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Data on acculturation and ethnic-minority health indicate that accultura-
tion has opposite effects on the same health behavior among different ethnic
groups; opposite effects on different health behaviors within an ethnic group;
opposite effects on the same health behavior for the women vs. the men of
most ethnic groups; and no effect whatsoever on some health behaviors for
some ethnic groups. This evidence is so incoherent that it is unintelligible,
and hence it continues to be largely useless to health psychology and behav-
ioral medicine. This paper presents a new theory of acculturation that renders
these confusing data coherent by predicting such changes in minority health
behavior a priori. By so doing, the operant model of acculturation has the
potential to improve health promotion and disease prevention and thereby
reduce ethnic health disparities.
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Culture-change refers to leaving one’s indigenous cultural context to
spend increasing time in an alternative (e.g., Anglo) one; acculturation refers
to the extent to which those who do so (i.e., ethnic minorities) retain their
indigenous culture vs. adopt the alternative host (Anglo) culture as a result
(Abe-Kim et al., 2001; Kim and Abreu, 2001; Landrine and Klonoff, 1996;
Ryder et al., 2000). The prevailing theory of acculturation, the bidimensional
model, argues that acculturation entails two orthogonal behavioral changes
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Fig. 1. Bidimensional Model of Acculturation.

for minorities, namely: (1) losing behaviors, beliefs, practices, and values spe-
cific to their minority culture, and simultaneously (2) gaining behaviors, be-
liefs, practices, and values of the Anglo host culture, thereby resulting in the
four possible outcomes shown in Fig. 1 (Berry, 1980, 1989, 1997; Berry et al.,
1992; Birman, 1994; Chun et al., 2003). As shown, ethnic minorities can re-
main immersed in their indigenous culture (Separated, Traditional), can fully
adopt Anglo culture (Acculturated, Assimilated), can be immersed equally in
both cultures (Bicultural), or in neither culture (Marginalized). The bidimen-
sional model locates individuals along both the minority and the Anglo cul-
tural dimensions simultaneously to categorize them into one of the four ac-
culturation outcomes (Chun et al., 2003; LaFramboise et al., 1993). Significant
changes in morbidity and in health behavior are associated with accultura-
tion for all ethnic minority groups in Anglo-majority host cultures such as the
United States, Canada, Australia, New Zealand, and the United Kingdom
(Kandula et al., 2004; Landrine and Klonoff, 2001; Salant and Lauderdale,
2003; Singh and Miller, 2004; Singh and Siahpush, 2002). Consequently, ac-
culturation is an important variable in health psychology and behavioral
medicine.

For example, studies have found that acculturation affects weight and
diet (Davis and Katzman, 1999; Furukawa, 1994; Kaplan et al., 2002; Kim
and Chan, 2004; Satia-Abouta, et al., 2002; Schultz et al., 1994); smoking
(Fu et al., 2003; Moeschberger et al., 1997; Myers et al., 1995; Shelley et al.,
2004; Yu et al., 2002); substance use (O’Hare and Van Tran, 1998); cancer
screening (Jenkins et al., 1990; Maxwell et al., 1998); hypertension (Kaplan
et al., 2002); and chronic disease morbidity among a variety of Asian minority
groups (Lee et al., 2000; Palinkas and Pickwell, 1995; Singh and Miller, 2004;
Singh and Siahpush, 2002). For Hispanic groups, acculturation plays a role
in hypertension (Espino, 1990); AIDS risk (Epstein et al., 1994; Pergallo,
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1996); cancer screening (Harmon et al., 1996); compliance with treatment
(Patcher et al., 1993); smoking among children, adolescents (Landrine et al.,
1994), and adults (Campbell and Kaplan, 1997; Coreil et al., 1991; Perez-
Stable et al., 2001); diet (Gardner et al., 1995; Neuhouser et al., 2004; Otero-
Sabogal et al., 1995); substance use (De La Rosa, 2002; Farabee et al., 1995;
Markides et al., 1990; Polednak, 1997; Ramirez et al., 2004); and chronic dis-
ease morbidity and mortality (Balcazar et al., 1995; Singh and Miller, 2004;
Singh and Siahpush, 2002). For African-Americans, acculturation plays a
role in hypertension (Landrine and Klonoff, 1996); smoking (Klonoff and
Landrine, 1996, 1999a); alcohol use (Caetano and Herd, 1984; Herd, 1985;
Herd and Grube, 1996; Klonoff and Landrine, 1999b, 2000); cancer screen-
ing (Hoffman-Goetz and Mills, 1997); AIDS beliefs (Klonoff and Landrine,
1999c); and morbidity (Singh and Miller, 2004; Singh and Siahpush, 2002).
Likewise, acculturation contributes to a variety of health behaviors and
outcomes among American-Indians, including smoking (Hodge et al., 1996;
Spangler et al., 1997, 1998), alcohol use, diabetes, and hypertension (Dressler
et al., 1996; Haller and Aitken, 1992; Manson, 1982; Manson and Dinges,
1988).

On the whole, the aforementioned studies reveal that the significant
differences in health behavior and morbidity typically are between the Tra-
ditional and their Acculturated cohorts (i.e., the extreme cultural groups).
Consequently, although there are numerous scales for measuring accultura-
tion among a diversity of ethnic minority groups (see Kim and Abreu, 2001;
Dana, 1993, 2000), health researchers tend to use simple, proxy measures
that merely differentiate the traditional from their more acculturated coun-
terparts. Foremost among such measures are speaking English vs. another
language at home; completing a health survey in English vs. another lan-
guage; being born in vs. an immigrant to the Anglo host country; number of
years of residence in said country; receiving health care from biomedical vs.
indigenous-folk healers; living in a city vs. on an Indian reservation; or living
in an integrated vs. segregated-minority neighborhood, with the former cat-
egorized as acculturated and the latter as culturally-traditional in each case
(e.g., Perez-Stable et al., 2001; Yu et al., 2002).

