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Abstract

Our aim was to understand how reviewers appraise mixed methods research by analyzing

reviewer comments for grant applications submitted primarily to the National Institutes of

Health. We requested scholars and consultants in the Mixed Methods Research Training

Program (MMRTP) for the Health Sciences to send us summary statements from their

mixed methods grant applications and obtained 40 summary statements of funded (40%)

and unfunded (60%) mixed methods grant applications. We conducted a document analysis

using a coding rubric based on the NIH Best Practices for Mixed Methods Research in the

Health Sciences and allowed inductive codes to emerge. Reviewers favorably appraised

mixed methods applications demonstrating coherence among aims and research design

elements, detailed methods, plans for mixed methods integration, and the use of theoretical

models. Reviewers identified weaknesses in mixed methods applications that lacked meth-

odological details or rationales, had a high participant burden, and failed to delineate investi-

gator roles. Successful mixed methods applications convey assumptions behind the

methods chosen to accomplish specific aims and clearly detail the procedures to be taken.

Investigators planning to use mixed methods should remember that reviewers are looking

for both points of view.

Introduction

Mixed methods research is defined as the collection, analysis, and integration of both quantita-

tive data (e.g., RCT outcome) and qualitative data (e.g., observations, semi-structured inter-

views) to provide a more comprehensive understanding of a research problem than might be

obtained through quantitative or qualitative research alone.[1] Relevant strategies for the use
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of mixed methods in health services research include adding qualitative interviews to follow

up on the outcomes of intervention trials, gathering both quantitative and qualitative data to

assess patient reactions to a program implemented in a community health setting, or using

qualitative data to describe or explain the mechanism of a study correlating behavioral and

social factors to specific health outcomes.[2, 3] In multilevel behavioral interventions, investi-

gators need to qualitatively understand context to develop a more complete picture of how

implementation is occurring.[4] While quantitative approaches can characterize and measure

patient outcomes, use of mixed methods can enhance quantitative analyses to identify unmea-

sured factors that might be associated with poor responses to an intervention,[5] factors that

can account for people who do not “fit the model” (i.e. outliers),[6] hypotheses on how inter-

ventions can be designed for greater responsiveness to the needs and circumstances of diverse

cultural groups (e.g., racial/ethnic minority individuals), or adaptations needed in interven-

tions for the unique needs of special cases (e.g., “personalized interventions”).[7]

An increase in the use of mixed methods within proposals submitted to the National Insti-

tutes of Health (NIH)[8, 9] and in health services research journals[10] reflects the growing

awareness of the importance of this approach in addressing population and behavioral health.

In 2011, in response to increasing numbers of applications to NIH employing mixed methods,

the Office of Behavioral and Social Science Research convened a panel to provide guidance to

investigators writing mixed methods proposals,[11] which the NIH later updated in 2018.[12]

The resulting Best Practices for Mixed Methods Research in the Health Sciences includes a set of

questions to improve the quality of mixed methods applications keyed to the criteria used by

NIH study sections to evaluate proposals (namely, Significance, Investigators, Innovation,

Approach, and Environment). A limitation of this and other guidance available for writing

mixed methods proposals[13–16] is that none are informed by empirical analysis of critical

reviews of submitted mixed methods proposals.

To address this gap, the aim of this study was to understand how reviewers appraise mixed

methods research by analyzing reviewer comments for grant applications submitted primarily

to the NIH. For many investigators, particularly in health services research involving interven-

tion development and implementation science, successful applications to NIH at the R- and

K-series are essential to support research and career development. We leveraged the network

of scholars and consultants in the NIH-funded Mixed Methods Research Training Program

(MMRTP) for the Health Sciences to obtain summary statements of both funded and

unfunded mixed methods proposals. We then analyzed the content of these documents to

examine the strengths and weaknesses of mixed methods in NIH proposals as identified by

study section reviewers.

Methods

Mixed Methods Research Training Program

The context for our study was the MMRTP, an NIH-funded training grant designed to provide

intensive training in mixed methods research to scholars through the development of an NIH

grant proposal. Competitively selected scholars (primarily early-career faculty) participate in

1) a three-day in-person retreat with lectures and interactive discussions about their projects,

2) webinars on mixed methods topics, and 3) ongoing support from a mentor selected from a

network of consultants created for the MMRTP who each have content and mixed methods

expertise.[17–19]
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Recruitment procedure

We contacted 74 MMRTP scholars and consultants via email to request summary statements

of funded and unfunded mixed methods proposals. Participation was voluntary. Twenty-two

scholars sent copies of relevant summary statements to form the database for the document

analysis. The Institutional Review Board of the Johns Hopkins Bloomberg School of Public

Health deemed the study exempt as educational research.

Analysis strategy

Our focus in analyzing the summary statements was on reviewer comments specific to mixed

methods aspects. The NIH Best Practices for Mixed Methods Research in the Health Sciences

[11, 12] provided a rubric to code summary statements. Domains of the Best Practices guid-

ance for review follow NIH criteria; namely, ‘Significance,’ ‘Investigators,’ ‘Innovation,’

‘Approach,’ and ‘Environment,’ but with specific mixed methods features for each (and modi-

fied criteria for K mentored scientist awards). Each criterion was used as an a priori code; how-

ever, in addition to this deductive coding approach, we also used inductive coding,[20]

identifying new themes based on reviewers’ comments. Using MAXQDA software version 18

(Berlin, Germany), we applied codes to relevant segments from each summary statement and

generated queries to examine patterns across grant applications. As a guide for readers, we

paid special attention to the number and content of codes representing reviewer comments

about funded and unfunded applications, keeping in mind that reviewers do not make funding

decisions, and many factors are considered in funding decisions. We have selected illustrative

quotes verbatim, but redacted potentially identifiable information to maintain anonymity.

Results

Study sample

A total of 41 summary statements of mixed methods grant applications were collected from 22

MMRTP scholars and consultants for a response rate of 29.7% (Table 1). One review docu-

ment was omitted from analysis because it was not written in English. No summary statements

were shared for applications that were ‘not discussed,’ i.e. whether funded or non-funded, all

Table 1. Characteristics of the sample of reviews from mixed methods proposals.

