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ABSTRACT:
BACKGROUND:
ATS/ERS guidelines recommend context-specific exposure assessments to diagnose interstitial
lung disease (ILD). In sub-Saharan Africa (sSA) ILD diagnoses are rare, and locally validated
ILD exposure questionnaires are not used.

METHODS:
A physician-administered ILD exposure questionnaire was developed using a 4-step mixedmethods modified Delphi approach. First, ILD questionnaires from high-income countries and
pneumotox.com data were reviewed, compiled, and face-validated. Second, a local pilot-group
of ILD experts ranked item relevance utilizing a Likert scale and suggested additions. Third,
questionnaire format and pilot rankings were addressed in focus group discussion which was
analyzed using grounded theory. Finally, following focus group discussion modifications, the
resulting items (with 3 duplicate item groups for evaluation of internal consistency) were ranked
for importance by members of the pan-African Thoracic Society (PATS).

RESULTS:
Face-validation resulted in 82 items in four categories: illicit drugs/tobacco, environmental
exposures, occupations, and medications. Pilot-group (n=10) ranking revealed 27 outliers and
30 novel suggestions. Focus group discussion (n=12) resulted in 10 item deletions, 14 additions
and 22 re-wordings; themes included desire for extensive questionnaires and stigma sensitivity.
Final validation involved 58 PATS members (average age 46 (SD 10.6), 76% male, from 17
countries) ranking 84 items derived from previous steps and 3 duplicate question groups. The
questionnaire was internally consistent (Chronbach-alpha >0.80) and ultimately included 73
items.

CONCLUSION:
This mixed-methods study included experts from 17 countries in sSA and successfully
developed a 73 item ILD exposure questionnaire for sSA. African pulmonary experts valued
region-specific additions and ranked several items from existing ILD questionnaires as unimportant.

Introduction:
Interstitial lung disease (ILD) encompasses a group of heterogeneous disorders with over 200
separate entities. While classification schemes for ILD vary, they are often separated into three
categories: ILD related to underlying diseases (such as connective tissue disease), ILD related
to medications or environmental exposure (such as hypersensitivity pneumonitis (HP) or
pneumoconiosis), and idiopathic ILDs, such as idiopathic pulmonary fibrosis (IPF) or
sarcoidosis.[1] Within low and middle-income countries and specifically sub-Saharan Africa
(sSA) there has been limited ILD research. However, environmental risk factors for ILD are
common in sSA and population-based pulmonary function studies have shown high rates of
preserved ratio impaired spirometry raising the possibility that ILD diagnosis may frequently be
missed.[2-4]

Treatment and prognosis of ILD is dependent on etiology. Current guidelines recommend a
thorough review of exposures when evaluating an individual with ILD.[1] Despite this
recommendation, ILD is often misclassified, and relevant exposures are overlooked. In one
study, 46% of patients referred to tertiary ILD clinic for IPF were ultimately diagnosed with
HP.[5] In sSA, there are barriers to guideline-based diagnostic workup for ILD which include
lack of knowledge about ILD, limited access to CT scanners and pulmonary function testing,
and a shortage of multi-disciplinary expert panels for ILD diagnosis.[3,6]

Questionnaires are useful clinical tools and have demonstrated benefits in various settings; they
can increase pulmonologist adherence to guidelines and improve case finding for respiratory
diseases, such as COPD or obstructive sleep apnea.[7] Furthermore, questionnaires can
identify pertinent occupational exposures and the ATS/ERS recommends using questionnaires
in evaluation of patients with suspected ILD.[1,8] Many clinics in high-income countries use
exposure questionnaires along with radiologic, clinical and laboratory evaluation to accurately

diagnose ILD; unfortunately there are no instruments, to our knowledge, that screen for
exposures in sSA.[1,6]

The Delphi method is a well-established technique for consensus gathering within medical
research. It includes literature review, opinion of stakeholders and the judgment of experts
within a field to reach agreement.[9] The modified Delphi method for questionnaire development
comprises 4 stages; identification of a research problem; a literature search; development of a
questionnaire by a panel of experts; and finally, an iterative process where the modified
questionnaire is sent to an external expert panel for anonymous serial ranking of each question
or component (generally 2 or three cycles).[9, 10] There are several accepted modifications to
the original Delphi protocol, one modification involves inclusion of face-to-face or focus groups
discussions during the iterative Delphi process and is termed a qualitative Delphi protocol.[11]

Given the benefit of questionnaires for identifying exposures in patients with suspected ILD and
the challenges with ILD diagnosis in sSA, we developed a healthcare-worker administered
exposure questionnaire for patients with ILD utilizing mixed-methods and a qualitative Delphi
approach.

