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INTRODUCTION

This technical assstance paper describes the process of applying for aresearch grant
from the Nationd Ingtitute of Mental Hedlth, how such applications are processed and
evauated, and the criteria used to evauate grant applications. The author is responsible
for programs that support mental health research in the areas of child and adult
psychopathology. Most of the examples are drawn from these areas and the
methodologica and conceptual advice offered may not be applicable to research in other
areas of research, such asbiologica research, basic behaviora research, and services
research.



Grant application procedures. The Nationd Inditute of Mentdl Hedth is one of the
indtitutes in the Nationd Ingtitutes of Hedth. NIMH funds grants for both individua
research projects and research training/research career development. Grants for research
projects fund one or more specific studies that aim to address an issue of relevance to
understanding mentd health and mentd disorders. Research training/career development
grants provides sdary, stipend, and other support to train aparticular researcher in
research methodology in a specific menta hedth-relevant research area or to support an
exiding program at a particular universty or research inditution thet trains researchersin
research skills relevant to menta hedlth research. A variety of both research awards and
research training/career development grants are available. Types of research grants
include regular research grants (referred to as "R0O1S' in the identifying codes assigned to
submitted applications); smal research grants (referred to as "R03s'); psychosocid
treatment development grants (designated as "R21s"); and Multi- Indtitutiond
Collaborative Research (designated as "R10s"). Research training/career devel opment
grantsinclude pre- and post-doctora research training fellowships ("F31s' and "F32s");
Mentored Research Scientist Development Awards ("KO01s'; "K08s' and "K23s") and
Independent Scientist Awards ("K02s' and "K24s"). The different types of awards have
various digibility and budget restrictions. Brief descriptions of these avards are available
on the Internet at www.nimh.nih.gov/grants/index.htm under "Generd Information About
NIMH Grants, Programs and Program Staff Contacts.”

Applying for aresearch grant is an involved and demanding process. All research project,
career development, and indtitutional research training grant gpplications submitted to
Public Hedlth Service agencies, including the Nationd Indtitutes of Health components,
are submitted using the Public Health Service 398 grant gpplication form (State and
loca government units may use ancther form, but commonly also use the 398 form).
Individua pre- and post-doctord research fellowships are submitted using the Public
Health Service 416 application form. These gpplication forms may be obtained from
your college, university or medical school office of sponsored research, from the Office

of Grants Information, Center for Scientific Review, Nationd Ingtitutes of Hedth, Suite
1040, 6701 Rockledge Drive MSC 7710, Bethesda, Maryland 20892- 7710 (phone: (301)
435-0714) or directly from the Internet a www.nih.gov/grants/funding/funding.htm

under "NIH Application Instructions and Forms." To download PHS 398 ingtructions and
gpplication form sheets you will need to use Adobe Reader software, but both the NIH
PHS 398 and the PHS 416 webpages provides alink to download this software if you
don't dready haveit.

NIH does not award grants to individuals, rather dl grants are awarded to ingtitutions that
are respongble for the adminigtration, especialy the financia adminigtration, of the grant
award. Grant applications must be gpproved by and signed by a responsible indtitutiona
officia. A research goplicaion is usually prepared by and submitted by a researcher who
is designated as the "Principd Investigator” for the project and is responsible for the
scientific conduct of the project. Many projects have more than one scientist with more or
lessequd responghbility for the project who may be designated as "Co-PIs' on the
research team, but NIH does not formaly recognize "Co-Principd Investigators.™” A
gngleindividud (the P) is regarded as solely responsible for the scientific conduct of the



study. And athough a research grant is awarded to the indtitution rather than the F1, the
Pl isregarded by NIH as key to the conduct of the research project. Thus, if the Principd
Investigator moves to another inditution, the research grant will usudly be transferred to
the investigator’ s new indtitution, provided it is feasible to conduct the research a the
new sSite. Replacing the designated Principa Investigator (or other key personnel) ona
research grant requires gpprova from NIMH.

NIH identifies areas of research in which research grant support is available in two ways.
with sanding Program Announcements (PAS) and specific Requests for Applications
(RFAS). Program announcements indicate the areas of research in which grant awarding
programs at NIH typicaly award research grants. Most PAsindicate arange of relatively
non-specific research topics in which researchers are free to develop research proposals
(e.g., "Research on Co-Morbidity of Mental Disorders'). Requests for Applications
typicaly identify specific research topics that programs are interested in supporting (e.g.,
"Research on Child Neglect”"). RFAs usudly target important, but under-researched aress,
are often one-time or limited-in-time submissions, and often have a specific amount of
funds set-aside to support the best gpplications on the research topic. Announcement of
specific grant mechaniams and ingructions for completing the grant gpplication forms

can be obtained from a number of sources. The NIH Office of Grants Information

(phone: (301) 435-0714) can supply you with ingtructions for different types of award
gpplications and announcements for specific requests for applications (RFAS). NIMH
announcements and RFAs are available on the Nationa Ingtitute of Mental Hedlth

Internet home page at www.nimh.nih.gov/grants/index.ntm. NIMH has aso implemented
an automated fax retrieval system to dlow you to immediately obtain NIMH grant and
program announcements by fax (Menta Health FAX4U). To access this system cdll

(301) 443-5158 from atouch-tone fax machine and follow the voice ingtruction. A lig of
documents available on the Menta Health FAX4U system can aso be accessed on the
Internet at www. ni mh. ni h. gov/ research/ faxlist. pdf (AdobeReader pdf
format).

It isimportant - and it isthe applicant'sresponsbility - to follow theinstructionsin
the PHS 398 instructions and the specific program announcement for completing an
application for a specific type of award. Theingdructions provide directions on what to
include in the various sections of the gpplication form, page limitations, deadline dates

for submission of types of applications, digibility requirements, budget and time
limitations, and restrictions on materids that can be submitted (e.g., in gppendices). In
addition, changes in grant announcements, ingtructions, and gpplication procedures are
published in the NIH Guide for Grants and Contracts and, when they are published, they
then become official NIH policy superceding the current published announcements.
Therefore, you need to keep informed of such announced changes relevant to grant
mechanisms that you might be applying for. Y our indtitution's office of sponsored

research should monitor such announcements published in the NIH Guide. Y ou should




check with this office regarding possible changesin ingtructions or program
announcements that supercede the announcements you might have. Alternatively, you

can search the NIH Guide through the Internet for relevant research grant policy changes
at http://mww.nih.gov/grants/guide. Search the Guide using the title of the relevant grant
announcement or related terms.

Completed research grant gpplications are initialy submitted to the Center for Scientific
Review (CSR, formaly known as the Divison of Research Grants (DRG)) of the
National Indtitutes of Hedlth. Currently, there are three deadlines a year for submission of
regular research grant applications (and aso Small Grants, and K Awards, see below).
These dates are February 1, June 1, and October 1. Some other types of awards have
different submission dates and you should consult the specific announcement or
indructions for other awards.

Electronic Resources

It is becoming increasingly necessary for researchers to be facile at accessing dectronic
information, especidly using the World Wide Web, in order to develop an NIH
gpplication and to conduct research. Thefollowing isalist of important websites that you
should be familiar with in order to develop an NIH research application. Most of these
webstes will be referred to in the text:

www. ni h. gov the NIH homepage

www. ni mh. ni h. gov the NIMH homepage

www. ni h. csr. gov theNIH Center for Scientific Review homepage

www. ni h. gov/ grant s/ oprr/oprr. ht mOfficefor Protection from Research
Risks homepage

www. ni h. gov/ grant s/ forns. ht mgteto obtain grant goplication forms and
indructions eectronicaly

www. ni mh. ni h. gov/ grant s/ granpol . ht mstewith anouncements of latest
policy changes affecting research grants

www. ni mh. ni h. gov/ grant s/ panenu. ht mNIMH research program
announcements

www. ni h. gov/training/extranural . ht mresearch training ad career
development announcements

www. csr. ni h. gov/review irgdesc. ht mdesriptionsof NIH review
committees




WWW. cSr. ni h. gov/comm ttees/rosterindex. asp rogersof NIH review
committees

WWW-commons.cit.nih.gov/crisp searchable data base of research projects funded by NIH
and other Public Hedlth agencies

www. ni h. gov/ gr ant s/ gui de/index.ntml searchable ectronic form of the NIH
Guide for Grants and Contracts

Grant review. The NIH grant review and award process has two characterigtics that
distinguish it from some other Federa research agencies. Most NIH research grants are
investigator initiated and NIH utilizes an independent peer review processto review
grant gpplication submissions. Because most research grant applications are submitted
under very broad program announcements, aresearcher is able to develop his’her own
idea for an important research topic into a research proposal which can be submitted to
NIH and evauated for funding, provided it fals within the generd research misson of an
NIH indtitute (e.g., for NIMH, research on mental health and menta disorders or basic
biological and behaviord research rdevant to understanding menta hedlth and menta
disorders). Thus, NIH alows researchersin the field to determine research directions
rather than having research directions determined solely by NIH staff. Almost

research and training/career development grants that are submitted to NIH are evaluated
by standing review committees composed of reputable (in generd, non-Federal) research
scientists who eva uate the importance and scientific sophistication of proposed research
projects. These standing committees are independent of the program components in the
NIH indtitutes that actudly award research grants. NIH staff from the grant awarding
components are free to attend sessons of the review committees, but do not participatein
or influence the review. The evauation of the independent review committees asto the
scientific merit of a proposed research project is, in generd, the most important factor in
whether a grant application is awarded.

All grant application to NIH are submitted to and initidly processed by the NIH Center
for Scientific Review (CSR, formaly known as the Divison of Research Grants (DRG)).
Within CSR a submitted grant gpplication isinitialy screened for referra to an
gppropriate Initial Review Group (IRG) for peer review and to an NIH ingtitute or center
for funding consderation.

Within six to eight weeks after submission of a proposd, the applicant will receive a
mailed notification of the Initid Review Group to which the gpplication has been
assigned for review and the program within an NIH ingtitute to which the gpplication has
been assigned for funding consideration. For further information about the Center for
Scientific Review see their homepage at www.csr.nih.gov and for a description of
application receipt, referral, and review see their webpage
www.csr.nih.gov/review/peerrev.htm




Most gpplications are reviewed by NIH review committees, although some applications
are reviewed by specid committees within the indtitutes (e.g., most RFA applications).

AN IRG, dso referred to asa " Study Section,” is composed of reputable scientists
working in various hedth and mentd hedth-relevant research areas. They review the
scientific merits of proposas. Proposals may be referred to a particular IRG ether on the
basis of the subject matter or of the methodology of the proposed research. A description
of the areas of science reviewed by NIH IRGs is available at

www. csr. ni h. gov/review irgdesc. ht m Membersof NIH review committees
are nominated and the review sessions are run by a Scientific Review Adminigtrator from
the Center for Scientific Review. Staff from the funding programs cannot participate
actively in the deliberations of review committees, but program staff do attend, as
observers, reviews of grant applications assgned to their programs and can often provide
additiond feedback on the discussion of a grant gpplication by areview committee.

It is often helpful to access the membership ligt of areview committee thet islikely to
review your proposa for anumber of reasons. (1) you should run a computerized
literature search and review publications of members on the committee who conduct
research in your ares, as often reviewers use their own research experience or theoretica
biases as abasis for critiquing proposals (if you do cite research results of committee
members make sure you do not misinterpret or misconstrue their research results!); (2)
you can be derted to the level of expertise of the committee in the substantive or
methodologica issues important to your research and, if such expertiseislacking, raise
the issue of outsde reviewers with the Scientific Review Adminigrator; and (3) you can
be derted to possible persond biases or conflicts with committee members which might
warrant recusing a particular reviewer or review by another committee. Rosters for NIH
review committees are ble viathe Internet at

www. csr. ni h. gov/comm ttees/rosterindex. asp.If youfed that the
review committee assigned to review your application is ingppropriate, contains members
scientificaly biased againgt your research gpproach, or lacks sufficient expertise to
adequately review the science of your project, you should raise thiswith the Scientific
Review Adminigtrator of the review committee to which your gpplication is assgned.

Y ou can request assignment of the gpplication to another review committee or
recruitment of outside reviewers to enhance the scientific expertise of the review
committee in areas important to your proposed research. Such changesin review
committee assgnment or recruitment of additiona reviewersis solely at the discretion of
the Scientific Review Adminidrator. If through accessng the description of review
committees from the CSR website and/or the rosters of review committees, you think that
aparticular review committee is most gppropriate to review your application, you can
request assgnment of your gpplication to a particular review committee in a cover letter
that accompanies your gpplication.

Currently, an gpplication can either be approved and assigned a numerical Priority Score
by areview committee, based on a consensus reting of the scientific merit of the proposa
or not assigned a Priority Score, if the consensus of the committee is that the particular
proposa does not fal within the top haf of proposdsin terms of scientific merit. A



mailer indicating the Priority Score received in the review is sent to the gpplicant usudly
within aweek or two following the review meeting. The Scientific Review Administrator
will dso convey to you the results of the review group's evauation of your proposd in a
written " Summary Statement,” that you should receive within 4 to 6 weeks after the
review meeting. The Summary Statement conssts of a synopsis of the committee's
overd| evauation of the proposal and the origind written critiques of the primary and
secondary reviewers.

Priority Scores range from 100 (the best score) to 500 (the worst score). Applications are
assigned a percentile score based on the distribution of Priority Scores for the committee
over recent review sessions, such that the lower the percentile score the better the ranking
of an application in the digtribution of Priority Scores (i.e., an application with a5
percentileisin the top (best) 5 per cent of distribution of Priority Scoresfor an IRG and a
95 percentile isin the bottom 5 per cent (worst) of the distribution). Applications do not
receive a Priority Scoreif al the reviewers of the proposa agree that a proposa would
probably achieve a Priority Score above the 50th percentile of the distribution of Priority
Scores. Thisisindicated by a"**" next to "IRG Action” on the Summary Statement of
the review of the gpplication. Such gpplications are not reviewed by the whole

committee. Thisis due to the large number of gpplications submitted and, Snce an
gpplication that recelves a percentile score above 50% has dmost no chance of being
funded, reviewing only the best haf of the gpplications alows the committee to focusiits
attention a the review meeting on gpplications which have some chance of being funded.

If your application does not receive a Priority Score, you should not necessarily assume
that your research ideais not worth pursuing. Y ou will till receive feedback in the form
of written critiques from the assigned reviewers and can respond to the criticismsin a
resubmission. Mot research proposals must be revised one or more times before they
score wdl enough to be digible for funding. Y ou should carefully read the reviewers
critiques of your proposa and consult with program staff about how "fatd™ versus
"addressable’ the mgjor criticisms of your study are. If you are able to revise and
adequately address the mgjor criticisms that resulted in the application not being scored,
your revised proposd islikely to be competitive.

Reviewers are expected to use the following criteriain evauating a research grant
gpplication: (1) sgnificance of the proposed research; (2) the scientific sophistication and
adequacy of the conceptual and methodological approach used in the research; (3) the
innovativeness of the proposed research; (4) the qudifications, experience, and expertise
of the researcher or research team to conduct the proposed research; and (5) the quality
and adequacy of the scientific research environment to conduct the proposed research.
Reviewers will ill assgn asingle, globa score to an gpplication that is supposed to
reflect the reviewers overdl evauation of the "overal impact that the project could have
on the <scientific research> fidd." Reviewers are expected to comment on each of the
above five criteriain their review and to consider them in assgning an overdl score, but
their weighting of each criteria can vary from gpplication to gpplication. So, for example,
aresearch project may not be rated very high on innovativeness, but still receive agood
evauation based on its sgnificance for the field and the sophidtication of the scientific



approach. It is hoped that thiswill result in funding of more research which islikely to
have sgnificant impact rather than research that is just technically well-devel oped.
Further information on peer review policy and criteria see
www.cs.nih.gov/review/policy.htm.

An application’s percentile score is one of the most important, if not the most importarnt,
criteriain funding decisions. Therefore, the impression that a proposa makes on the
research experts composing the review committee is often the most important factor in a
grant proposal being funded. Most proposals are not funded on initid gpplication and
must be revised one or more times before receiving afundable priority score, if funded at
al.

Before an gpplication is digible for funding it must pass through a second level of review
by the Nationa Mental Hedlth Advisory Council, which meets gpproximately 3 months
after the IRG meeting. In dmogt dl casesthe National Advisory Menta Hedlth Council
concurs with the IRG recommendation regarding review of a grant.

Research programs and program staff responsbility. Grant applications having direct
menta hedlth relevance or proposing to study basic behaviord, psychological, socid, or
biologica processes of relevance to mentd hedth are assgned for funding consideration
by the Center for Scientific Review to the Nationd Ingtitute of Mental Health. Within
NIMH research application will be assigned to specific programs, such asthe
Developmenta Psychopathology and Prevention Research Branch (child
psychopathology and developmentd risk) or the Adult Psychopathology and Prevention
Research Branch (adult psychopathology and risk), for potentia funding and monitoring
after funding.

Currently, research programs at NIMH are organized into three divisions. The Divison of
Basic and Clinica Neuroscience Research supports research that primarily focuses on
basic and applied neurosciences. The Divison of Services and Intervention Research
supports research on menta hedlth services and on interventions for child and adult
menta hedth problems and disorders. The Division of Mental Disorders, Behaviora
Research and AIDS supports research on basic and applied cognitive, social and
behaviord processes, on adult and child psychopathology, and on mental health aspects
of Acquired Immune Deficiency Disorder. Within each divison are numerous branches
and programs that focus on specific research areas, for example, the Developmentd
Psychopathology and Prevention Research Branch in the Divison of Mentd Disorders,
Behaviord Research and AIDS is respongble for research on child psychopatholgy and
within the Developmenta Psychopathology and Prevention Research Branch isa
program dedicated to research on child and adolescent trauma and victimization. An
organizationd chart for NIMH is avallable a www.nimh.nih.gov/about/compon.htm and
aliging of program branch contacts is available at www.nimh.nih.gov/grants/pec.htm

Therole of the program staff in the application process is to provide technical assistance
to researchers seeking grant funding, to establish funding prioritiesin their substantive
research areas, to request funding of approved projects, and to monitor grants funded in



this area. Usualy questions about digibility requirements for particular types of awards,

questions about particular ingtructions for gpplications, and about materids that may be

submitted with an gpplication are best addressed to a Scientific Review Adminigrator in
the Divison of Extramura Activities. Subgstantive questions about the research itself and
funding priorities should be addressed to program staff.

Grant application review criteria. In generd areview committee will be concerned with
four aspects of the proposd: itsimportance (eg., Isit worthwhile sudying what the
proposa plansto study?, Does the research have implications for understanding,
preventing, or treating important mental hedlth problems? Will the fidd learn anything of
vaue from the sudy? Will this sudy advance methodology or conceptudization in the
fidd?); itsfeasibility (e.g., Isit likely that the researcher can accomplish the proposed
research?, Does the researcher have the necessary expertise and prior experience to
accomplish the work??, Will the researcher be able to recruit enough subjects?); the
technical merits of the research methodology of the study (e.g., Isthe conceptua basis
of the research well-developed, empirically sound and likely to enhance understanding?,
Is the researcher using the best measures available?, |s the proposed data analysis
technically sound and does the researcher have the technica expertise to perform the
anaysis?, Has the researcher incorporated the important prior research in the areainto the
design, conceptudization, and andysis of the research?); and itsinnovativeness (e.g.,
Does the research bresk new conceptua or methodologica ground inits scientific fidd?
Will the knowledge gained be very different from existing knowledge in the fidld? Has
gmilar research dready been conducted in the fidld?).

Some more specific suggestions might be helpful:

Proposals that are Not Scored or that do not receive a good priority score usudly fal into
four categories.

o] Thosethat have a'fatd flaw” (i.e., an error in design or feasibility
such that it isunlikely that the researcher will be able to draw vaid
conclusons from the deta). "Fatd flaws' can take many different forms
and can occur in (a) the sampling plan of the study, such as inappropriate
or confounded study and control groups (e.g.,comparing an identified
clinica group with acommunity group without screening the community
group for the clinica condition), or the infeasibility of obtaining the

number of subjects proposed in the study; (b) the measurement plan of the
sudy (e.g., an invaid measurement procedure for a key independent or
dependent variable); or (c) the analysis or interpretation of the results (e.g.,
cdl szestoo small to have adequate Satistical power to detect group
differences).

o] Those that are "incomplete’ (i.e.,, not enough detall is provided on
the measurement of variables, the way datawill be andyzed, or the



conceptua framework or rationde guiding the research for reviewersto
gauge the potentid qudity of the results). One common ingtance of thisis
a"trust me" gpproach to important aspects of the research (i.e, theclam
that the proposer will be able to develop an adequate instrument or to get
the sample proposed in the research without providing any documentation
that thisis likely to happen).

o] Those that have a serious human subjects concern (i.e, fall to
describe procedures to adequately safeguard subjects from potential risks
arisgng from participation in the research).

@] Those that are likely not to provide any new or important
subgtantive knowledge or that test trivid, uninteresting, or overly generd
hypotheses

Proposdsthat are gpproved with agood priority score but which are not fundable usudly
have an adequate methodology, but have other problems:

o] Problems with feashility (i.e., the scope of the research, the
timeline for data collection and/or andysis, the lack of background of the
researchersin the area of proposed research, or unacknowledged problems
in obtaining or keegping adequate number of research participants make
reviewers skeptical that the research can be conducted as proposed).

o] Problems with significance (i.e,, the research is methodologicaly
adequate but the problem being investigated is not of great significance, or
does not gppear likely to sSgnificantly advance the particular field of
research, or tests alarge number of disparate hypotheses without any
differentiation as to the importance of individua hypotheses).

o] Problems with the "logic" of the research (i.e., the development of
an adequate rationae for the relationship between hypothetica constructs
and between congtructs and measured variables. These types of problems
are the mogt difficult to define and anticipate and include such instances as
an inadequate account of why dependent and independent variables are
expected to be related or the failure to consider important aternative
variables or moderating variables).

One of the most common failings in gpplications that are not scored or scored with an
unfundable priority scoreisalack of clarity about important aspects of the research (e.g.,
avague or overly-generd conceptua scheme, no explanation of why certain varigbles are
chosen to be measured, a sketchy indication of how study subjects will be chosen or



where they will come from, and a vague and quite nongpecific account of how data will
be andyzed (eg., atatement in the proposd’ s data analysis section that alarge number
of variables will be reduced or consolidated using "multivariate techniques'). Often the
review committee will conclude that such instances of lack of darity result from afalure
of the gpplicant to carefully think through those aspects of the research.

Lack of clarity in proposds often sems from incluson of too many variablesin the
conceptudization and design of the research. Problems in conceptuaization, design,
datistical andysis, datistical power, and interpretation increase geometricaly with the
number of variablesin research studies. Variables to be included in the research should,
probably, be divided into two groups, ardatively smal number (say on the order of 5to
10) of important key congtructs and aremaining group of secondary or subsidiary
variables. In the proposa you should be as clear as possible about how you hypothesize
the key congructs are related, how you will define and measure them, and how you will
datisticaly analyze them. Discussion of the secondary or subsdiary variables can be
much less detailed. Applications that propose to collect data measuring alarge number of
variables, for example in acomparative sudy of rape victims and controls, to "see how
the groups differ" often do poorly in peer review, especidly, if there are no specific
hypotheses about expected group differences or adiscusson of how to reduce the number
of variables to a manageable number for satistica analyss. Such a proliferation of
variables often indicates alack of thoughtful selectivity about what is redly importart to
investigate in an area. One circumstance in which alarger number of variables can be
incorporated into the research design is when you have a clear plan on how to reduce the
number of variables by combining variables into more religble or vaid composite
indicators of asmdler number of ("latent") constructs or by using your datato sdect a
st of "best” indicator varigbles for these congiructs. Unfortunately, many times
gpplicants have only avague or sketchy notion about how they will accomplish this (e.g.,
"the datawill be ‘factor andyzed™ or "LISREL modding will be used.") It is often

helpful to obtain expert gatistical consultation on various data reduction techniques that
may be suitable for your data. Be advised, though, that particular satistical manipulaions
of datamay not make any conceptua sense for the kind of data you are collecting and
you should understand enough about the particular techniques to judge the conceptual
appropriateness of particular satistica techniques for your data.

