Common Methodological Problems in

Health Services Research Proposals

RICHARD R. BOOTZIN, LEE SECHREST, ANNE SCOTT, & MAUREEN HANNAH

Department of Psychology, University of Arizona

The Veterans Administration's intramural health services research program dispenses more than $8,000,000 annually. Investigators submit proposals that are evaluated by means of peer review. The quality of the proposals varies widely. As a step toward increasing quality, the current project was undertaken to describe recurrent methodological problems identified by the peer reviewers who participate in the VA Health Services Research and Development Review Panels and to compare the problems to ones identified in other health services research proposals.

It is hoped that a list of criteria to which reviewers pay attention could be used by investigators as a reminder to address important methodological issues in their proposals. It may be that there are no obvious answers to some of the problems, but investigators should be aware of potential problems, consider alternate solutions, and provide a rationale for their methodological decisions.

Method

In the VA review process, a primary reviewer and two secondary reviewers prepare written reviews for presentation at the research review committee meeting. They present their reviews at the research review committee meeting and the members of the review committee discuss the proposal. Following the meeting, a summary review is prepared that summariz​es the written comments and the discussion of the proposal. Each member of the review committee serves as the primary and secondary reviewer on more than one proposal. The principal components of the reviews are description, critique (significance and originality, methodology and analysis, data source, organization and management of the project),

investigator qualifications, human subjects approval1 facilities and resources, budget, importance and impact, and recommendations.

The written peer reviews and summary reviews of 103 VA grant proposals from the VA review committee meetings of March 9 - 10, 1987, July 27 -29, 1987 and January 11-13, 1988 were examined by the authors. Design, analysis, administrative, and methodological issues were identified by reviewers. Information identifying the reviewers was removed by the VA before the reviews were sent to the authors. A methodological issue was listed for a proposal if the issue was mentioned anywhere in any of the reviews regarding that proposal.

Ii should be noted that the views of some reviewers were represented more often than others by virtue of their having had more proposals to review. Each proposal was reviewed by three reviewers and discussed by the entire panel. Thus, the methodologi​cal issues identified reflect the collective judgment of a group of experts rather than the judgments of a specific individual.

Results

Table I provides the frequency and percentage of proposals in which issues were mentioned as either relevant or as a criticism.

Background

Whether or not a proposal had an adequate literature review was noted in over half of the proposals. Positive comments were made on 30% of the proposals while 24% were criticized for leaving out important and relevant areas or not being thorough enough. Approximately 10% of the proposals were criticized for not having collected pilot research, which

Table 1

FREQUENCY OF METHODOLOGICAL ISSUES IN PROPOSAL REVIEWS (n = 103)



Mentioned
Criticism

Background


Literature review
31 (30.1%)
25 (24.3%)


Pilot research
17 (16.5%)
10  (9.7%)

Internal Validity


Adequacy of design
30 (29.1%)
40 (38.8%)


Confounds
6 (5.8%)
39 (37.9%)


Attrition
5 (4.90/o)
23 (22.3%)


Whether or not subjects are blind to experimental conditions
1 (2.0%)
5 (4.9%)

Construct Validity


Adequacy of operational definitions
7 (6.8%)
39 (37.9%)


Specification errors
1 (1.0%)
8  (7.8%)

Statistical Conclusion Validity


Adequacy of statistical analysis strategy
15 (14.6%)
53 (51.5%)


Unit of analysis
4 (3.9%)
13 (12.6%)


Power
19 (18.4%)
35 (34.0%)

External Validity


Representativeness of the sample
3 (2.9%)
38 (36.9%)


Sample size
6 (5.8%)
11 (10.7%)

Measurement Issues


Reliability of measures
17 (16.5%)
35 (34.0%)


Validity of measures
12 (11.7%)
40 (38.8%)


Appropriateness of measure
14 (13.6%)
27 (26.2%)


Respondent burden
4 (3.9%)
33 (32.0%)

Logistical/Administrative Issues


Recruitment of subjects
6 (5.8%)
21 (20.4%)


