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1. Introduction
This paper is a review of survey design factors that are related to attrition in longitudinal studies of aging. Attrition is the loss of panel participants after initial recruitment to the study. Longitudinal studies have long been a prominent form of data collection due to their ability to better assess causality compared with cross-sectional studies, and they are a cornerstone of aging studies given their strength of repeatedly assessing the social, economic, behavioral, and health characteristics of individuals across the life course. Notable historical examples include the Terman Study of the Gifted[footnoteRef:1] (started 1921), the Glueck Study[footnoteRef:2] (started in 1940), and the Framingham Heart Study[footnoteRef:3] (started 1948).  [1: https://www.icpsr.umich.edu/web/ICPSR/studies/8092/versions/V4]  [2: https://www.adultdevelopmentstudy.org/]  [3: https://www.framinghamheartstudy.org/] 

However, the validity of any estimates of relationships derived from longitudinal studies depends on the extent to which the sample remains representative of the initial sample or study population over time. In any longitudinal study, it is almost a certainty that some participants will drop out from the study. Thus, concerns relating to attrition, or the loss of study participants, are not new. Scholarly attention has been devoted to this very topic since the 1960s (e.g. Riegel et al., 1967). If attrition from the sample is random, then concern regarding the validity of estimates is not a problem. Even so, attrition can lead to a significant reduction in the number of cases available for analysis and associated statistical power needed to identify effects. However, if attrition from the study is not random, issues associated with validity emerge.
Attrition in longitudinal studies can take various forms. Participants can be lost due mobility and an inability to find updated contact information. They can also be lost when the contact information is/appears to be up-to-date, but contact cannot be established (i.e., contact avoidance). Finally, participants can refuse to participate when contacted. Additionally, there is participant mortality, particularly in aging studies, whereby the participant dies before the study’s end. In some instances, it may be difficult to identify when panel members have died versus are unable to be located. Since death is often an important outcome for longitudinal studies, undetected death is an important form of attrition. 
If Attrition is non-random when participants in subsequent waves of data collection are no longer representative of the initial sample and the population from which the sample was drawn (St. Pierre & Proper, 1978; see also Deeg, 2002). If those who drop out from the study, for whatever reason, have unique characteristics, this results in threats to valid inference. Further, the correlation or relationships between variables observed in later waves are likely to diverge from relationships that would have been observed if the original, full sample had been retained (Barry, 2005: p. 268; c.f. Saiepour et al., 2019).  
Various participant and study characteristics have been noted to be related to attrition in aging studies. Participant characteristics related to attrition include being male (e.g., Jacobsen et al., 2021; Mein et al, 2012), minority group membership (e.g., Hui et al., 2013; see also McDougal et al. 2015 ), lower socioeconomic status and education levels (e.g., Banks et al., 2011; Chatfield et al., 2005; Mein et al., 2012), increased age (e.g., Chatfield et al., 2005), increased cognitive impairment (e.g., Beller et al., 2022; Chatfield et al., 2005; Hernandez et al., 2024), poorer physical functioning (Beller et al., 2022; Jacobsen et al, 2021), housing instability (Banks et al., 2011) or lack of home ownership (Mein et al., 2012), living in an urban area (Outes-Leon & Dercon, 2009), and having few social contacts (Cacioppo & Cacioppo, 2018) or social activities (Jacobsen et al., 2021; Mein et al., 2012).  
Study characteristics associated with attrition include the format of data collection (online-survey versus interview; Banks et al., 2011), frequency of waves of data collection, participant burden, topic sensitivity/intrusiveness, individual interviewers (Banks et al., 2011), prior non-response or non-participation (Banks et al., 2011), lack of participation in additional side studies (Deeg et al., 2002), and participant (lack of) bond to the study (Given et al., 1990). A more detailed review is provided in the proceedings from the National Academy of Sciences, Engineering, and Medicine (2017) workshop for Developing a Methodological Research Program for Longitudinal Studies. Of course, it is important to recognize that each study is unique as are its patterns of attrition. 
To further augment the nature of attrition and potential remedies, we first begin by classifying sources of attrition. These sources are associated with the phases of data collection in a panel study – locating participants, contacting participants, and actual participation. We then review methods for addressing (potential) attrition associated with each of these phases. Our focus is on recent developments as well as open questions. At the end of each subsequent section, we provide bullet point summaries as well as a list of open questions and avenues for future research.

2. Sources of Attrition
All longitudinal studies start with the initial recruitment of participants to form the panel sample. The failure to recruit eligible sampled persons is labelled nonresponse. Attrition, on the other hand, is the loss of study participants after initial enrollment and participation, sometimes referred to as dropout (e.g., Deng et al., 2013). Attrition can result from an inability to locate panel members, lack of contact or contact avoidance, or an inability to gain cooperation from panel members in subsequent waves of data collection.  
Locating is the first step in the process of obtaining participation at subsequent waves of data collection. Attrition occurs at this step when the research team is unable to locate the participant to query about ongoing participation. Although participants usually provide contact information in earlier waves of data collection, participants may change addresses, telephone numbers, email addresses, or other relevant contact information in between waves of data collection, precluding the research team’s ability to easily locate the participant. This is particularly likely among harder-to-reach populations, including those who move frequently or are homeless. A similar situation occurs in aging studies when respondents move into or between a nursing home or other long-term care situations. Given the prevalence of social and physical mobility on a global scale, the ability to locate participants is becoming an increasingly important issue for longitudinal studies. We classify efforts to address this form of attrition as “locating” strategies since the purpose is not to collect an additional wave of data but rather to obtain information that will improve locating efforts when the next wave of data collection occurs.
A second source of attrition occurs when the research team is unable to directly contact the participant. If a research team is unable to locate a study participant, then the team does not have valid contact information for contact. On the other hand, if the research team has valid contact information but is unable to communicate or receive a response from the participant, then contact is the issue. We classify efforts to address this form of attrition as “contact” strategies. The causes of this form of attrition could be panel fatigue, growing disinterest in the study, or busyness (Sakshaug & Huber, 2016). Further, contact avoidance has increased with the ability to screen calls (e.g., caller ID) and emails, the implementation of spam filters, and the ability to report unknown callers or emails as “spam,” precluding subsequent contact by the telephone or email service providers.
In practice, detecting the difference between problems in  locating and contacting participants may be difficult – is the contact information up-to-date or is the participant simply not responding? In many instances, contact is attempted with inaccurate contact information, meaning that the issue is really locating the participant. Thus, it is often difficult for research teams to know the true source of attrition at this point. . 
A third source of attrition is a lack of cooperation from participants when contact is made and the participant receives the invitation or request to participate. Factors associated with this type of attrition include lack of (ongoing) interest and/or busyness (Sakshaug & Huber, 2016). Other factors include declining physical or mental health (Beller et al., 2022; Jacobsen et al, 2021), which are particularly important to longitudinal aging studies. “Cooperation” strategies attempt to address these sources of attrition..
Notably, attrition can be a temporary or a permanent state. Attrition can be temporary and occur in one or a limited number of waves with the participant returning to complete subsequent waves of data collection after the pause in participation. Alternatively, attrition can be permanent or what is called accumulated attrition. In this instance, a participant attrits from a study and never returns. Watson and Wooden (2019) argued that it is hard to contemporaneously determine if attrition is for one or limited waves versus permanent (with the exception of mortality), and different studies have different rules (e.g., participant formally withdraws from the study, participant misses a set number of waves, etc.) to determine whether attrition is limited or permanent.
Relatedly, participants are often classified into categories based on their likelihood of (any) attrition, such as easy-to-get and hard-to-get, which Watson and Wooden (2019) noted are distinctly different from one another (see also Lugtig, 2014). One factor that influences this classification is prior participation history.  Indeed, prior participation history and individual characteristics previously identified as related to attrition in the specific study or other studies with similar populations are very important predictors of future participation. 
Based on this dichotomous classification or others that may be more granular, research teams undergo different efforts to limit attrition: preventative efforts and corrective efforts. Preventative efforts are strategies implemented before and during data collection that are intended to increase the likelihood that hard-to-get participants (or those most likely to attrit) will participate. Corrective efforts are used when participant subgroups have lower response and participation rates during data collection. Efforts to locate and contact participants, as well as increase participation, is then increased among these subpopulations or new, tailored strategies are implemented to encourage participation among these groups. Preventative and corrective strategies can (and should) be designed separately for easy-to-get and hard-to-get participants. Since subjects who did not participate in a previous wave may be especially difficult to re-engage, thus termed “hard-to-get” participants, it is important to consider participant history when locating, contacting, and seeking participation in light of study design characteristics, as the study’s design can be changed while participant characteristics cannot. As such, the combination of survey design and participant characteristics can create opportunities to prevent and correct for attrition in longitudinal studies.

