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Objectives. Methodologically sound mixed methods research can improve our
understanding of health services by providing a more comprehensive picture of health
services than either method can alone. This study describes the frequency of mixed
methods in published health services research and compares the presence of methodo-
logical components indicative of rigorous approaches across mixed methods, qualita-
tive, and quantitative articles.
Data Sources. All empirical articles (n = 1,651) published between 2003 and 2007
from four top-ranked health services journals.
StudyDesign. All mixedmethods articles (n = 47) and random samples of qualitative
and quantitative articles were evaluated to identify reporting of key components indi-
cating rigor for each method, based on accepted standards for evaluating the quality of
research reports (e.g., use of p-values in quantitative reports, description of context in
qualitative reports, and integration in mixed method reports). We used chi-square tests
to evaluate differences between article types for each component.
Principal Findings. Mixed methods articles comprised 2.85 percent (n = 47) of
empirical articles, quantitative articles 90.98 percent (n = 1,502), and qualitative arti-
cles 6.18 percent (n = 102). There was a statistically significant difference (v2(1)
= 12.20, p = .0005, Cramer’s V = 0.09, odds ratio = 1.49 [95% confidence inter-
val = 1,27, 1.74]) in the proportion of quantitative methodological components pres-
ent in mixed methods compared to quantitative papers (21.94 versus 47.07 percent,
respectively) but no statistically significant difference (v2(1) = 0.02, p = .89, Cramer’s
V = 0.01) in the proportion of qualitative methodological components in mixed meth-
ods compared to qualitative papers (21.34 versus 25.47 percent, respectively).
Conclusion. Few published health services research articles use mixed methods. The
frequency of key methodological components is variable. Suggestions are provided to
increase the transparency of mixed methods studies and the presence of key methodo-
logical components in published reports.
Key Words. Health services, research methodology, mixed methods, qualitative
methods

©Health Research and Educational Trust
DOI: 10.1111/j.1475-6773.2011.01344.x
METHODSARTICLE

721

Health Services Research



As the health services research field continues to evolve, so too does its
methods. Mixed methods research capitalizes on the strengths of both quali-
tative and quantitative methodologies by combining approaches in a single
research study to increase the breadth and depth of understanding ( Johnson,
Onwuegbuzie, and Turner 2007). Mixed methods can be a better approach
to research than either quantitative-only or qualitative-only methods when a
single data source is not sufficient to understand the topic, when results need
additional explanation, exploratory findings need to be generalized, or when
the complexity of research objectives are best addressed with multiple
phases or types of data (Brannen 1992; Creswell and Plano Clark 2011).
Rigorous mixed methods approaches require that individual components
(qualitative or quantitative) adhere to their respective established standards
(Curry, Nembhard, and Bradley 2009; Creswell and Plano Clark 2011).
Despite recent guidelines on frameworks for conducting mixed methods
research (e.g., Curry, Nembhard, and Bradley 2009; Creswell and Plano
Clark 2011), a critical challenge has been ensuring that reports from mixed
methods studies transparently discuss the methodological components inte-
gral to the conduct of the studies. Health services researchers and reviewers
need clear guidelines regarding research methodology, including methodo-
logical components that should be expected in mixed methods papers to
indicate that they are sufficiently rigorous.

Mixed Methods in Health Services Research

Health services research is the study of how social factors, financing systems,
organizational structures and processes, health technologies, and personal
behaviors affect access to health care, the quality and cost of health care, and
ultimately, health and well-being (Lohr and Steinwachs 2002). As a result
of the breadth of topics addressed, health services research draws upon meth-
ods and concepts from many fields, including medicine, epidemiological and

Address correspondence to Jennifer P. Wisdom, Ph.D., M.P.H., Psychiatry Department, Colum-
bia University and NewYork State Psychiatric Institute, 1051 Riverside Drive Box 100, NewYork,
NY 10032; e-mail: jpw2129@columbia.edu. Mary A. Cavaleri, Ph.D., L.C.S.W., is with the Psy-
chiatry Department at Columbia University and New York State Psychiatric Institute, New York,
NY. Anthony J. Onwuegbuzie, Ph.D., is with the Department of Educational Leadership and
Counseling at Sam Houston State University, Huntsville, TX. Carla A. Green, Ph.D., M.P.H., is
with the Kaiser Permanente Northwest Center for Health Research, Portland, OR. Portions of this
manuscript were presented at the International Mixed Methods Conference in July 2010 in Balti-
more, MD.

