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Abstract 

 

Follow-up Difficulty and Retention: Evaluating Potential Attrition Bias in a Longitudinal 

Substance Abuse Treatment Study  

 

Erin N. Harrop 

 

Chair of the Supervisory Committee: 

Elizabeth A. Wells, Ph. D. 

Social Work 

 

BACKGROUND: Participant attrition threatens validity in longitudinal research. Non-random 

attrition creates “attrition bias,” that could compromise result generalizability. This study 

explores the impact of attrition on a longitudinal substance use study.  

METHODS: Easy-to-contact (ETC) participants, difficult-to-contact (DTC) participants, and 

study non-completers were compared on demographic characteristics. Following this, outcome 

variables for ETC and DTC participants were compared, using DTC participants as theoretical 

proxies for non-completers.  
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 RESULTS: DTC participants and non-completers differed on few demographic characteristics. 

However, DTC participants were more likely to have used a substance during the follow-up 

period compared to ETC participants.  

DISCUSSION: These results suggest that attrition bias may result in lower reports of relapse. 

This bias may not be a major threat to validity in etiological studies with at least 65% retention. 

However, additional testing for attrition bias in efficacy studies is important, as differential 

attrition by condition (particularly among substance users) could threaten conclusion validity.    



 
 

13 

CHAPTER 1 

LITERATURE REVIEW 

Substance abuse is a major public health concern in the United States. National studies 

indicate that up to 14.6% of all Americans will suffer from a substance use disorder (SUD) at 

some point in their lifetimes (Kessler, et al., 2005). Furthermore, among individuals with SUDs, 

the median age of onset is estimated to be 20 years old (Kessler, et al., 2005). Thus, substance 

use is a major issue for our youth, and an important problem in both adolescence and adulthood.  

In addition to these high prevalence rates, substance use also has considerable effects on 

society. Substance use is associated with lower income status and homelessness (Bassuk, 

Buckner, Perloff & Bassuk, 1998). Additionally, drug users are more likely to contract HIV 

compared to non-users (Battjes, Leukefeld, Pickens, & Haverkos, 1988; Teplin, et al., 2005). 

Those with SUDs are also more likely to suffer from other mental disorders including mood 

disorders, anxiety disorders, antisocial personality disorders, and conduct disorders (Merikangas, 

et al, 1998). Given the high impact on society, and the high cost to the affected individual, it is 

imperative to develop and assess effective interventions for this population. This thesis examines 

the methodology of one such treatment efficacy study, by exploring threats to its internal and 

external validity due to participant drop-out.  

 Longitudinal studies are essential to developing and improving SUD interventions, 

because they allow the researcher to examine changes in participants over time (Royce, 2008). 

Repeatedly examining the same participants over a follow-up period allows researchers to 

observe the long-term effectiveness of an intervention, as well as the temporal order of the 
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relationships among the variables of interest (immediate, short, medium, and long term 

outcomes). Thus, this type of research is particularly well-suited to treatment efficacy studies. 

However, despite the benefits, longitudinal studies also present researchers with the challenge of 

tracking the same participants over a longer period of time and locating and interviewing those 

same participants over multiple time points to ensure the completeness of the data set.  

“Retention” refers to the ability of the study to maintain consistent engagement with participants 

throughout the duration of the study. Conversely, “attrition” refers to the loss of participants (and 

therefore, data) over time. Maintaining high participant retention rates over a long period of time 

is essential for achieving the research and clinical benefits of longitudinal designs.  

 In conducting longitudinal research with SUD populations, Bootsmiller and colleagues 

(1998) note that one of the primary difficulties in maintaining high study retention is the highly 

mobile, unstable, and transient lifestyles of many participants. Hansen, Tobler and Graham 

(1990) and Ziek, Beardsley, Deren, and Tortu (1996) further point out that difficulty is 

influenced by the chaotic patterns that often characterize the lives of individuals abusing 

substances. Often, participants are reluctant to be contacted due to the fear of unwanted pursuits 

by police, creditors, probation officers, and street associates. This reluctance can further 

compromise the ability of researchers to track participants (Bootsmiller, et al., 1998). Brown-

Peterside and colleagues (2001) noted other characteristics contributing to retention difficulties 

including: have a lower income, suicidality, and homelessness. Goshin and Byrne (2012) further 

identify that characteristics of the interviewer, such as race, may impact retention within a study 

since participants may relate best to an interviewer of a similar ethnic background. In sum, a 

variety of factors make retention in longitudinal SUD studies challenging.  
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The Problem of Attrition 

 Participant retention is critical to a longitudinal study’s success and validity (Royce, 

2008). Study validity can be divided into two sub-categories: internal and external. Internal 

validity pertains to the likelihood that the intervention’s observable effects can indeed be 

attributed to that specific intervention (Flick, 1988). Thus it is essential to determine whether or 

not other variables (aside from the ones intended) influence study outcomes. The higher the 

internal validity of the study, the more confident the researcher can be in the efficacy of the 

given intervention.  

 Attrition is a threat to the internal validity of a study, because it is impossible to ascertain 

the outcomes of missing participants. Thus, when attrition is high, it is possible that the 

unavailable data points may contradict the findings of a study based only on those interviewed, 

thus making the study’s conclusions less valid. This is particularly important when a study’s 

findings are very close to the level of statistical significance; a little more data in either direction 

could change the conclusions of the study (Flick, 1988). Further, attrition that is differential 

between conditions may threaten the conclusions of a study, even if only a small number of 

participants are lost to follow-up. If people lost to attrition in the experimental group differ from 

those lost to attrition in the control group, (e.g. a higher percentage of those with mental health 

problems are not retained in the intervention condition), this could affect study outcomes and 

intervention efficacy findings. Thus, when those lost to attrition differ systematically from the 

rest of the sample, the effect of attrition bias is greater. To the extent that attrition is random, 

attrition bias is minimized. 
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 This threat to internal validity can result in two types of bias: inflation bias and 

suppression bias. Inflation bias makes a truly ineffective intervention seem as if it is effective; 

suppression bias makes it appear that a truly effective intervention either harms or does not 

impact a participant (Graham, 2009). Thus, without adequate retention, studies risk inflating or 

suppressing the demonstrable effects of a given intervention (Cotter, Burke, Loeber, & Navratil, 

2002). Though there are many statistical solutions available to help account for missing data, 

none represent perfect solutions to the problem of attrition (Flick, 1988).  

 External validity refers to the extent to which the findings of a particular study can be 

generalized to a given population (Flick, 1988). Attrition is a threat to the external validity of a 

study, because it is possible for those lost to attrition to differ systematically from those who 

complete a study. In such cases, the results of the study can only generalize to study 

completers—as opposed to the entire sample that was studied. Thus, in order to ensure that a 

study’s results will be generalizable, it is important to ensure high levels of retention. 

 Taken together, these threats to the internal and external validity of a study, due to 

attrition, are called attrition bias (or non-response bias; Weisberg, 2009). The amount of attrition 

bias depends on three things: the attrition rate, the extent to which non-respondents differ from 

respondents in baseline variables and outcomes, and the extent to which attrition is differential 

between study conditions (Weisberg, 2009). According to Weisberg (2009), error due to attrition 

bias occurs when attrition and the study’s variables have a common cause or relationship. Thus, 

it becomes impossible to infer whether or not demonstrable effects between located participants 

are due to the intervention or to another cause. It is important to note however that attrition bias 
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does not necessarily translate into meaningful rates of error. When study completers and non-

responders do not differ in systematic ways, the error resulting from this attrition bias will be 

small (Weisberg, 2009). Thus it is important to explore the extent to which attrition bias may 

compromise the results of a particular study, before concluding that attrition (on its own) 

invalidates the findings. Though a traditional view of attrition bias required researchers to go to 

“heroic” efforts to reduce non-response, Weisberg suggests a revisionist view: lower retention 

rates may still lead to accurate results provided that these lower response rates do not translate 

into meaningful bias.  

Attrition Rates in Longitudinal Substance Abuse Studies 

 Robinson, Dennison, Wayman, Pronovost & Needham (2007) estimated that within 

general longitudinal healthcare research studies, retention rates averaged approximately 86 

percent. Unfortunately, however, retention rates for substance abuse studies often remain much 

lower. In a meta-analysis of 85 longitudinal SUD studies, Hansen, et al. (1990) found that 

attrition is highest at the first follow-up point, and gradually decreases after that. Hansen and 

colleagues (1990) reported the following mean follow-up rates across the studies: 81.4% 

retention after three months, 78.3% at six months, 73.4% at one year, 71.8% at 2 years, and 

67.5% at three years. In response to these norms, Hansen et al. (1990) urges researchers to take 

steps to reduce attrition and document ways to increase participant retention. In the years that 

followed Hansen’s review, a series of research reports was published suggesting strategies to 

help increase follow-up rates for “non-traditional” populations, and as a result of this 

collaborative research, follow-up rates have risen (Wright, Allen, & Devine, 1995). Also, there is 
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movement in the field to transition away from simply offering follow-up strategies, towards 

creating replicable models for consistently producing high follow-up rates in studies (Scott, 

2004).  

 Taking into account the difficulty of follow-up within SUD populations, and the potential 

threat of attrition bias to invalidate study findings, one question persists: What is an acceptable 

retention rate? Obviously, higher rates are better, but Hansten, Downey, Rosengren, and 

Donovan (2000) pointedly ask, “When is ‘enough’ enough?” There is considerable debate in the 

literature. Polich et al., (1980) suggests a cut off of 60%, arguing that the gains in accuracy after 

60-70% of the data are collected are insubstantial. The “rule of thumb” for many has been a 

retention rate of 70%, leading some researchers to affirm this standard (Digiusto, et al., 2006) 

and others to insist it must be higher (Scott, 2004). Others’ findings suggest, that LaPorte et al.’s 

(1981) guideline of 65-80% is reasonable, and that the additional gains in accuracy with higher 

retention rates are not necessarily worth the effort and cost required (Hansten, et al., 2000). 

Generally, the most conservative researchers recommend at least an 80% retention rate (Nemes, 

Wish, Wraight, & Messina, 2000), while others suggest that lower rates may also be valid 

(Hansten, et al., 2000). 