Total Grant Reviews (N = 40) Funding Institutes

Document Type National Institute of Health

Summary Statements 36 National Institute of Drug Abuse 7

Letters to Reviewers 3 National Institute of Mental Health 7

Internal Reviews 1 National Institute of Child Health and Human Development 5

Funding National Cancer Institute 4

Unfunded 24 National Institute of Diabetes and Digestive and Kidney Diseases 3

Funded 16 National Institute on Aging 3

Grant Type National Heart, Lung, and Blood Institute 2

Research Grant (R) 29 National Institute of Neurological Disorders and Stroke 2

Career Development (K) Grant 7 National Institute of Nursing Research 2

Non-NIH Research Grant 4 Other Agencies

Application Type Patient-Centered Outcomes Research Institute 2

First Submission 25 Agency for Healthcare Research Quality 1

Re-submission (A1) 13 Pharmaceutical Company 1

Second Re-submission (A2) 2 University-associated Clinical and Translational Science Institute 1

https://doi.org/10.1371/journal.pone.0225308.t001
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summary statements were for grant applications that scored in the top half of submitted pro-

posals for a given study section meeting. The time period covered by the grant applications in

our sample ranged from 1997 to 2017. Half of the applications were submitted in or after 2015.

Most applications were first submissions (62.5%) rather than resubmissions (37.5%).

In our sample, 40% of applications were funded. Criteria mean scores and standard devia-

tions for each review criterion (Significance, Investigators, Innovation, Approach, Environ-

ment) from NIH summary statements (n = 33) are provided in Table 2. Mean scores across

criteria were rather favorable in both funded R- and K-series applications (1.75 and 1.47,

respectively) and unfunded applications (2.75 and 1.77, respectively). As expected, scores were

less favorable for unfunded applications. In both funded and unfunded research grant applica-

tions, the Approach section had the highest (least favorable) mean scores (2.62 and 4.27,

respectively) compared to other review criteria. Likewise, for both funded and unfunded

career development award applications, the corresponding Research Plan section had the

highest (least favorable) mean scores (2.42 and 3.17, respectively).

The approach or research plan sections

The bulk of reviewer comments relevant to mixed methods research were concentrated in the

Approach or Research Plan sections. We combined our analysis of the Approach section for

R-series applications and the Research Plan for K-series applications because both address the

methods for the research design. Table 3 compares strengths and weaknesses for the Approach

(R) and Research Plan (K) sections identified by reviewers for both funded and unfunded

grants. Reviewer comments focused on the need for (1) a rationale and coherence among the

aims, the research design, and the methods; (2) provision of a detailed description of methods,

including the specific procedures for integration of qualitative and quantitative components;

and (3) the use of theoretical models or conceptual frameworks.

Reviewers commented on coherence between the aims of the proposed study and the

mixed methods design used and its description. Moreover, as a way to enhance coherence,

reviewers commented on well-developed conceptual models along with detailed descriptions

of methods as strengths. Reviewers noted strengths when the integration of qualitative and

quantitative methods was clear. Whereas most of these comments were general in nature

(“seamless integration of qualitative and qualitative findings represents another virtue of this

meritorious application”), a few reviewers praised investigators when integration occurred

throughout the entire course of the study. Another noteworthy comment regarding integra-

tion came from a reviewer who commended the investigator for recognizing the inductive

Table 2. Criterion mean scores (SD) in summary statements of R- and K-series mixed methods proposals to NIH.

R Series Review Criteria Funded Unfunded

Significance 1.90 (1.00) 2.94 (1.34)

Investigator(s) 1.29 (.46) 2.10 (1.24)

Innovation 1.71 (.72) 2.77 (1.60)

Approach 2.62 (1.12) 4.27 (1.74)

Environment 1.24 (.44) 1.69 (.97)

K Series Review Criteria

Candidate 1.25 (.45) 1.17 (.41)

Career Development Plan/ Career Goals/Plan to Provide Mentoring 1.50 (.91) 2.17 (1.17)

Research Plan 2.42 (1.00) 3.17 (.41)

Mentor(s), Co-Mentors(s), Consultant(s), Collaborators 1.08 (.29) 1.33 (.52)

Environment and Institutional Commitment to the Candidate 1.08 (.29) 1.00 (0)

https://doi.org/10.1371/journal.pone.0225308.t002
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nature of qualitative analysis and including possible findings informed by the investigator’s

prior work. Reviewers perceived strengths when theoretical or conceptual models informed

the Approach or Research Plan.

A major concern was the lack of detail about the methods proposed, such as missing

descriptions of integration strategies. Specific integration issues raised by reviewers were use

of jargon without a clear explanation of what integration means in terms of techniques and

procedures, and poor explanation of the linkage between qualitative and quantitative compo-

nents, namely how the qualitative findings would inform intervention or instrument develop-

ment. An additional concern was the inadequate description of procedures used in the

qualitative phase of the research. Reviewers identified weaknesses in the lack of detail about

interviews, observations, or focus group procedures and interviewer or facilitator training

plans that standardize the data collection process. In the qualitative analysis plan, reviewers

noted weaknesses when data coding procedures, use of data analysis software (if any), and

how to ensure reliability with more than one coder were not described. A related concern was

Table 3. Reviewer comments of Approach (R) or Research Plan (K) criterion for mixed methods proposals by

reviewer critique focus areas.

Reviewer Critique

Focus Areas

Strengths Weaknesses

Rationale and coherence
among aims, design, and
methods

• [a strength is] “the use of a mixed-

methods design to complement

quantitative data with richer information

about the context of social media use”

(Unfunded)

• “The sample size is clearly driven not by

the quantitative analyses, but by the

demands of the sampling stratification

scheme which in turn is driven by the

research questions” (Funded)

• “The methods and analytic plan were

tailored to each of the specific aims”

(Unfunded)

• “Given the strength of the qualitative

component of the study with its elegant

design, one questions why the

investigators want to include a second

and less detailed quantitative

dimension” (Funded)

• “. . . what is the plan for combined use of

the data to answer the key research

questions?” (Funded)

• “More importantly, the hypotheses for

each aim are vague. How the qualitative

results will inform and impact on

quantitative results is not discussed

clearly” (Unfunded)

Provision of detailed
description of methods
and integration

• “Another strength of the application

includes the staff training to assure rigor

in interviewing, standardizing project

procedures, and sound data

management” (Funded)

• “Qualitative measures are developed in

draft form, included in the appendices,

and track to key questions related to

sustainment. Qualitative research

processes are well developed”

(Unfunded)

• “The application is distinguished by the

careful specification and integration of

methods and analyses with the aims of

the project” (Funded)

• “Although they mentioned that

interviews will be conducted, it is not

very clear how such complex data will be

analyzed and reported, and how valid

and useful the results can be to help

guide future practice” (Funded)

• “Poor research plan and use of

qualitative and mixed methods

methodology is not clear. No details

were provided as it relates to the specific

techniques” (Funded)

• “How will research be triangulated?

