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Abstract: Participant retention in longitudinal health research is necessary 

for generalizable results. Understanding factors that correlate with 

increased retention could improve retention in future studies. Here, we 

describe how participant and study process measures are associated with 

retention in a longitudinal tobacco cessation research study performed in 

Anchorage, Alaska. Specifically, we conducted a secondary analysis 

exploring retention among 151 Alaska Native and American Indian (ANAI) 

people and described our study processes using study retention categories 

from a recent meta-analysis. We found that our study processes influence 

retention among ANAI urban residents more than measures collected about 

the participant. For study process measures, calls where a participant 

answered and calls participants placed to the study team were associated 

with higher retention. Calls where the participant did not answer were 

associated with lower retention. For participant measures, only lower 

annual income was associated with lower retention at 6 weeks. Promoting 

communication from participants to the study team could improve retention, 

and alternative communication methods could be used after unsuccessful 

calls. Finally, categorizing our study retention strategies demonstrated that 

additional barrier-reduction strategies might be warranted. 

INTRODUCTION 

High participant retention between study enrollment and conclusion is often needed to 

ensure sufficient power and unbiased results (Young et al., 2006; Redwood et al., 2010; Robinson 

et al., 2007; Singh et al., 2018; Teague et al., 2018). Characteristics of those who participate 

consistently and are retained in longitudinal cohort studies often differ in important ways from 

those who miss follow-up appointments, leading to lower generalizability of findings (Young et 

al., 2006; Redwood, 2010; Odierna & Schmidt, 2009; Robinson et al., 2007).  
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Strategies to maximize participant retention, especially among underserved and minority 

populations, must be considered when researchers design and implement longitudinal studies. 

Doing so will ensure generalizability of findings, account for population-specific differences, and 

promote equitable provision of health services—including health research. A tumultuous 

relationship with the United States government and health care systems, as well as health research 

misconduct, have led to a legacy of mistrust in health research among many minority communities 

(Kennedy et al., 2007; Dillard et al., 2019). This, along with other factors, may contribute to the 

reported difficulty of retaining study participants from diverse and often under-represented 

populations (Clark, 2012; Nicholson et al., 2015). The effectiveness and reproducibility of 

retention strategies that work well for one population might not be as effective in another. 

Importantly, geographic considerations, such as those found in Alaska, may necessitate different 

retention strategies and support efforts (Beans et al., 2019; Clark, 2012). 

One area where retention is of consistently great concern is tobacco cessation research. 

Research in this area is critically needed because tobacco cessation is extremely difficult for most 

people, with low annual quit rates and many attempts needed, on average, before tobacco cessation 

success (Chaiton et al., 2016; Kotz et al., 2014; Hensel et al., 1995; Borland et al., 2011; Kealey 

et al., 2007). Research on such programs is often impaired by relatively high numbers of 

participants leaving the tobacco cessation program before the program end date. The proportion of 

participants who fully complete these programs is often low; for instance, Daley et al. (2018) report 

that slightly less than three-quarters of participants who began a tobacco cessation program 

implementation study completed a 24-week follow-up. This proportion is actually quite good, as 

Smith et al. (2017) report that the proportion of participants who complete studies is “often in the 

low-to-moderate range, from under half up to three-quarters of the original sample” (p. 171). 

Improving tobacco cessation research by adopting strategies that increase retention could increase 

the generalizability of results and accordingly improve tobacco cessation program outcomes. 

There is also a strong need for dissemination of information regarding retention practices 

used in longitudinal studies, as the retention literature is limited and sometimes contradictory in 

its findings (Robinson et al., 2007; Teague et al., 2018). For instance, a systematic review from 

2007 and an updated review in 2015 found that a higher number of retention strategies (e.g., 

alternative contacts or having a dedicated research phone number) correlated with higher overall 

retention, while a recent meta-analysis found the association non-significant (Robinson et al, 2015; 

Robinson et al., 2007; Teague et. al, 2018). Varying recruitment settings and populations may 
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contribute to these seemingly contradictory findings. Recent work by Teague et al. (2018) 

recommended using a systematic approach to report retention strategies and resulting outcomes. 

The Teague classification system has four domains of study retention strategies: barrier-reduction, 

community-building, follow up and reminder, and tracing (Teague et al., 2018).  