3. Methods for Reducing Attrition
3.1 Locating Strategies
One source for attrition in longitudinal studies is an inability to locate participants. Although participants are often asked to provide current contact information (e.g., address, telephone number, email) while completing study activities, participant contact information can change over time. For example, street addresses change when participants move, often facilitated by important changes in life circumstances (key constructs in aging longitudinal studies), such as a new job or retirement, family formation or dissolution, declining health, or moving into a nursing/care home. Other types of contact information, such as cell telephone numbers and email addresses, can change for reasons unrelated to mobility, such as obtaining a new cell telephone, changing jobs and subsequent changes to work telephone number and email address, or adopting a new email address when a new internet provider is acquired.Another source of attrition related to locating participants is the death of a participant, particularly if the death is not known by the study. In these instances, panel studies can use preventative (i.e., carried out prospectively before contact information changes) and/or corrective (i.e. used after contact information has changed) methods to maintain accurate contact information for study participants. 
a. Preventative Locating Methods
Preventative methods are implemented prior to locating efforts and often include:
· Collecting detailed contact information: Researchers gather multiple forms of contact information, such as postal addresses, email addresses, telephone numbers, and details for alternative contacts (e.g., family members or friends) upon enrollment and at each subsequent wave of data collection.
· Collecting detailed identifying information: Researchers gather personally identifiable information for locating purposes only (or another purpose upon stated consent), including birthday and social security numbers.
· Change-of-address/Change-of-info cards: Participants are provided with physical (prepaid) cards during participation or in between waves of data collection that can be mailed back to the study to notify the study team of any address or contact information changes. These sometimes include incentives, contingent upon supplying updated information.
· Dedicated websites: The study sets up a secure website where participants can log in and update their personal contact information at any time.
· Email and free telephone (toll-free) numbers: Participants are provided with the study’s email address and/or a toll-free telephone number to report changes in contact information or request assistance.
· Collecting moving intentions: During each wave of data collection, participants are asked about any plans to move in the near future, so the study team can anticipate and prepare for changes in contact information.
· Regular follow-up, reminders, and updates about the study: Ongoing communications, such as newsletters or periodic check-ins, can help maintain engagement and prompt updates if any contact details have changed.
· Checking death records to see if any can be matched to panel members.
For a review of best practices in locating study participants in panel longitudinal studies, see Laurie et al. (1999), although the review itself is somewhat dated. Commonly utilized preventative locating methods are described in further detail below:
i. Collecting Contact Information
Sample maintenance efforts start during the recruitment phase when eligible participants are identified and invited to complete their baseline questionnaire. The initial recruitment involves contacting sampled units, verifying eligibility, and asking them to participate in the study. It can also involve asking personally identifying information that can be used to verify eligibility (i.e., birthday) or used to link study activities to administrative data (i.e., social security numbers). Importantly, some of this personally identifiable information can also be used to help in locating strategies as the study progresses over time. 
In recent years, many studies have switched to self-administered modes (Olson, et al., 2021). For self-administered modes (i.e. web and paper questionnaires), either at inception or in a follow-up wave, asking for contact information can be difficult due to the absence of an interviewer who can explain the request and answer concerns about confidentiality.The need for contact information should be clearly explained as well as what it will and will not be used for. It is also important for the research team to ensure participant confidentiality as well as make clear to the participant all the steps that will be taken to protect personal identifying information in the form of contact data (e.g., keep contact information separate from interview or study activity data).
For interviewer-administered surveys, , the interviewers should be trained to clearly explain to study members why providing accurate contact information is essential—for both their continued involvement and the overall success of the study. Field staff also should be trained in thorough and systematic study record-keeping practices, emphasizing the value of precise and complete participant records to support effective communication and follow-up as well as privacy and confidentiality. 
At this stage, there is a balance between participant burden and collecting as much contact information as possible in order to facilitate subsequent contact. Obviously, more information will make it easier to find participants later. Participants are more likely to provide contact information such as home or cell telephone numbers, email addresses, and street addresses.  The names of contact persons (see the next section) and their contact information can also be collected. However, asking for additional details about the participant or contact persons also creates burden and may raise general concerns about confidentiality. 
Relatedly, Social Security Numbers (SSNs) and other country-level personal identifiers and birthdays are inherently more sensitive. Studies may collect this information at inception to verify eligibility or in order to link study data to administrative record data. WHile this information may only be requested once (at inception, it can also be used to assist in locating participants in the future. However, their need and purpose should be made clear to the participant as well as the steps the research team will go to in order to protect the participant’s privacy and confidentiality. As a result, study team members must be flexible and accommodating with respect to the information that participants feel comfortable providing and attempt to maximize the provided information in locating strategies.  
ii.  Collect Information on Contact Persons (CPs)
Collecting CP names and contact information is a widely used method for maintaining contact with mobile persons. Participants are asked to name someone who can help the study get in touch with the participant in the event the research team is unable to make contact. In recent years, increasing concerns about individual privacy may have reduced the effectiveness of this method.  The presence of interviewers may be helpful at this step since they can explain why the information is being requested and how it will be used.
The Health and Retirement Study’s, among others, review of the collection and use of CP information emphasized the continued value of this resource for locating participants, showing that engaged respondents, those who update their own contact information and provide a CP, are more likely to complete the next wave of data collection. Amongst participants who supply CP information , the rate of participation is significantly higher (Leissou et. al, 2025). A large proportion of the HRS panel is willing to supply CP information. In 2018, 88.8% of cases fielded had at least one contact person listed, and during 2020 and 2022, the rate increased to 90%. Furthermore, in 2018, panel members who provided at least 1 CP after their 2016 interview had a response rate that was 18.5 percentage points higher than those who did not provide any CPs. The difference in response rate between these two groups was even bigger in 2020 (25.2 percentage points), and in 2022 the difference grew to 28.1 percentage points. It is unknown whether the higher response rates are due to use of the contact information or that panel members who supply info on CPs are also more likely to participate. One further open question appears to be the potential effects of early outreach to CPs to make them aware of their nomination by the participant, as such outreach may also be instrumental in ensuring their willingness to help locate the respondent in the future.
iii.  Maintain an Address Database
Thorough and systematic record-keeping practices can be achieved through the use of well-designed databases that are capable of storing extensive information, such as participants’ contact details and their designated contact persons. To maximize their effectiveness, these databases should go beyond capturing the most recent updates. Instead, they should function as comprehensive archives, preserving all relevant data and updates accumulated throughout the study. Historical information plays a crucial role in locating participants, providing patterns and reference points from the past. In essence, such information offers valuable clues, such as patterns of mobility or potential locations of participants, that enhance the overall locating process.
The HRS study has utilized an updated database across waves. Updates are made at the conclusion of the wave of data collection, as well as between waves. The study found that the majority (90%) of these updates come from interviewer-respondent interactions during data collection. A small portion of the updates are initiated by participants who either called the toll-free line, sent an email to the study account, or wrote a letter to the study notifying it of a change. Few updates came from returned or forwarded mail. In 2018, 24% of cases had an update prior to the start of field work. The rate increased to 59% for 2020, and dropped to 28% for 2022 (Leissou et. al, 2025). In all three waves, those who submitted an update had a higher response rate than those who didn’t.
iv. Between-Wave requests for updated contact information
Between-wave requests for updates or confirmation of contact information can be an important strategy for studies with relatively long periods of time between waves. Laurie et al. (1999) provide a useful summary of methods for obtaining updated contact information. McGonagle et al. (2011) experiment with the design of the materials, timing and frequency of mailings, as well as incentives. They explore how these experimental treatments impacted production outcomes in McGonagle et al. (2013). McGonagle and Schoeni (2015) further explore the use of multiple modes. Jäckle and Lynn (2008) explore how incentives across waves impact the collection of updated contact information between waves. One strategy would be to predict which cases are likely to be difficult to locate, and provide extra or different effort on maintaining contact with those cases between waves.
Further, strategies for improving the engagement of panel members as well as initiating early contact and engagement with CPs, such as sending newsletters or holiday cards (see 3.3.g below), may also lead to returned mail or other information about cases that will need some effort to be located.
Targeted, preventative strategies also should be considered. Lynn (2012) found that asking sample members if they plan to move was highly predictive of cases that were difficult to locate in the subsequent wave(s) of data collection. Couper and Ofstedal (2009) suggested predicting the probability of moving based on individual characteristics and use this to implement additional targeted, locating strategies such as additional address, telephone, and email searches through various service providers or through self-nominated contacts. In such a model, the self-reported intention to move might be a strong predictor of subsequent inability to locate the participant. The predicted probabilities of inability to locate a participant can then be used to define strata of cases, some of which would receive more or different locating efforts, such as additional searches via death records, obituaries, home ownership records, social media, etc. In aging studies, generating predicted probabilities for potential health shocks, cognitive decline or institutionalization may also be very useful, as these could trigger targeted efforts to elicit more comprehensive alternative contact details of family members and/or friends who could provide further information on the target participants’ future whereabouts and/or serve as potential proxy respondents in main and/or special end-of-life interviews in case of participant deaths.
b.    Corrective Locating Methods
When protective measures fall short, study teams may apply corrective locating methods. There is agreement across studies that locating success is achievable through careful, multi-method locating strategies, but, importantly, these efforts should be not only comprehensive but also ethically sound. 
 
