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ABSTRACT

250 words
Research that follows people over a period of time (longitudinal or panel studies) is increasingly recognised as of great importance in helping us to understand the ageing process and changes over time in the lives of older people.  If people drop out of studies - which older people are more likely to do - the value of the study diminishes.  This research draws on evidence from ongoing and previous longitudinal studies of people aged 55 and over to examine what factors encourage the retention of participants and what causes them to drop out.  The research is synthesising existing evidence, drawing together the experiences of researchers involved in longitudinal studies, and collecting some new evidence about the views of survey participants.  This article reports on the first part of the research by drawing together evidence from other studies.  These show that there are some factors which are related to attrition whereas for others the evidence is mixed.  Methods employed by these studies to reduce attrition and retain participants are examined.  It must be noted that apart from the consistent finding that attrition is associated with age, education, socio-economic status and cognitive impairment, not all studies examined the same variables; some only being explored by one study.  This makes it difficult to draw any further conclusions and indicates that attrition needs to be addressed in a uniform manner by more studies. This article identifies some implications for policy makers and practitioners.  
BACKGROUND
Longitudinal studies are increasingly being recognised as essential in gaining an understanding of the ageing process in older people, particularly as life expectancy and the proportion of older people in the population continues to increase (House of Lords Science and Technology Committee, 2005; 2006).  However, participation rates in such studies has been decreasing (Galea and Tracy, 2007; Nohr et al, 2006) and research has shown that drop-out is greater amongst older participants (Chatfield et al, 2005).  

As a growing number of longitudinal studies are being conducted (Ferraro and Kelley-Moore, 2003; Matthews et al, 2006), it is particularly important that they remain as representative of the population being studied as possible.  This is not always a straightforward task as attrition can create bias in study samples and affect the external validity of the study if those who drop out differ in characteristics to remaining participants (Miller and Wright, 1995; Miller and Hollist, 2007; Deeg, 2002; Van Beijsterveldt, 2001). Attrition bias can also affect the internal validity of the study as correlations among variables which may not be true of the original sample can occur (Miller and Wright, 1995; Miller and Hollist, 2007).  The increasing focus in policy on changes as people age make longitudinal studies of older people of growing importance.  These studies can show policy makers and practitioners changes that are happening.  The recent results from the English Longitudinal Study of Ageing (ELSA) are a good example where changes over time have been noted (Banks et al, 2008).  For example the changes in obesity levels are striking and clearly need action.
Aim of the research and research question
The main aim of the research is to provide guidance to research teams planning or carrying out surveys about ways of increasing retention of older participants and reducing drop-out rates.  The research question is ‘what factors encourage older people to remain as participants, or discourage them from continuing to participate, in health-related longitudinal or panel studies?’  This research only examines longitudinal studies involving people aged 55 and over. Determining what attrition is related to will enable researchers on other longitudinal studies to initiate or improve existing approaches used to reduce refusal rates, making their studies as representative as possible.  

How the research was done
Our literature review examined attrition and methods of retention of older people in both current and completed (within the last 20 years) health-related longitudinal studies which have been conducted in Europe, North America and Australasia and including men and women.  For the purpose of selecting studies, longitudinal studies are defined as running for a minimum of 10 years and older people as being over 55. (see Appendix A for further details).

Lessons from existing studies – the literature search

This article focuses on the first part of this research i.e. the literature on retention of participants in longitudinal studies.  We have reviewed qualitative and quantitative literature on longitudinal and panel studies for information on retention of older participants.  This has covered studies from UK, Europe, North America and Australasia.  We now look at factors that seem to be associated with attrition and more specifically:
●  Factors where there is relatively clear evidence about the relationship with attrition; 