Strategies for Reducing Attrition 

 In order to address this problem of retention, researchers have been exploring various 

types of tracking strategies in order to improve follow-up rates. Baseline strategies involve 

suggestions that can be implemented at a baseline interview to proactively gather information to 

help locate individuals; similarly, follow-up strategies involve suggestions that can be utilized 
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while tracking participants after a baseline appointment (Lankenau, Sanders, Hathazi, & Jackson 

Bloom, 2010).  

 Based on extant literature, the following suggestions are posed as strategies for enhancing 

tracking of participants during follow up: obtain detailed locator information (Digiusto Panjari, 

Gibson, Rea, 2006; Scott, 2004; Twitchell, Hertzog, Klein, & Schuckit, 1992; Wright, et al., 

1995); obtain contact information for family members, friends, and utilized service agencies 

(Haggerty, et al., 2008; Nemes, et al., 2000; Ribisl, et al., 1996); educate participants about the 

goal of the research and how their information will be used (Scott, 2004; Wright, et al., 1995); 

create a recognizable project identity (Jarlais, Perlis, & Settembrino, 2005; Ribisl, et al., 1996; 

Robinson, Dennison, Wayman, Pronovost, & Needham, 2007); use electronic transfers for 

payment (Jarlais, et al., 2005; Lankenau, et al., 2010); utilize electronic data bases and records 

(Haggerty, et al., 2008; Lyons, et al., 2004; Nemes, et al., 2000); send reminder mail and phone 

calls (Coen, Patrick, & Shern, 1996; Scott, 2004; Wutzke, Conigrave, Kogler, Saunders, Hall, 

2000; Ziek, et al., 1996); offer free treatment as an incentive for follow-up completion (Cottler, 

Compton, Ben-Abdallah, Horne, & Claverie, 1996); have team meetings to problem solve 

problem cases (Cottler, et al., 1996; Walton, Romanathan, & Reischl, 1998); increase incentive 

payments as difficulty increases (Cottler, et al., 1996; Jarlais, et al., 2005); pay a finder’s fee to 

family members (Cottler, et al., 1996); do fieldwork at participant hang-outs (Desmond, 

Maddux, Johnson, & Confer, 1995; Haggerty, et al., 2008; Lankenau, et al., 2010; Walton, et al., 

1998); have a toll-free study number (Bootsmiller, et al., 1998; Jarlais, et al., 2005; Lankenau, et 

al., 2010); offer phone interviews (Bootsmiller, et al., 1998; Cotter, Burke, Strouthamer-Loeber, 

& Loeber, 2005; Cottler, et al., 1996; Lankenau, et al., 2010); use email addresses (Lankenau, et 
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al., 2010); emphasize the importance of retention to staff (Ribisl, et al., 1996; Cottler, et al., 

1996); provide interviewer incentives (Capaldi, & Patterson, 1987; Walton, et al., 1998); use 

electronic databases to track participant data (Cotter, Burke, Loweber, & Navratil, 2002); and 

offer sufficient financial reimbursement for interviews (Festinger & Dugosh, 2012; Desmond, et 

al., 1995; Coen, et al., 1996).  

 Through the consistent application of these follow-up strategies, some SUD researchers 

have managed to achieve retention rates above 90% (Bale, Arnoldussen, & Quittner, 1984; 

Desmond, et al., 1995; Cottler, et al., 1996; Haggerty, et al., 2008; Hansten, et al., 2000; LaPorte, 

McLellan, Erdlen & Parente, 1981, Nemes, et al., 2000; Polich, Armor & Braiker, 1980; Scott, 

2004; Sullivan, Rumptz, Campbell, Eby, & Davidson, 1996; Walton, et al., 1998). This suggests 

that despite the challenges inherent in tracking this unique population, high retention rates are 

possible given rigorous follow-up methods and adequate staffing and financial resources. 

However, it is notable that many of these strategies require significant financial and staff 

resources, to which not all researchers have access (Cotter, et al., 2005; Haggerty, et al., 2008; 

Hansten, et al., 2000). Thus, researchers must balance the cost of such expensive measures with 

the benefit of the added accuracy in reduced attrition. 

Contact Difficulty and Potential Attrition Bias 

 Several researchers have begun exploring the potential benefits of higher retention rates 

by examining contact difficulty and its effect on potential attrition bias. When trying to study the 

extent to which attrition biases a study, there are several strategies that researchers employ. 

Typically researchers perform one of the following comparisons: participants who complete all 
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follow-ups versus those who miss one or more follow-ups, difficult-to-contact (DTC) 

participants versus easy-to-contact (ETC) participants, and participants who complete follow-ups 

versus those who refuse (Ribisl, et al., 1996). The present study will employ the second method, 

comparing DTC participants and ETC participants. This statistical technique treats DTC 

participants as proxies for those who were ultimately lost to follow-up, in an effort to examine to 

what extent these two groups systematically differ (Groves & Couper, 2012).  

Research Comparing Difficult-to-Contact and Easy-to-Contact Substance Abusing 

Populations 

 Research comparing DTC participants with ETC participants has revealed mixed 

findings, and there is little consensus in the literature. Generally, these types of studies divide 

participants into at least two groups based on contact difficulty, and then compare the groups on 

a number of baseline characteristics and outcome variables.  

Defining Difficulty 

 In reviewing this literature, it is important to note that each study defines “contact 

difficulty” in a specific, often unique, way. Some researchers use this term to refer to the amount 

of time it takes to for a participant to complete a follow-up interview (e.g., Bale, Arnoldussen, & 

Quittner, 1984; Cottler, et al., 1996; Hansten, Downey, Rosengren, & Donovan, 2000), while 

others refer to it as the number of contact attempts required prior to interview completion (e.g., 

Digiusto, Panjari, Bibson, & Rea, 2006; LaPorte, McLellan, Erdlen & Parente, 1981; Moos & 

Bliss, 1978; Nemes, Wish, Wraight, & Messina, 2000; Scott, 2004; Walton, Romanathan, & 

Reischl). Others consider the cost of location efforts (e.g., Haggerty, et al., 2008), and still others 
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create some composite variable incorporating multiple measures for contact difficulty (e.g., 

Polich, Armore & Braiker, 1980). Once contact difficulty has been measured, participants are 

divided into groups. This too can be a complex process. Most researchers divide participants into 

two groups (easy and difficult; e.g., Bale, et al., 1984; Cottler, et al., 1996; Hansten et al.; Scott, 

2004; Walton, et al., 1998), while others use a more stratified approach, examining multiple 

groups, and sometimes comparing one group (or groups) to the whole sample (e.g., Digiusto, et 

al., 2006; Moos & Bliss, 1978; Polich, et al., 1980; LaPorte, et al., 1981; Nemes, et al., 2000). 

These methodological differences may account for some of the diversity in research findings.  

Comparisons of DTC and ETC Substance Abusing Populations 

 Following these methodological considerations, ETC participants are compared to DTC 

participants on a number of baseline characteristics and outcome variables. When participants do 

not differ on baseline characteristic variables, it is generally thought that the sample is more 

generalizable, ensuring that the diversity of the study sample is preserved. However, Flick (1988) 

cautions researchers that this is not always the case. When participants do not differ on outcome 

variables, it is generally thought that the results of the study (regarding treatment outcomes) can 

be more confidently generalized to the entire sample. However, some researchers have 

concluded that the small differences in outcomes that have been found are not particularly 

meaningful (Bale, et al., 1984; Digiusto, et al., 2006; Hansten, et al., 2000; LaPorte, et al., 1981; 

Polich, et al., 1980). Table 1 summarizes the findings of 10 substance abuse treatment studies 

that compared ETC participants and DTC participants. Often, it is suggested that participants 

who are harder to locate have worse treatment outcomes (Moos & Bliss, 1978; Nemes, et al., 
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2000; Scott, 2004; Walton, et al., 1998). Still others suggest that the opposite may in fact be true, 

and that those doing exceptionally well in their recovery may be more difficult to track, because 

they have successfully remade their lives and no longer use treatment services (Nordström, & 

Berglund, 1986).  

Table 1. Substance abuse treatment studies examining the impact of contact difficulty 

Authors,  

Date 

Sample Follow-

Up 

Rates 

Definition 

of  

Contact 

Difficulty 

Comparison 

Groups 

Baseline 

Characteristic 

Differences 

Outcome 

Differences 

Moos & 

Bliss, 1978 

505 persons in 

5 different 

residential 

drug treatment 

programs 

85% at 6 

months 

Number of 

contact 

attempts 

prior to 

follow-up 

0 attempts, 1-2 

attempts, 3+ 

attempts 

Difficult: higher 

residential 

instability, 

unmarried, less 

education, 

younger, less 

income 

Difficulty 

related to 

worse alcohol 

outcomes, 

behavioral 

and physical 

impairment 

Polich, 

Armor & 

Braiker, 

1980 

922 male 

alcoholics 

enrolled in 8 

alcohol 

treatment 

centers 

91% at 

18 

months; 

85% at 4 

years 

Amount of 

fieldwork 

required, 

hours of 

locating 

time 

required, 

number of 

contacts, 

length of 

time to 

completion 

of follow-up 

8 groups based 

on cumulative 

effort required 

Not evaluated 

Difficulty 

related to 

worse 

outcomes, but 

no meaningful 

differences 

after 60%. 

LaPorte, 

McLellan, 

Erdlen & 

Parente, 

1981 

150 Veteran’s 

Administration 

men who 

abuse drugs 

and alcohol 

96% at 6 

months 

Number of 

contact 

attempts 

prior to 

follow-up 

1 attempt, 2-5 

attempts, 6-11 

attempts, 12+ 

attempts 

Difficult: some 

differences in 

drug use patterns, 

but no systematic 

differences related 

to drug use 

severity 

Difficulty not 

related to 

treatment 

outcome. 

Bale, 

Arnoldussen, 

& Quittner, 

1984 

107 Veteran’s 

Administration 

male 

inpatients. 76 

alcoholics. 31 

drug addicts. 

94% at 6 

months 

Length of 

time to 

completion 

of follow-up 

1 month or 

less, more than 

1 month 

Difficult: 

criminality, 

previous 

treatment history 

Difficulty 

related to use 

outcomes in 

non-linear 

fashion: Daily 

users and 

abstainers 

easier than 
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moderate 

drinkers. 

Cottler, 

Compton, 

Ben-

Abdallah, 

Horne, & 

Claverie, 

1996 

479 persons 

abusing drugs 

in a HIV study 

96.6% at 

18 

months 

Length of 

time to 

completion 

of follow-up 

Interview 

within 50 day 

interview 

window; 

outside window 

Difficult: 

unemployed 
Not evaluated. 