In this paper we identify participant and study process measures associated with participant 

retention in a six-month, observational study of urban Alaska Native and American Indian people 

(ANAI) who smoke, a group rarely described in the retention literature (Redwood et al., 2010; 

Teague et al., 2018). In addition, we used Teague et al.’s categorization scheme to classify the 

retention strategies employed in this longitudinal study and identify areas for improvement. 

Framing our study processes in a standardized way, evaluating which measures correlate with 

study retention, and identifying which retention strategies were helpful could improve participant 

retention and increase the generalizability of longitudinal tobacco cessation research. 

METHODS 

Setting 

The study was conducted at Southcentral Foundation (SCF), a nonprofit, tribally-owned 

and operated health care organization that provides pre-paid primary care services to over 65,000 

ANAI people living in southcentral Alaska. SCF’s vision is “a Native Community that enjoys 

physical, mental, emotional and spiritual wellness”; its mission is “working together with the 

Native Community to achieve wellness through health and related services” (Gottlieb, 2013).  

Participants were recruited directly from SCF’s Quit Tobacco Program, which started in 

2004 in response to the relatively high rate of smoking among ANAI people (Fenn et al., 2007; 

Hensel et al., 1995; Dilley et al., 2013). The Quit Tobacco Program is a comprehensive, 

multidisciplinary health service option that provides tobacco cessation, pharmacological, and 

counseling services to eligible ANAI individuals according to evidence-based guidelines, 

including the U.S. Public Health Service Clinical Practice Guideline (Fenn et al., 2007). 

Study Design 

This exploratory, secondary data analysis focused on measures that correlated with 

participant retention in a tobacco cessation study. The six-month, observational tobacco cessation 

study was conducted to identify the relative contributions of sociodemographic, clinical, and 
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genetic factors affecting pharmacological interventions to help ANAI people successfully quit 

smoking tobacco. The cessation study consisted of three data collection study visits: baseline 

(before quitting tobacco), 6-weeks post quit date, and 26-weeks post quit date. At baseline, 

participants were asked to answer a series of surveys related to tobacco use and sociodemographic 

characteristics. The 6- and 26-week study visits involved surveys about tobacco use. Blood draws, 

an expelled carbon monoxide test, and urine sample collection were conducted at each study visit 

to measure several genetic and metabolic parameters pertaining to smoking cessation. Participants 

were given a $20 incentive at the completion of each study visit, for a potential total of $60.  

At the end of each of the first two study visits, participants scheduled their next visit, unless 

participants asked to schedule it later. The study team provided standard business hours during 

which participants could schedule a study visit (8:00 A.M. to 5:00 P.M., Monday to Friday). The 

project also provided a specific telephone number that study participants could call or text to reach 

the study team. The team scheduled two participants simultaneously if the participants requested 

it. A reminder letter was sent approximately three weeks before the scheduled study visit. Letters 

were also sent to participants if they missed a study visit. Two reminder calls were made to 

participants, one week before and one day before the scheduled study visit. Study staff would 

either confirm the study visit, reschedule, or leave a voicemail. If the participant could not be 

reached, study staff called an alternative contact person, provided by most participants at baseline. 

Up to three phone call reminders were made for each scheduled study visit. When a participant 

missed a study visit, study staff would attempt to reschedule the visit with up to three separate 

contacts (two calls to the participant and one to the alternative contact). In total, study staff 

contacted participants up to 6 times and alternative contacts up to 2 times between each study visit. 

Each contact was logged in a contact database. Emails and texts were only sent to participants if 

they requested these communication methods. 

An advisory group helped ensure that the project was acceptable to the ANAI community 

prior to any data collection. Regular feedback reports were sent to research partners to keep track 

of study data such as the number of people scheduled for study visits in the upcoming week. This 

project was reviewed and approved by the Alaska Area Institutional Review Board (AAIRB# 

2015-10-037). In addition, this study and manuscript was reviewed and approved by SCF and the 

Alaska Native Tribal Health Consortium Research Review Boards prior to journal submission 

(Hiratsuka et al., 2017). 
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Participants 

Individuals were eligible to participate in the tobacco cessation study if they were enrolled 

in SCF’s Quit Tobacco Program, self-identified as ANAI, were 18 years of age or older, smoked 

at least 100 cigarettes to date, and smoked in the last 24 hours. Exclusion criteria were 

simultaneous use of other tobacco products which included chew, electronic cigarettes, pipes, 

cigars, or iqmik—a smokeless tobacco used among AN people (Renner et al., 2005). Additionally, 

potential participants were ineligible to participate if they were being treated for cancer, had 

hemophilia, or were pregnant. 