LIMITATIONS OF THE BIDIMENSIONAL MODEL

Irrespective of how acculturation is measured, it is clear that the bidi-
mensional theory cannot explain the changes in minority health behavior
that are associated with acculturation. This is because the bidimensional
model is more descriptive than explanatory and predictive (Arcia, et al.,
2001; Hermans and Kempem, 1998; Hunt et al., 2004; Salant and Lauderdale,
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2003; Sue, 1999; Tweed et al., 1999): The model describes the four cultural-
orientation categories into which minorities can be placed, but does not
offer a priori predictions about the health behaviors that will be associ-
ated with that category membership. Hence, the model can neither predict
nor explain why some health behaviors increase whereas others decrease in
prevalence for different minority groups as acculturation increases from low
(traditional) to high (acculturated). Three examples may clarify this point.

Studies indicate that increasing acculturation is associated with the de-
creased consumption of high-fat and fried foods among African-Americans
but with increased consumption of those foods among Latino- and Asian-
Americans (Kim and Chan, 2004; Landrine and Klonoff, 1996; Lee and
Huang, 2001; Neuhouser et al., 2004; Otero-Sabogal et al., 1995; Rogers,
1991; Satia-Abouta et al., 2002; Schultz et al., 1994). The bidimensional the-
ory cannot explain why increasing acculturation has opposite effects on the
same health behavior among different minority groups. Likewise, data in-
dicate that increasing acculturation has opposite effects on different health
behaviors within a minority group: Increasing acculturation is associated
with decreases in smoking but with increases in alcohol use among African-
Americans (Herd and Grube, 1996; Klonoff and Landrine, 1996, 1999b), and
with decreased consumption of fruit and beans but with increases in leisure-
time physical activity among Latinos (Crespo et al., 2001; Otero-Sabogal
et al., 1995). The bidimensional theory cannot explain why increasing accul-
turation increases the prevalence of some yet decreases the prevalence of
other health behaviors within an ethnic-minority group. Moreover, numer-
ous studies reveal that increasing acculturation has the opposite effects on
the same health behavior among the women vs. the men of the same ethnic
group. For example, increasing acculturation predicts increased prevalence
of smoking among Latino women but decreased prevalence of smoking
among Latino men (Marks et al., 1990; Otero-Sabogal et al., 1995; Perez-
Stable et al., 2001). The bidimensional theory cannot explain this well-known,
gendered outcome.

These three examples highlight that the bidimensional theory of ac-
culturation lacks predictive and explanatory power where minority health
behavior is concerned. Given that acculturation continues to account for a
large percentage of the variance in minority health behavior, a new theory of
acculturation is needed in general, and in behavioral medicine in particular.
In this paper we present such a theory, a new approach that is consistent
with the bidimensional model yet can explain the aforementioned incon-
sistent data because it is rooted in behaviorism. Behaviorism (i.e., learning
theory) is the most empirically validated and influential theory of behav-
ior change (DeGrandpre, 2000; Glenn et al., 1992). Hence, behaviorism
has been used in disciplines ranging from education to psychotherapy to
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medicine (Glenn et al., 1992), with “behavioral medicine” in part defined as
the application of behaviorism to medicine (Gentry and Miller, 1985, p. 83).
Oddly however, this best-theory of behavior change never has been applied
to acculturation—i.e., never has been used to explain the dramatic changes
in minority behavior (health behavior in particular) that accompany culture
change. To apply behaviorism to acculturation for the first time, we begin
with a brief summary of learning theory. This is followed by a description of
recent applications of behaviorism to cultures and populations, and then by
our operant theory of acculturation and a demonstration of its potential to
predict and explain changes in minority health behavior.

LEARNING/BEHAVIOR THEORY

Learning refers to a change in behavior as a result of experience, where
“behavior” refers to anything that a person does—actions, cognitions, emo-
tions, etc. (Chance, 1999; O’Donohue, 1998; Skinner, 1953). The type of
learning relevant to this paper is operant learning, where the term “operant”
refers to all voluntary behavior (i.e., excludes reflexes, see Glenn et al., 1992).

Contingency-Governed Learning

Learning theory asserts that individual behavior is a function of its con-
sequences (Glenn et al., 1992; Skinner, 1969, 1983). Consequences that in-
crease or decrease the probability of a behavior are called reinforcers and
punishers, respectively, with both simply referred to as contingencies (Glenn,
1988, 1989, 1991). Positive reinforcers are consequences whose delivery or
presence increases the probability of the behavior that they follow: Money,
affection, approval, and attention are common positive reinforcers that in-
crease the probability of engaging in the behaviors that acquire these posi-
tive consequences. Negative reinforcers are consequences whose removal or
absence increases the probability of the behavior that they follow: Yelling,
disapproval, ostracism, and abandonment are common negative reinforcers
that increase the probability of engaging in the behaviors that inhibit, stop, or
avoid these negative outcomes. Punishers are consequences whose delivery
or presence decreases the probability of the behavior that they follow: Pain,
monetary fines, and incarceration are common punishers that decrease the
probability of and inhibit a variety of behaviors (Skinner, 1953, 1969, 1983).

Behaviors that are acquired (gained, learned) are those that are rein-
forced, and behaviors that are maintained (currently exhibited by individu-
als) are those that are currently being reinforced (Chance, 1999; O’Donohue,
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1998). Likewise, behaviors that are lost (unlearned, extinguished) are those
that are no longer being reinforced (their reinforcers have been removed).
Punishment also can result in the unlearning (extinction) of a behavior but
in general is less effective than removing the reinforcers that maintain the
behavior. This is because, to be effective, punishers must be delivered imme-
diately after every occurrence of the behavior (which is rarely the case), and
because punishment leads to a variety of other behaviors on the part of the
punished including counter-attack, apathy, escape, withdrawal, and imitation
of the punisher’s behavior (Chance, 1999; Iverseen and Lattal, 1991). Hence,
the majority of behaviors that are extinguished are those whose reinforcers
have been removed. Thus, individuals gain and maintain behaviors that are
reinforced, and lose behaviors when the reinforcers for those behaviors are
removed.