Walton, 

Romanathan, 

& Reischl, 

1998 

96 persons in a 

relapse 

prevention 

treatment 

study. 66% 

alcoholic. 34% 

drug abusers. 

93% at 3 

months; 

97% at 6 

months 

Number of 

contact 

attempts 

prior to 

follow-up 

25
th

 quartile, 

75
th

 quartile 

Difficult: 11 

measured; none 

correlated 

Difficulty 

related to 

more 

substance 

reuse. 

Hansten, 

Downey, 

Rosengren, 

& Donovan, 

2000 

654 persons 

seeking 

substance 

abuse 

treatment 

90% at 3 

months 

Length of 

time to 

completion 

of follow-up 

Easiest 60% of 

sample, 

entire sample 

Difficult: younger 

age 

Difficulty 

related to 

worse 

outcomes, but 

no meaningful 

differences 

after 60%. 

Nemes, 

Wish, 

Wraight, & 

Messina, 

2000 

412 persons in 

residential 

substance 

abuse 

treatment 

93% at 

19 

months 

Number of 

contact 

attempts 

prior to 

follow-up 

1 attempt, 2-4 

attempts, 5-9 

attempts, 10+ 

attempts 

Difficult: younger 

age, number of 

prior arrests 

Difficulty 

related to 

increased 

cocaine use. 

Scott, 2004 

Two studies: 

2010 adults in 

substance 

abuse 

treatment; 632 

adults and 

adolescents in 

substance 

abuse 

treatment 

96.3% at 

12 

months; 

92.9% at 

12 

months 

Number of 

contacts 

prior to 

follow-up 

Easiest 70% of 

sample, hardest 

30% of sample 

Difficult: 

Hispanic, weekly 

marijuana users, 

those in 

residential 

treatment, 

homeless, 

criminal justice 

system 

Difficulty 

related to 

increased 

alcohol and 

cocaine use. 

Digiusto, 

Panjari, 

Gibson, Rea, 

2006 

317 heroin 

users in an 

Australian 

drug treatment 

study 

70% at 3 

months 

Number of 

contacts 

prior to 

follow-up 

1 contact, 2 

contacts, 3-4 

contacts, 5-20 

contacts. 1 

contact, whole 

group 

Difficult: no 

differences 

Difficulty not 

related to 

differences in 

drug use 

outcomes. 
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 Typically, a number of baseline characteristics are also examined to differentiate easy 

and hard-to-reach participants. Watson and Wooden (2009) review a number of longitudinal 

studies, suggesting a number of baseline characteristics that tend to make contact more difficult. 

They report that generally males are more difficult to engage than females. Overall, those who 

are young and very old are more difficult to retain than those who are middle-aged. Racial and 

ethnic minorities are sometimes more difficult to track, but English-speaking ability is more 

indicative of difficulty than race alone. Unmarried folks are sometimes more difficult to follow 

than married folks, and lower educational status is also sometimes associated with contact 

difficulty.  

 Watson and Wooden’s review about longitudinal studies informs retention research 

pertaining to longitudinal substance use studies. As demonstrated in Table 1, substance use 

researchers frequently examined the characteristics Watson and Wooden identified as being 

correlated to contact difficulty; however, none consistently emerged as strong predictors across 

multiple studies. Table 2 shows characteristics typically associated with contact difficulty and 

demonstrates the conflicting findings of substance use studies. Of the 12 baseline characteristics 

listed, four do not show conflicting results. According to this collective data, it appears that those 

with more extensive criminal behaviors and those with fewer treatment hours tend to be more 

difficult to contact. Similarly, these studies do not reflect differences in contact difficulty based 

on gender or psychiatric commorbidity.  

 However, based on Watson and Wooden’s review, eight categories show conflicting 

results: residential instability, marital status, educational attainment, age, income, race, drug of 
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choice, and employment. Overall, the studies did not differ significantly in incentive amount or 

modes of interviewing (in-person and phone). Several additional study factors could be the cause 

of these conflicting results: study population characteristics, statistical power, methods of 

defining difficulty, and study rigor. Only one study reported that marital status, educational 

attainment, and income were related to contact difficulty (Moos & Bliss, 1978). This study also 

failed to report detailed participant demographic information and study methods. Due to these 

factors, marital status, educational attainment and income may in fact be unrelated to contact 

difficulty. Secondly, Scott (2004) was the only investigator to find three of these characteristics 

(residential instability, race, and drug of choice) related to contact difficulty. However, it should 

be noted that Scott’s sample (N=2,642) is 2.5 times to 26 times larger than all other studies in 

this literature review, thus potentially enabling this researcher to detect small differences 

between groups that require more statistical power. The remaining conflicting results are 

puzzling. More research is needed to confirm the relationship between these baseline 

characteristics and contact difficulty. 

 In addition to listing demographic characteristics that may be associated with contact 

difficulty, results reported in Table 2 also suggest that substance use outcomes may be related to 

difficulty. Substance use retention literature is clearly divided on this point. Four studies report 

that worse substance use outcomes are related to contact difficulty (Moos & Bliss, 1978; Nemes, 

Wish, Wraight, & Messina, 2000; Scott, 2004; Walton, Romanathan, & Reischl, 1998); four do 

not find a significant relationship (Digiusto, Panjari, Gibson, Rea, 2006; Hansten, Downey, 

Rosengren, & Donovan, 2000; LaPorte, McLellan, Erdlen & Parente, 1981; Polich, Armor & 
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Braiker, 1980). The extent to which contact difficulty relates to substance use outcomes is an 

important consideration in retention research; further investigation is needed to clarify this issue.  

 

Table 2. Characteristics related to follow-up difficulty in longitudinal substance use studies. 

Characteristic Studies Finding 

Characteristic Related to 

Contact Difficulty 

Studies Finding 

Characteristic Unrelated to 

Contact Difficulty 
High Residential Instability Moos & Bliss, 1978 

Scott, 2004 

Bale, Arnoldussen, & Quittner, 1984 

Hansten, Downey, Rosengren, & 

Donovan, 2000 

Unmarried Marital Status Moos & Bliss, 1978 Hansten, Downey, Rosengren, & 

Donovan, 2000  

Bale, Arnoldussen, & Quittner, 1984 

Nemes, Wish, Wraight, & Messina, 

2000 

Lower Levels of Education Moos & Bliss, 1978 Hansten, Downey, Rosengren, & 

Donovan, 2000 

Bale, Arnoldussen, & Quittner, 1984 

Nemes, Wish, Wraight, & Messina, 

2000 

Cottler, Compton, Ben-Abdallah, 

Horne, & Claverie, 1996 

Younger Age Moos & Bliss, 1978 

Hansten, Downey, Rosengren, & 

Donovan, 2000 

Nemes, Wish, Wraight, & Messina, 

2000 

Bale, Arnoldussen, & Quittner, 1984 

Cottler, Compton, Ben-Abdallah, 

Horne, & Claverie, 1996 

Lower Income Moos & Bliss, 1978 Walton, Romanathan, & Reischl, 

1998 

Criminality Measures Scott, 2004 

Bale, Arnoldussen, & Quittner, 1984 

Nemes, Wish, Wraight, & Messina, 

2000 

 

Race and/or Ethnicity Scott, 2004 Bale, Arnoldussen, & Quittner, 1984 

Nemes, Wish, Wraight, & Messina, 

2000 

Cottler, Compton, Ben-Abdallah, 

Horne, & Claverie, 1996 

Drug of Choice  Scott, 2004 Bale, Arnoldussen, & Quittner, 1984 

Walton, Romanathan, & Reischl, 

1998 

LaPorte, McLellan, Erdlen & 

Parente, 1981 

Unemployment Cottler, Compton, Ben-Abdallah, 

Horne, & Claverie, 1996 

Bale, Arnoldussen, & Quittner, 1984 

Nemes, Wish, Wraight, & Messina, 
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2000 

Lower Treatment Hours Digiusto, Panjari, Gibson, Rea, 2006  

Gender  Hansten, Downey, Rosengren, & 

Donovan, 2000 

Nemes, Wish, Wraight, & Messina, 

2000 

Cottler, Compton, Ben-Abdallah, 

Horne, & Claverie, 1996 

Psychiatric Comorbidity  Hansten, Downey, Rosengren, & 

Donovan, 2000 

Nemes, Wish, Wraight, & Messina, 

2000 

Cottler, Compton, Ben-Abdallah, 

Horne, & Claverie, 1996 

Worse Substance Use Outcomes Moos & Bliss, 1978 

Scott, 2004 

Walton, Romanathan, & Reischl, 

1998 

Nemes, Wish, Wraight, & Messina, 

2000 

Hansten, Downey, Rosengren, & 

Donovan, 2000 

LaPorte, McLellan, Erdlen & 

Parente, 1981 

Digiusto, Panjari, Gibson, Rea, 2006 

Polich, Armor & Braiker, 1980 

 

 

Using Difficult-to-Contact Participants as Proxies for Non-Completers 

 As described by Groves and Couper (2012), studies sometimes use DTC participants as 

proxies for participants lost to attrition. Central to these methods, is the assumption that these 

two groups do not systematically differ in significant ways. Despite the importance of this 

assumption, few studies have evaluated the extent to which DTC participants differ from non-

completers based on baseline characteristics (Nemes, Wish, Wraight, & Messina, 2000). Nemes 

et al. compared treatment completers to treatment non-completers, in addition to comparing ETC 

participants to DTC participants on a variety of baseline measures. Of these, only race and 

treatment completion were found to be significant, leading the authors to conclude that it would 

be difficult to predict who might fail to complete the study based on baseline and demographic 

characteristics alone.  
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 No longitudinal substance use study comparing DTC participants to ETC participants 

was found that reported evaluating the similarity between DTC participants and non-completers. 

Studies routinely complete analyses of attrition comparing completers to non-completers. 