722 HSR: Health Services Research 47:2 (April 2012)



economic studies, and the evaluation of services and interventions (Field,
Tranquada, and Feasley 1995). Health services researchers increasingly work
in interdisciplinary partnerships (e.g., Aboelela et al. 2007) and use innovative
methods, including mixed methods, to more fully understand health services
phenomena. Mixed methods approaches are also consistent with suggestions
to extend scientific and contextual health knowledge beyond randomized tri-
als (Berwick 2005).

Mixed methods research capitalizes on the strengths of both qualitative
and quantitative methodology by combining both components in a single
research study to increase breadth and depth of understanding ( Johnson, On-
wuegbuzie, and Turner 2007). Qualitative and quantitative methods can be
integrated for different purposes to provide a more comprehensive picture of
health services than either method can alone. Mixed methods are appropriate
in the following situations: (1) when researchers would like to converge differ-
ent methods or use one method to corroborate the findings from another
about a single phenomenon (triangulation); (2) when researchers would like to
use one method to elaborate, illustrate, enhance, or clarify the results from
another method (complementarity); (3) when researchers would like to use
results from one method to inform another method, such as in creating a mea-
sure (development); (4) when researchers would like to use one method to dis-
cover paradoxes and contradictions in findings from another method that can
suggest reframing research questions (initiation); and (5) when researchers
seek to expand the breadth and depth of the study by using different methods
for different research components (expansion) (Greene, Caracelli, and Gra-
ham 1989). Bryman (2006) modified and expanded this list to add that mixed
methods can also be useful in obtaining diversity of views, illustrating con-
cepts, and developing instruments.

Quantitative and qualitative research can be distinguished by the philo-
sophical assumptions brought to the study (e.g., deductive versus inductive),
the types of research strategies (e.g., experiments versus case studies), and
the specific research methods used in the study (e.g., structured survey ver-
sus observation) (Creswell 2008). Qualitative health services research, for
example, is a method in which the researcher collects textual material
derived from speech or observation and attempts to understand the phenom-
enon of interest in terms of the meanings people bring to them (Denzin and
Lincoln 1994; Shortell 1999; Giacomini and Cook for the Evidence-Based
Medicine Working Group 2000; Malterud 2001; Bradley, Curry, and Devers
2007). Certain characteristics are typical of qualitative research, including a
naturalistic setting (as opposed to a laboratory), a focus on participants’

Mixed Methods in Health Services Research 723



perspectives and their meaning, the outcome as a process rather than a prod-
uct, and data collected as words or images (Padgett 2008).

Guidelines for Conducting Mixed Methods Research

The National Institutes of Health noted the need for rigor in combining quali-
tative and quantitative methods to study complex health issues in their recent
publication, Best Practices for Mixed Methods in Health Sciences (Creswell, Klassen,
Plano Clark, and Smith for the Office of Behavioral and Social Sciences
Research 2011). There are several frameworks to guide the rigorous conduct
and evaluation of mixedmethods research (Collins, Onwuegbuzie, and Sutton
2006; Curry, Nembhard, and Bradley 2009; Tashakkori and Teddlie 2010;
Creswell and Plano Clark 2011). Collectively, these frameworks recommend
that the conduct of mixed method studies—and reports of mixed method
research, including peer-reviewed publication—demonstrates explicit ratio-
nales for all decisions regarding study design, including the purpose of includ-
ing both qualitative and quantitative methods. They specifically advise that
each component (qualitative or quantitative) should be conducted with a level
of rigor in accordance with established principles in its field, and that research-
ers be transparent in methodological reporting. For example, sampling design
should be specified as identical, parallel, nested, or mixed (Onwuegbuzie and
Collins 2007); the level of mixing methods (fully versus partially) should be
described, as should time orientation (sequential or concurrent components of
research) and emphasis (equal importance of methodological approaches or
one more dominant) (Leech andOnwuegbuzie 2009).

