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Mixed Methods Approach Explaining
Process of an Older Driver Safety
Systematic Literature Review

Sherrilene Classen, PbD, MPH, OTR/L; Ellen D. S. Lopez, PhD, MPH

In this article, we drew from a recently completed etiological systematic literature review (SLR)
using a mixed methods approach (1) to explain the process for analyzing and synthesizing the
results of 201 sources and (2) to comment on the use of Creswell et al’s criteria for mixed
methods approaches. We provided a detailed process description of the steps involved in this
SLR, and demonstrated that a mixed methods approach, traditionally not associated with a SLR,
can be used, comprehensively and explicitly, to plan, collect, analyze, synthesize, and interpret
data. We offered guidelines for rehabilitation professionals who are considering performing
similar studies. Key words: investigative techniques, mixed methods, older driver safety,

systematic literature review

O LDER driver safety represents a complex
phenomenon that extends beyond the
individual level to multiple administrative, en-
vironmental, behavioral, health, and societal
systems. These complex and interrelated sys-
tems are perhaps best understood within the
context of a socioecological model, such as
the Precede-Proceed Model of Health Promo-
tion (PPMHP). The PPMHP is a multidimen-
sional model that provides a framework for
systematically evaluating the quality of life,
health, behavioral, environmental, predispos-
ing, reinforcing, enabling, and health promot-
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ing aspects of an issue, such as older driver
safety.! As clinicians, researchers, and policy
makers are constantly inundated with litera-
ture pertaining to older driver safety, they may
find it onerous to appropriately use the vast
array of information to inform effective de-
cision making.? To synthesize the literature
for determining the main risk factors associ-
ated with safe and unsafe driving,? we studied
older drivers using a systematic literature re-
view (SLR). The SLR is an exhaustive method
that uses rigorous and reproducible guide-
lines to find, collect, analyze, synthesize, and
present information on a topic of interest.*
The Cochrane Center’ provides methodolog-
ical guidelines for SLRs aimed at evaluating
the effectiveness or efficacy of interventions.
Still, a paucity of literature exists to discuss the
guidelines necessary for an etiological SLR (ie,
one that identifies the risk and protective fac-
tors of an outcome).

The findings of one etiological SLR> re-
vealed that in terms of the US older driver
safety literature (spanning January 1985
to April 2005), quantitative studies have
typically identified risk/protective factors and
provided estimates or causal effects for these
factors. Qualitative studies, in contrast, have
mainly captured the perspectives of persons
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or stakeholders. Without comprehensive
synthesis of both quantitative and qualitative
studies, there can be no overarching or
detailed picture of the inherent complexity
of older driver safety, nor will there be a truly
clear understanding about the relationships
within and among the studies.

Mixed methods or multimethod research
holds potential for methodologically sound in-
vestigations in rehabilitation and public health
research. Mixed methods investigation in-
volves integrating quantitative and qualita-
tive data collection and analysis within a sin-
gle study or program of inquiry.® More than
merely collecting qualitative or quantitative
data, this research method requires data to be
integrated, compared, contrasted, appraised,
and synthesized. The underlying logic of mix-
ing quantitative and qualitative data is that, on
their own, neither method is viewed to be suf-
ficient in capturing the nuances, details, and
trends of the topic under study. When used in
combination, quantitative and qualitative data
complement one another and yield a more
complete analysis.”

Although a novel concept, mixed meth-
ods research was actually introduced 16 years
ago.® More recently, a National Institutes of
Health® task force issued guidelines for con-
ducting rigorous qualitative and multimethod
investigations. These guidelines underscore
the value of combining methodologies, and
called for researchers to specifically describe
their research protocol and show how find-
ings are integrated. According to several in-
vestigators, the utility of using both quanti-
tative and qualitative methods is to collect
qualitative data before quantitative data where
variables are unknown, or to use qualitative
methods to expand quantitative research, and
as such advance the study objectives.®7:1
Crabtree offers another opinion and suggests
using mixed methods to serve as a bridge be-
tween qualitative and quantitative research,
to preserve the inherit complexity of the re-
search domain, and to add to the client’s voice
and context.!!

