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ABSTRACT 

Background 

Research findings are usually no better than thedata used. Since epidemiologists quite often 

have to rely upon self-reported data we should therefore make these data as good as possible. 

It is difficult to develop questionnaires of good standard. Too many epidemiological studies 

are based upon questionnaires which were developed without using existing knowledge; 

without proper pilot testing and without using proper expert advice. Several different 

questionnaires address the same topics and lack of available standardized questionnaires 

jeopardize comparability between studies and the ability to combine results from several 

studies. 

Methods 

This is an internet-based consensus paper from epidemiologists with expertise and interests in 

questionnaire development. 

Conclusions 

We believe much more emphasis and money should be given to the development of a 

selected number of standard questionnaires of high quality and we suggest that criteria should 

be developed for use in quality control related to questionnaire development. 

We recommend a committee to be established to guide and inspire further work in this field. 

We also recommend that an archive of "ready for use" questionnaires in different languages 

should be made available, e.g. on the Internet. 

INTRODUCTION 

Use of questionnaires is an essential epidemiological tool. Epidemiological findings are often 

based partly or completely on responses to questionnaires, which are used extensively for 

collecting information on exposures, outcomes, modifiers and confounders. Obviously, the 

use of an invalid instrument is simply a waste of time and money. The adequate preparation 

of questionnaires is thus essential for the quality of data. Yet the attention given to 
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questionnaire development and validation is often inadequate, compared with the amount of 

time and resources devoted to study design, population selection and sampling. 

Indeed, when it comes to questionnaire development, the concerns of willingness to respond, 

discriminatory power, comparability, responsiveness/reliability and validity of data seem 

sometimes to be forgotten. This problem appear to be inherent to many areas of medical 

science, whenever questionnaires are concerned; the valuable body of knowledge and 

experience of other disciplines, especially the cognitive and social sciences, is often ignored 

(1). 

Most of the developmental work of relevance to epidemiology has been carried out in the 

area of outcome measures, usually of non-observable outcomes such as depression, headache 

and intelligence. Relatively little work has been undertaken to develop questionnaires related 

to exposures, with certain exceptions. 

Unfortunately, even when well constructed questionnaires exist, they are not always used by 

other researchers and opportunities for improvement are thus missed. Frequently, 

questionnaires are designed with little if any consultation of past research experience with 

similar measurement tools. Even when the effort is made, copies of past questionnaires may 

be difficult or even impossible to locate and obtain. Apparently, the standards for storing 

questionnaires as part of research documentation vary from country to country. Much 

valuable experience and information is never transmitted, and the resulting duplication of 

effort is most unfortunate. Even when researchers do not start from scratch when designing 

questionnaires, they often believe that they have good ideas for improving an existing 

instrument by changing the wording or introducing different exposure categories. The result, 

however, is a loss of comparability with other studies, often without documented benefits. 

A worse situation is the continuing use of instruments that are known to be invalid. For 

example, in occupational epidemiology, exposure check-lists are often close to useless. Yet 

some researchers consistently use these instruments. 

The aim of this paper is to explore the problem of questionnaire development in 

epidemiology, and to propose ways in which the situation might be improved. We do not 

offer critiques of particular studies, although such critical reviews are of value to 

questionnaire design and validation. We argue that more attention needs to be given to the 

development of high quality questionnaires, and that less time and money should be spent on 

data collection based on unvalidated questions. In particular, we ask for better collective use 

of the experience of questionnaire constructors worldwide. We hope to open up the debate 

that is a necessary step towards increasing the rigour of epidemiological research and the 

value of its findings. 

WHY DOES QUESTIONNAIRE DEVELOPMENT ATTRACT SO LITTLE 

ATTENTION? 

The field of validated questionnaire development within epidemiology suffers from low 

status. The task is seen by many as time consuming and boring (with the possible exception 

of developing latent structure questionnaires for which the statistical and conceptual 

principles are challenging and exciting). This may indeed be true for the epidemiologist who 

fails to recognize the importance of developing accurate exposure measurements, which after 

all are essential if valid scientific conclusions are to be reached. It is our undocumented 
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observation that funding policies do not seem to encourage investments in areas in which the 

output is not highly visible. 

It is not customary in epidemiology to seek copyright protection for questionnaires. Some 

may see this as an advantage; yet the lack of recognition for the creators of a high quality 

questionnaire can only further reduce the incentive to undertake developmental research. 

Until the value of the work is better appreciated, no real progress will be made.  