●  Factors where there is no clear evidence about the relationship with attrition;
●  Why people drop out of these studies;
●  How to reduce attrition and retain participants.
FACTORS THAT SEEM TO BE ASSOCIATED WITH ATTRITION 
There are three main reasons for attrition; refusal by the participant to continue in the study, the loss of contact with the participant or the death of the participant (Jacomb et al, 2002).  Attrition in longitudinal studies is not adequately addressed by researchers (Ahern and Le Brocque, 2005).  Barry (2005) found that in a sample of 60 articles evaluating longitudinal study data, only 52 per cent reported on rates of attrition in the respective study, and of these, only 36 per cent discussed the reasons for this attrition.  Furthermore, there is a lack of research on attrition in longitudinal studies, particularly those involving older people.  A systematic review of articles investigating attrition in longitudinal studies up until 2002 has been conducted by Chatfield et al (2005). It was found that attrition was associated with being older, having poor functioning and cognitive impairment, living alone and not being married (Chatfield et al, 2005).  However, this review is limited with only 12 studies meeting the criteria that samples must include at least 1000 people aged over 65.  With one exception, the length of follow up in all studies was five years or less.  Furthermore, not all studies examined the same variables making it difficult to make any firm conclusions.

FACTORS WHERE THERE IS RELATIVELY CLEAR EVIDENCE ABOUT THE RELATIONSHIP WITH ATTRITION 
Being older

The problem of attrition is amplified by increased rates of death (Jacomb et al, 2002).  As the studies consist of a large (if not entire) sample of older people, mortality is a major reason for attrition in several of them (Rabbitt et al, 2004b; Van Beijsterveldt, 2001; Tunstall and Benzeval, 2006; von Strauss et al, 1998; Christensen et al, 2004; Matthews et al, 2006; Jacomb et al, 2002).  It is recognised that grouping mortality and non-mortality related drop-out may create a highly selective picture of attrition, which may not occur when both types are analysed separately (Deeg, 2002).  To overcome this, we will focus on attrition, particularly refusal, which is not related to the death of participants.
A consistent finding of the longitudinal studies which meet our criteria and publish articles analysing attrition in their samples, is that attrition is related to being older (Rabbitt et al,; 2004b;; Bukov et al, 2002; von Strauss et al, 1998; Christensen et al, 2004; Helliwell et al, 2001; Matthews et al, 2006) as was found by Chatfield et al (2005) in their review.  In the Canberra Longitudinal Study, participants who did not participate themselves but allowed proxy interviews were also more likely to be older (Jacomb et al, 2002).  In the Longitudinal Aging Study Amsterdam (LASA), age did not predict refusal, but those who dropped out due to frailty were older (Deeg et al, 2002).  It must be noted that in the Gaz et electricite (GAZEL) study, a link between age and attrition was not found, but it is recognised by the investigators that the interpretation of the results is limited as the age range in the cohort is narrow (Goldberg et al, 2001). The positive association between older age groups and attrition is a serious issue given the importance of older, especially very old people, for policy decisions.
Being cognitively impaired
Another consistent finding in these studies is that attrition is related to having cognitive impairment (Wadsworth et al, 2003; Deeg et al, 2002; Christensen et al, 2004; Matthews et al, 2004; 2006; Jacomb et al, 2002, Van Beijsterveldt, 2001).  In the Kungsholmen Study being cognitively impaired was a predictor of refusal to participate in at least one part of the medical examination, frequently the drawing and cognitive battery tests (von Strauss et al, 1998).  Because levels of cognitive impairment, especially dementia, rise with age, the consequences of losing cognitively impaired older people from a study will lead to a lack of data on which to base strategies, particularly those related to dementia. 
Having lower socio-economic status

Attrition is also found to be linked to having a lower socio-economic status in a considerable number of these studies (Goldberg et al, 2001; 2007; Matthews et al, 2004; 2006, Wadsworth et al, 2003; Tunstall and Benzeval, 2006; Bukov et al, 2002; Jacomb et al, 2002; Rabbitt et al, 2004b).  Research is increasingly showing there is a gap between those of higher and lower socio-economic status for people of all ages, including those who are older. Again this may lead to an underrepresentation of a vulnerable group when policies are made.
Being less well educated