Creswell et al’ summarized the findings of
several studies and identified 6 major areas
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for developing a taxonomy of interrelated de-
sign criteria for the mixed methods approach.
These 6 criteria involved describing and iden-
tifying the first 3 processes and examining
the next 3: (1) content or context; (2) ratio-
nale for mixing quantitative and qualitative
data; (3) types of data collected and analyzed;
(4) priority given to qualitative and quantita-
tive research in a given study, (5) implementa-
tion sequence (concurrent or sequential), the
phase of research during which quantitative
and qualitative data collection and analysis
are integrated; and (6) type of design model.
Creswell et al issued a challenge to healthcare
professionals, and other researchers, to exam-
ine this taxonomy for appropriateness and to
further refine the criteria for mixed methods
approaches.

PURPOSE

In this article, we intend to draw from a re-
cently completed etiological SLR study (1) to
explain the process for analyzing and synthe-
sizing the results of 201 sources and (2) to de-
scribe and comment on the appropriateness
of using Creswell and colleagues’ 6 criteria for
the SLR that used mixed methods.”

PROCESS DESCRIPTION

In this description, we will use Creswell et
al’s first 3 criteria (context/content, rationale
for mixing quantitative and qualitative data,
and types of data collected and analyzed),
and describe those in the context of our SLR.
Next, we will discuss the appropriateness of
Creswell et al’s next 3 criteria (characteristics
of the design—priority, implementation and
integration, and type of design model used)
to our study.

Describing our study according to
Creswell et al’s first 3 criteria

The context

In a recently completed SLR on older
driver safety, we analyzed, synthesized, and
presented the results of 201 sources
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(published and unpublished literature).?
Figure 1 illustrates the 14 major steps of the
SLR process.

Using a specific search strategy (key words
and MeSH headings), and multiple databases
(eg, PubMed, Web of Science, EBSCObhost,
Academic Premier, TRIS, MEDLINE), a total
of 2059 published and unpublished sources
were identified. Figure 2 presents the com-
plete search strategy by key words, MeSH, and
databases.

Using specific inclusion and exclusion
criteria (eg, studies had to be in United States,
written in English, pertaining to drivers
60 years and older, and focused on safe/unsafe
driving outcomes), 2 teams of reviewer pairs
evaluated the abstracts of the 2059 identified
sources and deemed 864 appropriate for full-
text review (team 1: k = 0.8-1.0; team 2: k =
0.4-0.6). Of these, we were able to retrieve
780 full-text sources, on which the 2 teams
of reviewers performed a second review
(team 1: k= 0.2-0.8; team 2: k= 0.4-1.0).'*
After this second review, 201 sources met the
criteria to be included in the final SLR data
collection.

To facilitate the SLR data collection, we
developed the paper and the Web-based ver-
sions of the data extraction tool, the Sys-
tematic Process for Investigating and De-
scribing Evidence-based Research (SPIDER),
which contained both quantitative and qual-
itative sections. The SPIDER tool consists of
a list of literature-informed, predetermined
variables to assess the quality of sources. Af-
ter development, the tool was field-tested,
refined, and evaluated for its psychomet-
ric properties. Validity studies are still in
progress. While detailed reliability rates are
documented elsewhere,!? results from initial
testing of the tool’s interrater reliability were
deemed undesirable (¢« = 0.2). As such, re-
visions were made to refine the items, im-
prove conceptual definitions of the variables,
and enhance the Web-based version of the
tool. Although we did not calculate a follow-
up «, we used cross-tabulation calculations
to quantify each of the 4 reviewers’ test-
retest ability of the quality indicators. The

latter was calculated by determining the fre-
quency of reliability using 3 categories of
consistency (poor <50%; moderate 50%-74%;
good-excellent 75%-100%). All 4 reviewers’
intrarater reliability ranged from moderate to
good (55%-76%).12

Data extraction of results involved break-
ing the results sections of each of the 201
sources into specific and complete textual
units. As such, each source could have one
or several results associated with it. Because
the SPIDER was designed with the capacity to
export the information entered into it into a
database format, the textual units from each
of the sources were exported to an MS Ex-
cel file. Table 1 shows the textual units of the
results sections of one of the sources—along
with the source’s assigned SPIDER identifica-
tion number [25], serial numbers [5-7], and
article identification number [Aizenberg857].

