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Background: Pretesting a questionnaire is an important activity before the start of the main epidemiological study. 
Aim: The study tested the reliability (internal consistency) of the modified ATS-DLD-78 adult respiratory diseases questionnaire 
developed by the British Medical Research Council. 
Results: The questionnaire was found to be reliable and admissible with an overall Cronbach’s alpha coefficient of α  =  0.74. 
Conclusion: The questionnaire is a reliable instrument for data collection and can be a useful tool for collecting data in a 
developing country. The questionnaire will be used to study the association between respiratory and cardiovascular diseases 
among older people and community’s proximity to mine dumps
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Introduction
Pretesting a questionnaire in a relevant population is an 
important activity before the start of the main epidemiological 
study. This is true for all questionnaires including those that have 
been used many times as well as internationally. A pilot study 
can be used for pretesting a particular research instrument in 
preparation for a major study. This will ensure that the 
questionnaire is comprehensible, appropriate, and that the 
questions are well-defined and presented in a consistent 
manner.1 Pilot studies can be very informative for both the 
researchers conducting them, as well as others doing similar 
work in that they can avoid making the same errors in their 
studies.2 One of the benefits of the pilot study is that it might 
give advanced warning about whether the proposed methods 
or instruments are unsuitable, understandable or too 
complicated.3 Research studies in South Africa have used self-
administered modified standard questionnaires to study 
respiratory and cardiovascular diseases,4,5 but barely mention 
whether the questionnaire was tested for reliability or not.

The British Medical Research Council approved the American 
Thoracic Society and the Division of Lung Diseases (ATS-DLD-78) 
questionnaire as a standard to conduct epidemiological surveys 
for chronic respiratory diseases.6 In this study, the questionnaire 
was modified by the addition of two questions about arrhythmias 
and myocardial infarction. To date, no studies in South Africa 
have tested the reliability of the ATS-DLD-78 questionnaire. This 
study is part of a larger project initiated by the Mine Health 
Safety Council of South Africa (MHSC) on communities located 
near mine dumps in the Gauteng and North West provinces. The 
aim of the study was to the test the reliability (internal 
consistency) of the ATS-DLD-78 respiratory symptoms and 
diseases questionnaire among older people (55  years and 
above).

Method
Between January and February 2013, a pilot study was conducted 
to test the reliability (internal consistency) of the modified ATS-

DLD-78 adult respiratory symptoms and diseases questionnaire 
developed by the British Medical Research Council among older 
people (55  years and above) in Pennyville, Soweto, Gauteng, 
South Africa. People that reside in this township are 
predominantly black and of lower socio-economic status with an 
estimated population size of 2757.7 A unique aspect of the 
township is that it is located near a mine dump. The questionnaire 
was self-administered to measure the presence of emphysema, 
chronic bronchitis, pneumonia, hay fever, asthma, wheezing, 
cough, family history, chest illness, past illnesses, arrhythmia and 
myocardial infarction. Each respiratory symptom and disease 
and cardiovascular disease had a subset of questions.

A knock-on-the-door approach was used to recruit study 
participants. The questions were mainly in English. Streets within 
the community were randomly selected. Four to five houses 
were then randomly selected in each street. There were 48 
participants in this study. The participants that took part in this 
study were:

•  Μale or female

•  Fifty-five (55) years and above

•  Living in Pennyville

If a selected household had no older people or no one at home 
during the visit, or were unwilling to participate, the researcher 
proceeded to the next household. This study was approved by 
the ethics committee of the University of Pretoria (235/2011).

The collected questionnaire data was double entered into a 
database set up in Epi-Info version 3.5.3. Data were analysed 
using Stata version 12. Data collected during the study was 
divided into the following categories:

Demographics: Population group, sex, marital status, date of 
birth, level of education and number of years living in the 
community being researched.
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Respiratory diseases and symptoms: Cough, phlegm, wheezing, 
cold, asthma, pneumonia, breathlessness, past illnesses, hay 
fever, bronchitis, emphysema and chest injuries.

Cardiovascular diseases and symptoms: Arrhythmia, heart trouble, 
high blood pressure and myocardial infarction/heart attack.

Family History: Respondents have to report whether their parents 
had suffered from respiratory and/or cardiovascular diseases.

Home heating and fuel: Coal, wood, liquefied petroleum (LP) gas, 
electricity, fuel oil, and paraffin.

Occupational History: Respondents had to report whether they 
have worked in a dusty area, and/or exposed to gas/chemical 
fumes in their work areas.

In this study, only questions pertaining to the outcome variables, 
respiratory and cardiovascular diseases were tested for reliability 
during analysis, and are shown in the supplementary tables. 
Questions on predictor variables and outcome variables, such as 
family history, home heating, fuel and occupational history, were 
excluded.