The precise manner in which reinforcers are delivered determines the
extent to which a behavior is resistant to extinction, i.e., persists and is dif-
ficult to lose or unlearn. In general, behaviors acquired and maintained
by continuous or fixed schedules of reinforcement—in which reinforcers
appear consistently—are readily extinguished (Chance, 1999; Iversen and
Lattal, 1991). For example, using one’s key to open a door (behavior) and
having the door always open (reinforcer) is a continuous schedule of re-
inforcement. If the key stopped opening the door, using it would quickly
extinguish. Alternatively, behaviors that are acquired and maintained by
variable or intermittent schedules of reinforcement—in which reinforcers
appear inconsistently—tend to be resistant to extinction (Nevin, 1988). Sales
work (where customers only intermittently buy something and thereby re-
inforce selling behavior) is maintained by such a schedule. Likewise, the
indigenous health beliefs and associated folk-medical practices of ethnic-
minority cultures probably are maintained by such schedules insofar as they
are occasionally reinforced by the ill person’s random return to health. Con-
sequently, folk-medical beliefs and practices are often resistant to extinction
and may persist despite high levels of acculturation (Klonoff and Landrine,
1994; Landrine and Klonoff, 1992, 1994, 2001).

Observational and Rule-Governed Learning

In addition to contingency-governed learning, two other types of learn-
ing are relevant here: observational learning (or modeling), and rule-
governed learning. In observational learning, an individual acquires or
inhibits a behavior (not because s/he engaged in it and experienced its con-
tingencies, but) because s/he observed another engage in that behavior and
be reinforced or punished (Iversen and Lattal, 1991). Much learning occurs
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vicariously through observation and modeling of others’ behaviors (Iversen
and Lattal, 1991). Likewise, much learning is rule-governed learning in which
individuals acquire or inhibit behaviors (not because they engaged in them
and experienced their contingencies, but) because they have information
about those contingencies—i.e., knowledge of rules and of the consequences
of conforming to vs. violating them (Guerin, 1992; Hayes, 1989). In all three
types of learning however, behaviors are acquired and maintained by their
consequences and extinguish when those consequences are removed irre-
spective of whether the consequences in question were experienced directly
or vicariously. Hence, the relationship between a behavior and the conse-
quences that maintain it in all three types of learning is called the 2-term
contingency because there are two components entailed: the behavior and
its contingencies (DeGrandpre, 2000).

Learning in Context and Meaning-Making

The above description of learning theory is merely a summary meant
to highlight basic principles and so omits exceptions (e.g., regarding resis-
tance to extinction) and nuances (e.g., spontaneous recovery). Two relevant
nuances are the discriminative stimulus and the 3-term contingency.

A discriminative stimulus is any feature of the context in whose pres-
ence a behavior is more likely (SD) to occur (e.g., stepping on the car brake
when a traffic light turns red), or less likely (S�) to occur (e.g., not smoking
in the presence of a no-smoking sign). Discriminative stimuli are signals that
a behavior can/should be exhibited because it will be reinforced (SD), or
can/should be inhibited because it will not be reinforced and might be pun-
ished (S�). When a behavior and its consequences occur only in the presence
of discriminative stimuli, the term 3-term contingency is used because there
are three components entailed in the learning: the discriminative stimuli, the
behavior, and the contingencies. Because human behavior always occurs in a
context (i.e., in the presence of discriminative stimuli), human learning does
not entail a 2-term contingency as commonly believed, but rather, necessar-
ily entails a 3-term contingency (DeGrandpre, 2000). This is to say that “the
immediate consequences of our thoughts and actions can in no way explain
them; any account that claims that they can is both teleological and, in the
basic sense of the word, supernatural” (DeGrandpre, 2000, p. 7). Instead, the
consequences of our behaviors (contingencies) alter the probability of those
behaviors by altering the meaning of the context (of discriminative stim-
uli) in which they occur: Reinforcement and punishment in the presence
of specific objects, people, and places gives psychological meaning to those
objects, people, and places; it is these omnipresent meanings—rather than
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the consequences of behavior per se—that explain behavior (DeGrandpre,
2000). For example, learning to behave properly in the presence of one’s par-
ents but not so properly in the presence of one’s friends is not the learning
of a link between behavior and its punishing vs. reinforcing consequences,
respectively. Rather, it is the learning of the psychological meaning of “par-
ents” and of “friends,” such that behavior in the presence of both is motivated
and explained by those meanings.

Hence, learning is not the creation of a new link between behavior and
its consequences (2-term contingency). Instead, learning is the creation of a
new link between behavior and its context that infuses said context with new
meanings. Likewise, extinction is not simply the loss of behaviors because
of the loss of the contingencies that had maintained them. Instead, extinc-
tion is the loss of the link between behavior and its context that drains said
context of its prior meanings: When reinforcement or punishment ceases to
be experienced in the presence of specific people, places, and objects, those
people, places, and objects cease to mean what they once meant to us and
so the behavior previously guided by those meanings disappears.

APPLYING BEHAVIORISM TO CULTURES AND POPULATIONS

The focus of learning theory traditionally has been behavior at the
individual-level. In recent years however, the theory has been used at the
population-level to explain the similarity of the behavior of members of a
population, as well as to explain population differences in behavior. Gener-
alizing the theory entails focusing on the prevalence of behaviors in a popula-
tion rather than on the strength of behaviors in an individual. Likewise, gen-
eralizing the theory entails focusing on (not individual-level contingencies
but) metacontingencies or cultural contingencies (Glenn, 1988, 1989, 1991;
Glenn and Malagodi, 1991; Lamal, 1991, 1997; Malagodi, 1986; Malagodi
and Jackson, 1989).

Metacontingencies

The term metacontingency was coined by B. F. Skinner 35 years ago
when he suggested applying operant principles to population-level behav-
ior, and noted that (whatever else a culture is), “a culture also is the con-
tingencies of social reinforcement which generate and maintain its mem-
bers’ behaviors” (Skinner, 1969, p. 13). Metacontingencies are positive and
negative reinforcers, punishers, and discriminative stimuli (SD, S�) that are
delivered to and experienced by an entire population. Examples include
laws, religions, myths, symbols, icons, social norms, rituals, arts (e.g., movies,
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television, music), prices, objects (e.g., parks, sidewalks, alcohol and tobacco
outlets, vending machines), and advertising (Biglan, 1995; Biglan et al., 1990;
Biglan and Glasgow, 1991; Glenn, 1988, 1991; Lamal, 1991, 1997).