Comparing and relating is mentioned

but need greater detail of how findings

will be integrated” (Unfunded)

Use of theoretical models
or conceptual
frameworks

• “This revised application now

incorporates a theory-driven conceptual

model. This constitutes a significant

strength” (Funded)

• “The mixed method approach is well

designed and supported by preliminary

data and an appropriate conceptual

framework” (Unfunded)

• “The model, while a good choice, is not

laid out in detail” (Funded)

• “Various sections seem disjointed and

lack theoretical connectivity”

(Unfunded)

https://doi.org/10.1371/journal.pone.0225308.t003
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the presence of a minimal rationale for the qualitative methods selected. Finally, reviewers

raised concerns about feasibility, which were mostly related to the ambitious plan of several

projects. A feasibility concern was that investigators underestimated the time it would take to

complete the qualitative component, which also raised flags about whether enough time and

personnel were allocated to interviewing participants.

The significance, investigators, innovation, and environment sections

R-series grants. Our analysis of reviewer comments using the other R-series application

review criteria—Significance, Investigators, Innovation, and Environment—revealed addi-

tional information about how the use of mixed methods was appraised (Table 4). Interestingly,

no notable comments were identified related to the Environment criteria for R grant applica-

tions. Regarding Significance, the use of mixed methods to develop a new understanding of

phenomena was viewed as a strength, especially when mixed methods had not been previously

applied. Weaknesses noted were related to the relevance of the research topics rather than the

use of mixed methods. We found no noteworthy differences regarding significance between

funded and unfunded applications.

Table 4. Reviewer comments for the Significance, Investigators, Innovation, and Environment criteria for R and K-series mixed methods proposals.

Strengths Weaknesses

R-Series Applications K-Series Applications R-Series Applications K-Series Applications

Significance

“One of the strongest design features of

this study is the extent to which the

investigators will address their research

questions with multiple kinds of

information and with multiple strategies

of analysis. These multiple directions

will add layers of richness to the results

that will make them particularly useful”

(Funded)

“The use of mixed-methods, including

conjoint analysis, to develop

understandings of patient factors

affecting acceptance of depression

treatment, and for tailoring interventions

to address patient concerns, is both

innovative and significant. . .”

(Unfunded)

None noted None noted

Investigators

“The role of each co-investigator is

appropriate for their expertise, clearly

articulated in the application, and

distinct (not duplicative among the

team)" (Funded)

“Strong prior work in qualitative

research methods complements her more

quantitatively-oriented education plan,

but additional qualitative training is also

included” (Unfunded)

“the various contributions of the six

Co-Is is not very clearly presented or

justified and there appears to be

considerable overlap in their functions”

(Unfunded)

“Further, more than one class in

qualitative research methods might be

necessary to allow her to design and

analyze qualitative research such as her

focus groups” (Unfunded)

“Investigative team has demonstrated

inter-professional collaboration,

including strong record of funding,

dissemination and publication of

research findings" (Unfunded)

“Consultants [names redacted] provide

expertise in participatory planning, and

qualitative and mixed methods”

(Unfunded)

“The PI has little experience in

qualitative methods, and there is no

track record of collaboration with the

qualitative co-investigators to suggest

an effective collaboration” (Unfunded)

“. . . it was noted that the application is

not clear regarding who on the team

has expertise in conducting focus

groups” (Unfunded)

Innovation

“Qualitative research can provide new

insights regarding the impact of social

and contextual influences on financial

decisions which typically are ignored in

quantitative research. Combining

qualitative and quantitative methods is

innovative” (Unfunded)

“will use photo voice and smartphones–

these aspects contribute to the novel

aspects of the application” (Funded)

“No novel methodologies are being

proposed for this project. Mixed-

methods approaches have been used in

multiple other studies” (Unfunded)

“The study would not develop new

methods. It would use conventional

methods to compare one existing and

widely-used method for obtaining data

(EMA via smart phone) to another

existing and widely used method (face-

to-face interviews)” (Unfunded)

Environment

None noted “The primary mentor and two co-

mentors are ideally suited to provide the

mixed-methods training required for the

candidate’s research plan” (Unfunded)

None noted None noted

https://doi.org/10.1371/journal.pone.0225308.t004
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Concerning Investigators, a strength noted by reviewers was evidence of productivity as a

mixed methods team. Evidence included previous collaborations with a record of successful

funding and publications. While the principal investigator’s expertise in either qualitative or

quantitative research was also noted as a strength, training or experience in mixed methods

research was noted most frequently as a strength. Reviewers noted as a weakness overlapping

roles without a clear and distinct delineation of co-investigator contributions. Reviewers

looked for justification of any identified overlap. Aside from weaknesses noted about content

area expertise, reviewers expressed concern whether needed expertise and skills were present

in the team, which included skills or training in both qualitative and quantitative data collec-

tion and analysis methods.

Regarding Innovation, reviewers noted that the use of multiple data sources, including the

use of mixed methods, was a strength to understand both mechanisms and contextual factors.

Reviewers valued a clear description of why a mixed methods approach was most appropriate

to accomplish the specific aims. In contrast, stating that the use of mixed methods was “inno-

vative” was not compelling unless the investigator argued explicitly how methods were being

combined in a novel way to accomplish the specific aims. We found no differences in com-

ments about innovation between funded and unfunded grants.

K-series grants. We analyzed reviewer comments of K-series grants separately for each of

the criteria appropriate to K awards (Table 4) because of their different focus on career devel-

opment and mentored research. Regarding Significance, the mixed methods approach was

viewed as a strength because the use of mixed methods was thought to yield richer information

and allowed for an in-depth investigation. No weaknesses were noted for this criterion.

Concerning Investigators, several comments were made about proposed mentoring teams.

Proposing a team of mentors representing both qualitative and mixed methods expertise, par-

ticularly with evidence that the team has worked together, was an important consideration. At

the same time, lack of a statistician on the mentoring team was viewed as a major weakness. As

for the applicant, a record of prior qualitative and mixed methods training through fellowships

and training programs was viewed as a strength. A common weakness noted was the inade-

quacy of the applicant’s qualitative methods training plan.