Conducting and evaluating mixed methods research have unique meth-
odological challenges, particularly related to rigor. Quantitative studies typi-
cally rely on quality criteria such as internal validity, generalizability, and
reliability (Campbell 1957; Campbell and Stanley 1963; Messick 1989, 1995;
Onwuegbuzie and Daniel 2002, 2004; Onwuegbuzie 2003), whereas qualita-
tive studies have roughly comparable quality criteria of credibility, transfer-
ability, and dependability (Lincoln and Guba 1985; Guba and Lincoln 1989;
Miles and Huberman 1994; Maxwell 2005; Pope and Mays 2006). For exam-
ple, questions asked when evaluating a qualitative study might include the fol-
lowing: “Were participants relevant to the research question and was their
selection well reasoned?” and “Was the data collection comprehensive enough
to support rich and robust descriptions of the observed events?” (Giacomini
and Cook for the Evidence-Based Medicine Working Group 2000). In addi-
tion to determining whether methodological approaches unique to qualitative
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or quantitative research were employed, an evaluation of a mixed methods
study should assess aspects unique to mixed methods, such as how multiple
components are integrated and how consistency and discrepancy between
findings from each method are managed (Sale and Brazil 2004; O’Cathain,
Murphy, and Nicholl 2007). Qualitative, quantitative, and mixed methodolo-
gists agree that study procedures should be reported transparently, including
sufficient detail to allow the reader to make inferences about study quality
(Lincoln and Guba 1985; Giacomini and Cook for the Evidence-based Medi-
cine Working Group 2000; O’Cathain, Murphy, and Nicholl 2007; Arm-
strong et al. 2008; Creswell 2008; Curry, Nembhard, and Bradley 2009;
Leech et al. 2009; Teddlie and Tashakkori 2009).

Several researchers have proposed specific techniques to assess the over-
all methodology of mixed methods research and assess the methodological
components of the qualitative, quantitative, and mixed portions of the studies
(e.g., Pluye et al. 2009; O’Cathain 2010; Tashakkori and Teddlie 2010; Cre-
swell and Plano Clark 2011; Leech, Onwuegbuzie, and Combs 2011). For
example, O’Cathain (2010) assessed quality of mixed methods research by
evaluating transparency and clarity in reporting planning, design, data, inter-
pretive rigor, inference transferability, reporting quality, synthesizability, and
utility. Others have suggested alternativemethods for assessing quality, but cri-
teria often are not elucidated or are vague. Further, those frameworks typically
address quality of the study design as opposed to the characteristics provided in
the published article. By contrast, Sale and Brazil (2004) proposed a structured
framework for the evaluation of mixed methods publications by identifying key
methodological components that should be included for both qualitative and
quantitative portions of studies. Despite these advances, we found few pub-
lished accounts of the rigor of published mixed methods research. Our article
has three specific research questions: (1) How has the frequency of mixed
methods studies published in health services journals changed over time? (2)
How are mixed methods articles being used to elucidate health services? and
(3) To what extent do mixed methods reports differ in methodological content
compared to qualitative-only or quantitative-only articles?

METHOD

This systematic review assessed the frequency of mixed methods publications
in top health services research journals and compared the frequency of key
methodological components in qualitative, quantitative, and mixed method
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studies. We first reviewed articles in health services research journals to deter-
mine the prevalence of mixed methods designs and the presence of key meth-
odological components. Then, we conducted statistical analyses of trends over
time in the frequency of mixed methods articles and in the presence of key
methodological components of those articles. Because this was an analysis of
published data, no ethical oversight was required.

