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Abstract

The purpose of this paper is to serve as a primer for those who have never used, or even considered
using, secondary data as a resource for psychological research. Secondary data (SD) can provide a
unique methodological tool with which to examine psychological issues and can serve as a valuable
contribution to a program of research. However, this important resource may often be overlooked
because its use can sometimes appear daunting and time-consuming. We seek to assist new users of
SD by describing the process in a step-by-step manner. We address both benefits and challenges to
anticipate when using SD, and discuss identifying and acquiring potential datasets, creating a person-
alized dataset, variable creation, statistical considerations, and the potential problem of conflicting
findings when large datasets are used by multiple researchers. Our goal is to encourage researchers
who are novices to the approach to consider using SD as an adjunct to their program of research.

Secondary data (SD) can provide a unique methodological resource in which to examine
psychological issues. Exploring secondary data is often done in concert with other meth-
ods, such as experimental and clinical research, to provide a well-rounded examination of
a psychological construct or phenomena. However, this important resource may be over-
looked because its use can sometimes appear daunting and time-consuming. The purpose
of this paper is to draw awareness to the use of secondary data as a valuable adjunct in a
program of research, and to serve as a primer to researchers who have not previously used
this methodology. Our goal is to demystify the use of secondary data by describing the
process in a step-by-step manner. SD can be useful for researchers at any career stage,
including graduate students searching for data for a thesis topic, junior faculty looking to
augment data used in their research program, or senior researchers seeking pilot data for
grant applications.

Although the terms archival and secondary data are sometimes used interchangeably in
the literature, they are defined differently. Archival data come from examination of pri-
mary source documents such as letters, newspaper articles, or school or medical records
(see, e.g., Wicke & Silver, 2009). This often requires the complex and time-consuming
process of tracking down original records and transcribing these documents to create a
workable dataset. The term secondary data refers to data that have been collected and made
available by a primary source. Secondary data are often collected for a specific purpose
but can also be used to address questions in other fields of research. In addition, general
repositories of data exist to aid researchers with factual statistics about a population of
interest.
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Benefits of Secondary Data

In thinking of ways to advance a program of research, investigators often consider learning
new methodological and statistical techniques to increase their repertoire of research skills.
At the same time, researchers often have limited time and resources to design and conduct
large-scale data collection projects. This is one area in which SD can be quite useful. In
addition, using SD also introduces multi-disciplinary perspectives into psychological
research, which helps to avoid tunnel vision that is a risk within any specialization (Toml-
inson-Keasey, 1996). For example, both economists and developmental psychologists use
the National Longitudinal Surveys (NLS) to study the interchange between children’s
development, labor force economics, and a host of family circumstances.

Secondary data can arise from both cross-sectional and longitudinal research designs.
While SD coming from cross-sectional designs can be helpful for understanding the prev-
alence of different outcomes at a slice in time (e.g., physical health or the unemployment
rate), there are particular benefits of using longitudinal SD. Longitudinal panel data allow
comparisons that are otherwise impossible in cross-sectional and trend designs. For exam-
ple, longitudinal designs enable the examination of effects of employment transitions on
mental health or evaluation of the long-term consequences of early age drinking (see
Dooley, Prause, Ham-Rowbottom, & Emptage, 2005), or the long-term impact of a
national disaster on mental and physical health (Holman et al., 2008). Longitudinal SD
can also be used to explore population-specific characteristics (e.g., urban or rural envi-
ronments) from currently available datasets that include decades of economic and census
data (Feenberg & Miron, 1997).

Longitudinal data inform theory development by providing opportunities to posit cau-
sal explanations of events and explore the mechanisms by which processes untold. For
example, the U.S. National Study of Health and Life Experiences of Women examined
alcohol use, violence and victimization, and health and lifestyle factors across a 20-year
period. Using these data, Wilsnack and colleagues (Wilsnack, Kristjanson, Wilsnack, &
Crosby, 2006; Wilsnack, Wilsnack, Kristijanson, & Harris, 1998) discovered that adverse
childhood experiences and missing social ties were particularly significant predictors of
heavier and riskier drinking patterns over time. Secondary data analyses from this impres-
sive study can be used to explore relationships between sexual abuse and the development
of alcohol use problems, clarify interactive relationships between social/cultural and indi-
vidual variables, and examine multi-generational trends in alcohol dependence.