With regard to Innovation, themes were consistent with those identified in the R-series

grants. Namely, the novel use of integrated methods with a clear link to accomplishing the

aims was a strength, while simply having qualitative and quantitative methods in the same

project did not garner enthusiasm as innovative. Finally, in terms of Environment, only one

comment was made about the researcher’s home institution being suited for conducting

mixed methods research.

Inductive themes

Human subjects concerns. A commonality in comments that emerged outside of our

NIH-based coding scheme was ethical issues specific to mixed methods research. One main

concern was the subject burden of participating in both qualitative and quantitative data col-

lection for the proposed project. Reviewers were concerned that interviews could be time-

intensive and burdensome for participants who may not be capable of maintaining the pro-

longed dialogue required. Another concern pertained to participant confidentiality and ano-

nymity. Reviewers noted the risk of participants being identified in the qualitative phase from

the information they provide during interviews. They also noted a need for special attention to

participant protection if video recordings will be used in the study, especially if the purpose is

to assess the skills or competence of the participants. Lastly, the informed consent process for a

mixed methods project may be complex and lengthy because sampling or data collection
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strategies might be more complex when employing mixed methods. Reviewers expressed con-

cern that the complexity of consent could be burdensome, and could affect enrollment rates.

Generalizability concerns. A few reviewers identified the limited generalizability of quali-

tative research as a weakness of the mixed methods application. Generalizability spans review

criteria, including the approach and significance. One reviewer stated “the problem with this

from a significance standpoint is that it is difficult to generalize any potential findings from

this work because of this focus on individuals.” Reviewers also commented on the divergent

nature of qualitative and quantitative sampling techniques, and the implications for generaliz-

ability when both techniques were used in a single study. Our database included summary

statements from proposals in which the same sample was interviewed with both quantitative

and qualitative components. In such a design, reviewers expressed concern that the sample

size was too large to feasibly complete a qualitative study, while not large enough to be properly

powered for quantitative analysis.

Reviewer attitudes toward mixed methods research. Several reviewers noted the mixed

methods approach as a strength in general terms (“The mixed methods design is a strength of

the proposed methodology”). One reviewer commended the investigators for specifying their

knowledge and skills to leverage the full potential of mixed methods research. They stated, “the

ongoing presence of qualitative study during the entire course of the proposed research is a

particularly appealing aspect of this application. Ethnography is often ‘front-loaded’ or ‘back-

loaded’ into mixed methods designs, but seldom is it thoroughly incorporated as an ongoing

corrective to errors of interpretation and estimation. This application does that.”

Differences in funded and unfunded grants

We analyzed the coded comments by investigating whether any noteworthy patterns emerged

in terms of how reviewers appraised funded versus unfunded grant applications. Among

funded applications, reviewers noted more strengths about the research team’s ability to inte-

grate qualitative and quantitative strands due to their methodological expertise (“The excellent

integration of the quantitative and qualitative components of the proposed study speaks well

of this team’s qualifications and experience”). In unfunded applications, comments were in

more general terms about research methods skills with no comments about the team’s ability

to bring the two strands together (“She has extensive research in health behavior, . . . and

mixed method research”). For the Approach, reviewers identified more strengths about the

use of appropriate mixed methods designs in funded studies (n = 23 mentions) compared to

unfunded studies (n = 11). Reviewers also had more positive comments about the description

of integration in funded studies (n = 14) than in unfunded applications (n = 1); however, in

both funded and unfunded applications, reviewers commented about the lack of integration

details. Reviewers noted more weaknesses about the qualitative methods in unfunded studies

(n = 35) compared to funded studies (n = 8). Reviewers identified more weaknesses about

sampling strategies in unfunded studies (n = 38) than funded studies (n = 12). No patterns

emerged for the Significance, Innovation, and Environment criteria.

Discussion

Our sample was consistent with published research in which NCI, NIMH, and NIDA were

among the institutes that fund the most grant applications using mixed methods.[8, 9] In this

analysis of summary statements from mixed methods proposals, reviewers were positive about

the value of mixed methods. Reviewers saw innovation when mixed methods approaches were

specified clearly in the context of current knowledge for the particular research questions and

had potential to yield a new understanding of a health outcome, patient experience, context, or
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mechanism of an intervention. Reviewers were most favorable about applications that demon-

strated coherence among the aims and approach, provided detailed descriptions of methods,

described how integration of qualitative and quantitative components would be achieved, and

employed theoretical models. Regarding investigators, a track record of productivity among

team members was important as was having requisite qualitative, biostatistics, and mixed

methods expertise. Reviewers were troubled when methodological details were lacking or

vague, particularly in qualitative sampling, qualitative analysis, or integration procedures.

Reviewers noted concerns about human subjects and generalizability/transferability within

proposed mixed methods studies.

Before discussing the implications of our findings for investigators writing mixed methods

applications to NIH, the limitations of the study deserve comment. First, our sample was not

representative of mixed methods proposals to NIH, or even of mixed methods proposals sub-

mitted by MMRTP scholars and consultants. By requesting critiques of unfunded proposals,

we avoided only reviewing projects that were funded (e.g., through the use of NIH

RePORTER). Given the favorable mean scores of the applications, even among the unfunded

applications, our sample may have been among the best of mixed methods applications sub-

mitted to the NIH. Two applications were resubmitted for a second time (5.0%); these applica-

tions were submitted in the 1990s and early 2000s prior to NIH’s policy change in 2009 to

allow only one resubmission. Second, the Best Practices[11, 12] were intended as guidance for

investigators writing proposals to a specific organization, the NIH in the United States, and

should not be construed as holding up a standard for all mixed methods health research.[21]

Third, we were unable to examine the actual grant applications accompanying the summary

statements to see precisely what was driving the reviewers’ comments or how revisions to

applications were related to comments.

Table 5 summarizes recommendations for writing mixed methods grant applications,

derived from findings. Despite limitations, our analysis reaffirms the idea that underlying con-

ceptual frameworks driving the research aims and the procedures used to accomplish the spe-

cific aims should be clear and coherent. The job of the investigator in writing a proposal is to

convey to the reviewer “how to think about” the specific use of mixed methods for accomplish-

ing the specific aims at hand, as well as to clearly describe how the methods will be carried out

(the “how to” of mixed methods) in service of those aims.[21] Investigators planning to use

mixed methods should remember that reviewers are looking for a rationale that conveys the

underlying logic behind procedures.