Grant funding. Grant applications that are scored by an IRG and approved by the
Advisory Council are digible for funding consderation by the NIH indtitute to which the
gpplication has been assgned for funding. A research grant is an award from a Federal
agency to an organization or indtitution to conduct research in the public interest; hence,
funding a research grant gpplication is solely at the discretion of the Federa agency.
Attaining a very high evaluation of scientific merit (Priority Score and percentile)
from a review committee (IRG) does not guar antee funding of an application,
athough ataining such a high evauation is one of the most important, if not the most
important criteria, used in grant funding by NIH ingtitutes. Advisory Councils and
indtitute scientific and adminigtrative saff can recommend applications be given both
decreased and increased consideration for funding over and above IRG scoring.
Decreased funding consideration can result from congiderations of program portfolio



baance, budgetary impact, or significant scientific, feasihility, public policy, or ethicd
issues overlooked by the IRG or based on information unavailable to the IRG. Increased
congderation can come from fit with program priorities or identification of aproject as of
high risk but with avery sgnificant payoff in public hedlth benefit, if successful.

Questions concerning application funding should be directed to the program staff person
assigned as the Project Officer for your application. The Project Officer can recommend
funding of eligible gpplications, but does not control this process, as funding
recommendations are assembled and approved at the program, branch, division and
indtitute levels. The funding process can be quite lengthy (a matter of months),
particularly, if your gpplication is borderline in terms of fundakility. Y our inditution will

be notified that your application has been funded through a Notice of Grant Award,
which conveys the budget levels gpproved for funding of the gpplication in the first and
subsequent years, terms and conditions of the award, and where the funds have been
deposited or can be accessed. It isthe responsibility of your ingtitution to notify you when
they receive your Notice of Grant Award. Y ou can consult with your Project Officer
about your funding prospect, but program staff can make no commitment or guarantee of
grant funding. The only way that NIH makes a commitment to fund a grant application is
through the Notice of Grant Award.

THE PHS 398 GRANT APPLICATION FORM

Sections of the Application Form. The PHS 398 Grant Application Form has the
following sections:

Face Page

Abstract Page

Budget Section

Biographical sketches of key personndl

Other Support section

Resources of the research site

Research Plan section

Assurances

Appendices

Follow the ingtructions that accompany the 398 form including limitations on type Size,

number of pages, and materia that can be gppended to the application. If you have
questions about digibility for different types of grants or how to complete specific items



or sections of the application, you should contact review gaff in the NIMH Divison of
Extramurd Activities or program saff in the NIMHLs extramura programs, such asthe
Prevention, Early Intervention, and Epidemiology Research Branch.

It isparticularly important that you consider the readability of an application in
terms of its appearance (sSze and clarity of type), clarity of organization, and
under standability. Reviewers, who must spend a great ded of time and effort reviewing
goplications before an IRG meeting, often comment negatively on gpplications that are
hard to read because of illegible type or are confusing or hard to understand because of
lack of clarity, contradiction between different parts of the gpplication (e.g., use of
different numbers for participants to be recruited in various parts of the application) or a
confusing organization. Such negetive reactions to the appearance and readability of an
gpplication may negatively impact on the evauation of the gpplication.

Some specific comments relevant to grant gpplication sections follow:

Face Page. If you are gpplying for a specific type of grant, other than aregular research
grant (an RO1), such as an RO3 (Smdl Grant), R21 (Developmenta Psychosocid
Treatment Grant), etc., you should indicate the title of the grant type and its
announcement number on the second line of the face page to avoid a mis-specification of
your gpplication (i.e., having your gpplication designated and reviewed as an RO1 when
you intended to gpply for an R21). If you would like your application to be referred to a
specific program at NIMH, you can aso refer one of the program’s Program
Announcements on thisline, if such an announcement exigts (eg., PA-94-094, Research
on the Effectiveness of Children's Services for the Child and Adolescent Mentd Hedlth
Services Program). Applications are, however, referred to review committees and
programs based on the subject matter covered by respective review committees and
programs and an application will not be referred to a branch that does not fund the
proposed type of research smply because you request a particular program.

Y ou must dso enter information on both Human Subjects gpprova and/or Anima
Whdfare protection, if gpplicable. Human Subjects approval involves gpprova of the
procedures for protection of human subjects in the research by a designated Indtitutiona
Review Board (IRB). This gpprova must be obtained prior to the review of the
application and must be current within 12 months of funding of an gpplication. If you
have not obtained afina IRB human subjects gpprova prior to submisson of the
gpplication or, if your indtitution does not have a Multiple Project Assurance agreement
with the Federd Government, you should indicate "Pending” under the"IRB Approva
Date" If your ingtitution does have a Multiple Project Assurance, but your gpprovd is
not obtained until after you submit your application, you should contact the Scientific
Review Adminigrator and inform him/her of the date that you obtained find IRB
approva before the gpplication is scheduled to be reviewed. If you are claiming an
exemption from human subjects protection provisions, you should designate the
exemption number in this section. Be advised, though, that NIMH interprets exemptions
from human subjects protection very narrowly, and, if you intend to claim ahuman
subjects exemption, you should consult with program staff concerning the acceptability



of such an exemption claim. For more information about human subjects protection, see
the section on Human Subjects later in the discussion of the research plan.

Abstract Page. The abstract should contain a brief description of the background, godls,
and methods of the research. Be aware that abstracts of funded applications are avalable
to the public through NIH data systems that catal ogue funded applications (e.g. CRISP)
0 it is best to write an abdtract that would be understandable to an intelligent lay person
and to avoid being overly "jargony" in the abstract. Moreover, funded gpplications are
often monitored by various advocacy groups S0 it is prudent to include a sentence or two
highlighting the potential mental health significance of the proposed research to avoid a
perception that the research is not redly relevant to "menta hedth" Thisis especidly true
of more basic research or research on menta health problems that might be viewed as not
very sgnificant (eg., "interpersond conflict,” "marita adjusment” or "daily hasdes’).

Also avoid potentidly inflammatory language, concepts, or claims in the abstract that
might be much better explicated in the body of the text (e.g., "expressed emation in
schizophrenic families' or "sex offenders can be successfully trested in the community™).

Budget. (see Modular grants below) NIH is atempting to sreamline the grant
application process and reduce the burden of preparing a grant application. This has
resulted in some changes in the materids that must be submitted in an gpplication prior to
the review of the gpplication, chiefly in the area of assurances and budget information.
For some types of grant applications, detailed budget information need not be provided
(see section on Modular Grants below) or supplied only prior to funding (see
www.nih.gov/grants/guide/1996/96.05.17/notice-judt-in-time-004.html for "Jugt- 1+
Time" procedures).

For those grant gpplication that require detailed budget information, reviewers assess the
project budget separately from the evauation of the scientific merit of the proposed
research. Nevertheess, questions about the budget can influence the evaluation of the
overal merits of the proposa.

For most applied behaviora research, gpproximately 70%-80% of the budget will be
personnd codts, therefore, estimating and jugtifying the number of saff positions and the
amount of time for each gaff postion is the primary task in developing a budget. The
budget will be examined by reviewersfor its reasonableness in terms of the scope of
work proposed; thisis often performed on the basis of the reasonableness of cost per
participant or cost per task.

The amount of the Principa Investigator's time budgeted to a project isusualy in the
range of 33% to 50% time for most of the field research projects we fund, but may range
from 25% to 75% depending on the Sze of the staff and the complexity of the research. A
typica time commitment seen in grant applicationsis 1/3 time during the academic year
and 2 months full-time during the summer. If aPrincipa Investigator devotes much less
than 1/3 time to a project, reviewers may think the Principa Investigator isindicating a
lack of commitment to the research; if aPrincipd Investigator devotes much more than
50% time to a project, reviewers may think that the Principa Investigator is assuming



tasksin the research that are better |€ft to (less expendve) support staff. Commitment of
these lesser or greater percentages of the Investigator's time require justification. Some
types of grants have requirements on the time commitment of Principd Investigators.
There are dso implicit normsin field research sudies for some other staff postions. For
example, satistica consultants are usudly budgeted for a maximum of 10% to 20% time
in the grant years in which most of the data analys's takes place and lesser amounts of
timein the beginning years of the grant (unlessthe datidticd andy< is actudly a member
of the research team performing other functions beside statistical consultation or
andyss). Request for staff pogitions budgeted for time commitments much grester than
normally seen require additiona judtification.

One can estimate the number of staff positions required to conduct the research by
developing aflow chart for the various tasks in the research, including staff training and
monitoring, the recruitment, assessment, and tracking of the research subjects, data
coding and entry, Satistical andyd's, and writing up of results. When aproject involves a
large number of staff positions, it is especidly important to judtify each staff posgition by
some indication of which activities each saff member will engage in and an indication of
how much time such activities will require (eg. "research assstant X will conduct an
assessment with each of 100 subjects @ 4 hours per assessment and coding in addition
he/she will ..."). Edtimating number of staff pogitions and time per position will be more
accurate if rates of subject recruitment, amount of time to completely assess dl subjects
in the study, time to locate previoudy recruited subjectsin longitudind research, and
time to accomplish dl proposed data andytic tasks are rediticaly estimated. Often a
smdl pilot study in which subjects are recruited and assessed with the full research
battery can both aid in the estimation of the time and resources needed to complete the
research and to convince reviewers that the research can be accomplished in the time
period and with the resources proposed.

There have been some changes in the interpretation of the dlocation of adminidrative

and clerical salariesto research grants (see, NIH Guide, Vol 23, Number 34, September
23, 1994). Formerly, it was quite common for research projects to include secretarid,
adminigtrative, and clerical support in the Personnel expenses of research grants. Current
policy isthat such secretarid, adminigirative, and clerical expenses are part of indirect
cost reimbursement to the ingtitution and may not be charged to the direct costs of the
research except in specid circumstances. Such circumstances might include Stuations
involving an explicit agreement between your inditution and DHHS that excludes
secretarid help from indirect costs or documented, extensive research- specific tasks, such
as, for example, the need to contact, recruit, or track alarge number of research subjects
for astudy or to prepare extensive research materids used specificaly in the research
project (e.g., assessment forms or data entry forms). (Additional possible allowable
cerica or adminigrative examples are cited in the above referenced NIH Guide
announcement). If your research does involve extensive subject recruitment, subject
tracking, data collection materia preparation, data collection, or data preparation or entry
that is specific to your research project, then personnel needed to perform such functions
should, probably, be listed as "Research Assgtants' rather than being specified as clerical



or secretaria pogtions. A careful specification of their research- gpecific functions should
be given to avoid such personnel expenses being disdlowed.

It isimportant that the budget timeline of the study be clear and reasonable in terms of
subject processing and research tasks. For example, areview committee may wonder why
astudy requires 3 yearsto recruit and test 60 subjects or takes 2 years to analyze the data
collected.

Often researchers who are submitting their first gpplication skimp on their budget
edimates on the (faulty) assumption that more economica the research budget the more
likely the research will be funded. However, research with a $70,000 budget is reviewed
with the same criteria as research with a $200,000 budget; namely, the scientific merit of
the proposal. Although an exorbitant budget can creste a negative impression on a
reviewer, it isjust aslikely that an overly frugal budget can raise questions about the
feagbility of the project, such as: Do the researchers redlly understand how muchiitis
going to codt to get thiskind of data? Moreover, if your project isfunded, it will most
likely be funded & the level you request or a areduced leve and it is extremely difficult
to get this amount increased should your budget not be sufficient for the scope of work
proposed. Thisis most likely to happen with complex projects and projects with hard to
recruit participants (e.g. offenders, victims, and menta patients).

One common error in underbudgeting is failure to alocate Saff time or resourcesto an
important research task which is overlooked in developing a budget. For example, if the
project involves longitudind data collection and dl staff time is computed on the basis of
assessing subjects and no resources are allocated to tracking and contacting subjects,
reviewers are likely to think that the project will not have sufficient resources to manage
subject attrition - amgor problem in longitudind research - over the course of the
project.

Other categories of expenses aso need to be carefully estimated. Often the office of
sponsored research a your ingtitution or knowledgeable colleagues who have conducted
gmilar sudies can ad in estimating such expenses as secretarid and office expenses,
rent, and subject recruitment expenses.

If you are proposing more than one study in the overdl project, it is hepful to provide
enough information so that the Committee can estimate the costs for each study within

the overdl project. Thisis because the Committee sometimes will gpprove funding for
only one or some of the sudies within the overdl project and not others. When this
occurs and if thereis not enough information to estimate the budget costs of the reduced
scope of the research, the Committee must guess how much of the budget to cut —
possibly with insufficient funding for the goproved studies. Also, if you dready have

other types of grant support or are applying for other support, you must clarify how your
total time will be alocated among the various types of support that your receive (e.g., that
your total support does not exceed 100% of your time). If you should receive additiona
support (e.g. from Federd programs, foundations, or private funding sources) prior to the
actua award of funds or during the course of your project that would necessitate a



redllocation of your time to the project or that would change the source(s) of your sdary
support, you should consult with your government project officer with regard to
implications for the project budget.

A few budget categoriesthat are often overlooked are the following:

1. Participant fees - Such fees can often help in recruiting participants and in decreasing
dropout rates, especidly in longitudind sudies. With difficult-to-recruit participants the
amount of the participant payment should be set high enough so that it islikely to serve
these functions (i.e. as an incentive for participation and to reduce dropping out) rather
than et at the lower leve of an honorarium or to only cover expensesfor participating in
the research. The amount of participant payment should reflect the amount of time and
effort required of participants. On the other hand, participant payment should not be so
high asto be coercive for participation, for example, with low-income participants or
children. Researchers who collect data on multiple occasions from the same participants
often build in extraincentive payments for completion of al the data collection sessons
to avoid incomplete data. However, it is unethica to withhold payment from participants
for the data collection sessions they do attend.

2. Conaulting fees - By dlocating funds for subject matter and methodologica experts
thisis often ardatively cost-efficient means for bolstering both the expertise of the
project saff and the prospects that the review committee will believe the project is
feasble. Complex projects may have an Advisory Board that meets at least annudly to
advise the project saff on design and conceptudization of the ongoing study.

3. Costs associated with participant tracking or record searches - For projects collecting
longitudind data or data from officid records it will often be beneficid to ether add
additional staff solely for this purpose or to propose some mechanism (with associated
expenses) to maintain contact with participants (e.g. periodic cal backs) or to extract data
from records.

4. Subcontracts - Subcontracts can be used to help overcome feasibility problems (e.g. a
subcontract to a service ddlivery agency that might have access to subjectsit would
otherwise be difficult to recruit or to a survey research firm to collect survey data).

Modular grants

Beginning with the June 1, 1999 grant submission deadline resear ch grant
applications with (direct cost) budgetsthat do not exceed $250,000 in any year of the
proposed grant project period must be submitted as” modular grants." Research
costs (direct costs) of the research must be proposed in increments of $25,000 up to
the $250,000 maximum for modular grants. Modular grantsincorporate a number

of streamlining changesto thetraditional grant application, especially with regard

to budget documentation. For modular grants detailed budget for thefirst and
succeeding year s of the grant are not submitted nor are" Other Support” pages
required on submission of the grant application (they may berequested later by



program saff if an application isto be funded). Specific salary information isnot
required but the number and percent of effort of key personne istill required. It is
expected that the modular grant levelswill remain constant in each year of the
grant. If thisisnot the case (for example, it isquite common for data collection
yearsof agrant to belarger than a start-up or data analysisyear of a grant) the
increasein modular level in later yearsof a grant over theinitial year of the grant
must be justified. Changes association with grant submisson under modular grants
does not mean that you can not submit a grant application for a budget larger than
$250,000. Grantsrequiring a (direct costs) budget of more than $250,000 in any year
of the grant project must be submitted in thetraditional form with detailed budgets.
For moreinformation on modular grant application with examples of modular

grant application forms, see

www. ni h. gov/ grant s/ fundi ng/ nodul ar/ nodul ar. ht m

Budget limitations and reductions

If you have not had previous Federaly funded research grants nor considerable
experience in conducting large or expendve sudies, it isusudly wise to avoid requesting
funding of avery large or expensive project for your first application. Research
mechanisms with smaller budget limitations (such as B-Start, Smal Grants, and
Explaratory/Developmentd Grants (R21) for Psychosocia Treatment Research) should
be consdered, if feasible in terms of the scope of necessary work and the budget
limitations. Review committees are likely to hesitate to award a fundable priority score to
an investigator without atrack record in large-scale funded research.

Because of the large number of wdll-reviewed research projects eigible for funding by
NIMH, the Size of a project’ s budget has become afactor in funding decisons. Since
funding projects with very large budgets will absorb a large percentage of aprogram’s
limited research budget and result in funding of asmaler number of additiond grants,
NIMH now requires applicantswith a project budget exceeding $500,000 in direct
costsin any year of the project to notify program staff of their intention to submit
such a project and receive permission from NIMH to submit such alarge grant
application. Failureto so notify the relevant NIMH program prior to submission is
likely to lead to the return of the application without being reviewed or considered
for funding. Although policy on large grants differs in the various NIMH programs,

many programs are highly likely to impose significant budget reductions on such large
grants, primarily, because large grants consume a large percentage of a program’ s budget
and may preclude funding other good research projects equally deserving of support.
Thus, if your research project has avery large budget, you should consult with program
gaff. | would recommend that you should carefully consider the possibility of bresking

up the project into separately submitted smaler projects. Although this creates more
work for the gpplicant, and is sometimes not feasible to do, failure to consder this
possibility risks having your research budget significantly reduced, anyway, or not

funded at dl. Thisis especidly trueif your prospects of funding are somewhat borderline
or if your project with a reduced budget lacks the scientific merit of the origind proposed
project.



NIH has also imposed some restrictions on year-to-year budget increases in funded grants
and imposed other reductionsin overal grant budgets. This has been necessary to
continue to alow NIH to fund a reasonable percentage of meritorious gpplications.
Currently, year-to-year increases in budget categories (i.e., Personnd, Equipment, etc.)
are limited to an inflationary increase based on an estimate of the yearly increased cost of
conducting biomedica research and has recently been in the range of 3 or 4%. Increases
above this amount in each category have to be justified by anincrease in the scope of
thework (thisisusudly dueto increasesin, for example, number of subjects recruited or
amount of time devoted to data analysis over the preceding budget period). Thus, if your
inditution isincreasing salaries by 6% a year and you build this percentage increase into
your Personnd budget levels from year to year, this percentage increase in budget levels
(gresater than the dlowed 3% increase per year) will not be accepted by NIH. Either your
inditution will have to absorb the additiond increase or you will have to economizein
other ways. How the inflationary budget cap on category increasesis actudly applied is
somewhat complicated and you should consult with program staff about thisissue.

It has been usua for NIMH in the past few years to reduce budgets of new grantsto
ensure adequate funds to fund a reasonable number of new grants, so do not expect to
have your research fully funded, but instead expect to have to negotiate new budget
levels and possibly areduction in the scope of the research to meet the new reduced
budget levels

Biographica Sketch

Reviewers examine the listed experience and publications of the Principa Investigator(s)
for evidence that he/she is productive and has the experience and expertise to conduct
research in the proposed area. In this regard, research publications in the proposed area of
research in mgjor, peer-reviewed journas count much more heavily than do publications
in minor journds, talks and presentations, and non-research papers. If you do not have
such publication credits, it might improve your chances of gpprova to conduct at least
some pilot research in the proposed area, which you can report in detall in the
"Prliminary Studies’ section, to demondtrate your research competence in this area.

Sometimes an applicant will submit an application to conduct research in afidd rdaed
directly or indirectly to hisher own area of research expertise or using atype of
methodology he/she hasn't used before (e.g., an gpplicant has conducted basic studies of
the differences between abused and nonabused children and develops a proposal to
develop and/or evauate an intervention program based on findings from the previous
basic research). The absence of direct research experience in the proposed type of
research (in this case, absence of intervention research experience) will often be viewed
as aweakness in the qudifications of the researcher to conduct the research. In such
cases, | would strongly urge you to collaborate with an individual or team that does have
consderable research experience in the type of research proposed.



Another issue that may arise with respect to the qudification of aff to conduct the
research is the experience of the Principa Investigator in conducting research on the
scale proposed in the gpplication. For example, if an applicant's prior research has been
cross-sectiond studies with relaively moderate sized samples and the gpplicant is
proposing amgor longitudind study with alarge sample sze, the review committee may
question the ability of the gpplicant to dedl with dl the complexities of subject

recruitment and retention and data collection in alarge, longitudind study, if the
investigator has not had such experience. In such cases project saff or consultants with
such experience may mitigate this concern to a certain extent, but consideration should be
given to scding back the Sze of the study.

Research Plan

The purpose of the Research Plan section of the application isto dearly present to review
committee reviewers the details of why and how you propose to conduct a particular
research study or related research studies. Thisincludes a clear statement of the specific
ams of the research, the rationde for why the study should be done, the conceptua
framework that motivates the research questions and research design, and details of how
the research data will be collected and analyzed. Reviewers are not interested in a generd
review of aresearch area or agenera description of aprogram of research, but in the
specific details of why and how a gpedific research project will be conducted. Many
criticisms of reviewers concern issues of conceptualization, design, and methodology in
which the gpplicant has failed to provide sufficient detail about aspects of the research
(e.g., falureto clearly specify or define the key congtructs or their reationships being
investigated in the research, failure to make clear what measures are being used in the
research or their relationship to constructsin the study’ s conceptua framework, or failure
to clearly dtate the specific data analysis procedures that will be used to test research
hypotheses).

It isdifficult to provide al the details necessary to fully describe proposed research in the
narrative portion of the application. Page limitations and restrictions on materid in
Appendices are enforced; attempts to circumvent the page and Appendices limitation
(e.g. by printing the proposd in reduced type) may result in your application being
returned to you without being reviewed. One good strategy to attempt to convey more
information in less gpace isto pack summary information into charts or tables (e.g. a
summary of sudies of rdiability and validity of the measuresincluded in your research).
Materia can aso be included in Appendices and referred to, provided it conformsto
restrictions on the contents of Appendices. Questions about these restrictions should be
addressad to the Scientific Review Adminigrator of the assigned Initid Review Group in
the Center for Scientific Review.

The remaining sections of the paper discuss details of describing a proposed research
project.

Spedific Aims



The aims of the research are the specific research questions, hypotheses, or overal theory
that the research is seeking to address or test. The ams of the research usudly fal into
the categories of (a) developing knowledge that will help to understand or explain a
phenomenon (e.g., to assess the relative impact of hypothesized individud, familid, and
socid factors on outcomes of sexud abuse on children), (b) filling gapsin knowledge in
the research fidd (e.g., dthough it has been shown that many ddinquents desist in their
serious delinquency, the factors that determine this desisting have not been identified), (c)
to test an established or proposed modd or theory of a phenomenon (e.g., astudy to test
learned helpless theory in a sample of women who return to a battering relationship) or
(d) to assess or test interventions or factors that are relevant to clinica intervention (e.g.,
a study to assess cognitions concerning use of physical force in sexud relationships
among early adolescents as such cognitions may be relevant to early interventionsto
prevent perpetration of coercive sexud rdationships). The ams of the research should be
specific and dearly stated. Often the specific ams of the study are stated as hypotheses or
gpecific questions to be addressad in the research. The number of specific ams should
reflect the important hypotheses or questions driving the research rather than presented as
alaundry ligt of research questions or hypotheses of varying degrees of importance.
Materia not directly rlevant to the statement of the aims of the research should be
placed in other sections of the applications, (e.g., background justification and references
in the literature review section, data collection methodology in the Research Plan

section).