In addition to this, those who have fewer years of education are more likely to drop-out of these longitudinal studies (Rabbitt et al, 2004b; Wadsworth et al, 2003; Matthews et al, 2004; 2006, Bukov et al, 2002; von Strauss et al, 1998; Christensen et al, 2004; Goldberg et al, 2001; Jacomb et al, 2002; Van Beijsterveldt, 2001), although it must be noted that there was no link between education and refusal in LASA  (Deeg et al, 2002).
Having living children

The GAZEL study reported on the effect of having children on participation, finding that the more children a participant has, the more likely they are to continue in the study (Goldberg et al, 2001; 2007). The future generation of older people is likely to contain fewer with children because of the decline in fertility rates.  Therefore retention may be particularly difficult for this group of childless people.
Retirement
The GAZEL study also explored the effect of retirement on drop-out, finding that retirement was negatively associated with attrition (Goldberg et al, 2006; 2007

Social participation
A few studies examined the relationship between attrition and participation in social activities.  It was found that not belonging to any clubs or associations was a predictor of attrition, particularly in older participants (Bukov et al, 2002; Wadsworth et al, 2003).  In the Berlin Ageing Study almost all participants who were socially inactive at phase 1, dropped out of the study by phase 3 (Bukov et al, 2002).  

Obesity

The only study which has investigated the link between attrition and obesity is the Medical Research Council (MRC) National Survey of Health and Development (MRC NSHD), which found that obesity is positively associated with attrition (Wadsworth et al, 2003)

FACTORS WHERE THERE IS NO CLEAR EVIDENCE ABOUT THE RELATIONSHIP WITH ATTRITION
Other findings on attrition from these studies are not consistent, as has been found in other reviews on drop-out (Chatfield et al, 2005).  As these research studies show no clear evidence, the effect on age is difficult to predict.  However, our own empirical research is likely to help be more precise about the links.
Sex

In the Cambridge City over-75s Cohort (CC75C), men are less likely to participate and continue to participate (Fleming et al, 2007), whereas other studies find no link between refusal and sex (Deeg et al, 2002; Jacomb et al, 2002).  In contrast to this, a number of studies reported that women are less likely to participate and continue to participate in them (Goldberg et al, 2007; Matthews et al, 2004; 2006; Van Beijsterveldt, 2001; Helliwell et al, 2001; Jacomb et al, 2002).
Marital status

Not being married is a predictor of participants dropping out of the GAZEL study (Goldberg et al, 2001; 2007) a finding that is consistent with the review of attrition conducted by Chatfield et al (2005). However, in both the Berlin and Maastricht Aging Studies, marital status had no effect on participation (Bukov et al, 2002; Van Beijsterveldt, 2001).

Having poor health/chronic disease

Poor health or chronic disease has been linked with attrition in a number of studies (Bukov et al, 2002; Goldberg et al, 2001; 2007; Blane, 2005; Christensen et al, 2004; Matthews et al, 2006).  However, in the Maastricht Aging Study, health had no effect on participation (Van Beijsterveldt, 2001), and in LASA, those who refused to participate (rather than being unable to due to frailty) were in the same or better health than participants and had fewer chronic diseases (Deeg et al, 2002).

Home ownership

In the West of Scotland Twenty-07 Study, not owning your own home or car was a predictor of drop-out and was significantly linked with attrition at wave 4 (Tunstall and Benzeval, 2006), however in the MRC Cognitive Function and Ageing study (MRC CFAS), home owners were more likely to refuse participation at the 2 year follow up (Mathews et al, 2006).

Where people live

In the Canadian Health and Aging Study (CHAS), those who lived in large cities (with a population of over 1 million) had a 10 per cent higher refusal rate for initial participation in the study than those who lived in small cities (with a population of less than 200,000)  (Helliwell et al, 2001). In contrast to this, in the MRC CFAS, participants who lived in rural areas were found to be more likely to drop out of the two year follow-up (Matthews et al, 2004).
Attitudes to research

Von Strauss et al (1998) examined the attitudes of participants in the Kungsholmen Study towards research and the relationship of this with attrition in the study.  It was found that those who participated in more than one wave of the study reported advantages such as contributing to an improvement in care for older people, and of being involved in the study and research in general.  In contrast, those who only participated in one wave of the study possessed a negative attitude towards both the study and research in general (von Strauss et al, 1998).