Rationale for mixing

According to the SLR protocol guidelines,*
the results of all sources are to be analyzed,
synthesized, interpreted, and disseminated.
Analysis can be completed via either a meta-
analysis (statistical pooling of effect sizes
around a specific topic) for homogeneous
studies or a narrative syntbesis (researcher
summary) for heterogeneous studies. Because
of the heterogeneous nature of the sources for
this SLR (ie, variability between and among
sources differing in samples, designs, and
analyses), a meta-analysis was not considered
appropriate, and performing a general narra-
tive synthesis might have diminished the rigor
of the analysis.

Mixed methods are not generally identified
as the standard method of data collection and
analysis in an SLR. In the study of Classen
et al,> we used a mixed methods approach
in all stages of the research process including
the planning, SPIDER tool development, data
extraction, and data analysis. Our decision to
use mixed methods was driven by our aim to
achieve a thorough and explicit understand-
ing of the multiple complexities underlying
older driver safety, and to provide a true re-
flection of the synthesized literature.
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Research question
operationalized  }/— ETIOLOGICAL SYSTEMATIC LITERATURE REVIEW
[ Identify inclusionfexclusion criteria ]
ﬂ Consult often with

reference

[ Build search strategy ]ﬁ? librarian
Consult with Uv
EndNote specialist
[ 1st Literature Search (N = 2509) ] Ampgor sex rches into
First Screen: First Screen:
Reviewer team 1 screens all titles/abstracts Reviewer team 2 screens all titles/abstracts
and makes selections for full-text search and makes selections for full-text search

S 4

Calculate IRR () among 2 teams of reviewers. Reviewers meet and
resolve disagreements on citations they do not agree on. The final number
(N) selected after this process is ready for 2nd screen (full-text review)

I

Get full texts of all articles identified for full-text search

!

Excluded after ful-text review K= Second Screens (Full text)

Use many overlapping
approaches to get full-text
of all articles

P Endnote

Articles considered eligible after full-text review is the final set of studies
for inclusion. Enter all eligible studies into data extraction tool: SPIDER (Systematic
Process for Investigating and Describing Evidence-based Research)

:4 Excluded from final analysis

Included in the final analysis
Each article gets a unique ID number

4

Four reviewers extract data (including quality assessment) from the final
selected articles and complete data extraction and quality assessment
forms from the final selected articles

Contact authors
for missing data

—

compute interreliability (k) for data extraction

!

Enter data into SPIDER
Tabulate study characteristics and quality information of quantitative
and qualitative data

!

Perform qualitative meta-synthesis and
content analysis of “results” of sources

1

Report writing and dissemination

[ Reviewers meet and resolve disagreements on data; }

SPIDER validity
and reliability studies
ongoing

Figure 1. Flow diagram indicating the steps in the systematic literature review.
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Key words MeSH Databases

Aged “Aged”[MeSH] AND Sources Sub Databases
English[Lang]

Old Books -
“Risk Factors”[MeSH]

Older Congressional Quarterly -
“Accidents,

Senior(s) Traffic'[MeSH] First Search Databases 1.Electronic Collection on Line

(ECO)
Elder(s) “Automobile 2.Article First
- Driving”"[MeSH] 3.PapersFirst
Driving

Automabile driving

Transportation

Risk factor(s)

Accident(s)

Crash(es)

Safety

Traffic safety

Federal Research in Progress FEDRIP

National Safety Foundation Net

American Occupational Therapy
Association Resource Page

PubMed

MeSH

EBSCO

1.Academic Search Premier
2.PsycINFO

3.Psychology and Behavioral
Sciences Collection
4.Professional Development
Collection

5.Sociological Collection

Administration on Aging (AocA) None
American Automobile Association None
National Technical Information Service None

Safety Lit

All categories checked minus
poisoning, protective
headgear,

school issues, and suicide/self-harm

American Society on Aging None
Digital Dissertation Abstracts None
Cambridge Scientific Abstracts 1.Eric

2.Safety Science and Risk
3.Social Services Abstracts
4.Sociological Abstracts

Grey Literature

New York Academy of Medicine

Library
Statistical Analysis and Retrieval None
System
EBSCOhost Pre~-CINAHL
CINAHL using key words
EBSCOhost CINAHL using subject heading
WebSPIRS Ageline