Working with SD can also provide the opportunity to examine a variety of psycho-
logical and health-related phenomena cross-culturally, as Wolfe et al. (2008) utilized
to explore stigma and universal access to antiretroviral therapy for HIV in Botswana.
Furthermore, multi-national and even global analyses may be made possible with SD.
For example, Wilsnack, Wilsnack, Kristjanson, Vogeltanz-Holm, and Gmel (2009) have
created the International Research Group on Gender and Alcohol, where researchers from
forty countries are simultaneously conducting a longitudinal investigation (2007-2012) of
gender, alcohol and culture. Data from these archives continue to be used to examine
national and worldwide trends in alcohol use, violence, and health, among other topics.

Using SD defrays the cost and time investment necessary to design questionnaires, col-
lect data, and maintain large, complex datasets. This benefit of SD is particularly salient
for longitudinal studies where the cost to individual research groups of re-interviewing
participants over time, in some cases decades, would be prohibitive. The public availabil-
ity (via electronic records) of most large data repositories enables researchers at any loca-
tion and level of expertise to access these resources.
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Myths Regarding Secondary Data

A common misconception that may prevent the use ot SD in psychological research is the
concern that using it is more time consuming and complicated than other methodologies.
While there exist projects of varying degrees of difficulty (e.g., analyzing lengthy longitu-
dinal records with complex sampling weights), working with SD can and should be adapted
to the skill level of the researcher. The time-consuming process of translating research
constructs into usable variables is one that is undertaken whether the researcher uses SD or
not; importantly, researchers using SD often have to be more creative with the available
data. For example, a variable representing anger levels among inmates in a high security
facility may not be available in a particular SD set, but it may be possible to create a proxy
from available data on the number of angry outbursts or incident reports of violent
behavior.

Another myth about using SD is that it is inferior to the alternative of collecting one’s
own data. Using SD is not a replacement for personal data collection; we maintain that it
is most useful in conjunction with other methodologies, such as experimentation, survey
research, or clinical research. Of course, it is wise to consider both the pros and cons of
using SD before making a commitment to such a project.

Weighing the Pros and Cons

Disadvantages to utilizing SD include the inability to select specific questions or measure-
ment instruments, as well as the lack of control over the precise timing of the data collec-
tion (Tomlinson-Keasey, 1996). Nonetheless, SD offer valuable advantages that should be
considered.

First, SD are often collected using well-established measures with known psychometric
properties. Second, many secondary datasets contain, or can be created to provide, diverse
samples that are likely to be representative of more broad populations. For example,
Wilsnack et al. (2008) combined two large samples (National Study of Health and Life Expe-
riences of Women and Chicago Study of Health and Life Experiences of Women) in order
to examine risk factors for and rates of hazardous drinking among heterosexual and sexual-
minority women. Existing datasets did not contain sufficient samples of sexual-minority
women or were based on convenience sampling with uncertain generalizability. Secondary
data analyses revealed important differences between groups; specifically, sexual-minority
women had significantly higher rates of hazardous drinking in adulthood and higher rates of
risk factors for hazardous drinking (child sexual abuse, depression, early alcohol use) com-
pared to heterosexual women. Finally, secondary datasets are often large enough to provide
good statistical power for most types of planned analyses (e.g., see Pizarro, Silver, & Prause,
2006, where approximately 36,000 Civil War recruits were available for analyses). (For an
excellent review of the pros and cons of utilizing SD, we recommend Tomlinson-Keasey,
1996; and see Jordan, 1994, for issues specific to longitudinal SD.)

Below, we provide a step-by-step guide to the use of SD in one’s program of research.