Identification of Mixed Methods Articles

We examined four journals:Health Affairs, Health Services Research,Medical Care,
and Milbank Quarterly, which had 5-year impact factors of 2.94–4.71. Journals
were selected by reviewing the Institute for Scientific Information (2007) rank-
ings for the top 10 journals in health care sciences and services. Of these 10,
we included all journals that focused generally on health services research and
excluded journals with narrower foci (Value in Health, Journal of Health Econom-
ics, Journal of Pain and Symptom Management, Statistical Methods in Medical
Research,Quality and Safety in Health Care, andQuality of Life Research). Although
2001 marked a turning point in the proliferation of mixed methods studies
published in major electronic bibliographic databases such as PubMED (Col-
lins, Onwuegbuzie, and Jiao 2007), we chose to examine articles from 2003 to
2007 because 2003 marks publication of the first edition of Tashakkori and
Teddlie’s landmark Handbook of Mixed Methods in Social and Behavioral Research,
which provided the first comprehensive collection of mixed method theory,
methodology, and application. Five years represents a sufficient period of time
to examine trends of published articles following the publication of a land-
mark methodological work.

We reviewed empirical articles to determine whether each represented a
quantitative, qualitative, or mixed methods study. This entailed using all the
information presented in the abstract and the body of the article to identify the
research design either as stated or implied by the author(s). We excluded non-
empirical articles (book reviews, literature reviews, commentaries and opin-
ion articles, letters to the editor, policy statements) and articles from a special
issue of Milbank Quarterly (Volume 83, Number 4) that included only articles
published between 1932 and 1998.

We classified articles as quantitative if they included (1) a primary goal
of testing theories or hypotheses about relationships between/among vari-
ables, or (2) quantitative data and methodology, such as hierarchical linear
modeling, multiple regression, or Markov modeling. We classified articles as
qualitative if they included either (1) a primary goal of exploring or under-
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standing the meaning ascribed to a specific phenomenon or experience, or (2)
qualitative data such as observations, unstructured or semi-structured inter-
views, or focus group interviews or methodologies such as thematic analysis.
Although more complex definitions of mixed method studies exist (e.g., John-
son, Onwuegbuzie, and Turner 2007; Creswell and Plano Clark 2011), we
classified articles as mixed methods if they integrated or combined both quan-
titative and qualitative methods in a single study (Sale and Brazil 2004). This
definition reflects the general definitions of mixed methods and the lack of
consensus on a specific definition across all multidisciplinary mixed methods
researchers.

We used spreadsheets to track classifications, with cells containing arti-
cles’ abstracts and our field notes. Two authors read and classified articles in
batches of 50 according to type, conferring as needed until agreement was
achieved (n = 300 articles); the remaining articles (n = 1,351) were each
coded by one author. For the few articles for which methodology was ambigu-
ous (n = 58, 3.5 percent of all empirical articles), classification was resolved in
consultation with a third author. Similar methods have been used in other
evaluations of mixed methods articles (Powell et al. 2008).

Assessments of Articles

We identified all mixed methods articles (n = 47) and equal random samples
(n = 47) of quantitative articles (from 1,502 articles) and qualitative articles
(from 102 articles) (total n = 141) in the four journals. Random samples of
qualitative and quantitative articles were selected using a random number
generator and did not adjust for journal or year. We assessed the frequency of
key methodological components reported across articles, then compared rates
by article type. The methodological components we focused on were drawn
from two conceptual frameworks. The first included Sale and Brazil’s (2004)
criteria: (1) internal validity for quantitative findings and credibility for quali-
tative findings, (2) external validity for quantitative findings and transferability
or fittingness for qualitative findings, (3) reliability for quantitative findings
and dependability for qualitative findings, and (4) objectivity for quantitative
findings and confirmability for qualitative findings (specific criteria are listed
in Table 3). The second was O’Cathain’s transparency criteria for mixed
methods studies (O’Cathain, Murphy, and Nicholl 2007; O’Cathain 2010),
which specify that mixed methods studies should state the (1) priority of meth-
ods (primarily quantitative, primarily qualitative, or equal priority), (2) pur-
pose of mixing methods (e.g., triangulation, complementarity, initiation,
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development, or expansion), (3) sequence of methods (qualitative first, quanti-
tative first, or simultaneous), and (4) stage of integration of both types of data
(e.g., data collection, analysis, interpretation). We assessed four additional
components of mixed methods studies: (1) whether qualitative and quantita-
tive components were integrated, (2) whether limitations of design were
detailed, (3) whether areas of consistency between qualitative and quantitative
components were elucidated, and (4) whether areas of inconsistency between
components were described.

