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Abstract Objective: To review the
literature on retention strategies in
follow-up studies and their relevance
to critical care and to comment on
the Toronto experience with the
acute respiratory distress syndrome
(ARDS) and severe acute respiratory
syndrome (SARS) follow-up studies.
Design and setting: Literature review
and two cohort studies in a tertiary
care hospital in Toronto, Canada.
Patients and participants: ARDS
and SARS patients. Measurements
and results: Review articles from
the social sciences and medicine are
summarized and our own experience
with two longitudinal studies is drawn
upon to elucidate strategies that can
be successfully used to attenuate
participant drop-out from longitudinal
studies. Three key areas for retention
of subjects are identified from the
literature: (a) respect for patients:
respect for their ideas and their time
commitment to the research project;
(b) tracking: collect information on
many patient contacts at the initiation
of the study and outline tracking pro-
cedures for subjects lost to follow-up;
and (c) study personnel: interpersonal

skills must be reinforced, flexible
working hours mandated, and sup-
port offered. Our 5-year ARDS and
1-year SARS study retention rates
were 86% and 91%, respectively,
using these methods. Conclusions:
Strategies to reduce patient attrition
are time consuming but necessary
to preserve internal and external
validity. When the follow-up system
is working effectively, researchers
can acquire the necessary data to
advance knowledge in their field
and patients are satisfied that they
have an important role to play in the
research project.

Keywords Critical care · Intensive
care · Patient participation · Patient
dropouts · Epidemiological studies ·
Retention of subjects

Introduction

Until recently most intensive care unit (ICU) studies evalu-
ated short-term mortality as the primary outcome. As more
patients have survived critical illness, more attention has
focused on the evaluation of longer-term mortality, mor-
bidity, and quality of life. As such, a longer follow-up time

is necessary to fully characterize these new outcome meas-
ures [1]. Regulatory agencies have also recognized the
importance of long-term outcomes and are mandating ex-
tended follow-up for mortality, functional outcomes, and
costing purposes. For these studies to maintain internal
and external validity participant attrition rates must be low.
Hayes and colleagues [2] noted a wide range (7–100%) of
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participant retention in their review of the ICU outcomes
literature and felt that low follow-up rates were an import-
ant limitation in the interpretation of study findings.
Consequently the need to understand and adopt strategies
to maximize subject retention is essential.

This review highlights successful retention strategies in
longitudinal studies from the social science, medical, and
nursing literature. Application and discussion of cohort re-
tention methods from the Toronto acute respiratory distress
syndrome (ARDS) [3–5] and severe acute respiratory syn-
drome (SARS) [6] longitudinal studies follows the review.
The objective of this contribution is to provide a practical
set of strategies that may be helpful and relevant for future
longitudinal studies in critical care medicine.

Methods and materials

The electronic databases Medline, PsycINFO, and
CINAHL were searched (search strategies completed
7 September 2006 and presented in Electronic Supplemen-
tary Material 1). Inclusion criteria for review articles were:
(a) a primary focus on attrition lowering strategies, (b)
multiple longitudinal studies included and summarized,
and (c) practical and clinically relevant strategies for
patient retention delineated. The bibliographies of eligible
manuscripts were scanned for any additional relevant
publications. Review articles were also located in Science
Citation Index and articles which included them in their
bibliographies were examined to determine whether these
new publications met our inclusion criteria.

Social scientists have written extensively on strategies
to retain subjects in longitudinal studies. Many of these
investigators have worked with populations that are
extremely difficult to follow, such as substance abusers [7,
8] and adolescents [9, 10]. Several investigators have gone
to extraordinary lengths to contact their participants. Some
of the methods used may not be acceptable where strict
privacy legislation is in place and may not be appropriate
for follow-up of ICU survivors. However, one may learn
from the perseverance, determination, and ingenuity in
these fields of research.

Results

The search strategies for Medline, PsychInfo, and
CINAHL yielded 50, 96, and 30 potentially relevant pub-
lications, respectively. Abstracts from these searches were
evaluated, and when there was doubt about whether an
abstract met inclusion criteria for this review, the full text
article was read. While many articles discuss the authors’
own experiences, only a few summarize strategies used
in multiple studies. The eight articles which fulfilled our
inclusion criteria are listed in Electronic Supplementary
Material 2 [11–18]. All are narrative reviews. No paper

was found that quantitatively evaluated the efficacy of the
retention strategies. The suggestions offered in the eight
articles may be classified into three themes (Table 1).