i.    Interviewer and Locating Team efforts
One best practice for locating participants includes a multilayered locating protocol to locate participants, relying on several resources that are often revisited as new information surfaces or fails to yield the valid contact information for a participant. The process of locating participants, particularly hard-to-reach participants, should be dynamic. For instance, when leads are pursued but ultimately prove fruitless, cases are temporarily set aside, and are revisited later on as fresh information becomes available. 
If initial mail gets returned, requests can be made to the U.S. Postal Service to find a forwarding address. Reverse lookup tools can be used to match old telephone numbers or addresses to current information. Finally, efforts should be made to check public records—such as property ownership, marriage licenses, or professional licenses— to get updated contact information.
For studies that use interviewers, methods such as checking area codes and directory assistance, or sending letters—generally yield the lowest success rates, primarily because these steps offer limited reach. However, interviewers may have success in obtaining new information by visiting the last known address and asking neighbors or property managers for new information.
Information from previous study waves, provided by informants, family members, proxies, and other contact persons, along with information gathered by the locating team through their own investigative contacts have consistently produced the highest rates of locating. Paid services like Accurint, which supplies extensive public records, and Melissa Data, specializing in address verification, also contribute significantly, though their success lags slightly behind the team-based and past wave information. Online resources—including Google, USPS, Whitepages, various obituary sites, and the Social Security Death Index—have lower success rates. Calderwood (2013) also explored the use of social media for tracking with varying success. Over the years, the effectiveness of each of these resources for corrective locating strategies has fluctuated. Thus, the locating protocol must remain adaptive, maximizing the chances of locating participants by continuously integrating new information, new and used resources, and switching strategies as needed.
ii. Confidentiality and Locating
A key concern in the locating process is breach of confidentiality, which could happen during discussions with informants or during the use of online resources. Locators are trained and skilled in conversations and can control the information that is shared with informants (i.e. who they are and why they need to speak with the participant). On the other hand, when using online resources there is concern about how much of the data that locators enter are being tracked. Locating teams should be vetting online resources based on the amount of information they collect (actively or passively), and avoid using sites that require a login or profile, as that likely implies more of a digital trail on the resource's side. Additionally, locators should be clearing their search history on their own computers regularly. 
It is also useful to understand the view and expectations of participants in longitudinal studies with respect to their privacy and the use of various locating methods. Few studies have looked at the views’ of survey participants on privacy (Couper, et al., 1998; Singer, 1978). As the methods available for locating participants evolve, researchers should also consider how participants' views may also evolve.
Summary of Location Strategies
Between-wave efforts to locate panel members goes beyond administrative steps – it is a strategic process that requires both preventative and corrective strategies should be into a single overall plan. Effectiveness in locating participants to reduce attrition requires the integration of multiple elements: relying upon previously supplied contact information, asking panel members to supply information for contact persons who can facilitate subsequent contact, asking panel members to confirm or update contact information between study activities, and locating panel members through the use of external sources (e.g. online resources and administrative records) and efforts . Actions aimed at engagement – such as sending newsletters to inform participants of study activities and findings, greeting/birthday cards to build trust and relationships, and ancillary surveys to enrich data (while carefully managing burden) – may also assist in locating study participants. Overall, in aging studies where attrition is high, integrating practical maintenance with relational communication is essential for sustaining participation over time.
Open Questions and Gaps in Knowledge
1. Preventative Methods
· Does collecting information about contact persons lead to higher rates of subsequent contact with participants? There is no experimental evidence on this question.
· How should engagement with nominated contact persons be managed in terms of future cooperation, confidentiality issues, etc.? There is no evaluation of the ethicality or burden on nominated contact persons or their willingness to provide updated contact information.
· Are new modes of contact (e.g., websites) more effective for obtaining updated contact information compared to older methods (e.g., cards and newsletters)? There is no experimental evidence to suggest one method outperforms the other.
· How should requests for contact information be presented in web and paper questionnaires? The role of email has been examined, but more information is needed regarding Short Message Service.
· Does postal mail continue to be effective, and if so, for whom? It is unknown if this form of contact is obsolete in contrast to technological contact.
· What impact do incentives (amount and timing) have on subsequent locating of participants? It is unknown how incentives may play a role in the provision of valid contact information.
2. Corrective Methods
· For staff engaged in the locating of participants, are some locating protocols (steps of tracking) more effective or more efficient than others? No known research engages in comparative analyses.
· Are the order of tracking steps best left to the determination of staff members or does prescribing steps improve or reduce efficiency and effectiveness? Little is known about what determines the tracking steps or how often steps are followed. Additional process evaluation may be relevant to attrition methodology.
· How accurate are the various resources in yielding accurate contact information (Melissa Searches, Accurint, etc.)? The rates of effectiveness and for whom these resources are most effective has not been investigated.
· How effective are methods for identifying deaths in longitudinal studies? The main methods include linking death records, contacting informants, and online research (e.g. obituaries) but there is not a comparison with respect to accuracy.

3.2 Contact-Related Methods
In this section we describe methods for contacting panel members with the goal of gaining their participation for another wave of the panel study. 
a.  Modes of Contact
Multimode strategies for panel member contact have become more common in the effort to gain cooperation and reduce attrition in longitudinal studies. That is, as large, longitudinal studies have increasingly transitioned to multimode data collection methods (e.g., web-based, in addition to telephone and/or in-person), contact strategies have transitioned as well to include text messaging and emails in addition to postal mailings and in-person contacts. 
Observationally, longitudinal studies often report higher response rates among respondents who have provided email addresses in comparison to those who have not (Kistler et al. 2023). However, does email messaging enhance response rates, over and above what is expected based on postal messaging? One innovative, experimental study showed that in a mixed-mode survey context (i.e., web-based and in-person), email messaging did not improve participation rates above and beyond postal messaging (Cernat and Lynn 2017). However, one important caveat to the study results is that those who received email messaging were more likely to respond to the survey in the web-based format, thus reducing costs of the study.
Another recent innovative study tested whether text message invitations were useful in gaining cooperation in Wave 11 of Understanding Society, the United Kingdom Household Longitudinal Study (Cabrera-Álvarez and Lynn 2024). Interestingly, the experimental design found that text messages did not increase response rates overall, although some subgroups showed increased response rates. More specifically, respondents who had not provided an email or postal address to the study exhibited an increased response rate if they received a text message invitation. Further, text messaging contacts increased response rates among younger panel members (i.e., <35 years old) and among those who previously had inconsistent response patterns. Thus, it may be the case that text messaging efforts are an important mode of contact for particular subgroups of longitudinal studies, including younger and harder-to-reach individuals. 
Of course, gathering cell telephone numbers for the purpose of texting and obtaining consent to use them are barriers that must be overcome prior to their use. Using recent data from the Innovation Panel of Understanding Society: The UK Household Longitudinal Study, Vine et al. (2025) showed that most participants (69%) consented to text message contacts upon first being asked, while an additional 55% of those who initially declined consented when re-asked. Requesting consent for text messaging late in the survey instrument results in modestly higher consent compared with asking early in the survey instrument (Vine et al. 2025). And while text messages are often useful for survey outreach efforts because direct links to the survey can be included in the messages, the messages themselves need to be very short and, thus, cannot contain much study information (Mavletova and Couper 2014). Moreover, text messages in isolation do not seem to be an effective strategy for survey response when used in isolation; indeed, the use of both text messaging and emails is more effective than the use of either mode separately (Marlar 2017).
b. Level of Effort
The whole goal of longitudinal studies is to follow the same participants across time. In other words, sample members in longitudinal studies cannot be replaced. As such, the level of effort needed to contact sample members, secure continued participation, and minimize attrition in longitudinal studies can and likely should be significantly higher in comparison with other study designs, given the importance of maintaining sample integrity across time. The issue of level of effort may be even more important if, as in many cases, it is important not only to minimize attrition in the overall study, but also to do so across a range of population subgroups who are important to the study’s goals (e.g., among both high and low socioeconomic status groups; among both women and men, etc.).
The survey methods literature has routinely noted that additional communications with respondents, most often in the form of reminders, generally leads to lower nonresponse regardless of whether the survey was telephone, paper- or web-based (Cook et al. 2009; Dillman 2000). But the level of effort needed to achieve longitudinal survey goals has substantially increased over the last few decades. For example, the mean number of calls that field staff made to sample members in the Panel Study of Income Dynamics in each wave increased from 2-3 in the 1960s-1970s to 17-21 in the late 2010s and early 2020s (Institute for Social Research 2025). Little is known about the impact of different levels of attempted contact when this is conducted in multiple modes. That is, does the specific combination of telephone calls, emails, and text messages matter for the final outcome? 
Recent literature has also stressed that the level of effort needed to achieve study goals and reduce attrition may require targeting higher levels of effort toward particular subgroups compared with others. In mixed-mode longitudinal study designs, for example, “web-first” approaches have yielded high-quality survey responses at low cost in comparison with telephone- or in-person-first approaches (Biemer et al. 2022; Millar and Dillman 2011; Sastry and McGonagle 2022). Consequently, higher levels of effort and additional resources can be devoted to increasing response rates among harder-to-reach subpopulations. Biemer et al. (2022), for example, described how Wave V of Add Health employed a web-first approach followed by an in-person non-response follow-up (NRFU) strategy, with the NRFU effort targeted toward those who are most important in fulfilling study goals. While adding substantial costs, the NRFU effort significantly reduced non-response bias and attrition among subgroups different from those who were most likely to respond to the cheaper web-based survey. As such, this two-phase strategy–web-first followed by strategic NRFU–is an important example of tailoring resources and related effort toward improving retention and achieving study goals.