However, these studies may miss critical differences between DTC and non-completing 

participants. While testing the homogeneity of these samples may be less critical for studies 

achieving very high follow-up rates (where attrition is significantly minimized), it is important 

methodologically to evaluate this assumption. This present study specifically evaluates this 

assumption to ensure the validity of using DTC participants as proxies for participants lost to 

attrition.   
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CHAPTER 2 

INTRODUCTION TO THE PRESENT STUDY 

 Given the mixed findings of previous substance abuse treatment studies that compare 

difficult-to-contact (DTC) participants with easy-to-contact (ETC) participants, it is important to 

continue to explore the potential differences between these two groups. Some studies report 

findings that suggest some demographic groups are more likely to be lost to follow-up, implying 

that study findings may not be generalizable to a broader population (Moos & Bliss, 1978; Scott, 

2004). More consensus is needed in the literature. Other studies have found that DTC 

participants experienced worse treatment outcomes than ETC participants, suggesting that study 

interventions may be less effective with DTC participants or non-completers (Nemes, Wish, 

Wraight, & Messina, 2000; Scott, 2004; Walton, Romanathan, & Reischl, 1998).  

 In addition to this literature, there is also a collection of other studies that did not reveal 

significant differences in demographic characteristics or substance use outcomes of DTC versus 

ETC participants (Digiusto, Panjari, Gibson, Rea, 2006; Hansten, Downey, Rosengren, & 

Donovan, 2000; LaPorte, McLellan, Erdlen & Parente, 1981; Polich, Armor & Braiker, 1980). In 

response to the divergence of the literature, Hansten et al. asserts that failing to consider studies 

with lower retention rates (below 70 or 80 percent) for publication is not recommended, and 

“further investigation is needed to shed light on the important topic of when ‘enough is 

enough.’” (p. 1416). Thus, it is hoped that further data collection may build more of a consensus 

in this literature. Additionally, more data exploring the assumption of similarity between DTC 
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participants and non-completers would lend support to using this model for future attrition 

studies. 

 The present study seeks to add to this literature by exploring the baseline and 

demographic differences between three groups: ETC participants, DTC participants, and non-

completers. This study fills in a gap in the literature by specifically evaluating the potential 

differences between DTC participants and non-completers in an SUD sample. Following this, 

ETC participants will be compared to DTC participants on a series of outcome variables.  

Study Purpose 

 The present study involves a secondary data analysis of a randomized controlled trial 

assessing SUD aftercare treatments in a community sample. Participants received baseline 

interviews prior to completion of an 8-week aftercare group, and then completed follow-up 

assessments following the aftercare groups, and at the 2-month, 4-month, 6-month, and 12-

month time-points. This thesis examines the potential effects of attrition bias study, by exploring 

the extent to which attrition occurred in a non-random fashion.  

 Data analysis occurs in three phases. In Phase 1, study non-completers are compared to 

both DTC participants and ETC participants on a series of baseline characteristics (gender, age, 

race, marital status, educational attainment, history of incarceration, income, employment status, 

treatment hours, and baseline depression, and anxiety scores) and substance use history (drug of 

choice, baseline Short Inventory of Problems Scale (SIP-II; Miller, Tonigan, & Longabaugh, 

1995), and use during the past month of treatment). In Phase 2, non-completers are compared to 

DTC participants based on the same baseline variables, to determine if DTC participants differ 
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from non-completers in meaningful ways. The extent that these two groups are similar, lends 

support to the methodology of using DTC participants as a proxy measure for study participants 

lost to attrition. The third phase compares DTC participants and ETC participants on substance 

use outcomes.  

 The purpose of this study is to evaluate the utility of using different retention rates (65% 

vs. 80%) in a longitudinal (12-month follow-up) substance use treatment study. This study also 

seeks to evaluate the methodology of using DTC participants as proxy measures for participants 

lost to attrition.  

Objectives 

 The objectives of this study are threefold:  

1. Determine to what extent non-completers differ from completers who are easy-to-contact 

and hard-to-contact on baseline characteristics. 

2. Evaluate the extent to which hard-to-contact completers serve as an appropriate proxy for 

non-completers. 

3.  Examine how difficult-to-contact participants and easy-to-contact participants differ in 

substance use outcomes. 

Hypotheses 

 Based on extant literature, this study examines the following hypotheses: gender, younger 

and older age, non-white race, unmarried status, low educational attainment, history of 

incarceration, lower income, unemployment, lower treatment hours, higher depression and 

anxiety scores would be correlated with the DTC and non-completer groups, compared to ETC 
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participants. Baseline substance use measures were also predicted to be related to increased 

contact difficulty: opiates or cocaine as drug of choice, higher SIP-II score, and use during the 

past month of treatment. Regarding outcomes, it was predicted that incidence of drinking, heavy 

drinking, or drug use post study-intervention would be correlated with increased contact 

difficulty. It was also predicted that DTC participants would use substances more frequently 

compared to ETC participants. 

 Due to the exploratory nature of this study and the conflicting findings of past studies, 

two-tailed significance tests are used.  
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CHAPTER 3 

METHODS 

 This study is a secondary analysis of data collected from a large treatment efficacy study 

assessing Mindfulness-Based Relapse Prevention (MBRP). All phases of this study were 

approved by the Institutional Review Board (IRB) of the University of Washington. No 

additional information was collected from participants for the present study. Additional IRB 

approval was obtained to work with the secondary data. Pertinent information regarding this 

study is reviewed below. Additional details are reported elsewhere (Bowen, et al., 2014). See 

Appendix A for IRB approval.  

MBRP Study 

 The MBRP study was a longitudinal National Institute of Health-funded study comparing 

individuals in two treatment programs (MBRP and relapse prevention; RP) to those in a 

treatment-as-usual control condition, who received standard aftercare at a community substance 

abuse treatment center. This study recruited 286 participants from two different sites to complete 

a randomized controlled trial of the MBRP treatment compared to RP and standard aftercare 

groups.  

 Prior to participation, all participants provided informed consent. Participants were 

recruited through posters at the treatment agency in addition to periodic recruitment 

presentations at aftercare groups. After providing verbal consent, interested participants 

completed an interview for eligibility. Participants were required to: (a) be over the age of 18, (b) 
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have completed intensive outpatient or inpatient treatment before study participation, (c) be 

fluent in English, (d) be medically cleared for outpatient care, (e) be able to attend the 8 weekly 

treatment sessions, (f) agree to random assignment to condition, and (g) be willing to complete 

follow-up questionnaires. Exclusion criteria were: (a) active psychotic disorder or dementia, (b) 

acute suicidality or imminent danger to others, or (c) inclusion in the pilot MBRP study. Overall, 

84 interested participants did not meet study criteria, and 32 declined participation after 

completing the prescreen interview. 

 Clients in this community treatment center typically progressed through three phases of 

treatment: (a) intensive (inpatient or outpatient), (b) weekly aftercare, and (c) monthly aftercare 

over the period of 1 year on average. Participants in the MBRP study were recruited from the 

second phase of treatment, when clients were engaged in weekly aftercare. After giving written 

informed consent, participants were randomized. They were subsequently enrolled in one of the 

three treatment groups for 8 weeks, before returning to standard aftercare at the agency. 

Participants were evaluated at baseline, after the 8-week treatment group, and at 2-, 4-, 6- and 

12-month follow-up interviews. Retention rates for these follow-ups were: 74.5%, 67.8%, 

65.4%, 78.3%, 80.4% respectively, with follow-up rates generally increasing over time.  

Participants 

 The majority of participants in the MBRP study were male (71.5%), white, (57.9%), 

employed (61.3%), had a high school diploma or equivalency (91.4%), and had an annual 

household income below $5,000 dollars. Participant ages ranged from 18-70 years. Participants 

also reported the use of multiple substances with the following substances listed as their primary 
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and/or secondary drug of choice: alcohol (71.6%), cocaine (34.0%), marijuana (34.5%), 

methamphetamine (18.9%), and opiates (22.7%). 

Follow-Up Strategies 

 Given the transient nature of the study’s participants, it was important to develop creative 

retention strategies over the course of the study. Some strategies were implemented during the 

entire study, and others were added as the study continued and new ideas were generated. The 

author of this thesis served as a research assistant for the main study, and was therefore directly 

involved in developing and applying these strategies. For the purpose of building on the previous 

literature exploring retention strategies, the following list of follow-up strategies is explained in 

greater detail in the sections to follow.  

 Database searches. Searching jail registers aided in tracking participants. Incarceration 

was an obstacle to many participants’ participation in follow-up assessment; thus tracking 

participants during incarceration allowed study staff to make prompt calls upon a participant’s 

release. Other public databases, such as newspaper obituaries and death records were also 

searched. Inner-agency detoxification records also facilitated the location of several participants. 

 Changes to follow-up protocol. In order to reduce assessment burden, two shorter 

surveys, each containing the main outcomes of interest, were offered to participants who were 

unable to attend the full 90 minute follow-up. In addition, the study obtained IRB approval to 

conduct interviews both online and over the phone, allowing participants to complete the 

interview from various locations. Other changes to follow-up protocol included alternate meeting 

places, alternate compensation types of the same amount, and providing childcare during 
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appointments. It is possible that these changes in protocol may be correlated with the rising 

retention rates over the course of the study.  

 Appointment strategies. Follow-up appointments offered an excellent opportunity to 

build rapport with participants. At each appointment the participant completed an updated 

locator form with the appropriate releases of information. Bonuses were offered to participants 

for treatment attendance, and after four consecutive follow-ups. Snacks were provided at each 

appointment. Advance appointment scheduling (and reminder cards) was also used.  

 Emails and texts. For some participants, email correspondence was preferable to phone 

communication. Additionally, though some participants did not respond to phone calls, several 

responded to texts, and scheduled all appointments in this fashion. 

 Use of personal collateral contact people. Personal collateral contacts provided by 

participants were used to track participants and schedule them for follow-ups. Types of personal 

collateral included: family members, close friends, service providers, counselors, probation 

officers, 12-step sponsors, employers, cultural centers, temporary homeless camps, and shelters. 

Maintaining regular contact with collateral contacts also expedited the relocation process.  

 Calling protocol. Generally, frequent calls between follow-up check-ins and reminder 

calls were used to increase contact with participants. Some participants also asked to be 

contacted via text. Calls were timed more heavily toward the beginning of the month to help 

reach clients whose phone minutes renewed on a monthly basis. Also, calling from non-agency 

numbers helped locate participants who were avoiding calls from the treatment agency.  
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Confidentiality 

 Given the sensitive nature of information in this study, confidentiality was paramount. 

The MBRP study acquired a Federal Certificate of Confidentiality that provided additional 

protection for study participants. This reduced the risk of researchers being forced to disclose 

sensitive information about study participants. Additionally, when attempting to contact difficult 

to reach participants, researchers identified themselves as researchers calling about the 

“University of Washington study.” No other information was given to personal contacts.  