THE REASONS PEOPLE GIVE FOR DROPPING OUT OF LONGITUDINAL STUDIES
Knowing why participants drop out of longitudinal studies is equally, if not more important than knowing who drops out, as it enables researchers to address participant’s concerns in an effort to retain them in the study.  The literature on attrition from studies meeting our criteria (including they all involve people aged 55 and over) shows there are three main reasons why older people do not continue to participate in longitudinal studies.  It must be noted that only a few studies reported on the reasons for withdrawal, limiting the scope of this part of the discussion. 

Firstly, people have dropped out of studies because they find participation too time-consuming.  It has been found that the greater the time-investment required by the study, the less likely people are to continue to participate (Van Beijsterveldt, 2001; Deeg et al, 2002).  Following on from this, participants also drop out of longitudinal studies because they dislike being repeatedly contacted and invited to participate (von Strauss et al, 1998). Contact frequency was significantly associated with refusal in LASA; those who were contacted to participate in 1-4 sub studies were more likely to refuse to participate in the second wave of data collection (Deeg et al, 2002).  

The final reason for drop-out identified in the literature relates to the dislike of aspects of the study such as participation in interviews or examinations and the completion of questionnaires (von Strauss et al, 1998).  There are concerns about specific questions asked in interviews and questionnaires; some participants found it difficult to understand questions, and some found questions intrusive and even humiliating (Jacomb et al, 2002; von Strauss et al, 1998).  In the Canberra Longitudinal Study, those who were distressed by the interview in the first wave of data collection were more likely to drop out before wave 2 of the study, approximately three and a half years later (Jacomb et al, 2002).  In relation to medical examinations, it is reported that participants can become tired during them (von Strauss et al, 1998) and specifically dislike ‘hands-on’ measures such as having blood samples taken.  It has been suggested that it is for this reason there was an increase in temporary refusals in the MRC NSHD during the data collection waves where these samples were taken (Wadsworth et al, 2003). In addition to this, some participants become particularly distressed by the cognitive tests (Jacomb et al, 2002; von Strauss et al, 1998). Finally, participants have also dropped out because they have not received any feedback from their medical examinations (von Strauss et al, 1998).

How to reduce attrition and retain participants
Articles addressing attrition in the studies meeting our criteria have reported on the methods they employ to retain participants and also provide recommendations on how attrition can be kept to a minimum.

Helliwel et al (2001) suggest that approaches to retain older participants in studies must be flexible and incorporate personal gestures.  Staff in the Kungsholmen Study do this by receiving participants in a warm and comfortable atmosphere, allowing extra time prior to examinations to establish rapport with the participant involved (von Strauss et al, 1998).  Studies such as the MRC NSHD, the CC75C and the Canadian Osteoporosis Study make personal gestures by sending participants cards on their birthday and at Christmas (Wadsworth et al, 2003; Kreiger et al, 1999; Fleming et al, 2007).  

Updating participants on progress and feedback from studies through newsletters and presentations is also a method which is employed by numerous studies to help encourage continued participation (Wadsworth et al, 2003; Goldberg et al, 2006; Fleming et al, 2007; von Strauss et al, 1998; McDowell et al, 2001).  Wadsworth et al (2003) report that sending participants regular newsletters to fulfil this purpose proves successful; attrition in the MRC NSHD was at its lowest when newsletters outlining the aims and findings of the study were first introduced.