Methods:
We developed the sSA ILD exposure questionnaire utilizing a 4-step mixed method technique
based on a qualitative Delphi protocol including: 1) background research and face validation, 2)
questionnaire-item ranking on a Likert scale, 3) focus group discussion of the initial Likert
ranking and finally 4) Likert ranking by an external sample of pulmonary experts across sSA in
the pan-African Thoracic Society (PATS). (Fig. 1)

Literature Review

Literature review and publicly available ILD questionnaires were reviewed in October, 2019.
Publicly available ILD questionnaires were identified through PubMed and Google search and
revealed two publicly available ILD questionnaires, both developed in high-income
countries.[12,13] Our search did not identify any exposure questionnaires related to ILD within
sSA. Next, a review of www.pneumotox.com, a comprehensive database of medications
causing lung injury, was reviewed and medications with high incidence (>200 cases) of injury
were recorded. Questionnaires and pneumotox data were compiled and redundant items were
removed, all remaining items from the two questionnaires and pneumotox data were eligible for
inclusion and used to create an initial comprehensive list of 82 questionnaire items. These items
were separated into 4 categories: illicit drugs and tobacco, environmental exposures,
occupations, and medications.

Face Validation and Pilot Group Ranking
The 82-item list was face-validated and modified by three pulmonary experts in Uganda in
November, 2019. This panel included the principal investigator (PJ) and two senior pulmonary
physicians at Makerere Lung Institute in Kampala, Uganda. These physicians reviewed the list
for broad applicability to sSA and ensured that the questionnaire structure was applicable for
clinic use in sSA.
Next, the questionnaire was distributed to a pilot group, a convenience sample of ten physicians
familiar with ILD at Makerere School of Medicine and the associated tertiary medical center,
Mulago Hospital in Kampala, Uganda. The group ranked the question items using a 5-point
Likert scale (5 indicating a highly important and locally relevant item, and 1 indicated an item
that was not locally relevant).

The pilot group was instructed to focus on the likelihood that the exposure item contributes to
ILD and was relevant to their local setting. The group was also encouraged to suggest any
items they felt were missing in each category.

Focus Group Discussion
A focus group discussion guide was developed by the study team (PJ, NRyk, RP) to explore
topics such as: item understanding, response/recall difficulty, contextual relevance, potential
stigmatization, validity of suggested items, questionnaire structure, and barriers and facilitators
to the feasibility and acceptability of questionnaire use in local clinical practice. Focus group
discussion participants were recruited via posted fliers and snowball sampling amongst medical
personnel at Makerere, University. In addition, to allow for iterative discussion per the qualitative
Delphi protocol, several members of the initial pilot group were included in the focus group
discussion.[11] The focus group discussion was conducted with 12 Ugandan medical providers,
note-taker (RP), and moderator (PJ) in Uganda (Table 1).

All questionnaire items were reviewed, including items newly suggested by the pilot-group.
Questionnaire items ranked in the lower quartile of importance or with high variability (defined
as having a standard deviation in the upper quartile and indicating disagreement within the pilot
group on level of importance), were addressed specifically by the moderator (PJ). The focus
group discussion was audio recorded and transcribed in a condensed form, by three members
of the study team (PJ, RP and EM). The transcription process focused on discussions related to
inclusion or exclusion of questionnaire items, feasibility, and structure. Emerging themes related
to consensus or disagreement about questionnaire items were analyzed using a grounded
theory approach which describes a systematic inductive method for analyzing qualitative data
and developing a codes to identify recurrent themes.[14]

Two members of the study team (PJ and RP) conducted focus group discussion analysis. As
themes were identified and categorized, a codebook was iteratively developed. The two
reviewers compared codes; discrepancies were discussed to reach consensus. Finally, the
coded transcript was reviewed along with original audio by another member of the study team
(TS) to ensure no disagreements existed. Based upon this qualitative analysis, items with
consensus for omission or addition as well as structural changes to the questionnaire were
implemented.