Present Study 

Defining Difficulty 

 As explored in the literature review, studies using this methodology measure difficulty in 

several ways. Some use number of contacts until the follow-up (e.g., Digiusto, Panjari, Gibson, 

Rea, 2006; Scott, 2004), others the number of contact attempts (e.g., LaPorte, McLellan, Erdlen 

& Parente, 1981; Nemes, Wish, Wraight, & Messina, 2000; Walton, Romanathan, & Reischl, 

1998), and still others use the length of time until the follow-up is completed (e.g., Cottler, 

Compton, Ben-Abdallah, Horne, & Claverie, 1996; Hansten, Downey, Rosengren, & Donovan, 

2000). Polich, Armor and Braiker (1980) used a composite measure which took into account 

multiple variables including contact attempts and amount of fieldwork required. Fleming et al. 

(unpublished) also took into account the cost per participant in follow-up-related expenditures 

(including staff time and incentives).  

 In the current study, contact difficulty was measured by the mean number of contact 

attempts per follow-up. Simply evaluating the total number of successful contacts, or the length 
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of time until follow-up completion, may not have captured the effort involved to achieve 

successful contact or follow-up completion. Thus, contact attempts were a better measure of the 

difficulty involved in reaching participants. Additionally, number of contact attempts is the most 

frequently used definition of difficulty in the literature (Digiusto, Panjari, Gibson, Rea, 2006; 

LaPorte, McLellan, Erdlen & Parente, 1981; Moos & Bliss, 1978; Nemes, Wish, Wraight, & 

Messina, 2000; Scott, 2004; Walton, Romanathan, & Reischl, 1998). For the purpose of this 

study, all of the following were considered contact attempts: phone calls, letters, in-person 

meetings, and emails. 

 This measure of difficulty brings up an important limitation of the methodology. Contact 

attempts were recorded in vivo using the online study database. However, contact attempts 

documented in this log are incomplete, and underestimate the actual number of attempts made 

(for example calling “episodes” were logged more frequently than each separate phone call, 

when the participant had multiple contact methods). Also, the log did not record other attempts 

made, such as those involving online searches or social service agencies. When faced with a 

similar situation in their own study, Hansten et al. (2000) concluded that the record, though 

incomplete, still suggested a link between effort and follow-up difficulty. 

 In addition to the measure of difficulty, it is also important to determine what qualifies 

(i.e. how many contact attempts) a participant as “difficult-to-contact” (DTC). Again, studies use 

different cut-offs to define difficulty based on their selected measure. Some divide the data into 

multiple categories of difficulty, sometimes up to eight groups (e.g., Polich, et al., 1980), others 

divide the entire sample into two dichotomous groups (e.g., Cottler, et al., 1996), and others look 
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at either end of their sample (e.g. 25
th

 and 75
th

 percentile; Walton, et al., 1998). Another group of 

researchers compare the easiest 60%, 70%, or 80% of their sample to the hardest 40%, 30%, or 

20% (Fleming, et al., unpublished; Hanston, et al., 2000; Scott, 2004). In the case of these 

studies, these percentages were chosen so that researchers could compare a lower yet acceptable 

retention rate (such as 60% or 65%) with a much higher retention rate. These studies enable the 

researcher to judge how the study might have looked if a lower retention rate were achieved.  

 For the purposes of the current study, this final strategy was followed, using an 80/20% 

cut-off point as modeled by Fleming et al. (unpublished). Using this technique, participants who 

completed the final 12-month follow-up were divided into two groups: those who were easier-to-

contact (ETC) and those who were more difficult (DTC; see Figure 1). Of the total study sample, 

80.4% of participants completed the 12-month follow-up (230). The ETC group was defined as 

the first 80% of participants to complete the 12-month follow-up (the first 174 participants); the 

DTC group was defined as the last 20% of participants who required more contact attempts to 

complete the 12-month follow-up (last 56 participants). This 80/20% split enabled the researcher 

to compare the findings of the higher 80.4% retention rate of the MBRP study with the findings 

of the easier to locate 64% of the sample (toward the low end of acceptability). The extent to 

which these two samples are similar, determines the potential for attrition to bias the internal or 

external validity of study findings. 

Participant Groups 

 Participants were divided into difficulty groups as follows: ETC participants, DTC 

participants, and non-completers. Figure 1 shows the study groups for the first and second phases 
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of the study, which involved a comparison of three groups. Of the 286 participants, 56 failed to 

complete the study (“non-completers”). Of the 230 participants who did complete the study, 8 

participants were contacted beyond 2 months past the 3-week follow-up window. This issue 

systematically affected those enrolled in later cohorts due to the lessening of time for follow-ups 

at the completion of the study. For this reason, the 8 participants whose follow-up did not occur 

within 2 months of the follow-up window were excluded from analysis. The remaining 222 

participants were classified as either ETC (the 80% requiring the least amount of contact 

attempts) or DTC (the 20% requiring the highest number of contact attempts). Figure 2 shows 

the study groups for the third phase of the study, involving only comparisons between ETC and 

DTC participants. 
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Figure 1. Phases 1 and 2: Study groups for demographic data comparison. 
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MBRP Study 

56 NON-COMPLETERS: 

did not complete 12 month 
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(20% of entire sample) 

174 EASY GROUP:   

easiest 80% to contact  

(65% of entire sample) 
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did not complete 12-

month follow-up within 2 

months of completion 

window 
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follow-up in 2 months of 

completion window 
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Figure 2. Phase 3: Study groups for outcome variable comparison.  
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month follow-up within 2 

months of completion 

window 

174 EASY GROUP:   

easiest 80% to contact, 

completed 12-month 

follow-up within 2 

months of completion 

window  
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Measures  

 Demographic variables. Phases 1 and 2 of the study required the collection of certain 

demographic variables including age, race (white, African American, Asian, Latino/a, Pacific 

Islander, Native American, Mixed, other), gender (male/female), employment status (employed, 

unemployed), marital status (single/partnered), and income. Annual income was measured using 

an ordinal variable of different income brackets. 

 Baseline characteristics. Phases 1 and 2 also used additional measures which included: 

total Beck Depression Inventory (BDI) score at baseline, total Beck Anxiety Inventory (BAI) 

score at baseline, and history of incarceration at baseline (Beck, Steer & Carbin, 1988; Beck, 

Epstein, Brown, & Steer, 1988). The BDI is a short 21-measure for depression symptoms. It has 

consistently shown high internal consistency across decades of administration in both clinical 

and non-clinical populations (Beck, Steer & Carbin, 1988). Additionally, it is able to 

differentiate between depression and anxiety. The BAI is a short 21-item measure that assesses 

for anxiety symptoms, and has shown high internal validity, and high test-retest reliability (Beck, 

Epstein, Brown, & Steer, 1988). History of incarceration was measured by a single binary self-

report question, where the participant endorsed previous incarceration (jail or prison) or did not.  

 Baseline substance use measures. Baseline substance use measures included the 

following: primary and secondary drugs of choice, self-reported substance use in the past 30 

days of treatment, and total Short Inventory of Problems (SIP-II) score (Miller, Tonigan, 

Longabaugh, 1995). The SIP-II is a 15-item measure that measures problems associated with 

substance use, with higher scores reflecting that a person is experiencing more problems as a 

result of his/her substance use. It has shown high reliability and internal consistency in large 
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populations of substance users (Forcehimes, Tonigan, Miller, Kenna, & Baer, 2007; Kiluk, 

Dreifuss, Weiss, Morgenstern, & Carroll, 2013). Participants were able to pick both a primary 

and secondary drug of choice. Many participants were polysubstance users, and this measure 

helped capture this important information. Substance use was collected using the Timeline 

Follow Back (TLFB), a measure in which the participant self-reports use of various substances 

for each day in a given time period (Sobell & Sobell, 1992). The TLFB has demonstrated good 

reliability and validity when delivered in person, by phone or online (Sobell, Brown, Leo, & 

Sobel,1996; Sobell & Sobell). Treatment hours were collected from agency treatment records, in 

order to total the number of client contact hours the participant had with the agency during the 

period of the 8-week study intervention.  

 Substance abuse outcomes. Incidence of drinking, heavy drinking, and drug use, in 

addition to frequency of use over the 12-month follow-up period was measured using the TLFB. 

Heavy drinking was defined as 4 or more drinks for women and 5 or more drinks per day for 

men (National Institute of Alcohol Abuse and Alcoholism, 2004).  

Statistical Analysis 

  Phases 1 and 2: Baseline demographics, characteristics and substance use. A series 

of ANOVA and Chi-Square tests were run to assess relationships between participant 

demographics, baseline characteristics, baseline substance use severity, and tracking difficulty 

groups (non-completers, ETC, and DTC). Substance use variables were recoded from continuous 

to categorical variables due to the skew and kurtosis of the data, which was not significantly 

alleviated with data transformation (e.g., any use, average use once per week, average use twice 



 
 

46 

per week, average use 3 times per week). Variables that were found to be significantly correlated 

with difficulty were then entered into generalized linear models as predictors, to investigate if 

these variables were still correlated with the primary outcome of contact difficulty when 

controlling for other variables. All three groups were compared for Phase 1, and DTC 

participants were compared to non-completers in Phase 2.  

 Phase 3: Outcome measures. Incidence of drinking, heavy drinking, and drug use, in 

addition to frequency of use (weekly, twice weekly, thrice weekly) over the 12-month follow-up 

period were assessed as primary outcomes in binary generalized linear models. These models 

assessed associations between difficulty group and substance use outcomes, while controlling for 

demographic variables related to difficulty group.   

 Due to the exploratory nature of this study, significance value was set at p < .05. These 

results using this p-value should be interpreted with caution, due to the use of multiple statistical 

tests. Using the Bonferroni correction for multiple tests would suggest that findings found at the 

p = .001 level are less likely to be accounted for by beta errors.  
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CHAPTER 4 

RESULTS 

Contact Difficulty 

 Contact difficulty was measured by calculating the mean number of contact attempts 

required for each follow-up interview. Participants could complete up to five follow-ups in the 

course of the study (post-course, 2-month, 4-month, 6-month, and 12-month). Mean contact 

attempts ranged from 0.8 to 65 attempts per follow-up. The data demonstrated a distinctly 

positive skew, indicating that a small proportion of study completers needed significantly more 

contact attempts before completing a follow-up. Figure 3 shows the frequency distribution of this 

variable. Fifty percent of study completers finished follow-up interviews after an average of 7 

contact attempts per follow-up, 70% finished follow-ups after 11 contact attempts, and 90% 

finished after 19 contact attempts. 
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 The 80/20 split in the data occurred at 13 contact attempts. Thus, participants who 

required less than 13 contact attempts were defined as easy-to-contact (ETC); those who required 

more were defined as difficult-to-contact (DTC).  

