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Abstract

In this paper we discuss several key challenges encountered when conducting a study of the continuity of
participation in the child care subsidy program. While many of these issues are familiar to those who have
studied participation dynamics in other assistance programs, and to those familiar with survival analysis, we
describe these challenges and solutions in the context of the child care subsidy program. This brief is intended
to help grant reviewers, policymakers, and researchers new to the study of dynamics of subsidy participation
when they plan, conduct and evaluate studies of child care subsidy participation. Ignoring these issues can
lead to study results that are not comparable with other studies and may yield misleading findings. Given

the importance of child care subsidies for low-income families and children, there is a need for comparable
research that increases our understanding of families’ experiences with child care subsidies and the influence
of policy differences across states on the continuity of subsidy participation.




1. Introduction

Child care subsidies funded through the Child Care and Development Fund (CCDF) are intended to support
both parental employment and children’s development in preparation for school. Subsidy participation is more
likely to support both of these goals when subsidized child care arrangements are stable and high quality.
However, most of the states that have measured spells of subsidy participation find relatively short periods

of participation and frequent returns (Meyers, et al. 2002). Short spells of subsidy use may result in frequent
changes in child care arrangements (Weber, 2005; Ha, 2009). Data on how long families have been receiving
subsidies provide important information about the families’ experience of the program and thus whether

or not the program is likely to meet its goals. These findings also have fiscal implications for the cost of the
program. Yet answering questions about the dynamics of program participation is not as straightforward

as other types of policy evaluation or program impact studies. The purpose of this brief is to describe the
challenges in studying the continuity of subsidy participation and some of the preferred methods for answering
questions about subsidy participation dynamics. The goal is to provide guidance to help grant reviewers,
policymakers, and researchers new to the study of continuity of subsidy participation as they plan, conduct and
evaluate studies of child care subsidy participation.

Studying the length of time until an event occurs typically involves statistical methods called survival analysis
or event history analysis. The basic outcome of interest is the length of time of child care subsidy participation
(duration). Although consensus on how to measure duration has emerged in the fields of welfare and child
welfare research, no such consensus exists in the field of child care and early education. Prior research on
continuity in the child care subsidy program has used inconsistent methods. This makes comparisons of
findings across studies extremely difficult, especially in cases in which the researchers do not describe their
methods in sufficient detail. Studying continuity in the subsidy program is feasible and being able to compare
findings across states is desirable. Reaching consensus on duration study methods will support cross-state
studies and thus will substantially advance knowledge of continuity in the subsidy program.

Information about patterns of child care subsidy use can assist both federal and state policymakers in designing
and developing child care subsidy programs. For example, better understanding of the impact of policy
interactions on the people served will allow states to decide which families they want to target for the child
care subsidy program. Information on participation dynamics may also guide development of policies to impact
the continuity and stability of child care arrangements.

One approach to learning about families’” experience with the child care subsidy program and the continuity of
their participation is to survey parents. Surveys can (and have) asked parents about current and past subsidy
participation. Parent report of current subsidy receipt may be reasonably accurate (Herbst and Johnson,
2010), but asking parents to recall past subsidy receipt is likely to be more error-prone. In addition, collecting
enough data to track parents’ subsidy participation over time would be difficult in a survey. Thus, most studies
of the dynamic patterns of subsidy participation use longitudinal data on subsidy receipt obtained from state
administrative data systems. Administrative data systems provide a consistent measure and a large number

of time units (weeks or months) in which to observe families. One disadvantage of administrative data is that
they tell us little about the reasons why families leave the subsidy program, or why they return. Interview and
survey data can fill in the gaps left from administrative data. They provide answers to questions such as why a
parent exits or what happens to a child care arrangement when a subsidy spell ends.




A caution in using administrative data is that they are collected by systems designed to determine

eligibility and process payments; these systems are not designed for research purposes. Because of this, an
administrative dataset commonly lacks documentation on the quality of the data and often lacks important
information that can be used as control variables (for example, education and prior employment history).
Furthermore, the data are typically available only for periods that the family participates in the program,
limiting what we know about what happens when they leave (which might impact the likelihood of returning
to the program). Despite these disadvantages, administrative data are a convenient and inexpensive source of
child care subsidy participation data.