Informed Consent 

Participants in the tobacco cessation study provided informed consent before any data were 

collected. The informed consent included an overview of the study and potential risks and benefits 

of participation in the study. Participants were informed throughout the study that participation 

was voluntary.  

Measures and Materials 

Participant measures were collected via in-person surveys and from a de-identified dataset 

of electronic medical record information. Study process and retention measures were recorded by 

study staff in a Microsoft Access® database.  

  Participant Measures 

Participant measures included gender, age, residence type, number of people in residence, 

number of children in residence, number of tobacco users in residence who are trying to quit 

tobacco, highest level of education, annual household income, number of cigarettes smoked per 

day, Fagerström test for tobacco dependence, reported readiness to stop smoking, and the reported 

main reason to stop smoking. A proxy variable for employment was constructed from multiple 

self-report variables (i.e., ‘Yes’ to ‘do you or others smoke at work’, ‘Yes’ to ‘works nights or 

swing shift’, or ‘Yes’ to ‘current member of the armed forces’). 

 Study Process Measures 

Study process measures included the number of contact attempts made to a participant or 

alternative contact after baseline; the number of successful calls made by research staff to a 
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participant or alternative contact (i.e., if a researcher successfully conversed with the participant); 

and the number of unsuccessful call attempts made by research staff to a participant or alternative 

contact (i.e., participant missed call, a voicemail was left, or phone number was no longer 

working). Each of these types of calls were categorized to increase the statistical power by 

grouping the larger number of calls together (i.e., categories are 0 calls, 1 call, 2 calls, 3 calls, or 

4 or more calls). Other variables included whether emails, letters, or texts were sent to a participant 

and whether the participant contacted the study team. 

Retention Measures 

The primary outcome of interest was whether a participant attended or missed follow-up 

study visits. In each of three intervals (e.g., baseline to 6-weeks, 6-weeks to 26-weeks, and baseline 

to 26-weeks), participants were stratified into ‘retained’ or ‘not-retained’ groups before tests of 

comparison were conducted. The baseline to 26-week interval reflects retention irrespective of 

attendance of the 6-week study visits. 

Data Collection 

Data collection for the tobacco cessation study took place between July 2016 and October 

2018. Participant measures were collected by surveys during the study visit and an electronic 

medical record query. Study process measures were queried from the Microsoft Access® database 

and reviewed manually to ensure accurate data extraction for texts, calls, emails, and mailing 

letters. For number of calls, and their sub-distinctions, data were created through an iterative 

manual process by reviewing the call logs. Calls were documented for each participant, and a 

random sample of 20% of the extracted call data were reviewed by a second study team member 

to ensure inter-reviewer consistency and definitional agreement. In cases of ambiguity, two team 

members discussed the data until consensus was reached. A final review was conducted on the call 

logs to reduce the possibility of error. 

Analysis 

Descriptive statistics on participant and study process measures were calculated as 

percentages for categorical variables and median with interquartile range (IQR) for continuous 

variables. 

American Indian and Alaska Native Mental Health Research 
Copyright: Centers for American Indian and Alaska Native Health, Colorado School of Public Health 

University of Colorado Anschutz Medical Campus (www.coloradosph.cuanschutz.edu/caianh) 
 
 
 



STUDY RETENTION AMONG ALASKA NATIVE PEOPLE  77 

 

We assessed the association of participant and study process measures with retention 

between the three intervals: baseline to 6-weeks, 6-weeks to 26-weeks, and baseline to 26-weeks. 

We fit separate regression models for each independent variable. Significance of association was 

assessed with a chi-square test for categorical data and a t-test for continuous data. Odds ratio (OR) 

are reported with 95% confidence intervals (CI). We emphasize ORs and CIs, rather than p-values, 

for interpretation of results since this is an exploratory analysis (Goodman, 2008). All analyses 

were conducted using R software version 3.5.3 (R Core Team, 2020). 

Participant retention strategies used in this study were categorized in accordance with 

Teague et al. (2018). This method of reporting processes adds to the transparency in research 

methodology, may provide a useful tool with pragmatic examples for others to incorporate, and 

allowed us to identify retention strategies that worked well and areas needing improvement. 