Phase 1: Comparing Baseline Demographics, Characteristics, and Substance Use, between 

ETC, DTC and Non-Completers 

 Phase 1 of the study compared the three different difficulty groups (ETC, DTC, and non-

completers) to each other. Table 3 shows the comparisons between these groups and their 

baseline demographics, characteristics, and substance use measures. Variables found to be 

significant in the three-group model were then compared in two groups: study completers (both 

ETC and DTC) compared to non-completers, in order to examine how attrition may have 

impacted the characteristics of study completers. Table 4 shows the comparisons between these 

two groups.  

ANOVA and Chi-Square Comparisons 

 Age. An analysis of variance showed that age was significantly related to difficulty 

group, F (2, 269) =  4.538, p = .012. Post hoc analyses using the Tukey HSD post hoc test for 

significance indicated that the average age of non-completers (M = 35.2, SD = 10.10) was 

significantly lower than ETC (M = 39.9, SD = 11.06).  

 Race. A chi-square test of independence was performed to examine the relationship 

between race and contact difficulty. The relationship between these variables was not significant, 

X
2
 (14, N = 276) = 15.959, p = .316. Due to low numbers of certain racial groups, (Latino/a, 

Native American, Asian, and Pacific Islander), additional chi-square tests for independence were 
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performed to assess whether white race (compared to all others) or African-American race 

(compared to all others) was significantly related to difficulty. White race was not significantly 

related to difficulty group (p = .308). However, African-American race reached significance 

when comparing completers to non-completers, X
2
 (1, N = 276) = 4.301, p = .038, OR = .434. 

Thus, the odds of study completion for a non-African American participant would be 43.4% that 

of an African American participant.  

 Gender. A chi-square test of independence was performed to examine the relationship 

between gender and contact difficulty. The relationship between these variables was significant, 

X
2
 (2, N = 272) = 6.031, p = .049, such that males were more difficult to contact compared to 

females. A second, two group comparison looking at study completers and non-completers, 

females were more likely to complete the study as compared to males X
2
 (1, N = 272) = 5.859, p 

= .038, OR = .318. The odds of a male completing the study were 34.0% that of a female 

completing the study.  

 Employment Status, Marital Status, Annual Income, and History of Incarceration. 

Chi-square tests of independence were performed to examine the relationships between contact 

difficulty and several other variables including: employment status, marital status, annual 

income, and history of incarceration. These relationships were all non-significant. See Table 3 

for specific results. Chi-square tests of independence were performed to examine the 

relationships between study completion and employment status, marital status, annual income, 

and history of incarceration. These relationships were all non-significant. See Table 4 for 

specific results.  
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 Total BDI Score, Total BAI Score, and SIP-II Score. An analysis of variance showed 

that total BDI score at baseline was not significantly related to contact difficulty, F (2, 272) = 

.505, p = .604 (see Table 3). An analysis of variance showed that BAI score at baseline was not 

significantly related contact difficulty, F (2, 272) = .065, p = .937. An analysis of variance 

showed that the SIP-II score at baseline, reporting levels of problems associated with substance 

use, was not significantly related to contact difficulty, F (2, 273) =  0.466, p = .628. Subsequent 

analyses of variance showed that neither BDI nor BAI nor SIP-II were significantly related to 

study completion (see Table 4).  

 Treatment Hours. An analysis of variance showed that the number of treatment hours 

(while in the 8-week study period) was significantly related to contact difficulty, F (2, 274) =  

8.548, p < .001 (see Table 3). Post hoc analyses using the Tukey HSD post hoc test for 

significance indicated that ETC participants (M = 13.14, SD = 6.71) had significantly more 

treatment hours compared to DTC participants (M = 9.39, SD = 7.84) and non-completers (M = 

9.74, SD = 6.76) by an average of 3.74 and 3.39 hours respectively. In a second analysis, 

treatment hours remained significant when comparing study completers to non-completers, F (1, 

276) =  4.301, p < .038 (see Table 4).  

 Drug of Choice. A chi-square test of independence was performed to examine the 

relationship between drugs of choice (primary or secondary) and contact difficulty (see Table 3). 

The relationship between alcohol and contact difficulty was not significant X
2
 (2, N = 276) = 

839, p = .657, as was the case with marijuana, X
2
 (2, N = 276) = 1.252, p = .535, and 

methamphetamines, X
2
 (2, N = 276) = 4.815, p = .090.  The relationship between cocaine and 



 
 

51 

contact difficulty was significant, X
2
 (2, N = 276) = 5.878, p = .053, such that those who reported 

cocaine as a primary or secondary drug of choice were easier to contact compared to those who 

did not. On the other hand, those who reported opiates as their primary or secondary drug of 

choice were more difficult to contact, X
2
 (2, N = 276) = 6.746, p = .034.  

 When comparing completers and non-completers, both cocaine and opiates remained 

significant (see Table 4). The relationship between cocaine and study completion was significant, 

X
2
 (1, N = 276) = 3.763, p = .052, OR = .506, with cocaine users 50.6% more likely to complete 

the study compared to participants who did not use cocaine. The relationship between opiates 

and study completion was also significant, X
2
 (1, N = 276) = 6.103, p = .052, OR = 2.268, with 

the odds of completing the study being 2.268 higher if the participant did not use opiates.  

 Use in the Past 30 Days. A chi-square test of independence was performed to examine 

the relationship between substance use in the past 30 days and contact difficulty. The 

relationship between these variables was significant, X
2
 (2, N = 276) = 10.385, p = .006. When 

comparing study completers and non-completers, those who used 30 days prior to study 

participation were no more likely to complete the study than abstainers, X
2
 (1, N = 276) = .165, p 

= .685.  
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Table 3. Three group comparison of  baseline characteristics. 

  

    

  

Pearson Chi-

Square Value F p value 

Age   4.538 .012 

Race 15.959   .316 

African American 4.301   .038 

Gender 6.031   .049 

Employment Status 0.921   .631 

Marital Status 0.598   .454 

Annual Income 10.894   .779 

History of Incarceration 3.164 

 

.206 

BDI total   0.505 .604 

BAI total   0.065 .937 

SIP-II Score 

 

0.466 .628 

Treatment Hours   8.548 .001 

Alcohol Primary or Secondary 0.839   .657 

Marijuana Primary or Secondary 1.252   .535 

Cocaine Primary or Secondary 5.878   .053 

Methamphetamine Primary or Secondary 4.815   .090 

Opiates Primary or Secondary 6.746   .034 

Use in 30 days prior to study 10.385   .006 

 

  



 
 

53 

Table 4. Completers vs. non-completers. 
    

     

  

Pearson Chi-

Square Value F p value OR 

Age   6.213 0.013   

Race 12.940 

 

.880 16.970 

African American 4.301   0.015 .434 

Gender 5.859   0.038 .318 

Employment Status .600 

 

.439 .609 

Marital Status .568 

 

.505 .543 

Annual Income 3.698 

 

.814 3.434 

History of Incarceration 2.760 

 

.108 2.984 

BDI Total 

 

.087 .769 

 BAI Total 

 

.051 .821 

 SIP-II Score 

 

.370 .544 

 Treatment Hours   6.062 0.014   

Alcohol Primary or Secondary .497 

 

.515 .489 

Marijuana Primary or Secondary .179 

 

.751 .178 

Cocaine Primary or Secondary 3.763   0.052 .506 

Methamphetamine Primary or Secondary 2.900 

 

.124 2.713 

Opiates Primary or Secondary 6.103   0.013 2.268 

Use in 30 days prior to study 0.165   0.685   

 

Generalized Linear Models  

 After completing chi-square and ANOVA comparisons for the 18 variables listed in 

Table 3 and Table 4, several variables emerged as associated with contact difficulty: gender, age, 

African-American race, opiate use, cocaine use, treatment hours, and use during treatment. To 

further explore these associations, generalized linear models (GLMs) were fit to the data to 

determine how each predictor performed when controlling for all other predictors. First, more 

complex GLMs were run using all 18 variables of interest, to confirm that no new variables 
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emerged as related to contact difficulty once other variables were controlled. These models 

produced no new significant findings. Following this, simpler GLM models were fit to the data 

using only the variables of interest (those variables which were associated with contact difficulty 

in chi-square and ANOVA comparisons) to allow for more degrees of freedom in analysis and 

provide the best fitting model with the simplest number of predictors. Results of the generalized 

linear model involving all three contact difficulty groups (DTC, ETC, non-completers) are found 

in Table 5. Results of the generalized linear model involving completers and non-completers are 

found in Table 6.  

 After controlling for the factors mentioned above, age, African-American race, cocaine 

use, and use during treatment failed to have a significant effect on difficulty group or study 

completion. Only gender emerged as a consistent predictor of difficulty group and study 

completion. Male gender was associated with higher contact difficulty (B = .219, p = .036; see 

Table 5). A second generalized linear model (controlling for the same factors) comparing 

completers to non-completers showed that women were more likely to complete the study than 

men (B = -1.139, p = .020; see Table 6). Treatment hours remained associated with contact 

difficulty (B = -.019, p = .003; see Table 5), but not study completion (p = .078; see Table 6) 

after controlling for other factors. Opiate use remained associated with study completion (p = 

.009; see Table 6), but not difficulty group (p = .071; see Table 5). 

 In sum, after controlling for other variables, the only factors that were significantly 

associated with difficulty group were treatment hours and male gender, such that fewer treatment 

hours and male gender were associated with greater contact difficulty. Similarly, after controlling 
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for other variables, the only factors that were significantly associated with higher study 

completion rates were less opiate use and female gender.   

Table 5. Generalized linear model for three study groups: ETC, DTC, and non-completers. 

Parameter Estimates 

Parameter B 

Std. 

Error 

95% Wald Confidence 

Interval Hypothesis Test 

Lower Upper 

Wald Chi-

Square df Sig. 

(Intercept) .974 .2677 .450 1.499 13.252 1 .000 

Non African 

American 

.006 .1205 -.231 .242 .002 1 .963 

African American 0
a
 . . . . . . 