Data collection
21 (20.4%)
45 (43.7%)


Data management
29 (28.2%)
17 (6.5%)


Training of staff
2 (1.9%)
4 (3.9%)


Work plan
16 (15.5%)
17 (16.5%)


Cost Analyses
4 (3.9%)
33 (32.0%)

Qualifications of Investigator Team


Statistical qualifications
6 (5.8%)
24 (23.3%)


Methodological qualifications
19 (18.4%)
30 (29.1%)


Social science research qualifications
7 (6.8%)
17 (16.5%)


Appropriateness of time allocations
11 (10.7%)
16 (15.5%)

Budget Problems
18 (17.5%)
31 (30.1%)

Significance
31 (30.1%)
29 (28.2%)

in some cases would be a prerequisite for determining the feasibility of a proposed study.

Internal Validity

The adequacy of the experimental design is one of the most important issues. Reviewers frequently mentioned good design features; however, they criticized more than one third of the proposals for having poor designs. The most frequently identified design problem had to do with variables confounding the experimental or comparison groups. In some cases, for example, geographic location or severity of the problem confounded with the treatment conditions.

Another important problem affecting more than one in five proposals, was potential attrition. If differential attrition among treatment conditions were likely, the groups would no longer be equivalent. Reviewers particularly expected a discussion of attrition for long-term studies in which discussion about how subjects were to be motivated to remain in the study was missing. Attrition may also be a problem in some cases if it appears possible that statistical power of the study could be affected.

Construct Validity

In this category, we listed problems regarding the adequacy of definitions for the independent variables and errors of specification between different treatment conditions. The issues regarding the adequacy of measure of dependent variables are compiled under measurement issues. More than one third of the proposals were criticized for having inadequate operational definitions of treatment conditions (e.g., amount and length of treatment), vague operationalization of constructs, and little rationale for interventions.

Statistical Conclusion Validity

The single most frequent criticism, applying to half of the proposals, dealt with the statistical analysis strategy. The proposals often did not include enough detail about the proposed analyses or the reviewers had reservations about the analyses proposed. Most applications could benefit from statistical consultation, and reviewers considered such consultants important members of the investigative team. Generally, direct involvement of statistical and methodological experts is regarded as even better than reliance on consultants. 

A common consideration among statistical issues was power. Reviewers commented positively if power calculations were included and were critical if they were omitted. One third of the proposals were criticized for either lacing a power analysis, providing incorrect power analyses, or for having inadequate power to test the hypotheses.

A less common, but important, statistical problem was the unit of analysis. Proposals were criticized if they did not discuss what the appropriate unit of analysis should be and how that might affect the overall analysis strategy. For example, group or even hospital might be the appropriate unit rather than subject.

External Validity

The primary issue regarding external validity, affecting one-third of the proposals, concerned the representativeness of the sample. Examples of concerns identified by reviewers included selection problems, no discussion of important subject variables, and unspecified sampling plans.

Measurement Issues

Reviewers frequently identified the reliability and validity of dependent variables. If the measures were developed by the investigators, data about reliability and validity were expected. However, reliability and validity issues were often omitted entirely. Even when standard measures were proposed, the appropriateness of the measures for the questions being investigated was frequently criticized. Sometimes it was noted that measures seemed to be included more because of the ease of data collection than that they provided adequate tests of the hypotheses. Over one-fourth of the proposals were criticized because the measures were not appropriate; for example, if there was an exclusive reliance on self-report measures or if information could be obtained more reliably from medical records than directly from the subjects. Another common measurement issue was the amount of respondent burden required. Almost one-third of the proposals were criticized for excessive respondent burden and related issues such as underestimating practical problems with the measures.

Logistical/Administrative issues

The most recurrent logistical problem dealt with data collection. Over 40% of the proposals were identified as having problems related to data collection. An example of reviewer comment was that the proposal gave no attention to data completeness or quality control and that there was questionable reliability of data collection. Proposed data collection or analysis after the funding period was to be complet​ed was seen as problematic. Other frequently identified logistical problems included data manage​ment and difficulties associated with the recruitment of subjects. Another important administrative issue was the specification of a work plan including personnel sufficient to complete necessary activities and a clearly articulated description of responsibilities.