c. Visible Cash
One possible strategy to reduce attrition in longitudinal studies is to place visible cash in a windowed envelope, either in the initial invitation to participate in a survey wave or at some point in the set of reminders that are issued. Several recent survey-based experiments have continued to document the benefits of visible cash across a number of study designs and contexts. For example, Bilgen et al. (2024) recently devised several experiments testing the size of the envelope (small, large), location of the window (none, front, back), content of the cash image (numeric amount, face), and various cash amounts (two $1, one $2, one $5) in recruiting participants for the NORC AmeriSpeak Panel. Their results were encouraging: higher amounts of cash that displayed the amount of money in windowed envelopes led to increased participation. Moreover, costs of the study effort did not increase. Similarly, DeBell (2023) has shown the effectiveness of windowed cash incentives up to $10 for improving recruitment. At the same time, DeBell (2023) also showed that visible cash did not reduce attrition for participants who had been recently interviewed or those among whom earlier wave participation was frequent. Thus, longitudinal studies with high participation rates across waves may not benefit from windowed cash incentives, although the retention of some subgroups (e.g., nonparticipants in recent waves) may in fact benefit from visible cash incentives.
d. Frequency of Contact
Frequent waves can help maintain contact with participants. However, it may also lead to reductions in cooperation (see “Frequency of Data Collection” in the “Cooperation-Related Methods” Section). Frequent contact may also show up in reduced contact rates. For instance, some have speculated that “over-surveying” of the population may be a cause of systemic nonresponse to participation requests (Brick and WIlliams, 2013; Ghafourifard 2024). Perceived burden, which is largely viewed in relation to participation refusal or failure to complete study activities can also be a reason for participants to engage in contact avoidance.
Summary of Contact Strategies
In this section, we started from the assumption that we have accurate contact information for panel members. That is, they have been located. Then, the next step in the data collection process requires that we contact them. Effective strategies integrate multiple elements: contact materials that reflect participants’ interests and values. In aging studies, where attrition risk is high, integrating practical maintenance with relational communication is essential for sustaining participation over time. We discussed how using multiple modes – including SMS, mail, email, telephone, and in-person – may be an effective tool given the heterogeneity of samples. We also discussed how the level of effort might be targeted or allocated at a higher rate to cases that are more difficult to contact. Visible cash incentives are an emerging method that seem to be effective in establishing contact – although the evidence is mainly only visible through observed participation rates.


Open Questions and Gaps in Knowledge
1. Effectiveness and Design of Contact Strategies (similar to location strategies)
· What specific design features (e.g., visual design, personalization, content type, length) make email and mail invitations effective or ineffective and how do these differ across age, gender, education, or cultural contexts? Research is needed to address these recommendations in terms of comparative effectiveness and applicability across contexts.
· What specific design features are most effective when reaching out to contact persons? Feedback from study participants would be useful in determining which strategies increased or decreased the likelihood of response to contact.
· Is it possible to use targeted modes? There is a lack of research on effective modes for subgroups in the study population.
· Can AI facilitate the design and targeting of contact strategies and targeted modes and if so, how? The integration of AI in participant contact is rarely discussed but one avenue for potential exploration.
2. Digitalization and New Modes
· How do digital strategies (emails, apps, SMS, social media) compare to traditional mailings, in particular for older respondents? Research is needed to compare strategies more broadly but also among subgroups, which may inform targeted strategies.
· Can hybrid strategies (digital + postal) improve contact without increasing inequality in response rates? Research is needed that integrates modes and compares response rates across singular and additive strategies.
3. Level of Effort
· How do we select the best approach(es)? There is some evidence that allocating effort differentially across cases can be effective in controlling bias. Multiple different approaches have been proposed, but no comparisons have been made.
· How does increasing effort compare to alternative uses of the same funds (e.g., additional incentives)? Studies on cost-effectiveness would augment the study of attrition and effectiveness of strategies.   
4. Visible Cash
· How does this method operate? Is it increasing contact or is it increasing cooperation? Contact would be increased if more envelopes were opened and the contents read. Participation would be improved if the same number of people opened the envelope and a larger number decided to participate


5. Burden
· How does participant cumulative burden affect the willingness of participants to respond when contacted by studies? Little is known regarding contact avoidance in relation to participant burden (e.g., frequency of contact, length of questionnaire, etc.) in contrast to its association with cooperation. It is important to distinguish between if the same factors affecting cooperation (see below) also lead to non-response.