Step One: Identifying SD Appropriate for One’s Research Needs

Finding a secondary dataset

The first step in the process of using SD is finding the type of data needed to answer one’s
research questions and planning the construction of a personalized data file. It is important
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to identify the major study aims because the subject matter will dictate the types of data
required. For example, studies of psychological functioning require the appropriate mea-
sures (e.g., depression or anxiety scales), while studies of economic stress require appropri-
ate variables to operationalize economic stress (e.g., changes in income, unemployment,
underemployment). Locating the sources of information that contain data of interest may
be a multi-step process. Government funded data collections such as the U.S. Census pro-
vide aggregate data for different geographic units (e.g., census tract). Other publicly acces-
sible datasets can be good resources for both aggregate- and individual-level information.
Table 1 provides a list of potential sources of SD that may be relevant for psychologists,
along with information on the original purpose for the data collection, samples included,
and location of the database. Although this list is not exhaustive, it can provide researchers
with some useful examples. Many of these data repositories have descriptions of their sec-
ondary datasets (e.g., codebooks and other documentation) on their web pages or provide
contact information to help learn about their available resources.

Target population

It is important to consider the desired target population when selecting SD. For example,
studies of social support among the elderly require a different sample composition than
studies of age of alcohol drinking onset or studies that focus on children’s mental health
trajectories. Some samples are nationally representative while others incorporate over-sam-
pling of certain segments of the population to insure adequate representation of under-rep-
resented groups. It is important to be aware of any limitations of the data that might affect
the generalizability of one’s findings. Data that are sampled in a systematic manner from
the desired target population strengthen the external validity of one’s conclusions.

It is also important to identify the appropriate unit of analysis of the target population to
best address the research question. This may necessitate using SD from one or more levels
including individuals, groups, geographical units (town, census tract, state), or social inter-
actions (dyadic relationships, divorces, arrests). Secondary data may also include informa-
tion from more than one source and from different types of observations (e.g., the NLSY
Child/Youth survey, which is based on the children of female respondents from the
NLSY79 survey). It may be necessary to merge data from different levels when linking
contextual variables to individual-level outcomes (e.g., linking regional unemployment
rates to the relationship between substance abuse and the probability of re-incarceration).

Temporal location of the data

Use of SD can be particularly beneficial if one is interested in the study of events that
occurred during specific times in history. For example, researchers from disciplines out-
side psychology, government/local county agencies, and public service or non-profit
agencies often collect data around specific interventions or important events. Some exam-
ples of events that require that data collection be within specific timeframes include the
September llth, 2001 terrorist attacks, the enactment of welfare laws, or the occurrence
of the economic depression.

Acquiring the data and establishing contacts

Many organizations provide data they maintain, via web communication, directly to one’s
computer; other agencies may provide CDs or other media recordings of the data, or
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require registration or travel to the data site to obtain it. We strongly advise using only
secondary datasets that have readily available documentation including codebooks for
interpreting variable definitions and coding.

It is useful to identify other researchers who have published from the SD and are
familiar with the intricacies of using that dataset. If available, examine bibliography lists to
determine possible contact persons and establish contact with these individuals. They may
be able to share insights about any inherent biases of the data; common fixes to problems
encountered when manipulating the data; or share variables that they have cleaned and
coded. This can save many hours of time when developing data files for analysis.

An example: A study of Civil War soldiers

In our own research (Pizarro et al., 2006), we sought to examine how exposure to trau-
matic stress impacted an individual’s physical health. The limited research that had been
conducted on this topic was based on sparse self-reported data, the majority of which
were cross-sectional designs. Fortunately, we were able to identify a longitudinal dataset
created by economists and historians where this issue could be examined: a compilation
of the military and lifetime medical records of over 35,000 veterans of the American Civil
War. This dataset provided a large sample of individuals who had been exposed to objec-
tive trauma events at different ages and had lifetime health records collected in a system-
atic manner. Although it was not designed for the specific questions we sought to
answer, we believed that this SD could nonetheless be manipulated to our advantage.