Metacontingencies and Population Health Behavior

Metacontingencies play a significant role in the population-level preva-
lence of a variety of health behaviors including smoking, alcohol use, risky
sexual behavior, poor diet, and failure to exercise (Cohen et al., 2000; Hovell
et al., 1986, 1991, 1994,1997; Lamal, 1991, 1997; Sallis et al., 1990, 1998). In-
deed, metacontingencies typically exert greater control over behavior than
do individual-level contingencies (Glenn, 1991). For example, individual-
level efforts to curtail smoking can fail because powerful cigarette advertis-
ing campaigns and promotions (metacontingencies) continue to encourage
smoking (Pierce et al., 1991, 1999; Pierce and Gilpin, 1994; U.S. Department
of Health and Human Services, 1998, 2001). Consequently, recent efforts to
decrease smoking prevalence entail not only individual-level interventions
but also population-level interventions in which the metacontingencies that
control smoking at the population level are changed. This includes curtailing
the tobacco advertising that encourages smoking (SD), prohibiting smok-
ing in an expanded array of contexts (S�), and significantly increasing the
price of tobacco (contingency), thereby changing the larger social meaning
of smoking from glamorous to taboo and expensive (Biglan, 1995; Lamal,
1991, 1997).

The differential distribution of such metacontingencies across popula-
tions explains population differences in the prevalence of the health behav-
iors that the metacontingencies control (Biglan, 1995; Biglan et al., 1990;
Hovell et al., 1994; Lamal, 1991, 1997; Sallis et al., 1990, 1998; Sallis and
Owen, 1996). For example, the lower class has a higher prevalence of alco-
hol use/abuse than their middle-class cohorts (National Center for Health
Statistics [NCHS], 1998), and a higher prevalence of the car accidents, vio-
lent interactions, and risky sexual behaviors that are predicted by drunken-
ness (NCHS, 1998). These population differences are largely a function of
the significantly higher number and density of bars, liquor stores, and alco-
hol billboards (SD) in lower-class compared to middle-class neighborhoods
(e.g., Cohen et al., 2000; Lipton and Gruenewald, 2002; Scribner et al., 1998,
2000; Tatlow et al., 2000). Similarly, minorities and the poor tend to be less
physically active than their Anglo and middle-class cohorts (Morbidity and
Mortality Reports [MMWR], 1999). These population differences are pre-
dicted by differences in their neighborhoods: People who reside in dangerous
neighborhoods, or in neighborhoods with poor lighting, few sidewalks, high
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traffic, few play areas, and an absence of hills, are significantly less likely
to engage in physical activity and play outdoors than those who reside in
safer, exercise-supportive (i.e., Anglo, middle-class) areas (e.g., Brownson
et al., 2001; Lee and Cubbin, 2002; Wilcox et al., 2000). Population differ-
ences in physical activity are best predicted by and understood in terms of
differences in exercise-supportive vs. prohibitive neighborhoods (i.e., meta-
contingencies, see MMWR, 1999).

Metacontingencies and the Acquisition of Culture

The term culture refers to self-construals (Markus et al., 1997; Markus
and Kitayama, 1991), cognition (Choi et al., 1997, 1999; Hong et al., 2000;
Nisbett et al., 2001), emotion (Markus and Kitayama, 1994; Mesquita, 2001;
Wierzbicka, 1994), beliefs (Landrine and Klonoff, 1992, 1994, 2001), and
behaviors (Fiske et al., 1998; Iyengar and Lepper, 1999; Kim and Markus,
1999; Markus and Lin, 1999; Oettingen, 1995; Rothbaum et al., 2000) that
are shared by the members of an ethnic group, but are not necessarily stable
over time because cultures are adaptations to local environmental niches
and hence evolve much as species do (Cohen, 2001; Henrich and Boyd,
1998; Rozin, 1998). The (more or less) ethnically-specific ways of thinking,
feeling, and behaving that constitute a culture are socially transmitted from
one generation to the next via (all three types of) learning, and are reinforced
and maintained by cultural metacontingencies (Glenn, 1991; Lamal, 1991,
1997).

Behaviors that are normative and prevalent among the members of a
culture are those that are being elicited by the cultural discriminative stimuli
(SD) and maintained by the cultural metacontingencies of the indigenous
cultural context. Likewise, behaviors that are unacceptable and infrequent
among the members of an ethnic group are those that are being inhibited
by the cultural discriminative stimuli (S�) and maintained by the cultural
metacontingencies of the native cultural context. This is simply to say that
learning at the ethnic group level is similar to learning at the individual level
insofar as behaviors that are currently exhibited (prevalent), as well as those
that are inhibited (infrequent), are being maintained by their context-specific
contingencies (Glenn, 1991; Lamal, 1991, 1997).

Similarly, learning at the ethnic group level entails a 3-term contingency
in which cultural discriminative stimuli (e.g., members of one’s ethnic group,
and the icons, objects, foods, music, and places that constitute the native cul-
tural context) are infused with meanings that guide the behaviors that occur
in their presence. Hence, indigenous cultural discriminative stimuli elicit
(i.e., prime) culturally-specific behaviors that disappear in the presence of
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Anglo-cultural discriminative stimuli (Anglo contexts, icons, and people):
Ethnic minorities often change the way they speak, the way they behave,
the way they feel about themselves and others, and even the way they think
(process and remember information) in the presence of indigenous vs. Anglo
cultural discriminative stimuli. This dramatic change in behavior with even a
brief (e.g., within a lab experiment) move from one cultural context (indige-
nous) to another (Anglo) has been well-documented and is known as frame-
switching or cultural-alternation (e.g., Benet-Martinez et al., 2002; Gardner
et al., 1999; Hong et al., 2000; LaFrombiose et al., 1993; Phinney and Devich-
Navarro, 1997; Ross et al., 2002; Verkuyten and Pouliasi, 2002). Hence, to
learn culture is to acquire links between patterns of culturally-specific behav-
iors and their cultural context; to change cultural contexts is to lose those
links. In summary, the principles of learning have been used at the popula-
tion level to explain cultural differences in behavior, and to predict, explain,
and change health behavior (Glenn, 1991; Lamal, 1991, 1997). Doing so en-
tails understanding the prevalence of behaviors in a group (rather than the
probability of behaviors in an individual) as a function of metacontingencies
(rather than of individual-level ones).