The specific ams are extremey important in developing and organizing a research grant
gpplication, as the Background and Significant sections should lay the groundwork for

the importance of the ams, prior research relevant to the specific ams, and the feasibility
of accomplishing the ams and the research plan should be developed to actudly be able
to achieve the aims of research. Reviewers assess both the importance of the specific
ams and the likelihood that the research plan will be able to achieve the specific ams

(i.e., answer the research questions or adequately test research hypotheses or a theoretical
framework).

Background and Sgnificance

Review committees generdly prefer research in areas that are clearly of great
sgnificance to the menta hedlth research and service delivery fields and prefer proposds
that provide atheoreticd rationale for the research, rather than merdly investigating

rel ationships between measures in aresearch sample. This preference for theoretically
motivated hypothess testing or theory building research can be a double-edged sword,
however, because if the committee feds that the theoretica rationale is not adequately
developed or not cogently linked to the research questions or if they just don't like the
proposed theoreticd orientation, this can be detrimentd in the evauation of the proposdl.

Y ou should clearly state why it isimportant to your research field to do the research you
propose and what is the menta hedlth relevance of the research. NIMH funds research on
mental headlth and mentd disorders in adults, adolescents or children or basic and applied
research that is relevant to understanding, preventing, or treeting menta health problems.




Research sudies musgt, centrdly, include measurement of menta hedth, mentd hedth
problems, or menta disorders or of biologica, psychologicd, behaviora or socid factors
or processes relevant to menta health. An adequate rationde for the mentd hedth
sgnificance and for the particular conceptudization guiding the research should be
presented in the review of previous research in the fidld. Sometimes atechnicaly well-
developed proposa receives only afair priority score when the reviewersfed that the
fundamenta question underlying the study is not very important or interesting. It isvery
difficult to improve such an gpplication enough to have a chance at being funded because
reviewers are just not enthusiastic about the basic question underlying the research.
Therefore, it isimportant to emphasize the importance of your research both in terms of
itsimplications for research and theory congtruction in your area and for public mental
hedth in generd or for specific population subgroups. Y our case for the importance of
your proposed research should leave reviewers with the view that the results will make a
difference to the research fidd and, particularly, have an impact on conceptudization
and/or methodology in an important menta health area.

The committee usualy the adequacy of the literature review that servesasa
judtification for the proposed research, viz., are any important studies or areas not
covered in the literature review? Hence, the research review should thoroughly cover the
area of research and relate the proposed research questions to prior research in the area.
Reviewers expect a thoughtful and critical evaluation of the extant research literature;

thet is, the literature should be more than a summary of what has been reported in other
sudies. In particular, an adequate foundation for your conceptualization and research
hypotheses should be laid in the review of previous research. The literature review should
provide a basis for the choice of concepts being investigated, the conceptud framework
underlying the research, cite prior research with these concepts in the proposed study area
and in rdated fidlds, and critique dternative conceptud frameworks. It need not be
encyclopedic, but should weigh the evidence for and againgt the particular theoretical
framework or the hypotheses you are proposing. In particular, research findings that may
be interpreted to contradict your hypotheses or theoretica framework should be critically
evaluated. Use of searchable electronic data bases of the research literature (e.g.,
Medline, Web of Science, Socid Science Citation Index, or PsycINFO) is strongly
recommended. These data bases should be searched for citations on previous research
with the key condructs being investigated, the measures proposed for use in the research,
and the methodology (e.g., Satistica procedures) that are key to the research. A
particularly vauable eectronic resource for developing an application and accessing
research trends and funding program priorities is to search the CRISP (Computer
Retrievd of Information on Scientific Projects) data base at https.//mww-
commons.cit.nih.gov/crisp. This searchable data base contains abstracts, investigator and
funding information on biomedica research projects funded by NIH and other Federa
agencies. Subject matter or other search terms can be entered to identify past and
currently funded research projects. Searching the CRISP system is an excellent way to
determine the current state of art of research in an areg, funding priorities of Federd
programs, and to identify researchers who are conducting sophisticated researchin a
particular subject matter area.



The literature review should be oriented toward the specific questions or hypothesis that
your research is concerned with. One of the common weaknesses of literature reviewsin
proposasisto include avery genera survey of aresearch areathat provides no

judtification for the particular hypotheses or concepts that you put forward (e.g. agenera
discussion of the outcome literature on child abuse, but no focus on particular studies of
increased aggressiveness - when that isyour mgjor hypothesized outcome varigble). In
particular this discusson must provide adequate judtification for the two most important
choices on conceptud issues made in the research: (a) Why wer e the particular

concepts being focused on in the resear ch chosen, why ar e these concepts important
(as opposed to other concepts)? and (b) What isthejudtification, in termsof previous
research, pilot research, or atheoretical framework, for specific hypothesized
relationships among constructs to beinvestigated in the research?

Prdiminary Studies

This can be one of the most important parts of the application, because it can convince
reviewersthat you are likely to achieve your research gods since you have previoudy
completed relevant and technically competent work in the research area of the proposd.
Prior research or pilot studies assessing the important congtructs hypothesized to be
related in the research, ng the psychometric adequacy of new measures you intend
to usein your research, or pilating interventions can be important in convincing the
reviewers that the research islikely to achieve the specific aims driving the research.
Enough detall of prior studies should be given to convince reviewers of your technical
competence to conduct the research plan. It isimportant to describe the results
obtained from prior research that arerelevant to the proposed research, including
resultsthat bear on the feasibility of the proposed resear ch, on the adequacy of
sample sizes you will have access to, and on the likelihood that the major hypotheses
of the sudy will be supported. Aswith the literature review, your discusson of your
previous research results should focus on their relevance to how you conceptudized and
planned the research proposed in the gpplication, especialy the specific hypotheses or
conceptud framework guiding the research.

Research Design and Methods

In ng the technical merits of a proposa areview committee considers 5 aspects of
the proposed research: (1) the conceptua framework guiding the research, (2) the
measurement of key variables, (3) the sampling plan of the research, (4) procedures for
data collection, and (5) the data andlysis plan for the research.

Conceptua Framework to Guide the Research

There are four types of proposadsthat are submitted: (@) exploratory sudies, in which an
investigator identifies a number of important variables and proposes to investigate
empiricaly the relationship among these variables; (b) hypothesistesting Sudies, in



which the invegtigator, on the basis of the literature in the fidd or his own previous
research, proposes to test gpedific hypotheses about relationships among variablesin
particular groups or samples; (c) mode/theory building studies, which are smilar to (b),
but in which, in addition, the investigator proposes a theory or modd that includes
congtructs and relationships among congtructs and that accounts for important findings
from previous research; the proposed research will further refine or eaborate on the
proposed model/theory; and (d) model/theory confirmation or testing studies, in which
the investigator has developed a rdatively complex and conceptualy eaborate theory
(e.0. specifies relationships among congtructs over time or between domains) and is
testing the fit of the modd to a data set or is comparing thefit of hismode to an
dternative model on a data set (e.g. with structura equation modeling).

In generd the frequency of proposals recelved decreases down this ordering, but review
committees eva uate the sophigtication of proposalsin this order (provided, of course,
they think the modd or theory is tenable and sufficiently developed and/or they

like/agree with your theory). In particular reviewers often spesk approvingly of a
proposed research as having an adequate " conceptua framework” to guide the research.
Most research proposasfdl in the first category of "exploratory research”; such proposed
research has alow probability of being funded. This does not mean that exploratory
research is not fundable, for example, in areas in which there is a dearth of research or
little or no theory development, but you have to write avery strong proposd in terms of
state- of-the-art data collection and andysis to provide judtification for doing soldy
exploratory research. Most exploratory research should be upgraded to at least hypothesis
testing research by stating specific research hypotheses derived from previous research in
the area or from the research literature in the area. In competing continuation proposas
the review committee has a strong expectation that the research will clearly be at the
hypothesis testing phase and preferably at the mode building phase.

Thus, an important criterion review committees use in evauating research proposasis

the specification of an adequate "conceptua framework™ to guide the research. In fact

the adequacy or sophigtication of the conceptual framework is probably the one
aspect of an application that distinguishes applicationsthat receive priority scores
that result in funding from very good applicationsthat do not quite get funded. This
conceptua framework should be developed in the "Background and Significance”' and/or
"Prdiminary Studies' sections of the gpplication. Such a conceptud framework may
cons st of an established or postulated theory to explain the behavior or phenomenon

being sudied (e.g. the "differentid bonding" theory of delinquency causation or

Finkehor and Brown's four factor traumagenic theory of the effects of child sexud

abuse) or be a set of postulated relations between independent/antecedent (causal)
variables and dependent/outcome variables based on your own or others previous
research and/or clinica experience. In genera the priority score of your proposa will
depend on how well you articulate and justify the conceptua framework underlying your
proposed research and how well you use this framework to formulate specific

hypotheses, to design the research study, to choose measures, and to specify adata
andydsplan.



Devel opment of a Conceptua Framework

Congructs

Y ou must dearly specify the conceptual domains you intend to investigate (e.g. the
relation between the domain of "family functioning” and the domain of "antisocid
behavior in children™).

The gpecific congtructs within each domain (e.g. "parental acceptance/rgection” or
"parental moddling of antisocid behavior” within the domain of "family functioning”
and "firesetting behavior” or "physcd assaults' in the domain of "antisocid behavior in
childhood") should be dearly identified. Y ou should pay particular attention to the
conceptudization and operaiond definition of the most important independent and
dependent variables in each of the conceptua domains. Thisis especidly true with
congtructs that encompass individuds, behavior, or other phenomenawith a variety of
manifestaions or that cover a extendve range on a continuum (e.g., "abused children,”
"aggressive behavior,” or "sdf-esteem™). Y ou should be aware of and cite the important
literature in the fidld that has implications for the definition, differentiation, or
subcategorization of broad genera condiructs (e.g., factor anaytic studies of generd
scaes measuring the globa congtruct).

Y ou should adequately identify which manifestations of congtructs you areincluding in
your research. Often when theory or empirical research becomes more sophigticated in a
particular domain, specific congtructsin the domain become more sharply defined or
more differentiated and better defined operationdly. Thus, your own conceptualization of
aresearch domain may be viewed as more sophisticated if the constructs you define are
better differentiated and/or better defined operationdly than previous research in an area.
For example, 5 to 10 years ago research that investigated differences between "abused”
children and "nonabused” children, in which "abuse” was defined as "confirmed by a
protective services agency,” might be fundable. However, with growing sophidtication in
research and conceptudization, areview committee would now probably require a
differentiation of the "abused" group into different types of abuse, (e.g., physicd or

sexua abuse) or a characterization of the severity of abuse, and more eaborate
operationdization of "abuse" (e.g. independent confirmation by coding of investigative
records or interview with a parent about the types of abusive incident(s)), and would dso
probably required more evidence to warrant accepting a child as "nonabused” than
"absence of a protective service agency confirmation”.

Often with constructs that represent categorica study populations (e.g., groups with DSM
diagnoses) operationalizations of the categories defining the study populations may differ
consderably in who isincluded in each category and their characterigtics. Y ou should
clearly sate the specific criteria that include and exclude subjectsin the various study
categories and how the incluson and exclusion criteria are to be applied in selecting
particular subjects. For example, "sexua abuse’ can be varioudy defined, especidly with



regard to type and severity of sexua actsinvolved (e.g., contact versus noncontact sexud
acts, age difference of victim and perpetrator, amount of force or coercion accompanying
the sexud acts) and can be assessed by various means or from various sources (e.g.,
various levels of confirmation from protective service agencies or courts, from sdif-
reports or reports from others using various questions or interviews at varying levels of
specificity). Complaints about fuzziness of congtructs leading to confusion concerning
who exactly isincluded in study populations and their characterigtics is arecurrent
criticiam made by review committee of unfunded gpplications.

Y ou should aso consider the implications of your definitiond criteriafor categoricd
constructs on how these congtructs can relate to other constructs in the conceptual
framework of the study. Various conceptua and operationd definitions of "sexua abuse"
can have serious implications for relating this construct to other congtructsin a
conceptud framework. As an example: if the congtruct of "sex abuse’ was operationdly
defined by means of recruitment of subjects referred to a treatment program for sexudly
abused children and adolescents, this may result in avery heterogeneous or avery
restricted population with regard to abusive experiences depending on admission criteria
and referrd patterns (e.g., al cases may be referred or only the most symptomatic cases
referred, males may not be referred). The resulting study population may have sgnificant
implication for the relationship between "sexud abuse’ and other condructs (eg.,
relationship with various symptoms, if cases are referred on the basis of seriousness of
symptomatology, or the relationship between severity of abusive experience and other
variables, if selection redtricted the range of severity of abuse). Thus, you should be very
clear about the operationa definition of these types of important categorica congtructs.
In casesin which you don't control the identification of the cases (e.g., if you recruit
"confirmed" cases of sexudly abused children from protective service agencies) you
should collect enough information on potentia definitiona characterigtics of the cases
(e.g., type of abusive acts, severity) to alow an examination of the sudy sample
according to various definitiona criteria).

A problem with increasing differentiation of agloba congruct isthat it will multiply the
number of groups or variables studied and, hence, the number of subjects required to
attain adequate statistical power to compare groups. Thus, if 50 "abused” and 50
'nonabused” subjects are required to adequately test a hypothesis, differentiating the
"abused" group into 3 subgroups triples the number of abused subjects required (who are
aso probably more difficult to recruit than controls) in order to adequately compare the
abuse subgroups. Thus, your proposa requires atype of balancing act between
differentiation of globa constructs and number of subjects required to adequately andyze
data from subgroups or additiona measured variables.

Multivariate and Multicomponent Constructs

Many behaviora and psychic constructs have multiple components or multiple
manifestations or are multidimensiond. To give just afew examples



"Depresson” has emotiond (e.g., anhedonia, sadness), cognitive (eg., low
sense of sdlf-efficacy, hopelessness), and behaviord (eg., low activity
levd, irritability) manifestations.

The diagnogis of Post Traumatic Stress Disorder includes manifestations
of re-experiencing (e.g., flashbacks), hyperarousa (e.g., anxiety and
fearfulness), withdrawa (e.g., avoidance of Stuations similar to thosein
which the trauma occurred), and hyperreactivity (e.g., increased
autonomic reactivity).

Children may demondtrate different amounts and different forms of
"aggresson" in different settings (e.g., & home, in school, with peers).

"Sdf-eseem” may have different dimensons on which it is evauated
(e.g., socid, physicad, and academic competence).

It is not usudly the case that the various manifestations, components, or dimensions of
these complex congtructs are perfectly correlated (at one extreme) or are independent (at
the other extreme). The various components of different constructs can vary in the degree
of relationship among the congtituent components and, further, the pattern and degree of
relaionship among components can vary for different individuals or groups of

individuals. For example, some studies have indicated that many individuas who are
diagnosed with PTSD dternate in manifestation of intrusive and withdrawa symptoms,
smilarly some individuas may manifest much stronger cognitive than behaviora
symptoms of depression. Many research studies find positive but rather modest
correlations between the various components, dimensions, or manifestations of complex
congtructs and often find higher consistency among components or manifestations among
individuds at the extremes of the digtribution of the manifestation of the congtruct (i.e.,
more agreement between affective, cognitive and behaviord manifestations of depresson
among nondepressed or serioudy depressed individuals).

How the congtituent components, manifestations, or dimensions of complex congructs
are handled has serious implications for al aspects of research conceptudization, design,
and andysis, including the conceptud framework of the study (varying relationships
between the components of the construct and other variables), the choice of measurement
ingruments (some instruments or procedures might measure some components of the
congtruct better than others), the sampling plan of the study (subjects might be chosen
based on expectations about the consistency or strength of relationship among the various
components of the construct), the research procedures adopted for the study (data for
contextudly dependent behaviors might have to be collected in multiple settings or
dtuations), data andysis of the study (individua measures of components or a composite
measure of the congtruct may be the chosen for andyses), and the interpretation of results
(the strength of relationships among variables may depend on which components of
complex congructs are being related). Careful attention should be paid to the globd and
congtituent components of complex multicomponent constructs in planning al phases of
the research.



Réationships among Constr ucts.

A conceptud framework includes not only the identification and operationalization of
constructs, but dso the specification of the important interrel ationships among the
identified congtructs. Behaviora research uses a heterogeneous collection of different
types of relaionships among congtructs, including deterministically causd (i.e,, one
congtruct is necessary and sufficient for the occurrence of another construct),
probabilisticaly causd (i.e., the occurrence of one construct increases or decreases the
probability of another construct, such as"risk" or "protective" factors) or cooccurrence
(i.e., occurrence of congtructs s correlated with no specification of causal direction). You
should specify the most important relationships among congtructs either in terms of

which congtructs are known to be related from prior research, which relationships are
most important in the hypotheses guiding your research, or are most important in terms of
new or innovative ideas about how congructs are interrelated. Often conceptua
frameworks only specify which congtructs are related and which are not.

Research often extends conceptudization in afield by specifying more specificaly the
relationship among congtructs (e.g., rather than globa congtructs being related, either
subcategories of the congtructs are related, such as only "physicaly abused” children
rather than al "abused" children manifest externdizing behavior) or by adding an
additiond congruct to a rdationship net among constructs (e.g., identifying a cognitive
mediator of particular symptomsin abused children). If you consider the importance of
specifying relationships among congtructs in a conceptud framework, you can see why it
is necessary to limit, in the gpplication, the number of congtructs posited in the
conceptud framework. The number of just binary relationships among congructsin a
conceptud framework equas the number of constructs (n) times (n+-1). Although it is not
necessary to specify the rdationship among dl the different constructsin your conceptua
framework, the more congtructs you have the less likely you will be able to adequately
gpecify and judtify the various interrelationships and the more likely areviewer isto
object that you have not adequately described how the various congtructs are interrel ated.

Hypothesized relationships among constructs should be justified either from previous
research, the deductive logic of the conceptua framework, or the literature review. In
generd aconceptud framework is considered as more "sophisticated" to the extent that it
gpecifies "linkage' or "mediating” variables between "input” and "output” variables. For
example aresearch proposal that specified and operationalized some cognitive or
emotiona processes that mediated the relationship between abuse characterigticsin
childhood and menta hedlth effects on the child would be viewed as more
"sophidticated” than a conceptud framework that just predicted empirica relations
between abuse characteristics and menta health symptoms. The presentation of the
conceptua framework (i.e. conceptua domains, specific congtructs, and hypothes zed
rel ationships among constructs) in the application can take many forms, such asaverba
account, path diagrams, Venn diagrams, regression equations, or structural equation
models.



Y ou should consider possible problems with the proposed conceptudization (e.g.
dternative conceptudizations of the specific condructsin a domain, dternative
hypotheses about the relationships among the congtructs, and important moderating or
confounding variables you have omitted or overlooked). Attention should aso be given
to the tempord relationship among congtructs. For example, if you posit that socid
support decreases the probability of (mediates) depressve symptoms in women sexually
abused in childhood, it makes a difference whether you are positing thet this reationship
istempordly true of socid support at the time of the abuse (in which case you need
some adequate assessment of this congtruct at that time), ongoing since the abuse, or at
the time you ar e assessing depr essive symptoms in adulthood.

Thelength of time between occurrence or assessment of related congtructs is also of
importance. Temporaly distant imput and output variables are harder to justify as being
linked than are contemporaneous or temporaly contiguous varigbles. For example,
attempting to relate childhood variables (e.g., abuse experiences) to adult outcomes may
be criticized astoo tempordly distant to indicate a direct effect, epecidly if intervening
variables are not specified and assessed. Although amodel of (early) exposure being
related to group differences in exposed and nonexposed groups is often accepted in
epidemiological research, it islessreadily accepted by socia and behaviora researchers
who tend to favor mechanistic modes (i.e., exposure -> mediating variables -> outcome).
Therefore, if you do propose amodel relating temporaly distant variables, you should
include some discussion of the vaidity of inferring a causd relationship between the
variables across the time period.

Hypotheses

The relationships among the specific congtructs that you specify in your conceptua
framework are the basis for the formulation of the research hypotheses guiding the
research. For example, if your conceptud framework includes such globa and specific
congtructs as Antisocid Behavior (Firesetting) and Parental Behavior (Regecting,
Abusive, Neglectful) and you posit thet rgjecting behavior of parents toward children is
more common in children who st fires, then your hypothesis might be stated as:
"Hresetters are more likely to come from familiesin which parents often exhibit rgecting
behavior toward the child." An dternative hypothesis might be that children who are not
monitored by their parents (Neglected) are more likely to have the opportunity to develop
abehaviora pattern of playing with matches leading to alater behaviord pattern of fire
setting. If you introduced mediating congtructs, for example, children who et fires are
hostile because of their experience of parenta rgection, hypothesis formulation and
testing can become quite complicated. Thus, this modd may imply thet children who

come from rgecting families are more hostile whether or not they set fires. You may dso
test whether dl firesetters are hogtile (whether their hostility derives from some source
other than parenta regjection). Proposed resear ch that does not explicitly state the
hypotheses derived from relationships posited in the conceptual framework that
guide theresearch hasalow probability of recelving a high enough priority scoreto
be funded. Hypotheses should be specific enough that they are discomfirmable and not
S0 generd as to be uninteresting. They should aso not be so implausible as to lead



reviewers to question their "face vdidity" (e.g., "(All) Sexudly abused children will
develop serious mentd hedlth problemsin adulthood." or "Physical aggressonin
intimate relaionships amost dways escaates into battering.”)

Moreover, some prioritizing or ranking in terms of importance of hypotheses should be
done. Proposals including along "laundry” list of "hypotheses’ between variables
(especidly when many are obvious or uninteresting) are viewed as negetively by
reviewers as are empiricd data"fishing" expeditions (i.e., sudies that collect alot of data
without any strong theoretical guidance to see how groups differ or how variables are
related in the sample). Y ou should highlight the crucid or interesting hypotheses that
would have the greatest impact on your research fidld. Hypotheses that are minimaly
informative or uninteresting should be backgrounded or not even mentioned.

It is dso important that you provide some basis for the vdidity of the proposed
hypotheses. It must not appear that your hypotheses are arbitrary or drawn out of thin air.
Rather you must provide some rationade for why the study hypotheses are likely to be
confirmed by the research. The types of judtification for your hypotheses that you can
marshdl include (in order of decreasing cogency) (1) previous research you have
conducted testing this or smilar hypotheses, (2) previous research reported in the
scientific literature by other researchers, (3) pilot studies that provide some data on the
likdy vdidity of the hypotheses, (4) studies conducted by yoursdf or others that confirm
related hypothesesin your area or ana ogous hypotheses in other aress, (5) afirm basis
for the hypotheses in the conceptua framework for the study (such that the particular
hypotheses would largely confirm or discomfirm the particular conceptud framework
you are proposing), and (6) your dinica or informal observations.

Y ou should consider whether the research design, sampling plan, measurement plan, and
dataandyss plan are adequate to actudly test the specific hypotheses derived from your
conceptud modd. There can be many limitations in the research that can compromise
your ability to test the hypotheses that you want to test (e.g., selection biasin sampling,
use of a cross-sectiond design to test posited longitudind relationships, absent of a
necessary comparison group to control for an important confounding variable, or
violation of digributiona assumptions for a gatistical test of the hypothesis). Such
limitations should be corrected or acknowledged and discussed in the gpplication.

