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GUIDELINES

THE CONDUCT OF SCIENTIFIC RESEARCH
WITHIN

PUBLIC HEALTH SERVICE

| nt roducti on

Sci entists who conduct
research in the Public Health
Service generally are
responsi bl e for conducting
their work consonant with the
goal s of each individua
Agency, Bureau, Institute,
Center, and D vision.

PHS scientists nust be
commtted to the responsible
use of the process known as
the scientific nethod to seek
new knowl edge. The gener al
principles of the scientific
met hod- -f ormul ati on and
testing of hypot heses,
systematic ways of gathering
data and conducting studies,
anal ysis and interpretation of
data, and oral and witten
presentation of all of these
conponents to scientific
col | eagues for discussion and
further conclusions--are

uni versal . Al though their
detail ed application may
differ in different scientific
disciplines in the PHS, and in

varying circunstances, it is
only by adherence to the

hi ghest standards of
intellectual honesty in
formul ati ng, conducting, and
presenting research that

sci ence can advance and
scientists can fulfill their
responsibility to the
community at |arqe.

These Cui delines state general
principles that PHS scientists
are expected to follow in
their research activities.
They address supervi sion of
trai nees, data managenent,
publication practices,

aut horshi p, peer review, use
of privileged information,
clinical and epi dem ol ogi ca

i nvestigations, and health
services research. These

Gui delines pronote the uniform
application of the highest

et hical standards to the
conduct of all scientific
research. It is the

responsi bility of each




Laboratory or Branch Chief,
and successive | evels of
supervi sory individual s
(especially D vision, Center,

I nstitute, Bureau, and Agency
Directors), to ensure that
each PHS scientist is

cogni zant of these Quidelines,
and to resolve issues that may
arise in their inplenmentation.

These Cui del i nes suppl enent
exi sting statutes regarding
confidentiality, FDA
regul ati ons on the nonitoring
and conduct of regul ated
research, and existing PHS
policies on the conduct of
research concerning
Institutional Review Board
oversi ght of human subjects
research protocols; ani mal
use; radiation, chem cal and
ot her safety issues; and ot her
aspects of the Standards of
Conduct for all federal

enpl oyees.

The gui del i nes described in
this docunent apply to all PHS
intranmural research, research
training, or research-rel ated
activities regardl ess of
sources of funds or authority.
Thi s Qui dance nakes explicit
the unwitten canons of good
sci ence that have
traditionally governed the
conduct of research in the
intramural research prograns
of the Public Health Service.

These Cui deli nes are not

i ntended to address issues of
scientific m sconduct. No set
of gui delines, not even
exPIicit rul es, can prevent
willful scientific m sconduct.
The PHS hopes that these
Quidelines will contribute to
the clarification and the
conti nued application of the

scientific nethod in changi ng
ci rcunst ances.

The community will ultimtely
judge the PHS by its adherence
to these intellectual and

et hi cal standards, as well as
by its devel opnent and
application of inportant new
know edge through scientific
creativity.
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Supervi sion ot Trai nees

Research training in science
is a conplex process, the
central aspect of which is an
ext ended period of research
carried out under the

supervi sion of an experienced
scientific nentor. This
supervi sed research experience
represents not nmerely
Berfornance of tasks assigned
y the supervisor, but rather
a Erocess wherein the trainee
t akes on an increasingly

i ndependent role in the choice
of research projects,

devel opnment of hypot heses and
t he performance of the work.

| ndeed, if training is to
prepare a young scientist for
a successful career as a
research investigator, it nust
be geared toward providing the
trainee with the

af orenmenti oned skills and
experiences. It is
particularly critical that the
ment or recogni ze that the
trainee is not sinply an

addi tional |aboratory worker.

Each trai nee should have a
designated primary scientific
mentor. It is the
responsibility of this nentor
to provide a training
environnent in which the

trai nee has the opportunitr to
acguire both the conceptua

and technical skills of the
field. In this setting, the
trai nee shoul d undertake a
significant piece of research
chosen usually as the result

of di scussions between the
ment or and the trainee, which
has the potential to yield new
knowl edge of inportance in
that field. The nentor has
the responsibility to

supervise the trainee's
progress closely and to
Interact personally with the
trainee on a regular basis in
such a way as to nmake the
trai ni ng experience a

meani ngful one. Styl es of
research differ, both anong
fields and anong i nvestigators
in a given field, so that no
specific rules should be nmade
about the nunber of trainees
that is appropriate for a
single mentor to supervise.
Nonet hel ess, nentors should
[imt the nunber of trainees
in their |aboratory or other
research setting to the nunber
for whom they can provide an
appropriate research

exper1 ence.