Writing an effective approach section

Synthesizing findings from our analysis, we now present recommendations for writing a

research approach. Our findings highlight the importance of ‘educating the reviewers’ on the

underpinnings of qualitative and mixed methods research. Keeping the audience in mind is

particularly important when addressing generalizability of the proposed study findings

because implicit disciplinary bias may operate when reviewers read applications.[22] Generali-

zation is typically understood as a statistical notion that involves drawing broad inferences

from specific circumstances.[23] However, criteria and discussions of generalizability in quali-

tative research are available,[24, 25] and given the multiplicity of qualitative approaches, cita-

tions regarding the goals of qualitative research can reassure reviewers. A number of reviewers

in our sample applied the statistical idea of generalizability to the proposed qualitative aims

and outcomes, and dismissed such methods as of limited value. As Myers asserts, some

research questions are better answered by probing into personal accounts to understand the

complexity of experiences within specific contexts, especially those surrounding deeply
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Table 5. Recommendations when writing mixed methods proposals for the NIH based on analysis of reviewer

comments.

Significance

• Include a rationale for using mixed methods, why it is the best approach

• Discuss the added value (the yield) of the mixed methods approach

Investigators

• Describe prior collaboration (funding/publication record) of the research team if applicable

• Describe the PI’s engagement with mixed methods research (e.g. prior training, future training plans)

◦ If K-grant application, ensure qualitative training plan is adequate

• Describe investigator roles

◦ Justify any overlapping roles

◦ Ensure needed expertise and skills are present in the team (qualitative expert, mixed methods expert,

statistician)

Innovation

• Discuss why the combination of methods used to accomplish the aims is innovative

◦ Explain if the project will develop new methods

Approach

• Describe the type of mixed methods study design proposed and rationale for the identified Aims.

• Ensure coherence among aims, research designs, and methods

• Describe theoretical models or conceptual frameworks that guide the project

• Describe the rationale behind sampling procedures

◦ Discuss both quantitative and qualitative sampling

◦ Discuss transferability (generalizability) in qualitative research

◦ Describe the relationship between the quantitative and qualitative samples (i.e. purposive sub-sample or

identical samples)

◦ Discuss mixed methods sampling

• Discuss qualitative data collection plan

◦ Describe data sources

◦ Consider unconventional data sources

◦ Describe how consistency in interviewing procedures will be achieved (e.g. interviewer training plans)

◦ Describe main domains for interviews with example questions

◦ Describe data management plans

• Discuss qualitative data analysis plan

◦ Describe how consistency in coding procedures will be achieved (e.g. coding meeting plans)

Discuss possible outcomes informed by relevant literature or investigator’s prior work

• Discuss mixed methods integration

Provide details on integration procedures

In sequential designs, explain linkage between quantitative and qualitative procedures (e.g. how qualitative findings

would inform intervention/instrument development)

Explain mixed methods language/jargon (i.e. “mixing” or “integration”) in terms of procedures/techniques

◦ Describe when in the project integration occurs (could occur at multiple phases)

◦ Describe how differences in inferences made from quantitative and qualitative components will be

reconciled

• Discuss project feasibility

◦ Ensure enough time/resources are allocated to the qualitative component

Environment

• If K-series application, ensure mentors have mixed methods expertise

• Describe the environment support for mixed methods research

https://doi.org/10.1371/journal.pone.0225308.t005
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sensitive topics such as cancer, addiction, racial disparities and mental health.[26] Investigators

need to avoid having the qualitative component come across as an “afterthought” or as a less

rigorous aspect of research.

The sampling approach linking the quantitative and qualitative strands, as well as the quali-

tative data collection and analysis plans, attracted considerable attention from reviewers.

Investigators should discuss the rationale for their sampling strategy, which should be guided

by their research questions. For example, a small qualitative sample size may be justified if the

purpose of that portion of the study is to achieve depth or analysis and understanding rather

than generalizable knowledge. Yet with the incorporation of a relevant theory or conceptual

framework, smaller sample qualitative results can serve as evidence that corroborates or does

not corroborate the theory or framework, thus suggesting the transferability of these results to

other similar samples or situations. Laying out the assumptions and rationale for the qualita-

tive sample size helps anticipate criticism from a reviewer who is not familiar with the smaller

sample sizes frequently employed in qualitative research.[27]

Investigators should comment on the relationship between the qualitative sample and

quantitative sample. For example, a common sampling approach in health services research is

one that begins with a probability sample followed by a purposive sub-sample for in-depth

exploration.[15, 28] Such a design (sometimes called an “explanatory sequential” design[1]) is

often used to provide a better understanding of patient or provider experiences. Mixed meth-

ods sampling has emerged as an independent sampling category, described as a procedure that

combines qualitative and quantitative sampling strategies in creative ways to address the

research questions at hand.[15, 28, 29] Investigators should refer to the mixed methods litera-

ture and pilot results when possible to reassure reviewers of the feasibility of the sampling

strategy.

Our analysis revealed that reviewers were not as familiar with studies that use an identical

sample for both qualitative and quantitative components (i.e. same sample of people partici-

pating in both strands of the study[29]). For example, having the same people participate in

both strands of the study can be useful when there is a clear need to have qualitative and quan-

titative data from all the participants to expand understanding, compare, or perhaps relate

qualitative to quantitative results. Such designs might be most suitable in intervention develop-

ment or pilot studies in which the goal is evaluating feasibility or getting feedback from partici-

pants, where sample sizes may be smaller than required for a fully powered study.[30]

Investigators may be tempted to limit the description of their qualitative data collection and

analysis plans in the interest of saving application space.[31] However, our research shows that

reviewers look for detailed discussions, especially strategies that will enhance rigor (see[32]).

For example, investigators should indicate how they intend to ensure consistency in interview-

ing and coding procedures by describing interviewer training and coding meeting plans.

Applicants should also be sure to enumerate the main domains for interviews and perhaps

provide examples of interview guide questions in a text box. Investigators should acknowledge

the large volume of data the qualitative component will generate, as well as its time-intensive

and exhaustive nature with clear data management plans (e.g., in the timeline and budget

justification).