If you are drawing causal inferences from your data (either probabilistic or deterministic),
you should carefully consder the adequacy of such inferencesin term of the criteriafor
making causd inferences (e.g., sufficiency, necessity, tempora contiguity; see, for
example, J. Mark Elwood, Causd Rdationshipsin Medicine. Oxford U. Press, 1992 or
Clark Glymour, et. d., Discovering Causal Structure. Academic Press). Y ou should
entertain dternative explanations for (causa) relationships among variables, especidly
the existence of "confounding” varigbles. "Confounding” arises when the relationship
between variables can be explained, wholly or partly, by their relationships to other
variables. For example, suppose you hypothesize that physica child abuseis "related” to
externdizing behavior problems. It may be the case that externdizing behavior problems
are more related to other congtructs (e.g., condtitutiona impulsivity, witnessing an




aggressive model, frustration from poor school performance) rather than to the actud
experience of physica abuse. Often such potentia confounding varigbles are not
measured. Confounding variables are usudly controlled either by (8) measuring potentia
confounding variables and examining their effects rdaive to the effects of the variables
you hypothesize to be related or (b) introducing control or comparison groups into the
research to attempt to control confounds (for example, in the above example, comparison
groups positive on the confounding varigble, but negative on the hypothesized variable,
such as nonabused impulsive children, nonabused children witnessing spousd abuse, or
nonabused children with poor school performance).

Sometimes confounding variables are introduced into the research because of sampling
biases. Thisisespecidly likely to happen with volunteer subjects or referred subjects. For
example, if one wanted to study the effects of sexud assault on psychiatric symptoms and
recruited subjects either from community advertisng or referral from arape criss center,
the inferences one can draw about the relationship between sexud assault and psychiatric
symptomsis likely to be distorted to an unknown extent by characterigtics of the obtained
sample that are not characterigics of dl victims of sexud assault. For example, in this
case, community volunteers may be less symptomatic than most sexud assault victims
because they are willing to participate in aresearch project that focuses on their
victimization or more symptomeatic because they are seeking help through the vehicdle of
research participation. Smilarly, the referred sample may be more symptomatic than
sexud assault victimsin general because they may represent the more severe cases or less
symptomatic because they are capable of seeking help. In truth it is difficult, if even
possible, to obtain unbiased samples in research involving extant groups and to assess the
nature, extent, and effects of sampling biases. Researchers should, however, attempt to
minimize sampling biases to the extent possble @ther by (a) trying to draw the most
representative samples possible (e.g., include both referred and nonreferred subjects), (b)
by including controls for important biases in the desgn of the sudy (e.g., use of control

or comparison groups) (c) by mesasuremert of relations between key biasing and study
variables (e.g., showing a strong relationship between severity of victimization

experience and severity of symptomsin the study sample), or (d) by Satistical corrections
(eg., use of gratification or covariance andlyss).

It isimportant to consider and address the tempora relationship among varigbles that are
hypothesized to be causally related (see, e.g., Janice R. Kelly and Joseph B. McGrath, On
Time and Method. Sage, 1988). Studies with cross-sectional designs are inherently
limited in their ability to establish causal connections among congtructs because the
hypothesized effective and affected variables are not tempordly ordered. Similarly,
longitudind research may be smilarly limited if the tempord relationship among
variablesis problematica (e.g., variables that are temporaly distant, such as childhood
experiences and adult outcomes; variables hypothesized to have a antecedent and
conseguence ordering but measured contemporaneoudy in alongitudind study; variables
assessed retrospectively that are hypothesized as causally related to contemporaneous
variables). The limitations in drawing causa inference between congtructs due to the
tempora relationships among the measured indicator variables should be elther




compensated for in the design and andysis of the study or acknowledged as limiting the
drength of the causa inferences that can be drawn from the study.

COMMON WEAKNESSES IN THE CONCEPTUAL FRAMEWORK OF
PROPOSALS

1. Conceptua Framework Not Clearly Specified: The exact set of
congructs included in the conceptua framework not clearly identified;
individua congtructs vague or overly generd, not clearly defined or
delimited; hypothesized relationships among construct not clearly stated

2. Too Many Congtructs Included In The Conceptua Framework:

Variables not differentiated into key or important variables and
background or lessimportant variables, usualy resultsin inadequate
discussion or delinegtion of the key congtructs in the research; variables
extensvely discussed in literature review that play no role in the current
research; inadequate discusson of hypothesized relationships among
variables because of the multitude of possible relationships among alarge
number of variables

3. Conceptud Framework Overly Simple: No consideration or discussion
of additiond variables which should be included in the conceptud
framework or which exert a sgnificant impact on the variables dready in
the conceptual framework; input-output model with no moderating or
intervening variables, no differentia hypotheses about relaionships
involving important subcategories of a construct

4. No Specific Hypotheses About Relationships Among Congtructs:
Instead investigator proposes to collect data on a set of variables and
describe the empirical relationship among the variables based on the
sample data

5. Too Many Hypotheses: Especialy when many are uninteresting or
uninformetive

6. Fallure To Consder Alternative Hypotheses To Explan the Results of
the Study: Results due to unmeasured confounding variables, sampling
bias, restriction of range of dependent or independent variables, sample
gzetoo small to detect true differences or too large to discriminate
important from trivid differences

7. Fallure To Discuss Tempora Relationships Among Variables Or
To Judtify Hypothesized Tempord Relationships. Failure to
distinguish the Sate versustrait nature of variables; judtification for



intervals between data collection points; no attention to or control for
tempora contiguity between variables.

M easurement

The measures of the independent and dependent variables used in the research should
operationalize the key congtructs in the conceptua framework underlying the research
and mugt be fully described; in particular the psychometric adequacy of each measure
(religbility and validity) should be reported.

M easurement to Oper ationalize Constructs

The two mgor problems seen in the measurement plan of research proposals are (1)
falure to include measurement instruments or procedures that adequately measure the
key congtructs on which the research is based and (2) inclusion of measurement
instruments or procedures in the sudy that measure variables that are not adequately
discussed in the application or that measure congtructs that are unrelated to congtructsin
the conceptud framework.

One of the common weaknesses of gpplicationsis the failure to specify an adequate
measure for an important congtruct or to provide ajudtification for the specific measures
used in the research in terms of the constructs guiding the research. Sometimes a key
construct may be measured by a single question or afew items on a scae or with an
instrument or procedure of no known vdidity or rdiability. We dso seeingancesin
which akey congruct is measured by an instrument that measures a heterogeneous
collection of variables rather than by an assessment instrument or procedure that focuses
on the specific congtruct of interest (e.g., use of avery genera child problems measure,
such as the Child Behavior Checklist, when the mgor focus of a study is on peer
aggressiveness as an important outcome of child physical abuse). Often no indication is
given as to why a particular measure was chosen or if it is agood indicator of the
congruct of interest in the sample.

Also, often available instruments or standardized measurement procedures may have a
number of subscaes, ratings, or coded categories which are intended either to measure a
complete domain, (e.g., dl the types of "behavior problems’ the measurement devel oper
could think of or factor analyze out) or to measure related constructs. Some or most of
the subscales, rating, or coding categories may be irrelevant to the conceptua framework
and hypotheses of the research. In which caseincluson of al the subscales (and possibly
a"tota" score) in data collection can sometimes lead to concerns by areview committee
about () exactly what measure(s) obtained from the instrument or procedure will be used
inthe dataandysis, (b) aproliferation of variables (especidly dependent variables) inthe
study with attendant sample size and experimentwise error rate problems, and (c) the
relationship of the measures to each other and to the conceptua framework and
hypotheses of the study. Sometimesiit is permissible to omit the superfluous subscales,
ratings, or coded categories from the data collection and analys's, but in other cases such
omission would have unknown effects on the psychometric properties of the



measurement instrument or procedure. At a minimum you should indicate precisely
which measures from multi-measure scaes, ratings, and coding schemes will be used in
the dataandysis.

If there is more than one possible instrument available to measure congtructs in your

study (e.g., measures of salf-esteem or structured psychiatric interviews to determine
diagnoses), and, particularly, if there is controversy or disagreement in the field about
which among various available measures to usg, it isimportant to anticipate the need to
justify the particular measure you propose to use over other possible measures. Such a
judtification can be developed either from your own knowledge or experience or from
consultation with other researchers who have considerable experience with or knowledge
of the adequacy of the available, competing measures.

In generd, review committees prefer multiple measures of the key congtructsinvolved in
the conceptua framework of the study, especialy measures from more than one source.
The set of measures chosen for the study can be criticized as leading to results based on
consigtency or bias due to the method (method variance) or source (subject variance) of
the measures rather than due to red relationships among the underlying constructs. Thus,
use of the multiple forms of the same measurement procedure, such as multiple behavior
ratings, or use of multiple measures of a construct obtained from the same data source or
reporter, such as various types of sdf- report measures, can introduce distortion or bias
into the relationship among variables due solely to the measurement process. On the other
hand, use of multiple independent measures can creete difficulties in the andyss of the
data (see section later on "multiplicities’), especiadly when there are discrepancies
between informants or low agreement among measures. Thus, when multiple measures
and informants are used, one needs to thoughtfully consider how such potentia
difficulties will be handled. Expert consultation from design, measurement, or data
andysis consultants may be helpful in formulating srategies to manage these potentia
difficulties

The second common problem seen in the measurement plan of research proposasisthe
indusion of alarge number of measurement instruments in the research protocol that do
not correspond to constructs discussed in the theoretica framework of the sudy. Usudly,
these additiond measures are included for "exploratory™ purposes (i.e, to seeif anything
turns up in the data by looking at the data from these measures). Such data mining studies
are unlikely to receive a high priority score from areview committee because the
committee won't know if anything will, in fact, turn up from these unmotivated

exploratory analyses and there is a high probability that, with alarge number of variables,
adventitious results will turn up resulting from chance aone solely dueto the large

number of measures being examined. There are afew circumstances in which alarger
number of variables can be usefully included in the research design and data collection.
One of these circumstances, the use of multiple indicators of an underlying construct, has
aready been mentioned. Ancther circumstance is when additiona information is
collected from subjects to aid in the interpretation of results of the study. This might take
the form of collecting background information on subjectsin naturdly occurring groups

to determine if the groups differ in important ways, this information can then be used to



temper interpretation of results or incorporated into the andysisin the form of, for
example, covariate andlyss or post hoc sratification of the groups on an important
background variable to determine if group differences are constant across strata. Even
with the useful addition of other variables, it isimportant to keep in mind that the review
committee will primarily view the adequacy of the conceptud framework in terms of
how well the mgor, key congiructs are defined and delinested and how well the
relationship among the key congtructs are specified and judtified.

Psychometric Adequacy of Measures

There are three ways to obtain measures to operationalize the constructs which play arole
in your research: (1) use an instrument or procedure aready developed, (2) adapt an
exiging instrument, or (3) construct your own instrument or procedure.

For any measurement instrument or procedure, whether already devel oped, adapted, or
developed for the research, you will need to establish the rdliability of the measurement
ingtrument or procedure. In addition you should consider whether the chosen instruments
adequately measure the congtructsin your conceptud framework. The basic problem with
measurement error introduced into a study by the use of unrdigble or invadid insdruments
isthat it reduces the ability of such measuresto indicate valid relationships among the
congructs in your sudy. Moreover, differentid measurement error in different groups or
across the range of ameasuring instrument can lead to incorrect conclusion about the regl
relationship among groups or of the measure with other variables. If you are not
knowledgeabl e about the technica aspects of psychometric properties of measurement
instruments, it would be worthwhile to obtain ass stance from a psychometric consultant
in determining the adequiacy of the measures you have sdected for your study. An
excdllent, brief introduction to psychometric issuesis Hoi K. Suen, Principles of Test
Theories (Erlbaum, 1990); a more advanced treatment of religbility issuesis provided in
Graham Dunn, Design and Analysis of Rdiahility Studies (Oxford University Press,
1989).

For many often-used measurement or assessment instruments there are published studies
of the psychometric adequacy of the measure (especidly of rdiability). It isagood
practice to search eectronic research literature data bases using each of the key measures
used in the research as a search term to locate studies that have used these measures or
that report psychometric studies of the measures. This literature should be cited in the
judtification for the choice of ameasure for congtructs in your studies. It isaso agood
practice to contact researchers in your own or related fields who might have used
measures of the same or Smilar constructs you are investigeting to inquire about their
experiences with measures or their opinions about the strengths and weaknesses of the
available measures.

Often available measures, epecidly standardized assessment ingruments, are not
appropriate measures for the important constructs in the proposed research. In such cases
you might propose to adapt an existing insrument by modifying its contents or
measurement procedures or develop your own measure. Use of an instrument or



measurement procedure that you have modified, developed, or are developing yourself
can be problematic for the review of the application, especidly if the instrument

measures an important independent or dependent variable, since usualy such instruments
are of unknown validity and reliability. In such casesit is wise to specify in consderable
detail the steps that will be taken in the research to develop and evauate the proposed
ingrument; thisis especidly true when you proposed to use a questionnaire or (semi-)
sructured interview to collect important information. It is preferable to develop a
preliminary verson of the insrument and at least collect some pilot data on the rdigbility
and validity of the new or modified instrument. For brief introductions to procedures used
to develop assessment instruments, see René Dawis, Scale construction. Journd of
Counsding Psychology, 1987, 34, 481-489 or John Rust and Susan Golombok (1989),
Modern Psychometrics (London: Routledge). For amodel of the psychometric process of
developing a report measure see Angold, A., et.d. (1995) Development of a Short
Quedtionnaire for use in epidemiologica studies of depresson in children and
adolescents. International Journal of Methods in Psychiatric Research, 5, 237-249, and
Messer, S.C., et.d. (1995) Development of a Short Questionnaire for usein
epidemiologica studies of depression in children and adolescents. Factor compostion
and structure across development. Internationd Journa of Methods in Psychiatric
Research, 5, 251-262.

It is often appropriate or necessary to conduct smal pilot studies of the psychometric
adequacy of measures you intend to usein your research. Thisis particularly the case
when (1) you modify a sandard instrument to increase its face vdidity or to get
informetion more relevant to your research questions (e.g., change wording of itemsin a
sructured interview), (2) you modify procedures in order to use the instrument with a
different population or in different circumstances than were used in the origina
development of the instrument (e.g., using pictorid representation of verba itemswith
young children or poor readers), (3) you extend use of an instrument to groups that either
were not in the norming group on which the psychometric adequacy of the instrument
was assessed or who were under-represented in the norming group (e.g., ayounger or
older age group or an ethnic minority group), and (3) you construct your own assessment
instrument for one or more key congtructs in your research (e.g., aquestionnaire or semi-
structured interview). Such pilot studies do not require alarge number of subjects and
may possibly impress areview committee concerning your atention to this important
matter. (see Chapter 1 in Joseph L. Fless, The Design and Andyss of Clinicd
Experiments., Wiley, 1986, for an introduction to such pilot studies of measure
reliability.)

Y ou should carefully consider the implications of published or pilot studies of the
psychometric adequacy of the measures you plan to usein your research. Assessment of
reliability of ameasure can take severd different forms depending on the type of
measurement obtained and the procedure by which the measure is obtained. Thus, for
items making up a (continuous) scae some indication of adequate scae reliability should
be presented, (e.g., item-total correlaions or Cronbach's alpha); for classification
procedures some indicators of the reliability of classfications should be presented (e.g.,
sengitivity and specificity); and for coding procedures some indication of inter-rater



reliability should be presented (e.g., percent agreement or Cohen's kappa). It is not
enough to smply report that there have been studies of the psychometric adequecy of a
measure; the results of such studies should be used to evauate the adequacy of proposed
measures for your study. For example, if a proposed key measure in the form of amulti-
item scae has been reported to have an internal congstency of around .60 or lower in
samples Smilar to the one you are using in your research, areview committeeis likely to
(rightly) observe that the particular scae is not entirely adequate as a measure of a
proposed underlying unidimensiona construct and ether the insrument has to be
improved or a better measure selected (even if you happen to like the particular scale you
propose to use or everyone else usesiit).

An important issue in the vadidity of measurement of congtructs is the qudity of the deta
that is available from various sources, especidly potentid sources of informant bias.

Thus, certain informants may have agendas that bias their responses (e.g., abusing parents
who are a risk for having their children removed or antisocid individuals may want to
portray their children or themselves as less problematic than they are, contrarily,
individuals seeking trestment may want to portray themselves as worse off than they

redly are), or certain informants may have limitations in terms of exposure, menta Sate,
or observationd ability interfering with their ability to make informed judgements or to
report reliable observations (e.q., foster parents or teachers as informants may have
limited experience with a particular child or individua with severe psychopathology may
be poor informants about themselves or others), or collection of multiple measures from
the same informant is ligble to introduce dependencies into the data arisng solely from
using the same source for these data (i€, the measures will not be independent, will have
correlated errors). Careful consideration should be given to potentia sources of
respondent bias and strategies to reduce these biases incorporated into the research or the
limitations arising from this source should be acknowledge in the discussion.

In addition to potentia problems with measurement vdidity arisng from data sources,
there are dso potentid vaidity problems with measurement instruments or procedures
themsdlves. Because there is much less attention paid to vdidity than to rdigbility in
psychologica assessment, there are often few or no studies avallable on the vaidity of
measurement scales. Such studies could include factor andyses or item response andyses
of potentidly multidimensiond congtructs, correlations of ascae ng a congtruct
with other recognized scaes assessing the same construct, correlations of scae scores
with other indicators of the underlying congiruct, or scale scores differentiating criterion
groups differing on the underlying congtruct. Y ou should be aware of the vdidity

literature on measures you use in your study, especidly for commonly used measuresin a
particular research field, because this sometimes presents review problems for a proposal
(e.g., when aknowledgeable reviewer is aware of studies that indicate that a measure you
propose to use does apoor job of differentiating criterion groups related to the underlying
congtruct).

Absent aliterature on the validity of a particular key instrument or measurement
procedure, reviewers will sometimes assess the face or content validity of the
assessment insrument. They might form an opinion about whether the content and



number of itemsin your assessment ingrument or procedureis likely to adequately assess
the underlying congtruct. Y ou should scrutinize your proposed instruments from this

same perspective. For example, some researchers have criticized the widely used origind
Conflict Tactics Scale, which assesses verba and physica aggression in relationships, in
terms of the adequacy of the content of the itemsfor certain types of research (i.e., the
items don't differentiate defensive or retdiatory aggression from offensve aggresson,
don't adequately assess the severity of injury or potentid injury arising from physica
aggression, and don't include items for some more extreme forms of physcaly abusve
behavior (e.g., scalding or purposdly injuring pets)). The revised Conflict Tectic Scae
was developed to address some of these measurement concerns.

Additiondly, attention should be paid to demand char acteristics of itemsor
measurement procedures, especialy involving socialy desireable responding by
informants or a press for condgstency in reponding (e.g., parents seeking treatment for
ther child are unlikely to rate their child as not having any problems on a behavior
problem checklist).

Y ou should consder the adequacy of the measures for the particular populations you are
investigating (e.g. ameasure with psychometric adequacy on a normetive sample might
not be adequate or of unknown adequacy with, for example, younger or older subject,
subjects of different ethnicity, or members of specia populations, such as menta
patients). Y ou should also consider the gppropriateness of the measurement with regard
to the inteligence, reading ability, ethnicity, and socid class of the subjects.

In research involving assessment of children and adolescents, developmentd issuesin
assessment should be carefully consdered. The review committeeisligbleto raise
guestions about the measurement and interpretation of responses given by children from a
wide age range (e.g., 6 to 17). Often researchers will use such a broad age range because
they do not have access to a sufficient number of subjectsin amore restricted age range.
Thislimitation in subject recruitment can create problems for the research because it
rases ahost of issues - conceptud (e.g., developmenta differences are often not
addressed), measurement (e.g., often norms for an instrument are available for only part
of the age range), and data interpretation (e.g., combining results over a broad age range
may average very different response patterns a different ages). There are additiona
measurement issues related to different ages of subjects (e.g., in generd, measures are
less rdliable the younger the age of the subject and, contrarily, parent-child agreement on
many measures declines with age) that should be considered and, possibly, discussed in
the gpplication if they are likely to have a Sgnificant impact on the research.

Studies that propose to use "officid” records should provide some documentation of their
access to such records and an indication of the qudity of information that can be obtained
from such records. With questionnaires, (semi-)structured interviews, and coding
schemes, procedures to establish inter-rater (or interviewer) rdiability should be given.

COMMON WEAKNESSES IN THE MEASUREMENT PLAN OF PROPOSALS



1. Measures Not Linked To Constructs In the Conceptual Framework:

Measures are used that measure constructs not discussed in the conceptual
framework, particularly likely with commonly used measures (e.g., SCL-
90 or CBCL); collection and use of dl measuresin a battery of measures
when only one measure in the battery corresponds to a construct discussed
in the conceptua framework

2. Key Congtructs Not Adequately Measured: Omission of a measure for
key congtructs discussed in the conceptua framework or use of ameasure
that has poor psychometric properties (e.g., low rdiability) or that does not
measure the underlying congtruct discussed in the conceptua framework
(eg. use of an achievement test to measure "intelligence”) or use of a

"face valid" measure developed by the researcher or others with no
reliability or validity sudies of the measure's adequacy

3. Failure To Provide Psychometric Data For Measures. No citation of
psychometric studies of measures,; assertions that measures are
psychometrically adequate without citing specific data or reports as
judtification for the claim; omission of reports contra-indicating use of a
measure for a congtruct or in certain Stuations or with certain populations

4. Failure to Condder the Psychometric Adequacy of Measures For The
Specific Proposed Study: Citation of psychometric data collected on
generd samples that might not be gpplicable to the specid populations
(eg., children under a certain age, people with limited reading ability,
indtitutionalized mental patients) or circumstances (e.g., acute phase of a
disagter or trauma, in an ingtitution, or abusive family) characterizing the
proposed research

5. Uncontrolled Measurement Biases: Use of individuas with "vested
interest” as data collectors (e.g., therapists as raters of trestment outcome,
researchers asraters of group differences); shared variance in measures
arising from sources other than the relationship among the measured
congiructs (e.g., variance due to multiple ratings from the same raters,
measures with different names measuring the same underlying congtruct);
lack of blindness of data collectors or providers to the research hypotheses
or group membership of study participants.

Sampling plan of the study

The sampling plan of aresearch study addresses two mgor issues: (1) the
representativeness of the research sample to a theoretica population of interest and (2)
the generalizeabiltiy of the research results (i.e., the population range to which research
results would be gpplicable). In generd, research that clams to describe only a particular
(limited) sampleis not of as much scientific interest as research that atemptsto infer



characterigtics or relationships in more genera populations. Target populations are of two
generd types. area populaions, defined by geographica area of residence or location
(eg., the U.S. population, population of a particular community), and specia populations,
defined by some characterigtic of population members that is not necessarily
geographicaly located (e.g., subjects in a certain age range, populations exposed to or
exhibiting a particular disease or having experienced or been exposed to a particular type
of risk factor. Clinical epidemiology attempts to estimate the incidence and prevaence of
"disesases’ or clinica conditions and to understand the etiologicd, risk and protective
factors for the onset, course, remission, recurrence and outcome of diseases or clinica
conditions. Mentd hedlth epidemiologica research conducts studies of (1) mental hedlth
problems, disorders, or symptoms in general community, aredl, or nationd populations
and/or of risk or protective factors for such menta hedth problems and of (2) etiology,
characterditics and course, risk and protective factores, and outcomes of mental hedlth
problemsin clinica populations defined by such characterigtics as having a diagnosed
mentd disorder or range of menta headth problems or symptoms, evidencing or exposed
to risk factors associated with menta health problems, or seeking trestment for mental
hedlth problems. Definitiona issues and sampling strategies differ for these two types of
populations.

