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Evidence-Based Kernds: Fundamental Units of Behavioral Influence
Abdract

This paper describes, evidence-based kernds, fundamental units of behavioral influence
tha appear to underlie effective prevention and treatment. Identifying, dassifying and evaluaing
these units could contribute to an empirically based theory of behaviora influence, facilitate the
disseminaion of effective prevention and treatment practices, clarify the active ingredients in
existing interventions and cntribute to the more efficient development of more powerful
interventions Kernds have arecursive internd and externd structure involving antecedents
(discriminative stimuli), relationd frames for responding involving languaye discrete behavioral
steps and proximal consequences quickly. Kernels are pa'simoniousin describing howhumans
attempt to influence each other, in thelarger theory of selection by @nsequences. Kernds
influence behavior primarily by afour-part taxonomy: mobilizing reinforcement, dtering
antecedents, changing vebd relationd responding, or changing physologica states directly.
The pgper aso describes a daabase of kernds tha is available for people to register additiond
kernds to foger the disseminaion of kernds for public-health benefits and improvement in the

practice and theory of prevention and treatment.

Key words evidence-based kernds, pubic-heath benefits, prevention, reatment
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Evidence-Based Kernds: Fundanental Units of Behavioral Influence

This paoe presents an analysis of fundanental units of behaviora influence tha appear
to undelie effective prevention and reatment. We call these units kernds. They are fundamental
since ddetion of any component of the procedures would rende them inert. Undastanding them
could contribute to an empirically based theory of behavioral influence, facilitate dissemination
of effective prevention and treatment practices, darify the active ingredients in existing
interventions and @ntribute to the more efficient development of more powerful interventions

The ultimate gods of treatment and prevention research are reduction of the prevalence
of the mos common and @mgly problems of benavior and an increase in prevalence of wellbeng.
Current thinking @bouthowto accomplish this assumes tha we will identify empirically
suppoted programs and, to alesser extent, policies, and will disseminae them widdy and
effectively. This srategy has at least four limitations Thefirst is thedifficulty in widdy
implementing programs with fiddity (e.g., Ringwalt et d., 2003) The second is thefailure of
this strategy to foser the use of effective practices outside the narow confines of the program.
Thethird is program cods. Thefourth is thelimited fectiveness of existing programs.
Specifying fundamental units of behavioral influence addresses each of these limitations

The drategy of disseminating empirically suppoted programs leaves untouched practices
of behavior changeagents that fall outside the scope of the program. It fails to dfect anyof the
practices of those who dhoose notto adopta program. Teachers, dinicians paents, healthcare
providers, coworkers, supervisors, and many others are condantly trying o influence the
behavior of others bendficialy. If they had better information aboutbasic behaviora influence
strategies, they might be more successful in dong 9, even if they never adopted aformally
evaluaed program. Given aurrent evidence, it seems likely that for the near future mog practices
tha influence human development will fall outside the scopeof existing programs. Failing
improve those practices is a missed oppotunity.

Y et, there are limitationseven for those adoping aprogram. For example, ateacher may
apply Life Skills Training (Botvin & d., 1995)with fidelity, buttha may have no impact on
other ways theteacher interacts with gudents. To the extent teachers learn active components of
aprogram and find them geneally useful, they are more likely to use them in other Stuaions

Making aset of empirically suppoted kernds widely available to behavior-influence
agents would dso reduce the cog of bringing dout widespread use of effective practices. The
kernds we identify are in the pubiic domain, easy to adopt, and usful across many stuaions
Ther dissemination requires no expensve materials. Training in their use can beaccomplished
much more cheaply (often smply by nodding ordefining) than training in complex programs.

Identifying the fundamental units of behavioral influence would dso contribute to
strengthening ourinterventions Eddy (2006 noted tha our lack of understanding of the core
components of effective interventionshampers ther development. Intervention research is not
contributing o the extent tha it could to improving ourundestanding of basic psychological and
sodal processes tha interventionsmug target. We do nothave modds of preventive
interventionstha target sodal or psychological processes precisely, afect those targets, and
produce effects damondrably mediated by ther effects on these psychological and odd
processes. As a result, we have notdeveloped arobug and generalizable theory of the key
aspects of human fundioning and theways in which to dfect those aspects. We can therefore
say little about howto condruct new interventionsin new problem areas and cannoteasily
communicate to nonsientists wha they mightdo in thar own circumstances. All we can sy is
Qipply this program,Obut often there are no evidence-based programs to gpply. A theoretical
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andysis tha pinpoints specific procedures tha influence behavior and pychological processes
would gimulate research to refine and improve these component strategies and would encourage
the creation of new and more effective programs and oher practices.