3.3 Cooperation-Related Methods
There are several reasons why attrition can occur after contact has been established. These include a refusal to participate in study activities at the given wave or a failure to complete the study activities before the end of the field period for data collection (i.e., incomplete). Reasons for refusal or failure to complete study activities include disinterest, participation fatigue and burden, perceived lack of utility of the study, and an inability to complete study activities due to health or other time-obligations. An additional reason for non-cooperation is a language barrier. Participants who speak a language other than that/those in which the questionnaire is offered is a failure of the research design to offer study activities in all languages spoken by participants. In this section, we focus on the reasons for participation refusal or the failure to complete study activities before the end of the field period, and the strategies that can be implemented to address these sources of attrition.
a. Respondent Experience of Prior Waves
In longitudinal surveys, each subsequent data collection request builds upon the respondent’s prior participation. Consequently, recalled participant burden and recalled attitudes regarding previous involvement play a critical role in how respondents evaluate the burden of a new request to participate, which affects participation. According to the Response Burden Framework (Yan & Williams, 2022), a higher level of perceived continued burden increases the likelihood of attrition. The framework postulates various questionnaire design features that contribute to continued burden and the cumulative burden that respondents experience after starting the data collection activities. For example, a lengthy survey in an earlier wave may heighten perceptions of cumulative burden, which in turn amplifies perceived continued burden when respondents are approached (See “Length of Instrument in Current Wave” section). Similarly, cognitively demanding or sensitive questions may increase cumulative burden, leading to reluctance in future participation.
i. Frequency of Data Collection
More frequent data collection efforts (e.g., surveys, interviews, etc.) have had mixed results with respect to perceived participant burden and attrition. Eggleston (2024) reported that participants were less likely to respond to the 2020 Census if a prior survey (requested by another organization) had been reached out for participation and the nature and content of the survey was similar to the Census. Relatedly, in a review focusing on undergraduate survey participation, Fass-Holmes (2022) found that participation rates decreased when students received more survey invitations per semester. Focusing on the research design of the study itself, Zabel et al. (1998) found that surveys with more waves or higher-frequency interviews experienced higher attrition rates.  
A recent app-based survey by Zhang et al. (2025) demonstrated that administering shorter surveys every two weeks, rather than full-length surveys every four weeks, was associated with higher, sustained response rates. This suggests that more frequent but less burdensome data collection schedules may help mitigate participation fatigue and improve data quality. Alternatively, Saw (2025) observed no overall significant differences in participation rates between low- and high-frequency groups (receiving survey invitations every four versus two weeks). However, effects varied by socioeconomic status: employed and higher-SES participants responded to more frequent requests, while lower-SES groups showed no differences. 
Implementing a different design strategy, Toepoel and Lugtig (2022) found both higher response and higher dropout rates when data collection was cut into several pieces (modular or matrix design). While their results suggest better data quality in modular surveys, there was not increased survey participation when reducing the number of surveys requested. Peytchev et al. (2020) report similar results. Another consequence of this strategy is that data analyses become more complex because of different missing data patterns in modular survey settings. 
Another strategy to increase cooperation is the use of ancillary data collection efforts in the form of additional surveys or side studies. Deeg et al. (2002) found that the impact of additional surveys and side studies on refusal rates is nuanced. Refusal rates increased among participants who had refused side studies or participated in fewer side studies, whereas those who agreed to participate in all optional side surveys showed decreased refusal rates in follow-up waves. They concluded that participation in ancillary studies does not substantially bias longitudinal research if managed within the main study’s framework. Moreover, the frequency with which individuals are eligible for additional surveys can interact with subjective factors to influence the decision to participate. For instance, homeowners who are employed and skip questions about education are more adversely affected in subsequent participation by frequent survey requests (Earp et al., 2022). 
To date, there is no systematic review summarizing empirical evidence on the role of frequency in data collection on cooperation, including what constitutes “too often” and how these effects may vary by modality of data collection, demographic characteristics of participants, and other potential contextual effects. 
ii. Burden of Previous Instrument
A few studies identified a link between prior length of survey/interview and subsequent attrition (Laurie, et al., 1999; Gummer and Daikeler, 2020; Earp et al., 2022). Alternatively, Hill and Willis (2001) found no evidence that shortening the interview increased response rates. Instead, their analysis suggested a non-linear positive relationship, whereby participation increased with interview length up to approximately two hours, after which it began to decline. Other studies have also shown that interview length may have an effect on participation rates in a non-linear way. For example, longer interviews in the early years of the survey were associated with a greater likelihood of respondents remaining in the sample, whereas no clear effect was observed in later years (Branden et al., 1995). 
Earp et al. (2022) demonstrated that subjective burden, such as answering sensitive questions about household ownership or educational attainment, can impact subsequent participation. In this respect, non-response to these two questions was associated with lower participation rates in subsequent waves. Similarly, Bergmann and Scherpenzeel (2016) reported lower participation rates among older panel respondents who did not answer the income question in the previous wave. These findings suggest that topic burden or discomfort plays an important role in predicting whether respondents will continue to participate in longitudinal studies. Earp et al. (2022) also found that extra effort in a survey, as a result of the presentation of additional modules based on survey responses, predicted lower participation rates in subsequent waves. Their findings suggested that additional effort, such as responding to additional questions after reporting being employed, are associated with lower probabilities of future participation. While Kleinert et al. (2021) reported that panel respondents who were assigned to a longer competence test variant did not have higher refusal rates in subsequent waves; however, they were more likely to apply alternative strategies that resulted in fewer administrations of tests in subsequent waves of data collection. Relatedly, as predicted by the Response Burden Framework (Yan & Williams, 2022), negative experiences—such as receiving a poor test score—can also deter future participation (Kleinert et al., 2021). In this respect, design, outcome and burden have negative consequences for survey participation in later waves (Kleinert et al., 2021). 
Regardless of the source of burden, empirical evidence supports the link between perceived burden and attrition. Respondents who feel overburdened are less likely to respond to future requests for participation (Hoogendoorn & Sikkel, 1998; Martin et al., 2001; Bergman & Brage, 2008). One caveat is the ability to share participation burden. More specifically, households that indicated the presence of spouses were more likely to participate in subsequent waves (thus having more people in the household available to respond; Earp et al., 2022). 
Moreover, burden experienced in earlier waves can foster negative attitudes towards the study and data collection (Stocké & Langfeldt, 2004), which further influences perceptions of burden in subsequent waves (Yan et al., 2020) resulting in non-participation. Yan (2025) found that burden felt during the first wave significantly predicted participation in the next three waves. As shown in Table 1, respondents who reported feeling “somewhat” or “very” burdened at the end of Wave 1 had consistently lower response rates in subsequent waves.


 Table 1. Impact of Burden Felt at Wave 1 on Response Rates to Subsequent Waves of Interviews
	Perceived Burden at Wave 1
	Wave 2 Response Rate
	Wave 3 Response Rate
	Wave 4 Response Rate

	Not at all (n=870)
	72%
	77%
	76%

	A little (n=394)
	62%
	68%
	66%

	Somewhat/Very (n=128)
	52%
	60%
	57%


 
Interestingly, the relationship between item nonresponse in earlier waves and attrition is mixed. Yan & Curtin (2010) as well as Bergmann & Scherpenzeel (2020) found a positive association between item nonresponse and subsequent wave attrition, whereas Yan (2025) did not observe such a link.
The distribution of perceptions of burden across subgroups is limited. More specifically, literature on causes of burden and impact of burden on attrition for older adults is rare. Research is needed to understand what design features and content most influence older adults’ feelings of burden related to participation and how these burdens contribute to their decision to continue participation. It is also unclear how burden is best managed through improved questionnaire designs, such as the ordering of topic modules in the survey. Best practices suggest that demographic questions should be asked last since these are the easiest questions to answer while modules that include the most sensitive topics and questions should be asked in the middle. However, little work goes beyond these broad categories to better understand the role of question flow in perceived burden and subsequent participation.
b. Modes of interviewing 
Modes of data collection significantly influence participation rates in both cross-sectional and longitudinal surveys. Of course, modes can also influence the measurement – creating differences in measurement error. Since the focus of this paper is on attrition, this section examines the impact of modes on participation. In general, face-to-face interviews yield higher participation rates than other modes such as telephone, web, or mail-based forms of data collection. In this respect, interviewers play a crucial role by encouraging respondent motivation and providing support when needed (Hope et al., 2022). Vassallo et al. (2015) found that interviewer experience, grade, and continuity positively correlate with respondent cooperation. Similarly, Bergmann et al. (2024) observed that the effectiveness of interviewer continuity, i.e. assigning the same interviewer to sample members in successive waves of a panel study, depends on the interviewer's level of experience and varies according to respondent characteristics. Lynn et al. (2014) found that interviewer continuity reduces refusal rates among respondents aged 60 or under, but not among those over 60. Interestingly, the effectiveness of this continuity effect varies depending on the age of the interviewer. For older sample members, changing the interviewer may be beneficial, particularly if it involves transitioning from a younger to an older interviewer. Contrastingly, Campanelli and O’Muircheartaigh (Campanelli & O’Muircheartaigh, 1999) observed no discernible effect of interviewer continuity on non-response. They noted significant variability in the efficacy of an interviewer continuity strategy among refusals, which could not be explained by individual, household, area, or interviewer characteristics. Furthermore, respondents’ decision to continue participating in a panel study is influenced by their feelings towards the interviewer and the rapport established during previous interviews (Carley-Baxter, 2008). 
Recently, mixed-mode distributions—which offer multiple modes for data collection—have become increasingly common. Longitudinal surveys, in particular, are adopting mixed-mode designs to improve efficiency, reduce costs, and limit attrition. Examples include the Population Assessment of Tobacco and Health Study[footnoteRef:4] (PATH), the National Longitudinal Study of Adolescent to Adult Health[footnoteRef:5] (Add Health) the Medical Expenditure Panel Survey – Household Component[footnoteRef:6] (MEPS-HC), and the UK Household Longitudinal Study[footnoteRef:7] (UKHLS). [4: https://pathstudy.nih.gov/ ]  [5: https://addhealth.cpc.unc.edu]  [6: https://meps.ahrq.gov/survey_comp/household.jsp]  [7: https://www.understandingsociety.ac.uk/] 

There are several ways longitudinal surveys combine multiple data collection modalities:
1. Mode Switching across Waves: A study may use one mode in one wave and switch to another in subsequent waves. It is common to begin with a more expensive mode (e.g., in-person interviewing) and transition to a less costly mode (e.g., telephone) in later rounds. For example, the Consumer Expenditure Interview Survey conducts in-person interviews in the first wave and switches to telephone interviews in subsequent waves.
2. Multiple Modes within a Single Wave: A study may employ multiple modes either sequentially, concurrently, or in a hybrid fashion. For example, the first three rounds of the National Social Life, Health & Aging Project (NSHAP) used in-person interviews exclusively. In Round 4, NSHAP expanded to include web, telephone, and paper modes alongside in-person interviews[footnoteRef:8]. Both the PATH Study and UKHLS used sequential mixed-mode designs, initially inviting respondents to complete the survey online, which was followed by telephone or face-to-face follow-ups for nonrespondents. In contrast, MEPS-HC offered live video interviewing, telephone, and face-to-face options. [8: https://www.norc.org/content/dam/norc-org/pdf2024/nshap-rounds-explanation.pdf ] 