In this brief, we assume that the data available are from a state administrative database on subsidy

participation and are based on calendar months. Most states report the number of children and families
receiving subsidies to the federal government on a monthly basis. However, state subsidy data systems may
use weekly or biweekly periods of time for authorizations and payments. One could use a unit of time other
than a month in the type of analysis described in this brief. However, we assume monthly data are the most
widely available, and use of a common unit of time will support comparability of findings across states.

DEFINITIONS

|n “
’

Throughout this brief, the following distinctions are made for the terms “spell,” “spell-length” (duration),

and “dynamics”:

A spell of subsidy receipt is defined as the number of consecutive months a family (or a child) received
a subsidy without a “break”; that is, a month (or more) in which the family (or child) did not receive a
subsidy.

Spell length measures the length or duration of a spell of participation, which is the number of months a
family receives a subsidy for child care without interruption (continuous subsidy receipt). The duration or
length of the spell is usually measured in months but could be measured in other time units.

Dynamics refers to various time-related elements of participation in the child care subsidy program (for
example, spell-length, total number of months of participation, time between spells, etc.). Continuity is
also used to refer to the duration of subsidy participation as well as the frequency of exits followed by
quick returns to the program.



2. How to begin: Data structure and defining a spell

This brief focuses on the technical issues around studying dynamics of program participation. We start with a
discussion of the data used in the analysis of participation in the subsidy program over time. Understanding
the data needed for this type of study and the challenges in creating the proper data structure and sample are
key to producing reliable findings.

2.1 What do the data look like?

For an analysis using event history or survival analysis methods, we need longitudinal data (that is, data over
time) on the occurrence of events. An event, in this case, is a change in program participation, for example,

a child receiving subsidy no longer does so. We are interested in when the event occurred, that is, when the
child started and stopped receiving a child care subsidy. The data structure most frequently used in this type of
study is in the form of monthly observations with an indicator for whether or not the child participated in that
month. Sometimes the data for a child exist only if the child participated in that month (and is missing or blank
otherwise). Alternatively, the data can be in the form of a start and end date for subsidy program participation.

The figure below illustrates monthly data on program participation and the definition of a spell. If we consider
a two-year observation period, the pattern of subsidy use for three children (X, X, and X,) might look like
Figure 1.

Figure 1: Pattern of Subsidy Participation (Monthly Observations)
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In Figure 1, two X’s with a solid line between them denotes the occurrence of a “spell” of participation, dotted
lines represent a period of non-receipt, and the solid vertical lines indicate the beginning and end of the
observation period. Thus a spell of subsidy receipt is a continuous stretch of consecutive months in which a
family received a subsidy without a “break” (a month or more) in which they did not receive a subsidy. In the
figure, the first spell for child X, began prior to the start of the study’s observation period as shown by the
leftmost X, that is to the left of the vertical line. The period of participation for child X, ends after the end of
the observation period. Later in the brief we will discuss how to deal with the problems caused by start and
end dates outside the observation window.



The selection of a length of the observation period is an important study design decision. Ideally one would
want to have a long enough observation period to capture the range of experience in the program. If most
children receive subsidies for more than one year, then a one-year observation period would be too short

to reflect their experiences accurately. On the other hand, using a very long observation window such as
more than five years may have drawbacks as well. Policy and economic changes during the study period may
confound results in unknown ways.

Using administrative data about children and families in the child care subsidy system usually requires merging
data files that are at the child-level with data at the family level (and sometimes also at the provider or
arrangement level). It is very important to check that these matches are done accurately. Grobe, Weber and
Davis (2003) provide some advice on merging child, family and provider data files.

2.2 Defining a spell

The basic idea of a spell is intuitive — a period of time during which the child continuously received subsidized
child care services without interruption — but the detail of measuring subsidy spells is a bit more complex. We
can see some of these issues in Figure 1, for example, start and end dates outside the observation window
and multiple spells within the observation period. Other critically important issues relate to how to measure
the receipt of subsidized services — at the child or family level -- and how to define the end of a spell when the
child returns after a brief hiatus. These issues are discussed next.

Defining subsidy receipt and the end of a subsidy spell*

With administrative data from a state, defining receipt of subsidized child care services may seem
straightforward. However, in order to accurately measure the length of time a child participates in the subsidy
program, participation must be based on when the care was received, not when payment was made. Federal
reporting requires that states base their reports of subsidy participants on service dates, not payment dates.
For example, if a child received care from a child care provider in May, June and July, and the provider was paid
for this care by the subsidy program in July and August, the child’s subsidy participation spell would include the
months of May, June and July.