External Validation
Questionnaires derived from the steps above were distributed to the pan-African Thoracic
Society (PATS) in July of 2020. PATS is a multidisciplinary group of pulmonary specialists from
across sSA. The questionnaire was modified for electronic administration and distributed to all
PATS members via e-mail. Members individually ranked each item on a 5-point Likert scale.
The data was analyzed and questions with a mean Likert scale ranking in the lowest decile were
removed. Three duplicate items were added to allow for increased strength to calculate of
Chronbach alpha in 3 item groups (asbestos one addition for 4 total items, water damage on
addition for 3 total items, and chemical fumes one addition for 3 total items) one Additionally,
questions with high discordance were all reviewed by the study team. Following this analysis,
the final questionnaire was produced.

Ethical approval for this project was provided by Johns Hopkins University IRB #00225975 and
the Makerere School of Medicine Research and Ethics Committee (Reference #2019-157) in
November of 2019.

Results:
Face Validation

The initial questionnaire included 82 unique questions in four categories: “Smoking and Illicit
Drugs”, “Environmental Exposures”, “Occupational History” and “Medications.” Face validation
amongst three pulmonary physicians practicing in Uganda resulted in five item additions and
five deletions. The reason for item removal was lack of relevance to the local context in all five
cases. The five additions were based upon clinical experience of the three preliminary
reviewers.

Pilot Group Likert Ranking
The pilot group included 10 Ugandan physicians from four specialties who were all involved with
ILD treatment or diagnosis (Table 1). The average item Likert scale score was 4.08 (SD 0.51),
median 4.11 (IQR 3.79-4.42). Nineteen questions ranked in the lowest quartile for importance
and relevance; 20 questions had high variability or disagreement (upper quartile of standard
deviation, >1.24). After accounting for overlap, 27 items were flagged for discussion within the
focus group discussion. The pilot group provided 30 new and unique additions. Redundant
suggestions were combined after review by the study team; for example, recommendations for:
“dusty road”, “road dust,” “dirt road” were combined as the phrase “dusty road”.

Focus Group Discussion
The focus group discussion was conducted in February of 2020 in Uganda with 12 participants
(Table 1). Coding and analysis revealed consensus for 22 re-wording or re-structuring
modifications, 14 additions and 10 item deletions. When discussing the structure of the
questionnaire, the primary theme was the desire for an exhaustive questionnaire despite
feasibility concerns. (Table 2)
Modifications: There were 4 primary themes for questionnaire modifications: poor local
relevance (most common), lack of comprehension or familiarity for patients, lack of
comprehension or familiarity for healthcare providers and stigma sensitivity. For example, when

discussing inclusion of “parakeet” one focus group discussion participant stated “but why be
specific and have these birds we do not know, start with birds you know: chickens, ducks,
turkeys, pigeons, guinea fowl.” This modification reached unanimous consensus. Modifications
included restructuring question 2 (smoking questions) and question 8 (indoor smoke exposure)
as single questions with sub-headings, this resulted in 7, previously independent items, being
combined within these 2 questions (Figure 3.).
Additions: The “occupation” and “exposure” categories had the most suggested additions, 5/14
and 4/14 respectively with only 2 additions in the medication category and one in the
drug/tobacco category. Examples of suggested additions included: “sniffing petrol,” “shisha,”
“chalk dust,” “charcoal seller.”
Deletions: Deletions were most common in the exposure category 5/10 (50%). The most
common reason for deletion was lack of local relevance, some examples of deletions include
“humidifier,” “swamp cooler” and “beryllium” (supplement 1).
Focus group discussion resulted in a questionnaire with 81 unique items. Three duplicate items
were added prior to PATS ranking to allow for calculation of internal validity, this resulted in 84
items for PATS Likert ranking (see below).