AN OPERANT MODEL OF ACCULTURATION

As noted earlier, culture change here refers to minority groups leav-
ing their ethnic enclaves and to immigrants leaving their native countries
to spend increasing time in a predominately Anglo cultural context. The
bidimensional model argues that the outcome of this change in cultural con-
text is that minorities lose behaviors that are specific to their indigenous
culture and simultaneously gain new behaviors specific to Anglo culture,
with these two changes independent and orthogonal (but both referred to as
“acculturation” nonetheless). A wealth of empirical evidence supports this
two-process formulation (e.g., Abe-Kim et al., 2001; Berry, 1980, 1989, 1997;
Berry et al., 1992; Birman, 1994; Chun et al., 2003; Kim and Abreu, 2001;
Ryder et al., 2000; Sanchez and Fernandez, 1993) and hence the bidimen-
sional model is assumed here. Given this, acculturation can now be recast in
operant language.

Hypothesis 1

To lose established behaviors constitutes extinction, and to gain new
behaviors constitutes acquisition. Rephrased in behavioral language then,
the bidimensional model argues (and has demonstrated) that the outcome
of changing cultural contexts is the extinction of prior, culturally-normative
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behaviors specific to the minority culture and the acquisition of new behav-
iors that are specific to the (host) Anglo culture.

Hypothesis 2

Extinction and acquisition are independent learning processes that pro-
ceed at different rates (with the former more rapid than the latter), and hence
warrant separate names where culturally-patterned behavior is concerned.
Consequently, here the term acculturation is used to refer to the extinction
(loss) of prior, culturally-normative behaviors specific to the minority cul-
ture, and the term adaptation is used to refer to the acquisition (gaining) of
new behaviors specific to the Anglo host culture.

Many studies have focused on adaptation, i.e., on the conditions under
which ethnic minorities acquire the behaviors, beliefs, and (in particular) the
language of the Anglo host culture. Such studies reveal that adaptation is
predicted by a variety of variables (e.g., see Florack et al., 2003; Kosic, 2002;
Kosic et al., 2004). Foremost among these are the degree of similarity between
the minority and the host cultures (the more similar, the faster minority
acquisition of the latter); the hostility of majority group members toward the
minority group (the greater the hostility toward and segregation of minorities
the slower their acquisition of the host culture); and the strength of intra-
vs. interethnic relationships (close relationships within the minority group
decrease acquisition of the host culture whereas weak relationships within
the minority group and strong relationships with majority group members
increase acquisition of the majority-host culture). Our focus is acculturation
(not adaptation) as defined here; our focus is solely the extinction (loss) of
behavioral patterns specific to the minority culture.

Hypothesis 3

Acculturation (extinction) occurs because moving from one cultural
context to another entails losing the cultural metacontingencies that had
maintained prior culturally-normative behaviors, and losing the cultural dis-
criminative stimuli that had elicited (SD) or inhibited (S�) them. Hence, ac-
culturation can be understood as the extinction of prior, culturally-normative
behaviors because of the loss of the indigenous cultural context that had
maintained them.

Hypothesis 4

The behavioral manifestation of acculturation (extinction) is contin-
gent upon and can be predicted a priori from the prevalence of the specific
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behavior in its indigenous cultural context (i.e., ethnic enclave, country of
origin, among the culturally-traditional): Prior high-prevalent behaviors de-
crease in prevalence with acculturation—with the loss of the cultural meta-
contingencies that had maintained them. Prior low-prevalence behaviors
increase in prevalence with acculturation—with the loss of the cultural meta-
contingencies that had inhibited them. Prior moderately prevalent behaviors
can increase or decrease with acculturation because they were maintained
by contradictory metacontingencies. Stated differently: Behaviors that have
a high prevalence among ( ≥45%) the culturally-traditional members of a
minority group will have a lower prevalence among their acculturated co-
horts; behaviors that have a low prevalence among (≤20%) the culturally-
traditional will have a higher prevalence among their acculturated cohorts;
and behaviors that are moderately prevalent among (21–44%) the culturally-
traditional will have no predictable prevalence among their acculturated
counterparts.

Hypothesis 5

The culturally-normative prevalence of some health behaviors in their
indigenous cultural context is equally high for women and men, and hence
acculturation is manifested as a decrease in the prevalence of those be-
haviors among both sexes. For example, eating culturally-traditional meals
containing an abundance of fruit and vegetables is prevalent in Latino and
Asian countries and is prevalent among the culturally-traditional, American
members of these groups. Hence, acculturation is manifested as a decrease
in fruit and vegetable consumption among Latino- and Asian-American
women and men alike (e.g., Kim and Chan, 2004; Otero-Sabogal et al., 1995;
Satia-Abouta et al., 2002; Schultz et al., 1994). However, for other health be-
haviors, the culturally-normative prevalence in the indigenous context dif-
fers significantly for women vs. men. For example, in many minority cultures,
smoking, alcohol use, and multiple sexual partners are deemed acceptable
for men but unacceptable for women, and hence have a high (as defined
here) prevalence among men but a low prevalence among women in the in-
digenous context (Franzini et al, 2001; Landrine, 1995; Rogers, 1991). When
this is the case, the behavioral manifestation of acculturation is the opposite
for the men vs. the women of the ethnic group: The behavior decreases in
prevalence among men while increasing in prevalence among women with
increasing acculturation. These ostensibly contradictory outcomes can be
predicted a priori from Hypothesis 4 provided that gender-differences in the
prevalence of behaviors in the indigenous context are taken into account,
such that high, moderate, and low prevalence refer to gender-specific rates
among the culturally-traditional.
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EXAMINING MODEL FIT

The operant model predicts that health behaviors that have a high preva-
lence among the traditional will decrease in prevalence, whereas, health be-
haviors that have a low prevalence among the traditional will increase in
prevalence with acculturation. Patterns of health behavior among the accul-
turated are predicted to represent a reversal of the patterns exhibited by their
culturally-traditional cohorts. Thus, the predictive and explanatory potential
of the model can be assessed by examining the extent to which it fits existing
data. Hence, data on three different health behaviors (smoking, diet, and
alcohol use) are summarized below; these data are limited however to the
specific ethnic groups for whom prevalence rates among the traditional and
among their acculturated cohorts are available.