There are certain specific
aspects of the nentor-trainee
rel ati onship that deserve
enphasi s.

o First, nentors nust be
particularly diligent in
avoi di ng the invol venent of
trainees in research
activities that do not provide
meani ngful training
experiences but which are
designed mainly to further
research or devel opnent
activities in which the nentor
has a potential nonetary or

ot her conpelling interest.

0 Second, training nust
inpart to the trainee

appropri ate standards of
scientific conduct. The
ment or conveys these standards
by instruction and by exanpl e.

o Third, nentors have a
responsibility to provide



trainees with realistic
apprai sals of their
performance and with advice
about career devel opnent and
opportunities.
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Dat a Managenent

Research data, including
detail ed protocols, data from
| aboratory instrunents,
gquestionnaires on stud
participants, and statistical
procedures of reduction and
anal ysi s of Prinary data, are
t he essential conmponents of
scientific progress.
Scientific integrity is

i nseparabl e from neti cul ous
attention to the acquisition
and mai nt enance of these
research data.

It is expected that the

results of research will be
carefully recorded in a form
that will allow continuous and

future access for analysis and
review. Attention should be
given to annotating and

I ndexi ng not ebooks and
docunenting conputerized
information to facilitate
detailed review of data. Al
data, even from observations
and experinents not directly

| eading to publication, should
be annot at ed, indexed, and
docunented. All of these data
shal | be mai ntai ned and
protected in accordance with
statutory confidentiality
restrictions. However,
research data shoul d al ways be
i mredi ately available to
scientific coll aborators and
suPervisors for review. In

col | aborative projects, al

i nvestigators should know t he
status of all contributing
data and have access to them
consistent with
confidentiality statutes.

Simlarly, research data,
including the primry
experinmental results, should

be retained for a sufficient
period of tinme to allow

anal ysis and repetition by

ot hers of published findings
fromthose data consi stent
with confidentiality statutes.
Retention tine may vary under
different circunstances. In
sone fields, five or seven
years are specified as the

m ni mum period of retention.
A m ni mum of five years is
required.

All research data, e.g.
guestionnaires, statistical
anal yses, and supporting
materials, such as uni que
reagents, belong to the Public
Health Service. They should
be maintained in the
Institute, Center, Bureau, or
Division in which they were
devel oped. Departing

i nvestigators may take

phot ocopi es of their notebooks
or other witten material for
further work subject to
mandatory confidentiality
restrictions. If the

recogni zed seni or or principal
i nvestigator departs the
institution, it is the
responsi bility of that

i nvestigator and that Agency,
Institute, Center, Bureau, or
Division to ensure that the
data and unique nmaterials are
apProBriately mai nt ai ned and
w ||l be accessible.

Dat a managenent, including the
decision to publish, is the
responsibility of the
principal investigator. After
publication, the research data
and anK uni que reagents that
formthe basis of that

communi cation shall be nmade



avai |l abl e pronptly and
conpletely to all responsible
scientists seeking further
information (at the cost of
the requestor)!. Certain
restrictions related to
privacy nay_apPIy to clinical,
epi dem ol ogi cal, and health
services research data, or
proprietary data in the case
of reqgul atory conponents of

t he PHS.

The Public Health Service
advocat es and encourages open
scientific comunication. B
pronptly submtting researc
findings for publication, and
presenting findings at
scientific conferences and
wor kshops, the researcher
invites the sharing of
information. After
publication, researchers shal
share with other researchers,
when requested, at no nore

t han i ncrenental costs and
within a reasonable tinme, the
data sanpl es, physi cal

col | ections, and ot her
supporting materials created
or gathered in the course of
t he work.

Sharing and openness is the
nost traditional and effective
way to encourage responsible
conduct of research.