Transportation Research
Information Service

Transportation Research Board

National Transportation Library

Web of Science

Beverly Foundation Resource Page

Letters to researchers and scientists

GSA list; ASA list; ICADI List
Consensus Conference

Figure 2. Search strategy for systematic literature review on older driver safety by key words, MeSH head-
ings, and databases.
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Table 1. Extraction from the Excel spreadsheet illustrating the textual units of the results by
SPIDER ID, serial number, article ID, and themes™*

SPIDER ID Serial no. Textual units of results

Article ID  Themes from meta-synthesis

25 5 Primary collision factor:
From age 60, the
primary factor changes
from alcohol/drug use
and vehicle speed to
right-of-way violations

Driver movement
Ppreceding collision:
Close to 20% of drivers
aged 60+ are responsible
for fatal/injury collisions
while making a left turn
at an intersection before
crashing. By age 80,
drivers in fatal collisions
are more than 4 times as
likely as the highest risk
groups, teens, to be
involved in these
crashes.

Type of driver collision: In
fatal/injury collisions,
44.2% of at-fault drivers
aged 60+ had broadside
impacts compared with
29.4% of teens, and
30.9% of all drivers aged
16+, at fault in these
collisions

25

25 7

Collision, driving behavior
error, alcohol, age, illicit
drugs

Aizenberg 857

Aizenberg 857 Collision, age, risks, crash
type, intersection and
crashes, collision

involvement

Aizenberg 857 Crash type, age, at-fault,
collision, collision

involvement

*SPIDER indicates Systematic Process for Investigating and Describing Evidence-based Research.

Forms of data collection

Using the paper version of the SPIDER data
extraction tool, we extracted key features of
the 201 quantitative and qualitative sources.
We then entered these data into the Web-
based version of the SPIDER, and included
items such as literature cited, studies funded,
sample considerations, study design, analysis,
main results, conclusions, implications, key
words, etc.

Analytical procedure

The types of analyses conducted for this
study included descriptive analysis and 2
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mixed methods procedures, meta-synthesis
and content analysis.

Descriptive analyses. Using frequencies
and percentages, we described the key fea-
tures of the 201 sources. Specifically, we first
imported the extracted data, which was or-
ganized and stored in our password-protected
computer and server network, into an MS Ex-
cel spreadsheet, and then imported the data
into SAS Version 9.1.1> We identified the key
features of the sources, such as focus of the
work, research designs, and statistics used,?
and described those with summary statistics
(n, %). Findings are published in the Classen
et al’s article in this issue of the journal.'4
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Meta-synthesis. To ensure that our
findings reflected transparency and believ-
ability, we employed the mixed methods
approach, meta-synthesis, to analyze the
textual units of results from the 201
sources.”!® This meta-synthesis followed
the steps outlined by Jensen and Allen.!> As
a team, the 4 reviewers and a coinvestigator
trained in qualitative techniques carefully
read the textual units from each source, giving
attention to details and contextual relevance,
and assigned at least one conceptual label
to each result. As common themes began to
emerge within and across sources, the con-
ceptual labels were collapsed into broader
thematic categories and subcategories.'®
Interrater reliability rates were not calculated
for the meta-synthesis process, but agree-
ment had to be achieved by all 4 reviewers
before a code was accepted or assigned. The
thematic categories and their subcategories
became the building blocks for develop-
ing a coding rubric that was continually
refined as more sources were examined and
coded.!51¢

Specifically, all codes were organized
under domains of the PPMHP (health,
behavioral, environmental, predisposing,
reinforcing, enabling, and health education).!
Under each domain were the categories,
subcategories, and themes that emerged
during the meta-synthesis. Figure 3 illustrates
the codebook with the PPMHP domains and
their corresponding categories and subcat-
egories. From this figure one can see how
the driving behavior, Self-restriction, was
classified as a subcategory under the cate-
gory, Safe bebavior [21], which was placed
under the PPMHP domain Bebavior and
lifestyle [2].