We organize the discussion ofkernds in terms of a basic theoretical framework of human
fundioning and give examples of kernds across biological, behavioral, and cultura levels. We
illugrate howthis andysis can contribute both to the wider use of effective behavior influence
procedures in dety and to improvement of the efficacy of interventions

Kernd Definition and Examples

An evidence-based kernel is an indivisible procedure empirically shown to produce
reliable effects on bénavior, induding pychological processes (Embry, 2004). Theunit is
indivisible in the sense tha it would beingfective upon éminaion of any of its components.
Examples of kernels indudetimeout, written praise notes, self-monitoring, framing relations
among gimuli to dfect thevaue of a given gimulus, and increasing Omega 3 fatty acidsin the
diet in ode to influence behavior. A kernd may increase the frequency of a behavior or it may
make a behavior less likely. It can have its impact by dtering antecedent or consequent eventsin
the psychological environment of the person orit can dfect behavior by directly manipulating a
physological fundion. Kernds, by ddinition, rget asingle behavior, whereas programs
typically target multiple behaviors.

The Example of Timeout

Oneof thefirst kernds of behavior influence technology o bedeveloped was timeout
(Wolf et d., 1964. Dicky was athree-year-old boy with autism who had undegonesurgery for
cataracts. Helived in apsychiatric hoital and hal frequent tantrums resulting in self-injury. In
tribute to the late Montrose Wolf, Risley described this landmerk sudy (Risley, 2005)

After hanving jus discovered the power of adulk attention for young dildren, and
realizing that the staff could notsmply ignore temper tantruns, especially violent ones
with mld slf-abuse, Wolf decided to prescribe a response to tantrums that would
minimize anysodal reinforcing dfect of the necessary attention and ountrbalance that
reinforcement with a peiod ofsodal isolation. The prescription for tantrunms wasto
place Dicky, calmly andwithoutcomment, in his roomunil thetantrumceased and at
leag 10 mnutes had pased. When tantrums were unde control and afer wearing
glasses had ben hand saped, Dicky began b throw his glasses occasonally. When the
sodal isolation prescription was applied, glassesthrowing desreased from abouttwice
per dayto zro. But the hospital saff doulied thatit was dueto the procedure, because
Dicky didnt seem to mind beng taken to his roon hejud rocked in his rocking dhair
and hunmed to himself. Because throwing glasses was both less seriousand nore
reliably measured than aantrums, Wolf agreed to discontinuethe procedureN and ghsses
throwing 0N Ncreased to the previouslevel. The sodal isolation procedure was
reindated, and gasses throwing dereased again to z2ro (pp. 281282).

Thuswas bom timeout, shown to reduce probability of avast range of behaviorsin
hundeds of sudies. Timeoutis a saple of nearly every evidence-based prevention program for
parenting (.9., Inaredible Years [Webger-Stratton & Reid, 2007]; Triple P[Sandas & Markie-
Dadds 1994; Parent Management Training [Forgach & d., 2005ab]). It isadso pat of popubr
culture. Shows like Nanny911demondrate its use; webstes giving alvice to paents (e.g.,
http://www.thd aboroflove com/forum/qudity/timeout html) describeit. Although popudtion-
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based dda on the prevaence of families and sshods usng timeout are notavailable, it appears
tha in many aeas, timeout is the nomative replacement for harsh methodsof discipline

Theoretical Kernd Taxonony

Although smple enumeration of kernds may support effective practice, their
contribution may bemore subgantial if we can organize them within atheoretical framework
tha ddineates the key influences on kehavior. Such aframework would facilitate generating nev
kernds and could pont to ovalooked procedures for influendng behavior.

We bdieve kernels are undastandable in terms of the opeant behavior of biological
organisms, viewed within adevelopmental and evolutionay pespective. Human behaviorN
induding vebd, cognitive, and emotiond fundioningN has developed ove time as afunction of
the biological capeacities of the organism and the consequences to behavior. Human behaviora
tendendes are adaptive fundionsof current stuaionsand ahistory of consequences for
behaving in amilar stuations (e.g., Biglan, 1995)

Ingpection ofthe appaent effective influence of kernds we identify findsthem typically
involving oneof four primary processes. Frst, many opeate primarily via provision ofa
consquent event affecting the subsequent probability of the behavior on smilar occasions(e.g.,
written praise from peers or authority figures, Skinnea et a., 2000) Second, akernd may
primarily involve an antecedent stimulus affecting oné3 motivation o behave dueto ahistory of
consequences for respording o tha stimulus (e.g., ateacher@ use of astandard Sgnd to prompt
students to ge seated; Jason € d., 1985;Wasserman, 1977) A third type primarily involves
atering therelationstha people deaive among vebd stimuli in ways affecting ther motivation
(e.g., dicitation of apubiic commitment to dfectively assodate the behavior a per'son commits
to angwork of consequences for complying ornot complying with the commitment; Chassin &
al., 1990) A fourth involves kernds primarily dtering abiological fundion of the organisms
affecting bénavior (e.g., sipplementation of diets with Omega 3 fatty acid; Haag, 2003)

Table 1 presents alist of kernds organized according to this theoretical taxonony or
framework. We categorize each kernel in terms of the primary mechanism through which it
affects behavior, although ve acknowledgetha many kends involve more than oneprocess.

