Salzburg) —_— -3.06 (-6.57, 0.44) 4.38
Canada (Vancouver) —J{L— -0.27 (-3.16, 2.62) 522
England (London) —_— -4.41 (B85, -0.17) 3.55
Estonia (Tartu) —_—— 1.63 (-3.15, 6.40) 3.06
Germany (Hannover) — 1.25 (-1.34, 3.85) 567
lceland (Reykjavik) — -0.51(4.24,322) 4.10
Netherlands (Maastricht) —_——— -2.98 (-9.13, 3.16) 214
Norway (Bergen) ——— 2.45(-2.29,7.19) 3.09
Poland (Krakow) —_—— -3.66 (-7.99, 0.68) 346
Portugal (Lisbon) —_— -1.67 (-7.09, 3.76) 2,58
Saudi Arabia (Riyadh) e 1.85 (-0.86, 4.35) 581
Sweden (Uppsala) -3.40 (-7.30, 0.50) 391
Trinidad & Tobago 0 t -0.56 (-3.47, 2.36) 518
USA (Lexington, KY) -1.90 (-6.26, 2.45) 3.44
Subgroup, DL (I = 22.5%, p = 0.204) ]Cv -0.71(-1.82,0.39) 58.77
LowMiddle Income Sites :
Albania (Tirana) —01—— -1.90 (-5.06, 1.24) 4.86
Algeria (Annaba) —_—— 7.19(-1354,-0.84) 2,04
India (Kashmir) |- -0.57 (-2.20, 1.06)
India (Mumbai) [ 9.04 (1.20, 16.87)
India (Mysore) b 8.86 (-1.45, 19.17)
India (Pune) —o-||r-— 0.4 (-5.80, 6.69)
Malawi (Blantyre) —_— -374(-B.74, 1.26)
Morocco (Fes) - 453 (-6.57, -2.08)
Nigeria (Ife) : -4.24(-18.23 9.74)
Philippines (Manila) — -5.43 (1513, 4.28)
Philippines (Nampicuan & Talugtug) —_— 525 (-9.20,-1.29)
South Africa (Uitsig & Ravensmead) —Hl—— -0.10(-3.17, 2.96)
Sudan (Khartoum) o B SE— 557 (-1.64, 12.78)
Tunisia (Sousse) —_—— -3.87 (-10.64, 2.90)
Subgroup, DL (I = 58.5%, p = 0.003) + -1.57 (-3.49, 0.35)

'
Heterogeneity between groups: p = 0.447 !
Overall, DL (I = 46.0%, p = 0.004) <> -1.19(-2.22,-0.16)  100.00

T T

-20.000 0.000 20.000

Figure S3
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Association of mental score with chronic cough among males

Effect %
Subgroup and Site (95% CI) Weight
High Income Sites.
Australia (Sydney) 1| —— 474 (1.08,8.39) an
Austria (Salzburg) ——o—l— -3.54 (-7.45, 0.37) 349
Canada (Vancouver) —r—t= -2.72 (-6.45, 1.00) 164
England (London) —_— -972(-13.97,-548) 323
Estonia (Tartu) _ﬁ—— -0.20 (-3.84, 3.45) an
Germany (Hannover) — -1.63(-5.10, 1.84) 387
Iceland (Reykjavik) —— -3.48 (-6.49, -0.48) 430
Netherlands (Maastricht) —_— -7.35 (-14.40, -0.30) 171
Norway (Bergen) —-H— -1.47 (-5.85, 2.91) 312
Poland (Krakow) —— 2.48 (-1.65, 6.60) a3
Portugal (Lisbon) —— -5.12(-8.75, -1.49) 373
Saudi Arabia (Riyadh) ——r -4.04 (-7.28, -0.80) 408
Sweden (Uppsala) | T— 2,00 (-0.40, 4.41) 489
Trinidad & Tobago — -0.39 (-3.04, 2.26) 465
USA (Lexington, KY) —ﬁ' — 282 (-7.30,166) 305
Subgroup, DL {I" = 72.5%, p = 0.000) ¢ -198(-376,-0.20) 5448
]
Low/Middle Income Sites |
Albania (Tirana) - 0.42 (151, 067) 6.06
Algeria (Annaba) —— -2.24 (-4.80,0.32) 474
India (Kashmir) — 0.07 (-5.41, 5.55) 2.4
India (Mumbai) —_—— -8.30 (-14.86, -3.74) 237
India (Mysore) | —— 3.85 (-0.97, 867) 281
India (Pune) —— -1.97 (6.75, 2.60) 284
Malawi (Blantyre) —_— -3.92 (-10.45, 261) 191
Malawi (Chikwawa) + 3.96 (-7.78, 15.69) 0.74
Morocco (Fes) —_— -155(-8.31,5.22) 182
Nigeria (Ife) —_— -3.48 (-9.15, 2.20) 231
Philippines (Manila) —_—r— 0.22(-3.87.431) 334
Philippines (Nampicuan & Talugtug) — -1.37 (4.15, 1.41) 452
South Africa (Uitsig & Ravensmead) —— 210 (-561, 141) 383
Sudan (Gezeira) - -358 (2161, 1445) 034
Sudan (Khartoum) ————— 4.04 (-2.61, 10.68) 1.86
Tunisia (Sousse) —_— -4.30 (-8.08, -0.52) 359
Subgroup, DL (I = 34.7%, p = 0.085) b -145(-2.73,-017) 4552
1
Heterogeneity between groups: p = 0.635 !
Overall, DL (I’ = 56.7%, p = 0.000) Fe3 -71(-2.79,-064)  100.00
T T
-20.000 0.000 20.000

Figure S4
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