Cost Analyses

Almost one-third of the proposals were criticized for issues regarding cost-benefit analyses. As was the case with statistical analyses, the employment of a consultant or other involvement of an expert would have been beneficial for those proposals in which cost-benefit analyses were important.

Qua1iflcations of Investigator Team

The most commonly identified problems regarding the qualifications of the investigator team had to do with methodological, social science research, and statistical qualifications. For some proposals, the investigator team had little experience with research in the area of the proposal. Reviewers often noted the number of previous publications of the investiga​tors if they were seen as insufficient. Hired consul​tants who would have limited time commitments were not seen as a solution to this problem. Many proposals were criticized because of inadequate time allocations for important team members.

Budget Problems

Thirty percent of the proposals were criticized for budget problems. Many of these had to do with insufficient justification. The budget was examined carefully by reviewers and detailed, thoughtful, justification was required. Sometimes the reviewers would comment that the budget was not large enough given the scope of the proposal. Budgets that were either too large or small raised questions of credibility about the investigative team.

Significance

Reviewers are required to comment on the significance of the project to the VA and to the advancement of knowledge. Over one-fourth of the proposals were criticized for not making a significant contribution to health services research.

Issues identified in Table 1 that were most frequently cited (either in terms of a criticism, or overall, which could be either negative or positive) by the reviewers are listed in rank order in Table 2. 

Two issues are much higher on the overall list than they are on the list of criticisms: significance and background literature. Both are elements of the review outline provided to reviewers. Thus, almost all reviewers will make some comment about the adequacy of the background literature and the significance of the project.

Discussion

The fifteen most highly ranked criticisms could serve as a checklist against which investigators should check their proposals to ensure that they have dealt adequately with common methodological issues. It is important to note, however, that although some issues may not be cited as often by reviewers, they can be critical ones for certain proposals. Particularly critical issues for a specific proposal are sometimes referred to as "fatal flaws". The present analysis does not help investigators to identify the one or two most important issues for their particular proposals, but instead identifies the common, recurrent methodological problems.

Two issues that deal with the general conceptual framework of research deserve mention. First, the conceptual and theoretical integrity of the research is of paramount importance. Investigators would be well advised to put more thought into what they want to find out before they specify how to find it out. Many of the methodological problems could be solved more easily if the investigators had a clearer conceptual framework for their research and dearer idea of what hypotheses were being evaluated. Second, reviewers responded positively to evidence of programmatic

Table 2

RANK ORDER OF TOP 15 METHODOLOGICAL ISSUES

Criticisms
Overall (Positive & Negative)


1
Statistical analysis strategy
1
Adequacy of design


2
Logistics of data collection strategy
2
Statistical analysis


3.5
Adequacy of design
3
Logistics of data collection


3.5
Validity of measures
4
Significance


5.5
Confounding
5
Background literature


5.5
Constructs adequately defined
6
Statistical power


7
Representativeness of sample
7.5
Reliability of measures


8
Statistical power
7.5
Validity of measures


9
Reliability of measures
9.5
Methodological qualifications


10.5
Cost analysis
9.5
Budget


10.5
Respondent burden
11.5
Constructs adequately defined


12
Budget
11.5
Logistics of data management


13
Methodological qualifications
13
Confounding


14
Significance
14.5
Representativeness of sample


15
Appropriateness of measures
14.5
Appropriateness of measures

research and a continuing commitment to a problem area Investigators should be encouraged to place their proposals within a broader, programmatic effort.

Comparison with Other Health Services Research

Evaluations

To evaluate the generality of the results reported for the methodological problems in VA health services research proposals, we examined other similar analyses of research proposals. One such analysis was conducted on the first research grant applications in Emergency Medical Services Systems following new legislation. In 1974, 26 proposals were submitted, of which 24 were disapproved. Table 3 provides a rank order of the methodological problems identified from study section minutes and the percentages of proposals to which each applied (Berilla, 1975).