PATS Likert Ranking
In the final step, 58 members of PATS (Table 1) completed an electronic Likert ranking of the 84
items. Most respondents (85%) practiced primarily in urban settings, respondents represented
17 countries (Figure 2). Most respondents were pulmonary physicians; however, 5 specialties
and 4 occupations were represented (Table 1). The average item Likert ranking was 3.91 (SD
0.37), median 4.02 (IQR 3.65-4.17). The mean Likert ranking of the 14 additions from the focus
group discussion and pilot group were above average, 3.93 (SD 0.82). Eight questions in the
lowest decile for importance (<3.35) were removed from the final questionnaire (supplement 1).
The item category with the lowest mean ranking was exposures, this was consistent across all

phases of questionnaire development. Duplicate item groups analyzed for internal validity by
calculation of Cronbach alpha were: asbestos (4 items, Cronbach alpha = 0.893), water damage
(3 items, 0.851), and chemical fumes (3 items, 0.922). Suggestions for additions elicited 40
unique items, no item had >3 PATS participants suggest it, additionally, no suggested item had
been omitted in prior phases of development. Ultimately, no PATS additions were included in
the final questionnaire (Figure 1). After removal of lowest decile and duplicate questions, the
final questionnaire consisted of 73 items.

Discussion
Here we describe the development of a locally relevant ILD questionnaire for sSA through a
mixed-method qualitative Delphi approach. To date, there is limited data on exposure
instruments for ILD in low-middle income country settings. Several population-based studies
focused on preserved ratio impaired spirometry have included questionnaires focused on
biomass air pollution and history of tuberculosis. [15-17] While many of these studies have
assessed occupational and environmental exposures and COPD, few addressed risk factors for
restriction or ILD. In the ILD-India Registry, Singh and colleagues utilized a questionnaire and
demonstrated 47% of participants had probable HP with 48% reporting exposure to air coolers,
26% to air conditioners, 21% to birds and 20% to molds at home.[18]

Development of exposure questionnaires is challenged by external validation since objective
measurement of historical exposures is generally not possible. Generally, exposure
questionnaires are more reliable if real-world exposure data or objective markers are correlated
to questionnaire responses.[19] For example, in a study of exposure to solvents, Tielemans and
colleagues used urinary metabolites of solvents to confirm self-report.[8] While objective
measure of exposures is valuable, there are limitations to this approach for ILD. First, many
exposures linked to ILD are difficult to measure and do not have metabolites.[20] Secondly,

exposures linked to some types of ILD occur over years and inflammation may persist after
exposure to the inciting agent has ceased.[20, 21]

This study had several strengths including a large sample size of respondents across sSA. We
employed a mixed method design to allow for group interaction when forming consensus, which
has some benefits beyond anonymous ranking in a classic Delphi protocol. The use of focus
group discussion allows for cross cultural communication which can be beneficial when
developing questionnaires to discuss question phrasing, structure, and applicability.[11, 22, 23]

To mitigate the possible bias introduced by the initial questionnaire construction, we employed a
systematic method for item inclusion and obtained face validation early with local experts. In
addition, subjects in our pilot group were familiar with ILD and practiced at a large tertiary center
in Kampala, Uganda; we purposely included some of these members along with randomly
selected medical workers with less expertise in ILD within the focus group discussion. This
allowed for iterative discussion of pilot-group ranking while enhancing applicability of the
questionnaire for practitioners in various settings.

To measure internal reliability, attentiveness of respondents and understanding, we utilized
repetitive question items in our PATS group. Three repetitive question groups showed
consistent responses with Cronbach’s alpha above 0.80 in all question groups. This suggests
participants were attentive while ranking items and understood repetitive items as similar. While
further data is needed during patient administration to ensure reliability across patient care
settings, high internal validity demonstrates that participants were consistent in their rankings of
specific exposures and allays concerns related to question fatigue or cross-cultural
understanding of questionnaire items.