Acculturation and Cigarette Smoking

As shown in Table I, in many Asian and Latin countries, cigarette
smoking has a high prevalence for men but a low prevalence for women
in their indigenous cultural contexts (Carrao et al., 2000; World Bank, 1999).
The operant model predicts that smoking should decrease in prevalence
among the men but increase in prevalence among the women of these ethnic
groups as a function of acculturation (loss of the metacontingencies that had
maintained these patterns). Current data support this gendered prediction:
Numerous studies of a variety of different Latino-American groups reveal
that smoking prevalence decreases among men but increases among women
as acculturation (i.e., English-language proficiency, years of U.S. residence,
U.S. v. foreign born) increases (Campbell and Kaplan, 1997; Coreil et al.,
1991; Landrine et al., 1994; Marin et al., 1989a,b; Otero-Sabogal et al., 1995;
Palinkas et al., 1993; Perez-Stable et al., 2001; Rogers, 1991). Consequently,
the highest smoking prevalence rates among Latino-American groups are
among low-acculturated (foreign-born or Spanish-speaking) men and highly
acculturated (U.S. born or English-speaking) women.

Thus, for example, a study of 8882 Latino-Americans from eight dif-
ferent Latino countries found that increased acculturation (e.g., English-
language proficiency) was associated with significantly decreased smoking
prevalence among men but with significantly increased smoking prevalence
among women (Perez-Stable et al., 2001). Likewise, the operant model is
supported by birth cohort analyses. For example, Escobedo and Remington
(1989) found that smoking prevalence rates decreased for successive, 10-
year cohorts of Latino men but increased among successive cohorts of Latino
women. Similar patterns have been found for Asian-American groups
among whom smoking prevalence decreases among men but increases
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Table I. Adult Smoking Prevalence Rates in Selected
Countriesa

Men Women

Asia
Japan (1998) 52.8% 13.4%
China (1984)b 61.0% 7.0%
Nepal (1995)b 69.0% 12.5%
Korea (1990) 68.2% 6.7%

Southeast Asia
Philippines (1999) 75.0% 18.0%
Vietnam (1995) 72.8% 4.3%
Cambodia (1995) b,∗ 70.0% 10.0%
Malaysia (1996) 49.2% 3.5%
Thailand (1995)b 49.0% 4.0%
India (1986) 45.0% 7.0%

Latin America
Mexico (1998) 51.2% 18.4%
Nicaragua (1988) 51.0% 16.0%
Cuba (1995) 48.0% 26.3%

aFrom Carrao et al. (2000) (American Cancer Society) unless
other citation indicated.

bFrom The World Bank (1999).
∗Rates are for urban men and women. Prevalence for rural
men was 86.3% in 1994; there were no data on rural women.

among women (although the rates for women remain low) as acculturation
increases (e.g., years of residence in the United States, English-language
proficiency). Hence U.S.-born Asian men from a diversity of Asian ethnic
groups have lower current smoking rates than their overseas and foreign-
born (new immigrant) cohorts, whereas U.S.-born Asian women have higher
smoking rates than their overseas and foreign-born cohorts (Chen, 1993; Fu
et al., 2003; Klatsky et al., 1996; Moeschberger et al., 1997; Myers et al., 1995;
Sasao, 1992; Wiecha, 1996; Zane et al., 1994).

Likewise, highly segregated Black communities (ethnic enclaves) can
be defined as the indigenous cultural context for African-Americans in-
sofar as these enclaves are replete with cultural traditions and the meta-
contingencies that maintain them (e.g., traditional churches, shops selling
cultural items, indigenous healers, hairdressers, community leaders, icons,
restaurants serving cultural foods, members of the ethnic group, Black busi-
nesses and educational institutions; see Landrine and Klonoff, 1996). Con-
sequently, African-Americans who reside in such ethnic enclaves are more
culturally-traditional (less acculturated) than those who do not (Landrine
and Klonoff, 1996)—a finding that holds for other ethnic-minority groups as
well (Buenker and Ratner, 1992). Studies reveal that smoking prevalence
rates are high (≥45) among African-American women and men alike (and
exceed rates for Anglos) only within this cultural context (Garfinkel, 1997;
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Hyman et al., 1996; Klonoff and Landrine, 1996; Landrine and Klonoff, 2000;
Siegel and Faigeles, 1996; U.S. Department of Health and Human Services
[DHHS], 1998). Because such high prevalence rates within this cultural con-
text tend to hold irrespective of income, they probably reflect two factors: (1)
the tobacco industry’s sponsorship of cultural events, Black educational in-
stitutions, Black elected officials, and Black community organizations in the
context (i.e., metacontingencies), and (2) the excessive advertising of tobacco
in Black publications such as Jet, Ebony, and Essence (i.e., discriminative
stimuli; see DHHS, 1998). Such publications are significantly more likely to
be read by the traditional residents of the context than by their highly accul-
turated cohorts who reside in integrated or Anglo neighborhoods (Klonoff
and Landrine, 2000; Landrine and Klonoff, 1996).

The operant model predicts that this high smoking prevalence rate
should decrease for both women and men as acculturation increases, and
existing data support that prediction: Studies consistently have found that
highly-acculturated African-Americans have significantly lower smoking
rates than their culturally-traditional counterparts, such that the majority
(70%) of African-American current smokers are culturally-traditional
(Klonoff and Landrine, 1996, 1999a; Landrine and Klonoff, 1996, 2000).
In these studies, acculturation was defined as (1) scores on our African-
American Acculturation Scale (assessing frequency of reading Black pub-
lications, church attendance, etc.; see Klonoff and Landrine, 2000); as (2)
growing-up in, attending elementary and high school in, and residing in a
segregated vs. integrated neighborhood (i.e., amount of exposure to African-
American vs. Anglo culture); or (3) as both, with education and income
controlled. The acculturation effect exceeded the effect for the latter so-
cioeconomic status variables.