In both types of studies you should give some thought to how generd is your study
population. Research based on limited sampling is less likely to be highly evauated by a
review committee. In generd review committees prefer samples representative of larger,
more generd populations than of more restricted populations. Thus, nationdly
representative samples, community samples, multi-Ste dinicd samples, and single-site
clinic or inditution samples represent declining representativeness and generdizeahility.
Often, however, samples representative of larger, genera populations are unsuitable
when the intent of the study is to study low-base rate behaviors (e.g deviance or severe
antisocid behavior) or dinicdly sgnificant conditions (e.g., sudies of diagnosed mental
disorders). In such cases, generd population samples are unlikely to yield sufficient
numbers of subjects exhibiting the low-base rate behaviors or disorders or will include
mainly subjects exhibiting the less severe forms of the low-base rate behaviors or
subclinical manisfestation of the disorder. Thus, it may be necessary to adopt sample
recruitment procedures to increase the number of individuas exhibiting the low-base rate
behavior or dinica condition (e.g., recruitment at afacility seeing or providing services
to such individuas, such as arape crids center for sexud assault victims, or screening a
more generd population, such as screening high school students for antisocid behavior).
Even in such casesit isimportant to consider and discuss sampling limitationsin the
proposal.

Proposals have received poor priority scores solely due to problems of
unrepresentativeness or generdizability. For example, the generdizesbility of study of
antisocid youth in which the sample is drawn from a high income areais likely to be
guestioned due to the unrepresentativeness of these youth compared to antisocid youth in
generd. Similarly, if you propose to study sexua assault among women and you recruit a
representative sample of al women enrolled a a particular college or university; you can
not validity claim that the results of this sudy will generdize to dl women who have



been sexudly assaulted (e.g., women who don't attend college or in a different age range
than predominate in college populations). Such astudy may be vduablein its own right
(e.g., asastudy of apopulation a ahigh-risk for sexud assault), but some consideration
should be given to the limits of generdizegbility of the sample and discussed in the
proposd. Thisis particularly true when your conceptud framework and research design
seem to imply that the research will address a genera population (e.g., rape victims or
antisocia youth), but the available subjects are an obvioudy biased sample from the
larger generd population. For example, the above two examples would not generdize to
sexud assault victims who do not seek trestment nor to antisocial youth who are not in

school, respectively.

There are some circumstances in which non-representative or non-generaizegble sudy
samples are acceptable. In generd population studies a census or near-census of a
relaively rare population or amode-testing or cross-vaidation study of alarge, but
biased, sample, in which, other than sampling, the research is particularly srong in
conceptudization and methodology, are examples of studies which might be favorably
reviewed despite sampling limitations. In many clinica studies samples are recruited

such that groups that are compared differ on some clinica characteristic (e.g., exposure to
arisk factor) and are matched on other characteristics such that the god of the study isto
examine the effects of the clinical characterigtic given other factors are comapable. In

such studies sampling is less of an issue, but such studies can Hill be criticized for
involving non-representative or non-generdizeable sampling (e.g., comparing depressed
patients with matched non-depressed patients drawn from practices of private psychiatrist
would not necessarily be generaizegble to patients who receive care in other settings or
who are not recalving trestment).

Sampling designs. A sampling design is a procedure or set of procedures that identifies
subjects digible for participation in the research. The sampling plan of the sudy draws
participants from severd different types of populations of decreasing scope. The target
population represents the population that is the focus of the research and defined in the
conceptua framework of the study.

The sampling frame of astudy isthe set of subjects from the target population that are
eigiblefor participation in the study due to the sampling methodology of the study. In
area population studies the sampling frame is determined by the methods by which
potential subjects are contacted (e.g., household surveysin larger sampling units, such as
blocks, neighborhoods, or census tracks, random, or sratified sampling of schoolsto
identify children for research studies, or random digit diding for telephone interviews).

In specia population studies, potentiad subjects are identified elther by screening in area
populations or by recruitment from data bases or indtitutions that identify, track, or
provide servicesto individuds in the specid population. In generd, the sampling frame

of the study redtricts, to a greater or lesser degree, the target population to a smaler
population that the study has access to with concomitant restriction on representativeness
and generdizeability. Thus, it is quite common for dinica studiesto recruit subjects who
have been diagnosed with or are seeking treatment for a disorder or problem from a
clinicd facility. Such a sampling source does not access individuals with the disorder or



condition who have not been diagnosed or do not seek trestment and who might be quite
different (eg., in severity of symptoms or functiona impairment) from diagnosed or
trestment seeking individuas. Similarly, if the theoretical framework in astudy focuses

on "abused children” asthe target population, but, because of access problems, only
children who have been reported to a protective service agency and confirmed for abuse
are digiblefor indusion in the study, then the sampling frame of the study would include
only "abused children reported to and confirmed by a protective service agency.” The
sampling frame in this ingtance would exclude nonreported abused children and

reported, abused children who were not confirmed. Another example would be a study of
an area sample by random digit diding of telephone exchangesin a certain geographica
area. Such telephone surveys exclude individuals who do not have a telephone from the
sample frame. In developing a grant application, the goplicant should be mindful of the
regtrictions in representativeness and generalizeability with respect to the (conceptuad)
target population introduced by the sampling frame of the study. If possible, these
restrictions should be analyzed, assessed, and mininized and their effects on the
representativeness and generdizeability of the research should be acknowledged as a
limitation of the research.

The study sample is a subset of the sampling frame that is actudly included in the
research study. The study sample would not include members of the study frame who
refuse to participate in the research, cannot be contacted, or are not eigible for
participation for other reasons (e.g., non-English speskers). In generd the target
population of the study is larger than the sampling frame of the udy which islarger than
the study sample. As discussed above with respect to the sampling frame of the study,
eigibility restrictions and refusds to participate in the research by digible subject can
serioudy redtrict the representativeness and generaizesbility of the sudy.

Eligihility induson and exclusion criteria should be motivated by the conceptual
framework of the study or by data collection or procedural issues and clearly stated and
operationalized. Thisis particularly important in dinical sudiesin which therearea
number of issues relevant to the specification of indlusion and exclusion criteriafor
"cases"" Issues of inclusion criteriainclude (1) how cases are identified and (2) the role of
symptom severity and clinica sgnificance. Cases may be identified as meeting
diagnodtic criteriafor menta disorders, evidencing symptoms, experiencing problemsin
functioning, or seeking trestment. In such cases the specific procedures by which "cases'
areidentified should be detailed. For example, individuals may meet diagnogtic criteria
either by consensus or blind agreement of experienced clinicians, adlinica judgement of
adngle dinician, dassfication dgorithms of a dructured or semi-gructured interview
(e.g., aDISor SCID interview), or by being above a cutoff score on a symptom
inventory. Incluson criteria may be determined by theoretical or clinica interest. Thus,
some studies may include only individuas who make diagnodtic criteria; other sudies
a0 require that cases meet criteria of functiona impairment or clinica severity.
Similarly, some studies may require cases to meet diagnostic criteria currently; others
may include individuals who have met diagnogtic criteriain the past or who evidence
subsyndroma symptomeatology. Some issues of exclusonin clinica sudiesare (1)
whether to exclude individuas who evidence limitations that may interfere with data



collection (e.g., acutely psychotic individuals who may not be able to provide accurate
data, individuals exposed to certain types of drugs or other circumstances that may
interfere with collection of biologica response data, or individuas with intellectud,
language or readings problems or difficulties); (2) whether to exclude individuas with
co-morbid conditions as sometimes interest is in the effects of the specific condition
uncomplicated by other detrimental conditions or co-morbid conditions may complicate
or compromise data collection or interpretation of results (e.g., to include individuas
with co-morbid substance abuse in atreatment study for depression); and (3) whether to
include trested individuds in the sample as, presumably, sometimes trestment may
dleviate or control the effects of psychopathology that are of interest (e.g., antipsychotic
medication may improve deficient attentional processesin schizophrenics). Aswith
inclusion criteria, excluson criteriamust be explicitly operationdized. Thus, aresearcher
who excludes "psychotic” individuads in astudy of mental patients should specify the
criteriathat will be used to determine psychoss and how they will be applied to
determine if apatient is "psychotic.” Some researchers impose so many excluson criteria
on their sample subjects for data collection reasons that the representativeness of the
sampleis serioudy affected. For example, clinica researchers might exclude individuas
from a study with co-morbid disorders when the clinica population being studied has
high rates of co-morbidity (e.g., combat veterans with co-morbid PTSD and Maor
Depressive Disorder) or might exclude individuals from the clinical population recaiving
certain types of commonly prescribed medications or having certain types of biologica
datuses (e.g., dcoholics) that might interfere with biologica assessment procedures or
might exdude individuas recaiving treatment outside the research study.

Every effort should be made to minimize participation refusd by digible subjects. Low
percentages of potentia subjects who agree to participate in the sudy or differentia rates
of consent to participate in different study groups can serioudy affect the
representativeness of your samples vis-a-vis the populations they represent and this issue
should be addressed rather than ignored. Thisis particularly true of hard-to-recruit
populations, such as child and spouse abusers, sex offenders and other criminds, or
mental patients, who might be suspicious of requests for participation in "research’.
Studies with high rates of refusds by igible participants are regarded as serioudy
compromised in their ability to generdize to the target population. Subject recruitment
procedures should be adopted that will minimize refusa rates, such as use of service
providers to recruit subjects (provided incentive are offered to the service providers so
that they are motivated to be cooperative with subject recruitment goas and such
recruitment is not viewed as coercive by clients), clear description of the research gods
and procedures of the study as part of the recruitment process, collaboration with affected
communities and consumers in the development and implementation of the research plan
and in the participant recruitment plan, minimizing the participation and response burden
on potential participants (e.g., provison of trangportation or child care for parents) and
payment of reasonable financid incentives for participation.

Sampling procedures. There are two generd gpproaches to sampling from a population:
(1) probability sampling and (2) non-probability sampling. In probability sampling every
member of the population has a known or estimable probability of being sdected ina




sample; in non-probability sampling the probability of sdlection is unknown for most
members of the population. There are severa types of both probability and nor+
probability sampling.

For probability sampling, if thereisalist of population members (eg., dl fire burn
victimsin acity in ayear period), they can dl have an equa probakility of being
(randomly) selected by means of simple random sampling. Sometimes population units
may be sdected with known but unequa probabilities (e.g., where sdection probability is
related to some general measure of Size, such asif patientsin amedica study are selected
with a probability related to the number of media vidts or length of hospitd say). If a

list of population members does not exi<t, survey researchers will often use other means
of selecting subjects and assigning selection probabilities to potentid participants. Two of
the most common procedures are cluster sampling and stratification. In cluster sampling,
aligisnot avalable of dl population members but thereis avallable alist or other means
of exhaugtively specifying larger population units (e.g., usudly geogrephicaly located
clusters such as households, blocks, or schools). Clusters are first sampled then
individuas are sampled from clugters. In gratification, the distribution of some defined
characterigtics of the sample are known for the generd population (e..g, ethnicity or age
in generd population studies) and participants are screened or otherwise selected by
means of the Stratathat characterizes them. More complex sampling plans may combine
sequentidly different types of sampling (e.g., sraification, then clugtering, then

screening, then smple random sampling) in multistage sampling plans.

In probability sampling the probability of selection can be ascertained or estimated for
members of the population. In non-probability sampling, the probability of sdection of
population members can not be estimated. Thus, with non-probability sampling, the
samplein theresearch study does not have a known probability of representing any
larger population and non-probability samples cannot be claimed to
probabilistically represent larger populations asistrue of probability samples. Non-
probabilistic sampling can lead to samplesthat are not representative of the theoretical
population of interest and produce research results that do not hold in the theoretical
population or are otherwise mideading (see discussion of "bias' below).

The question of the sampling representativeness of a sample should be particularly
addressed for "convenience' samples (i.e. samples available a a particular clinicorina
school system chosen solely because of investigator access). Review committees are
becoming more and more reluctant to award high priority scoresto studiesinvolving
convenience samples and other types of non-probabilistic samples, such as volunteer or
nominated samples. Volunteer or salf-selected samples (e.g, subjects who respond to
newspaper or other advertisements) are considered to be biased to some unknown extent
by unique characteristics of individuaswho volunteer for the research as compared to a
random sample of individuas from the target population. Smilar concerns about sample
bias might be raised about "nominated” samples (e.g., subjects nominated to be in astudy
by therapists or teachers). In generd, review committees prefer sample recruitment
drategiesthat dlow al individuas in the targeted population an equa opportunity to
participate in the research (e.g., locating subject in acommunity sample who meset criteria



for participating in the study by means of random digit diding or through targeted contact
of randomly selected householdsin census divisons, recruiting consecutive admissons
to ahospital or other inditution or program, or identifying potential subjects randomly
from an indtitutiona or agency data base). Such restrictions on recruitment strategies can
pose a hardship on the researcher, particularly, in udies addressing low base rate
behaviors or some types of private behaviors or events not often known by others and
may adversdly affect the feasibility of the sudy.

Some types of sampling plans that can argue for representiveness of the research sample
include: sampling that attempts to recruit typica cases, sampling that screens and selects
cases on the basis of theoretically important draification variables (e.g., ethnicity or
Severity of problem), sampling plans that assume amodd of the digtribution of
population vaues or of the relationship between population vaues and obtainable
auxiliary population information and recruits a sample that matches the posited
population distributions, and quota sampling to identify groups of participants who meet
particular important or common profiles of population members (e.g., homedesssngle
women with children, homeess families with children, homeless sngle adultswith a
higory of mentd illness). Even in such non-representative samples it isimportant to
attempt to reduce potential sources of bias by sampling probabiligically from digible
members of the sampling frame. Thus, including consecutive admissons or every nth
admisson to an inpatient unit is likely to lead to aless biased sample than recruiting
participants through nominations by admissons workers or clinicians.

Nontprobability sample are often the norm in sudies of hard-to-identify or hard-to-
located populations (e.g., "aboused children," "battered women," or "homeless families’).
If you cannot acquire a probability sample of the particular hard-to-access population on
which you wish to conduct research, you should acknowledge the probabilistic nor+
representativeness of the sample and provide an argument for either representative of the
sample on other grounds or the gpplicability of the results from your sample to the
generd population or to other important samples. At aminimum you should obtain data
describing the characterigtics of the samples that you will have accessto (e.g.,
demographic characterigtics of families or children, referra reason for clinic samples, and
diagnostic information on psychiatric inpatients), so that these characteristics can be
compared to the population or atypica sample of interest. The available sample should
be compared with the target population on available important population characteristics
from other studies. A discussion of procedures to increase or ensure the
representativeness of the sample vis-a-vis the target population (e.g. a multi-Site study)
would be helpful. Often the representative of the sample can be increased by use of
sampling procedures that have been developed to sample rare, difficult-to-detect, and
other types of specid populations. Such sampling procedures include use of multiple ligts
and frames, specialized screening procedures, use of partid lists and screening
populations for non+listed members, cluster sampling techniques for concentrated
populations, network and snowbal sampling procedures, site sampling, and combinations
of these methods (for an introduction, see Thompson, SK. (1992) Sampling. New Y ork:
Wiley.; Sudman, S, Sirken, M.G., and Cowan, C.D. (1988) Sampling rare and elusive
populations. Science, 240, 991-996; Sudman, S. and Kalton, G. (1986) New



developmentsin the sampling of specid populaions. Annud Review of Sociology, 12,
401-429; Katon, G. (1993) Sampling considerationsin research on HIV risk and illness.
In D.G. Ostrow and R.C. Kesder (Eds.) Methodologica Issuesin AIDS Behaviora
Research, New York: Plenum).

Recruitment procedures. How subjects are actudly recruited into the study
operationdizes the sampling design of the study. The recruitment procedures that will be
used in the study should be spelled out. How and who will identify potentid subjects,
how potentia subjects will be gpproached and recruited, and the criteriafor incluson and
excluson of potential subjects and the rationde for these criteria should al be spelled

out.

To demongtrate the feasibility of your project you should provide documentation that you
can, in fact, obtain the numbers of subjects you specify in your various study groups. This
documentation usually takes the form of figures on the number of subjects avallablein

the tota subject pool and in pools for various subgroups, including figures or estimates
from previous research of the percentage of subjects in the various subject pools who are
likely to choose to participate in the research. For example, if you propose to include 50
mae abuse victimsin astudy group, the agency with which you have cooperation might
have 200 abuse victims, but only 20 males who meet study digibility criteriaavailablein
the study period. As part of your documentation, you should aso include letters of
support or cooperation from agencies which will provide you with access to subjects or to
data

Specific, operationd criteriafor sdecting and excluding subjects should be stated. For
example, if your sudy involves antisocia youth or sex abuse victims, what criteriawill
you use to choose these subjects? The definition and feagibility of using these criteriacan
be pivotd in the review of your proposal. For example, if you propose to study "serious
antisocid youth" and your inclusion criterion is "ever been arrested for addinquent act”
the review committee is likely to object to the adequacy of this criterion to define
"serious antisocia youth", snce many such individuas have never been arrested and
mogt juvenile arrestees are arrested for less serious offenses. Similarly, , if you propose to
obtain your sample of "serious antisocia youth” from middle or upper income
communities, the committee might object that you are unlikdly to find a sufficient

number of "serious antisocid youth™ in such low risk communities

Particular attention should be paid to false positives and false negatives in sudy and
control groups. For example, subjects selected as "antisocid youth" sdected from a pool
of juvenile arrestees with a criteria of "committed a serious delinquent act” would be
fdse pogtivesif, in fact, they were innocent of committing the alleged offense.
Conversaly, subjects sdlected as a "nonabused control™ would be fase negatives, if they
had been abused, but never reported. Exclusion criteriamight also include important
confounding variables which could affect results of the study, (e.g. low 1Q in astudy of
school achievement of abused children or out-of-home placement in astudy of families
of ddinquents).



Sampling consderations in deta andysis. Epidemiologica studies atempt to estimate
population characteristics from sample data. Estimates of population characteristics (e.g.,
popul&tion totals or means on some variable of interest) can vary with the sampling
probability of population units (e.g., Smple random sampling with or without

replacement vs. unequa probability sampling), with the sampling design (e.g., Smple
random sampling vs. cluster sampling) and with the use of additiond population
information (design-unbiased probability sampling estimators vs. mode-based

estimators, such as ratio and regression estimators). Estimators have two properties that
determine their relative merit: bias and precision. An unbiased estimator has the property
that the expected vaue of the estimator equals the population vaue over al possble
samples (dternatively converges to the population vaue as sample size increases). Bias
represents the difference between the expected vaues of the estimator and the population
vaue. The precision of an estimator refers to the sze of the standard error or the width of
the confidence interva of the estimator. Good estimators are unbiased with smal

standard errors, but there exist biased estimators with small standard errors and unbiased
estimators with large standard errors. There are two factors that affect the biasedness and
precison of estimators: (a) sampling error and (b) non-sampling errors.

Sampling error results from the inevitable loss of precison of usng asample to estimate
apopulation vaue. Inided cases of smple random sampling, sample estimates are, in
generd, unbiased estimators and their precison depends largely on sample size. More
complex sampling schemes may be adopted either out of necessity or to attempt to
increase the precison of smple random sample estimators. Often more complex
edimators will introduce bias into estimates of population vaues and their vaue will
depend on the relative advantage of increasing precision of estimation versusintroducing
biasinto estimation.

Non-sampling errors are of 3 mgor types. frame errors, including (undercoverage
(fallure to include eigible participants in sampling frame), overcoverage (inclusion of
indigibles in sampling frame), and multiplicities (multiple chances for potentid
participants to be included in sampling frame); nonresponse errors, induding populaion
unitsthat are digible but unavailable (e.g., population members that canJt be contacted
or who are non-English speskers) or that refuse to participate); and measurement errors,
including misclassification or other data reporting or recording errors. Non-sampling
errors usudly lead to biased estimates of population values and may decrease the
precison of population estimates. Remedies for non-sampling errors include (1)
preventive measures taken during development of the sampling procedures or data
collection to reduce non-sampling errors, (e.g., reducing the percentage of nonidentified,
indligible, and nonrespondents by means of canvassing, screening, and incentives for
participation, Saff training in and monitoring of recruitment and data collection, and
followup efforts to recruit unavailable or refusing digible members of the sampling

frame); (2) attempt to assess and then reduce sources and extent of bias (e.g., put extra
effort in recruiting hard-to-1ocate and hard-to-recruit population members, use additiond
procedures to recruit a sample of non-identified or nonrespondents and compare the
extent of bias, compare sample characteristics to larger samples aready collected or to
known characteristics of the population, or compare measurement estimates in subgroups



or grata of the sample which might be hypothesized to differ in recruitment probability)

and (3) adjust for biasin estimation procedure, (e.g., by determining a scaling factor that
varies linearly with recruitment or nonresponse probability and regressing the target
measure on the scaling factor and then extrapolating the regression to the nonidentified or
nonrespondent population members; two primary methods are weighting class adjustment
and post-stratification adjustment). Remedia procedures for nonsampling errors are
discussed in Lesder, J.T. and Kasbeek, W.D. ( 1992) Nonsampling Error in Surveys.
New York: Wiley.

Sample atrition over time can affect the biasedness of sample estimates of population
edimates. The issue of sample atrition should be addressed, particularly, in longitudina
or intervention research and, if it islikdly to differ for the different research groups (e.g. a
clinical vs. acontrol sample). Sdective or differentid attrition opens the possibility that
research results (or non-results) are due to resulting biased sample differencesin the
groups rather than due to true differences between the underlying populations groups or
to the intervention (even if the groups were initidly representative of the target
populations or the intervention groups were randomly assgned). Redidtic estimates of
atrition together with an explanation of how the estimates were derived should be
included. If possible, procedures for characterizing refusers and dropouts and comparing
them to sample subjects should be proposed. Longitudind studies, especidly that collect
data over a period of ayear or longer, should include discussion of tracking procedures to
reduce sample dtrition over time, since thisis one of the most prevaent problemsin this
type of research. Y ou should give careful thought to the timing and amount of subject
payments as an incentive to participation in the sudy, especidly for high risk populaions

Inclusion of Gender and Minority Groups

Review committees are now required to examine the participation of both genders and of
minoritiesin the sampling plan for most research studies. If one gender and/or minorities
are excluded or under-represented in your planned sample(s) for any reason (for example,
the demographic area from which you are obtaining subjects or the gender digtribution of
the symptom or diagnosis you are studying), you must provide an explicit rationde for

the exclusion or under-representation of these groups specificaly indicating why this
sampling is judtified or not remediable. For further information, see the policy notices

now included in Public Hedlth Service grart gpplication packets. In addition, prevention
and treatment studies are now required to include sufficient numbers of maes and

femaes and minorities such thet the effectiveness of the intervention for these different
groups can be assessed. This requirement iswaived only in cases where the disorder or
problem does not occur in one or more of the gender and/or minority groups or 0ccurs so
rarely that recruitment of a sufficient number of subjectsin that group would be

infeasible (e.g., women Vietnam veterans exposed to direct combat). In research other
than intervention research, review committees expect recruitment of a sufficient number

of maes and femaes and minoritiesto dlow at least preliminary comparisons of group
differences based on gender and ethnicity, an explicit discussion of expectations about
such differences, and specification of data andytic procedures to andyze gender or ethnic
group differencesin the study. This extenson of the basic requirement of ensuring



adequate representation of women and minorities in the study population can have
profound effects on the feasihility of the research, especidly with regard to sample size
when these subgroups are analyzed separately. This issue should be carefully considered.

Inclusion of Children

It is now the policy of NIH that children, defined as under the age of 21, must be included
in al human subjects research, conducted or supported by NIH, unless there are scientific
and ethica reasons to exclude children and/or adolescents (NIH Guide for Grants and
Contracts, March 6, 1998). The gpplicant should include a section in the gpplication titled
"Participation of Children," which should provide ether a description of the plansto
recruit children and/or adolescents or arationae for excluding children or a specific age
range of children and adolescents. If children are included in the study, there should be
aufficient numbers so that study results with respect to children can be andyzed. The

NIH Guide announcement list 7 types of rationaes from excluding children from astudy
on scientific (e.g., study hypotheses are not gpplicable to children or disorder does not
occur or occurs very rarely in children) or ethica grounds (e.g., greater than minimal

levd of risk for participation). Scientific review groups a the NIH will evduate each
application for appropriateness of incluson/exclusion of children as research subjects.
Applications which are judged as "unacceptable’ in regard to the age-appropriate
incdluson or excluson of children in the research project will not be funded unless the
excluson of children isremedied or a better rationale provided for the excluson of
children. Additiond information on this policy is provided a an informationd Webdte

for this palicy at http://mww.nih.gov/grants/funding/childrervchildren.htm.