To ensure consistency in the assignment
of codes, we used reciprocal translational
analysis'® and constant comparison.'® This
means that we interpreted the findings of
each source in the light of the assigned codes
and compared them to other textual units
with similar content. For example, to code the
conceptual label, driving citations, 3 coding
options were possible: negative reinforcing

[52], physical environment [32], or unsafe be-
havior [22]. In considering each code, within
the particular source, and with the textbook
definition of each PPMHP domain,! driving ci-
tation emerged as a subcategory of a nega-
tive reinforcer (under the PPMHP domain, Re-
inforcing). We then compared this instance
to other source results that had driving cita-
tion conceptual labels assigned to them. The
fit was appropriate, and we concluded that
our decision to code driving citation as a
negative reinforcer was valid. By using this
method, the subcategories and codes were re-
fined and the codebook adjusted to reflect the
changes.

The refined coding structure, illustrated in
Table 2, provides an example of how the
textual units of one source were coded by
article identification number [Aizenberg857],
themes from the meta-synthesis, PPMHP do-
mains, explanatory variables (EV), outcome
variable (OV), statistical significance, SPI-
DER identification number [25], relationship
(SIG = significance, NS = not significant)
of variable 1 (EV) to variable 2 (OV), and
type of relationship (regression, estimation, or
descriptive).

Content analysis. Next, we completed
a content analysis as a means to synthe-
size study results by providing a systematic
way to categorize and count categories and
subcategories.!”-'® Each of the PPMHP do-
mains and categories was treated as a vari-
able (explanatory or outcome), and was as-
signed a numeric identifier. For example, the
domain, Behavior and lifestyle, was given
the code number [2], with the subcategory,
Self-restriction, a subcategory of the category,
Safe bebavior, given the code number [21]
(Fig 3).

From the coded data, we used the PPMHP
domains, categories, and subcategories to cal-
culate the results of the analysis using fre-
quencies and percentages. Table 3 presents
an example of the coded spreadsheet used
for content analysis by PPMHP domain, cat-
egory code, relationship of the EV to the
OV (no/yes), and significance (no/yes) of this
relationship.
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Figure 3. Codebook describing the domains, categories, and subcategories.
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Figure 3. (Continued).
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Table 3. Example of the coded spreadsheet used for content analysis by PPMHP domain, cat-
egory code, relationship of the explanatory variable to the outcome variable (no/yes), and

significance (no/yes) of this relationship*

Relationship' Relationship significance’
PPMHP domain Category code No Yes No Yes
Health education 7 145 (11.5) 22 (2.79) 7 (12.5) 15 (2.05)
71 102 (8.09) 16 (2.03) 3 (5.36) 13 (1.78)
Predisposing 4 65 (5.16) 5 (0.649) 0 5 (0.69)
41 17 (1.35) 3 (0.38) 0 (0) 3 (0.41)
Reinforcing 5 17 (1.35) 46 (5.849) 4(7.15) 42 (5.75)
51 3 (0.24) 2(0.25) 1(1.79 1(0.19
52 141D 44 (5.59) 3 (5.36) 41 (5.61)
Enabling 6 36 (2.86) 16 (2.09) 0@ 16 (2.18)
61 6(0.48) 0@ 0@ 0@
Behavior and lifestyle 2 256 (20.29) 84 (10.67) 5 (8.949) 79 (10.81)
21 75 (5.95) 23 (2.92) 1(1.79 22 (3.0D

*PPMHP indicates Precede-Proceed Model of Health Promotion.

TValues given are number (percentage).

Appropriateness of using Creswell et al’s
remaining 3 criteria

Characteristics of design

Priority. Traditionally, “priority” is deter-
mined by the researcher who either places
a primary emphasis on quantitative or qual-
itative data or ascribes both with equal
importance.” Since the inception of this study,
our stance has been to afford equal empha-
sis and status to both qualitative and quanti-
tative methods. This approach was especially
useful in study planning, SPIDER tool devel-
opment, data identification, data extraction,
and analysis stages. It not only helped us to
formulate, find, explore, and describe the var-
ious sources and their main characteristics
but also enabled us to interpret and quantify
the results in a contextually relevant, thor-
ough, and explicit manner. In the end, we
felt confident that our synthesis of the liter-
ature included the nuances and specificities
involved with safe driving, and reflected the
main risk and protective factors from the per-
sons/stakeholders perspective, as organized
under the domains of the PPMHP.