Acculturation and Fruit/Vegetable Consumption

As noted earlier, numerous studies reveal that eating culturally-
traditional meals containing an abundance of fruit and vegetables is
widespread and prevalent (i.e., normative) in Latino and Asian countries
and among the culturally-traditional, American male and female members of
these minority groups (e.g., Kim and Chan, 2004; Otero-Sabogal et al., 1995;
Satia-Abouta et al., 2002; Schultz et al., 1994). The operant model predicts
that this high prevalence of fruit/vegetable consumption should decrease
among the women and the men of these groups as acculturation (e.g., years
of residence in an Anglo country) increases. A plethora of studies fully sup-
ports that prediction for male and female youth and adults alike (Davis and
Katzman, 1999; Furukawa, 1994; Gardner et al., 1995; Kaplan et al., 2002; Kim
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and Chan, 2004; Lee and Huang, 2001; Neuhouser et al., 2004; Otero-Sabogal
et al., 1995; Satia-Abouta et al., 2002; Schultz et al., 1994; Williams, 2002).

Acculturation and Alcohol Use

Studies indicate that alcohol use is prevalent and culturally-normative
in Japan: Many cultural rituals and ceremonies entail drinking alcohol; it is a
common cultural practice for the entire family to have a drink together in the
evening; and alcoholic beverages are sold in unmonitored vending machines
the way soda is sold in the United States and hence are readily available.
Alcohol consumption is prevalent and acceptable for adults and for youth as
well, with the latter having consumed numerous drinks before the age of 12
(Higuchi et al., 1994; Kitano et al., 1985, 1992; Parrish et al., 1992; Sue et al.,
1979; Wada et al., 1998). The operant model predicts that such prevalent al-
cohol use should decrease among women and men alike with acculturation
(a move to the United States, increasing years of U.S. residence) because of
the loss of the discriminative stimuli (e.g., vending machines) and metacon-
tingencies (e.g., cultural rituals) that maintained it. Current data support that
prediction for Japanese in California and Hawaii vs. in Japan (Higuchi et al.,
1994; Kitano et al., 1985, 1992; Parrish et al., 1992; Sue et al., 1979; Wada et al.,
1998). Alternatively, several studies reveal that alcohol consumption preva-
lence rates in Latino countries and U.S. Latino ethnic enclaves are moderate
for men, and are low for women (e.g., Caetano and Mora, 1988; Franzini et al.,
2001; Rogers, 1991). The operant model predicts that prevalence rates for
women will increase with increasing acculturation, whereas rates for men can
increase, decrease, or remain stable—and hence acculturation should play
no consistent role in alcohol use among men. Numerous, well-known studies
(in which acculturation was defined as years of U.S. residence, or speaking
English) fully support these gendered predictions for a diversity of different
Latino minority groups (e.g., Alaniz et al., 1999; Black and Markides, 1993;
Caetano and Clark, 1998; Marin and Posner, 1995; Markides et al., 1988,
1990; Otero-Sabogal et al., 1995; Polednak, 1997; Rogers, 1991).

Studies of acculturation and alcohol use among African-Americans, on
the other hand, indicate that prevalence rates are low among the culturally-
traditional African-American male and female adults who reside in Black
ethnic enclaves where abstention is intimately tied to ethnic and community
identity, and is a norm imposed and reinforced by traditional Black churches
(Herd, 1987, 1990, 1996, 1997; Landrine and Klonoff, 1996). The operant
model predicts that prevalence rates should increase among women and
men with increasing acculturation (e.g., a move away from a Black enclave,
a decrease in participation in traditional Black churches). Numerous studies
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fully support that prediction (e.g., Caetano and Herd, 1984; Herd, 1985, 1987,
1990, 1996, 1997; Herd and Grube, 1996; Klonoff and Landrine, 1999b).

Summary of Model Fit

The myriad studies and abundant data cited above are summarized in
Table II. The prevalence of each health behavior in the indigenous cultural
context is shown, along with the effect that increasing acculturation (e.g.,
immigration to the United States, years of residence in the United States,
increased exposure to Anglo culture and people) has on that behavior’s
prevalence. As shown and in a manner fully consistent with the operant
model, high-prevalence behaviors decrease in prevalence, low-prevalence
behaviors increase in prevalence, and moderately-prevalent behaviors re-
main the same with increasing acculturation.

DISCUSSION

The examples provided above indicate that the operant model fits ex-
isting data well insofar as it appears to predict and explain complex, osten-
sibly contradictory empirical evidence on acculturation and minority health
behavior. Hence, the model is worthy of empirical testing with a variety

Table II. Effect of Acculturation on Minority Health Behaviors

Ethnic Indigenous Acculturation
Health behavior group Gender prevalence rate∗ effect

Smoking Latinos Men High Decreases
Women Low Increases

Blacks Men High Decreases
Women High Decreases

Asians Men High Decreases
Women Low Increases

Fruit/veggie consumption Latinos Men High Decreases
Women High Decreases

Asians Men High Decreases
Women High Decreases

Alcohol use Latinos Men Moderate No change
Women Low Increases

Blacks Men Low Increases
Women Low Increases

Japanese Men High Decreases
Women High Decreases

∗Indigenous prevalence rate = prevalence rate in the country of origin, ethnic enclave, or among
the culturally-traditional, and High = ≥45%, Moderate = 21–44%, Low = ≤ 20%.
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of health (and perhaps other) behaviors among any of the diverse ethnic
minority groups in any of (what Gergen et al., 1996 call) the Big Five Anglo-
host cultures—the United States, Canada, Australia, New Zealand, and the
United Kingdom. The model has seven distinct strengths.