Ultimately with any Delphi or other consensus building methodology, the questionnaire
represents only expert opinion and may be overturned should additional objective data come to
light.[24] While including only Ugandan practitioners in the early phases of questionnaire
development may limit external validity across sSA, the additions by our pilot group and focus
group discussion were highly ranked by PATS participants. Additionally, no item was suggested
by >3 PATS participants and no omitted item was subsequently proposed for inclusion by PATS
members. This data suggests applicability across sSA, however we do not assert that this
questionnaire is an all-inclusive tool or that this alone is sufficient for ILD diagnosis, which
requires clinical evaluation, radiology and laboratory data in addition to exposure screening.
This questionnaire is best used as a template to assist clinicians in sSA when evaluating ILD
patients. It is possible that practitioners within some regions of sSA may need to tailor the
questionnaire to their clinical experience.

In this study we utilized a mixed method qualitative Delphi method to create an ILD exposure
questionnaire in sSA. We included experts from across the sSA and developed a 73-item
instrument with four categories: Drugs/Tobacco, Exposures, Occupations, and Medications.
While this questionnaire will require implementation in research participants and clinic patients
with analysis to ensure reliability it represents a useful tool for clinical care and research of ILD
in sSA.

Table 1. Group Demographics
Group Demographics
a) Pilot Group (n=10)
Age
43.4 (SD 4.9)
Male
5 (50%)
Median Experience*
6-10 yrs
Specialties:
Pulmonary
5 (50%)
Internal Medicine
3 (30%)
Pediatric pulmonology
1 (10%)
Radiology
1 (10%)
Level of training/role:
Attending Physicians
6 (60%)
Fellows
4 (40%)
House Officers
0 (0%)
MMed
0 (0%)
b) Focus Group Discussion (n=12)
Age
36.8 (SD 7.2)
Male
8 (66%)
Median Experience*
≤5 yrs
Specialties:
Pulmonary
6 (50%)
Internal Medicine
3 (25%)
Radiology
1 (8%)
Un-specialized
2 (17%)
Level of training/role:
Attendings
3 (25%)
Fellows
4 (33%)
House Officers
3 (25%)
MMed
2 (17%)
c) Sub-Saharan PATS survey (n=58)
Age
46.0 (SD 10.6)
Male
44 (76%)
Median Experience*
6-10 yrs
Specialties:
Pulmonary (%)
41 (71%) (39/2)
(adult/pediatric)
General Medicine (%)
10 (17%) (9/1)
(adult/pediatric)
Physiotherapist
2 (3%)
Surgery
1 (2%)
Occupational & Public Health
4 (7%)
Level of training/role:
Physician
46 (79%)
Ph.D Researcher
8 (14%)
Nurse
2 (3%)
Respiratory Therapist
1 (2%)
MMed
1 (2%)
Countries Represented
17
* Ordinal ranking (≤5 years, 6-10 years, 11-20 years, 21-30 years, 31-40 years, >40 years)
MMed = Masters in medicine (MD equivalent)

Table 2. Examples of primary themes identified during focus group discussion
Theme

Section (item)

Quotation

Exhaustive
Questionnaire

Drugs/Tobacco

Exhaustive
Questionnaire

Structure

“I think the initial document should be as
comprehensive as it could be. And then edit it for
common responses”
“If it is known to cause ILD, then it is good to
ask…because our knowledge of ILD in Uganda is zero,
we don’t know anything about it” “we’re just really
starting to appreciate it, because people have usually
for TB when xray is abnormal, so I think as we are still
gathering epidemiology we should be given as much as
possible”

Lack of patient
knowledge

Drugs

Lack of patient
knowledge

Exposures
(beryllium, mining)

Lack of
Provider
Knowledge
Stigma

Exposures
(swamp cooler)

“I have a feeling we are going to not know what people
are sniffing. As long as it their friend tells them this
works, they’ll sniff anything. But what’s in there, may be
difficult to identify.”
“they mine anything they find in the ground and sort it
out later” (group laughs)

“I think there are some unfamiliarities to the patient and
some to the person asking. Many Ugandans, they may
not know these things”
Illicit Drugs &
“There are women who have been smoking pipes for
Tobacco (pipes, IV other reasons, but they will never say it or accept it. If
drug use)
you ask them in a separate room they will give a
different answer”
“IV drug use has a lot of stigma around it, I am not sure
how honest people will be.”