Furthermore, we used an approach of
equality for quantitative and qualitative meth-
ods in our study’s planning, hiring of person-
nel, instrument design, and data collection

stages. For example, (1) in the planning stage
of our study, we formulated the research ques-
tion to include both qualitative and quantita-
tive sources; (2) during the appointment of
study personnel, we hired researchers and re-
search assistants with quantitative and quali-
tative expertise and interests; and (3) during
the creation of the data extraction tool, we
developed both quantitative and qualitative
sections.

Implementation. Implementation refers
to whether the quantitative and the qualita-
tive data are collected in sequential phases
or gathered simultaneously.” During the data
collection stage of our study, we simultane-
ously collected both quantitative and qual-
itative primary research studies. However,
during the data analysis stage, we used a
sequential qualitative-quantitative approach.
That is, we first performed a meta-synthesis
of the textual units as a means to qualitatively
code the domains, categories, and subcate-
gories, and then conducted the content anal-
ysis to quantify the emergent codes.

Integration

According to Creswell et al,” priority and
implementation decisions in the design of
the study set the stage for the logical and
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appropriate use of mixed methods. As such,
integration refers to the point in the research
process (data collection, analysis, interpreta-
tion, or even discussion stages) during which
the investigator mixes or integrates the quan-
titative and qualitative data collection and
analysis.

Creswell et al’ in their analysis of 5 studies
using mixed methods approaches, identified
2 stages in the process where integration was
achieved: when data analysis leads to further
data collection decisions and when results
were reported. In our study, we used integra-
tion in 7 distinct stages, that is, (1) formulat-
ing the research question; (2) appointing the
study personnel; (3) building our search strat-
egy; (4) developing a quantitative and quali-
tative data extraction tool; (5) collecting and
analyzing the data; (6) discussing the data; and
(7) disseminating our findings.>1°

Type of design model

On the basis of the different stages during
which quantitative and qualitative integration
occurred, we employed different design mod-
els to advance our work. In our study, we used
principles consistent with the assumptions
of the 3 approaches proposed by Creswell
et al,’ that is, the instrument design model,
the data transformation design model, and the
triangulation design model. However, another
approach, a study planning model, not dis-
cussed previously, emerged from our research
process.

Instrument design model. The intent of
the instrument design model is to develop a
data collection tool that is grounded in the
views of the participants.” In our study, we
realized that existing data extraction tools did
not reflect the level of objectivity and com-
prehensiveness that we required for an etio-
logical SLR. In response, we developed, field-
tested, enhanced, and tested the quantitative
and qualitative SPIDER tool psychometrically
to facilitate scientific rigor. The SPIDER af-
forded us the capability to extract and synop-
size the literature on older driver safety in an
objective, believable, and transparent manner.
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Data transformation design model. The
data transformation design model encom-
passes correlational designs and observational
studies (eg, cross-sectional, case control, and
cohort). This model allows the researcher
to gather textual data, analyze it for codes
and themes, and determine the frequency at
which they emerged.” In terms of Creswell
et al’s criteria, the priority favors quantitative
data collection, the implementation is concur-
rent, and the integration occurs at the data
analysis stage of the research process. This
model clearly represents how we chose to
collect and analyze the 201 source results,
first qualitatively through a meta-synthesis and
then quantitatively through content analysis.

Triangulation design model. The trian-
gulation design model integrates the numeric
and textual data to best understand a research
topic or problem. This model typically as-
cribes equal priority to the quantitative and
qualitative data and analysis, involves concur-
rent or simultaneous data collection, and inte-
grates both types of data in the results, inter-
pretation, or conclusion stages.” Although we
completed the meta-synthesis first, and then
quantified the data through content analysis,
we integrated both the quantitative and the
qualitative data into our results as we were
establishing our codebook. The analyzed data
were interpreted within the context of both
quantitative and qualitative results, showing
that these processes were consistent with the
principles of the triangulation model.