3. Tailored Mode Design: Surveys also can tailor modes of data collection by offering different modes to different people. For instance, Freedman et al. (2018) used prior survey response data and paradata to predict whether respondents were more likely to respond to the next wave of interviews via web or paper. Those predicted to prefer web-based methods were invited to complete the survey online and sent a paper questionnaire after six weeks. Those predicted to prefer paper were also invited to complete the web survey but were informed that a paper version would arrive shortly (earlier than six weeks). 
Another example involves Wave VI of Add Health[footnoteRef:9], which created two representative subsamples within the overall study: Sample 1 (largely web-based, with in-person non-response follow-up) and Sample 2 (largely in-person, with web-based non-response follow-up). This design was implemented in an effort to collect specialized in-person cognitive and physical functioning data in Sample 2 while minimizing costs for the project by collecting largely web-based data in Sample 1.   [9: https://addhealth.cpc.unc.edu/wp-content/uploads/docs/user_guides/WaveVISamplingMixedModeSurveyUserGuide.pdf] 

Research evaluating the impact of data collection modes on attrition in longitudinal studies generally supports the use of mixed-mode designs to maintain participation rates and control costs. One example comes from mode experiments conducted in the Innovation Panel (IP) of UKHLS. Starting in Wave 5, two-thirds of households were randomly assigned to a mixed-mode design, where respondents were first invited to complete the survey online, followed by face-to-face interviews for nonrespondents. The remaining third continued with face-to-face interviews only. Initially, the mixed-mode group had lower response rates in Waves 5 and 6 compared to the single-mode group (Al Baghal et al., 2014; Burton et al., 2013). However, over time, response rates for the mixed-mode group surpassed those of the single-mode group (Al Baghal et al., 2015; 2016; 2018; Gaia et al., 2017). Similarly, the National Child Development Study (NCDS) Age 55 Survey found that its sequential web-to-telephone design achieved higher response rates than the single-mode telephone design (Brown & Calderwood, 2020). 
c. Incentives
Incentives are widely recognized as an effective tool to improve participation rates in both cross-sectional and longitudinal surveys. Research consistently shows that incentives enhance participation across all administration modalities (e.g., in-person, online, telephone), with any incentive being more effective than none (Church, 1993; Singer & Ye, 2013; Mercer et al., 2015). In cross-sectional surveys, monetary incentives (e.g., cash) generally outperform non-monetary gifts (Church, 1993; Warriner et al., 1996; Singer & Ye, 2013). However, a meta-analysis of longitudinal studies found no significant difference between cash and gifts of equivalent value in retaining respondents (Booker et al., 2011).
Regarding incentive value, experimental studies show that larger incentives tend to increase participation in a non-linear manner (Mercer et al., 2015). One recent study found a positive effect of increased incentives on participation rates only among participants who did not participate in the previous wave (Cabrera-Álvarez & Lynn, 2025a).
In cross-sectional surveys, prepaid incentives are generally more effective than promised (postpaid) incentives (Singer & Ye, 2013; Mercer et al., 2015; Pforr et al., 2015; Blohm & Koch, 2021). However, the evidence from longitudinal studies is limited and, at best, mixed (Scheepers & Hoogendoorn-Lanser, 2018; Pforr et al., 2015). Some longitudinal studies report that unconditional incentives outperform conditional ones (e.g., Jäckle & Lynn, 2008; Gaia, 2017; Becker, 2023; Beste et al., 2023), while others find the opposite (e.g., Castiglioni et al., 2008). Décieux et al. (2025) found that offering a prepaid incentive led to higher participation rates than a postpaid incentive. However, they also showed that consistent use of postpaid incentives was more cost-effective and better for panel retention. Against this background, more research is needed to thoroughly investigate the nuanced effects of incentive strategies already from the outset of longitudinal studies.
Time-limited conditional incentives, often referred to as “early bird incentives” (EBIs), are designed to encourage early participation. McGonagle et al. (2023) found that EBIs significantly boosted both early and overall participation rates. Cabrera-Álvarez & Lynn (2025b) further demonstrated that increasing the value of EBIs improved participation rates among panel members who had previously received EBIs, but they had no significant effect on those offered EBIs for the first time. Both studies supported targeted, time-limited incentives as a cost-effective strategy for improving panel retention.
Importantly, receiving timed early or late-participation incentives does not appear to create an expectation of an augmented incentive in later waves. For instance, refusal conversion incentives, increasing the incentive to promote participation after initial non-response, reluctance or refusal, does not appear to condition respondents to delay participation in later waves (Colicchia et al., 2012). At the same time, many studies find positive effects of time-based additional incentives to persist across waves, helping to reduce cumulative nonparticipation. Further, incentives offered in earlier waves can have enduring effects even without repeated payments in later waves (Laurie & Lynn, 2009; Scherpenzeel et al., 2002; Castiglioni et al., 2008). For instance, Jäckle & Lynn (2008) found a lasting but diminishing effect of incentives in a postal/telephone survey participation among young adults, with later-wave effects being independent of earlier incentives. However, a more recent study found that the effect of incentives on participation rates did not carry over to the following waves (Booth et al., 2024).
The impact of incentives on the composition of those who participate and, finally, in the estimates produced by panel surveys are less understood. Singer and Ye (2013) provide a summary of the limited evidence.

d. Contact Materials Referencing Topics of Interest
In the panel study context, topics of interest and importance to participants, such as revealing their attitudes and behavior towards highly relevant events like the Covid-19 crisis, are not perceived as being as burdensome as other topics (Quezada & Bergmann, 2025). That is, the topic of the survey itself as well as its relevance in current public debate might be important in motivating people to participate in future waves of data collection. Topic saliency is thought to be relevant because people are more willing to (continuously) participate in a study when they are interested in the topic (Groves et al., 2000) or believe the topic to be important (Groves et al., 2004). For instance, a recent review of panel studies related to German elections found that “winners” and “losers” of elections (based on participant voting) were equally likely to respond at subsequent waves (Müller, 2025). In a study of attrition for the American National Election Survey, researchers found that attritors were less interested in politics than non-attritors (Frankel and Hillygus, 2014). Similarly, reviewing attrition among student samples revealed that first wave participants were more likely to participate in a second wave if the topic was of interest to them (Haunberger, 2011).
Topic salience plays a particularly important role for panel retention. Participants may judge their interest in the topic not only based on the introductory description of the content but also on their experiences in previous waves (Voorpostel, 2010). This could, at least partially, explain the unusually high number of refusals in Wave 2 compared to subsequent waves (Burton et al., 2006). Therefore, contact materials (newsletters, letters, postcards; see section 3.2) that reference subjects of known interest to participants – health, intergenerational relations, or caregiving – can function as motivational cues and enhance cooperation over time. For instance, Fumagalli, et al. (2013) used tailored contact materials for busier and younger panel members and found that the materials targeting busier persons yielded higher participation rates. Similarly, Lynn (2016) explored the use of targeted appeals for six different subgroups within a panel and found that two low-response propensity groups were more likely to respond when the targeted appeal was used.
e. Length of Instrument in Current Wave
The impact of questionnaire length on participation rates is a widely studied topic. The results generally confirm that shorter (mail) surveys produce higher response rates (Biner and Kidd, 1994; Burchell and Marsh, 1992; Burkhart, et al., 2019; Dillman, et al. 1993; Edwards, et al. 2004; Robb et al. 2017; Rookey et al. 2012). Several of these studies also noted that being easy to read or attractive also impacted participation rates (Burkhart et al. 2019; Dillman, et al. 1993; Subar et al., 2001).
For web surveys, the announced length of a survey can have an impact on participation rates. Several experimental studies found that longer announced lengths have lower participation rates (Deutskens, et al., 2004; Galesic and Bosnjak, 2009; Revilla and Höhne, 2020). Longer web surveys also tended to have higher rates of breakoffs or failure to complete the entire survey (Peytchev, 2009; Galesic, 2006).