Table 1: Demographics of the participants

Characteristics n = … (%)

Population

Participants (n = 48)

Sex

Females 32 (67)

Males 16 (33)

Marital status

Divorced 2 (6)

Married 19 (40)

Single 12 (25)

Widowed 14 (29)

Education level

No schooling 15 (31)

Primary 21 (44)

Secondary 12 (25)

Age (in years)

Do not know 1 (2)

55–64 21 (44)

65–74 18 (37)

75–84 7 (15)

85–100 1 (2)

Table 2: Reliability coefficients of the outcome variables

Note: *SD – Standard deviation.

Outcome measure Test scale (α coefficient) Average number of years (SD*)

Cough  0.96 5 (5.3)

Phlegm 0.88 13 (16.0)

Wheezing 0.78 4 (10.5)

Breathlessness 0.79 45 (3.7)

Chest cold and chest illness 0.91 50 (2.3)

Past illness 0.53 32 (2.3)

Pneumonia 0.72 23 (2.8)

Asthma 0.73 35 (27.8)

Chronic bronchitis 0.76 38 (26.8)

Emphysema 0.80 51 (17.1)

Myocardial infarction/heart attack 1.00 44 (29.8)

Arrhythmia 0.98 41 (25.9)
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Descriptive statistics were used to explain data, means, 
frequencies, standard deviations, and Cronbach’s alpha statistics 
to measure internal consistency of the group questions of 
outcome variables in the questionnaire. A Cronbach’s alpha 
coefficient of 0.7 ≤ α < 0.8 is considered acceptable.8 In this study, 
an alpha coefficient of 0.7 and above indicated that the set of 
questions was reliable. Factor analysis was then further carried 
out to remove questions from the questionnaire that were 
correlated. The factor or subset of questions with an Eigenvalue 
greater than 1.0 was retained.9

Results
A total of 48 predominantly black respondents participated in 
the questionnaire interview; 67 % were females. The majority of 
the respondents had primary education as the highest form of 
education level. Respondents’ ages ranged from 55 to 100. 
Table  1 summarizes the demographic characteristics of the 
respondents. Table 2 gives a synopsis of the Cronbach’s alpha 
coefficients for the questions on the outcome variables. All 
questions were considered acceptable and reliable, except that 
of past illness. Question on cough, breathlessness and wheezing 
had Cronbach’s alpha coefficients of 0.96, 0.88, and 0.78, 
respectively. The average number of years that the respondents 
had each condition was 5±5.3, 13±16.0 and 4±10.5, respectively. 
Questions of two additional outcome variables, namely 
myocardial infarction/heart attack and arrhythmia, were found 
to be acceptable and reliable with reliability coefficients of 1.00 
and 0.98, respectively. Questions regarding past illnesses had a 
reliability coefficient of 0.53, with each question having an 
Eigenvalue of 1.08, 0.05 and -0.26, as shown in Supplementary 
Tables 1 and 2.

Supplementary Table 3 shows the uniqueness of each question 
that is not shared with other questions in the questionnaire. The 
question “Did you have any lung trouble before the age of 16?” 
had 0.88 uniqueness with an Eigenvalue of 1.08, “Have you had a 
bronchitis attack?” had a uniqueness of 0.52 with an Eigenvalue 
of 0.05, and the question “Was the bronchitis attack confirmed by 
the doctor?” had a uniqueness of 0.45 with an Eigenvalue of 
-0.26.

Discussion
The aim of the pilot study was to the test the reliability of the 
ATS-DLD-78 respiratory symptoms and diseases questionnaire 
among older people (55  years and above) in Pennyville, a 
community located near a mine dump in Soweto, Gauteng, 
South Africa. The results of this study confirm that the ATS-
DLD-78 questionnaire, with the additional questions, is still a 
reliable instrument that can be used to collect data, and that the 
respondents could comprehend the questions contained despite 
their level of education. All the subset questions for outcome 
variables such as cough, phlegm, wheeze, breathlessness, chest 
cold and chest illness, pneumonia, asthma, chronic bronchitis, 
emphysema, myocardial infarction/heart attack and arrhythmia 
were found to be reliable, except those relating to past illness.

The findings of this study are in agreement with other worldwide 
studies that have piloted the ATS-DLD-78 respiratory symptoms 
and diseases questionnaire.10,11 In all these studies, the ATS-

DLD-78 respiratory symptoms and diseases questionnaire was 
deemed reliable.

The question: “Did you have any lung trouble before the age of 
16?” had 0.88 uniqueness with an Eigenvalue of 1.08 and was 
retained in the questionnaire since it has an Eigenvalue of greater 
than 1.0. A unique variance of 0.88 indicates that 88% of the 
variance was not shared with any other questions in the 
questionnaire. The questions: “Have you had a bronchitis attack?” 
and “Was the bronchitis attack confirmed by the doctor” will be 
dropped from the questionnaire because they had lower 
Eigenvalues for the main study. The ATS-DLD-78 respiratory 
questionnaire is a reliable instrument for data collection, and it 
will be a useful tool for collecting data in a developing country. 
Additional questions concerning cardiovascular diseases, i.e. 
heart attack and arrhythmias, were also admissible. The 
questionnaire will be used to study the association between 
respiratory diseases among older people and their proximity to 
mine dumps.
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