I n cases where assurances of
confidentiality are required
or have been given to study
participants, every effort
must be made by researchers to
protect individual identities
and not only guard agai nst

di rect disclosures but al so
agai nst inadvertent

di scl osures resulting from
rel ease of information which
m ght allow identification

t hrough inference. This
protection of confidentiality
shall extend to the physi cal
protection of records while in
the control of researchers,
dat a processors, contractors,
and ot hers havi ng authori zed
access to individually

i dentifiable data.

vvvvvvvvvvvvvvvvvvv



Publ i cation Practices

Publication is an integral and
essential conponent of
research. O her than
presentation at scientific
meetings, publication in a
scientific journal should
normal |y be the nmechani smfor
the first public disclosure of
new findings. An inportant
exception is prior to the
publ i cation of 3E|den1olog|c

I nvestigations en findings
must be made known to

i ndi vi dual s and/or comrunities
for serious public health or
safety reasons. Al though
appropriately considered the
end point of a particular
research ﬁrOjeCt publication
is also the beglnnlng of a
process in which the
scientific community at |arge
can substantiate, correct, and
further develop any particular
set of results.

Tinmely publication of new
significant results is
inportant for the progress of
scil ence, but fragnentarr
publicatlon of the results of
a scientific investigation or
mul tiple publications of the
same or simlar data are
|naPpropr|ate Each

publ i cati on shoul d make a

uni que and substanti al
contribution to its field. As
a corollary to this principle,
per formance ap ralsa s and
pronotions shall be based nore
on the inportance of the
scientific acconplishnents

t han on the nunber of
publ i cations in which those
acconpl i shnents were reported.

Each paper should contain
sufficient information for the

infornmed reader to assess its
validity. The principal

met hod of scientific
verification, however,
revi ew of submtted or
publ i shed papers, but the
ability of others to replicate
the results to the extent that
it does not threaten the well -
bei ng of any human subj ects.

i s not

Therefore, all information

t hat woul d be necessary for
the scientific peers of
authors to repeat the studies
shoul d be in each paper or
made avail able fromthe
authors. This principle
requires that any unique
materials (e.g. nonocl onal

anti bodi es, bacterial strains,
mut ant cell lines), analytical
anounts of scarce reagents and
unpubl i shed data (e.g. protein
or nucleic acid seqguences)
that are essential for
repetition of the published
experinments be nmade avail abl e
to other qualified scientists.
It 1s not necessary to provide
mat erials (such as proteins)
that others can prepare br
publ i shed procedures, ar ge
guantities of naterials (such
as pol ycl onal antisera? t hat
may be in limted sup

although it is desirable to do

vvvvvvvvvvvvvvvvvvv
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Aut hor shi p

Aut horship refers to the
listing of names of
participating scientists in
all communi cations, oral and
witten, of experinental
results and their
interpretation to scientific
col | eagues. Authorship is the
fulfillment of the
responsibility to comrunicate
research results to the
scientific community for
external eval uati on.

Aut horship is also the primary
mechani sm for determ ning the
all ocation of credit for
scientific advances, and thus
the primary basis for
assessing a scientist's
contributions to devel opi ng
new knowl edge. As such, it
Botentially conveys great
enefit, as well as
responsibility. For each
i ndi vidual the privilege of
aut hor shi p shoul d be based on
a significant contribution to
t he conceptualization, design,
execution, and/or
interpretation of the research
study, as well as a
wi |11 ngness to take
responsibility for the defense
of the study should the need
arise. In contrast, other
i ndi vi dual s who participate in
part of a stud% may nore
appropriately be acknow edged
as having contributed certain
advi ce, reagents, analyses,
patient material, space,
support, etc., but not be

listed as aut hors. It is
expected that such
distinctions will becone

increasingly inportant in the
future and shoul d be
explicitly considered.

The average nunber of authors
per conmunication is _
Increasing. In part, this
increase Is due to the needs
of nodern research projects
for contributions from many

i ndi vidual s, frequently those
with different speciallzed
skills. While nmulti-
authorship is not a problemin
itself, it raises many issues
such as criteria for 1nclusion
as an author, ability of each
aut hor to eval uate and defend
all aspects of a study,
sequence of |isting of

aut hors, and separation of

vari ous experinental results
to increase nunbers of
communi cati ons and aut horship
citations. To clarify sonme of
t hese concerns, consideration
shoul d be given in
interdisciBIinary studies to
preparing brief statenents of
t he exact contribution of each
author to the work descri bed

i n each comuni cation

Because of the variation in
detail ed practices anong

di sci plines, no universal set
of standards can be easily
formulated. It is expected,
however, that each research
group and | aboratory or branch
will freely discuss and
resol ve questions of

aut horshi p before and during

t he course of a study.