COMMON WEAKNESSES IN THE SAMPLING PLAN OF PROPOSALS

1. Falure To Adequatdly Describe The Sampling Plan: Failure to specify
how subjects will be recruited; no discusson of incluson and exclusion
criteriafor participation; no letters indicating cooperation from participant
recruitment sources, no discussion of number of subjects available,
especidly of various important subgroups in the desgn

2. Use of Convenience Sample: No judtification for use of a

convenience sample other than easy access for subject recruitment;
use of more than one convenience Site with very different subject
populations

3. Fallure To Address Sampling Bias Issues. No discussion of adequacy of
sample as representative of atarget population; no description of
characterigtics of individuas from whom the study sample will be drawn
(eg., characteridics of clients at aclinic providing subjects); lack of
procedures to attempt to correct for inherent sampling biases, such as
sampling procedures, research design methods (e.g., comparison groups)
or statistica procedures (e.g., covariance analysis); no discussion of
potentid impact of sample biases on results and interpretation of study and



generdizeability of results to other samples; no attention to biases
introduced by refusdsto participate in the research; no attention to sample
attrition, especialy sdective rather than random attrition, in longitudina

and intervention research

4. No Judtification For Sample Size: No discussion of issues of
requirements for adequate Satistical power; no discussion of sample Szes
needed in consideration of precison of measurement of key congructs, no
attention to number of subjectsin subgroups even though sample sze for
entire Sudy is adequate

Procedures for Data Collection

The data collection plan or procedures should be specified. This should include an
indication of which measures are going to be collected from which subjects on which
occasions, the order of administration of the measures, and the time required of each
subject on each assessment occasion. An gpplication that is unclear or confuses reviewers
about exactly how dataisto be collected often fares poorly in areview. If datais being
collected a more than one point in time, ajustification is needed for the particular time
points chosen and the intervals between data collection points, e.g. evidence from the
literature on the amount of time symptoms typically take to develop or remit in atrauma
group. Smilarly, if dataiis not being collected from al subjects by the same procedures
or schedule, ajudtification for the differences in data collection procedures for different
groups of subject is needed.

It is often helpful to congtruct a chart that clearly shows in terms of aproject timeline
when each task in the project will beinitiated, how long it will take to complete, and
when it will be completed. Such a chart can dso ad you in determining number of
personnel and amount of resources needed during each budget period. Such achart can
aso help you determineif the project is feasible to accomplish in the time period
proposed and with the budgeted staff and resources. If the timeline or number of tasksto
be accomplished are perceived by reviewers as being unredlistic, they will tend to view
the gpplicant as unlikely to be able to actualy complete the research project as proposed
and this judgement will be reflected in the priority score they give to the project.
Reviewers often term such proposed research as "overly ambitious™ Y ou should
especidly consder whether the estimates of rate of subject recruitment, time period to
completely assess dl subjectsin the study, timeto locate previoudy recruited subjectsin
longitudina research, and

time to accomplish al proposed data analytic tasks are redigtic. Often asmdl pilot study
in which subjects are recruited and assessed with the full research battery can both aid in
the estimation of the time and resources needed to complete the research and to convince
reviewers that the research can be accomplished in the time period and with the resources
proposed.



In generd you should include a copy of the instruments that are not well-known or that
you have developed yoursdf in the Appendices. Reviewers are likely to look at the
individud itemsin these measures and form an impression of the face vdidity of the
ingtrument to measure congtructs specified in your conceptua framework, e.g., if
"previous victimization” is an important congtruct in your conceptud framework and you
use agenerd "life gress’ instrument which contains only 2 generd questions about
victimization experiences, areviewer islikdy to question the adequacy of thisinstrument
as ameasure of the victimization congtruct. A reviewer may aso form an impression of
the suitability of theitems for particular groups of subjectsin your research, eg. self-
report instruments with very young children, reading level of questionnairesfor low SES
respondents, and family life or "life syle" questionnaires with different culturd groups.

Some issues in data collection procedures that may be raised by a Review Committee are:

(1) Familiarity with settings and subjects from which data will be collected and/or the
types of datathat will be collected. If you have not had experience with collecting datain
specidized settings or with specific types of subjects and, especidly, if you fail to
address the ggnificant difficulties in obtaining quality dataiin these settings or with these
subjects, a Review Committee may raise issue with the feagibility of the sudy or the
suitability of the datafor andysis or inference. Some of these difficulties might include
obtaining voluntary consent from a significant proportion of avallable subjects, eg.
psychiatric hospital patients, penad inmates, and abusing parents; obtaining valid and
reliable responses, epecialy sdlf-report data from young children, traumavictims,
psychiatric hospitd patients, and antisocid individuas, and extracting comparable
quality data for different individuals from officid records, such as rgp sheets or hospitd
records from different systems. For example, if you propose to collect alarge number of
sdf-report measures from psychiatric hospital inpatients and don't address such data
collection issues as access to patients, flow of digible patients, likely proportion of
patients who are capable of or willing to participate, interview procedures for acutely
psychotic or other disturbed patients, access to medicd records, if needed, and
cooperation of ward staff with research personnel, a Review Committeeis likely to
question if you are sufficiently prepared to face likely difficultiesin data collection in this
setting, especidly, if you don't have atrack record in collecting data previoudy in this
Stting.

Y ou should provide definitive letters of agreements to participate in the research from
credible authorizing officia at each data collection dte, e.g. hospita, school system, or
socid service agency. It isdso helpful to provide background data, e.g., demographic or
diagnostic data, on subjectstypically seen at your data collection sites and address any
issues of representativeness of your available sample vis-a-vis the generd population of
interest, e.g. the type of patients typicaly seen a a psychiatric hospita from which you
are collecting data versus characteristics of the genera population of psychiatric hospita
inpatients.

(2) Respondent burden - The amount of time required to collect data from each research
participant should be estimated and carefully considered both with respect to



inconvenience, fatigue, and stress to the respondent and with respect to the quality of data
obtainable from overburdened respondents. In generd, data collection procedures that
require up to 2 hours of respondents time, especialy using self-report measures, are not
likely to raise concerns about respondent burden, unless some of the measures seem
superfluous or unmotivated. Data collection procedures thet require 6 to 8 hours or more
of arespondents time are most certain to be examined for judtification. Such lengthy
data collection procedures can create the following concerns: (a) it is often symptomatic
of desgn and andlysis problems, ep., inclusion of too many variablesin the research, a
non-specific data exploration ("fishing expedition”) approach, invaid data from messures
due to respondent fatigue, and over-reliance on one data source, e.g. self-report data; and
(b) such lengthy procedures often require more than one subject session, which can
increase problems of subject ttrition, or problems with missing dataif a subject does not
complete al the measures.

Effort should be made to reduce excessve respondent burden by thoughtfully sdlecting
the minimum number of ingruments to achieve research godss, use of short forms of
research ingtrument, if they provide adequate information for the research purposes, and
use of more than one information source. It is usudly worthwhile to focus more data
measurement time on the important constructs in the research to ensure their adequate
measurement and less time assessing less important constructs. Y ou should avoid the
mental set of collecting data because some measures are "usualy™ collected in research in
your areg, if such datais not useful in your conceptua framework or will not help you
interpret your data, or because the data "might be interesting.” Some widely used clinical
assessment instruments (e.g., the SCID, DIS, and MMPI) are among the most time-
burdensome and aversive to subjects. Y ou should carefully consder whether you redly
need information on dl diagnoses or al clinica subscales from subjects or whether it
would be better to use modules or a subset of clinica scaes or shorter, more foca
assessment ingruments in the research. [n addition any physicaly or emotiondly
aversive procedures, e.g., drawing blood for serum assays or questioning about recent
victimization experiences, should be carefully judtified from both the human subjects
protection perspective and the perspective of the willingness of subjectsto participatein
the research and value of the data thus collected.

(3) Reactivity of measures. This can refer to either change or digtortion of a subject's
response due to higher awareness of being assessed (e.g., responding in socidly
desregble ways) or to interaction among multiple instruments being collected from the
same subjects (e.g., subject introducing more consistency into his reports of different
behaviors than would exigt if the behavior were assessed directly). The order of
adminigtration of research ingruments can be important if it introduces error in the form
of sequentia or carryover effects in subjects responses. This can be particularly a
problem with lengthy data gathering sessions or if types of measures are grouped
according to content during the data gathering procedures.

(4) Recruitment and training of data collectors - Congideration should be given to the
level of experience and sophigtication required of data collectors and the amount of
training required to ensure the adequacy of data collection. Data collection procedures



requiring complex dinica judgements, involving development of rgpport with subjects,
or requiring interviews about senstive topics are likely to require recruitment of data
collectors with more training, experience, or persondity qualities than is commonly
available. Qudlifications of these types of data collectors and recruitment procedures to
obtain such individuas should be specified. A training plan to ensure adequate data
collection procedures by data collectors and to assess the adequacy of the training
procedures should be described. Some involved clinical assessment instruments or
procedures (e.g., the SCID, the DISC, or the Adult Attachment Interview) require
pecidized off-gte training given by the assessment procedure developers. Such
specidized training should be programmed into the proposal’s budget and time line.

(5) Supervison of data collection - Thismay become an issue when dataisbeing
collected at multiple sites, when the Principa Investigator is not at the Ste where datais
being collected, or for complex data collection procedures (such as complex coding,
adminigration of complex assessment, or administration of complex interventions) in
which variation between data collectors or variation over time in the same data collector
may be significant. Detailed description of procedures to adequately supervise and
monitor data collectors in these Stutations should be provided.

(6) Blindness of data collectors - To avoid experimenter bias effects, data collectors, to
the extent possible, should be blind to characteristics of subjectsthat play arolein the
research hypotheses of the study, such as group membership, e.g. abused versus control
dtatus, or assgnment to treatment group, e.g. treetment versus placebo group. If data
collectors cannot be made completely blind to subject characterigtics, e.g. aquestionnaire
on contacts with Protective Services isincluded in the data gethering ingdruments it is
often possible to plan data collection procedures to minimize the influence of potentia
data gathering bias, e.g. have the interview on Protective Services contacts be the last
data collected from the subjects during the interview session.

COMMON WEAKNESSES IN THE DATA COLLECTION PROCEDURESIN
PROPOSALS

1. Failure To Clearly Specify How Data Will Be Collected: Not clear
which measures different participants will provide in the sudy, when they
will be assessed; which measures will be collected at different time points
inlongitudina studies, how related participants (e.g., SPOUSeS, teachers,
friends) will be recruited or tested in multiple informant studies, especidly
when some participants might not have available co-informants (e.g.,
"gpouse’ for unmarried participants, "teachers’ for school dropouts)

2. Reliance On A Single Data Source: Collection of dl datafrom asngle
informant or rater; sngle measure for complex or important constructs



3. Respondent Burden: Adminigtration of lengthy set of measuresto a
participant in either asingle sesson or multiple sessons, especidly, to
children or others with limited tolerance for lengthy data collection
sessons

4. Reactivity Of Measures: Collection of multiple measures or ratings
from a single informant which might interact; respondents remembering
previous responses in repeated measure studies, respondents sharing
information on responses during course of a study

5. Failure To Specify Training Procedures For Data Collectors. Failure to
Specify procedures to ensure agreement between multiple raters or coders;
no procedures specified to prevent rater or coder drift during course of
data collection or coding; no training procedures specified for data
collection procedures requiring specia training or expertise (e.g.,
standardized interview procedures, such asthe DIS, DISC or DICA or
"attachment” assessment using standardized paradigms)

6. Failure To Specify Procedures To Prevent Experimenter Bias From
Affecting Research: Failure to specify procedures to ensure blindnessin
raters or data collectors and lack of bias in data collection procedures, in
data reduction, and in data analys's; use of procedures that convey biasing
information (e.g., group membership or socid sigma) to informants (e.g.,
asking teachers or clinicians to report on emotiona problems of children
identified to them as having been abused)

Satisicd Andyss

There are four types of dtatistical data analytic tasks that are commonly conducted in
behaviora research: (1) group comparisons using such techniques as multiple comparison
procedures, univariate and multivariate analyss of variance, and logitic regresson, (2)
describing relationships among variables using such techniques as linear regresson,
multiple regression, generdized linear models, principa component, factor, and
canonica correation analys's, and path, linear dependency, and structura equation
models, (3) accounting for variation within samples usng such techniques as random
effects and hierarchical regression, subgroup andysis, and clugter andysis, and (4)
describing change over time using such techniques as repeated measures ANOVA and
MANOVA, growth curve anayss, surviva analys's, and stochastic models. In addition,
datistical techniques are used to assess the rdiablility and vdidity of measures and to
asess characterigtics of the measurement space (e.g., the dimensiondlity of a
measurement domain). In more complex research studies these data andytic tasks are
usudly combined, for example, astudy of the differences in the interrel ationships among
aset of varidblesin different groups over time.

Specific statistical techniques are used to describe data or test hypotheses or conceptual
models in the research. The datistical andysis must be spdlled out, not just outlined. In



particular the statistical method used to verify each specific hypothesis or expected
relationship among variables should be described. Y ou should be specific about which
particular type of analysis you intend to use for each research question or hypotheses.
Reviewers frequently object to data andyss plansthat list genera techniquesto be used
inthe dataandysis (eg., "logidtic regresson” or "factor analyss') without specifying
which hypotheses and/or particular varigbles will be andyzed by such techniques, and
they also may object when an gpplicant indicates more than one dternative data anaytic
drategy or procedure without indicating which one he/she

actudly intends to use or how a determination will be made about which oneto use. If
you have multiple measures of the same congtruct (e.g. child-reported, parent-reported
and teacher-reported measures of child aggression) or multiple messuresin the same
conceptua domain (eg various dimensons of family functioning), you should specify
how you plan to use, reduce, or combine these multiple measures.

Certain satistical procedures are generally accepted as appropriate for andyzing certain
types of data, so that their use is not questioned. If you propose atype of anadysiswhich
is not frequently used in your research field or is an extenson or deviation from accepted
practice, you have to justify your departure from standard practice. For example, some
procedures such as ANOVA, MANOVA, multiple regresson analyss, factor analys's,
and discriminant function analys's, are consdered standard procedures with certain types
of dataand are not usudly questioned as long as you specify what variables you are
andyzing. On the other hand, other procedures such as clugter andysis, whichis
considered a group of related procedures rather than one standard procedure, or structural
equation modelling, which requires specification of a path modd or competing models
and has different types of estimation procedures depending on the type of data, need
more judtification and specification.

Latdy, review committees have been more insstent on requiring subgroup analysesin
thelr review of data anadyses plans. Often such subgroups are readily identifiable (e.g.,
gender, age, and ethnic groups), but other times less obvioudy o (e.g., different subtypes
of patients with the same psychiatric diagnoss). Again, sometimes subgroup andyses are
farly sraighforward (e.g, andyss of variance with subgroups as factors or multiple
group comparison approaches), but other times not as sraightforward (e.g., separate
regressons within different subgroups, hierarchical regressons with "sgnificant”
categoricd variables, or "random effects’ longitudina models). Y ou should be aware,
then, that reviewer are increasingly viewing globa anayses of heterogeneous groups as
relatively unsophigticated and you should anticipate this potentia criticism by paying
some attention to subgroup andlysisin your data andytic plan.

Unlessthe gatisticd andyssis very smple and sraightforward, it is advisable to obtain
adatistical consultant to help you formulate the satistica anadyssfor the proposal and to
be included as personnd or as a consultant on the grant. If you don't understand the
various assumptions involved in formulating and using a particular

mathematical/statistical modd underlying your proposed statistical or measurement
procedures, you need a statistical consultant. On the other hand, we sometimes see



proposasin which it appears that a statistica consultant wrote the data andysis section
and someone else wrote the rest of the gpplication - in that, the data analys's section
doesn't mesh with the rest of the application or isfar more sophisticated than the rest of
the proposal. Rather than surrendering control of the data analysis part of the research to
adatigtica consultant, you should work closely with that person and understand at least
conceptudly what type of analysis the consultant is proposing so that you can judgeits
appropriateness for your data.

| think it is agood procedure to actudly write out the mathematical form or modedl that
underlies your data andysis, for example, in the form of a (multivariate) analys's of
variance linear modd, a (multivariate) linear regresson modd, or a structura equation or
path modd. Y ou should examine this modd to seeif you have adequatdly described (a)
al the dependent and independent congtructs in the model, especidly the riability and
validity of the measures you have chosen to represent these congtructs, (b) the
relationships among these congtructs as specified in your research hypotheses and as
judtified in your review of previous research and formulation of a conceptud basis for the
research, and (c) the Satistical power of the data analysis in terms of the number of
subjects needed in the various research groups and the ratio of number of variablesto
number of subjectsin various analyses. If you use a repeated messures design, eg. ina
longitudind or an intervention study, you should specify both a conceptua mode of
expected change and a plan to analyze change over time or occasions.

Y ou should know that most review committees have members who are quite
knowledgesble about measurement, sampling, and dtatistical methodology. Because of
the rdatively nonmathematicd training of behaviord scientists and the wide availability

of packaged computer programming of sophisticated statistical procedures, we often see
proposdsindicating, with little detail or judtification, use of mathematically complicated
satistical procedures that the proposer probably does not clearly understand, especidly,
in regard to limitation or restrictions on the applicability of these techniques. As one
example, we have been seeing latdly proposasto use LISREL moddling to "discover”
relationships between alarge number of variables. The estimation procedures used in
LISREL have anumber of regtrictions on distributions of variables and number of
subjects and variables in the modelling processes, moreover, it isintended to be a
confirmatory procedure rather than a discovery procedure, requiring that you specify your
model ahead of time rather than expect LISREL to "discover” it. When the experts on the
committee see such aproposd, they rightly fed that proposd’s data andysis planis
inadequate. Therefore, if you do propose to use such relaively sophisticated Satistical
andysesin you proposd, you should have an expert satistica consultant help you
formulate the data andys's procedures or, at least, review the procedures you are
proposing for their gpplicability to your data set.

Some wdl-written, rdaively nonmathematical Statistical references that may be helpful

in understanding the conceptudizations underlying satistical techniques are the

following: for data description John Fox and Scott Long (Eds.) Modern Methods of Data
Andyss (Sage, 1990), for regression anayses John Fox Applied Regresson Andysis,
Linear Models, and Related Methods (Sage, 1997), for andysis of variance and




multivariate andlysis of variance Richard J. Harris ANAOVA: An Anaysis of Vaiiance
Primer (Peacock Publishers, 1994) and D. J. Hand and C. C. Taylor Multivariate AndlysSs
of Variance and Repeated Measures (Chapman and Hall, 1987), for design and analysis
of comparative treatment studies Joseph FHeiss The Design and Anaysis of Clinicd
Experiments (Wiley, 1986), for design and andys's comparing extant groups, e.g. victims
versus controls, Paul R. Rosenbaum Observationa Studies (Springer-Verlag, 1995), for
categorica dataA. Agresti Categoricd Data Andysis (Wiley, 1990), for multivariate
methods James Stevens Applied Multivariate Statistics for the Sociad Sciences. Second
Edition. (Erlbaum, 1992), Lawrence G. Grimm and Paul R. Yarnold (Eds.) Reading and
Underganding Multivariste Statidtics, and Ram Gnanadesikan Methods for Statidtical
Data Andysis of Multivariate Observations. Second Edition (Wiley, 1997), for path and
gructura equation modes John C. Loehlin Latent Variable Models. Second

Edition. (Erlbaum, 1992), and for analysis of longitudina deta Linda M. Collins and John
L. Horn (Eds.) Best Methods for the Andlysis of Change (American Psychologica
Association, 1991) and James Dwyer,, €. d. (Eds.) Satigticd Modedsfor Longitudina
Studies of Hedth (Oxford U. Press, 1992).

Although often a combination of quantitative and quditative andyssin aresearch study
isviewed as a drength in a proposa, astudy proposing only quditative data anaysisis
not as readily accepted by review committees as are quantitative methods of andysis and
require further judtification and description of how datawill be collected and analyzed.
What the review committee will be concerned about is that quaitative methods are too
"subjective’, so you must convince the committee that the type of analysis you plan to
perform is " objective" enough so that the obtained results could replicated by another
investigator. Often applicants who propose to use quditative techniques do not describe
these techniques in any detall ("the datawill be'coded " or "thematic analyss of the
interviews will be conducted") so that their appropriateness and likely replicability can be
judged. If you propose to use quditative techniques, | would advise that you consult and
cite the large literature on quditative techniques for procedures that have been
standardized or otherwise vaidated. In particular Sage Publishers has published a
veritable library of recent books on qualitative methodologies (see, for example,
Crabtree, B. and Miller, W. Doing Qualitative Research, Sage, 1992; Denzin, N.K. and
Lincoln, Y.S. Handbook of Quditative Research. Sage, 1994; Creswell, JW. Quditative
Inquiry and Research Design, Sage, 1998).

Review committees usudly require that you perform some type of statistical power
andysisfor your research design to insure that the sample Sizes you propose are

aufficient to adequately detect group differences or relationships among congtructs (refer,
for example, to Jacob Cohen Satidtical Power Analysis for the Behavioral Sciences,
Second Edition, Academic Press, 1988, Helena Kraemer and Sue Thiemamn How Many
Subjects?, Sage, 1987, or Raph O’ Brien and Keith Muller Unified power analysis for t-
Tests through multivariate hypotheses In Lynn K. Edwards (Ed.) Applied Analyss of
Variance in Behaviora Science, Marcel Dekker, 1993). There isavery large and growing
literature on methods to caculate statistica power for particular types of datistical
techniques and the factors that affect satistical power. Statistical power can often be
increased in astudy by changesin measurement (e.g., amore precise or accurate measure




of acondruct), in design (e.g., matching or dratification) or in dataandysis (e.g., use of
covariate andysis or arestricted set of multiple comparisons). Statistica packages often
include programs or macros to conduct power andysis for particular Satistical techniques
(e.g., the %oPOWER and UnifyPow macros for SAS and the SamplePower program for
SPSS). A number of power and sample Size programs and caculators for types of
datistical procedures are available as freeware through the Internet. Much of thisis
available at awebste on power analysis, ht t p: / / www. npl-

pwr c. usgs. gov/ powcase/ pow i nks. ht ml . For complex designs expert
datistical consultation should be obtained on calculating the satistical power of a
datigticd test.

For anumber of reasons, often a"power analyss' is not feasible for the actua data
andysis you are going to perform. For example, to compute a"power andyss' for a
multivariate analyss of variance design requires a priori knowledge not only of the
variance-covariance matrix of the groups by dependent variables desgn matrix, but also
the "dignment” of the multivariate group means in the multivariate measurement space.
Faced with the difficulty of computing a" power andyss' for the actud (complex)
datistica analyss to be used in the research, applicants typically adopt one of 3
drategies (1) compute a power anadyssfor asimilar, though smpler, andyss than the
onethey are actudly interested in (e.g., compute a power andyssfor aunivariate
andysis of variance as opposed to amultivariate andysis of variance); (2) compute a
power andyssfor the proposed datistical andysis under a set of smplifying assumptions
that alow the power to be caculated (e.g., James Stevensin his Applied Multivariate
Satigtics for the Socid Sciences. Second Edition has published tables of satistica power
for multivariate andyss of variance usng a set of reasonable smplifying assumptions for
behavior research); or (3) refer to references in the Satistica literature which present
power tables for particular complex statistica procedures; these are often based on
computer Smulation studies of the Satistical procedure on different types of hypothetical
data sets (e.g., Vonesh, E.F. and Schork, M.A. (1986) Sample sizesin the multivariate
analysis of repeated measures. Biometrics, 42, 601-610). In addition to these guides to
sample size selection, |, personally, advocate a posteriori computation of power for
meaking inferences with particular satistica andyses using data on sample variahility
obtained from the collected data, athough some statiticians object to this procedure
because it is too sample dependent.