Retention strategies were grouped into four main domains: barrier-reduction, community-building, 

follow-up and reminder, and tracing. 

RESULTS 

Participant Description 

Participants enrolled at baseline (N = 151) included more women (58%), and the median age 

was 45 (Table 1). Most participants lived in a single-family home (45%) or an 

apartment/condominium (49%). Within a participants’ residence, over half had 3 or more people and 

around 20% lived by themselves. Over half did not have a child living in the residence, and around 

30% of participants had another person in the residence trying to quit smoking.  The majority (83%) 

of participants were currently employed. Most graduated high school/earned a GED (37%) or had 

some college education (44%). Over half (52%) had an annual household income below $30,000.  

The median number of cigarettes smoked per day was 10. Fagerström scores for nicotine 

dependence were ‘Low’ (58%), ‘Moderate’ (25%), and ‘High’ (17%). The most common self-

reported reason to stop smoking was ‘general health’ (46%), followed by ‘cost’ (20%), ‘reduce 

risk of cancer’ (8%), among other reasons.  

From baseline to the next study appointment 6 weeks after the quit date, 86 (57%) 

participants attended. Forty-eight attended both the 6- and 26-week appointments; accordingly, 

complete study retention was 32%. Independent of attending the 6-week appointment, 54 (36%) 

participants attended the 26-week appointment.  
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Table 1 

Distribution of participant and study process measures 

 Baseline 

 

 

N = 151 

Baseline to 6-

weeks 

6-weeks to 26-

weeks 

Baseline to 

26-weeks 

Retained 

N = 86 

Retained 

N = 48 

Retained 

N = 54 

Participant Measures n (%) n (%) n (%) n (%) 

Gender     

Female 87 (58) 50 (58) 27 (56) 30 (56) 

Male 64 (42) 36 (42) 21 (44) 24 (44) 

Age, median (IQR) 45 (35-54) 47 (35-54) 48 (36-54) 48 (35-54) 

Residence     

Single family home 68 (45) 45 (52) 22 (46) 23 (43) 

Apartment/Condo 74 (49) 38 (44) 24 (50) 29 (54) 

Othera 8 (5) 2 (2) 2 (4) 2 (4) 

People in residence      

1 29 (19) 14 (16) 10 (21) 11 (20) 

2 40 (26) 24 (28) 14 (29) 15 (28) 

3+ 82 (54) 48 (56) 24 (50) 28 (52) 

Children in residence      

0 86 (57) 45 (52) 29 (60) 32 (59) 

1+ 65 (43) 41 (48) 19 (40) 22 (41) 

Residents trying to quit   

1 (self) 107 (71) 58 (67) 35 (73) 41 (76) 

2+ 44 (29) 28 (33) 13 (27) 13 (24) 

Employment status     

Working 125 (83) 68 (79) 38 (79) 44 (81) 

Education     

Some high school 19 (13) 9 (10) 5 (10) 5 (9) 

High school graduate/GED 56 (37) 32 (37) 18 (38) 22 (41) 

Some college 66 (44) 40 (47) 23 (48) 24 (44) 

College graduate or more 10 (7) 5 (6) 2 (4) 3 (6) 

Annual household income    

<$9,999 40 (26) 16 (19) 8 (17) 10 (19) 

$10,000-29,999 40 (26) 21 (24) 15 (31) 16 (30) 

$30,000 – 49,999 25 (17) 19 (22) 10 (21) 11 (20) 

$50,000 – 69,999 23 (15) 12 (14) 8 (17) 10 (19) 

$70,000+ 23 (15) 18 (21) 7 (15) 7 (13) 

Cigarettesb per day, median (IQR)  10 (7-15)  10 (7-15)  10 (7-15) 10 (7-15)  

Fagerström test for nicotine dependence     

Low (0-4) 88 (58) 53 (62) 34 (71) 35 (65) 

Moderate (5-6) 37 (25) 20 (23) 8 (17) 11 (20) 

High (7-10) 26 (17) 13 (15) 6 (13) 8 (15) 

Reason to stop smoking   

General health 69 (46) 39 (45) 23 (48) 26 (48) 

Cost 30 (20) 16 (19) 10 (21) 12 (22) 