Respect for patients

The first theme is respect for the patient’s ideas and the
time they have committed to the research study. All of the
reviews emphasized that positive rapport with subjects is
essential. Mailing birthday cards, newsletters, and appoint-
ment reminders and initiating phone calls to maintain con-
tact between visits are all strategies that can improve sub-
jects’ willingness to remain in the study. Davis et al. [16]
found that more drop-outs occur in the early months, and
therefore it is most efficient to expend time and resources
on strategies that establish rapport in the early months of
follow-up. Financial incentives must be used with care [16]
to avoid the perception of coercion or manipulation. How-
ever, patients should be compensated for out-of-pocket ex-
penses such as transportation costs.

Tracking

The second theme addresses the importance of collecting
comprehensive contact information at the initial visit.
Information on multiple contacts for the patient should be
sought. The reason for collecting the information should
be reinforced with the patient, who may be encouraged to
inform friends and family members that research staff may
attempt to contact them. Once family members are aware
that the patient supports the research project, they will be
less reluctant to provide details of his/her location [12].
One study demonstrated that of all the potential contacts
the patient’s mother is the most likely person to know
where to contact him/her [15]. Two studies recommend
an explicit cascade of procedures to be followed [14, 15]
in the event of loss of contact starting with the simplest
and cheapest. These may include phoning relatives or
checking computerized databases and can be performed
quickly from the study office. More costly and time-
consuming approaches may include traveling to a patient’s
neighborhood to physically track him/her or purchasing
lists from government sources, for example, the drivers’
licensing bureau.

Study personnel

The third theme pertains to study personnel. Flexible
staffing hours are recommended to ensure that the research
interviews are convenient for the patient. Evening and
weekend appointments allow subjects to continue with the
research when their schedules would otherwise preclude
this. Offering home visits, although time consuming
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Table 1 Summary of review articles focusing on retention of participants

Patients
Build rapport; acknowledge and respect for subjects

Establish rapport/high level of comfort with participant starting with first phone contact [11, 12, 18]
Interview at client’s pace [12]
Emphasize collaborative effort between researchers and participants [17, 18]
Design information material for appropriate reading ability [11]
Provide participants with realistic expectations of the study [18]
Allow selective refusal of parts of the study [12]
Maintain patient confidentially; do not exploit contacts [12]

Scheduling
Allow flexibility in scheduling of visits [14, 18] including long distance home visits as needed [11, 14]
Allow proxy interviews as appropriate [14]

Incentives
Obtain funding for meaningful incentives [12, 16, 18]

Other
Develop logos, themes, newsletters to create a project identity [13, 16, 18]
Develop appealing control group treatments [16]

Tracking
Initial contact

Compile a comprehensive list of contacts and relatives [12, 13, 14, 15, 17]
Use an electronic database [15, 16]
Establish formal/informal relationships with relevant public and private agencies [12, 13]

Ongoing process
Update contact information frequently with mailings (possibly certified) or phone calls at least every 6 months [11, 14]
Reuse successful strategies [12]
Develop detailed and multiple tracking techniques relevant to individual studies and participants [11, 13, 15, 17, 18]
Use internet searches [15] and other locally appropriate methods of tracking [14, 17]
Expend greatest tracking efforts in the initial follow-up periods [13]
Persist; persistence is critical [12]

Other
Start tracking subjects at least one month ahead of scheduled visit [12]
Use the simplest and cheapest tracking methods first [13]
Phone contact or face-to-face meetings are better than written communications [12]

Personnel
Training

Train staff extensively [11, 13, 16, 17]
Choose enthusiastic staff who are appropriate to the study question [14, 17]

Flexible work hours
Encourage flexible work schedules to allow for evening and weekend visits [12]

Safety
Perform home interviews with males living alone in pairs [12]
Train field interview staff in safety measures (self-defense, cell phone usage) [12]

and costly, may have a positive impact on retention [12,
14]. Research staff must be adequately trained and sup-
ported [13, 14]. Many of the authors used weekly or
biweekly staff meetings to discuss progress of follow-up,
build team spirit and to combat a sense of isolation
often felt by field workers. As well, the personal safety
of personnel conducting off-site appointments must be
explicitly addressed. One review mentioned training staff
in self-defense [12].

Toronto ARDS follow-up study

In 1998 we began enrolling patients (109 enrolled) in a 1-
year prospective cohort study of survivors of ARDS [3,
4]. Outcome assessments for this study included the
6-min walk test, health-related quality of life, pulmonary

function testing, and physical examination. Thus each
visit was quite burdensome for patients. The follow-up
rates at 1 year and 5 years, respectively, were 86% for
surviving participants and 86% for the surviving patients
who reconsented for extended follow-up. We used each
of the three themes for retention during follow-up from
ICU admission to the 5-year clinic appointment. The
details of how we applied methods are outlined below and
summarized in Table 2.