The end of a spell of subsidy participation is indicated by a period of time without subsidized services. The
question is, however, how long a period of time is needed to indicate an interruption in subsidized care. A

few days absent for illness or holiday would generally not be considered a break in subsidized care. In the
literature on welfare participation, researchers typically use a three-month break to define the end of a spell of
welfare use in order to not interpret churning due to paperwork problems as an actual break. However, unlike
the subsidy program, parents who receive their welfare check late still get the assistance. If the family needed
the care services and the child did not receive them for an entire month, then there was a real interruption in
subsidized care. The key is that the data on subsidy participation must be correctly defined based on service
dates — when the care was provided — regardless of when payment occurred. When using data based on
service dates, most researchers have used a one-month break to define the end of a subsidy spell.

1 Note that we are interested in the receipt of subsidized child care services, not the period of time that a family is eligible to receive services.




It is worth testing whether a different definition of a break to define spells alters one’s results. Table 1 below
shows the estimated spell lengths for one state using two different definitions of the end of a subsidy spell. In
this particular state, redefining a break in subsidized care to last for two months instead of one made a small
difference in the estimated median spell length (and other percentiles of the distribution). In contrast, Ha's
(2009) study with Wisconsin administrative data used both one- and two-month breaks. With a two-month
break the median duration was 8 months compared to 6 months with a one-month break between spells.

For any particular state, comparing the results with a one- versus two-month break may be important.
However, it is important to keep in mind that if the state data system properly records service dates and spells
are based on when subsidized care was received, rather than when it was paid for, then any gaps in receipt are
true periods with no subsidized child care. If families are returning within one or two months at a high rate,
policymakers may need to review policy to determine why. Witte and Queralt (2005) found that about 20% of
those who returned to subsidy did so after only one month, and using a two-month gap to define a subsidy
spell end resulted in an increase in the median spell length of one month.

Table 1. Comparison of One and Two Month Breaks in Subsidy Use (An Example)

Spells defined using one-month break Spells defined using two-month break

Spell length Spell length
(months) (months)

25% percentile 33 25% percentile 3.7
Median 7.4 Median 8.5
75% percentile 16.9 75% percentile 19.4

Data source: Actual child care subsidy data from a state administrative data system for 2005-2010.

Technical note: Spell duration percentiles were estimated using an accelerated failure time (AFT)
model assuming a log-normal distribution and adjusting for right-censored spells that have not
been completed by the end of the study period.

Child versus family level spells

Depending on the research question of interest, subsidy participation may be measured at the family-level

or the child-level. A child receives the subsidized care and a child spell is defined as continuous receipt for

an individual child. If the family has more than one child receiving subsidized care, one child may stop while
another continues to receive subsidized care. From the perspective of certain family decisions, it may be
appropriate to consider using family-level spells. A family-level spell is defined as a continuous receipt of a
subsidy for any child in the family; it begins when at least one child is participating and ends only when no
child is participating. The appropriate unit of analysis will be related to outcomes of interest. For instance, if
the outcome is parental employment, using the family as the unit of analysis makes sense whereas if the study
focuses on child outcomes (e.g., child care arrangement stability), a child-level analysis of spells would be the
logical approach.?

2 The relationship between family spells and child spells (i.e., the subsidy spells of children in the same family) is an under-researched topic.




If the decision is made to base the analysis on child-level spells, another methodological issue is whether to
include all the children in a family as separate units of analysis. Two concerns arise: first, that the analysis
will overweight the experience and characteristics of families with more children, and second, that the
decisions (such as exiting subsidy) will be highly correlated for children from the same family (thus they are
not independent observations). While these issues can be dealt with in the analysis, an alternative approach
is to pick one child to represent the family. This child may be selected randomly (preferred approach) or the
youngest or oldest child could be chosen to represent the family.

3. Who to include in the study and censored spells

3.1 Censoring (missing information on the start or end date of the spell)

When we observe spells of subsidy participation during a specific period of time, a family’s spell may begin
before or end after the observation period. Left censoring describes cases in which a spell begins prior to the
study date, and right censoring refers to cases that continue past the end of the observation period. Thus there
is often missing information on the start date of on-going or left-censored cases, and also missing information
on the ending date of the right-censored cases (because they do not end within our window of observation).