A comparison of Table 3 with Table 2 indicates that many of the most frequent criticisms of VA proposals also appear as frequent criticisms of EMSS proposals. Thus, statistical analysis issues, design problems, and data collection problems are among the most highly ranked methodological problems in both analyses.

More of the criticisms in the EMSS analysis than in the VA proposals dealt with the conceptual framework, the significance of the research approach, and practical problems such as collaborative arrange​ments. To some extent, this may reflect the early stage of development in EMSS research at the time of the analysis. Nevertheless, the adequacy of the conceptual and theoretical framework continues to be an important feature to which reviewers attend in the VA health services research, as well.

The clarity with which a study is developed and the significance of the proposed research are issues of considerable importance. The crucial question is, quite simply, whether the study is of scientific and practical merit. Does it add to the knowledge base of its field? Reviewers of proposed EMSS research studies noted that about half of the proposals would have added little new and useful information. Of the VA sample, about a quarter of the proposals were

Table 2

RANK ORDER OF REASONS FOR DISAPPROVAL OF GRANT PROPOSALS FOR EMERGENCY MEDICAL SERVICES SYSTEMS RESEARCH (FROM BERILLA, 1975)


Rank 
Reason
Percentage


1
Proposal not innovative, no new information
58%'


2
Methodological/design problems
54%


3
Inadequate/inappropriate description of data collection and analysis
42%


4.5
Vague or missing methodology
33%


4.5
inadequate experience, training, or knowledge of investigator
33%


6.5
Approach of research is not useful in this format
29%


8.5
Proposal lacks specificity, poorly organized
25%


10
Unrealistic budget
21%


11.5
Poorly defined or described resources
13%


11.5
Likelihood of successful completion not evident
13%

criticized for a lack of potential significance. 

Another study of NIH proposals was carried out

by Eaves (1982). His study resulted in a list of common reasons for disapproval of proposals that comprised the following:

· An apparent lack of new or original ideas.

· A diffuse, rambling, superficial, or unfocused research plan.

· A lack of understanding of published work in the field, as reflected in large part by the presentation and treatment of the pertinent literature.

· A lack of background and experience in the essential methodology.

· Uncertainty concerning the future directions that the research could take.

· An experimental approach that involves questionable reasoning.

· The absence of an acceptable scientific rationale.

· An attempt to conduct an unrealistically large amount of work.

· A lack of sufficient experimental detail; and

· an uncritical approach.

The problems that we identified with VA proposals map fairly well onto the list developed by Eaves even though the proposals he had reference to were of a biomedical rather than a health services nature.

In summary, the recurrent methodological problems in VA, EMSS, and NIH proposals dealt with central issues of research including the adequacy of the research design, problems of data collection, the statistical analysis strategy, and the conceptual clarity and significance of the research. The substantial similarity of the problems suggests strongly that the difficulties are generic. The lessons to be learned are, we believe, of broad import to researchers hoping to generate support for their research ideas.

Our analysis suggests that the problems involved in meeting review committee expectations are not simple; nor, on the other hand, are they intractable. Investigators need, in preparing proposals, to ask themselves on what points their proposed work might be vulnerable. The material presented here could certainly serve as a checklist-type of beginning point. Investigators need to ask themselves whether or not they have dealt with all the issues and, if not, what steps are required to forestall criticism. If, in dealing with issues, e.g., the unit of analysis problem or differential attrition, no completely satisfactory solutions are available, investigators should demon​strate awareness of the problem, at a minimum, and ways of neutralizing it if possible. Finally, investiga​tors need to provide assurance to review committees that the methods that are proposed will be sufficient to provide sound information justifying conclusions they will want to draw. That assurance will be in some proportion to the clarity of thinking and definiteness of plans that are put forth. Those elements of a proposal are under the complete control of the investigator even if other aspects of the research are not.
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