As recognized by one reviewer in our sample, a challenge that investigators face concerns

the inductive nature of qualitative research that makes the methods difficult to predefine

entirely in a proposal (see[33]). Describing the “directionality” of the research, coding, and

data analytic plan, as guided by expected (deductively defined) and discovered (inductively

generated) codes, will aid in convincing reviewers that the investigative team well understands

the major thrust of the planned research, while also open to uncovering new data, allowing the

qualitative evidence to “speak for itself.” Unexpected findings could emerge that threaten to
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derail the course of the research project, especially if subsequent aims rely on findings from

the initial qualitative aim.[34] At times, identifying novel results that do not necessarily cor-

roborate hypothesized results suggest that “something went wrong.” Conversely, interrogating

such anomalous results may instead uncover an unexpected and novel finding that emerges

from this serendipitous discovery, which may contribute to a new approach toward resolving

the research problem under analysis.[35]

Investigators can offer a brief discussion about possible outcomes or alternative explana-

tions by drawing on the relevant literature or their experience. In some proposals, the qualita-

tive component of a study was described as ‘validating’ or ‘triangulating’ results from a

quantitative component (see[35]). If triangulation is a strategy for the study, investigators

should explain how they will reconcile differences in inferences made from quantitative and

qualitative components (doing so may involve collecting additional data to reconcile differ-

ences or re-examining constructs[33]).

Unfavorable comments about integration were related to a lack of details on procedures.

For example, in an exploratory sequential design (qualitative phase followed by a quantitative

phase), investigators should describe how qualitative themes systematically map onto quantita-

tive scales and items in developing instruments.[1] Because only one reviewer noted integra-

tion throughout all phases of the research process as a strength, it is unclear in which phase of

the research reviewers felt integration needed to be described the most. Nevertheless, this com-

ment deserves attention to highlight the importance of integration in a mixed methods study.

[36] Investigators can be guided by literature describing how integration may be achieved at

multiple stages of research.[36, 37] Moreover, PCORI standards for mixed methods emphasize

a clear description of how methods are integrated across one or more stages of the research

project, justification and details of sampling, and integration in data analysis, interpretation,

and conclusions.[38]

The mixed methods team

Challenges related to methodological and epistemological differences commonly surface in

mixed methods research teams.[39] Lessons learned from prior collaborations can help resolve

these issues during early stages of the project, which is of considerable value when project

milestones must be met under a designated timeline. Effective collaborations through frequent

meetings and open discussions of methodological issues have been linked to better engage-

ment in integration of findings and the ability of the team to fully leverage the benefits of

mixed methods research.[40] Investigators need to keep in mind the potential overlap of roles

when putting together an interdisciplinary mixed methods team. Each team member’s com-

plementary and not duplicative role should be clearly defined in the proposal. Investigators

should also demonstrate their commitment to mixed methods research by noting their prior

training or future plans to obtain training. Reviewers noted the principal investigator’s mixed

methods experience as a strength more frequently than qualitative or quantitative expertise

alone. Research on mixed methods team dynamics suggests that principal investigators who

understand and value the integration aspect of mixed methods research convey their ability to

facilitate team-level and project-level integration.[40, 41] Researchers submitting K-series

applications should choose mentors with mixed methods expertise. Few reviewer comments

concerned the Environment for mixed methods research, representing a lost opportunity for

applicants to emphasize the institutional support for mixed methods.
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Making the case for innovation

Contrary to the belief that the cutting-edge nature of mixed methods itself is appealing to

funding agencies, proposing mixed methods alone was not considered innovative by review-

ers. However, reviewers noted that using a mixed methods approach to understand mecha-

nisms and contexts not previously understood was innovative. Other examples using mixed

methods that may be considered innovative include understanding why an intervention did or

did not work,[42, 43] eliciting diverse perspectives on a problem,[44] or using a latent class

transition model as a sampling frame for semi-structured interviews.[45] Convincing the

reviewers that mixed methods is the best approach for addressing research questions may help

ease concerns about the burden placed on research subjects whose participation is requested

in both quantitative and qualitative components of the study.

Conclusion

Mixed methods approaches are well suited for addressing the aims of health services and

implementation research. Nevertheless, applicants should be careful to provide the assump-

tions behind the methods proposed so that reviewers who were primarily trained in quantita-

tive methods from disciplines like epidemiology and statistics will understand the link

between the specific aims and the need for mixed methods. Reviewers look for details about

sampling, data collection and data analysis plans, and data integration procedures. Applicants

should anticipate and mitigate reviewer concerns about potential drawbacks of mixed methods

related to human subjects, time and resource intensity, and generalizability of findings. Our

study provides some empirical guidance for investigators seeking to take full advantage of

mixed methods to address pressing clinical and public health challenges.
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Charles Deutsch, Joseph J. Gallo.

References
1. Creswell JW, Plano Clark VL. Designing and conducting mixed methods research. 3rd ed. Washing-

ton, D.C.: Sage Publications; 2017.

2. Creswell JW, Plano Clark VL, Gutmann ML, Hanson WE. Advanced mixed methods research designs.

In: Tashakkori A, Teddlie C, editors. Handbook of mixed methods in social and behavioral research.

Thousand Oaks: Sage; 2003. p. 209–40.

3. O’Cathain A. A practical guide to using qualitative research with randomized controlled trials. Oxford,

UK: Oxford University Press; 2018.

4. Dziak JJ, Nahum-Shani I, Collins LM. Multilevel factorial experiments for developing behavioral inter-

ventions: Power, sample size, and resource considerations. Psychol Methods. 2012; 17(2):153–75.

https://doi.org/10.1037/a0026972 PMID: 22309956

5. Kravitz RL, Duan N, Braslow J. Evidence-based medicine, heterogeneity of treatment effects, and the

trouble with averages. Milbank Q. 2004; 82(4):661–87. https://doi.org/10.1111/j.0887-378X.2004.

00327.x PMID: 15595946.

6. Kawachi I, Berkman LF. Neighborhoods and health. Oxford: Oxford University Press; 2003.

7. Curry L, Shield R, Wetle T, editors. Improving aging and public health research: Qualitative and mixed

methods. Washington, D.C.: American Public Health Association; 2006.

8. Plano Clark VL. The adoption and practice of mixed methods: U.S. trends in federally funded health-

related research. Qual Inq. 2010; 16:428–40.

9. Coyle CE, Schulman-Green D, Feder S, Toraman S, Prust ML, Plano Clark VL, et al. Federal funding

for mixed methods research in the health sciences in the United States: Recent trends. J Mix Methods

Res. 2018; 12(3):1–20.