Referring back to Figure 1, we see that the first spell for child X, began prior to the start of the study’s
observation period as shown by the leftmost X, (which is left of the vertical line) and thus this spell is left
censored. The spell for child X, ends after the end of the observation period and thus is right censored. The
two spells occurring during the observation period for child X, and the spell for child X, are uncensored.

Left-censored cases present two problems for the analysis. First, one may not know the start date of the spell
of participation because the case was ongoing at the beginning of the study. Treating the left-censored spell as
if it began at the beginning of the observation period will introduce bias because the researcher does not know
when that child began receiving subsidy for that spell. However, even if the start date is known, including the
left-censored cases introduces “length bias” because children who started at the same time but exited prior to
the observation window will not be included in the sample (Swartz, et al. 1993). Including only those children
whose subsidy continued into the observation window will bias the findings to longer spell lengths.

The most common approach is to discard all left-censored cases, that is, to exclude all the months in any spell
that is on-going in the first month of the observation window. If the child has another spell of subsidy receipt,
one that begins during the observation window, that spell should be included in the study.

Although removing left-censored cases is a common solution, one should understand that this method may
exclude those with the longest spells, so the longest spell-lengths could be underestimated.? For reasons
discussed further below, dropping the left-censored cases is the preferred strategy as long as the length of the
observation window is sufficiently long.

“Right-censored” spells are those that have not been completed by the end of the study period. In Figure 1
above, the spell for X, began during the observation period, but ended after the observation period ended.
Fortunately, these cases can be included in the study if one uses particular statistical methods (described
below) that account for the right censoring.

3 Certain statistical methods allow the inclusion of left-censored observations in the estimation, and methods can be used to test for statis-
tical association between spell-length and other variables (see Allison, 2011). Swartz, et al. (1993) tested whether excluding left-censored
cases led to underestimation of spell lengths (for those lacking health insurance coverage) and found no difference in results.

10



3.2 Defining the study population: Entry cohort versus point-in-time approach

Analysis of participation data over time is different from studies that use cross-sectional data (at a point in
time). The unit of observation for a duration study is a month (or other time unit) of participation rather than
a family or child. Some families and children have more observations (months) than others. Special attention
must be paid to issues related to who is included (and excluded) in the study even when using the full
population of subsidy participants from state administrative data records.

The key sample design issue in studies of dynamics is how to capture the experience of all participants
regardless of whether they participate for a few months or several years. This issue arises whether the

study includes all program participants or is based on a (random) sample. Many program managers and
policymakers typically think about the families who are participating in the program at a point in time, for
example, those who are on the rolls this month. Thus, they tend to pose questions about program dynamics
in terms of the current caseload: how long have these families been receiving subsidies, and how much longer
will they stay on? However, the families participating at a point in time, e.g., the current month’s caseload, are
not representative of all families who participate in the program.

This issue arises because some families* have more observations (months of participation) than others. An
analysis based on the current caseload (a point-in-time sample), will oversample those families with more
months of participation. To analyze the experience of all families who participate, an entry cohort approach is
more appropriate.® The entry cohort approach includes all families beginning a spell during a specified time
period, typically a year or number of years. As discussed earlier in the section on censoring, all months of a
left-censored spell for a family that is on-going at the start of the observation period are dropped from the
analysis. Families may still be receiving a subsidy when the study ends, however, the methods to estimate spell
length can take into account this right censoring problem.

It makes a huge difference whether one uses the entry cohort or point-in-time approach. Two examples below
illustrate this point. The first set of figures show the different distributions of spell lengths in two different
states (labeled A and B) under the two approaches. Figures 2a and 2b compare the estimated spell length
distribution for all spells that were in progress at a point in time in the middle of the study period and for all
spells that began during the five-year period (entry cohort). Of all spells that begin in State A during the study
period (the entry cohort approach), more than half are quite short, lasting three months or less. At a point in
time, however, the families currently receiving a child care subsidy are likely to be in the midst of a spell that
will last ten months or more on average. In State B, the results are similar, though spell lengths on average

are longer. Fewer than 40 percent of new spells are three months or less in State B, yet nearly 20 percent of
children on the caseload at a point in time are in the midst of a spell of three years or more.