Regardless of the type of "power analysis' you offer to the review committee to judtify
the adequacy of your proposed sample size, there are a number of "rules of thumb™type
congderations that review committees use in evauating the adequacy of the proposed
sample sze: (1) One consderation concerns the number of subjectsin the smalest
sgnificant cdl in the design. Thus, if you propose to compare the effects of 2 different
interventions with males and femaes from 2 different ethnic groups, the review
committee is not as likely to focus on the total number of subjects recruited, but on the
number of subjectsin the smdlest cdl about which you which to make inference (eg.,
here, the differentid effects of the 2 trestmentsin femaesin one of the ethnic groups).
Thisissue of cdl sze can become particularly problematica in comparative or field
gudiesin which the naturd digtribution of subgroups or ability to recruit subjects



representative of certain cdlsin the design is vaslly different (eg., in studies of the
differentid impact of types of abusein different sex and ethnic groups, recruiting Black
males who have been sexuadly abused). (2) A second congderation concerns the ratio of
number of variables collected to the number of subjects. If you collect 30 variables from
each of 30 subjects, the review committeeisliable to fed that, because of the common
source variance and the large number of variables collected, there is ahigh probability of
"discovering” spurious relationships among variables in the research. (3) A third
condderation concerns the number of subjects typicaly recruited in sudiesin the area.
For example, if, in studies of nationally representative samples, 2000 subjects are
typicaly included and you propose a study with only 500 subjects, the review committee
isligbleto fed your sampleistoo smadl. In contrag,, if typicaly, in the proposed research
area, comparison of different treatments is based on studies usng 20 subjectsin agroup
and you are proposing a study with 50 in agroup, your sample size will look large to the
committee. In considering the adequacy of the sample size you propose to use in the
study, you should aso pay attention to these consderations, because you should
remember that the review committee members will rarely, if ever, check your power
cdculations (no matter how you finesse the computation of the power for your study) and
that, no matter what you calculate as the power of the design, if you only have 5 subjects
inacdl or twice as many variables as subjects or haf the number of subjectsasin
typicaly used in research in your area, the review committee will have serious concerns
about the adequacy of the sample size and this could be fatal or near fata to the chances
of your proposd receiving a highly favorable evauation.

COMMON WEAKNESSES IN THE DATA ANALY SISPLAN OF PROPOSALS

1. Failure To Describe How Specific Hypotheses Will Be Tested Or
Anayses Will Be Conducted: Failure to specify the specific variables to
be used in ahypothesistest or data andys's and the specific satistica or
other data anaytic technique to be used; reference to generd satistica
techniques without specifying which varigbles will be used (eg.,
"MANOVA will be used);

2. Lack Of Congruence Between How Data Will Be Andyzed And The
Aims of the Study: Specifying a statistica procedures that does not
adequately test the mgor hypotheses of the study; lumping multiple
measures together in amultivariate procedures insteed of focusing on
specific hypothess testing;specification of sophidticated Satistical
procedures which are of limited use with data collected, especidly when
recommended by a gatistical consultant who is not familiar with the
substantive research area

3. Use of Complex Statistical Procedures That Are Not Well Understood
By The Investigator: Failure to consder the limitations or prerequisites for
use of gtatigtica procedures (e.g., distributiona assumptions, required
dructure of covariance matrices, level of measurement requirements)



4. Use Of Simple Statistical Procedures When More Complex Procedures
Are Necessary Or Commonly Used: Use of multiple univariate tests when
multivariate tests are more appropriate; adding together items or measures
to obtain a Sngle score when a psychometric item or scae andysisis

appropriate;

5. Use Of Statigtica Procedures Which Are Not State Of The Art: Use of antiquated
datistica procedures learned 20 years ago in graduate school rather than current
datistical methodology, especidly the most sophisticated procedures used in the
proposed research area

Two very general issues which affect more than one aspect of the research proposal
namely, the"logic" of the research and dediing with "multiplicities” will be briefly
discussed because they often have important repercussions for the review of applications.

The Logic of the Research

This term denotes the extent to which thereis alogicd "connectedness,”" specificity, and
interrel ation among the various components of the applications. Thus, "good logic"
would encompass a theoretica framework or specific hypotheses developed in the
literature review and review of prdiminary results; the theoretica framework or
hypothesesin turn determine which variables are chosen to be measured in the research
and determine the type of research design that alows the conceptua mode or specific
hypotheses to be tested; and the theoretica framework or hypotheses also dlow the
definition of appropriate study populations to test the research model or hypotheses; and
the data andysis plan tests the specific hypotheses or modd developed in the proposal
using the measures collected in the research; and the research as awhole isrdlevant to
accomplishing the stated aims of the research.

Problems with the "logic” of the research include: (a) positing or adopting a very generd
conceptud model that istoo vague or generd to dlow the statement of specific
hypotheses or a testable empirica representation of the modd or to be operationaized by
adequate measures, (b) incluson of important congructsin the theoreticad framework for
which no judtification or ground have been developed in the literature review or review of
previous research, (c) inclusion of constructs in the conceptua framework which are not
measured by any instrument or procedure in the data collection phase or, contrarily,
inclusion of varigbles in the data collection phase which are not discussed in the
development of the conceptud framework (thisis particularly prevdent in the incluson

of popular measures that "everyone uses" eg., the Achenbach Child Behavior Checklist,
the DISC, and the SCL-90), and (d) failure in the data anadlys's section to describe
soecificaly how each hypothesis or the modd will be tested.

Some devices that might improve the "logic” of the research are:

(1) Create atable in the "Experimental Design and Methods' section that liggs dl of the
important constructs in the research and the gpecific measures collected in the research



that operationdize these congtruct (possibly with data or references to the psychometric
adequacy of the particular measures). Examine this table to judge how well each

congtruct was discussed, defined, and judtified in the "Background and Significance" and
"Prediminary Studies’ sections when the theoretical moded or specific hypotheses were
proposed and to judge the adequacy of the operationdization of the construct by the
gpecific measures chosen. Compare this table to the measures actualy collected in the
data collection procedures for "stray" variables that should be discussed and incorporated
into the theoretica framework or that should be "backgrounded” or deleted from the

study.

(2) State the specific hypotheses that are the aims of the research or present a
representation of the theoretical modd, e.g., in the form of diagrams, charts, or equations,
at the conclusion of the "Background" or "Preliminary Studies’ section, then restate the
hypotheses or redescribe or refer to the representation of the mode at the beginning of
the "Data Andyss' section of the "Experimenta Design and Methods' section and
discuss data analysis methods to test each specific hypothesis or the model (and possibly
dternative modds) asawhole.

Deding with "Multipliaties'

Often various types of "multiplicities’ arise in aspects of the research proposal that are
ignored or |eft unanayzed and that cregte problemsin the evaluation of the research.
Some examples of these types of "multiplicities’ and their attendant problems are:

(&) multicomponent or multidimensiona constructs - Many behavioral consiructs have
multiple components, dimensions, or manifestations, which of the components,
dimensions, or manifestations are focused on in the conceptua framework, the
measurement of the congtruct, and the interpretation of results?

(b) co-morbid problems or diagnosesin clinica populations - Often subjectsincluded in
clinica investigaions or intervention studies may have multiple problems or meet
diagnogtic criteria for more than one psychiatric diagnosis (e.g., substance abuse
problemsin batterers or mgjor depresson in PTSD patients); how are such multiple
problems or diagnoses to be dedlt with in terms of incluson/exclusion criteriaor in
treatment protocols?

(c) multiple data sources - There might be multiple measures of a congtruct or multiple
reporters of behavior; how are these multiple sources to be combined to measure a
construct?

(d) multiple data collection points - What is the justification for the multiple data points,
the interval between data collection points, and pecificaly how will this time dependent
data be analyzed?



(&) multiple samples - If datais collected from more than one site or referral source, how
comparable are the samples and, if they are not, how are their results going to be
combined or compared?

(f) multiple groups - If multiple comparison or control groups are used in the research,
what is the rationae for choice of comparison and control groups?

(9) multiple methods of dataandyss- Thereis often more than one gpproach or method
of andyzing the same data (e.g., different types of "cluster” andys's, discriminant
function andyssvs. logidtic regresson, or different types of "anayss of variance with
unbaanced data," such as sequentia vs. unique sum of squares), what is the rationae for
choosing one method of data andlyss over another?

There are different ways of dedling with these multiplicities, but often applicants do not
address these, leaving the reviewer hanging about how these problematic issue may be
addressed If you do not have a clear plan and/or rationde for ways of handling the types
of multiplicitiesin your research, you should do a careful review of the literature in your
field, consult with knowledgeable colleagues or expert consultants about the best ways to
dedl with such multiplicities, and include these plans or rationales in the proposd.

Human Subjects

An important consideration is the adequate protection of human subjectsin the research.
Research funded by NIMH that involves contact with human subjects must conform to
Federd regulations regarding conduct of research with human subjects (primarily Code
of Federd Regulations, 45 CFR 46 and amendments). In particular the gpplicant
indtitution must meet certain requirements for conducting an institutiond review of the
procedures proposed in the research to protect human subjects from risks associated with
participating in the research project. Mogt large universities, medica school, and research
inditutions have in place an agreement with the Department of Hedth and Human
Services concerning conducting such reviews by an Ingtitutiond Review Board (IRB).
IRBs must meet certain requirements concerning their composition and operation. If such
an agreement isin place, the indtitution isissued a Multiple Project Assurance dlowing
the IRB at the ingtitution to review research projects submitted for DHHS funding.
Usudly thisreview takes place prior to submission of the application and isindicated on
the face page of the gpplication by listing the Multiple Project Assurance agreement
number assigned the indtitution (an M number) and the date of the IRB review. IRB
reviews must be current within ayear of both review and funding.

If your ingtitution does not have such a standing review board gpproved by DHHS, it
must negotiate with the Office for Protection from Research Risks (OPRR) at the
Nationa Ingtitutes of Health to establish such aboard to review your project. When such
an gpproved board isin place and other requirement are met, OPRR will issuea Single
Project Assurance for your project (designated by an S number). Negotiating such a
Single Project Assurance can be quite lengthy and burdensome, but your gpplication can
not be funded without either a Multiple Project or a Single Project Assurance review. If



your project will need a Sinle Project Assurance, | would advise you to consult with
OPRR regarding their requirements as you are preparing your gpplication. Although you
can initiate procedures to obtain a Single Project Assurance prior to IRG review, in
generd it makes more sense to gpply for such an assurance only if your funding prospects
are good.

Some research is exempt from human subject protection requirements. Be awvare,
however, that the gpplicable Federd regulations granting exemptions from human
subjects protections and DHHS interpretation of such regulations are very narrow.
Exempted research usudly falsin the category of research on extant records or research
on data routinely collected in public agencies, educationa indtitutions, or dinics.
Anonymoudly collected survey datais aso exempted except wher e the data collected is
on sensitive topics (e.g., on sexual or violent behavior). In generd, any researchin
which datais collected directly from human subjects by the research team is not exempt
from requirements for human subjects protection. If you or your IRB considers your
proposed project to be exempt from human subjects protection requirements, | would
advise you to consult with either program staff or the Office for Protection from Research
Risk concerning whether your claimed exemption is acceptable.

Some researchers assume that obtaining approva for aresearch project from their
ingitutiond IRB is sufficient to meet human subject requirement for research supported
by NIMH. Such is not the case. We find often that IRBs vary greetly in the criteriathey
use to evaluate provisions for human subject protections, sometimes underprotecting
subjects and sometimes overprotecting subject from minimal risks. Human subjects
protections will dso be reviewed by the review committee and by NIMH program staff
for their adequacy. Sometimes this can creste difficulties for an gpplicants when thereisa
conflict between human subjects protection requirement of the IRG or program staff and
theingitutiond IRB; changes in the human subjects protections procedures made by an
applicant in response to an IRG review or program staff requirements must be reapproved
by theinditutiond IRB.

There are four main concernsin research with human subjects: (a) obtaining voluntary
consent; (b) informing participants of potentia risks, (c) attending to potentia adverse
effects of the research; and (d) safeguarding the confidentidity of information obtained
from participants. A research proposal in which there are substantial concerns about
safeguarding the well-being or confidentiality of subjects will not be approved by the
review committee nor funded unless corrected.

Often gpplicants do not redlize some of the intricaciesinvolved in human subject
protection procedures. Thisis particularly true if you are conducting research with certain
populations (e.g., children, adolescents, mental patients, prisoners, victims of violence,
disasters, or other traumatic events, delinquents or criminals who are not incarcerated,
and child or spouse abusers) or on certain issues involving sengitive, stressful, deviant, or
illegd behavior (e.g., child abuse, spouse abuse, rape, community violence, deviant or
illegd sexud behavior, and involuntary civil commitment). In particular, if your research
involves actud individuas from such subgroups or who are a party to such behavior, a



datement, that thereis "no risk” from participation in the research and, thus, no
procedures for protection from research risk need be specified, will be flatly rgected by
the review committee In such cases | would recommend talking to knowledgegble
colleagues, especially researchers who have or have had Federa funding for researchin
thefield, or NIMH staff about protocols and the best available human protection
procedures being used in the research field. It is aso often helpful to establish liasons or
specific agreements with agencies that might play arolein providing servicesto
participants or that participants might be referred to, or that might have some jurisdiction
over participants (e.g., clinics, child protective service agencies, courts, or parole
agencies).

I nformed Consent

Obtaining informed consent is a process congisting of the following components: (1)
goprising potentid participants of the generd nature of the research, the type of
information to be collected, and potentia risks clearly enough o that potentia
participants can decide whether or not they wish to participate in the research; (2)
ensuring that the participants understand the explanation of the research procedures and
risk well enough to consent to participate in the research; and (3) obtaining voluntary
consent to participate. Although typicaly informed consent is documented by asking
participants to Sgn a voluntary consent form, it isimportant to redize tha informed
consent is not a document, but rather a process whereby the investigator attempts to
guarantee that potentia participants have enough knowledge of the research to truly make
informed decisions about whether they want to participate in the research project. The
consent form that will be used in the research and a description of the process used to
obtained voluntary consent should be included in the gpplication and will be reviewed by
the review committee.

The explanation of the research should be targeted toward the level of understanding of
potentia participants (e..g., age, education, emotiond stability). Brief, abstract, vague, or
overly generd accounts of the research are not acceptable as providing adequate
information to potentia participants on which to base their voluntary consent. Thisis
epecidly trueif the only information is provided in awritten consent form. Particular
aspects of the research which might be problematic for some participants (such as
sengtive topics the applicant will be asked about, burdensome or stressful assessment
ingruments, or invasive or intrusive procedures) should be clearly identified and
explained to the subject together with their options for participating or withdrawing from
the research or particular procedures. Research involving partia disclosure or deception
are particularly problematic (e.g., not fully disclosing or mideading participants about the
gods of the research or design of the study, for example, that the subject might be
randomly assigned to a control group during a trestment study). Potentid participants
should be informed of the expected length of data collection sessions and the number of
sessions they will be asked to participatein.

Depending on the nature of the research and the study population, there can be some
problemétic issues concerning obtaining voluntary consent. In research involving



children and adolescents, the researcher is generdly required to obtain voluntary consent
to participate from the parent or legally responsible caregiver and to dso obtain consent
or permission from the child or adolescent. Depending on the age of the child and higher
cognitive and emotiona maturity, the consent procedure for children and adolescents
may be smilar to that for adults ("consent”) or more in the nature of an explanation of
what isinvolved in the research and the child's options for participation in the research as
awhole or in particular procedures (“assent™). In most jurisdictions children and
adolescents below a certain age may not soldy give permission to participatein a
research project; consent aso has to be from alegdly responsible caretaker. In some
ingtances this can be quite problematica (e.g., runaway or thrownaway children or
childrenin foster care). In genera "passive’ consent procedures (i.e., where an individud
or achild's parent is assumed to be willing to participate in the research unless they

specificaly decline to participate) are not acceptable.

Any appearance of coercion, no matter how subtle must be avoided (e.g., unusudly large
subject payments, a perception that receipt of services a an agency is dependent on
participation in the research, or parent coercing reluctant children to participate in
research, especidly in astudy offering a substantial subject payment to parents). Thisis
particularly truein research involving "captive" populations, such as children, crime
victims, mentd patients, and prisoners. Participants should be informed of their freedom
to withdraw from the research at any time and to refuse to participate in any particular
agpect of the research that makes them uncomfortable.

I nforming Participants of Research Risks

Any potentia risk from participating in the research must be clearly explained to the
potentid participant before consent is obtained (e.g. if information is obtained from a
family member that could lead to an abuse report, such reporting requirements must be
explained to family members prior to obtaining consent). In research with children that
might involve reporting of child abuse it isimportant that you be aware of current State
gatutes mandating child abuse reporting and ,if possible, to develop aworking
relationship with child protective service agencies. Thiswill inform you of criteriathat

the agency islikdly to use for investigating reports (sometimes investigators might report
ingtances of dleged abuse that an agency regards as so minor that it would not even
conduct an investigation) and of services that might be available or are likely to be
offered to abusve families (if any, and which might, for ethica reasons, need to be
supplemented by either direct services offered by the research team or through referrd to
sarvice providers outside the protective service system). Y ou should be clear about the
exact procedures that will be used when allegations of abuse are uncovered during the
course of the research (e.g., who is responsible for verifying that an incident is reportable,
who istheincidert reported to (e.g., directly to protective services, to aschool or agency
providing subjects). Y ou should be quite leary of "investigating” potentialy abusive
episodes yoursdf since most researchers do not have the lega mandate nor the
experience to conduct an adequate investigation of abuse.



There dso may be limitation to confidentidity of deta obtained from subjects (e.g., data
obtained from adolescents may be accessible by their parents unless some waiver is
obtained from parents). Such potentia limitations to confidentidity should be thought
through and addressed either with additiona protective procedures or by advising
potentia participants of the limitations to confidentidity. It may be advisable to seek
legd advise about such limitations and additional protective procedures.

Minimizing Risk

Provisons must be made for potentid adverse reactions due to participation in the
research ether of informants or by others directed towards the informant; thisis
especidly true of adverse emotiona reactions of participants (e.g. from crime or abuse
victims) and potentid retdiation by the perpetrators for abuse reporting by assaulted
spouses or abused children. These provisons usudly include adequate saff training to
detect such reactions and procedures to provide clinica services for problems related to
the research or identified during the research, for referra to adequate helping resources,
or for adequate physica safety. In research on sengitive issues, involving invasive or
intrusve procedures, or with high risk populations, debriefing and followup procedures
should be planned to assess whether participants experienced any discomfort or
difficulties from participating in the ressarch immediately after participation or after
some delay. Adeqguate provision should be made to address such discomfort or
difficulties

Some studies, especiadly studies involving biological measures, require that subjects be
taken off medication for a period of time before the subject is assessed to prevent
medication effects from influencing the assessment. The implications of withdrawing
medication should be carefull weighed in terms of the hedth and well-being of subjects
and the course of the condition for which medication was prescribed. The condition of
such subjects should be carefully monitored.

At aminimum safeguarding of confidentidity requires numericaly coded data forms and
locked files. A DHHS Caertificate of Confidentidity can be applied for through NIMH
when data collected might be subject to subpoena. Depending on the type of research or
the study population, limitations on confidentiality must be clearly explained to the
subject (e.g., mandated child abuse reporting, parents access to children's or adolescents
research data, Tarasoff limitations). In particular, NIMH does not regard the Certificate
of Confidentidity as superceding mandated State reporting requirement for child abuse.
In the event there is a conflict about release of confidentia research data, confidentiality
provisons spelled out in the consent form are often as important as the Certificate of
Confidentidity. In Stuations in which there is a possibility of legd subpoena of research
data (e.g., in research with recent rgpe victims), | would suggest consultation with your
organizationd lega counsd about the wording of consent forms and research procedures
to follow that would better guarantee the confidentidity of the research data collected.



Human Subjects | ssues

NIMH has established a specia human subjects review pand to scrutinize problematic
human subjects issues in gpplications and funded research. Such problemeatic issues may
be referred to this panel by IRGs, NIMH gaff or the Advisory Council. The panel may
asess the adequacy of human subjects protection in addition to reviews by IRBs and
IRGs and require clarification of human subjects protection protocols or additiona
protections in such protocols. There are a number of human subjects issues that arise
relatively frequently across mental hedlth research studies that require attention in the
human subjects protocal of the study. Among these are:

Child abuse reporting. All states have legd requirements that certain professionas report
known or suspected incidents of child abuse. States vary in the types of professonds
and/or nonprofessionals required to report abuse, the standards of evidence for reports,
the degree of recency of reportable abusive behavior and provisgons for immunity from
lawsuits for good faith reporting. In addition to legdl issues, there are also ethical issues
of dangerousness to children and need for treatment for past abuse and potentia for harm
to family integrity that play arole in abuse reporting. In genera, NIMH does not dlow
use of a Certificate of Confidentidity to avoid reporting of child abuse. The likelihood of
abuse reporting depends on the type of study and the population being recruited for the
sudy. Thus, studies that inquire about experiences of traumatic eventsin children from
distressed families or neighborhoods is highly likely to uncover incidents of unreported
child abuse. Studies of norma developmenta processes in children from non-distressed
families are unlikely to uncover cases of child abuse. In studies that have a Sgnificant
probability of reporting child abuse, such reporting can result in Sgnificant negative
consequences for the child or family and, thus, must be highlighted in the consent
procedures as a potential significant risk of participating in the research. Because of the
complex legd and ethicd issuesinvolved in child abuse reporting, it is suggested that
investigators who conduct studies that might result in child abuse reports consult with
NIMH staff or recognized child abuse researchers about protocols for handling child
abuse reporting. Other types of sudies that involve issues of dangerousnessto sdif or
others also require attention to safety, referral, or reporting of research participants (e.g.,
studies that uncover spousal assault or abuse).

Need for Treatment. Theidentification of research participants who are in need of menta
hedth sarvices (eg., suicidd individuds or individuas with Sgnificant mentd hedth
problems) usualy require that such individuals be provided or referred to appropriate
treetment. The leve of referra offered depends on the nature of the study and the degree
of risk of the study population. Thus, astudy of schizophrenicsin an inpatient setting
should have in place a system of monitoring and collaboration with trestment providers
in the inpatient setting, whereas in astudy of daily hasdesin acommunity sample it
might be sufficient to be able to inform individuas with mental hedlth problems of
available community treatment resources. If referra to existing treetment programsis
offered, it isfar better to have agreements with such referrd programs that they will
accept or respond to the referrals that you make than just to provide alist of referra
programs.




Withholding Treatment or Medication Studies that require withholding or withdrawing
individuas from trestment are quite problematic from an ethical perspective. Thisis
particularly the case when effective trestment that reduce symptoms or dleviate
symptoms are known. There exist some rationdes for withholding or withdrawing
trestment (e.g., when the withholding is quite time-limited and it is known that adverse
effects are highly unlikely or when exigting trestments are highly ineffective and the
knowledge achieved from a study is likely to be highly dinicaly beneficid) but such
action in the context of research islikely to be heavily scrutinized for potential adverse
effects on research participants.