Risk of cancer 12 (8) 5 (6) 2 (4) 3 (6) 

Otherc 30 (20) 26 (30) 13 (27) 13 (24) 

continued on next page 
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Table 1 continued 

Distribution of participant and study process measures 

 Baseline Baseline to 6-

weeks 

6-weeks to 

26-weeks 

Baseline to 

26-weeks 

  

N = 151 

Retained 

N = 86 

Retained 

N = 48 

Retained 

N = 54 

Study Process Measures n (%) n (%) n (%) n (%) 

Successful calls made to participant     

0 29 (19) 5 (6) 2 (4) 2 (4) 

1 26 (17) 11 (13) 4 (8) 6 (11) 

2 33 (22) 23 (27) 12 (25) 13 (24) 

3 22 (15) 18 (21) 12 (25) 12 (22) 

4+ 41 (27) 29 (34) 18 (38) 21 (39) 

Unsuccessful calls to participant 

0 17 (11) 11 (13) 9 (19) 10 (19) 

1 27 (18) 17 (20) 11 (23) 13 (24) 

2 28 (19) 17 (20) 11 (23) 12 (22) 

3 24 (16) 15 (17) 8 (17) 10 (19) 

4+ 55 (36) 26 (30) 9 (19) 9 (17) 

Participant contacted study team  

0 94 (62) 44 (51) 23 (48) 27 (50) 

1 35 (23) 28 (33) 15 (31) 16 (30) 

2+ 22 (15) 14 (16) 10 (21) 11 (20) 

Study team emailed participant 21 (14) 9 (10) 2 (4) 2 (4) 

Study team texted participant  5 (3) 2 (2) 1 (2) 1 (2) 

Study team mailed letter to participant 115 (76) 65 (76) 32 (67) 37 (69) 

Note. Numbers rounded to nearest whole number.  
aOther = halfway house, mobile home, shelter, rooming, or boarding house 
bMenthol and non-menthol cigarettes 
cBad breath, ability to be physically active, reduce risk of heart disease, role model for family, health of family in the 

home 

Study Process Description 

The study team made many calls (Table 1); 80% of participants spoke with the study team, 

with 27% having four or more calls. Only 11% of participants had zero unsuccessful calls – 

meaning the study team connected with the participant on every call attempt. Over a third (36%) 

had four or more unsuccessful calls, meaning the participant did not answer, the phone number 

was not a working number, or the study team left a voicemail. While most participants (62%) did 

not call the study team, 23% called once, and 15% called twice or more. The study team emailed 

14% of participants, texted 3%, and sent letters to 76%. 
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Participant Measures and Retention 

There were very few statistically significant participant measures associated with retention 

across different time intervals of the study (Table 2). Given this caution to interpretation, some 

trends appeared in this exploratory analysis. A positive trend in attending the 6-week and a 

negative trend in attending the 26-week appointments can be seen with number of children in the 

residence and number of tobacco users trying to quit.  

An annual household income of <$9,999 had a decreased odds of retention with an OR of 

0.19 (95% CI [0.05, 0.57]) for baseline to 6-weeks compared to those in the highest income group 

(>$70,000). All low-income groups were less likely to attend the 6-week study visit compared to 

the highest income group. In contrast, almost all the low-income groups had higher odds of 

attending the 26-week study visit, though this was not significant, suggesting those with an annual 

income in this range were more likely to be retained in the later stage of the study compared to the 

highest income group. 

Study Process Measures and Retention 

Successful calls made by the study team to participants significantly correlated with 

increased retention, with two successful calls having an OR of 3.14 (95% CI [1.09, 9.50]) 

compared to one successful call (Table 2). This trend appeared between all study visit intervals. 

Correspondingly, if the call was unsuccessful, participants were less likely to attend follow-up 

study visits, but this was not significant. With more unsuccessful calls, the participant was even 

less likely to attend the study visit (OR = 0.81 for 2 vs. 1 unsuccessful call; OR = 0.77 for 3 vs. 1 

unsuccessful call; and OR = 0.21 for 4+ vs. 1 unsuccessful call).  

When participants contacted the study team for any reason, they were more likely to attend 

follow-up study visits (OR = 4.55, 95% CI [1.89, 12.2] for baseline to 6-weeks for 1 participant 

call compared to none; OR = 2.09, 95% CI [0.93, 4.67] for baseline to 26-weeks for 1 participant 

call compared to none). 