WORKS CITED:

1.

Raghu G, Remy-Jardin M, Myers JL, et al. AMERICAN THORACIC SOCIETY
DOCUMENTS Diagnosis of Idiopathic Pulmonary Fibrosis An Official
ATS/ERS/JRS/ALAT Clinical Practice Guideline. JAPANESE Respir Soc [Internet]. 2018
[cited 2020 Oct 26]; Available from:
http://www.atsjournals.org/doi/suppl/10.1164/rccm.201807-1255ST.

2.

Olaosebikan H, Adeyeye O, Akintayo R, et al. Connective tissue disease-–associated
interstitial lung disease: an underreported cause of interstitial lung disease in SubSaharan Africa. Clin Rheumatol [Internet]. 2020 [cited 2021 May 20]; Available from:
https://pubmed.ncbi.nlm.nih.gov/32803569/

3.

Rivera-Ortega P, Molina-Molina M. Interstitial lung diseases in developing countries
[Internet]. Vol. 85, Annals of Global Health. Ubiquity Press; 2019 [cited 2021 May 20].
Available from: https://pubmed.ncbi.nlm.nih.gov/30741505/

4.

Nightingale R, Lesosky M, Flitz G, et al. Noncommunicable Respiratory Disease and Air
Pollution Exposure in Malawi (CAPS) A Cross-Sectional Study. Am J Respir Crit Care
Med [Internet]. 2019 [cited 2021 May 20];199:613–21. Available from: www.isrctn.com

5.

Morell F, Villar A, Montero MÁ. Chronic hypersensitivity pneumonitis in patients
diagnosed with idiopathic pulmonary fibrosis: A prospective case-cohort study. Lancet
Respir Med. 2013 Nov 1;1(9):685–94.

6.

Richeldi L, Launders N, Martinez F, et al. The characterisation of interstitial lung disease
multidisciplinary team meetings: a global study. ERJ Open Res [Internet]. 2019 Apr [cited
2020 Oct 26];5(2):00209–2018. Available from:
/pmc/articles/PMC6441673/?report=abstract

7.

Price DB, Tinkelman DG, Nordyke RJ, et al. Scoring system and clinical application of
COPD diagnostic questionnaires. Chest [Internet]. 2006 [cited 2021 May
20];129(6):1531–9. Available from: https://pubmed.ncbi.nlm.nih.gov/16778271/

8.

Tielemans E, Heederik D, Burdorf A, et al. Assessment of occupational exposures in a
general population: Comparison of different methods. Occup Environ Med.
1999;56(3):145–51.

9.

Hasson F, Keeney S, McKenna H. Research guidelines for the Delphi survey technique.
J Adv Nurs [Internet]. 2000 Oct 1 [cited 2021 May 20];32(4):1008–15. Available from:
https://onlinelibrary.wiley.com/doi/full/10.1046/j.1365-2648.2000.t01-1-01567.x

10.

Ziglio E, Adler M. Gazing into the oracle : the Delphi method and its application to social
policy and public health. London: Kingsley; 1996. 90–121 p.

11.

Sekayi D, Kennedy A. Qualitative delphi method: A four round process with a worked
example. Qual Rep. 2017 Oct 20;22(10):2755–63.

12.

Chest ILD Questionnaire [Internet]. [cited 2020 Oct 26]. Available from:
https://foundation.chestnet.org/wp-content/uploads/2020/04/Interstitial-Diffuse-LungDisease-Patient-Questionnaire.pdf

13.

INITIAL QUESTIONNAIRE FORM - UCSF Medical Center [Internet]. [cited 2021 May 20].
Available from: https://www.yumpu.com/en/document/read/43509741/initialquestionnaire-form-ucsf-medical-center

14.

Wuetherick B. Basics of Qualitative Research: Techniques and Procedures for
Developing Grounded Theory. Can J Univ Contin Educ. 2010 Dec 1;36(2).

15.