Opiates not DOC -.215 .1191 -.449 .018 3.268 1 .071 

Opiates DOC 0
a
 . . . . . . 

Cocaine not DOC .087 .1141 -.136 .311 .584 1 .445 

Cocaine DOC 0
a
 . . . . . . 

Male .219 .1047 .014 .424 4.388 1 .036 

Female 0
a
 . . . . . . 

No use in past 30 

days 

-.098 .1366 -.365 .170 .512 1 .474 

Use in past 30 

days 

0
a
 . . . . . . 

Age in years -.005 .0045 -.014 .004 1.307 1 .253 

Treatment Hours -.019 .0065 -.032 -.007 8.898 1 .003 

(Scale) .537
b
 .0475 .452 .638    

Dependent Variable: Difficulty group 

Predictor Variables: Race, opiates as drug of choice, cocaine as drug of choice, gender, use 

during treatment, age, and treatment hours. 

a. Set to zero because this parameter is redundant. 

b. Maximum likelihood estimate. 
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Table  6. Generalized linear model for two study groups: completers vs. non-completers.  

 

Parameter Estimates 

Parameter B 

Std. 

Error 

95% Wald Confidence 

Interval Hypothesis Test 

Lower Upper 

Wald Chi-

Square df Sig. 

(Intercept) 1.401 1.0746 -.705 3.507 1.700 1 .192 

Non African 

American 

-.254 .4797 -1.194 .686 .280 1 .597 

African American 0
a
 . . . . . . 

Opiates not DOC 1.076 .4108 .270 1.881 6.855 1 .009 

Opiates DOC 0
a
 . . . . . . 

Cocaine not DOC -.092 .4489 -.971 .788 .042 1 .838 

Cocaine DOC 0
a
 . . . . . . 

Male -1.139 .4901 -2.099 -.178 5.397 1 .020 

Female 0
a
 . . . . . . 

No use 30 days prior 

to study 

-.550 .5623 -1.652 .552 .957 1 .328 

Use 30 days prior to 

study 

0
a
 . . . . . . 

Age in years .013 .0177 -.022 .047 .503 1 .478 

Treatment hours .050 .0283 -.006 .105 3.105 1 .078 

(Scale) 1
b
       

Dependent Variable: non-completers vs. completers 

Predictor Variables: Race, opiates as drug of choice, cocaine as drug of choice, gender, use during 

treatment, age, and treatment hours.  

a. Set to zero because this parameter is redundant. 

b. Fixed at the displayed value. 

 

 

Phase 2: Comparison between Non-Completers and Difficult-to-Contact Participants 

 Phase 2 of the study compared the DTC to participants to non-completers to determine 

the similarities and differences between the two groups. The extent to which these two groups 

are similar lends support to the method of using DTC participants as proxy measures for those 
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who are not reached for final follow-ups. Table 7 shows the comparison of these groups and their 

baseline demographics, characteristics, and substance use measures.  

 

Table 7. DTC vs. Non-completers. 
    

     

  

Pearson Chi-

Square Value F p value OR 

Age   0.605 0.439   

African American 0.135   0.135   

Gender 0.026   0.026 .340 

Treatment Hours   0.06 0.807   

Cocaine Primary or Secondary 0.305   0.581   

Opiates Primary or Secondary 5.120   0.024 2.268 

Use in 30 days prior to study 3.803   .051 .335 

 

 When comparing study non-completers to DTC, females were more likely than males to 

be DTC, X
2
 (1, N = 100) = 5.120, p = .026, OR = .340. Opiate users were more likely than non-

users to be non-completers than DTC, X
2
 (1, N = 276) = 6.103, p = .024, OR = 2.268, with the 

odds of completing the study as a DTC participant being 2.268 higher if the participant did not 

use opiates as a primary or secondary drug of choice. Additionally, participants who did not use 

in the past 30 days were more likely than people who used to be non-completers X
2
 (1, N = 276) 

= 3.803, p = .051, OR = .335. In sum, DTC participants did not differ from non-completers on 

many of the baseline characteristics. However, non-completers were more likely than DTC 

participants to be male, opiate users, and less likely to have used substances in the 30 days prior 

to the study. When entered into a generalized linear model, controlling for other variables, these 

differences between groups remained significant. Table 8 shows the p-values for this model.  
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Table 8. Generalized linear model for two groups: DTC and non-completers. 

 

Parameter Estimates 

Parameter B 

Std. 

Error 

95% Wald Confidence 

Interval Hypothesis Test 

Lower Upper 

Wald Chi-

Square df Sig. 

(Intercept) 1.310 1.4572 -1.546 4.166 .808 1 .369 

Non African 

American 

-.921 .7012 -2.295 .453 1.725 1 .189 

African American 0
a
 . . . . . . 

Opiates not DOC 1.641 .6343 .398 2.885 6.694 1 .010 

Opiates DOC 0
a
 . . . . . . 

Cocaine not DOC .551 .6887 -.799 1.901 .641 1 .423 

Cocaine DOC 0
a
 . . . . . . 

Male -1.398 .6414 -2.656 -.141 4.753 1 .029 

Female 0
a
 . . . . . . 

No use 30 days prior 

to study 

-1.391 .6691 -2.703 -.080 4.324 1 .038 

Use 30 days prior to 

study 

0
a
 . . . . . . 

Age in years .006 .0253 -.043 .056 .066 1 .798 

Treatment hours -.025 .0344 -.092 .042 .534 1 .465 

(Scale) 1
b
       

Dependent Variable: DTC versus non-completers 

Predictor Variables: Race, opiates as drug of choice, cocaine as drug of choice, gender, use during 

treatment, age, and treatment hours.  

 

 

Phase 3: Comparison between Difficult-to-Contact Participants and Easy-to-Contact 

Participants on Outcome Variables 

 Phase 3 compared the substance use outcomes of ETC participants to the DTC 

participants. Results from the generalized linear models (controlling for age, gender, race, drug 
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of choice, pre-study use, and treatment hours) are provided in Table 9. Contact difficulty was 

significantly related to having at least one incidence of drinking (p = .005), at least one incidence 

of heavy drinking (p = .013), and at least one use of any substance (p = .001).  

 When examining frequency of use (use monthly, weekly, twice weekly), only frequency 

of alcohol use was related to difficulty group. On the whole, participants who drank at least once 

a week (p = .003), or drank heavily at least once a week (p = .008), were more likely to be DTC 

(p = .008). Thus, participants who drank weekly, were more difficult to contact. Frequency of 

drug use was unrelated to difficulty group. However, it should also be noted that use twice a 

week of any substance was not correlated with contact difficulty. Thus, it appears that frequency 

of drinking is related to contact difficulty to a point, but more habitual use of alcohol is not 

correlated with contact difficulty. 

Table 9. Substance use outcomes in binary 

logistic model 

  

     B p value 

Any drinking in follow-up 1.105 0.005 

Drinking once a month 9.582 0.002 

Drinking once a week 8.65 0.003 

Drinking twice per week 122.616 0.977 

Any heavy drinking in follow-up 0.961 0.013 

Heavy drinking once a month 1.51 0.008 

Heavy drinking once a week 7.542 0.006 

Heavy drinking twice per week 49.774 0.99 

Any drug use in follow-up 0.686 0.069 

Drug use once a month 1.042 0.066 

Drug use once a week 1.354 0.245 

Drug use twice per week 1.943 0.128 

Any drinking or drug use in follow up 11.328 .001 
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CHAPTER 5 

DISCUSSION 

 Studies utilizing difficult-to-contact (DTC) participants as proxy measures for those lost 

to attrition rarely compare these groups on baseline characteristics to determine the extent to 

which they differ. The present study analyzed baseline differences between non-completers, 

DTC, and easy-to-contact (ETC) participants, in addition to differences between completers and 

non-completers. Regarding the extent to which DTC and non-completers differed, this study 

found few differences in baseline characteristics. DTC participants differed from non-completers 

on three measures, after controlling for other factors, such as age, race, and number of treatment 

hours. Non-completers were more likely than DTC participants to be male, use opiates as a 

primary or secondary drug of choice, and to have used substances in the 30 days prior to the 

study. However, it should be noted that none of these differences would remain if using a 

Bonferroni correction for multiple tests (in this case, p < .001). Thus, these results should be 

interpreted in an exploratory manner. Essentially, this study suggests that DTC participants may 

be more likely to be female, abstinent at the start of the study, and have a drug of choice other 

than opiates. Therefore, studies using DTC participants as proxies for non-completers may not 

capture the full variability of those lost to attrition, who may be more likely to be male and use 

opiates. However, the data do clearly suggest that DTC participants and non-completers are more 

alike on baseline characteristics than different. Additional research is warranted to support this 

methodology approach.  
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 Analysis comparing completers to those lost to attrition revealed similar results. Those 

lost to attrition only differed from completers at baseline on gender and opiate-use status. Non-

completers were more likely to be male and use opiates as a primary or secondary drug of 

choice. However, these differences between groups also disappeared using the Bonferroni 

correction. Taken together, these results suggest that contact difficulty and attrition does not 

appear to meaningfully limit the generalizability of this study’s findings. These results suggest 

that attrition bias may not be a major threat to validity in etiological studies with at least 65% 

retention. However, additional testing for attrition bias in efficacy studies is important, as 

differential attrition by condition (particularly among substance users) could threaten conclusion 

validity.   

Baseline Characteristics 

 Prior research analyzing the degree to which participants differ based on contact 

difficulty has left conflicting results. Some researchers reported demographic differences (i.e. 

race, age, employment status, etc.), while others either found no differences between difficulty 

groups, or their differences were so small that the researchers deemed them unimportant. The 

results of this study may help clarify some of this literature. In the research addressing marital 

status, educational attainment, and income, only one group of researchers (e.g. Moos & Bliss 

1978) have reported finding meaningful differences between groups based on these factors. The 

current study also failed to find support for the hypothesis that these variables are correlated with 

contact difficulty. Thus, these results bolster the literature supporting the assertion that DTC 

participants do not differ meaningfully from ETC participants in terms of education, income, and 
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marital status. Similarly, researchers have found that ETC and DTC participants do not differ 

based on psychiatric comorbidities; this study again supported this conclusion.   