We were able to obtain our identified SD directly from the organization responsible
for maintaining the data (Center for Population Economics) as an electronic download.
The SD that we chose was transcribed from archived records and coded by historians and
economists in a manner traditional to their specific fields of research. Approaching the
data from the perspective of psychologists, we relied on their careful documentation (far
beyond variable names) to determine if the SD could be used to examine our constructs
of interest. In addition, it was helpful to establish contact with other researchers who
published using the SD to solicit their advice on our design, selection of variables, and
analytic strategies. Once our research question was identified, operational definitions of
our constructs were outlined. In this case, we used standardized definitions of objective
trauma exposure as defined according to the Diagnostic and Statistical Manual for Mental
Disorders (DSM-IV; American Psychiatric Association, 1994) (e.g., Prisoner of War
experience, witnessing comrades die), and objective physical health conditions as defined
by the International Classification of Diseases, gth Revision, (ICD-9, World Health Orga-
nization, 1999). Clear operational definitions allowed us to compare our findings across
studies, between research groups, and across time.

Specifically, we examined the health of individual soldiers, and compared groups of
soldiers (contrasting the effect of age of exposure on lifetime health and mortality). When
comparing individuals in one group (a company or regiment) to individuals in another
group, we had to adjust statistically for clustering; an adjustment that accounts for the fact
that soldiers within one group are more likely similar to one another (they share similar
environmental exposures) than soldiers outside of their group.

For our research team, the benefits from using SD have extended far beyond the initial
project. The project served as a foundation for a junior scholar’s program of research,
one that resulted in subsequent grant funding and publications, and an on-going collabo-
rative partnership was formed including a junior scholar and expert senior members.
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Step Two: Creating a Personalized Dataset

Organizing the project

In order to keep track of the extensive amount of information needed when utilizing
SD, we recommend creating an organizational scheme from the inception of the project.
We create both an electronic file system and binders with paper copies organized into
the following sections: Agency or SD repository contact information; documentation
including copies of codebooks, questionnaires, User Guides; articles of interest published
by others who used the data; communications and notes from meetings with other
researchers; personal notes, articles, and literature searches regarding the research ques-
tions; study-specific variable codebook (explained in more detail below); the number and
type of analyses conducted; summaries of statistical analyses including definitions of any
specific sub-samples used and any new conceptualizations of the sample across time; a
record of where the data and command files for statistical software were electronically
saved and backed up; and the file name of the most current version of the data and com-
mand files.

Variable extraction

Given the breadth of variables generally available in SD, it is advisable to extract a wider
range of variables than might originally be thought useful to allow for unique compari-
sons and possible scale development or the creation of proxies (variables that similarly
explain the constructs of interest). A good way to learn about the breadth of variables
available in the SD is to become familiar with papers from others who have used the
data, and to carefully read the data documentation including User Guides and the original
questionnaires used to collect the data. For example, in our analysis of Civil War soldiers’
military and medical records, in addition to gathering the number of children and wives
each veteran had, we also extracted data from their birth and death certificates. We then
were able to explore the association between multiple family deaths and a veteran’s inci-
dence of physical disease.

Many SD repositories provide data extraction software that makes navigation and crea-
tion of personalized datasets very straightforward. Users can often specify that the data be
saved in commonly used statistical software programs. Many data extraction programs
provide command files for a specific statistical software package to access the newly cre-
ated data file and label, format, and assign missing values to the variables. It may also be
necessary to extract data from the main SD repository in multiple sessions as the project
progresses and the research evolves. As such, it is very important to include in each data
extraction the variable or variables that uniquely identify observations in the SD (e.g., in
our case, the veteran’s military ID number) so the multiple datasets created at different
times can eventually be merged.

Creating a personal variable codebook

With an organized structure in which to record the progress of the project and a data file
containing the variables of interest, documentation of variables in one’s personalized sec-
ondary dataset can commence. We make sure there are labels on all variables, as well as
create very descriptive variable labels for the values of any categorical-type data that are
extracted. Each data file should be completely documented by including the name of the
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dataset, the date it was created, a listing of all variables with labels, and missing value
codes for each variable clearly defined.