The importance of questionnaire design is frequently ignored in the published 

epidemiological literature as well. Published results often fail to reproduce the exact wording 

of key questions used to define exposures or outcomes, nor do they always provide adequate 

information on how the data collection instruments were developed, or if procedures such as 

pretesting, validity checks, or pilot studies were used to ensure accuracy. Even when 

questionnaires are reported as validated, the meaning of this is usually unclear. In the absence 

of information on the development, pretesting and piloting of instruments, this could mean 

anything from "my partner did not complain when completing the questionnaire", to years of 

hard work spent in developing several versions of the questionnaire. 

In many European countries, epidemiology is not a well established discipline, and there has 

been little investment in the development of an infrastructure. Many research units are small 

and have insufficient financial and human resources for long term projects. If public health is 

not a priority in a given country few resources are directed towards the development of 

epidemiological infrastructures. Furthermore, there is a clear preference to fund research in 

technical sciences (such as molecular biology) rather than in epidemiology (2). In addition, 

public health practice agencies often have neither the budget nor expertise for research. The 

international epidemiological societies are disparate, and lack resources for undertaking 

comprehensive research programmes of their own. 

For most purposes the perfect questionnaire has yet to be developed and may well be an 

elusive goal. Nevertheless, the quality of a questionnaire can and should be examined on the 

basis of a set of criteria. We need to establish a set of generally accepted criteria. 

 Table 1. 

Some reasons for the lack of good quality 

questionnaires 

1. Lack of economic incentives (no 

copyright tradition) 

2. Lack of scientific incentives (low 

status) 

3. Most units too small to take up the 

work 

4. Lack of criteria for good quality 

questionnaires (3) 

5. Difficult to locate and obtain 

developed questionnaires 

6. Ignorance of the importance of 

accurate measurements 
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STEPS TOWARDS A VALID QUESTIONNAIRE 

One way of ensuring the quality of data collected by questionnaire is to use only 

questionnaires which have been validated. A validated questionnaire is one which has 

undergone a validation procedure to show that it accurately measures what it aims to do, 

regardless of who responds, when they respond, and to whom they respond. Questions on 

smoking are valid if they provide accurate data on actual smoking behaviour at any time of 

the day or year, to any interviewer regardless of various personal ascriptions (e.g. age, sex, 

ethnicity) or when self-administered. A validation procedure examines these issues and 

should also include the ability to detect known associations between exposures and health.  

Bias is to a degree inherent in the use of questionnaires, external to the questions themselves. 

Questionnaire validation should establish the range of and reasons for inaccuracies and 

potential sources of bias. The validation of questionnaires reduces bias by detecting 

ambiguities and misinterpretations which can then be minimized.  

A questionnaire should not only provide valid responses but also be well accepted by the 

responders. Willingness to participate and to provide the wanted information is of course 

important. 

In ideal situations, an independent "gold standard" is available when developing the 

questionnaire. This "gold standard" might be too expensive or too difficult to use in large 

scale data collection, but can be applied in a validation exercise. If smoking behaviour can be 

recorded by independent observers or reliable information exists from biomarkers, as is the 

case for short-term exposure, it is possible to test a questionnaire by comparing results from 

the two sets of information. The problem is, however, that the result may not be generalizable 

if respondents know that they are being observed. People may change their smoking 

behaviour as a result of surveillance, which would make results "true" (valid and reliable in 

the setting) but irrelevant (because the validity is time and place specific). The use of 

biological markers to test the reliability of responses (for example, urine tests to validate 

reports of chemotherapeutic compliance) may be useful for specific purposes. 

In many cases, no "gold standards" are available, as is the case for alcohol consumption, 

stress exposure, exposure to sunlight, and for many other physical and chemical exposures. 

Alternative methods of measurement may exist, yet not necessarily closer to the "true values" 

than self-reports obtained by questionnaires. In these situations, we cannot estimate the extent 

of measurement error introduced by questionnaire data. Even so, a "non-gold measure" may 

still serve a useful purpose in estimating the extent to which external factors modify the 

response to the questionnaire (4,5). This relates to the second part of the validation procedure. 

Rasch (6) used the term "specific objectivity" to describe a measuring instrument to which 

responses depend only upon the question asked, and on whether or not the conditions or 

events that are the subject of enquiry are present. Although this starting point is naive it sets 

the direction for the work. The setting and circumstances in which the questionnaire is 

administered play an important role. A good questionnaire seeks to minimise situational 

effects. Part of the process of questionnaire development is to obtain information on factors 

that influence response, especially those that may bias the key associations under study. If the 

intention is to measure the actual exposure to an environmental factor, the epidemiologist 



6 
 

should be aware of the bias that may arise if the questions give the impression that responders 

should only confirm exposures associated with adverse effects. 

