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Even the most well-designed and well-implemented evaluation is likely to lose sample
members over the course of the study because at least a few of the participants will
not complete all data collection (for example, will not provide exit or follow-up data).
(See, for example, Crutzen et al. 2015.) This sample loss is called attrition. Attrition
can weaken a Healthy Marriage and Responsible Education (HMRE) evaluation by
introducing bias. That bias, known as attrition bias, in turn affects the evaluator’s ability
to form rigorous conclusions. This brief describes (1) what attrition is and why it can

be a problem; (2) how to calculate and assess it using guidance from the What Works
Clearinghouse (WWC)" and (3) steps evaluators can take to mitigate it.

| Box 4.1. Should attrition only be a

Although attrition is a problem for any concern for RCTs?

evaluation, it is particularly problematic
for evaluations using experimental designs
like randomized control trials (RCTs) (Box 4.1).
In an RCT design, participants are randomly
assigned into one of two or more groups
or conditions—typically a treatment group
and a control group. The process of random
assignment balances any differences between
the groups in their observed and unobserved
characteristics. Therefore, in an RCT, study
groups are considered to be equivalent at the
time of study enroliment (Box 4.2). Because
the two groups are equal on other factors at
baseline (that is, study enrollment), evaluators
can attribute any observed differences between the outcomes of the treatment group and the outcomes
of the control group to the HMRE program (Hariton and Locasio 2018; Shadish and Galindo 2010).
However, when an RCT has a high rate of attrition, there is a risk that the study will no longer have
equivalent groups and may be subject to attrition bias. Attrition bias occurs when the loss of sample
through attrition creates an imbalance or inequivalence between the research groups (Gustavson et al.
2012; Miller and Hollist 2007; WWC 2022).

? What is attrition bias?

No. Attrition is concerning for any type of study. Attrition
threatens an RCT’s main strength—creating equivalent
groups at baseline through random assignment—but

it can also threaten other research designs (such

as descriptive or quasi-experimental). For example,
attrition can reduce the statistical power to detect
effects or outcomes because it reduces the sample size
for analysis (Button et al. 2013; Shadish and Luellen
2014). Additionally, nonresponse bias—which happens
when people who did respond systematically differ from
those who did not—can negatively affect any study
design (Dong et al. 2011; Miller and Hollist 2007).

" The WWC is operated by the U.S. Department of Education, Institute of Education Sciences. The WWC guides program evaluators

using causal designs to provide rigorous evidence of program efficacy. The WWC contains information on when attrition is
problematic for RCTs and on appropriate next steps. The Administration for Children and Families adapts clearinghouse standards,
like those from the WWC, to provide evaluators with guidance on analysis and reporting of HMRE local evaluations.

The Administration for Children and Families (ACF) provides grants to fund healthy marriage and relationship education (HMRE) programs to strengthen and
improve the quality of relationships. The programs offer a range of services from relationship education for high school students to marriage and relationship
skills building for adult couples. Grant recipients may be funded to also conduct descriptive or impact evaluations of their funded programs. Independent
local evaluators support grant recipients in conducting their local evaluations. This brief is part of a larger evaluation technical assistance (TA) toolkit
developed by Mathematica to help HMRE local evaluators understand key program evaluation concepts, common evaluation challenges, and strategies to
prevent or overcome challenges. The briefs are standalone documents that can be read in any order. The TA toolkit was developed with HMRE program
staff, their local evaluators, and other partners in mind, but it is also relevant to other program areas and organizations.


https://ies.ed.gov/ncee/wwc/
https://ies.ed.gov/ncee/wwc/

Attrition can happen for a variety of reasons. For

| Box 4.2. Key terms example, a participant could:

® Not be located at the time of follow-up data

Attrition. Occurs when outcome data for a participant .
collection

or participants are not available. ) ) ]
® Be unavailable at the time of data collection

Baseline equivalence. Refers to the assumption
that research groups are equal on observed and
unobserved characteristics before they enroll in the ® Refuse to participate in evaluation activities
evaluation and before they receive the HMRE program. or withdraw their consent from the study

Bias. Any systematic error in a study.