f. Sponsorship
There is existing literature that shows that a credible survey sponsor does positively impact participation rates in cross-sectional studies (Etter, et al, 1996; Groves et al., 2012; Presser et al., 1992). However, there is no research on the role of sponsorship on encouraging participation in longitudinal panel studies.
g. Between-wave Engagement Strategies
Maintaining contact with participants between waves of data collection is an essential component of any locating strategy in longitudinal studies, especially in aging cohorts. According to Auriga et al. (2025), between-wave mailings serve three central functions: (1) facilitating the tracking of participants and reducing attrition, (2) maintaining engagement particularly when there are long intervals between survey waves, and (3) contributing to better response rates by reducing attrition risks beyond simple address confirmation. In addition, research suggests that the type of card matters. For instance, change-of-address cards were found to be more effective than address confirmation cards or providing no card at all (Fumagalli et al., 2013). Strategies associated with between-wave contact can be grouped into four interrelated domains: (1) requests for updates or confirmation of contact information (discussed in the “Locating Strategies” Section), (2) respondent newsletter mailings, (3) birthday and holiday cards, and (4) ancillary data collections. The latter three domains may be classified as either “locating” or “cooperation” related. That is, they serve the dual purpose of helping keep up-to-date contact information while maintaining a sense of belonging among the participants and, thereby, enhancing cooperation. We focus on these three domains in the following sections.
According to a workshop conducted by CLOSER (Cohort and Longitudinal Studies Enhancement Resources) in the UK in 2015 and 2016, all 26 international studies that participated used between-wave mailings. The most common types were newsletters, leaflets, or bulletins (23 studies), followed by letters/postcards (21), change of address cards (19), and birthday or Christmas cards (19). Most of these studies (23) used three or four of these methods (Park et al., 2019). Given the impact on participation, we focus on these between-wave contacts in more detail.
i. Respondent Newsletter Distribution
Newsletters serve a primarily informational purpose – offering updates about study activities, findings, and upcoming data collection efforts. Regarding effectiveness, studies offer mixed evidence. Some have found no statistically significant increase in participation rates when newsletters are included (Auriga et al., 2025). Others show that tailored newsletters – designed for specific subgroups – can improve participation. For example, Cleary and Balmer (2015) reported increased participation rates when a newsletter with content tailored to participants characteristics was used. Similarly, Fumagalli et al. (2013) demonstrated that “young” and “busy” participants reacted positively to specifically designed materials. Further, Calderwood (2014) showed that cover letters made more readable, visually appealing, and signed by different authorities improved participation rates among participants with lower education levels and non-native language speakers. However, unintended side effects exist – Auriga et al. (2025) found that newsletters can widen gender inequalities because women were more responsive to newsletters compared to men.  
ii. Birthday and Holiday Cards
While less frequently studied than newsletters, birthday and holiday cards are a widely used and strongly recommended tool for strengthening commitment and goodwill among participants. These cards serve primarily a relational – not informational – function: they acknowledge respondents personally and reinforce their value to the study. Park et al. (2019) reported that 19 of the 26 international, longitudinal studies examined used birthday or festive greeting cards as part of their retention strategies. A systematic review by Teague et al. (2018), based on 141 clinical and non-clinical cohort studies, identified birthday cards, holiday cards, newsletters, and thank-you letters as important community-building tools. However, they concluded that these gestures, while positively perceived by participants, were only weakly associated with improved participation rates. Likewise, de Leeuw and Lugtig (2015) pointed out that birthday and seasonal cards fostered positive participant relationships and continued cooperation, particularly in long-term studies. Despite the limited direct evidence regarding the impact on participation rates – especially among older respondents – these materials remain widely adopted due to their low cost, symbolic value, and potential to humanize longitudinal study participation.
iii. Ancillary Surveys 
Between-wave interactions also occur in the form of ancillary or side studies. These include additional questionnaires, supplementary modules, or biomedical and cognitive assessments. These ancillary studies may help maintain contact with participants for future waves of the study itself. While also valuable for enriching datasets, they may, however, also affect participation through increased perceived or actual burden. 
h. Predicted Response Probabilities
Several studies have used predicted response probabilities to allocate effort in locating, contacting, and securing participation (Jackson et al., 2020; Gummer et al., 2022). Collins and Kern (2025) used machine learning models to create predictions in the panel study context, but this approach should be used with caution as it may lead to the allocation of additional effort to very difficult cases and not yield any change in participation (Rosen et al., 2014). Peytchev et al. (2022) also look at how different statistical model predictions were used for targeting cases and their success. A recent experiment looked at using predicted response probabilities and used them to inform a stopping rule in the Health and Retirement Study (Wagner et al., 2023).   
One advantage that panel studies have for predicting attrition is the extensive data collected from prior waves. Given this opportunity, longitudinal panel studies might explore whether there are other ways to predict the risk of attrition. 
i. Life Events
Life events – such as marriage, divorce, loss of job, moving to another city, having children, health shocks, cognitive decline and institutionalization – that occur between waves of data collection are not only related to locating participants but also participation once located and contacted. These events are often difficult or even impossible to address using common adjustment strategies, although questions about the likelihood of partner transitions, employment changes, children, and residential mobility could be used to inform reasons for non-participation. Trappmann et al. (2015) made use of administrative records to show that changes in employment status, changes in household composition, and changes in receipt of benefits were predictive of subsequent participation, mainly due to contact issues. A recent preprint paper (Salvatore et al., 2025) demonstrated that life events among youth, such as changing employment status or residential mobility increased the probability of attrition. On the other hand, living with parents was a protective factor that decreased the probability of attrition. Research on life events of older adults impacting participation in longitudinal studies is rare. Heid et al. (2021) found that impairments (e.g. self-reported Alzheimer’s, failed cognition test, entry into a nursing home) did lead to attrition through non-participation. A systematic literature review also found that cognitive impairment was associated with attrition, more broadly (Chatfield et al., 2005).
j. Use of Proxy/Informant Interviews
Obtaining information on target participants from family members and friends through proxy or informant interviews is another important strategy to confront non-participation, especially if participants are unable to complete data collection themselves due to health shocks, cognitive decline and/or institutionalization (Andresen et al. 2000; Elliot et al. 2008; Moore 1988; Sakshaug 2015; Skidmore et al. 2012; Wright et al. 2007). While self-reported information is preferred over proxy information—especially for subjective data—it is often unclear whether self-report data are indeed more accurate than proxy reports in some circumstances (Cobb, 2018). For example, parent reports on minor children represent proxy information that is commonly seen as more accurate than self-reports of child behavior in the context of child development surveys.
While there is also some evidence that agreement between self-reports and proxy reports can vary substantially, it is often unclear, which of the two types of data collected is more accurate, as corresponding assessments of accuracy require a valid, independent, external measure of the attribute in question, which is often not readily available (Cobb, 2018). In general, the accuracy of proxy reports is likely to depend on the nature of the attribute notably whether it is subjective or objective, the closeness of the relationship between the proxy respondent and the participant, the reliability of the proxy respondents, and how involved/knowledgeable the proxy respondent is with regard to the attribute domain concerning the targets’ characteristics and life circumstances (Cobb, 2018; Sakshaug 2015).  
With regard to aging studies, proxy reports may also prove more accurate than self-reported information, especially for cases where participants suffer from severe health or cognitive impairments. Moreover, proxy interviewing may sometimes be the only solution to prevent attrition if the target participant is unable to participate in the study (Cobb, 2018). In practice, many national and international aging studies, such as the National Health and Aging Trends Study, or the Health and Retirement Study already include some proxy information in their main data collection efforts, including end-of-life interviews regarding participant’s end-of-life circumstances and cause of death. Alternatively, proxy data collection may be a part of a sub-study within the main study, such as the Harmonized Cognitive Assessment Protocol (HCAP). Systematic inclusion of proxy information can help in reducing bias, especially non-participation related to health shocks, cognitive decline and institutionalization (Weir et al. 2011). Proxy interviewing clearly holds promise to help address health- and cognition-related attrition in aging studies, yet, several important questions remain under-researched to date including accuracy, reliable protocols for identifying proxy respondents, and participant acceptance of a proxy interview in place of self-participation.   
Summary of Cooperation-Related Strategies
This section examined a number of design features that are related to cooperation. These include the design of previous waves, mode of interviewing, incentives, contact materials, sponsorship, between-wave contact, and the use of proxy respondents. In general, higher incentives lead to higher response rates, although the relationship is not linear. Using multiple modes of contact and interviewing tends to produce higher response rates. Participants who feel burdened during earlier waves of participation are less likely to participate in subsequent waves of data collection. However, no known research has explored how various other features of the design interact in additive or multiplicative ways to influence perceptions of burden. Moreover, no known research has investigated the combined use of various strategies simultaneously or sequentially to determine impact on participation. Thus, much more research is needed to better understand the individual and combined effects of strategies in order to increase participation rates in longitudinal aging studies.  
Open Questions and Gaps in Knowledge
1. Respondents Experience of Prior Waves
· What survey features are most influential for older adults’ perceived burden? Very little research focuses on this subgroup or population of interest.
· How does burden affect older adults’ decisions to agree to subsequent survey requests? It is unknown if participant burden is a result of the same design features (e.g., length, topic, between wave engagement, sponsorship etc.) or if it is limited to fewer design features or resulting from alternative design features. 
· How to take advantage of adaptive/responsive designs to reduce burden and attrition? The feasibility and utility of these strategies needs to be explored further.
2. Modes
· What targeted mixed-mode designs are most effective among subgroups in longitudinal surveys? Subgroup differences may result in differential effectiveness of mixed-mode designs.
3. Incentives
· How does the effect of types, values, and formats of incentives vary over time for studies of older adults? Priorities of older adults may vary from younger persons or the general population.
· Are combinations of pre- and postpaid incentives more effective in longitudinal survey settings than either pre- or postpaid incentives alone? No known research has explored the combination of incentive strategies, particularly in the context of panel studies.
4. Topic 
· Since topic interest seems to motivate respondents, how can this be used in practice for longitudinal studies? The identification of topics of particular interest to subgroups is needed as well as the way to frame undesirable topics in a manner to prevent non-participation.
5. Instrument Length
· What are the tradeoffs between longer surveys gathering more data now (with possible higher attrition later) compared to shorter surveys now with possible lower attrition later? The costs and benefits of various strategies are not directly compared.
6. Sponsorship
· Is sponsorship important in longitudinal studies? It is unknown if sponsorship is important beyond the initial recruitment or how changing sponsorship might impact participation if it is relevant at all after enrollment.
7. Between-Wave Engagement Strategies
· Is it possible to identify groups for whom engagement strategies are more useful or the combination of engagement strategies results in greater participation? The relevance of engagement strategies across subgroups as well as the combined effect of strategies is unknown.
· Can engagement strategies be tailored to the characteristics of the person? This moves beyond subgroups to target individuals.
8. Predicted Response Probabilities
· Under what conditions should cases be targeted based on predictions? There is a need to identify the accuracy and yield of high-probability cases as well as the conditions and thresholds under which low-probability cases should be targeted.
· How should predictors in models predicting response be selected? Additional consideration to the ethics of prediction is needed.
9. Life Events
· How can the impact of life events be mitigated? Many of these life events make location, contact, or participation more difficult. Often, these life events are difficult to predict. 
10. Proxy Interviews
· When and under which circumstances should a study rely on proxy information? Clear protocols are needed as well as a review of the effectiveness of such protocols.
· When, who, and how many people should be enrolled as potential proxies and how should they be integrated into panel retention efforts? Proxies can provide valuable information but it is unclear if they should be treated as participants themselves.
· How to reach out and interview potential proxy respondents? The best-practices for proxy participation have not been identified and are largely ignored.
· What information about the participant can and should be elicited from (different) proxy respondents and how should this information be collected? Ethical considerations of using proxies to measure sensitive topics such as physical and mental health should be considered. 