The sex, ethnicity and age of the interviewer routinely influence the validity of data, 

especially in research concerned with fertility, contraceptive practice, sexual health, 

HIV/AIDS, and women's health in general. This issue must be addressed at the point of data 

collection (e.g. with respect to choice of interviewer and/or decisions regarding self-reports, 

telephone surveys, and so on)(5-18). 

Translation followed by independent back-translation and comparing the source with the 

translated text is an important method to test if questions are phrased unambiguously. No 

specific rules exist for how close independent translations and back-translations should be in 

order to be acceptable, and it would perhaps be impossible to set fixed rules. The aim is to 

ensure that ambiguity is minimal. Translation and back-translation is also a method of 

examining cultural differences in the understanding of underlying concepts (19,20). Such 

cultural differences exist both within and between countries, regions, ethnic groups and social 

classes. It is also important to recognise that differences of specificity and meaning exist 

between lay and biomedical uses of terms like "stress", "intoxication","anxiety", "tumour", 

and so on. Variation in response is compounded where subjective assessments are required, 

for example, in describing pain. 

Repeated use of the same questionnaire within the same study population may help to test the 

reliability of responses and to identify ambiguity in questions, although altered recall of 

events or recall of previous response may be a disturbing factor. Repeating the same 

questionnaire while changing the circumstances from, say, a male to female interviewer, 

telephone interviewing to personal interviewing, interviewing to self-administration of 

questionnaires, and so on, may also be a useful way to identify ambiguity.  

Besides validity of the questionnaire, reliability deserves special attention. Even if a 

questionnaire is not completely valid (which it hardly ever will be) the reliability of the 

instrument has a value of its own. If an instrument is reliable this offers the opportunity to 

compare results from one study with work that has been done by others. This is of special 

value if measurements are taken at different points in time or in different regions. 

High reliability is particular important for the independent variables in statistical analyses: 

exposures, modifiers, and confounders. Low reliability in such determinants can bias the data 

analysis in unpredictable ways, causing both underestimation and overestimation of effects 

(21). Strangely, most efforts of providing measures of high reliability have been done for 

outcome measures. 

A validated questionnaire has usually been investigated by comparing responses to different 

instruments and in different situations. However, a validated questionnaire should not be 

assumed to be valid under all circumstances; data quality control remains an important part of 

any project. 
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Table 2 

Important elements of the validation 

procedure 

 Compare with a "gold standard" 

 Compare with other sources of data 

 Examine reliability  

 Use translation and back translation 

to reduce ambiguity and aim at a 

high degree of "specific 

objectivity" 

 Examine feasibility: acceptability, 

time needed to respond, cost etc. 

 Examine variation in response due 

to data inquiry methods (self-

administered, personal interview, 

telephone interview etc.) 

 

LATENT STRUCTURE ANALYSIS 

Questionnaires may be used to collect information on data that could be recorded directly 

(e.g. food intake) but are not because the actual measuring is too expensive, time consuming 

or likely to introduce bias. Questionnaires could also seek to gather information that is not 

available by other means. In such cases questionnaires should have construct validity i.e. 

questions and the questionnaire should have a clear relation to the underlying concept or 

theory. 

A popular approach to measuring such concepts is to ask several questions that each is an 

indirect indicator of the concept and then combine the answers to these questions into a 

multiitem scale. When analysing such scales, we could also learn from the expertise 

developed within latent structure analysis, especially concerning statistical principles related 

to construct validity and item bias. If the concept exists and has a one dimensional structure, a 

single number of "positive" responses provides sufficient information on a latent disease such 

as depression. The questions (items) aimed at measuring a depression must act independently 

of each other given the scale, and not be influenced by external factors. Numerous 

possibilities of checking these conditions exist (22) and the best scales have been exposed to 

several types of analyses. 