We assessed components using categories of 0 (not described), 1
(described), or not applicable (e.g., for criteria referencing control groups in a
study that had none, or ethical review for a study with no human subjects data)
(O’Cathain, Murphy, and Nicholl 2007). We identified only whether the study
contained or did not contain each methodological component and did not
attempt to assess quality or appropriateness of each component within the
context of the study. For example, we assessed whether the publication stated
that missing data were addressed but not whether themethods to address miss-
ing data were the best methods for that particular research design. Similar to
initial article classification, two authors read and coded articles to assess pres-
ence/absence of each criterion, with any ambiguity resolved in consultation
with a third author.

Quantitative Analyses of Trends and Rigor

Once all articles were coded, we conducted a statistical analysis to determine
whether there were trends over time in the prevalence of mixed methods arti-
cles. To assess this, we used linear regression to test the hypothesis that there
would be an increase in the prevalence of the number of mixed methods arti-
cles over time. We also conducted chi-square tests to assess differences
between mixed methods, qualitative, and quantitative articles on both quanti-
tative and qualitative criteria. We tested whether each criterion was present in
the same proportion of quantitative studies as in the quantitative portion of
the mixed methods studies and in the same proportion of qualitative studies as
in the qualitative portion of the mixed methods studies.

RESULTS

In general, coders could easily categorize the type of study. Challenges arose
when transparency about methods was inadequate (N = 58, 3.5 percent of all
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empirical articles). For example, some papers indicated that data from inter-
views were included but did not provide details about who was interviewed,
what was asked in the interviews, how the interview data were analyzed, or
how the interview data were integrated into the overall study.

Research Question 1: How has the frequency of mixed methods studies published
in health services journals changed over time?

Table 1 presents a summary of the types of articles published in four
major health services research journals from 2003 through 2007. Only 2.85
percent (n = 47) of empirical articles were mixed methods studies; 6.18 per-
cent (n = 102) of empirical studies represented qualitative research. Quantita-
tive research represented 90.98 percent (n = 1,502) of empirical articles. The
journal containing the highest proportion of empirical studies employing a
mixed methods design was Milbank Quarterly (8.33 percent), followed by
Health Affairs (6.91 percent), Health Services Research (4.03 percent), andMedical
Care (0.78 percent). Chi-square test showed a significant difference in these
proportions (v2 = 34.67, df = 3, p < .0001).

To detect temporal trends in the frequency of mixed methods research
in the health services literature, articles were collapsed across journal and
examined by publication year. Table 2 presents the frequency of article type
for each of the 5 years. All journals combined published an average of 10.8
mixed method articles per year, or 3.27 percent of empirical articles annually.
A quadratic trend was seen across the 5 years (R2 = 0.65), indicating a slight
increase in mixed method articles in the first 2 years and then a decrease for
the remaining years.

Table 1: Type and Design of Empirical Articles Published in Health Services
Research Journals from 2003 to 2007, Data Presented by Journal

Journal Quant Qual Mixed Total

Health Affairs 305 49 21 375
81.33% 13.07% 5.60%

Health Services Research 428 26 17 471
90.87% 5.52% 3.61%

Medical Care 751 12 6 769
97.66% 1.56% 0.78%

Milbank Quarterly 18 15 3 36
50.00% 41.67% 8.33%

Total 1,502 102 47 1,651
90.98% 6.18% 2.85%

Note. Mixed, mixedmethod articles; Qual, qualitative articles; Quant, quantitative articles.
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Research Question 2: How are mixed methods articles being used to elucidate
health services research?

Mixed methods articles were categorized into four overlapping catego-
ries: Articles on organizational and individual decision making processes
(n = 18 studies) combined qualitative interviews with quantitative administra-
tive data analyses to assess decision making about processes or impediments
to processes. Examples include a study of formulary adoption decisions
(Dandrove, Hughes, and Shanley 2003) and states’ decisions to reduce Medic-
aid and other public program funding (Hoadley, Cunningham, and McHugh
2004).