4 This paragraph assumes that the analyst is using family-level spells but is applicable for child subsidy spells as well.
5 Statisticians sometimes refer to point-in-time as stock sampling, and entry cohorts as flow sampling. For an example using welfare
caseload data, see Klerman and Haider (2001).
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Figure 2a. Distribution of subsidy spell length for both entry cohort and point-
in-time spells for State A.
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Figure 2b. Distribution of subsidy spell length for both entry cohort
and point-in-time spells for State B.
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Key message
It may seem counterintuitive, but the following two statements are both true. In State A (using actual state
administrative data):

i. The median length of stay for a family was three months. In other words, half of all families who start
receiving a subsidy left the subsidy program in three months or less.

ii. Of the families receiving subsidy in a particular month, half received a subsidy for 10 months or more.

The first statement is based on the entry cohort approach while the second relies on a point-in-time sample. Using

the entry cohort versus the point-in-time approach will yield different conclusions. The entry cohort approach is
most commonly used and is more appropriate for most studies of duration of subsidy participation.
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Table 2 offers a second illustration of the difference in findings that results from using a point-in-time versus entry
cohort approach. In Table 2, the percentiles of the spell distributions were estimated first for all families with a
subsidy spell underway at a point in time in the middle of the observation period, and second for the first observed
spell for all families beginning a spell during the five-year observation period (entry cohort approach). In both
states, the estimated median spell length was much longer based on the point-in-time approach compared to the
entry cohort. For State A, the median spell length was 3.9 months using the entry cohort compared to 11.3 months
using the point-in-time families. For State B, the difference was even larger, 5.7 months versus 16.5 months. This
discrepancy occurs because the point-in-time approach oversamples families with long spells of participation.
Similar differences occur at other points of the spell distribution such as the 25" and 75" percentiles.®

Table 2: Difference in Estimated Spell Length Distribution, Point-in-time
versus Entry Cohort Approaches

T s [ saes
Spell length duration (months) Entry Cohort Entry Cohort

25 percentile 6.0 2.0 8.1 2.8
50" percentile (median) 11.3 3.9 16.5 5.7
75t percentile 215 7.6 33.4 11.4

Data source: Actual child care subsidy data from two different states’ administrative data systems.

Technical note: Spell duration percentiles were estimated using an accelerated failure time (AFT) model assuming a
log-normal distribution and adjusting for those “censored” spells that have not been completed by the end of the study
period. Point-in-time sample included all families receiving subsidy in one selected month. Entry cohort sample included
the first observed spell of each family who began a spell of subsidy receipt during a five-year period.

For many purposes, the entry cohort approach is used in order to analyze the experience of all families in

the program and to avoid over-representing the families with longer spells.” For certain policy questions,
however, analysis of the caseload at a point in time is more relevant. For example, the ongoing cases at a point
in time receive a greater share of program resources than do all families, because of their longer spells. Thus,
researchers may choose to over represent these longer-spell families in their analyses when their research
questions are concerned with resource allocation. It is critically important, however, that one recognize that
estimated duration of spells will be longer using this approach.

5 The difference across the two states is clear with either approach: subsidy spells are shorter on average in State A than in State B. One
possible reason for differences in median spell length across states is differences in which families are participating in the program. An
earlier study found that subsidy spells are shorter for families receiving subsidies while in job readiness or training programs compared to
families who are employed (Meyers, et al., 2002).

7 Researchers in other fields have compared results including both the left-censored (on-going spells) and entry cohort spells. To do so
requires more complex statistical methods — simply estimating spell lengths including both is not appropriate. If the data include the
start dates for the left-censored cases, one can adjust the likelihood function to account for the bias of including these longer spells. See
Schwartz et al. (1993) and Berger & Black (1998) for examples. Most social science researchers simply drop the on-going (left censored)
spells from their analysis.
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3.3 Multiple or repeat spells

Referring once again to Figure 1, we see an example of a child (X,) who has more than one spell of subsidy
receipt within the two-year observation window. There are three spells with breaks of at least one month
between them for child X , including a left-censored spell. Most studies of participation spells include only
one spell per child (or family, depending on the unit of analysis), typically the first one that begins during the
observation window (and therefore is not left censored). Analysis can be done on multiple spells, however.
Without going into the technical details here, the length of the second spell is likely to depend on the length
of the first spell. Those with multiple spells tend to have shorter spells. One alternative is to use a randomly
selected spell for those with multiple observed (non-left censored) spells within the observation period rather

than the first spell. The most common approach, however, is to use only the first spell that begins during the
observation period for each family (or child).