<Insert Table 1 eboutHere >
Altering Consequences for Behavior

Increagng rate or probability of behavior. Many kernds increase behavior by nobilizing
reinforcement for thetargeted behavior. These includevocal praise, written praise notes, prize
bowls, and pubic poding of feedback aboutthe rate of atargeted behavior. Each ddivers
postive consequences contingent on abehavior. In the case of pubiic poging of feedback, it is
necessary that the recipients of poged information in Some sense want to increase the behavior.

We put specia play with paentsin this category too. Secial play involves adults letting
thechild lead in free play activities (Webger-Stratton & Reid, 2003) Its puipo<e is to facilitate
interactionsin which paents do notcommand, aiticize, or unduly restrict activities of the child
and dlow thechild to engagein fantasy play with the parent. Such interactionspresumably are
reinforcing for parent and child; the child received the undivided atention of the parent
contingent on @opeative play, and the parent experiences coopeative and pleasant interactions
with the child contingent on listening © the child and following the child@ lead.
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Decrease behavior by altering mnsequences. Other procedures alter consequencesin
order to decrease the frequency or probability of abehavior. Some involve ensuring tha an
undesirable behavior does not dicit reinforcement. Timeoutis onesuch procedure. Rewarding
behavior incompatible with the undesirable behavior is another.

A third st of procedures (osendbly designal to decelerate behavior rates) involves
ddivering aversive consequences for a particular behavior. These traditiondly are termed
punishment. However, many 0-called punshments (e.g., lengthy grounding of teens, mandaory
minimum sentences) have no beneficia effect in redudng the subsequent likelihood of
undesirable behavior. Our sodety uses such practices extensvely, and there is subdantia
evidence of the ham of doing © (Sampson & Laub, 1994) Indeed, a major chdlengefor many
parenting piograms is getting paents to beless punitive. Aversive consequences can reduce
unwanted behavior when children@ behavior condstently causes the consequence. However, our
sodety generally ovauses aversive consequeances, leading to ddeteriousside effects such as
unwanted hypearousal and avoidance of the change agent. Thus in developing piocedures that
make aversive consquences contingent on bénavior, we need to evaluae them carefully to
ensure they are effective and have few sde effects.

One example of a negative conseequeance affecting behavior is the use of fines. Agraset d.
(1980)found ha fines reduced water wastage anong ndividuds but notamong busnesses.
Fletcher (1995)found hat fines for parking in aces reserved for people with disabilities
significantly decreased the behavior.

Altering Behauvor through Antecedents

Many kernds work largely by establishing the fundionsof antecedents to béhavior. A
common eample in schools is teachers establishing sgnds to gude trangtions(Marion &
Muza, 1998;Rosenkodter & Fowler, 1986;West et d., 1995) For example, many teachers tumn
lights off and on b 9gnd students to return to thar seats and become quiet and dtentive. Of
course, postive consequences (e.g., prise) are involved in establishing dfectiveness of the
stimulus, butonee established, the salient feature is the influence of thelight on he behavior.

Assigning dudents meaningful roles (Rutter, 1981, such as setting up guipment for an
assembly, taking roll, or taking phobgraphsused to communicate desirable school activities are
activities tha organize ussful behavior. Antecedents may aso indudeorganized playground
activities to reduce aggressive behavior and accasion vaioussoda competendes (Murphy et d.,
1983) Reinforcement follows naurally from the enactment of therole.

In generdl, it would be arbitrary to dassify antecedent interventionsbased upon vhether
they increase or decrease behavior. This is because antecedents that prompt adesired behavior, a
the same time make troublesome behavior less likely.

Altering Behamvor by Influenang Relational Responding

Tradition within pg/chology suggests it is unfeasible to deal with cognitive and emotiond
influences on bdnavior within abasic behavioral framework of antecedents and cnsequences.
However, recent work onrelationd frame theory (Hayes et d., 200) has shown tha hunman
cognitive and vebal behavior can be undestood in terms of basic opeaant processes. To the
extent thisis true, it provides a parsimoniousaccount of complex human functioning within a
contextudist framework focusng on nanipulable behavior influences (Biglan & Hayes, 1996)
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Research on relational responding. There is growing evidence tha a fundamental feature
of human cognitive or verbd processes is therelating of simuli (Barnes et d., 2000) Because
this andysisis arecent development and likely to beunfamiliar to mog readers, we will
elaborate it here. Barnes et d. (2000) present atheoretical analysis of human relationd
respondng. According o this andysis, the core feature of verba and cognitive benavior is the
relating of simuli. Perhgpsthe mog rudimentary relationd responding involves naming. At the
beginning of learning language, young tildren learn to say names for objects and sparately
learn to olient to objcts when they hear their names. Each respong is opaant behavior
reinforced by mnsequences such as attention, prise, and ganing of an obgct. After multiple
experiences of this sort, however, a child dso learnstha if an objgct has a name, the name also
goes with the object. In ather words, they become able to deive the mutual entailment of name
to object and obpct to nane. Further experiences like this enable children to deive relationstha
are more complex. For example, learning tha a puppy s akind ofdog and that Buddy s a
puppy, achild is able to deive tha Buddy s adog. This ability to deive relationsbeween two
stimuli based on har relationswith athird gimulusis combinatorial entailment.