Sending any email to a participant had a very low odds for the participant attending follow-

up study visits (OR = 0.52, 0.19, and 0.16 for baseline to 6-weeks, 6-weeks to 26-weeks, and 

baseline to 26-weeks, respectively), though only 21 participants were sent emails. Sending any 

text or letter to a participant had low odds of them attending follow-up study visits, but these results 

were not significant. 
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Table 2 

Bivariate logistic regression for the odds ratio of retention between baseline and 6-week appointment, 6-

week appointment and 26-week appointment, and baseline and 26-week appointment 

Participant Measures OR a (95% CI) p OR a (95% CI) p OR a (95% CI) p 

Gender   0.88   0.69   0.70 

Female 1.05 (0.55, 2.02)  0.84 (0.35, 1.99)  0.88 (0.45, 1.72)  

Male Ref   Ref   Ref   

Age   0.14   0.17   0.10 

1 year increase 1.02 (0.99, 1.05)  1.02 (0.99, 1.06)  1.02 (1.00, 1.05)  

People in residence   0.57   0.36   0.90 

1 Ref   Ref   Ref   

2 1.61 (0.61, 4.27)  0.56 (0.12, 2.22)  0.98 (0.37, 2.67)  

3+ 1.51 (0.65, 3.57)  0.40 (0.10, 1.38)  0.85 (0.36, 2.08)  

Children in residence   0.19   0.10   0.67 

0 Ref   Ref   Ref   

1+ 1.56 (0.81, 3.03)  0.48 (0.20, 1.12)  0.86 (0.44, 1.69)  

Residents trying to quit   0.29   0.23   0.31 

1 Ref   Ref   Ref   

2+ 1.48 (0.72, 3.09)  0.57 (0.23, 1.41)  0.68 (0.31, 1.42)  

Employment status   0.17   0.98   0.75 

Working 0.53 (0.20, 1.27)  1.01 (0.35, 2.88)  0.87 (0.37, 2.13)  

Not working Ref   Ref   Ref   

Education   0.74   0.91   0.76 

Some high school 0.67 (0.23, 1.92)  0.97 (0.22, 4.57)  0.55 (0.16, 1.67)  

High school/GED Ref   Ref   Ref   

Some college 1.15 (0.56, 2.39)  1.05 (0.41, 2.70)  0.88 (0.42, 1.85)  

College or more 0.75 (0.19, 2.98)  0.52 (0.06, 3.54)  0.66 (0.13, 2.66)  

Annual household 

income 

  0.02   0.31   0.43 

<$9,999 0.19 (0.05, 0.57)  1.57 (0.40, 6.33)  0.76 (0.24, 2.45)  

$10,000-29,999 0.31 (0.09, 0.94)  3.93 (1.07, 16.0)  1.52 (0.52, 4.73)  

$30,000 – 49,999 0.88 (0.22, 3.42)  1.75 (0.48, 6.67)  1.80 (0.55, 6.11)  

$50,000 – 69,999 0.30 (0.08, 1.05)  3.14 (0.71, 15.8)  1.76 (0.53, 6.11)  

$70,000+ Ref   Ref   Ref   

Cigarettes per day   0.76   0.57   0.85 

  1 cig increase 0.99 (0.95, 1.03)  0.98 (0.93, 1.04)  1.00 (0.95, 1.04)  

Fagerström test for 

nicotine dependence     

  0.60   0.15   0.48 

Low 1.51 (0.63, 3.68)  2.09 (0.61, 7.37)  1.49 (0.60, 3.96)  

Moderate 1.18 (0.43, 3.24)  0.78 (0.19, 3.24)  0.95 (0.32, 2.90)  

High Ref   Ref   Ref   

Reason to stop 

smoking 

  0.51   0.73   0.77 

General health Ref   Ref   Ref   

Cost 0.88 (0.37, 2.09)  1.16 (0.36, 4.01)  1.10 (0.45, 2.64)  

Risk of cancer 0.55 (0.15, 1.89)  0.46 (0.06, 3.10)  0.55 (0.11, 2.04)  

Other 1.43 (0.64, 3.25)  0.70 (0.25, 1.89)  0.80 (0.34, 1.79)  

continued on next page 
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Table 2 continued  