A set of basic descriptive statistics should be run on each dataset to provide summary
statistics such as the mean, standard deviation, minimum and maximum values, and the
sample size for each variable. An important step is to carefully review these statistics to
insure that variables are labeled correctly, that missing value codes are properly defined,
and the sample size is correct. If summary statistics are available from the data repository,
verify that the sample size and summary statistics match.

The importance of keeping a detailed variable codebook for a SD project cannot be
underestimated. In our experience, working with SD can require the organization of
thousands of participants; combining, creating and recoding hundreds of variables; and
numerous iterations of data in order to perform the desired statistical procedures. Team
members may seek to examine the data independently over the course of the project,
sometimes with months between viewings. Reviewers and readers sometimes ask how
variables and proxies were created. Saving communications explaining the coding and
cleaning procedures of the variables enables them to be shared with other researchers, if
requested. Data will likely be used for future projects or may be provided to other inter-
ested parties; either way, a clear explanation of the development of each variable is neces-
sary. Another important reason for keeping detailed records is the accountability to
science. As Freedland and Carney (1992) review, data management and accountability in
behavioral and biomedical research is an absolute necessity. Keeping meticulous records
helps research teams avoid unintentional data falsification and ensures that others can
replicate the work.

Structuring SD data

Due to the nature of SD, it is common to work with multiple data files over the
course of a project. Multiple files can be merged using statistical software programs,
and if the datasets are saved in different software packages, these files can be translated
to a preferred software package by using statistical transfer programs or by taking
advantage of the ability of most statistical software programs to read and write files in
other formats.

Once the data are in the same software program, it may be necessary to maintain
differently structured datasets from which to merge information for specific analyses
(rectangular, hierarchical, etc.). For example, in our Civil War soldiers SD project, two
types of datasets were required. Every soldier had one military file and multiple medical
pension files that contained the health records. Military files included time invariant
variables such as the soldier’s age and occupation at enlistment into service, number of
battles in which a soldier participated, and percentage of deaths within each soldier’s
company. The military data file was set up in a rectangular format (wide) with each
row representing a single case (veteran). Because each veteran had multiple medical
visits across his life-span, the file containing the medical pension files was set up in a
hierarchical format (long) where each veteran had multiple rows reflecting how many
visits he made to the doctor over his post-war lifetime, and each row represented all
the information collected at each visit. Information from the medical and military files
was merged so that each veteran represented a single record in the merged file. Most
of the commonly used statistical software programs have the ability to re-structure or
re-shape the data.
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Managing large datasets

With large and complex SD, multiple datasets are likely as a result of the merging of vari-
ables to create files appropriate for different research questions or statistical techniques.
An efficient way to manage these datasets is to create electronic folders that represent a
category of datasets (e.g., medical records, long form; military records, wide form) and
place each relevant dataset in that folder. When changes are made to a dataset, it is useful
to save the data with the date written into the file name. That way, it is possible to go
back to previous iterations of the data to check for mistakes in the coding and recoding
process. When files are merged, we make sure to check each variable by obtaining
descriptive statistics, then run a list of the new or modified variables in a subsample of
the data and compare this against the unmodified file in order to check the new dataset
for accuracy. Occasionally a program file will become corrupted and unusable. For this
reason, backing up command files/logs into a word-processing program is highly recom-
mended. Keeping track of analyses and coding schemes that did not work — as well as the
ones that did — will save time when working with the data in the future.

Step Three: Creating Needed Variables

Some secondary datasets were collected for purposes other than quantitative analyses, and
contain qualitative information in non-numeric, text format. These types of qualitative
data can be recoded using statistical software to assign numeric values to these variables.
In our Civil War soldiers SD project, doing this correctly required a standardized coding
scheme and permanently labeled new variables (i.e., all ‘gunshot wounds to the arm’ = 1;
all ‘head injury due to combat’ = 2). Systematically coding and labeling our new numeric
variables ensured that we could remember how or why a variable was created when
looking back on analyses later.

There may be historical or economic events that influence the SD and should be
accounted for in statistical analyses (e.g., when the data were recorded and what variables
were collected). For example, in our longitudinal (1861-1910) Civil War project, the
government military pension laws changed around the turn of the nineteenth century.
The new law increased the types of pensionable medical conditions that a veteran could
report in his medical record. We statistically accounted for this significant event by exam-
ining veterans who lived past the change in law so that all participants had the opportu-
nity to report their full medical conditions.