Thethird ddining feature is thetrangormation offundion. HumansQderivation of
relationsamong $imuli can trandorm thefundions of simuli that paticipate in therelation. For
example, discovering that onecoin is worth more than another makes the coin more reinforcing.
Learning tha water has bacillusin it may have no impact on achild, butupon karning that a
becillusis agerm and that germs can you nake you sck, achild@ reaction to the water changes.

A fourth ddining feature of relationd responding is arbitrary applcability. Many of the
relationswe learn aise from physcal relationsamong gimuli. For example, smaller thanand
larger than are based ontherelative Sze of objects. However, humans become able to relate
stimuli in these terms even though he stimuli do rot have physcal features involving relative
size. If youfind tha oneperson ha abigger heart than another person doe, you nmay expect that
person 1 bekinde, even though you undwstand that his heart is notliterally bigge.

For theorists accusomed to the panoply of existing mgnitive congructs, which
admittedly do agood job of predicting much human behavior, the value of this andysis may be
obgure. Itsvdue liesin providing adirect analysis of the specific procedures tha influence
relationd respondng and thereby transform the functionsof simuli.

Increasng behavior by altering relational respording. Perhgosthe smplest and nog
important procedure of this typeis to augment the vaue of simuli by influendng peple to relate
them to gimuli they dready vdue If we tell children they can gay upa hdf hou more if they
get five gtickers, we changethar vauing ofthe stickers. In essence, any procedures influencang
people to relate a simuluswith gimuli they dready vadue make tha stimulus more reinforcing.

One example of this process is theintrodudion o the PeaceBuilders program (Embry et
al., 1996) An adult asks group members to imagine what they would expect to see, hear, and feel
moreN and lessN of in apeaceful home, school, or community. The discussion dicits
suggestionsof small actionssuch as hear/give compliments, withhold insults, etc. Then, the adult
states tha those who meke these thingshappen are GPeaceBuilders.OThe adult then asks, GVho
could bea PeaceBuilda?0The answer is "al or any of us" Next, childrenN and alultsN receive
prompts to ask, "What would a PeaceBuilder do?' or they learn to noice "PeaceBuilder
behaviors' in each other. The process establishes the word PeaceBuilder as a vaued concept and
makes being aPeaceBuilderN and dl behaviors later related to this conaeptN more reinforcing.

Another example is public commitment. When people publcly commit to engagein a
behavior, they are more likely to follow through on he behavior (e.g., Burn & Oskamp, 1986)
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Making apublic commitment makes behavior incongstent with tha pledgeincreasingly
aversive, due to expected disapprovd for failing to act congstently with that commitment.

In =lf-modding, agtory is created abouta person® behavior (Hosford, 199): the pason
typically paticipates in the process. The story embeds a pason@ salf in aset of relationswith
desired benaviors and atributes (e.g., deicting achild as aheo at schooland hone for helping
bring aout peaceful behaviors; Embry et d., 19%). Or, achild may learn a series of self-help
skills through phodgraphsor video (Hartley et d., 1998) making the child more likely to relate
engaging in the behavior with vaued idess, such as beng aGPeaceBuilderO(Embry et d., 1996)

Motivationd interviewing (M1) may seem complex, ye we bdieve we cannot subdiide
it into fundiondly active component pats withoutdestroying its effects. In MI, the interviewer
prompts a person o discuss atopic he or she generally avoids (e.g., he person@drinking
paternsand difficulties assodated with those paternsamid authentic goals the pason
articulates; Berngein et a., 2005;McCambridge& Strang, 2004;Miller et d., 1988) The
interviewer remainswarm and accepting & the person ks, butasks questionsdesigned to put
the peason in pg/chological contact with negative consequences of thar behavior and the
possible benefits of changing thar behavior. It is clear tha this process has reinforcing and
antecedent features, butthe mos salient aspect of the process seems to bethat it dters the way
people relate their problematic behavior to negative consequences and posible dternaives to
more reinforcing cnsequences. In other words, M| changes people® networks of relationsin
ways tha make some behaviors more desirable and ohe behaviors less desirable.

Decreasng béhavior by altering relational responding. Some behavior-influence
procedures discourage behavior by prompting aperson  relate the behavior to aversive simuli.
In general, any procedure prompting ssomeoneto relate undesirable behavior to negaively
valenced gimuli would qudify as such aprocedureN provided there was empirical evidence of
its effect. For example, media assodating diug ue with negative outcomes have sometimes been
shown to reduce drug ue (Palmgreen & al., 1995) athough no dequae evidence communicates
tha cigarettesCharmful health efects on ens can deter smoking. Yet, arelationd frame
suggesting tha youth will receive immediate sodal rejection from peers does affect ther tobacco
use (Pechmann & Knight, 2002;Pechmann & d., 2003) This discrepancy stresses the need for
research to refine our understanding of how and when pesuasive communicationsater people@
relationd neworks abouttargeted benaviors and thereby afect the probability of behavior.