Chalenge studies. Studies that include procedures that induce symptoms or negeative
reactions in research participant must provide an exceedingly cogent rationde for the
necessity for such research procedures. Thisrationale must be particularly strong when
the procedures are gpplied to previoudy nonsymptomatic individuas or to particulaly
vulnerable subjects (e.g., mentd patients or children). Such procedures may include
biologica procedures (e.g., CO, chdlenge to induce panic symptoms) or psychologica
procedures (e.g., exposure of combat veterans with PTSD to combat films). At a
minimum, human subject protection protocols in chalenge studies should include
minimization of adverse effects, clinical backup to ded with acute reactions, stabilization
and debriefing following the experimenta procedures, and follow-up of research
participants to monitor potential adverse effects of participation in the research.

Deception. Because of requirements that research participants be apprised of the nature of
research goals and procedures and potentia risks of participating in aresearch study in
order to give informed consent for participation in the research, it is seldom judtified to
midead or withhold information from potentia research participants concerning the ams
and procedures of the research. Studies which actively use deception (e.g., use of
confederates to induce negative emotions in research subjects) are particularly
problematic from both aresearch (i.e, it is often uncertain the extent to which the subject
was unaware of the manipulation) and from an ethica perspective (especidly, informed
consent). Some studies may judtifiably present the goas of the research in neutrd terms
to avoid sigmétization (e.g., a sudy comparing children at high risk for delinquency with
low-risk children may be described as a study of socia development in children) aslong
as the data collection procedures of the study are clearly specified to potentia
participants. Potentid participantsin a trestment study who might be randomly assgned
to a placebo or nonspeciaized treatment should be informed of this aspect of the study
design in order for them to make an informed decision about participating as a potentia
control subject; thisis especidly important for trestment-seeking individuas.

Sendtive issues for consumers or communities. Research that involves potentia negetive
conseguences, adverse outcomes, or stigmatization for research participants, consumer
groups, or whole communities must involve the grestest degree of sengtivity by
researchers to such consequences, real or perceived. Such sengtive issuesinclude, for
example, sudies of negative family interactions in families with a member with amgjor
mentd hedth problem (e.g., that might support an inference that the family environment
"caused” the mentd hedth problem) or studies of biologica factorsin problematic




behavior, especidly in minority communities (e.g., that might support an inference that
minority individuds are geneticaly determined to exhibit the problematic behavior).

Such studies may be proposed by researchers with very little contact with such groups or
communities and a greet ded of naivete about the socid context in which research results
may be interpreted. Individuas who intend to conduct research of a sengitive nature are
advised to spend considerable time discussing the research plan, potentia results and
potentia adverse interpretations with informed members of the affected groups or
communities. A research advisory pand with substantia representation from the groups
or communities that may be adversaly impacted by results of the research or
misinterpretations of the research resultsis strongly advised.

COMMON WEAKNESSES IN HUMAN SUBJECT PROTECTION IN PROPOSALS

1. Failure To Clearly Describe Consent Procedures: No inclusion of
consent form in gpplication when research involves potentid risks, faillure
to specify in the consent form potentid risks of participation in the
research and of the subject's freedom to refuse to participate or to
withdraw from the research

2. Failure To Attend To Potentid Risks Of Research Participation: No
training plan, salection procedures for interviewers, or clinical backup to
dedl with potentia emotiona upset in research on emationdly charged
issues; no warning of child abuse reporting requirements for unreported
parents participating in the research; no attention to possibility of lega
subpoenafor subject's research data

3. Fallure To Attend To Ethicd And Legd Requirements That Apply To
Professonds. No attention to ethicd and legd requirement for child abuse
reporting, duty to warn potentia victims of violence, and for need for
trestment

4. Failure To Specify Procedures For Confidentiaity Of Datac No
provison for restricting access to data; no discussion of disposition of
videotaped data; violation of confidentiaity in obtaining access to subjects
or to locating subjectsin longitudind studies

5. Assumption That Inditutiond IRB Approva Satisfies Human Subject
Protection Requirements: Ingtitutiona |RB approva does not guarantee
gpprova of inappropriate human subject procedures by a Review
Committee nor by program steff

Intervention Research

Research on preventive or trestment interventions has additiona research design criteria
that are evduated in a grant review. Intervention research is concerned with establishing
the validity of an inference that an intervention effected a changein individuds



(sometimes groups) that resulted in a significant change in some desired outcome. As
with other types of research, proposed intervention research should be based on a strong
conceptua model. The eements of a conceptud framework for intervention research
include: (1) a conceptudization of what to change, (2) a conceptudization of how the
intervention changesthetarget of the intervention, and (3) a conceptudization of
what factors affect variation in intervention outcome, and (4) a conceptualization of
how to maintain intervention gainsover time.

The methodology of intervention research is concerned with how to ensure the vdidity of
the inference that the change in outcome resulted from the intervention per se and to
eliminate or control dternative explanations for change in outcome (interna validity of
the intervention inference) and to establish the robustness or variability of the
intervention effect across clients, treatment adminisiration, and settings.

Many of theissues raised in this discussion of intervention research are discussed
in gregter depth in Alan E. Kazdin, Research Design in Clinical Psychology. Second
Edition (Macmillan, 1992).

Some issues in developing intervention research follow:
Assessment of intervention effects

Assessment of intervention effects should focus on precisdy what the intervention is
designed to change. Often interventions for menta hedlth problems or dysfunctiona
behavior are not designed to directly affect these problems or behavior, but to change
cognitive, emotiond, or behaviord processes that are hypothesized to mediate the
problems or behavior (e.g., negative cognitions in depressed individuas) or to modify
other types of risk factors associated with the problems or dysfunction (e.g., poverty or
drug usage in parents neglectful of their children). Evaluation of intervention
effectiveness should assess the mediating or risk factors that are hypothesized to be
changed by the intervention. Assessment of the menta hedth or behaviord outcomes that
are the ultimate god of the intervention is usudly also assessed in intervention research.
If the intervention pogtively affects both the mediating or risk factors targeted by the
intervention and the ultimate menta hedth problems or dysfunction, the intervention trid
not only demongtrates the effectiveness of the treatment, but also tends to validate the
mediation or risk factor model linking the processes modify by the intervention and the
ultimate problem or dysfunction. It may be the case that the intervention effectively
changes the hypothes zed mediating targets, but shows nonggnificant improvement in the
ultimate problem or dysfunction for a number of reasons (e.g., difficulty in assessing
change in the problem, for example, low-base rate behaviors, the hypothesized
mediationd mode is inadequate, or the change in the mediatiorsis not sufficient to effect
mgor change in the ultimate problem). This might be particularly true when enduring,
trat-like characterigtics (e.g., self-esteem or personality disorders) are assessed prior to
and following short-term interventions.



The investigator should aso carefully assess whether outcome measures chosen are likely
to be sengtive to change in intervention targets. For examples, some assessment
measures may not be discriminating enough to adequatdly assess change (e.g.,
ingruments with only afew categories, such as instruments that assess whether or not a
person meet adiagnosis or not). With complex, long-term or sequentia types of
interventions, assessment of effectiveness a various critical trangtion points in trestment
is recommended.

I nter vention specification

To assess whether a particular conceptually based intervention effected change in
targeted outcomes requires that the intervention be specified clearly enough and
adequatdly implemented such that it can be determined whether the research tria
adequately tested the intervertion approach in the sense that the clients actualy received
the proposed intervention. This determination is usualy based on (1) aclear specification
of how the intervention is to be implemented in the form of a manua and or other
training materid, (2) procedures to adequately train intervention providersin the
adminigtration of the intervention, and (3) procedures to assess whether intervenors are
actudly administering the intervention as designed (they are adhering to the trestment
plan), possibly with corrective feedback procedures to correct incorrect treatment
adminigtration. Related to thisis the assessment of differential intervention fidelity, which
congsts of procedures to assess whether thergpists are faithfully administering an
intervention as intended in the trestment condition, but also are not using the target
trestment interventions in other intervention conditions or in the control condition. This
might particularly be a problem when the same thergpists are administering more than
one intervention condition or when therapists in the same setting might communicate or
otherwise pick up the target intervention procedures and apply them to the control or
other treestment groups. Such contaminations adversaly affect the estimation of the
efficacy of the target intervention process compared to other interventions or controls.

Additiond ingght into the effectiveness of interventions can be gained by assessment of
the process of intervention. Such assessment can take the form of linking various
characterigtics of the intervention process to measures of intervention outcome (e.g.,
characterigtics of the intervenor's or client's behavior during sessions). One important
form of thistype of assessment is an assessment of dose-r esponse relationship. This
concept, borrowed from pharmacologica studies, can involve various measures of the
quantity or intensity of intervention received. For example, assessment of dose-response
relationship could include the relationship of outcomes to such measures as number of
intervention sessions administered, number of intervention sessions attended, completing
versus dropping out of trestment, and leve of client involvement in trestment (eg.,
"homework" assgnments completed, active participation in intervention sessons).

Factors Affecting Variation in Intervention Outcome

Such factors can include client characteridtics, intervenor characteristics, interactions
between client and intervenor characteristics, and intra-session and extra-sesson



processes and conditions that affect the adminigtration of the intervention or response to
intervention. The impact of some of these factors might be either controlled
experimentaly or assess during an intervention trid.

Among dient characterigtics that might affect intervention outcome are severity of
presenting problem, co-occurring problems (e.g., acohol abusein spousa assaulters),
and motivation for treatment (e.g., help seekers versus mandated clients). The leved of
Severity of the presenting or target problem should, particularly, be consdered in terms of
representetive of intervention tria subject to the target clinical population, the difficulty
of demondrating dinicaly significant change in dient samples with only mild or
moderate levels of dysfunction or impairment, the refractoriness of clients with severe
levels of dysfunction or multiple types of difficulties, and the possibility of

overestimating trestment effects by using extreme groups. If intervention tria
participants are relatively unselected for level of severity of target problems, it is often
useful to post hoc gratify subjects by leve of problem severity to gauge the rdationship
between intervention effectiveness and problem severity.

Among intervenor characterigtics that can affect intervention outcome are intervenor
competence, which is often assessed as years of experience or amount of training,
intervenor adherence to the intervention protocol, or intervenor bias toward an
intervention. Smilarly, some clinical research has focused on the match between client
characteristics and therapist characterigtics, especidly on such characteristics as race,
ethnicity, sex, age, and persondity style.

Many intra-session factors that influence intervention outcome are assessed in studies of
intervention process. Among these are development of a"working aliance" between
thergpist and dlient, the "qudity” and timing of interventions by the intervenor in

sessons, and the response to interventions by the client in sessons. Among extra-session
conditions or factors that can influence intervention outcome is support for intervention
participation by significant others, experience of extra-thergpeutic crises and life
stressors, and other interventions received outside the target intervention.

Often conditions for administration of trestment are not ideal. Some writers on
intervention research distinguish between intervention trid of the efficacy of intervention
versustrias of the effectiveness of interventions. Supposedly, in an efficacy trid the
researcher can control the selection and assessment of subjects, of therapist, and of the
adminigration of treatment such thet the trid is a adequate test of effectiveness of the
intervention mode under near ided conditions (in other words, of the internd vdidity of
the inference that the intervention model can effect change in the target of the
intervention). Effectiveness sudies, which often follow efficacy trids, then attemptsto
assess whether interventions that have been shown to be efficaciousin controlled trias
maintain their efficacy in red-world dinica settings. My own view is that the categorica
distinction between efficacy and effectiveness tridsis artificid. Rather | think thereisa
continuum of control that researchers have over aspects of the intervention (i.e, the



researcher may or may not be able to adequately control various factorsin the
intervention such as selection of subjects and of intervenors, of assgnment of subjectsto
trestment groups, and of adminidration of interventions) and thet any intervention trid
fdls somewhere on this (these) continuum (continua). Moreover, | think that the
assessment of factors that influence intervention outcome is part of a complete
intervention modd.

Resear ch designsin intervention research

There are anumber of research designs used in intervention research. They can be split
into multiple group and sngle group designs. Multiple group desgnsinclude (1)
intervention versus control or comparison groups and (2) comparisons of multiple
dternative interventions often also including control or comparison groups. Specid cases
of the latter include comparing groups receiving a sandard intervention with those
receiving the sandard intervention plus additiond components, which are usudly
attempting to determine if treetment efficacy can be enhanced by adding additiona
intervention components to a known effective intervention, and disaggregation of
multifaceted interventions, which usudly attempt to determine what dements of complex
interventions are actudly indrumentd in effecting change.

Single group designs are usually regarded as not as strong intervention research desgns
as multiple group designs because outcomes can not be compared to no trestment or to
dternative interventions. Nonetheless, there are occasions in which such desgns are
necessary and may even be superior to standard multiple group studies. Among single
group designs are single subject designs in which trestment efficacy isinferred from
synchrony between administration of trestment and change in outcome target from a
basdine. Often single case results are aggregated in an intervention study. Another form
issngle sample pre-, post-designs which measure change in the time period covered by
an intervention. Such designs are usualy most persuasive when the target of the
intervention is strongly resstant to change such that it is unlikely that change in the
targeted outcome could result from other factors beside the intervention. Another form of
sngle sample design iswhen a series of stages of improvement in difficult outcomes

(e.g., persondity change, recovery from serious trauma) are defined and the subject
advances through these stages in synchrony with interventions targeted at outcomes
characteristic of that particular stage. Outcomes characteristic of other stages may aso be
assessed to indicate that improvement is not generd, but is restricted to the outcomes
targeted for intervention.

Randomization plays an important role in supporting the validity of the inference thet the
intervention effected change in some outcome measure againg aternative explanations.
Thus, random assignment of potential subjects to trestment or control groups guards
againg the possibility thet differentid effects of interventions or of interventions over
control is due to pre-exigting differences between the groups prior to intervention or in
response to intervention. Similarly randomization can be used as a control over other
factors that might effect outcome beside administration of treetment (e.g., random
assgnment of thergpigtsto different treatments to guard againgt thergpist competence as



effecting outcome). However, it isimportant to redize that randomization isadesign
strategy to control for nontreatment factors, there are Stuationsin which randomization
does not serve this function well (eg., in which randomly assigned groups become biased
by differentid attrition during treetment adminigtration) and in which randomization
adversdy affects vaid inference about trestment effectiveness (e.g., when treatment
efficacy is maximized by matching trestment with client characteristics).

Ethical issuesin intervention research

In addition to the generd issues concerning informed consent, confidentidity and human
subject protection previoudy discussed there are additional human subject issues specific
to intervention research.

An important issue in informed consent isthat if potentia subjects are to be randomly
assigned to different intervention groups or to interventions and no treatment or placebo
groups, they must be informed abouit this random assgnment. This disclosure can
sgnificantly impact the willingness of potentia subjectsto participate in the study
paticularly if they fed that they might not receive intervention. Other consent issues

arise with potential subjects who may be coerced into interventions (e.g, children by their
parents or individuas court-mandated for intervention).

Additional human subject safeguards are required in intervention research associated with
the issue of the demongrated efficacy of trestments. So, for example, it might be difficult
to judtify administering experimenta interventions to subjects in place of interventions
known to be effective in astudy in which the intent is to demonstrate that the
experimenta approach is even more effective. Smilarly, human subject protection
usudly requires that harmful intervention be terminated as soon as the harm is known and
that if aparticular intervention is conclusvely demonstrated to be superior to other
interventions during the course of atrid that the less effective interventions be terminated
and the effective intervention be subgtituted for al subjects.

Resubmissons

The odds are high that your first submisson of agrant proposd will not be approved with
afundable priority score on first review, especidly if you have not had previoudy funded
research.

To increase your chances of funding you will probably want to revise your application

and resubmit it for another review. Currently, resubmissions of previoudy submitted
research gpplications are dotted an extra month from new gpplication submisson dates
(i.e., resubmission deadlines for research gpplicationsare March 1, July 1, and
November 1). You are dlotted an additiona 3 pages at the beginning of the narrative
portion of aresubmitted application to explain the changes you have made in the
goplication in reviang it. Y ou must complete these pages in a resubmitted gpplication.
Applications which are not revised (as indicated in these preliminary pages) will not be
accepted by the Center for Scientific Review at NIH for re-review and will be returned to



you. NIH has adopted a policy of limiting the number of resubmissonsto 2 (i.e,, you can
submit an origina application and then a most 2 resubmissions of the origind

gpplication) and the time period in which you can revise and resubmit an origind
goplication to 2 years (i.e, you can only resubmit revised gpplications within a 2 year
period from the date of the original submission of the gpplication).

Y our chances of receiving afundable gpprova when you resubmit a revised application
are vadtly improved provided you satisfactorily respond to al the criticisms raised in the
initial review. Usualy, when an application is re-reviewed by a committee the same
reviewers who initidly reviewed the application will be assgned to review the
resubmission, provided they are dill serving on the committee. In addition to the revised
application, these reviewers will also be sent the Summary Statement from the origind
gpplication by the Executive Secretary of the review committee, and, athough they are
not sent the origina application, they are likely to remember its good and bad features. In
generd reviewers judge the adequacy of aresubmission according to the criteria of how
well the applicant responded to theissuesraised in thereviewers critiques.

The best strategy to adopt in responding to criticiams is to determine which issues were
identified by reviewers as the most serious weaknesses with the research plan. Often
program gteff, if they were able to attend the review, can be hdpful with this
determination. In responding to these mgor criticisms you should be "gppreciative’ to the
Review Committee for pointing out "wesknesses' in your origina proposal and spell out
point by point a response to these critical issues. Y ou should devote considerable time to
developing athoughtful strategy to address these criticiams either by modifying aspects
of the desgn or andlys's, by providing additiond information, rationae, or
documentation, etc. and then to explicitly address how you would address each concern.
In the 3 preliminary pages of the resubmission gpplication you should address briefly

how you have addressed the concerns raised in the initid review and point to wherein the
text of the gpplication the modifications, clarifications, or judtifications are discussed in
more detail. Y ou should be careful that changes in the design of the study that you make
to respond to committee criticism do not adversely affect other aspects of the research
(e.g. adding another Ste to recruit subjectsin response to a criticism of not enough
subjects for adequate power may create new difficulties for the revised research plan if
the second site has avery different population base than the original research site such
that the two samples are not comparable on important demographic variables).

In generd it is not agood srategy to completely rewrite the gpplication asif it were a
new agpplication but incorporating, in generd, the committeg's criticiam. Thisis because
the committee will judge the adequacy of your resubmission by how well you responded
to the specific concernsraised by the review committeein the prior Summary
Statement. If you completely revise the gpplication so the entire project is much
improved, but do not adequately address one or more of the specific concernsraised by
the committee, they will judge your response to be inadequate. In this regard to ensure
adequate space in the gpplication to discuss your response to each of the issues raised by
the review committee in the prior review you should economize on the parts of the
origina application about which the committee did not raise concerns. Thet is, if the



review committee commented that your literature review was adequate and raised no
issues about it, then you can reduce the space you devote to the literature review (i.e.,
summarize, but not eiminate, the more detailed discussion in the origind gpplication) so
as to have more space available to address the problematic issues raised in the prior
review.

Responses that will doom your resubmission are to ignore the Committeg's criticiams, to
uncriticaly change your research design in an attempt to "please’ the committee by
conforming to percelved committee suggestions, or to denigrate the Committee's
criticisms. If you view the criticism as congtructive suggestions rather than a persond
attack on your research competence, you will find that the suggestions will often
ggnificantly strengthen your research. It is often helpful to discuss the Committee's
criticisms and your planned revisons with ether or both the Scientific Review
Adminigrator of the Review Group and program staff.

Types of Grants

This paper is oriented toward applying for aregular research grant (which we term an
"R0O1"). Such agrant can be for up to 5 years and is theoreticaly not limited in terms of

its research budget (in actudity snce grants are funded out of individua branch budgets
and not the NIMH budget as awhole, very large project budgets will severely crimp a
branch's budget for other areas and islikely to be negotiated down). There are available
other types of grant awards, most of which have budget and/or year limitations and/or
igibility restrictions (especidly redtricted to new investigators). Among these other
awards are training awards (both pre- and post-doctora fellowships), career development
awards (termed K awards and targeted at investigators from the beginning stages of their
research careersto senior level), B-Start Award (for beginning behaviora researchers and
limited to $25,000 in research cogts for a maximum of 1 year), smal grants (limited to
beginning researchers or established invedtigatorsinitiating research in anew areaand for
up to 2 years at amaximum of $50,000 in research costs per year) and Developmentd
Grants (R21s) for Psychosocid Treatment Research (limited to preiminary studies of
psychosocia treatment gpproaches for up to 3 years at a maximum of $100,000 per year).
Y ou should consult the specific announcements for each award and program staff about
eigibility requirement for these and other awards which might be suitable for you. Grant
mechanisms available a the NIMH are described on the NIMH Website at
http://ww. ni mh. ni h. gov/ grant s/ grantgenl. ht m#¥n2. Announcements
for the various mechanisms can be found by scrolling down the list of program
announcements for the specific announcement at

http://ww. ni mh. ni h. gov/ grant s/ grantgenl. ht m#n2 forresearchgrant
mechanisms. Program announcement are listed by year of publication in the NIH Guide

50 for example the smal grant program announcement is PA97-015 and the R21
announcement is PA93-093. There is no announcement for the RO1 mechanism instead
the generd ingtructions for the PHS 398 grant gpplication provide ingtructions for
submitting an RO1 gpplication. In genera aregular research grant (RO1) isthe most
competitive to obtain so you should investigate the suitability and your digibility for

these other types of awards. Criteriafor evaluating these other types of award differ from




those for an RO1. Announcements for research training and career devel opment
mechanisms can be accessed at

http://ww. ni mh. ni h. gov/grants/rtcd. ht m.

Support for New Investigators

Prior to June 1998, NIMH supported a specific type of research project grant, the R29
First Award, that was dedicated to the support of new researchers who were within 5
years of completion of their dissertation or other research training. Beginning June 1998,
First Award applications were no longer accepted (see NIH Guide, Volume 26, Number
38, November 21, 1997 and NIH Guide, Volume 26, Number 40, December 19, 1997). A
major difficulty with the First Award was that the amount of the award was capped at an
average of $70,000 ayear and since it also required a commitment of 50% time of the
Principd Investigator there was very little money |eft over to support the research per se.
Rather than periodicaly increasing the First Award budget limits, NIH has opted to
channed new invedtigators into submitting RO1 applications (which are not limited in
budget and may be up to 5 year for a project) with a procedure to alow identification of
new investigators. Review committees would be counsaled to consider the new
investigator datus of the applicant in their review of the gpplication. The exact
mechanism to be used to designate the RO1 as a project of anew investigator has, at this
time, not been findized. 1t might be by means of a checkbox on arevised PHS grant
gpplication form or a program announcement to be entered on line 2 of the facepage of
the gpplication. This new policy would alow reviewers to apply the same (in generd,
more lenient) criteriafor reviewing First Award gpplications to RO1 gpplications of new
investigators without the savere budget limitations of the old First Award. Alternative for
new investigators are B- Start Awards

(gopher://gopher.nimh.nih.gov: 70/00/grants/research//94002 on the Internet or code
940002 through Fax 4U (301-443-5158)) and Smal Grants.

Smal Grants

Smadll Grants provide support for up to two years and maximum direct costs of $50,000
per year. Smal grant applications use the same application form as regular research grant
gpplications, but are only alowed 10 pages to describe the research plan. There are
eigibility categoriesfor smdl grants that enhance, but do not preclude, funding

prospects.

A good procedure to follow in writing a proposd isto submit a preliminary written
version of your gpplication to severd colleagues who are knowledgesble in the area of
the proposed research and who, preferably, have received aresearch grant award and/or
been on areview committee and ask for them to point out any weaknessesin the
rationae, design, or proposed data analysis, so that you can make appropriate revisons
before you formally submit the proposd. If you complete apreliminary or fina verson

of your research proposa, you might contact NIMH program staff and ask if they would
have an opportunity to provide their impressions of your proposa, but you must redlize



that saff impressions of the research will not necessarily be the same asthet of areview
group.

| hope thisinformation will be of use to you. Further information on the NIH grant
review or funding process, can be obtained by contacting NIMH program staff.