First, the operant model of acculturation is rooted in learning theory, the
best theory of behavior and behavior change. Research on acculturation and
minority health is largely atheoretical and hence may benefit from and ad-
vance as a result of such theoretical grounding. Secondly and consequently,
the operant model is parsimonious—it does not create any new constructs,
entities, processes, or stages. Instead, the model represents the simple gener-
alization of individual-level operant principles to population-level behavior
much like recent behavioral-ecological models that similarly do so (e.g., Hov-
ell et al., 1986, 1994, 1997; Sallis et al., 1990, 1998; Sallis and Owen, 1996).
Because the model is consistent with existing knowledge about behavior it
needs no new constructs: Behavioral scientists know that individual behav-
iors that are highly probable are maintained by their contingencies and so
decrease in probability when those contingencies are removed. The operant
model argues that (likewise) population-level behaviors that are prevalent
are maintained by their cultural metacontingencies and so decrease in preva-
lence when those are removed by changing cultures. Similarly, behavioral
scientists know that individual behaviors that have a low probability are
being inhibited by their consequences and so increase in probability when
those consequences are removed. The operant model argues that (so too)
population-level behaviors that have a low prevalence are being inhibited
by their culturally-specific consequences and so increase in prevalence when
those are removed by changing cultures. This parsimony and consistency with
existing theory and knowledge are two major strengths of the model.

Third, the operant model of acculturation is predictive rather than
merely descriptive, and hence is empirically testable. The model’s predic-
tions about the prevalence of health behaviors can be tested cross-sectionally
or longitudinally using any health behavior to assess the model’s adequacy.
Fourth, in addition to being predictive, the model is explanatory, and so has
the potential to make sense of data that remain inscrutable at best. For ex-
ample, studies indicate that increasing acculturation (years of residence in
the United States or Canada) results in a decrease in the (prior culturally-
prevalent) consumption of vegetables and a simultaneous increase in the
(prior culturally-uncommon) consumption of meat and of fast foods to such
an extent that some acculturated Asians and Latinos consume significantly
fewer vegetables and more high-fat and fast foods than do Anglos (Kim
and Chan, 2004; Lee and Huang, 2001; Satia-Abouta et al., 2002; Williams,
2002). This change from a diet that was healthier than that of Anglos to one
that is (not comparable to but rather) significantly less healthy than that of
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Anglos has been difficult to explain. Moreover, the latter diet contributes to
the increasing rates of obesity and obesity-related morbidity among Latino
women that far exceed those of Anglo women even when controlling for
income, and also contributes to the steadily increasing rates of heart disease
and colon cancer among Asian-Americans (Klatsky et al., 1996; Williams,
2002; Zane et al., 1994).

The operant model explains this drastic dietary change as a function
of changes in the cultural metacontingencies that had maintained eating
culturally-traditional foods and had inhibited eating fast food in the na-
tive countries. Foremost among such metacontingencies are prices: Meat
and fast food (from U.S.-chains) are significantly more expensive than fresh
fruit/vegetables in Latin and Asian countries, but in the United States, the
prices of all three are similar. Hence the consumption of meat and of fast
food quickly increases among Latino and Asian immigrants (Lee and Huang,
2001) and these once expensive but now inexpensive foods become desir-
able (perhaps more desirable than they are to Anglos). That food price is a
major metacontingency controlling food choice is clear in studies with Anglo
samples in which researchers reduced the price of healthy foods (e.g., fruit,
salads) and raised the price of high-fat ones (e.g., hamburgers, candy bars).
Purchases of healthy foods and snacks exceeded purchases of unhealthy ones
when the former cost less (French et al., 1997, 2001; Horgen and Brownell,
2002; Jeffery et al., 1994).

Fifth, many models of minority health behavior locate the burden of
disproportionate disease within the dispositions (e.g., the health knowledge,
literacy, beliefs, intentions) of minorities (Landrine and Klonoff, 2003). Do-
ing so not only blames the victim (Harrison, 1994) but also entails engaging
in the Fundamental Attribution Error—the tendency to mistakenly attribute
the cause of behavior to actors while ignoring their situations (Landrine and
Klonoff, 2003). The operant model does not attribute minority health be-
havior to minority traits, but instead, predicts and explains minority health
behaviors and changes in them as a function of their controlling, macro-level
contextual contingencies in a manner consistent with evidence indicating
that the latter are stronger predictors than the former (e.g., MMWR, 1999).

Moreover and importantly (sixth), the operant model is consistent with
the prevailing bidimensional theory of acculturation and the wealth of data
that support it. Hence, the operant model is consistent with data indicating
that losing behaviors specific to one’s minority culture (extinction, accultur-
ation) and gaining behaviors specific to the Anglo-host culture (acquisition,
adaptation) are fully independent learning process and therefore focuses
on only one of those processes. Progress in research on acculturation and
minority health inevitably may necessitate separate theories for the two in-
dependent learning processes entailed in culture change.
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Finally, the operant model entails radical implications for health promo-
tion and disease prevention among ethnic minorities. The model implies that
recent immigrants who have a high prevalence of healthy behaviors (e.g.,
healthy diet, breast feeding) are those who require interventions because
these behaviors will decrease (extinguish) rapidly in prevalence with years
of residence in the United States (acculturation). Similarly, immigrants who
have a low prevalence of health-damaging behaviors (e.g., low prevalence
of smoking, alcohol use, consumption of fast food) require intervention be-
cause these behaviors will quickly increase in prevalence with acculturation.
Hence, the model entails the counterintuitive implication that the recent-
immigrants (culturally-traditional minorities) who are at risk are not those
who exhibit health-damaging behaviors but rather, those who do not. The
model further implies that those most at risk are recent-immigrant women
insofar as they tend to exhibit a high prevalence of health-sustaining and
a low prevalence of health-damaging behaviors (Williams, 2002)—both of
which will reverse in prevalence with acculturation. Hence, the model implies
the need to culturally-tailor the concept of risk groups. Likewise, the model
implies that interventions that reinforce and maintain minority cultures and
pride in them (e.g., eating culturally-traditional meals and breast feeding
among Latinos) may be useful in preventing the extinction of culturally-
normative, health-promoting behaviors.

In summary, the scientific evidence on acculturation and minority health
behavior indicates that acculturation has opposite effects on the same be-
havior for different ethnic groups; opposite effects on different behaviors
for the same ethnic group; opposite effects on the same behaviors for the
women vs. the men of most ethnic groups; and no effect whatsoever on
some behaviors for some ethnic groups. This evidence is unintelligible, and
hence continues to be largely useless to behavioral medicine. The oper-
ant model has the potential to change that by rendering such data co-
herent. By facilitating the ability to predict, explain, and (thereby) inter-
vene to change minority health behavior, the operant model may advance
efforts to reduce ethnic health disparities. We encourage testing of this
model.
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