Physiological Interventions

Findly, some procedures affect behavior primarily physologically. For centuries,
humans dtered ther health and mood by nanipulating physological states. Anthropological and
archeological literature is replete with examples (Spindler 1995;Lalramnghinglova 1999;Rajan
et d. 2002;Rodrigues, 2006) Hunters and gatherers often consume plants with gimulant
propaties, goparently because it confers an advantage duiing tasks such as huning, which
require sudained effort and atention. Moden humans have smilar reasons for usng affeine

Theimpact of Omega 3 fatty acid is a paticularly important example of a physological
kernd (Olafsdottir et d., 2005) Asidefrom epidemiological research on he relationsips of
Omega 3 fatty-acid (n3) to awide variety of causes of morbidity and nortality (Hibbdn, 2001)
expeimental and quesi-experimental studies find supplementation of Omega 3 reduces violent
aggression anong nmen (Gesch & d., 2003. Its use dso reduces degoression or bipolar disorder
(Mischoulon & Fava, 2000;Stoll et d., 1999;Sund & d., 2003)and ohe health or pubic hedth
concerns such as low birth weight and offspring IQ (Helland @ al., 2003) Although notyet
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proven, Omega 3 nay even dleviate some of the problems tha have been assodated with
povaty, snce pooer people have diets lower in Omega 3 (Egdand et d., 2001;Liu et d., 2004)

Othe interventionsthat seem to dfect behavior through drect impact on physology
induding deep breathing, s1own to reduce anxiety, arousal, and aggression among dl ages
(Appds et d., 1997;DiFilippo & Overholser, 199; Peck et d., 2005;Shamaet d., 2005;
Suzuki et d., 2000) Zinc supplementation may reduce or moderate ADHD symptoms (Arnold &
al., 2005 Bilici et d., 2004) We indudeGoughand umbleOplay, as it has been shown to
reduce children® aggressive behavior (Bjorklund& Brown, 1998;Paqueite, 2004;Pellegrini,
1992;Shannon ¢ d., 2002)and the mechanism gppears to involve dteration of brain chemistry
(Panksepp et d., 2003;Siviy et d., 1996;Taylor et d., 1986)

Thedistinction beéween biological and environmental interventionsis not absolute.
Certainly, any environmental manipulation impacts biological fundioning. Here we refer to
interventionswith ther influence appaently through drect-manipulation biological processes as
oppo=d to those that work through hose traditiondly called behaviora or psychological. Note
we have excluded pharmacotherapy. Although phamacological agents may dter behavior and
meet our ddinition, he subdantial literature on tese influences merits separate discussion.

Prevention gtientists, oriented toward the implementation of programs, may overlook
physological interventions Publicationsaboutthese kernels are notin joumas devoted to
behavioral science but more likely to gppear in medical, pubic health, or specialty joumds.
However, the evidence for them suggests that treatment and prevention sientists should pay
greater atention o thereciprocal relationships beween physology and béaviors.

Empirical Evidence Supprting Kernds

We define kernels as procedures empirically shown to afect abehavior. Following the
Sodety for Prevention Research Sandads of Evidence (Flay et d., 2004) our criteriafor
empirical suppot induderandomzed controlled trials and interrupted time-series designsin
which aprocedure@ impact is evaluated ona repested measure of target behavior. Mo kernds
have been evaluated via interrupted time-series designs adthough me, such as Omega3 impact,
have been modly in randonized trials. Some evaluaed kernels usng boh methodobgies.

Many kernds result from interplay between basic and goplied research. Variable interval
contingency management kernds (e.g., Mystery Motivator, Prize Bowl) have roots in animal lab
research (Ferster & Skinnea, 19%7), then with humans(Majovski & Clement, 1977) Thiswas
followed by dinical studies usng interrupted time series (Hendason et d., 1986;Leibowitz,
1975;Libb @ d., 1973;Madauset d., 2003;Moore et d., 1994;Robinson & Sheridan, 2000;
Sndl & Cole, 1976)and then by formal, randomized control trials (Petry et al., 2004;2005)

Physological kernds have asmilar scientific trgjectory. For example, the undestanding
of Omega 3 (n-3) hasroots in early epidemiological or forensc inquiries showing differences
among ndividuds with dseases or disorders (Anderson & Connor, 1989;Gudbjarnason & d.,
1991 Lieber et d., 1969;Rudin, 198). Initial epidemiological findings(Hibbdn, 1998;2001;
2002)prompted precision-oriented laboratory studies (Hibbdn & d., 1998 Hibbdn & Salem,
1995)and larger epidemiological inquiries. All thiswork led to dinical trials evaluaing Omega
3 wpplementation (Nemets et d., 2002;Sund & d., 2003;Zanaini & Frankenburg, 2003)