In addition to this, emphasising the importance of the study and participant’s involvement in it is also a way in which studies seek to maximise participation. This is done in the GAZEL and Canberra Longitudinal studies, LASA and CC75C by sending participants personalised letters from the principal investigator thanking them for their commitment to the study (Goldberg et al, 2006; Deeg et al, 2002; Christensen et al, 2004; Jacomb et al, 2002; Fleming et al, 2007).  Studies such as the GAZEL cohort and CHAS also ensure they receive regular coverage in the media to publicise and highlight the importance of their study (Goldberg et al, 2006; Helliwell et al, 2001)

Several studies such as the Boyd Orr Study and the MRC CFAS endeavour to encourage participation by making numerous attempts to contact those who do not initially participate.  This is done either by sending up follow up questionnaires to those who do not respond or making several requests to arrange interviews (Blane, 2005; Brayne et al, 2006).  Researchers on CHAS report that such methods are successful; almost half of initial refusals were willing to participate when re-contacted (McDowell et al, 2001).  The way studies measure refusal differed with some studies differentiating between permanent and temporary refusal. 
However, it must be noted that in LASA and the Kungsholmen Study, contact frequency was positively associated with refusal (Deeg et al, 2002; von Strauss et al, 1998) and getting the balance right is one of the difficulties associated with retaining participants in longitudinal studies. 
In the majority of studies that have been examined, incentives, financial or otherwise are not used to encourage participation.  The exceptions to this are LASA and the Health and Retirement Study.  In LASA a small gift is sent to those who initially refuse to participate but then agree to be interviewed (Deeg et al, 2002).  In the Health and Retirement Study financial incentives are offered, and if people continually refuse to participate, interviewers are permitted to increase the size of the incentive.  This method added 4 percentage points to the initial response rate, and over 600 participants to the study (Juster and Suzman, 1995).  

Studies are also employing methods specifically aimed to accommodate older people, recognising that they may refuse to participate for reasons which are specific to older age (Jacomb et al, 2002).  For example, older participants are not always able to travel or are unable to sit through lengthy interviews and examinations.  Von Strauss et al (1998) recommend reducing stressful or tiring examinations and the MRC NSHD conduct home visits for participants and have a short ‘priority’ list of questions for those who are unable to sit through lengthy interviews (Wadsworth et al, 2003).  Similarly, the Maastsricht Aging Study offer to conduct tests and interviews at the participant’s residence or provide transport to test centres - a method which has increased participation in the 3 year follow up by 8 per cent (Van Beijsterveldt, 2001).  

CONCLUSION
This examination of the literature on older people from longitudinal studies has shown that, apart from the consistent finding that attrition is associated with age, education, socio-economic status and cognitive impairment, not all studies examined the same variables; some only being explored by one study.  This makes it difficult to draw any further conclusions and indicates that attrition needs to be addressed in a uniform manner by more studies.  The next stage of our research is an empirical study of participants on the Whitehall II Longitudinal Study and a survey of some existing longitudinal studies.  
If policy makers and practitioners are to base national and local decisions about current and future generations of older, especially very old people, they must know how their needs change over time.  Longitudinal studies are an excellent way of showing this. Researchers may need to consider what specific factors should be taken into account when trying to retain older participants in this type of study.  For example offering home visits or help with transport to where any physical tests are to be carried out.
Acknowledgement

We acknowledge with gratitude the generous sharing of an unpublished paper from the Irish Longitudinal Study on Ageing (TILDA) team which looked at attrition in four surveys. We also acknowledge our funders: Atlantic Philanthropies.
Ethical review

No ethical review needed.
Appendix A

We established criteria which studies should meet, and in doing so, encountered some difficult decisions.  One of these was deciding whether to include studies which used proxies.  After discussion, it was decided that studies using proxies to answer questions on the participant’s behalf (rather than replacing the individual) would be included as research has shown that proxy data is particularly accurate for objective measures such as health (Feng et al, 2006).  Another difficult decision was whether to include studies which recruit additional cohorts after the initial sample is established.  It was decided that for the descriptive purpose of exploring why participants drop out, such studies would be included.  However, they would not be included for any further analysis or commentary, as it would be difficult to compare attrition between these and other studies.  Such difficulties have raised the issue of how a longitudinal study should be defined.  Difficulties were also encountered once studies had been identified.  There was little information available for numerous studies, particularly discussion on attrition and methods of retention.  

References  

Ahern, K. and Le Brocque, R. (2005) Methodological issues in the effects of attrition: Simple solutions for social scientists.  Field Methods 17 53-69.