Sixteen articles described outcomes or effects of policies or initiatives by
combining administrative health record or performance data with interviews
of health administrators, providers, or executives. Examples include papers
describing outcomes of pay-for-performance changes to Medicaid (Felt-Lisk,
Gimm, and Peterson 2007; Rosenthal et al. 2007) and hospital patient safety
initiatives (Devers, Pham, and Liu 2004).

Thirteen measurement development articles employed mixed methods
to create measurement tools to assess, for example, caregiver burden (Cousi-
neau et al. 2003), patient activation (Hibbard et al. 2004), and the develop-
ment of a Healthcare Effectiveness Data and Information Set (HEDIS)
smoking measure (Pbert et al. 2003). These studies typically examined quali-
tative data from individual or focus group interviews first to inform creation
and testing of a survey.

Table 2: Type and Design of Empirical Articles Published in Four Health
Services Research Journals from 2003 to 2007, Data Presented by Year

Year Quant Qual Mixed Total

2003 260 21 7 288
90.28% 7.29% 2.43%

2004 295 18 13 326
90.49% 5.52% 3.99%

2005 282 17 8 307
91.86% 5.54% 2.61%

2006 321 25 10 356
90.17% 7.02% 2.81%

2007 344 21 9 374
91.98% 5.61% 2.41%

Total 1,502 102 47 1,651
90.98% 6.18% 2.85%

Note. Mixed, mixedmethod articles; Qual, qualitative articles; Quant, quantitative articles.
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Articles on experiences and perceptions were the least common cate-
gory (n = 8), typically combining surveys and interviews. These included
family physicians’ perceptions of the effect of medication samples on their pre-
scribing practices (Hall, Tett, and Nissen 2006); caregivers’ experiences of the
termination of home health care for stroke patients (Levine et al. 2006); and
consumer enrollment experiences in the Cash and Counseling program
(Schore, Foster, and Phillips 2007).

Only five mixed methods articles (10.64 percent) of the total mixed
methods sample used the terms “mixed method” or “multimethod” in the
abstract or text, although four articles (8.51 percent) referred to “qualitative
and quantitative” data.

Research Question 3: Do mixed methods articles report qualitative and quantita-
tive methodology differently than methodology is reported in qualitative-only or quanti-
tative-only articles?

Table 3 presents a summary of the frequency of key methodological
components present in quantitative articles, qualitative articles, and mixed
methods articles (each n = 47). For quantitative methodological components
(32 items), mixed methods articles (M = 7.02 [21.94 percent], SD = 6.24)
averaged statistically significantly fewer (t(92) = �4.50, p < .00001, Cohen’s d
effect size = 0.93) components than did quantitative articles (M = 15.06
[47.07 percent], SD = 10.53). For qualitative methodological components (35
items), mixed methods articles (M = 7.17 [21.34 percent], SD = 6.36) did not
average a statistically significantly different proportion of components (t(92)
= �1.10, p = .14, d = 0.23) than did qualitative articles (M = 8.91 [25.47 per-
cent], SD = 8.83). No article met all criteria, and no criterion was met by all
articles. For comparative analyses at a statistical significance level of a = 0.05,
power to detect a medium difference (Cohen’s h = 0.50) and a large difference
(Cohen’s h = 0.80) was 78 and 99 percent, respectively.

Of quantitative components, mixed methods studies were most likely to
describe sources of data and data collection instruments (61.70 percent of stud-
ies), state the purpose/objective of the paper (59.57 percent), state the source of
subjects (58.70 percent), and define/describe the study population (51.06 per-
cent). Most mixed methods studies did not include control and intervention
groups, which excluded related criteria. Quantitative studies tended to contain
more key methodological components, with more than 90 percent of studies
defining outcomemeasures (93.48 percent), defining/describing study popula-
tion (91.49 percent), describing statistical procedures (95.74 percent), and stat-
ing hypotheses (97.87 percent). Quantitative studies were more likely than the
quantitative portion of mixedmethods studies to describe study characteristics
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(e.g., study design, subject recruitment), identify or control for confounding
variables, provide probability values or confidence intervals, state hypotheses,
or acknowledgeboth statistical and clinical significance (seeTable 3).