® Decide to drop out of the study

Regardless of the reason, it is important to
Source: WWC 2022. closely monitor and mitigate attrition in the study
to reduce the risk of bias.

Figure 4.1 is a visual example of attrition in an HMRE program using an RCT evaluation design.? The
figure shows the composition of the research groups immediately following randomization at the start
of the evaluation before they receive the HMRE program (the left column) and again six months later
after a follow-up survey (the right column). After random assignment, the intervention and comparison
groups are equivalent in terms of demographic and other characteristics at baseline. At the six-month
follow-up, only a subset of participants completed the survey. As a result, the intervention and control
group now have different characteristics. For example, the treatment group only has two pregnant
individuals at follow-up, whereas the control group has four. Additionally, the treatment group only
has one single person at follow-up, whereas the control group has three. In other words, because the
groups are no longer similar, there is no certainty that any differences in outcomes at the six-month
follow-up were caused by the HMRE program.

| Figure 4.1. Example of attrition in an HMRE program

Participants after random assignment Participants at follow-up when attrition occurs

Control group Control group

Key: The different icons signify participants with different demographic characteristics. The red icons in the first row are female
participants with children. The blue icons in the second row are male participants with children. The yellow icons in the third row are
pregnant women. The teal icons in the fourth row are single men.

2 This figure shows an HMRE program that serves adult individuals. However, many HMRE programs served paired partners
simultaneously. For more information on challenges that evaluators face in analyzing data from paired partners, and strategies
they can consider to address these challenges, see this brief: https://www.acf.hhs.gov/opre/report/analyzing-data-paired-partners-
program-evaluation-strategies-overcome-common-challenges.
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Attrition is outcome and time specific, meaning it is possible to have low attrition for some outcomes or
time points and high attrition on others (WWC 2022). As a result, it is important to calculate attrition for
each time point and for each outcome (Box 4.3).

] Box 4.3. Examples of attrition, varied across multiple outcomes and time points

Multiple time points. An HMRE local evaluator noticed high attrition at the first follow-up after baseline. After
investigating the issue, they learned participants preferred to complete surveys online. In later follow-up periods, the
HMRE program offered participants the chance to complete the survey by phone or online, which led to improved
response rates at subsequent follow-ups. As a result, the first follow-up had higher attrition than the later follow-ups.

Multiple outcomes. An HMRE evaluation examined the program’s impact on several outcomes: communication,
relationship satisfaction, and intimate partner violence. However, some participants skipped the section on intimate partner
violence because they thought the questions were too sensitive. In this instance, attrition for this outcome was higher than
it was for the others, making the outcome variable on intimate partner violence challenging to analyze.

= How to calculate and assess attrition

m H Evaluators need to calculate two types of attrition:
overall and differential (Box 4.4). Overall attrition is ll Box 44 Key terms,

the total number of participants across both research groups with continued

missing data—in other words, the total number of participants

that did not participate in data collection divided by the total

number of participants enrolled in the evaluation or randomized

(Box 4.5).

Overall attrition. Refers to attrition
for the whole sample (treatment and
control groups) calculated as the
percentage of randomly assigned
units for which the evaluators do not

Differential attrition compares the differences in the attrition rates
observe outcome data.

of the research groups. To calculate differential attrition, compute

the attrition rate for both research groups, and take the absolute Differential attrition. Calculated
value of the difference between the two rates (Box 4.5). In Figure by taking the absolute value of the
4.1, the treatment group had more attrition than the control percentage point difference between
group, which can affect study quality (Gustavson et al. 2012; attrition rates for the treatment
Miller and Hollist 2007). For example, participants who did not group and the comparison group.
find the HMRE program relevant and stopped attending after a Source: WWC 2022.

few sessions might not have responded to the follow-up survey.
This would lead to the treatment group consisting of only people

]l Box 4.5. How to calculate overall and differential attrition

Overall attrition calculation
# of participants without observed outcome data in the analysis

# of participants randomized

Differential attrition calculation

# of treatment participants without observed # of control participants without
outcome data in the analysis observed outcome data in the analysis

# of treatment participants randomized # of control participants randomized
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who completed the program, and the evaluation would therefore find favorable outcomes when none exist
simply because only participants who found the program relevant to them were included in the outcome
measures (Miller and Hollist 2007).