Bivariate logistic regression for the odds ratio of retention between baseline and 6-week appointment, 6-

week appointment and 26-week appointment, and baseline and 26-week appointment 

Study Process 

Measures 

OR a (95% CI) p OR a (95% CI) p OR a (95% CI) p 

Successful calls made 

to participant                                         

  <0.01   0.48   <0.01 

0 0.28 (0.08, 0.94)  1.17 (0.11, 10.5)  0.25 (0.03, 1.20)  

1 Ref   Ref   Ref   

2 3.14 (1.09, 9.50)  1.91 (0.45, 9.03)  2.17 (0.71, 7.23)  

3 6.14 (1.73, 26.1)  3.50 (0.76, 18.4)  4.00 (1.20, 14.7)  

4+ 3.30 (1.20, 9.49)  2.86 (0.70, 13.2)  3.50 (1.21, 11.2)  

Unsuccessful calls to 

participant                                                            

  0.50   0.10   0.01 

0 1.08 (0.31, 3.96)  2.45 (0.44, 19.7)  1.54 (0.45, 5.41)  

1 Ref   Ref   Ref   

2 0.91 (0.30, 2.71)  1.00 (0.24, 4.16)  0.81 (0.28, 2.34)  

3 0.98 (0.31, 3.09)  0.62 (0.15, 2.58)  0.77 (0.25, 2.33)  

4+ 0.53 (0.20, 1.34)  0.29 (0.08, 1.01)  0.21 (0.07, 0.59)  

Participant contacted 

study team                          

  <0.01   0.45   0.07 

0 Ref   Ref   Ref   

1 4.55 (1.89, 12.2)  1.05 (0.41, 2,75)  2.09 (0.93, 4.67)  

2+ 1.99 (0.78, 5.40)  2.28 (0.65, 9.34)  2.48 (0.96, 6.48)  

Study team emailed 

participant b 

  0.16   0.05   0.02 

 0.52 (0.20, 1.30)  0.19 (0.03, 0.86)  0.16 (0.02, 0.58)  

Study team texted 

participant b 

  0.44   0.87   0.47 

 0.49 (0.06, 3.05)  0.79 (0.03, 20.4)  0.44 (0.02, 3.06)  

Study team mailed 

letter to participant b 

  0.85   0.04   0.10 

 0.93 (0.43, 1.97)  0.30 (0.09, 0.88)  0.53 (0.25, 1.14)  

Note. OR = odds ratio; CI = confidence interval.  
a Each OR is for a model with one independent variable included 
b Reference group: no emails, texts, or letters 

DISCUSSION 

This study assessed associations between participant and study process measures with 

retention in a tobacco cessation study among urban ANAI people. We found that study process 

measures were associated with study retention more than participant measures. One participant 

measure, annual income, significantly correlated with differential retention from baseline to 6-

week appointment. Several study process measures correlated with differential retention, including 

successful calls to participants, unsuccessful calls to participants, a participant contacting the study 
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team, and sending emails. These findings suggest that the characteristics of the participants in this 

tobacco cessation study were less important in determining retention than the specific retention 

strategies used. This emphasizes the importance of considering techniques and strategies to 

improve retention when designing study procedures. 

We retrospectively organized the retention strategies used in this study according to the 

retention domains used by Teague et al. (2018).  

Barrier-Reduction Strategies 

First, encouraging participants to schedule follow-up study visits in-person at the baseline 

visit reduced the burden of scheduling on both participant and study team. Flexible scheduling 

from the study team, during business hours, allowed participants to fit study visit times into their 

personal schedule. When possible, the team scheduled two participants within the same household 

simultaneously if requested by the participants. Finally, the project had a specific telephone 

number that study participants could call or text to reach the study team during business hours, 

though it was not toll free.  

Social determinants of health may influence tobacco cessation efforts, as transportation 

barriers or the fact that study visits were conducted during normal business hours may have limited 

access for many individuals, especially those with fewer resources or inflexibility associated with 

lower wage employment. Reducing these barriers to participation might help, especially as Teague 

et al. (2018) reported that the cumulation of barrier-reduction strategies correlated with improved 

study retention. Further efforts to reduce barriers to participation could be explored. Hirchak et al. 

(2018) recently described the popularity of gasoline vouchers and bus passes in ANAI populations 

during a series of focus groups with ANAI participants. Implementing barrier-reduction strategies 

such as providing transportation vouchers may increase retention in future studies. 