 The findings of this study diverge from the literature in three areas: measures of 

criminality, gender, and treatment hours. Three studies previously found criminal history to be 

connected with contact difficulty (Bale, Arnoldussen, & Quittner, 1984; Nemes, Wish, Wraight, 

& Messina, 2000; Scott, 2004). However, this study did not. These differences in findings could 

be due to the gross distinction made in this study’s measure of criminality (i.e., dichotomous 

answer: “Have you ever been in jail or prison?”), and the high number of participants who had 

been in jail or prison (73.7% of the sample). Variables which more fully capture degrees of 

criminality (e.g., length of incarceration, type of offenses, etc.) may be useful measures in 

clarifying this issue. Also, different studies had different protocols when participants became 

incarcerated. Some received permission to continue collecting personal interviews from 

incarcerated participants, while others did not, thus affecting data completeness.  

 When evaluating gender, previous studies did not report finding gender differences 

between ETC and DTC participants. In a report focused on attrition bias, Watson and Wooden 

(2009) reported that non-completers may be more likely to be male in longitudinal studies. 

However, this assertion was not specifically referring to studies of substance use. Given the more 

significant amount of literature that does not report finding an effect of gender on contact 

difficulty, and the possibility of alpha inflation, one should interpret the results of this study with 

caution. More specific research on female populations may help clarify this issue, as several 

studies excluded or recruited fewer women.  
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 Few studies have examined the impact of treatment hours on contact difficulty. Digiusto, 

Panjari, Gibson and Rea (2006), found that lower treatment hours were correlated with greater 

contact difficulty. The present study found treatment hours to be unrelated to contact difficulty 

after controlling for age, gender, race, and drug of choice, suggesting that the association 

between treatment hours and contact difficulty is accounted for by these variables. It is also 

possible that another factor, which contributes to participants’ engagement in treatment, may also 

affect their engagement in research participation. Based on these two studies, we can conclude 

that treatment hours may not help with retention, but they do not appear to hurt. Future studies 

addressing additional components of treatment engagement may help to clarify this issue. 

 Regarding age, race, and employment status, most studies report that these factors are not 

significantly related to contact difficulty. The present study supports these assertions, not having 

found significant evidence to support the influence of these factors on contact difficulty. 

However, it is worth mentioning that while previous studies link non-white races with being 

more difficult to contact (Scott, 2004; Watson & Wooden, 2009), the present study found that 

African American participants may be more likely to complete. However, as seen with other 

variables, these effects did not remain when controlling for other demographic factors. 

 The literature has also yielded mixed results in regard to drug of choice. The current 

study found no impact of alcohol, marijuana, or methamphetamines, on contact difficulty. 

However, when participants listed cocaine as a primary or secondary drug of choice, some 

differences were observed. Cocaine users were more likely to complete the study and more likely 

to be ETC. However, these effects did not remain consistent when controlling for race. It is 
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possible that the effects seen in correlation with cocaine use could be confounded by other 

demographic factors. Opiates, on the other hand, when identified as a primary or secondary drug 

of choice, were significantly associated with being DTC, and this effect remained after 

controlling for demographic variables. However, this effect was not significant using the 

Bonferroni correction. There was also a strong association between race and drug of choice in 

this sample: African Americans were significantly more likely to report using cocaine as a drug 

of choice, and significantly less likely to report using heroin or methamphetamine (p < .05). 

Similarly, those identifying as white were significantly less likely to report using cocaine as a 

drug of choice, and significantly more likely to report using heroin or methamphetamine (p < 

.05). Further studies could help to clarify the relationships between race, drug of choice, and 

contact difficulty. 

 Overall, the low incidence and significance in differences between ETC and DTC 

populations lend support to the assertion that participants do not differ systematically based on 

baseline characteristics, thus supporting the external validity of this study. While some factors 

remained significant after controlling for demographic variables (opiates, gender, use in the past 

30 days, and treatment hours), no baseline characteristics achieved significance rates using the 

Bonferroni correction. Thus, while these results should be interpreted with caution, it appears 

that baseline characteristics may be largely unrelated to participant contact difficulty.  

Outcome Variables 

 The main divide in the literature surrounding contact difficulty revolves around how 

contact difficulty may impact substance use outcomes. Several authors, running rigorous studies 



 
 

65 

have found that contact difficulty is related to worse substance use outcomes; other rigorous 

studies have revealed no significant effect of contact difficulty on outcomes. Substance use, as 

defined dichotomously (i.e. any drug use or drinking during the 12-month follow-up) was the 

only factor of the current study found to significantly differentiate DTC from ETC participants, 

using the Bonferroni correction. This suggests that while DTC participants may be less likely to 

be completely abstinent, DTC differences in substance use frequency (and perhaps, 

consequences associated with substance use frequency) may not be meaningfully different from 

ETC participants. Similarly, any incident of drinking, and any incident of heavy drinking was 

also found to be significant in the generalized linear model, although these did not meet the 

needed significance levels for the more stringent Bonferroni correction. Additionally, drinking or 

heavy drinking at least once a week were also associated with contact difficulty, though not 

meeting significance at the p = .001 level. In and of themselves, these results seem to suggest 

that worse substance use outcomes are in fact correlated with increased contact difficulty.  

 This outcome data appears to show a distinct trend toward contact difficulty being related 

to increased substance use over the course of the study. However, we must interpret the 

frequency data with caution. Only the dichotomous variable of “any use/no use” achieved a high 

enough level of significance according to the Bonferroni correction. Beyond this, the data trend 

toward suggesting that increased frequency in use is correlated with contact difficulty. The 

outcome data in this study (as is common in substance use studies) was significantly positively 

skewed, with a high preponderance of zero values, thus hindering more precise measurements 

for use frequency. Furthermore, only alcohol use outcomes were related to contact difficulty, not 

drug use outcomes. Central to interpreting the results of this study, is the question of how much 
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drinking may be considered problematic in a study such as this. Participants who reported 

drinking once a week appear to be more difficult to contact; this likelihood disappears when the 

drinking rate is increased to two times per week. The meaningfulness of this data is unclear. 

However it is also worth noting that participants who reported heavy drinking at least once a 

week, were also more likely to be DTC, lending support to the theory that worse substance use 

outcomes are associated with increased follow-up difficulty. However, due to the lack of a high 

level of significance in these trends, it is recommended that further investigation continue before 

consistently dismissing studies with less than a 65% retention rate. That being said, it is prudent 

to explore the impact of attrition bias on intervention studies, to ensure that differential attrition 

by condition does not impact efficacy findings.  

 It is also interesting to note how steeply effort to reach participants increases for the most 

difficult to contact participants. While nearly half of the sample is captured after 7 contact 

attempts, the last 10% required more than 20 attempts, and the last 5% required 30-65 attempts. 

Given the amount of resources needed to ensure very high retention rates, it is important to take 

into account the time and financial resources of the study when determining a target retention 

rate. While higher retention rates are universally preferred, it is prudent to consider the cost (time 

and resources) and benefit (of some increased accuracy) of pursuing these very high retention 

rates.  

Limitations and Future Recommendations 

 When interpreting this study’s data, it is important to bear in mind some important 

limitations. First, the outcome data was significantly positively skewed, making it more difficult 
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to discern use differences between the groups. While the frequencies and amounts of alcohol 

were recorded, only the frequency of other substances was noted; furthermore, all non-alcohol 

substance use was coded the same. More sophisticated measures, such as a measure quantifying 

type and amount of substance use (in addition to the number of alcoholic drinks), could convey 

additional information about the severity of use, which could aid in the interpretation of the 

results. Second, aside from African American and white participants there were not enough 

participants of other racial groups to do a more thorough analysis of the effect of race or 

ethnicity on contact difficulty. Research specifically recruiting other populations in high numbers 

could strengthen the literature. Third, the number of contact attempts is most certainly an 

underestimate, due to data collection procedures. It would be beneficial if future studies 

developed standard protocols around documenting retention efforts, from the beginning of the 

study. In order for this methodology to be further validated, better data tracking procedures are 

needed. Fourth, it should be noted that the retention rate for the present study was 80.4% after 

one year of following participants. Other studies in this field have managed to get higher 

retention (e.g. Cottler, Compton, Ben-Abdallah, Horne, & Claverie, 1996; Hansten, Downey, 

Rosengren, and Donovan, 2000; Scott, 2004). Achieving these high rates would allow 

researchers a more thorough view of the data.  Finally, it must also be recognized that the study 

staff in charge of retention became more efficient and learned more techniques as the study 

progressed, as evidenced in the rising retention rates over time. It is possible that participants 

recruited at the beginning of the study may have been pursued with less intentionality compared 

to participants near the end of the study. Thus, there is a possibility of a cohort effect in this data.  
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Significance 

 There are several strengths of this study which make it well-suited to improve upon the 

literature. First, only four of the 10 studies examined in the literature review included follow-up 

lengths of one year or longer. Also, these studies each found different results. Given the 

increasing difficulty in tracking participants with longer follow-up windows, it is particularly 

important to explore potential attrition bias in studies with longer follow-up periods. Second, this 

study recruited participants from a community treatment center that predominantly serves low-

income clients of all genders, thus allowing its results to be generalizable to other such 

populations. Additionally, participants reported a range of drugs of choice, including marijuana 

and methamphetamine which have received less attention in the literature. Also adding to the 

richness of this data is collection of up to two drugs of choice for participants who reported using 

multiple substances. Finally, it is also important to note that the follow-up strategies employed in 

this study did not require excess financial investment (except the time of the researcher), thus 

making these strategies accessible to studies with budgetary concerns.  

Conclusion 

 The present secondary data analysis offers evidence that DTC participants can indeed be 

used as proxy measures for participants lost to attrition, though they may differ slightly in terms 

of gender make-up and use history. There was a trend in the data suggesting that DTC 

participants may be more likely to be male and use opiates compared to ETC participants. 

However this data is more exploratory in nature and is not significant in a Bonferroni model. 

Similarly, DTC participants were more likely to have at least one incidence of drug or alcohol 
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use; however, a clear association between frequency and severity of use with contact difficulty 

was not established. These results suggest that retention rates as low as 65% may still lead to 

meaningful data, and excessive effort to pursue the more difficult to contact participants may not 

be worth the time and energy, due to the potentially low impact of attrition on study results. 

However, these results should be interpreted with caution, as there were trends towards increased 

substance use being related to contact difficulty, and this could introduce attrition bias to samples 

with lower retention rates.   
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APPENDIX A. Sample data collection spreadsheet 

 

 

 

 