Respect for patients

The theme of respect for patients is the most important
one and must be adhered to throughout the follow-up dur-
ation (Table 2) The process of obtaining consent frequently
starts with education and provides an opportunity to build
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Table 2 Retention strategies applicable to ICU longitudinal studies by timing of contact with patient

Timing Theme Intervention

ICU Respect Educate family/patient about study and obtain consent
for patients Build relationship with family as ICU baseline data is collected

Clarify details of the study by the intensivist/principal investigator for patient and family as needed
Tracking Collect detailed contact information (contact outside of patient household)

Ward Respect Introduce family and patient to follow-up coordinator if different from ICU coordinator
for patients Educate patient about study when he/she is able to consent; family present if possible
Tracking Make weekly patient visits (follow-up interview staff)

Follow-up Respect Send out reminder letters with times and location of visit
visits for patients Place reminder phone message the day before visit

Mail the questionnaires ahead of time to allow patients to complete them at their leisure
Allow the coordinator to be very visible to patients during clinic and available for questions
about the appointments
Provide a list with all of the clinicians whom the patient will see as part of the clinic
visit with approximate times
Minimize waiting times
Allow patients the opportunity to network in the waiting room once they have indicated
an interest in meting others
Provide complimentary refreshments at longer visits
Offer home visits when patients cannot come to study centre

Tracking Update contact information at each visit
Visit inpatient rehabilitation centre as appropriate

Between Respect Send newsletters annually
visits for patients Make referrals to other specialists as needed and complete insurance/legal forms

Offer home visits
Tracking Make extra phone calls in the first year to maintain contact at least every 3 months

Potentially Tracking Use local internet resources (e.g. 411.ca in Canada)
losses Use hospital computerized records (systems at both referring and follow-up centers)
to follow-up Phone the contacts supplied by patients

Phone primary care physicians
Schedule regular meetings with study team for updates/brainstorming/support

rapport with the family. It was not uncommon for this ini-
tial step to last 1–2 h or longer depending on the complex-
ity of the patient’s illness and the family dynamics. This
was a significant time investment, but it was essential for
communicating the research team’s interest in the care and
outcome of the patient.

Once the patient was well enough, he/she was asked
for first person consent in order to continue in the study.
A copy of the consent form was left with the patient so
that study contact numbers were available and informed
discussion was possible with family members and/or phys-
icians. A visit to the patient just before hospital discharge
by a team member directly involved in follow-up was es-
pecially valuable when the follow-up site and the enrolling
hospital were not the same. At every meeting both study-
related and medical questions were answered, the signifi-
cance of the study was restated, and our gratitude for their
participation was expressed.

Research appointments are very different from patient-
initiated clinic visits where a time limit is sometimes
tacitly in place. Research subjects were given as much
time as they needed. They felt free to offer comments,
complaints, and description of ongoing sequelae. They
were also given flexibility in scheduling and were some-
times seen outside regular clinic hours. When a subject

seemed reluctant to schedule a clinic appointment, a home
visit was offered. If a participant indicated that it was not
a good time for a visit, perhaps due to other life events,
permission was sought to call again in 6 months. Most
patients agreed to this, which helped to accommodate
subjects’ current situation without jeopardizing later
participation. While subjects were permitted to opt out
of parts of the protocol that they found burdensome, in
general all phases were completed. Compliance with
questionnaires was lower than that for physical measures.

Home visits, while not historically part of the strategies
employed by intensivists, were a critical piece of our re-
tention strategy. Of the 673 completed meetings 214 (32%)
occurred in the patient’s home; nine patients (11% of our 1-
to 5-year cohort) were seen exclusively at their residence.
Prior to these visits questionnaires were mailed to partici-
pants in order to facilitate their completion. This helped to
decrease the length of visits and to increase patient satis-
faction.

Tracking

Patients often move or temporarily change their living
arrangements. Therefore at the time of third-person con-
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sent in the ICU we collected information about the family
member who signed the consent as well as the patient’s
contact information. During the early stages of follow-up
phone contact between visits was maintained. We used
these calls to ask about health care utilization in order to
reduce recall bias. Throughout the follow-up period the
coordinator regularly searched the hospital computer sys-
tem for address changes and for other appointments with
which to coordinate our research visit. Annual newsletters
were sent out providing interim results (including reprints
of any recent publications) and informing patients of
international presentations given by the researchers.
E-mail contact became an option that some patients liked.

Study personnel

In order to accommodate patients’ wishes for visits at non-
standard times, personnel worked flexible hours. This is an
ongoing need and is not specific to any of the time peri-
ods listed in Table 2. Biweekly meeting were held with the
entire study staff to deal with problems that arose and to
alleviate feelings of isolation of the field workers. Some
ICU survivors lived in neighborhoods which created po-
tential safety concerns for research staff. For this reason,
and because our team was exclusively female, visits were
always carried out in pairs, at least until research staff be-
came better acquainted with the participants. Single men
living alone continued to be seen by two team members.