Dominant use of interrupted time-series designsin developing kends deserves further
comment. It reflects notonly an abitrary methodobgical preference butan incremental,
indudive, botomrup grategy to buid fective behavior influence practices. Kernds are of
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necessity smple stepstargeting abehavior one can easily measure repeatedly. It is thuseasy to
implement interrupted time-series designs Single-subject studies are quite robug in terms of
redudng threats to vdidity (Sidman, 1960)and in answering quetionsof whether a particular
medication, pocedure, or process is efficaciousin changing apeson orsmall group ofpasons
(e.g., family, dassroom, organization; Daddset d., 1984;Greenwood & Matyas, 1990;Mayer et
al., 1983;McGrath ¢ al., 1987;Reagles & O'Neill, 1977) Such interrupted time-series designs
are notlimited to evaluaing individuds but are often the experimental design of choice for
evauaing polcy impact on large or important social issues (Briscoeet d., 1975;Geller, 1973;
Hayes & Coneg 1977;Wagenaar et d., 1988. Interrupted time-series designs can beeffectively
summarized via effect szes and meta-analyses (Campbdl, 2004;Stage & Quiroz, 1997)
Prevention and treatment research increasingly focuses on randomized trials, which is
appropriate, given the need to ddermine effect szes and gaeneraizability of interventions
developdl thusfar. Yet, there isno doubtroomto improve the efficacy of our interventions
(Biglan & d., 2006) Kernds are one source for strengthening those interventions More
genedly, the success of the single case, expearimental, and incremental strategy tha has led to
most existing kends suggests that expanded use of this srategy in stuaionsinvolving bénavior
influence could lead to geady improvement in our ability to influence successful development.
Such adrategy would besmilar to the continuousqudity improvement strategy developed by
Deming (1982)and adopted with such success by the Japanese auto indugry (Halberstam, 1989.
An important limitation on aurrent understanding aboutkernds is tha we have relatively
little information éoutgtuationsin which they will beeffective and those in which they will not
be effective. Further research should explore the rangeof stuaionsin which given kernels work
and ek to develop atheory of therelationship bdween stuaionsand theefficacy of kernds.

The Utility of Kernds
Disseminating Hfective Behavor Influence Practices

If our ultimate publc health god isto minimize the prevalence of behavioral and
psychological problems and improve wellbeing, then increasing the prevalence of effective
behavior influence practices is essential. Disseminating kends will bean important supplement
to aurrent reliance on program dissemination for achieving this outcome.

Efforts to increase the use of complex evidence-based programs through nandaes and
training have notyielded many benefits (Hallfors & Goddte, 2002;Hallfors & Iritani, 2002) and
coercion o use them often generates counier-control (Sidman, 1999;Unnever et d., 2004) By
contrast, it is possible to disseminate kernds more readily than to disseminae multicomponent
programs. Kernds have mog features Rogeas (1995) identified as important in fogering
dissemindion. He observed tha people are more likely to adoptand implement a practice that is
simple and easily tested, its effects readily observed, it gppears to offer an advantage over
existing practices, and it addresses an important problem compaibly with existing piactices.

Mog kernds are quite smple, congsting of an easily tested, low-cod activity. Moreover,
it isusudly possible to cbserve their immediate impact on apason® behavior; it does not
require satistical analysis of groupsof individuds. As aresult, the pesonwho ties akernd is
likely to obgrve immediate benefit, which will likely reinforce its use. Findly, exhibited by he
examples of kernds we provide, mos affect behaviors important to changeagents.
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In addition, & noted dove, even if empirically suppotted programs were widdy
disseminaed, the vast mgjority of behavior-influence interactionsin sodety would fall outside
the scopeof existing piograms. For example, programs may teach soda compeendes to avoid
aggressive behavior (Taylor et d., 1999)but cooperative games (e.g., Murphy & d., 1983)can
structure sudent interactionsin ways that minimize prompts to engagein aggression. If kernds
were widdy disseminated to béhavior-influence agents (e.g., eaches, therapists, youth leaders,
human service workers, and paents), it could result in efective behavior suppott practices bang
much more widdy used than if we waited for these agents to generalize good piactices from
programs in which they were trained to use in ecific Studaions

Glasgow et d. (1999 proposd the RE-AIM framework for thinking &out the long-term
public hedlth effects of interventions They point outtha the ben€fit of practicesis afunadion of
thar Reach times Efficacy of the practices. However, even an intervention with the potential to
reach many and bequite efficaciouswill have limited impact ove time, unless it is Adopied,
Implemented, and Maintained. We bdieve kernels provide important supplements to
disseminaion drategies because their readily observed benefits (efficacy) make them likely for
adopion and meintenance and because they will subdantially increase thereach of beneficia
behavior influence practices because so many kernds are appropriate to 0 many stuaions

Comparison of behavioral paenting Kills training programs with astrategy of
disseminaing béhavior influence kills to paents may hdp to illudrate this point. Behavioral
paenting Kills programs are largdy composed of kernds, for example, timeout, praise, and
specia play. Parents who go hrough sich programs learn anunber of important behavior
influence strategies. However, thereach of these programs is quite limited, because of their cos
to administer and the cos in time and noney to paticipants. The media version of Triple-P
(Sandeas et d., 2000 reflects therecognition that a popubtion-based impact may be greater if
large nunbers of parents can bereached with gecific kernds of effective parenting piactice.