3.4 Completed Spells

Note that some researchers consider using only completed spells, that is, spells for which both the start and
end dates are known. This approach seems appealing because it appears to eliminate the problems of both
right and left censoring.® However, this method is likely to lead to biased results. As noted above, including the
left-censored spells oversamples the long spells and so typically these are excluded from the analysis of spell
length. But excluding the right-censored cases would create a bias in the sample toward shorter spells because
those who continue beyond the observation period are likely to have longer spells and their spells would be
excluded. Since statistical methods can account for right-censored spells, there is no need to exclude them
from the analysis.

In Table 3, we have taken the information from Figure 1 on the three children’s subsidy spells and presented
it in table format, showing the start and end date of each spell for each child. In this example there are five
observed spells of subsidy participation. Three are completed spells. Note that the length of any completed
spell can be no longer than the observation window. Completed spells are not a random subsample of all
spells, and those who have not left the subsidy program during the observation period are the least likely to
do so. Thus a study that uses only completed spells of subsidy participation in the analysis will produce biased
estimates of the duration of spells.

Table 3: Example of Subsidy Participation Spells Data Assuming a Study
Period of January 2008 to December 2009

Spell number | Month that subsidy | Month that subsidy | Length of Characteristic of
began ended spell spell
5

Child 1 First spell Oct. 2007 Feb. 2008 Left-censored
Child 1 Second spell Aug. 2008 Jan. 2009 6 Completed
Child 1 Third spell Jun. 2009 Oct. 2009 5 Completed

Child 2 First spell Sept.2008 Aug. 2009 12 Completed
Child 3 First spell Sept. 2009 Feb. 2010 18 Right-censored

8 Keep in mind that the first observed spell for a particular family may not be their actual first spell of participation. All we know is how
many spells are observed in the study period. Those who have multiple spells are likely to be different from those with one spell in ways
that may not be captured in the variables in the data.

9By definition, an analysis of completed spells would exclude all left-censored and all right-censored spells.
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3.5 Summary

Although alternative approaches are sometimes used, the recommended approach to dealing with the issues
of censoring and sampling in studies of spell length is to include the first observed non-left-censored spell per
child (or family). This entry cohort approach avoids the oversampling of the (potentially) longer left-censored
spells. By including right-censored spells, this approach avoids the bias of using only completed spells. Finally,
by using only one spell per child (or family), this approach avoids weighting more heavily the experience of
those with multiple spells (which may on average be shorter than spells for those with just one spell).

In summary, for each child (or family, if doing family-level analysis), the first observed spell that begins after the
start of the study observation period (i.e., that is not left censored) is included in the study.

4. Appropriate Analytical Methods

There are a wide variety of analytical methods for event history analysis, and we cannot cover even a fraction
of them in this brief. Instead we will focus on a few of the most commonly used methods, discuss their uses,
and provide references for interested readers. 1°

Most analyses of program participation include estimates of median spell length and survival functions.
Survival functions provide estimates of probability of surviving until a certain time.* In the case of subsidy
participants, the survival function tells us the proportion who have not yet left the program as of a given

time. Survival analysis methods account for the right censoring of spells that continue past the end of the
observation window. Median spell length estimates should be reported rather than means because estimates
of the mean are biased when some observations are censored. Also, given that there are likely to be a few very
long spell lengths, it is preferable to report the median rather than the mean if the distribution of spell lengths
is skewed.

There are a number of different statistical techniques that can be used to estimate the distribution of spell
lengths and the survival function. Which method is best depends on the type of data (e.g., continuous versus
discrete time) and the type of model and estimation technique chosen (e.g., parametric or nonparametric).
The references identified in Table 4 provide a good background on these options along with details on how to
implement these methods in the commonly used statistical packages, SAS and STATA.

There are two basic methods of estimating spell lengths. The first is a nonparametric approach, Kaplan-Meier
estimation. The second approach, commonly referred to as Accelerated Failure Time (AFT) models, is a
parametric approach, meaning that the researcher makes assumptions about the functional form of the
survival (or hazard) function. The most commonly reported statistics from these analyses are (i) the median
spell length and (ii) the survival function. The median spell length tells us the length of time by which half of all
families have exited the subsidy program. Other percentiles of the spell distribution, such as the 25" and 75"
percentiles can also be estimated. These provide information on the length of short and long spells within the
study population.

10 Many general texts describe the analysis methods appropriate for survival analysis or event history analysis. Singer and Willett (2003) is
thorough and accessible.