Siddharthan T, Grigsby MR, Goodman D, et al. Association between household air
pollution exposure and chronic obstructive pulmonary disease outcomes in 13 low- and

middle-income country settings. Am J Respir Crit Care Med [Internet]. 2018 Mar 1 [cited
2021 May 20];197(5):611–20. Available from: /pmc/articles/PMC6005243/
16.

Amaral AFS, Patel J, Kato BS, et al. Airflow obstruction and use of solid fuels for cooking
or heating BOLD (Burden of Obstructive Lung Disease) results. Am J Respir Crit Care
Med [Internet]. 2018 Mar 1 [cited 2021 May 20];197(5):595–610. Available from:
/pmc/articles/PMC6005234/

17.

Mannino DM, McBurnie MA, Tan W, et al. Restricted spirometry in the burden of lung
disease study. Int J Tuberc Lung Dis. 2012 Jul 1;16(10):1405–11.

18.

Singh S, Collins BF, Sharma BB, et al. Interstitial lung disease in India results of a
prospective registry. Am J Respir Crit Care Med [Internet]. 2017 Mar 15 [cited 2021 May
20];195(6):801–13. Available from: http://europepmc.org/article/med/27684041

19.

Teschke K, Olshan AF, Daniels JL, et al. Occupational exposure assessment in casecontrol studies: Opportunities for improvement [Internet]. Vol. 59, Occupational and
Environmental Medicine. BMJ Publishing Group Ltd; 2002 [cited 2021 May 20]. p. 575–
93. Available from: http://oem.bmj.com/

20.

Jenkins AR, Chua A, Chami H, et al. Questionnaires or Serum IgG Testing in the
Diagnosis of Hypersensitivity Pneumonitis among Patients with Interstitial Lung Disease
A Systematic Review that Informed the American Thoracic Society / Japanese
Respiratory Society / Asociación Latinoamericana . [cited 2020 Oct 26]; Available from:
www.atsjournals.org

21.

Sack CS, Doney BC, Podolanczuk AJ, et al. Occupational exposures and subclinical
interstitial lung disease the MESA (Multi-Ethnic Study of Atherosclerosis) air and lung
studies. Am J Respir Crit Care Med [Internet]. 2017 Oct 15 [cited 2021 May
20];196(8):1031–9. Available from: https://pubmed.ncbi.nlm.nih.gov/28753039/

22.

Linstone HA, Turoff M, editors. The delphi method. Reading, MA: Addison-Wesley; 1975
Dec.

23.

Kitzinger J. Qualitative Research: Introducing focus groups. BMJ. 1995 Jul
29;311(7000):299.

24.

Powell C. The Delphi technique: Myths and realities. Vol. 41, Journal of Advanced
Nursing. 2003. p. 376–82.

Authorship Statements:
Contributorship: All authors contributed to this work in accordance with ICMJE guidelines. This
included assisting with study design, questionnaire development, navigation of ethical review
boards and protocols, data review and analysis and contributions to this manuscript. All authors
approved of the final manuscript and agree to be accountable for all aspects of the work.
Funding: Dr. Jackson was supported by the Fogarty International Center and National Heart
Lung and Blood Institute, and National Institute of Neurological Disorders and Stroke and of the
National Institutes of Health under Award Number D43 TW009340
Acknowledgements:
We would like to thank all members of the Pan-African Thoracic Society ILD Exposure
Questionnaire Working Group.
Competing Interests: None declared.
Ethics: Ethical approval for this project was provided by Johns Hopkins University IRB
#00225975 and the Makerere School of Medicine Research and Ethics Committee (Reference
#2019-157) in Kampala Uganda in November of 2019.
All participants gave informed consent prior to participation in each phase of this study.

Figure 1: Flow diagram of study design and progression of questionnaire development

Figure 2
Location of respondents. Marker size proportional to number of respondents.
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1.

Have you every smoked anything? ❑ Yes ❑ No (If no, proceed to question 7)

2.

Have you ever smoked cigarettes? ❑ Yes ❑ No
2a) Do you smoke cigarettes now? (at least one cigarette a day for the past year)
❑ Yes ❑ No
2b) What year did you start smoking? _______
2c) What year did you stop smoking? _______ (if you are still smoking, mark N/A)
2d) On average, how many cigarettes do/did you smoke per day? ______

3.