10. Wisdom JP, Cavaleri MA, Onwuegbuzie AJ, Green CA. Methodological reporting in qualitative, quanti-

tative, and mixed methods health services research articles. Health Serv Res. 2012; 47(2):721–45.

https://doi.org/10.1111/j.1475-6773.2011.01344.x PMID: 22092040; PubMed Central PMCID:

PMC3419885.

11. Creswell JW, Klassen AC, Plano Clark VL, Clegg Smith K, Meisser HF. Best practices for mixed meth-

ods research in the health sciences. Washington, D.C.: Commissioned by the Office of Behavioral and

Social Sciences Research (OBSSR), 2011.

12. NIH Office of Behavioral and Social Sciences. Best practices for mixed methods research in the health

sciences. 2nd ed. Bethesda, MD: National Institutes of Health; 2018.

13. Dahlberg B, Wittink M, Gallo JJ. Funding and publishing integrated studies: Writing effective mixed

methods manuscripts and grant proposals. In: Tashakkori A, Teddlie C, editors. Handbook of mixed

methods in social & behavioral research. 2nd ed. London: Sage Publications; 2010. p. 775–802.

14. Wisdom JP, Fetters MD. Funding for mixed methods research: Sources and strategies. In: Hesse-Biber

SN, Johnson RB, editors. The Oxford handbook of multimethod and mixed methods research inquiry.

New York, New York: Oxford University Press; 2015. p. 314–32.

15. Curry L, Nunez-Smith M. Mixed methods in health sciences research: A practical primer. Thousand

Oaks, California: Sage Publishers; 2014.

16. O’Cathain A. Writing a proposal. A practical guide to using qualitative research with randomized con-

trolled trials: Oxford University Press; 2018. p. 79–87.

17. Guetterman T, Creswell JW, Deutsch C, Gallo JJ. Skills development and academic productivity of

scholars in the NIH Mixed Methods Research Training Program for the Health Sciences (invited publica-

tion). Int J Mult Res Approaches. 2018; 10(1):1–17.

18. Guetterman T, Creswell JW, Deutsch C, Gallo JJ. Process evaluation of a retreat for scholars in the first

cohort: The NIH Mixed Methods Research Training Program for the Health Sciences. J Mix Methods

Res. 2019; 13:52–68. https://doi.org/10.1177/1558689816674564 PMID: 30631250

19. Guetterman T, Creswell JW, Wittink MN, Barg FK, Castro F, Dahlberg B, et al. Development of a self-

rated mixed methods skills assessment: The NIH Mixed Methods Research Training Program for the

Mixed methods grant reviews

PLOS ONE | https://doi.org/10.1371/journal.pone.0225308 November 15, 2019 14 / 16

https://doi.org/10.1037/a0026972
http://www.ncbi.nlm.nih.gov/pubmed/22309956
https://doi.org/10.1111/j.0887-378X.2004.00327.x
https://doi.org/10.1111/j.0887-378X.2004.00327.x
http://www.ncbi.nlm.nih.gov/pubmed/15595946
https://doi.org/10.1111/j.1475-6773.2011.01344.x
http://www.ncbi.nlm.nih.gov/pubmed/22092040
https://doi.org/10.1177/1558689816674564
http://www.ncbi.nlm.nih.gov/pubmed/30631250
https://doi.org/10.1371/journal.pone.0225308


Health Sciences. J Contin Educ Health Prof. 2017; 37(2):76–82. https://doi.org/10.1097/CEH.

0000000000000152 PMID: 28562495

20. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol. 2006; 3(2):77–101.

21. Cheek J. It depends: Possible impacts of moving the field of mixed methods research toward best prac-

tice guidelines. In: Hesse-Biber SN, Johnson RB, editors. The Oxford handbook of multimethod and

mixed methods research inquiry. New York, New York: Oxford University Press; 2015. p. 314–32.

22. Luborsky M, Sankar A. Cultural forces in the acceptance of qualitative research: Advancing mixed

method research. In: Curry L, Shield R, Wetle T, editors. Improving aging and public health research:

Qualitative and mixed methods. Washington, D.C.: American Public Health Association; 2006.

23. Polit DF, Beck CT. Generalization in quantitative and qualitative research: Myths and strategies. Int J

Nurs Stud. 2010; 47(11):1451–8. https://doi.org/10.1016/j.ijnurstu.2010.06.004 PMID: 20598692.

24. Morse JM. Qualitative generalizability. Qual Health Res. 1999; 9(1):5–6.

25. Chmiel JA, Chmiel M. Generalization in and from qualitative analysis. In: Flick U, editor. The SAGE

handbook of qualitative data analysis. London: Sage Publications; 2013.

26. Myers M. Qualitative research and the generalizability question: Standing firm with Proteus. Qual Rep.

2000; 4.

27. Luborsky M, Rubinstein R. Sampling in qualitative research: Rationales, issues, and methods. Res

Aging. 1995; 17(1):89–113. https://doi.org/10.1177/0164027595171005 PMID: 22058580

28. Teddlie C, Yu F. Mixed methods sampling: A typology with examples. J Mix Methods Res. 2007; 1:77–

100.

29. Collins KM, Onwuegbuzie AJ, Jiao QG. A mixed methods investigation of mixed methods sampling

designs in social and health science research. J Mix Methods Res. 2007; 1:267–94.

30. Kraemer HC, Mintz J, Noda A, Tinklenberg J, Yesavage JA. Caution regarding the use of pilot studies

to guide power calculations for study proposals. Arch Gen Psychiatry. 2006; 63(5):484–9. https://doi.

org/10.1001/archpsyc.63.5.484 PMID: 16651505.

31. Drabble SJ, O’Cathain A, Thomas KJ, Rudolph A, Hewison J. Describing qualitative research under-

taken with randomised controlled trials in grant proposals: A documentary analysis. BMC Med Res

Methodol. 2014; 14:24. https://doi.org/10.1186/1471-2288-14-24 PMID: 24533771; PubMed Central

PMCID: PMC3937073.

32. Creswell JW, Poth CN. Qualitative inquiry and research design: Choosing among five approaches. 4th

ed. Thousand Oaks, CA: Sage; 2018.

33. Sandelowski M, Barroso J. Writing the proposal for a qualitative research methodology project. Qual

Health Res. 2003; 13(6):781–820. https://doi.org/10.1177/1049732303013006003 PMID: 12891715.