Criterion validity is used to describe a correlation between two scales measuring the same 

structure, often a reduced version versus a more complete set of questions, or between a scale 

and a "gold standard" e.g. a standardized cognitive test. As part of the evaluation, the 

predictive value of the obtained information, for example in the form of predicting outcomes, 

should be examined. If the scale deals with depression, for example, the outcome could be 

hospitalization, suicide attempts, absence from work, and so on. 
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TOWARDS THE STANDARDIZATION OF QUESTIONNAIRES 

The development of standardized ways of asking questions on specific topics, that is, of 

standard questionnaires, might usefully be advanced by involving scholars from numerous 

disciplines in the establishment of a clearing house, a committee or working group acceptable 

to the broader scientific community. A standard questionnaire is a questionnaire recognized 

and approved by this body. The committee might commence by evaluating questionnaires for 

which substantial validation is already available, and continue by identifying exposures and 

outcomes for which valid measures need to be found. A classification of these measures in 

order of priority based on the importance and frequency of use of the data could be 

established.  

The committee could consider the issues of cost, feasibility, and ethics and should be able to 

set up workshops or task forces to develop specific questionnaires of interest. The committee 

should furthermore set up an annotated questionnaire library, preferably on the Internet. 

Funding will be needed to conduct reviews of existing material and to establish the necessary 

studies to carry this work forward, but it would be money well spent because of the wide 

benefit to the scholarly community and in terms of public health gains. 

  

Table 3. 

Elements in improving questionnaires 

 A standing committee or a department 

devoted to develop the field 

 Better education in questionnaire 

methodology 

 Agreement on criteria for a "standard 

questionnaire" 

 Editors should encourage publication of 

methodological research devoted to 

improve data collection in epidemiology 

 Establish a public archive of standardized 

questionnaires (a questionnaire bank) and 

make it available on the Internet 

 

FOUR ARGUMENTS IN FAVOUR OF BETTER VALIDATION AND 

STANDARDIZATION OF QUESTIONNAIRES 

1. The quality of data will be improved. Most questionnaires developed on an ad hoc basis 

contain errors; some of these errors can be detected in the validation process and 

subsequently corrected. 
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2. Comparability which is a prerequisite for meta-analyses and essential when trying to 

corroborate existing results will be enhanced. Our knowledge of the aetiology of and risk 

factors for particular health problems remains restricted by the lack of comparability of 

information from within different populations and over time. Descriptive epidemiology of 

this type has been very important for analytical research in cancer epidemiology and many 

other areas. 

3. Duplication of effort will be reduced. Much of the time spent on developing questionnaires 

will be saved, improving the cost-effectiveness of epidemiological research. The time saved 

could be spent on data quality control. 

4. The credibility of epidemiology as well as the quality and usefulness of information thus 

derived will be improved. 

DISCUSSION AND CONCLUSIONS 

Epidemiologists need to take the development of research instruments and the validity of 

questionnaire data more seriously. We should demand higher standards from ourselves and 

our colleagues. The development of questionnaires will, however, only receive the attention it 

deserves if editors, peer reviewers and funding agencies demand use of validated 

questionnaires. 

Due to limited resources, it is unlikely that the work of assessing the potential for and of 

developing standard questionnaires could be organised and funded by the epidemiological 

community alone. It is a task that should be supported by the WHO or the European Union 

(EU). The EU Section on Public Health Research could take responsibility for strengthening 

these centralised facilities that would benefit epidemiology in all European countries (as well 

as in other countries). It is the responsibility of epidemiologists and their societies to advocate 

for this to occur. 

Most of the work undertaken until now has concentrated on the validation of outcome 

questionnaires. Substantive work has been done in the areas of general health, quality of life 

and psychiatric disorders (23-43), evaluation of health care (44-54), pain (54-61) and other 

topics (62-79). In exposure assessment, work has been devoted to developing questionnaires 

in areas such as dietary intake (80-86), alcohol use (87-93), smoking (94) and occupational 

exposures (95-100). The assessment of exposure to indoor air pollutants has been the subject 

for some time (101) and is also described by a recent WHO-ECEH working group (102).  

Although substantial effort has been devoted to questionnaire validation, much of the work 

has been done but too often in isolation. Epidemiologists too often repeat many of the old 

mistakes and learn little from past experience. We see a need to develop standardized 

questionnaires particularly on smoking (including passive smoking), alcohol use, use of tap 

water, consumption of medicine, physical exercise, occupational and domestic exposures, 

among others, and for outcomes such as subfecundity (23,24), sleeping disorders, and 

functional deficits.  

Further work needs to be undertaken to assess current questionnaires and to develop 

recognised standards. We believe that much is to be gained if researchers, funding bodies and 

public health agencies gave higher priority to the field of questionnaire development. WHO 

has started part of the work process (103).  
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