Composite variables

Many SD sets include the individual items from larger complex measures. For example,
the NLSY79 SD contains data on the individual items from a scale of depressive symp-
toms (CES-D) and the user must combine the 20 items to create a composite score.
When doing this, it is important to note any items that are reverse coded and make sure
to re-order the values of these items before creating the composite score. If the data
repository does not provide the standard instructions on how to re-order the variables,
that information can be found in the test designer’s original documentation; this informa-
tion is often available on-line or can be requested from the scale’s publisher.

Another general type of composite variable, an ‘index’, can be created to represent a
construct of interest via counting the occurrence of some characteristic or by the creation
of a variable based on an individual meeting some threshold within the available data.
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For example, employing SD, Dooley et al. (2005) used a count of the number and type
of symptoms a person endorsed regarding alcohol use to create categories of alcohol
dependence and abuse according to DSM-IV criteria. In another example, Kubzansky,
Koenen, Jones, and Eaton (2009) examined the threshold effect of posttraumatic stress
disorder (PTSD) symptoms on the development of cardiovascular disease. Three catego-
ries of symptoms were created (low, moderate, or high) and, based on the number of
symptoms reported, placed the participants into one of the three groups.

Proxy variables

In working with our Civil War SD, we created a proxy variable to represent the primary
construct of interest: traumatic stress. Because the literature in the area of traumatic stress
has demonstrated that facing the threat of personal death and witnessing death during
combat is objectively stressful, the number of recruits that were killed in a soldier’s com-
pany during the war was used as a proxy for being threatened with and witnessing death.
This variable (percentage of death in a soldier’s company) was predictive of negative
long-term health problems such as cardiovascular disease. Using the same SD, economists
and historians have created proxies for the construct of social support by merging census
and military records from the nineteenth century (i.e., the distance an individual lived
from a group of similar ethnicity; how many extended family members lived within a
close distance to the individual) (Costa & Kahn, 2008). This example demonstrates how
psychological research can be enriched by exploring trans-disciplinary conceptualizations
of constructs such as social support.

Step Four: Statistical Considerations

There are methodological considerations that arise more frequently when using SD but
these issues are certainly not unique to its use. Among these considerations are the treat-
ment of missing data, utilization of sampling weights, and being thoughtful about the
statistical consequences of working with very large samples. Andersen, Wade, Possemato,
and Ouimette (2010) used SD to examine the association between PTSD and physical
disease in over 4,000 Iraq and Afghanistan war veterans. The large sample size was bene-
ficial because it allowed for precise estimation of population values and provided good
statistical power for planned comparisons (e.g., probability of detecting an association that
exists in the population). However, an important consideration with large sample sizes is
the risk of having too much power and of detecting very small, perhaps trivial, effects as
statistically significant. Because the project was examining mental and physical disease
conditions, this team considered the significant findings in terms of clinical relevance.
They found that within the first 5 years of returning from war, veterans with PTSD were
at over 30% increased risk of hypertensive and digestive disease conditions. Compared to
a statistically significant but weak association (1-2% increased risk), an effect of this size is
clinically meaningful for health care providers when considering physical disease preven-
tion and treatment programs for veterans with PTSD.

To determine the practical magnitude of significant findings, it can also be helpful to
compare the observed effect to standardized effect sizes (Cohen, 1988) or to a known
effect size as presented in similar published studies. Importantly, even with large sample
sizes, there may not be adequate power for subset analyses or to examine interactions
between variables of interest. Although their large secondary dataset included both
female and male veterans, Andersen et al. (2010) did not have adequate power to
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examine interactions between gender, PTSD and disease conditions among the smaller
subsample of women.