Have you ever smoked one or more cigars a week or rolled leaves to smoke, if yes, list the
number of years you have smoked cigars or rolled leaves.
❑ Yes # of times a day: ____# of years: ____ ❑ No *

4.

Have you ever smoked a pipe: If yes, list the number of years you have smoked pipes.
❑ Yes # of years: ____ ❑ No *

5.

Have you ever smoked shisha or a waterpipe? ❑ Yes # of years: ____ ❑ No *

6.

Have you ever smoked marijuana? ❑ Yes # of years: ____ ❑ No *

7.

Have you ever lived in the same house with someone who smoked regularly for the same
year? ❑ Yes ❑ No *
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8.

Are you often exposed to smoke in your home? ❑ Yes ❑ No:
8a) Number of hours a day ____
8b) Number of years exposed ____
8c) What type of smoke are you exposed to in your home (wood, dung, rubbish etc.)
_____________________________________________(please list all types of smoke)

9.

Have you ever used any drugs? ❑ Yes ❑ No *

10.

Have you ever used cocaine? ❑ Yes ❑ No *

11.

Have you ever sniffed petrol or fuel? ❑ Yes ❑ No *

12.

Have you ever used intravenous drugs? ❑ Yes ❑ No *

13.

Do you use any other drug? ❑ Yes, what_______ how often______
❑ No *

Please list any additional drugs or inhaled substances the patient feels may be contributing to their
breathing problems?
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The following questions ask about specific exposures the patient may have had in your home
environment. Please ask if the subject was exposed “most days of the week” to any of the
following in the THREE YEARS BEFORE breathing problem started. If “Yes” record duration and you
may ask any additional information deemed relevant." *

14.

________

15.

________

16.

________

17.

________

18.

________

19.
20.

________
________

21.
________
22.
________
23.
24.
25.
26.
27.

________
________
________
________
________

Please list any additional environmental exposures the patient believes may be important.
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The following questions ask about specific jobs or hobbies the patient may have had in their life.
Ask if the patient has ever worked as one of the following, answer “Yes” and provide the average
level of dust exposure you experienced during that time (daily, 2-3 x week, 1/week, <1/week) *

28.

________

29.

________

30.

________

31.

________

32.

________

33.

________

34.

________

35.
36.
37.
38.

________
________
________
________

39.

________

40.

________

41.

________

42.

________

43.

________
________

44.

________

45.

________
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46.

_______

47.

_______

48.

_______

49.

_______

50.

_______

51.

_______

52.

_______

53.

_______
_______

54.

_______

55.

_______

56.
57.

58.

Motorist (taxi driver, boda driver)

_______
_______

Please list any other occupations the patient feels may have contributed to their lung
disease.
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The following questions ask about specific medications. This is not a substitute for a
standard medication history. For a more extensive resource of medications that may cause
ILD you may visit pneumotox.com. Ask patients if they have ever taken the listed
medication. If “Yes” provide the year the medication was begun and treatment duration. *

59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
72.
72.
73.
Please list any additional medications you believe may have contributed to your breathing
problem?

Supplement 1. Deletions during development of the final questionnaire.
Focus Group Discussion
Deletion #
Category
Deleted Item
Swamp Cooler
1.
Exposure
Exposure
Humidifier
2.
Exposure
Beryllium
3.
Exposure
Talc
4.
Exposure
Mica
5.
Medication
Gold Salts
6.
7.
Medication
NAC
Prednisone
8.
Medication
Medication
IFN-gamma
9.
Medication
Colchicine
10.
Pan-African Thoracic Society
1.
Exposure
Air Cleaner / Purifier
2.
Exposure
Steam Sauna/ Steam Shower
3.
Exposure
Jacuzzi or Hot-Tub
4.
Exposure
Aquariums or Fish Tanks
5.
Exposure
Leaking Appliances /Sinks
6.
Occupation
Aviation Worker*
7.
Occupation
Soldier*
8.
Medication
Bosentan
*Added during focus group discussion but subsequently deleted during PATS ranking