4. Assessment of Nonresponse and Attrition Bias 

Nonresponse bias is a function of the response rate and differences between responders and nonresponders with respect to some estimand. It can also be expressed as a function of the covariance between a response probability and the survey variable of interest. In either case, the response rate or response probability is only part of the equation. Therefore, assessing bias also should involve evaluating differences between responders and nonresponders with respect to the survey variables of interest. The conclusions can vary across variables. 

Attrition bias can be more complex. Attrition occurs when participants fail to complete one or more waves of a panel survey. This attrition can be temporary (missing one or even a few waves) or permanent (leaving the study and never returning). Panel studies will have rules that define when attrition becomes permanent (e.g. participants will no longer be followed after missing two waves). Attrition bias can occur when estimates differ between those who are measured at all time points involved in the analysis and those who are not. Attrition can be especially harmful to estimates of change.  

In most practical situations, it is impossible to calculate the bias due to nonresponse or attrition. This is because the data for the nonrespondents or attritors is unobserved. However, there are a number of evaluative approaches that can be taken to help assess whether there is a risk of bias in any given wave of a panel or in estimates of change across waves. 

The response rate is one useful indicator of quality. There is an association -- although somewhat weak -- between response rates and nonresponse biases in specialized studies that have the survey variable for the full sample (Brick and Tourangeau, 2017). It is important to consider the mechanism producing the attrition and try to undercut it using appropriate design elements. 

There are other proxy indicators for the risk of nonresponse bias (Wagner, 2012) which can also be used to evaluate attrition. These indicators rely upon having strong predictors of the survey variables of interest. Some of these indicators are calculated at the survey level and indicate overall balance of response. For example, the R-Indicator looks at the variation in estimated response probabilities, with higher variation being an indicator of imbalance with respect to the predictors in the model (Schouten et al., 2009). Other indicators are calculated at the statistical level and involve the use of the survey data themselves. Some of these indicators assume that data are missing at random (e.g. the fraction of missing information, which is an imputation based measure of missingness; Wagner, 2010). Other indicators test the sensitivity of estimates to assumptions about data that are not missing at random (Little et al, 2019). 

There are several methods for testing for bias. Comparing respondents to the sample (e.g. the R-Indicator) is one type of comparison. In panel studies, it is also possible to compare attritors in a wave to the full set of respondents in a previous wave (Lepkowski and Couper, 2002) using the survey data from the previous wave. 

A second type of comparison is to compare respondents to the population. For this approach, estimates of the population need to be available. In panel studies, and especially for longitudinal analyses, careful consideration of the definition of the population is important. Is it living persons who were eligible at the time of recruitment? Has the panel been updated to account for immigration? The definition of the population allows for the careful elaboration of that population’s particular characteristics from official sources such as a census. The more strongly these known population characteristics are to the variables of the survey of interest, the more useful they are likely to be. Estimates from the panel can also include comparisons to benchmark surveys, and even trends from these benchmark surveys (Schoeni, et al., 2013). That is, comparisons to surveys that have high budgets and minimize errors due to measurement or nonresponse by design. It is also possible to compare late responders to early responders (e.g. Gummer & Struminskaya, 2023). This evaluates whether the protocol is recruiting a different type of respondent in its later phases. This can be particularly useful when design changes are made over time, as in a responsive survey design. Finally, it is also possible to do special, follow-up studies of attritors. These studies usually use a different, more expensive design or possibly a shorter instrument to measure how attritors and stayers may differ. In this way, it is similar to the comparison of late and early responders. However, the special study is usually designed to recruit a different type of respondent and is also usually much more costly.


5. Post-Survey Adjustment Procedures 

Post-survey adjustments can be used to reduce bias. In most cases, the biases are unknown. Therefore, the effectiveness of any particular adjustment strategy is unknown. Usually, a model is explicitly or implicitly used to identify differences in response rates across subgroups. These subgroups are then weighted to their proportion in the sample or population. To the extent that these subgroups differ with respect to the survey outcome variables, adjustments based on differentially weighting these subgroups should lead to changes in estimates. These changes might indicate a reduction in bias. They might also indicate an increase in bias. Kalton and Kasprzyk (1986) give a description of what this type of weighting adjustment can accomplish under various circumstances. 
In general, these types of adjustments fall into two broad classes: sample-based and population-based adjustments.
Sample-based adjustments use the characteristics of the sample to account for missing values due to nonresponse. Under this approach, characteristics of the sample are used to predict response. Then the inverse of the estimated response probability, or subgroup response rate in the case of categorical predictors or stratified response probabilities, are used as adjustment factors. In panel surveys, the use of data from previous waves can improve the performance of weights (Lepkowski and Couper, 2002). Little and Vartivarian (2003) suggest that these adjustment factors should be calculated without the use of design weights. Recent research on adjustment strategies is summarized by Brick (2013).
Another sample-based approach to accounting for missing data is imputation. Imputation creates plausible values to be inserted into the observed data. Generally, plausible values are generated using a model that relates sample characteristics to the observed survey data and then generates predictions for the missing values. These predictions can include a stochastic element (e.g. a random draw of a residual from all residuals in a regression model predicting the survey variable using the sample characteristics). Best practice for imputation is to use a stochastic approach and multiple imputations for each value. This allows estimated variance to account for uncertainty due to the prediction of the missing values. Imputation is often used to fill in item-missing values, but it can be used to fill in all the missing values in the sample (i.e. both item and unit nonresponse). Imputation is particularly useful in the panel setting. If analysis involves more than one wave, attrition in one or more waves may lead to a large reduction in the cases available for analysis. Imputation can more easily resolve these missing data issues than weighting strategies. A weighting strategy might throw out all cases that have missing data and then weight the fully observed cases to represent the full sample. Imputation can make use of observed values for cases with some missing data. Raghunathan (2016) provides a useful introduction to imputation.
It is also possible to use population-level information to make weighting adjustments. The broad class of these methods are known as calibration (Deville and Särndal, 1992). The most common form of calibration is known as poststratification (Holt and Smith, 1979). Poststratification involves using population-level counts to develop weighting adjustments. These counts are assumed to be known totals or rates. The respondents are then adjusted so that their characteristics match those of the population. This can be done using cross-classification of the categories of several variables. It can also be accomplished in a procedure known as “raking” by adjusting to the marginal distribution of the population values for each variable iteratively until all marginal weighted values converge to the population totals. Raking does not account for any interaction among the variables used. These approaches may reduce bias in a fashion similar to the sample-based adjustments described earlier. They are also sometimes used to account for coverage error and can reduce sampling error in some instances as well. Valliant et al. (2018) provide a useful summary of calibration and poststratification, including examples with R code.
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