Missing data

Secondary datasets, particularly in longitudinal studies, often have missing data. The SD
repository should have information about the amount and location of missing data in the
dataset. Although this is an unavoidable problem, many commonly used statistical soft-
ware programs offer various options for handling missing data. One conventional
approach deletes all observations with a missing value on any one of the variables being
used in the analysis (i.e., listwise deletion, complete case analysis). This approach assumes
that the missing data are ‘missing completely at random’ (MCAR), which means that the
subset of subjects with complete data represent a random sample of the original set of
observations (Alison, 2001). Unfortunately, this assumption is not often met and if miss-
ing data are scattered about many observations, this approach can reduce the sample size
substantially, leading to inefficient use of the data and reduced statistical power. There are
different types of missing data mechanisms (Rubin, 1976) and some statistical techniques
make assumptions about the type of mechanism (e.g., Linear Mixed Models assume the
data are ‘missing at random’ [MAR], a much weaker [less restrictive] assumption than
MCAR) (Verbeke & Molenberghs, 2000; West, Welch, & Galecki, 2007).

In contrast to MCAR, under an assumed MAR missing data mechanism, the subset of
cases with complete data is not assumed to be a random sample of the original set of
observations. This distinction has implications for the validity of estimation procedures
because maximum likelihood (ML) will produce valid parameter estimates if the missing
data mechanism is MCAR or MAR, although for MAR it is necessary to assume that
the specification of the joint distribution of the responses is correct. Under generalized
least squares estimation (GLS), parameter estimates are valid for MCAR but can be biased
for assumed MAR mechanisms. As a general rule, it is important to assess the amount
and mechanism of missing data because this information will help inform the choice of a
statistical method and the decision to use a missing value imputation procedure (Little &
Rubin, 2002). We strongly recommend consulting with an individual well-versed in
these statistical issues prior to beginning one’s data analysis.

Imputing data

Procedures for ‘imputing’ values for missing data values have been developed that use
information from observed data to create data points that are used to fill-in missing
values. One of these imputation methods, mean substitution, substitutes the mean of the
variable into the missing values for the variable. This method is generally not recom-
mended because it ignores observed information about the subject for whom the mean is
substituted and it can lead to biases in the standard errors. More rigorous multiple impu-
tation procedures have been developed that use the original data to create several differ-
ent datasets, each with the missing values imputed. The general idea behind these
procedures is that observed data from a specified set of predictor variables are used to
‘predict’ or ‘impute’ values for the missing values. Although these procedures assume the
missing data mechanism is MAR, they are often more desirable because they use
observed subject-specific data to create imputed values. Multiple imputation programs are
available in some of the commonly used statistical software, though many of these pro-
grams are based on different statistical assumptions (e.g., some assume a multivariate joint
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distribution while others do not; Royston, 2005). Often a form of ‘sensitivity analysis’
(analyses conducted under different assumptions) can be helpful in determining how vul-
nerable the results of the statistical analysis are to the imputed values or to the assumed
missing data mechanism (Carpenter & Kenward, n.d.; Rosenbaum, 2002). Data work-
shops are often sponsored by academic institutions that profile various techniques for
managing missing data when using SD.

Survey weights

Because SD often originate from surveys with complex sampling designs, ‘weights’ are
frequently made available to users of the dataset. The variables storing the values of the
weights for the cases in the dataset should be identified and downloaded along with the
other variables needed for the research project. When used properly, these weights re-dis-
tribute the sample to be representative of a larger, well-defined population, which
strengthens the external validity of the study findings. Misuse or failure to use the weights
can result in serious biases to parameter estimates and can impair the generalizability of
the results. Statistical analysis of survey data should account for the probability of inclu-
sion and any clustering and/or stratification present in the data (Vittinghoff, Glidden,
Shiboski, & McCulloch, 2005). Statistical software programs allow use of a variety of dif-
ferent weights while performing both descriptive and regression analyses. When using
these types of SD, it is very important to become familiar with the types of weights avail-
able and how they are used. Workshops made available to users of the dataset can be very
helpful as these often explain how to use the weights; networking about weighting issues
with other researchers using the SD set can also be very productive. Statisticians or statis-
tical consulting centers are another excellent resource for assistance with weighting issues.