When evaluating an HMRE program, evaluators can follow the guidance published by the WWC to
ensure they are conducting analysis in a rigorous and systematic way. WWC standards for causal design
studies require that researchers conducting an RCT calculate both overall and differential attrition and
use a ratio of the two to determine if the attrition is within an acceptable threshold range (WWC 2022).
The WWC developed two threshold ranges—the cautious and optimistic threshold. The Administration for
Children and Families (ACF) recommends that most HMRE studies use the cautious threshold, which is a
more conservative approach to assessing the potential influence of attrition bias on study results. Under
the cautious threshold, higher rates of attrition are considered unacceptable.

According to the WWC attrition standard, evaluations are classified as having either “high” or “low”
attrition based on both overall and differential attrition. Figure 4.2 shows this threshold in different colors:
low attrition rates fall within the maroon threshold, and high attrition rates fall within the blue threshold.
The WWC standards also account for an important

trade-off between overall and differential attrition— i Figure 4.2.wwc attrition threshold
namely, that a study can have a higher overall rate of for HMRE local evaluations

attrition if it has a low rate of differential attrition and 1

still be deemed acceptable. As shown in Figure 4.2,
overall attrition could be approximately 50 percent
and still be considered low if differential is minimal

(1 percent or less). If an evaluation has low attrition,
attrition bias is not a concern, and the evaluator can
proceed with their planned analyses. If an evaluation
has high attrition, the evaluator is required to
demonstrate baseline equivalence of participants in
the final analytic sample. In other words, the evaluator
should show that the research groups are still similar
for those who completed data collection (WWC 2022)
(See the seventh brief in this toolkit on creating Overall attrition

equivalent research groups.). Source: WWC 2022.

_
o

Differential attrition
“ N W NGO 0w

0 5170 15 20 25 30 35 40 45 50 55 60 65

Mitigating attrition

ll The best way to mitigate the effects of attrition bias in an evaluation is to ensure high
response rates. See the second brief in this toolkit on improving survey response rates, which
focuses on response rates and discusses strategies for maximizing response rates, including clearly
explaining the importance of surveys to participants, obtaining several modes of contact information,
offering participants different ways to complete surveys, and using motivating and well-timed incentives.

Evaluators should also consider how to minimize differential attrition, as that is often more important
than minimizing overall attrition. For example, as shown in Figure 4.2, having low overall attrition but
high differential attrition can put an evaluation in the “high” attrition category and require the evaluator
to demonstrate baseline equivalence. Evaluators can minimize differential attrition by striving to collect
data at equal rates from all participants, regardless of the treatment condition or baseline characteristic.
Evaluators should consider that reaching people in one group could require more effort than reaching
people in another group. For example, it may be easier to contact participants in the treatment group
because they are continuing to receive services from the HMRE program.
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Regularly monitoring attrition by examining response rates at each follow-up period during and after data
collection and examining missing data across outcomes can help evaluators and HMRE program staff
proactively address it. For example, identifying particular subgroups of participants who are not responding

to follow-up data collection could inform a strategy to improve response rates. Regularly calculating overall
and differential attrition throughout data collection can help evaluators monitor whether the study is on track to
meet WWC attrition thresholds. Early monitoring of attrition rates can also help evaluators be proactive about
demonstrating baseline equivalence if the study is at risk of attrition that falls outside the acceptable threshold.
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