34. Castro FG, Kellison JG, Boyd SJ, Kopak A. A methodology for conducting integrative mixed methods

research and data analyses. J Mix Methods Res. 2010; 4(4):342–60. https://doi.org/10.1177/

1558689810382916 PMID: 22167325; PubMed Central PMCID: PMC3235529.

35. Hesse-Biber S. Feminist approaches to triangulation: Uncovering subjugated knowledge and fostering

social change in mixed methods research. J Mix Methods Res. 2012; 6:137–46.

36. Fetters MD, Curry LA, Creswell JW. Achieving integration in mixed methods designs-principles and

practices. Health Serv Res. 2013; 48(6 Pt 2):2134–56. https://doi.org/10.1111/1475-6773.12117 PMID:

24279835; PubMed Central PMCID: PMC4097839.

37. Fetters MD, Molina-Azorin JF. The Journal of Mixed Methods Research starts a new decade: The

mixed methods research integration trilogy and its dimensions. J Mix Methods Res. 2017; 11:291–307.

38. Patient-Centered Outcomes Research Institute. PCORI Methodology Standards. February 2019 [cited

2019 July 9]. Available from: https://www.pcori.org/research-results/about-our-research/research-

methodology/pcori-methodology-standards-MixedMethodsResearch.

39. Curry LA, O’Cathain A, Plano Clark VL, Aroni R, Fetters M, Berg D. The role of group dynamics in

mixed methods health sciences research teams. J Mix Methods Res. 2012; 6:5–20.

40. O’Cathain A, Murphy E, Nicholl J. Multidisciplinary, interdisciplinary, or dysfunctional? Team working in

mixed-methods research. Qual Health Res. 2008; 18(11):1574–85. https://doi.org/10.1177/

1049732308325535 PMID: 18849518.

41. Bowers B, Cohen LW, Elliot AE, Grabowski DC, Fishman NW, Sharkey SS, et al. Creating and support-

ing a mixed methods health services research team. Health Serv Res. 2013; 48(6 Pt 2):2157–80.

https://doi.org/10.1111/1475-6773.12118 PMID: 24138774; PubMed Central PMCID: PMC3870895.

42. Shaw EK, Ohman-Strickland PA, Piasecki A, Hudson SV, Ferrante JM, McDaniel RR Jr., et al. Effects

of facilitated team meetings and learning collaboratives on colorectal cancer screening rates in primary

care practices: A cluster randomized trial. Ann Fam Med. 2013; 11(3):220–8, S1-8. https://doi.org/10.

1370/afm.1505 PMID: 23690321; PubMed Central PMCID: PMC3659138.

Mixed methods grant reviews

PLOS ONE | https://doi.org/10.1371/journal.pone.0225308 November 15, 2019 15 / 16

https://doi.org/10.1097/CEH.0000000000000152
https://doi.org/10.1097/CEH.0000000000000152
http://www.ncbi.nlm.nih.gov/pubmed/28562495
https://doi.org/10.1016/j.ijnurstu.2010.06.004
http://www.ncbi.nlm.nih.gov/pubmed/20598692
https://doi.org/10.1177/0164027595171005
http://www.ncbi.nlm.nih.gov/pubmed/22058580
https://doi.org/10.1001/archpsyc.63.5.484
https://doi.org/10.1001/archpsyc.63.5.484
http://www.ncbi.nlm.nih.gov/pubmed/16651505
https://doi.org/10.1186/1471-2288-14-24
http://www.ncbi.nlm.nih.gov/pubmed/24533771
https://doi.org/10.1177/1049732303013006003
http://www.ncbi.nlm.nih.gov/pubmed/12891715
https://doi.org/10.1177/1558689810382916
https://doi.org/10.1177/1558689810382916
http://www.ncbi.nlm.nih.gov/pubmed/22167325
https://doi.org/10.1111/1475-6773.12117
http://www.ncbi.nlm.nih.gov/pubmed/24279835
https://www.pcori.org/research-results/about-our-research/research-methodology/pcori-methodology-standards-MixedMethodsResearch
https://www.pcori.org/research-results/about-our-research/research-methodology/pcori-methodology-standards-MixedMethodsResearch
https://doi.org/10.1177/1049732308325535
https://doi.org/10.1177/1049732308325535
http://www.ncbi.nlm.nih.gov/pubmed/18849518
https://doi.org/10.1111/1475-6773.12118
http://www.ncbi.nlm.nih.gov/pubmed/24138774
https://doi.org/10.1370/afm.1505
https://doi.org/10.1370/afm.1505
http://www.ncbi.nlm.nih.gov/pubmed/23690321
https://doi.org/10.1371/journal.pone.0225308


43. Joo JH, Hwang S, Abu H, Gallo JJ. An innovative model of depression care delivery: Peer mentors in

collaboration with a mental health professional to relieve depression in older adults. Am J Geriatr Psy-

chiatry. 2016; 24(5):407–16. https://doi.org/10.1016/j.jagp.2016.02.002 PMID: 27066731; PubMed

Central PMCID: PMC5116434.

44. Barg FK, Huss-Ashmore R, Wittink MN, Murray GF, Bogner HR, Gallo JJ. A mixed methods approach

to understand loneliness and depression in older adults. J Gerontol B Psychol Sci Soc Sci. 2006; 61(6):

S329–39. https://doi.org/10.1093/geronb/61.6.s329 PMID: 17114313

45. Gallo JJ, Abshire M, Hwang SY, Nolan MT. Advance directives, medical conditions, and preferences for

end-of-life care in a 12-year follow-up study. J Pain Symptom Manage. 2019; 57(3):556–65. https://doi.

org/10.1016/j.jpainsymman.2018.12.328 PMID: 30576712

Mixed methods grant reviews

PLOS ONE | https://doi.org/10.1371/journal.pone.0225308 November 15, 2019 16 / 16

https://doi.org/10.1016/j.jagp.2016.02.002
http://www.ncbi.nlm.nih.gov/pubmed/27066731
https://doi.org/10.1093/geronb/61.6.s329
http://www.ncbi.nlm.nih.gov/pubmed/17114313
https://doi.org/10.1016/j.jpainsymman.2018.12.328
https://doi.org/10.1016/j.jpainsymman.2018.12.328
http://www.ncbi.nlm.nih.gov/pubmed/30576712
https://doi.org/10.1371/journal.pone.0225308