Banks, J. Barnes, M.Blane, D et al (2008)  Living in the 21st Century: Older people in England. London: The Institute of Fiscal Studies.

Barry, A. (2005) How attrition impacts the internal and external validity of longitudinal research.  The Journal of School Health 75 (7) 267-270.

Blane, D. (2005) Cohort profile: The Boyd Orr lifegrid sub-sample - medical sociology study of life course influences on early old age.  International Journal of Epidemiology 34 750-754.

Brayne, C., McCracken, C. and Matthews, F. (2006) Cohort Profile: The Medical Research Council Cognitive Function and Ageing Study (CFAS).  International Journal of Epidemiology 35 1140-1145.

Bukov, A., Maas, I. and Lampert, T. (2002) Social participation in very old age: cross-sectional and longitudinal findings from BASE.  Journal of Gerontology: Psychological Sciences 57B (6) 510-517.
Chatfield, M., Brayne, C. and Matthews, F. (2005) A systematic review of attrition between waves in longitudinal studies in the elderly shows a consistent pattern of dropout between differing studies.   Journal of Clinical Epidemiology 58 13-19.

Christensen, H., Mackinnon, A., Jorm, A., Korten, A., Jacomb, P., Hofer, S. and Henderson, S. (2004) The Canberra Longitudinal Study: Design, aims, methodology, outcomes and recent empirical investigations.  Aging, Neuropsychology, and Cognition 11 (2) 169-195.

Deeg, D. (2002) Attrition in longitudinal population studies: Does it affect the generalizability of the findings?  An introduction to the series. Journal of Clinical Epidemiolgy 55 213-215.

Deeg, D., van Tilburg, T., Smit, J. and de Leeuw, E. (2002) Attrition in the Longitudinal Aging Study Amsterdam: The effect of differential inclusion in side studies.  Journal of Clinical Epidemiology 55 319-328.

Feng, D., Silverstein, M., Giarrusso, R., McArdle, J. and Bengtson, V. (2006) Attrition of older adults in longitudinal surveys: Detection and correction of sample selection bias using multigenerational data.  The Journals of Gerontology 61B (6) 323-328.

Ferraro, K. And Kelley-Moore, K. (2003) A half century of longitudinal studies in social gerontology: Evidence of change in the Journal.  Journal of Gerontology: Social Sciences 58b (5) 264-270.

Fleming, J., Zhao, E., O’Connor, D., Pollitt, P. and Brayne, C. (2007) Cohort profile: The Cambridge City over-75s Cohort (CC75C).  International Journal of Epidemiology 36 40-46.

Galea, S. and Tracy, M. (2007) Participation rates in epidemiologic studies.  Annals of Epidemiology 17 (9) 643-653.

Goldberg, M., Chastang, J., Leclerc, A., Zins, M., Bonenfant, S., Bugel, I., Kaniewski, N., Schmaus, A., Niedhammer, I., Piciotti, M., Chevalier, A., Godard, C. and Imbernon, E (2001) Socioeconomic, demographic, occupational, and health factors associated with participation in a long-term epidemiologic survey: A prospective study of the French GAZEL cohort and its target population.  American Journal of Epidemiology 154 (4) 373-384.

Goldberg, M., Chastang, J., Zins, M., Niedhammer, I and Leclerc, A. (2006) Health problems were the strongest predictors of attrition during follow-up of the GAZEL cohort.  Journal of Clinical Epidemiology 59 1213-1221.

Goldberg, M., Leclerc1, A., Bonenfant, S., Chastang, J., Schmaus, A., Kaniewski1, N. and Zins, M. (2007) Cohort profile: the GAZEL Cohort Study.  International Journal of Epidemiology 36 (1) 32-39.
Participation in the GAZEL Cohort Goldberg et al.

Helliwell, B., Aylesworth, R., McDowell, I., Baumgarten, M. and Sykes, E. (2001) Correlates of nonparticipation in the Canadian Study of Health and Aging.   International Psychogeriatrics 13 (Suppl. 1) 49-56.