For qualitative methodological components, mixed methods studies
were most likely to state the purpose/objective of the paper (72.34 percent),
triangulate qualitative sources (e.g., use both individual and focus group inter-
views; 53.19 percent), and describe data-gathering procedures (53.19 percent).
More than 50 percent of qualitative studies triangulated qualitative sources
(57.45 percent), stated the purpose/objective of the paper (57.45 percent), and
described the study setting (80.43 percent), how the setting was selected
(63.04 percent), the participants (55.56 percent), and data-gathering proce-
dures (76.60 percent). Qualitative studies were more likely than the qualitative
portions of the mixed methods studies to describe the study setting, justify the
sampling strategy, participants, and data-gathering procedures.

For criteria regarding method integration, few authors justified the use
of mixed methods or clearly described the priority, purpose, and sequence of
methods, and the stage of integration.Most articles, however, integrated quali-
tative and quantitative components (85.11 percent); examination of articles
indicated components were most frequently integrated in the interpretation
phase. Across all studies, few articles stated that informed consent was
obtained, ethical review was undertaken, or that subjects’ confidentiality was
protected.

DISCUSSION

Previous reports indicate mixed methods articles comprised <1 percent of
empirical health articles examined in 2000 (McKibbon andGadd 2004). Since
then, however, the National Institutes of Health has increased funding for
mixed methods research, with the proportion of funded research projects up
to 5 percent of studies in some institutes (Plano Clark 2010). In the United
Kingdom, the proportion of funded research that uses mixed methods is at 17
percent and continuing to increase (O’Cathain, Murphy, and Nicholl 2007).
We found that the use of mixedmethods in articles published in top health ser-
vices research journals was generally consistent between 2003 and 2007 at
approximately 3 percent of all empirical articles, lower than would be
expected given the complexity and depth of health services research questions
for whichmixed methods would be appropriate. The presence of key method-
ological components was variable across type of article, but the quantitative
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portion of mixed methods articles included consistently fewer methodological
components than quantitative-only studies and the qualitative portion of
mixed methods articles included about the same proportion of methodologi-
cal components as qualitative-only articles. Mixed methods articles also gen-
erally did not address the priority, purpose, and sequence of methods or the
integration of methods as suggested by experts in mixed methods (e.g., Cre-
swell and Tashakkori 2008; O’Cathain 2010; Creswell and Plano Clark 2011).

Key methodological components that cut across qualitative and quanti-
tative methodologies were often missing from mixed methods publications.
Descriptions of sample selection and sampling procedures, the study context,
and data-gathering procedures are essential aspects of interpreting study find-
ings, and mixed methods studies should not be exempt from these basic
research requirements. Many mixed methods studies did not include the level
of detail that would likely be required for a qualitative or quantitative paper to
be accepted in these high-ranking journals. Further, the studies appeared not
to follow available guidance on the structure and components of mixed meth-
ods studies that discuss basic quality criteria, data collection strategies, meth-
ods of data analysis, procedures for integration of methods, processes of
making inferences from text, and recommendations for adequate reporting of
results (e.g., Giacomini and Cook for the Evidence-based Medicine Working
Group 2000; Curry, Nembhard, and Bradley 2009; O’Cathain 2010; Tashakk-
ori and Teddlie 2010; Creswell and Plano Clark 2011). In some ways this find-
ing is not surprising because guidance on mixed methods standards is still
emerging. We expect that the National Institutes of Health publication, Best
Practices for Mixed Methods in Health Sciences (Creswell, Klassen, Plano Clark,
and Smith for the Office of Behavioral and Social Science Research) will lead
to increased standardization of mixed methods approaches.