In sum, in addition © empirically suppoted programs coming into wider use, we foresee
the spread of kernels into the repertoires of many changeagents in dtuaionsfor which no
programs have been designed.

Redudng the Cog of Beneficially Influencing Behavior

Evidence-based programs tend © becodly. TheNationd Registry of Effective Programs
and Rractices (http://model programs.samhsa. govtemplate.cfm?page=nrepbutton) provides cos
information. Typical direct cogs for program developes indudematerial produdion, raining,
licenang, ontinuing mnaultation to adoptrs, monitoring of results, and program improvement.
Then, there are hidden costsOsuch @ venues, saff time for training, emporary staff
replacement to cover duties, and administrative costs. For example, amodd universal program
tha reduced obsrved aggression on he playground by dout 10%(Grossman & d., 1997)
requires 17.5 hous of direct ingruction pe pupl, plusindirect cogs for material and training of
teachers. Thus aschoolwith 25 eachers may have to spend $12,000d $15,000 ér materials,
staff training, gaff timing, and (possibly) subgitute teachers. A cos of $500 pe teacher per
universal program is unexceptiond. Therapeutic modd programs (e.g., Ogden & Halliday-
Boykins 2004 Szapoxznik & Williams, 2000 can cogt between $80,000and $200,000
depending on he nature of licendang requirements, training, meterials, upavision, nonitoring,
and gaffing. If multiple evidence-based programs are required, cods pe problem (e.g., bbacco,
alcohol, violence, bullying, ormental illness) can bring thetotal to hundeds of thousndsof
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dollarsin direct and indirect cods pe setting. These fundsare nottypically available to schools,
human service agencies, groupsand oher's charged with prevention and reatment. Thereis no
reason o expect that there will beasurgein such fundsat alocal, qate, or federa level anytime
soon. Qearly, if program adopion is the only avenueto large popukbtion dfects, progress will be
slow and codly.

Kernds provide alow cost dternaive to the program dissemindion drategy. Because
mog kernds are ample, written descriptionsor videos can readily aid thar disseminaion.
Because dl are in the public domain, they are available withoutcharge, in mass media or viathe
worldwide web. Indeed, as described above we have beguna webste that describes kernds and
invites others to register kernds.

Thefact that kernds are in the public domain discourages certain types of profit-
motivated disseminaion. For example, despite strong evidence of its efficacy for diverse
problems, aphamaceutical company would have little incentive to market Omega 3 (fish oil) for
the treatment of bipolar disorder, pos-patum deoression, deression, developmental disabilities,
or aggression.

There are, however, viable busness modds tha would motivate dissemination of kernds.
It is possible to make access to information éboutkernds acommodity sold on he Internet at
low cog. Indeed, video® modding kends could be available through iTunes, amazon.com, or e-
bay. Alterndively, some kernds could beavailable a& drug gores, supermarkets, or other natural
venues or (placesOas the sodial marketing literature phrases access. Small busnesses and oher
employers, local govenments, and ohe potential beneficiaries of kernds might well become
bulk purchasers or distributors of kernds tha have an impact on helth, sfety, competitiveness,
bottom-ling, and oher important outcomes. Kernels gppear to favor a potential mass rather than
limited @outiqueOmarket for prevention and rreatment, which is arelatively new conaept for
behavioral scientists. A recent randomized comparison gudy of treatments for methampheamine
addiction, anotorioudy difficult problem plaguing many dates and localities during the last
decade, highlights this patential. The ssudy cmmpared treatment as usua, the MATRIX Modd
(an evidence-based program) and asmple contingency management kernel that involved
rewards for @leanOurine samples (Rawson € d., 2006) The study siowed that the evidence-
based kernel, which is quite low cog in terms of saffing, raining, and funds had bdter or equd
results to the evidence-based program developed by the same scientists and collaborators (Obert
et d., 2000)

Improving the Effectiveness of Prevention and Teatment Practice and Theory

Our andysis of kernds points to anumber of ways that research and practice of
prevention and treatment could gan grength. Frst, we hopeto facilitate the andysis of existing
empirically suppoted programs. We can examine programs to identify components tha are
kernds and then pont to ways in which adding ke'nds could drengthen existing piograms.