Further, each author should
review fully material that is
to be presented in public
foruns or submtted
(originally or in revision)
for Fublication. Each aut hor
should be willing to support

t he general conclusions of the



study and be wlling to defend
t he study.

The submtting author should
be considered the primry
author with the additional
responsibility of coordinating
the conpl eti on and subm ssi on
of the work, satisfying
pertinent rules of subm ssion,
and coordi nati ng responses of
the group to inquiries or

chal  enges. The submtting
aut hor shoul d assure that the
contributions of all

col | aborators are
appropriately recogni zed and
must be able to certify that
each aut hor has revi ewed and
aut hori zed the subm ssi on of
t he manuscript. The practice
of sone journals in requiring
approval signatures from each
aut hor before publication is
felt to be a useful step in
regard to fulfilling the
above.

vvvvvvvvvvvvvvvvvvv
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Peer Review and Privil eged
| nf or mati on

Peer review can be defined as
expert critique of either a
scientific treatise, such as
an article prepared or
submtted for publication, a
research grant proposal, a
clinical research protocol, or
an investigator's research
program as in a site visit.
Peer review is an essenti al
conponent of the conduct of
sci ence. Decisions on the
fundi ng of research proposals
and on the publication of
experinmental results nust be
based on thorough, fair and
obj ective eval uations by
recogni zed experts.

Therefore, although it is
often difficult and tine-
consum ng, scientists have an
obligation to participate in
t he peer review process and,

i n doing so, theg make an

i nportant contribution to

scl ence.

Peer review requires that the
revi ewer be expert in the

subj ect under review. The
revi ewer, however, shall avoid
any real or perceived conflict
of interest that mght arise
because of a direct
conpetitive, collaborative or
other close relationship with
one or nore of the authors of
the material under review
Normal |y, such a conflict of
interest would require a
decision not to participate in
the review process and to
return any material unread.

11

The revi ew nust be objecti ve.
It shall be based solely on
scientific evaluation of the
material under review within
the context of published

i nformati on and shoul d not be
i nfluenced by scientific

i nformati on not publicly
avai |l abl e.

All material under reviewis
privileged information. It
shoul d not be used to the
benefit of the reviewer unless
it previously has been nmade
public. It nust not be shared
w th anyone unl ess necessary
to the review process, in

whi ch case the nanes of those
with whomthe information is
shared shoul d be made known to
t hose managi ng the revi ew
process. Material under
review shall not be copied and
retai ned or used in any manner
by the reviewer unless
specifically permtted by the
journal or review ng

organi zati on and the author.

vvvvvvvvvvvvvvvvvvvvv
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Clinical Research

Clinical research, for the
purposes of these Cuidelines,
I's defined as research
performed on human subjects or
on material or information
obt ai ned from human subjects
as a part of human
experinmentation. Al

topics covered in the

Gui del i nes al so apPIy to the
conduct of clinical research.
Clinical research, however,
entails further
responsibilities for

i nvesti gat ors.

of the

The preparation of a witten
research protocol ("Cinica
Research Protocol ") according
to existing guidelines prior
to commencing studies is

al nost al ways required. By
virtue of its various sections
gover ni ng background; patient
eligibility and
confidentiality; data to be
col | ected; mechani sm of data
storage, retrieval

statistical analysis and
reporting; and identification
of the principal and associ ate
i nvestigators, the dinical
Research Protocol provides a
hi ghly codified mechani sm
covering nost of the topics
dealt wth el sewhere in these
Qui delines. The dinical
Research Protocol is generally
wi dely circul ated for conment,
review and approval . It
shoul d be scrupul ously adhered
to in the conduct of the
research. The ideas of the

i nvestigators who prepared the

Brotocol shoul d be protected
y all who reviewthe
docunent .

13

Cinical investigators are
responsi ble for assuring that
t he proposed clinical research

wi || be conducted only if the
Cinical Center, or other
clinical facilities, has the

appropriate capability and
support structure to ensure
that the research can be done

safely and efficiently. The
Br|n0|pal i nvestigator shoul d
e famliar with the

functioning of the clinical
unit and should allow the

i nvestigation to continue only
if the unit can provide
adequate clinical care.

| nvesti gators who are neither
clinicians nor trained in
clinical research may perform
| aboratory research on

mat eri al derived from humans.
To conformto the requirenent
of working under approved
human experinmentati on

gui del i nes, they should
ordinarily be advised by or
col | aborate with trained
clinical investigators.