Although they reported more key methodological components on aver-
age than the mixed methods articles, quantitative articles in this analysis had
some surprising gaps as well, including low reporting of power analyses, how
missing data were addressed, and descriptions of control/comparison groups.
It should be noted, however, that quantitative articles with large sample sizes
do not necessarily need power analyses. With regard to single-method quali-
tative articles, low proportions described the study context, coding tech-
niques, or data analysis. Few articles with human subjects involvement
included statements that the research was conducted with ethical oversight,
promised confidentiality, or obtained consent. These findings suggest that the
issue of poor transparency in reporting methodology is not limited to mixed
methods studies.
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Recommendations for Mixed Methods Reporting

The methodological components reported here are not optimal indicators of
the quality of mixed methods publications; an article could conceivably have
all of these components and yet still be a poor research study. These compo-
nents are, however, a useful starting point for a systematic evaluation of the
rigor of qualitative and quantitative portions of mixed methods studies. Some
journals require inclusion of other criteria (e.g., Consolidated Standards of
Reporting Trials 2010) to guide reporting of highly structured methodologies
(e.g., randomized clinical trials); it would be useful to examine researchers’
and editors’ perspectives on the validity of the methodological components in
this study for mixed method publications. It is difficult, however, to identify
measurable criteria that capture the breadth of study designs in health ser-
vices. Further, determination of what indicators of rigor would be appropriate
might reasonably vary by study design, topic, scope, and even journal, and
qualified judgment is required to determine which criteria are appropriate for
each study. These findings suggest mixed methods researchers should provide
enough detail on methodology and methodological decisions to allow review-
ers to judge quality.

Researchers face challenges writing and publishing mixed methods arti-
cles, including communicating with diverse audiences who are familiar with
only one methodological approach (i.e., quantitative research or qualitative
research), determining the most appropriate language and terminology to use,
complying with journal word counts, and finding appropriate publishing out-
lets with reviewers who have expertise in mixed methods research techniques
and who are not biased against mixed methods studies (Leech and On-
wuegbuzie 2010; Leech, Onwuegbuzie, and Combs 2011). Our findings sug-
gest that Sale and Brazil’s (2004) criteria and existing guidance on conducting
mixed methods research (e.g., Collins, Onwuegbuzie, and Sutton 2006;
Tashakkori and Teddlie 2010; Creswell and Plano Clark 2011) might be useful
frameworks for health services researchers as they work to improve methodo-
logical rigor. Journal editors might also encourage the publication of mixed
methods projects by (1) publishing guidelines for rigor in mixed methods arti-
cles (e.g., Sale and Brazil 2004), (2) identifying experienced reviewers who can
provide competent and ethical reviews of mixed methods studies, and (3)
requiring transparency of methods for all studies so that (4) rigor and quality
can be can be assessed to the same extent they are in quantitative studies.
These modifications might require (5) some flexibility in word count or allow-
ance of online appendices to allow mixed methods researchers to describe
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fully and concisely both qualitative and quantitative components, methods for
integrating findings, and appropriate details.

Limitations

In this study, assessment was limited to only published articles. We did not
contact authors to determine specific study activities, and studies may have
included methodological components (e.g., consenting) not reported in publi-
cations. We assessed only whether publications reported the methodological
component, but we did not evaluate whether each component was fully and
appropriately implemented in the research.

CONCLUSIONS

Mixed methods studies have utility in providing a more comprehensive pic-
ture of health services than either method can alone. Researchers who use
mixed methods techniques should use rigorous methodologies in their mixed
methods research designs and explicitly report key methodological compo-
nents of those designs and methods in published articles. Similarly, journal
editors who publish mixed methods research should provide guidance to
reviewers of mixed methods articles to assess the quality of manuscripts, and
they must be prepared to provide adequate space for authors to report the nec-
essary methodological information. Frameworks are now available to guide
both the design and evaluation of mixed methods research studies and pub-
lished works. Whatever frameworks are used, it is essential that authors who
engage in mixed methods research studies meet two primary goals (developed
by the American Educational Research Association 2006): Mixed methods
researchers should (1) conduct and report research that iswarranted or defensi-
ble in terms of documenting evidence, substantiating results, and validating
conclusions; and (2) ensure that the conduct of research is transparent in terms
of clarifying the logic underpinning the inquiry.
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