Community-Building Strategies 

The research study was conducted at SCF, a tribally-owned and operated health care 

organization familiar to community members. SCF has a strong and consistent organizational 

brand that was used throughout the study. The study team collaborated with an existing program, 

the Quit Tobacco Program, to recruit for the study. In addition, the study addressed a community-

identified health priority, tobacco use. Last, an advisory group ensured project acceptability to the 

ANAI community before and during data collection. 
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Follow-Up and Reminder Strategies 

The tobacco cessation study planned for multiple contact attempts from the inception of 

the study. Phone call reminders were placed one week before and the business day prior to each 

scheduled study visit (or at another time based on a communicated participant preference). Email 

and text reminders were used in a small number of cases if the participant requested them. Study 

team limited the number of calls made to each participant based on participant preference. 

Financial incentives were given ($20 for each appointment).  

We found that increasing the number of calls to participants did not significantly correlate 

with higher or lower retention. This is in contrast to a recent meta-analysis examining call 

frequency, which found a negative association between reminder calls and study retention (Teague 

et al., 2018). In fact, as the number of unsuccessful calls to participants increased, the odds of a 

participant attending a study appointment decreased. From this finding, we might infer that 

continuing to call participants after an unsuccessful call may not be a worthwhile effort and 

different communication strategies should be employed. Higher retention was noted amongst 

participants who contacted the study team, suggesting study teams could explore other types of 

incentives for responding to calls or texts or how to make Teague et al.’s community building and 

tracing strategies for retention a more engaging process. For example, for longitudinal studies 

providing a one-page newsletter, or similar type of communication updating enrolled participants 

between study visits, may help to keep participants engaged in the study and, in turn, increase 

retention. Moreover, this strategy addresses ANAI community members requests for engagement 

throughout research studies (Beans et al., 2018).  

Tracing Strategies 

Participants were encouraged to list an alternative contact, who was called if contact to the 

participant was unsuccessful. Overall, to increase the success of tracing using alternative contacts, 

participants could be asked to provide more individuals at the outset and these alternative contacts 

could be called earlier after unsuccessful calls, texts, or emails. 

Strengths 

This study had several strengths. First, various communication strategies were used, 

including calls, texts, emails, and letters. This allowed for more in-depth exploration of which 
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communication strategies were associated with increased retention. Second, we explored measures 

associated with retention in an understudied population and improving processes could lead to 

increased participation among ANAI people in future research. In turn, this could lead to more 

statistical power and generalizable longitudinal study findings, making research more meaningful 

to the broader ANAI community. Finally, we identified several actionable suggestions by 

categorizing retention strategies into domains that may improve future research efforts, such as 

utilizing alternative communication methods after an unsuccessful call to a participant, increasing 

communication to participants via study update newsletters, encouraging participants to call study 

staff, or attempting to reduce barriers to participation via transportation assistance. Even though 

our findings with alternative communication strategies (i.e., texts, emails, and letters) were 

inconclusive, the fact that additional unsuccessful calls are correlated with lower study retention 

suggests a need to explore innovative contact strategies, with further research on their efficacy. 

Limitations 

There were several limitations to this study. First, the study process measures have inherent 

limitations. Many staff were involved in data recording during the study, which made extracting 

data from communication logs challenging. Second, the study was observational and used data not 

intended for the examination of strategies of retention, so ascertaining causal relationships is 

challenging. This is especially true for many participant measures like employment. Third, the 

study did not recruit or conduct follow-up visits during Saturday clinic hours, which may have 

prevented participants who work during the workweek (M-F) from participating as most study 

participants were employed. Fourth, participants were not asked why they were unable to attend 

or what resources they would need in order to keep an appointment. 

CONCLUSION 

These findings suggests that study teams should carefully consider strategies to improve 

retention in future longitudinal research studies, especially when it involves ANAI participants. 

Employing the four domains in Teague’s classification system should not just be a retrospective 

assessment, but a prospective tool to design study processes. Our findings indicate that when 

participants contact the study team, retention was significantly higher. Improving participant 

engagement, such as incorporating study update communication, could increase participant-driven 
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contact with the study team and should be explored. Overall, these findings could inform future 

tobacco cessation research strategies, increasing retention and making studies more generalizable 

to the broader ANAI community. 
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