House of Lords Science and Technology Committee (2005) Ageing: Scientific Aspects.  London: The Stationery Office Limited.
House of Lords Science and Technology Committee (2006) Ageing: Scientific Aspects Follow Up.  London: The Stationery Office Limited.

Jacomb, P., Jorm, A., Korten, A. Christensen, H. and Henderson, A. (2002) Predictors of refusal to participate: A longitudinal health survey of the elderly in Australia.  BMC Public Health 2 4-9.

Juster, F. and Suzman, R. (1995) An overview of the Health and Retirement Study. The Journal of Human Resources 30 7-56.

Kreiger, N., Tenenhouse, A., Joseph, L., Mackenze, T., Poliquin, S., Brown, B., Prior, J. and Rittmaster, R. (1999) Research notes: The Canadian Multicentre Osteoporosis Study (CaMos): Background, rationale, methods.  Canadian Journal on Aging 18 (3) 376-387.

Matthews, F., Chatfield, M., Freeman, C., McCracken, C. and Brayne, C. (2004) Attrition and bias in the MRC cognitive function and ageing study: An epidemiological investigation. BMC Public Health  4 12-21.

Matthews, F., Chatfield, M. and Brayne, C. (2006) An investigation of whether factors associated with short-term attrition change or persist over ten years: Data from the Medical Research Council Cognitive Function and Ageing Study (MRC CFAS).  BMC Public Health  6 185-194.

McDowell, I., Helliwell, B., Sykes, E., Hill, G. and Lindsay, J. (2001) Study organization in the Canadian Study of Health and Aging.  International Psychogeriatrics 13 (Suppl. 1) 41-48.

Miller, R. and Hollist, C. (2007) Attrition Bias. In: N. Salkind (Ed) Encyclopaedia of Measurement and Statistics (Vol. 1) pp57-60.  Thousand Oaks: Sage. 
Miller, R. and Wright, D. (1995) Detecting and correcting attrition bias in longitudinal family research.  Journal of Marriage and the Family 57 (4) 921-929  .

Nohr, E., Frydenberg, M., Henriksen, T. And Olsen, J. (2006) Does low participation in cohort studies induce bias?  Epidemiology 17 (4) 413-418.

Rabbitt, P., Diggle, P., Holland, F. and McInnes, L (2004a) Practice and drop-out effects during a 17-year longitudinal study of cognitive aging.  Journal of Gerontology: Psychological Sciences 59B (2) 84-97.

Rabbitt, P., McInnes, L., Diggle, P., Holland, F., Bent, N., Abson, V., Pendleton, N. and Horan, M. (2004b) The University of Manchester Longitudinal Study of Cognition in Normal Healthy Old Age, 1983 through 2003.  Aging, Neuropsychology, and Cognition 11 (2) 245-279.

Rabbitt, P., Lunn, M. and Wong, D. (2005) Neglect of drop-out underestimates effect of death in longitudinal studies.  Journal of Gerontology: Psychological Sciences 60B (2) 106-109.

Tunstall, H. and Benzeval, M. (2006) The implications for life course research of attrition and bias: Evidence from three cohorts in the West of Scotland Twenty-07 Study.   Journal of Epidemiology and Community Health 60 (Suppl. 1) 2.

von Strauss, E., Fratiglioni, L., Jorm, A., Viitanen, M. and Winblad, B. (1998) Attitudes and participation of the elderly in population surveys: Data from a longitudinal study on aging and dementia in Stockholm.  Journal of Clinical Epidemiology 51 (3) 181-187.
Wadsworth, M., Butterworth, S., Hardy, R., Kuh, D., Richards, M., Langenberg, C., Hilder, W. and Connor, M. (2003) The life course prospective design: An example of benefits and problems associated with study longevity.  Social Science & Medicine 57 2193-2205.

Van Beijsterveldt, C., van Boxtel, M., Bosma, H., Houx, P., Buntinx, F. and Jolles, J. (2001) Predictors of attrition in a longitudinal cognitive aging study: the Maastricht Aging Study.  Journal of Clinical Epidemiology 55 216-223.