The principal investigator, a respirologist and inten-
sivist (M.H.), often accompanied the research coordinator
on home visits. There was the perception of lack of avail-
able care/resources for rural patients even in the context of
the Canadian universal healthcare system; consequently,
having a physician attend the home visit provided patients
with an incentive for ongoing participation.

ICU survivors in North America rarely have access to
a structured follow-up clinic. These patients are usually
discharged home to general practitioners who have little
or no experience with the medical issues after critical ill-
ness. Thus, consenting for enrollment in a follow-up study
provided a link to the medical community that might other-
wise have been limited or nonexistent for many patients.

Toronto SARS follow-up study

The Toronto SARS study protocol was modeled on the
ARDS follow-up program. We attempted to incorporate
and build upon many of the retention strategies that were
successful from our ARDS study. This study began in 2003
and enrolled 117 subjects, of which 107 (91%) were seen
1 year from hospital discharge [6]. Patients who refused
said that they could not come downtown, had no time for
the study, or simply were not interested in further follow-
up. Outcomes were the same as for the ARDS study. All

enrolled patients were successfully contacted, and few de-
clined follow-up

Respect for patients

The appointments for SARS survivors combined several
studies (including several psychiatric in-person question-
naires) into one clinic visit, and thus the total time could
be up to 5 h. Therefore we allowed time for a meal and of-
fered complimentary refreshments. Patients were offered
the option to break the appointments into two shorter seg-
ments, but this option was rarely used. We gave partici-
pants a card listing all required assessments for that day so
that they had a sense of how much longer they would be
in the clinic. This card was very well received. Question-
naires were mailed to all participants in advance of their
appointment to facilitate their completion. This helped to
decrease the length of visits and to increase patient satis-
faction. Funding was not available to compensate for pa-
tients’ time, but parking expenses were reimbursed. Gen-
eral practitioners are frequently unaware of the recovery
process after critical illness. Patients, however, needed re-
ferral to specialists and completion of forms from insur-
ance companies, law firms, and workman’s compensation
boards. Our group felt that although we were conducting
an observational study, ethically we could not ignore these
requests and the principal investigator (M.H.) addressed
these issues. We tried to set the tone of our study as one
in which the researchers wanted to learn what the patient
had to teach us about the recovery process from a socially
stigmatizing illness such as SARS.

Tracking

All tracking strategies used in the ARDS study were again
employed in the SARS study but were refined and sup-
plemented as necessary. This population not as sick and
thus more mobile and more likely to return to work. Con-
sequently work and cell phone numbers were obtained if
patients agreed. We also recorded the phone numbers of
a close friend or relative who did not live in the same
household as the patient. E-mail was used more often with
this patient group as they were more likely to be comfort-
able with it. Since the planned duration of the study was
1 year, at 6 months we sent out a very detailed newsletter
indicating progress on the many substudies that were part
of this complicated protocol.

Study personnel

Flexible working hours were encouraged for SARS study
employees as were safety measures for home visits. Visits
were made in pairs and all personnel carried cell phones.
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Discussion

Researchers continue to debate the minimum partici-
pant retention rate acceptable to ensure study validity.
The social science literature suggests a minimum rate
of 70–80% [19]. Despite these guidelines studies with
high attrition rates continue to be published and further
underscore the difficulty investigators have with retention
of study subjects.

It is vital to incorporate retention strategies into
follow-up protocols. Significant time is required for
planning tracking and retention strategies. Furthermore, an
adequate budget is needed to provide enough staff time for
these endeavors and to appropriately train interviewers to
successfully complete longitudinal studies with minimal
subject attrition. Use of e-mail and the internet may
facilitate retention. Cotter et al. [15] list a number of web
sites that might be useful to track hard to find subjects
in the United States, although some of these sites are no
longer available.

In conclusion, our work emphasizes the need to build
and maintain relationships with patients and to give pa-

tients individual attention, time and respect. The strategies
discussed here are robust across many study populations,
and the concepts are applicable to all ICU studies. The
unique contribution of this study is the delineation of the
themes of respect for patients and tracking patients over
time as they progress from the ICU, to the hospital wards,
and reintegrate into the community (Table 2). While many
of the ideas presented here are common sense, it is useful
to synthesize them so that researchers can identify poten-
tial solutions to follow-up problems. Patience, persistence,
ingenuity, enthusiasm, and creative teamwork are needed
for successful follow-up [19, 20]. In this way intensive care
investigators will be able to retain subjects in their follow-
up studies, to make their work more generalizable, and to
undertake the longitudinal follow-up that will be required
after future randomized clinical trials.
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