1 The terminology reflects the fact that survival analysis methods were first developed primarily by biostatisticians studying death rates
(Allison, 2011).
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Figure 3 illustrates estimated survival functions, showing the proportion who have not yet left the program as
of a given time for two subgroups. The survival functions start at 1.0 (no one has exited the program at time
zero) and decline steadily. If one group has a survival curve always below another’s, the first group exits more
quickly and therefore has shorter spells. Statistical tests can be conducted to determine if the survival curves of
two groups differ in a statistically significant sense.

Figure 3: Example of Estimated Survival Functions for Two Groups
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Often we are interested in explaining differences in spell length across families or states. Multivariate models can
be used to determine the factors that are associated with exit from the subsidy program. Rather than directly
modeling the spell length as the dependent variable, these models use a binary dependent variable that indicates
if each (monthly) observation is an exit month.!? The probability of exit from the subsidy program is modeled as

a function of child, family, and provider characteristics, as well as community or policy variables.?* These models
are typically estimated using either a proportional hazards model (also called Cox regression), or a parametric AFT
model.* As with the estimation of median spell length, the decision about which model and estimation technique
to use depends on the data and assumptions the researcher wants to make.

Other measures of subsidy continuity and duration include the number of spells and the cumulative number of
months of subsidy participation within a fixed time period. One can also estimate the proportion who return to
subsidy within three, six, nine or twelve months. If the focus of the study is on returns to the subsidy program,
one would need to include multiple spells in the data set. One could measure the length of time between subsidy
spells, and similar methods could be used to estimate median length of time from subsidy exit until return.

2 The problem with using spell length as the dependent variable is that the distribution of spell lengths is highly likely to violate the
assumption of normality needed for ordinary least squares regression (Cleves, et al. 2008).

13 These characteristics are typically measured based on the first month of the spell or they may vary over time.

14 Other methods can be used for these models, such as piecewise exponential models, logistic regression, and competing risk models. See
Allison (2011) or Singer and Willett (2003) for more details.
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5. Conclusion

Research over that past decade on the duration of participation in the child care subsidy program often
produced results that were not comparable across studies because of the use of different methods. Although
consensus on how to measure duration has emerged in related fields, no similar agreement exists in the field
of child care and early education. Given the importance of these questions to families and policymakers,

it is critically important that funders of the research have a basic understanding of the issues and methods
of survival analysis. Studies that are based on designs using point-in-time samples or completed spells will
produce results that are not comparable to other studies, and which are potentially misleading in their
representation of the experience of families in the subsidy program. Other issues, such as whether to define
spells based on one or two-month breaks, and whether to use child or family-defined spells, are important

areas for future research. We encourage researchers to investigate and report how their results vary with these
decisions so that over time recommendations may emerge on how to address them. Reliable and comparable
findings on subsidy participation dynamics can assist both federal and state policymakers in designing child
care subsidy programs.

Table 4. Analytic Methods Commonly Used in Studies of Dynamics of
Subsidy Participation

Examples of

Research
Objective

Description

Statistical
Software
Commands

References

How long Survival function Kaplan-Meier  + Non-parametric method Allison
do spells (proportion estimation SAS lifetest (2011)
of subsidy remaining on + Accounts for censoring
receipt last?  program at of spells that continue Cleves,
Do spell different points in past the observation s':-sA?i-?tszstl Gould &
lengths vary time); window. a h’ Gutierrez
by subgroup? grap (2008)
Dlsk;cr'lsutlon”of Accelerated + Assumes a particular SAS lifereg Allison
f'u S'hy SPe di Failure Time functional form for the (2011)
engths (median (AFT) models  survival (or hazard) function
and other
percentiles of spell + Accounts for censoring
lengths) of spells that continue past Clietizg) Ermuile
the observation window. STATA streg & Gutierrez
- (2008)
What factors Model the factors  Proportional Semi-parametric models Allison
are associated  associated with Hazard or Cox  of the characteristics SAS phreg (2011)
with exits the probability Regression associated with
from the of exit from the model exiting the subsidy Cleves,
subsidy subsidy program program, conditional Gould &
program (and  (results indicate on participating in the S ST Gutierrez
therefore the association program. (2008)
with Ier'1gth between each Accelerated Parametric models of the  SAS lifereg .
of SUbS_‘)'dy factor a.n'd the . Failure Time characteristics associated Azlgicin
spells): probability of exit) (AFT) models  with exiting the subsidy ( )
program, conditional
on participating in the Cleves,
program. Gould &
STATA streg Gutierrez
(2008)
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