Second, heandysis makes it possible to condruct new interventionsby puting togdaher
a set of kernds that dl gppear relevant and ugful for the behavior influence studion that the
changeagent is deling with. OF course, researchers who would submit such programs to
evauation viarandomzed trials could do tis, butpractitionas could dso do it. The practitionas
may not have thewherewithd to evaluae thoroughly a program they create. However, snce the
kernds have dready undergoneevauaion, the practitionas could have greater confidence in the
efficacy of the program.
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Third, ourtheoretical andysis of kernds dso may hdp to develop nav kernels. In
essence, the framework suggests tha, in any ingance requiring dtered behavior, it will pay to
examine systematically if it is posible to dter consequences or antecedents for the behavior, if it
is possible to influence relationd responding in ways tha changethe value of relevant behaviors,
and findly, whether physological interventionscould dter the probability of behavior. A
thorough undestanding of existing kends would contribute to the success of this effort.

Fourth, prevention and treatment scientists could do agreat service by mapping kends
onto risk and piotective factors. There is alarge amountof literature on the relationships beween
risk and piotective factors and problematic outcomes. For indance, much research pontsto early
antisodal behavior, school bondng, and inadequae parental monitoring & predictors of various
adverse outcomes (Arthur et d., 2002;Dekovic, 1999; Duncan et d., 2000) A problem is that
many of these risk factors are not actionable in dear ways. For example, dthough herisk and
protective literature suggest tha Gchool bondngQend peceived oppotunities for prosodal
involvement are important targets, this evidence, by itself, does not point to goecific strategies
for dtering ather congruct. At the same time, there are kernels from the scientific literature that
do sem to dfect these condructs. Examples indudethe pecentage of sudents with meaningful
rolesin aday, the square footage of sudent work displayed on hewalls, the nunber of peer-to-
peer postive written notks, the caughtyou-being good nads, or postive notes home (Embry,
1997;Embry et d., 1996;Lewis et d., 1998;Mayer et d., 1983;Rutter, 198]). Articulating the
kernds relevant to each risk or protective factor would provide practitionas with more precise
guidance as to which kernds are mog useful for adtering key risk and piotective factors. It could
suppot efforts to influence behavior such as the health benavior goals specified by Healthy
People 2010 ttp://www.healthypeople.gov)).

Fifth, identifying kend-like practices may foder the diffuson of beneficial benavior
influence practices in dety. This has dready happened in some cases, such as with Omega 3.
Epidemiological studies show tha proxy measures of Omega 3 consumption predict many
important prevention and treatment outcomes such as redudionsin cardiovascular diseases,
depression, and homcide across or within ndions(Hibbdn, 2001, 2002Hibbdn & d., 2006;
McGrath-Hannaet d., 2003; Tankanen & a., 2001) At the same time, intervention dudies
show tha such changes in the consumption of Omega3 have clear benefit in redudng these
types of adverse conditions (Freeman € a., 2006;Gesch & d., 2003. We urge that
epidemiologists use existing evidence aboutkernds to examine whether kernds are occurring
naturaly in odal systems and ae benefiting the popukbtions. Such research would grengthen
thelink beween epidemiology and intervention research and piactice, at the same time that it
strengthened empiricaly based theory abouthuman development.

A Database Repogtory of Kernels

In theinterest of fogering the dissemination and further development of kernds, we have
initiated adatabase repostory of kernds (http://www.earlyadolescence.org). It containsthe
kernds listed in Table 1 and enables people to describe additiond kernds and the empirical
evidence regarding ther effects. The daabase allows the user to search for specific kernds or to
identify abehavior and search for kernds tha are relevant to influencing the behavior. We are
hopédul tha this repostory will provide degailed information abouthow kernds influence
behavior, the circumstances in which they work or do notwork, iatrogenic effects, poential
combindions vaiationsof kernds related to aultures or other establishing conditions and
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proximal and dsstal behavioral effects. In ime, the database will have hyperlinksto dtationsin
Psychinfo orPubMed. We expect that this repogtory of kernels will hdp to reduce the cos of
bendicialy influencing behavior as well as in improving the efficacy of prevention and
treatment practice and theory.

Summary

Kernds are fundamental units of behavior-influence technology. They provide awealth
of resources for those who ae trying o influence human benavior in beneficial ways. Thefour
primary mechanisms of kernds are providing cmnsequences for behavior, establishing antecedent
stimuli for behavior, dtering peple@ relationd framing aouttargeted behaviors, and dtering
physology that affects behavior. Undastanding the rangeand dfectiveness of kernds could
contribute to the publc hedlth gods of decreasing the prevalence of problems and increasing
wellbeng. It could provide behavior influence agents with awider array of effective practices. It
could darify the active components of existing piograms. It could lead to the development of
new programs tha are composed entirely of effective kernds. Findly, it could contribute to the
development of an empirically based theory of behavior influence that is congstent with current
knowledgeof risk and piotective factors and darifies the mechanisms through which béhavior
influence occurs.
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