The supervision of trainees in
t he conduct of clinical

i nvestigation is conplex.
Often the trainees are in
fell owship training prograns

| eading to specialty or
subspecialty certifications as
well as in research training
Brograns. Thus, they should

e educated in general and
speci fic medi cal managenent
issues as well as in the
conduct of research. The
process of data gathering,
storage, and retention can

al so be conplex in clinica
research and soneti mes not
easily subject to repetition.
The principal investigator is



responsi ble for the quality
and mai nt enance of the records
and for the training and
oversight of all personnel
involved in data coll ection.

vvvvvvvvvvvvvvvvvvvvv
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Epi dem ol ogi ¢ Research

For purposes of this docunent,
epi dem ol ogi ¢ research

consi sts of studies involving
observations related to the
presence or absence of disease
I n groups of individuals.
While all of the
responsibilities of

i nvestigators and guidel i nes
for scientific procedure
described in other sections of
these Guidelines (wth the
exception of sonme of those
menti1oned in the section on
Clinical Research) pertain to
epi dem ol ogi c i nvestigation,
certain aspects of

epi dem ol ogi ¢ research deserve
speci al nention.

In contrast to clinica

i nvestigation, epidem ol ogic
investigation generally does
not involve the investigator's
assignment of subjects to
groups that are then treated
differently. Epidem ol ogic
studi es may invol ve

i nvestigation of the effect of
an intervention designed to
nodi fy the health status of
study subjects, but only if
that intervention is

undert aken i ndependent of any
effort to study its effect.
Studies linked to the
intervention the effect of

whi ch is being investigated
(e.g., prospective vaccine
trials) should be considered
clinical research

Si nce epidem ol ogi c

i nvestigations exam ne the
patterns of disease as they
occur independently of anK
intervention related to the
study, the ethical constraints
i n epi dem ol ogy are sonewhat

15

distinct fromthose that apply
to clinical research

Normal |y, the epidem ol ogi st
does not assune the sane
responsibility for a patient's
care as does the clinica
investigator. |In general,

exi sting health care systens
and personnel can
appropriately be relied on to
assunme responsibility for the
care of individual patients.
The epi dem ol ogi st, however,
has the responsibility to take
steps to ensure that the

i nvestigation of a disease
problemin no way interferes
with a patient's clinical

care.

Wi | e devel opnent and revi ew
of appropriately detailed
study protocols are as

i nportant in epidem ol ogy as
in any other health science,
there are often circunstances
under which studies need to be
pl anned and i npl enent ed
expeditiously, and certain
steps in the protocol

devel opnent and revi ew process
nmust be appropriately
shortened. Such circunstances
chiefly involve the

epi dem ol ogi ¢ i nvestigation of
acute epidem c or outbreak
situations for which the
results of the epidem ol ogic

i nvestigation may provi de data
of crucial inportance to the
identification and mtigation
of a threat to public health.
Nevert hel ess, even in outbreak
situations, systematic
planning prior to the

I npl enent ation of an

epl dem ol ogi ¢ study is of
great inportance. Wthin the
time constraints inposed by



the situation, the

i nvestigator should nake every
attenpt to formalize the study
design in a witten docunent
and to have that design
reviewed by appropriately

sel ected peers and col | eagues
prior to I nplenenting the
research.

In many epi dem ol ogi c research
investigations it iIs inportant
to report the findings to
participants in the study and
various health officials for

i mredi ate public health
reasons. Although it is the
practice of sone journals not
to publish research findings
partially rel eased to the
public, the health of the
public is preem nent.

vvvvvvvvvvvvvvvvvvv
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Concl usi on

These Cui delines are intended
to provide a framework for the
fair and open conduct of
research w thout inhibiting
scientific freedom and
creativity. They indicate
what is commonly consi dered
appropriate scientific conduct
in intranmural research
research training, and rel ated
activities.

vvvvvvvvvvvvvvvvvv
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NOTE:
1. See also: Public Health Service Policy Relating to

Di stribution of Unique Research Resources Produced with PHS
Funding. NH Guide - Vol. 20, No. 5, February 1, 1991
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