A Caveat: Conflicting Messages from a Single SD

A concern when working with SD is the fact that there are sometimes different or con-
flicting results reported from research groups utilizing the same dataset. For example,
Dohrenwend et al. (2006) conducted a remarkable reanalysis of data from the 1988
National Vietnam Veterans Readjustment Study (NVVRS), a landmark project, and the
only fully representative sample of US veterans of the Vietnam War. The original study
reported a 30.9% lifetime and 15.2% current rate of PTSD among veterans. Dohrenwend
et al. (2006) developed an index of record-based war trauma exposure (e.g., military
occupation, monthly and unit causality rate) and utilized clinician-diagnosed PTSD rather
than examining self-reported trauma exposure and PTSD symptoms, as was done in the
original study. Results showed 18.7% onset and 9.1% current rates of PTSD. This dis-
crepancy sparked great controversy over the possible falsification or misrepresentation of
early data findings. In this situation it is important to note that the methodologies and
measures of both predictive and outcome variables varied between research groups.
Despite differences, the direction of the findings were the same across studies. The reanal-
ysis provided further evidence that Vietnam Veterans experience elevated rates of PTSD
compared to civilians, and trauma characteristics play a substantial role in PTSD onset.
These important similarities were clouded from the public by controversial debate about
the difterences in percentage rates of PTSD from one analysis of the dataset to the next.
When there are multiple publications from the same data source there are bound to be
a variety of findings and interpretations, some of which can be directly opposite; this cre-
ates a challenging conundrum. While there is no magic solution to this problem, there
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are questions that can be asked in order to understand why there are contrasting findings.
When discrepancies in the literature are encountered, it is important to compare how
each group formed and operationalized their constructs of interest. What variables, indi-
ces, proxies, or scales did each group use to test their hypotheses? If the constructs and
variables/scales are the same, check the reliability estimates of both groups’ vari-
ables/scales. Did one of the groups use only a subset of the sample that differs from other
research groups? How did each group treat missing data: did some perform imputations
while others did not? What and how many analyses did each group run? Are there other
published articles using the same data that find results in accordance with one of the stud-
ies? Often, when each study is scrutinized at this level, there are some aspects that differ
dramatically and they are likely to contribute to the different findings.

At times there are even disagreements between researchers on the same project regard-
ing what data are clinically or otherwise important and how the results should be inter-
preted. For example, the National Institute of Child Health and Human Development
(NICHD) funded a large team of experts to conduct the largest and longest running study
of early childcare and youth development in the U.S. This longitudinal study, spanning
decades, examines the impact of family and day care environments on child development.
There was great controversy within the research group regarding the interpretation of data
on the positive and negative impact of daycare on child development. One researcher
presented data to the popular press that supported a particular theoretical interpretation,
while other team experts critiqued this presentation as preliminary and based on possibly
inadequate statistical analyses or flawed interpretation of the analyses conducted. A com-
prehensive bibliography of study details and findings is available from the NICHD website
if one is interested in following the debate. While this type of disagreement is unsettling,
it 1s a real possibility when working with SD. As an academic or layperson contemplating
scientific research findings, it is important to be aware that results are subject to the fram-
ing or interpretation of the researcher and sometimes even the popular press. Results may
differ because of different conceptualizations of variables, use of different subsets of obser-
vations from the larger sample, the type of statistical techniques and subanalyses that are
conducted, or possible differences in the treatment of missing data or imputed values.
Awareness of this potential problem highlights the importance of keeping detailed and
accurate records of how one conceptualized, recorded, analyzed and made inferences from
the data. A benefit of public scrutiny over research findings is a reminder of the impor-
tance of scientific integrity and transparent methodology.

Conclusions

Utilizing SD requires meticulous documentation and the ability to manage large, often
complex sets of data effectively. Despite these considerations, the benefits are numerous.
SD introduces multi-disciplinary perspectives into psychological research, provides access
to well-collected, longitudinal, and diverse samples, and makes available data that required
significant resources and time to compile. Overall, the use of SD in conjunction with
studies utilizing other methodologies provides an excellent opportunity to round out a
program of research.
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