Study planning model. The study plan-
ning model that emerged set the stage
for conceptualizing the study, and as such
provided a blueprint for further decision
making. When the decision is made during
the inception of the study to use (or not
use) a mixed methods approach, all other
research-related tasks are affected. In our
study, we demonstrated how the proposal to
use an SLR, consisting of both quantitative
and qualitative studies, evolved to actually
formulating the research question, develop-
ing a proposal, appointing study personnel,
and developing data extraction tools consis-
tent with both types of data. Without the
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conceptualization of a mixed methods ap-
proach in the planning stage, this study
would not have captured the rich reflection
of existing sources, nor would we have been
able to synthesize, analyze, and disseminate
the findings of those.

DISCUSSION

This study explained the process for analyz-
ing and synthesizing the results of 201 stud-
ies in a recent etiological SLR on older driver
safety, and demonstrated how we applied and
expanded the criteria for the mixed methods
taxonomy summarized by Creswell et al.”

Study purpose 1: Process for analyzing
and synthesizing the results

Although the methodology for SLRs per-
taining to intervention studies are described
in the Cochrane Collaboration guidelines,? lit-
tle guidance exists for describing the process
of an etiological SLR. In response, we offered
a flow diagram that outlines the main steps
in this process, and provided an illustration of
our comprehensive search strategy. As a re-
sult, this study provided an orientation and
guide for researchers interested in embarking
upon an etiological SLR.

Generally, SLRs are synthesized and an-
alyzed using a meta-analytic or a narrative
synthesis approach.* There is a dearth of lit-
erature focusing on SLRs using a mixed meth-
ods approach for synthesizing and analyzing
data. In our study, we demonstrated and pro-
vided examples illustrating how we used the
mixed methods approach during the plan-
ning, instrument development, data identifi-
cation, data extraction, data analysis, and dis-
semination stages. Although it is beyond the
scope of this article to provide a compre-
hensive description of our process, the steps
described above will aid researchers in con-
ceptualizing and potentially applying mixed
methods in their own studies.

Creswell et al’ suggest using the mixed
methods for primary studies, but we have
shown that this approach can be used

successfully in applied research, such as an
SLR. By using the mixed methods approach,
we were afforded the opportunity to synthe-
size the qualitative and quantitative sources
pertaining to older driver safety literature,
providing a comprehensive, systematic, and
integrative description.’ To our knowledge,
this type of synthesis had not yet been
achieved.

Study purpose 2: Use of the Creswell
et al’s criteria for the mixed methods
taxonomy

Creswell et al’®'? challenge “other health
disciplines, such as nursing, allied health, and
critical care,” to examine the mixed methods
taxonomy for appropriateness in their fields
and to “refine criteria for evaluating the qual-
ity” of mixed methods studies. Our study suc-
cessfully met both of these challenges and
introduced new information. First, we dis-
cussed each of the 6 processes proposed by
Creswell et al, illustrating their relevance to
our study, and thereby helping to confirm
the appropriateness of the taxonomy. We also
expanded the use of one of the models sug-
gested by Creswell et al, that is, the in-
strument design model. By developing the
quantitative and qualitative SPIDER data ex-
traction tool, we were able to extract and
synopsize the literature on older driver safety
in an objective, believable, and transparent
manner, thus adding another dimension to the
use of the instrument design model. Next, we
demonstrated that a study planning model,
not previously described by Creswell et al,
emerged from this process. This study plan-
ning model not only set the stage for the con-
ceptualization of the study but also provided a
blueprint for all subsequent decision making.

In conclusion, from our experience of con-
ducting an etiological SLR, we were able to
provide a process description pertaining to
the steps involved in this type of review. Our
study demonstrates that a mixed methods ap-
proach can be used in a thorough and explicit
manner to collect, analyze, synthesize, and
interpret primary sources, traditionally not
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associated with SLR. In this article, we have
offered guidelines for researchers who are
considering performing similar studies, and
provided an orientation and starting point for
embarking on this arduous task. Through dis-
cussing the criteria posed by Creswell et al,”
we have not only shown the applicability of
their proposed taxonomy but also refined the
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criteria pertaining to the instrument design
model, and demonstrated the emergence of a
study planning model. It is our hope that the
discussion started here will hold promise for
expanding the scope and knowledge of an eti-
ological SLR using mixed methods, and that
the rigor of this approach will be subjected to
testing by way of analytical studies.
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