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            ColI. Antropol. 31 (2007) 1: 3-10 Review Biocultural Linkages - Cultural Consensus, Cultural Consonance, and Human Biological Research Jim Bindon Department of Anthropology, The University of Alabama, Tuscaloosa, Alabama, USA ABSTRACT Cultural consensus analysis tests for shared models of behavior in various cultural dimensions. Cultural consonance is used to assess the degree to which individuals behave in a way that is consistent with these cultural models. Results are presented from two studies using cultural consensus and consonance analysis (CCCA) on health risk in an African American population and on diet in a mixed sample from West Alabama. In the African American case study, cultural consonance in lifestyle and social support are demonstrated to have a significant effect on blood pressure. In the diet study, significant differences in cultural consonance on the health dimension of diet between groups espousing different dietary preferences were demonstrated in spite of all groups sharing the same model of healthy foods. These studies are used to argue that more sophisticated measures of culture in human biological research are readily available and acces- sible for most studies. Key words: biocultural, cultural consensus, cultural consonance, KAP models Biocultural Anthropology Most anthropologists point to the work on sickle cell anemia and malaria in West Africa by Livingstone l as one of the seminal works in biocultural research. Living- stone conceived the work as being in the mainstream of generalist anthropology common in the U.S. in the early 20 th century, not as "biocultural,« a term which had not entered the anthropological literature yet. In the article there are over two dozen mentions of culture, most refer- ring to culture history or to a specific cultural group, but there is no use of the terms biocultural or biosocial any- where in the paper. Livingstone drew knowledge of the genetics and population genetics of sickle cell from bio- logical anthropology, and he used ethnographic, linguis- tic, and archaeological data on various societies to make his points about the interaction of biology and culture. The term biosocial was used synonymously with bio- cultural during the 1960s and 1970s. Cohen used this term in the title of his 1968 reader, Man in Adaptation: the Biosocial Background 2 • The focus of this collection of articles was explicitly on adaptation and since the 1960s anthropologists have most frequently used the concepts of biosocial and biocultural in both biological and cul- Received for publication October 31, 2006 tural adaptation research. Cohen included the Living- stone article in the collection, but the introduction to the volume and the organization of the readings clearly sepa- rate biological from cultural adaptation. Watts, Johns- ton, and Lasker published work from a 1973 conference in the edited volume Biosocial Interrelations in Popula- tion Adaptation 3 . The participating authors provided a variety of measures of the social variables that affect bio- logical outcomes of interest to anthropologists. Some of these studies used community of residence or the school that children attended as a proxy for social measure- ments, some relied on social and cultural studies in the same populations, but conducted at different times on different samples, to characterize group differences; and a few studies measured social variables at the household level and looked at biological effects on the same house- hold members. All of the social variables measured by the researchers were among the long list of socioeconomic status indicators that were already routinely measured by psychologists, sociologists, and biomedical researchers. The term »biocultural« first appeared in an anthropo- logical monograph by Paul Baker in 1968 4 when he pub- 3 
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ColI. Antropol. 31 (2007) 1: 3-10Review
 Biocultural Linkages - Cultural Consensus,Cultural Consonance, and Human BiologicalResearch
 Jim Bindon
 Department of Anthropology, The University of Alabama, Tuscaloosa, Alabama, USA
 ABSTRACT
 Cultural consensus analysis tests for shared models of behavior in various cultural dimensions. Cultural consonanceis used to assess the degree to which individuals behave in a way that is consistent with these cultural models. Resultsare presented from two studies using cultural consensus and consonance analysis (CCCA) on health risk in an AfricanAmerican population and on diet in a mixed sample from West Alabama. In the African American case study, culturalconsonance in lifestyle and social support are demonstrated to have a significant effect on blood pressure. In the dietstudy, significant differences in cultural consonance on the health dimension of diet between groups espousing differentdietary preferences were demonstrated in spite of all groups sharing the same model of healthy foods. These studies areused to argue that more sophisticated measures of culture in human biological research are readily available and acces-sible for most studies.
 Key words: biocultural, cultural consensus, cultural consonance, KAP models
 Biocultural Anthropology
 Most anthropologists point to the work on sickle cellanemia and malaria in West Africa by Livingstonel asone of the seminal works in biocultural research. Living-stone conceived the work as being in the mainstream ofgeneralist anthropology common in the U.S. in the early20th century, not as "biocultural,« a term which had notentered the anthropological literature yet. In the articlethere are over two dozen mentions of culture, most refer-ring to culture history or to a specific cultural group, butthere is no use of the terms biocultural or biosocial any-where in the paper. Livingstone drew knowledge of thegenetics and population genetics of sickle cell from bio-logical anthropology, and he used ethnographic, linguis-tic, and archaeological data on various societies to makehis points about the interaction of biology and culture.The term biosocial was used synonymously with bio-cultural during the 1960s and 1970s. Cohen used thisterm in the title of his 1968 reader, Man in Adaptation:the Biosocial Background2• The focus of this collection ofarticles was explicitly on adaptation and since the 1960santhropologists have most frequently used the conceptsof biosocial and biocultural in both biological and cul-
 Received for publication October 31, 2006
 tural adaptation research. Cohen included the Living-stone article in the collection, but the introduction to thevolume and the organization of the readings clearly sepa-rate biological from cultural adaptation. Watts, Johns-ton, and Lasker published work from a 1973 conferencein the edited volume Biosocial Interrelations in Popula-tion Adaptation3. The participating authors provided avariety of measures of the social variables that affect bio-logical outcomes of interest to anthropologists. Some ofthese studies used community of residence or the schoolthat children attended as a proxy for social measure-ments, some relied on social and cultural studies in thesame populations, but conducted at different times ondifferent samples, to characterize group differences; anda few studies measured social variables at the householdlevel and looked at biological effects on the same house-hold members. All of the social variables measured by theresearchers were among the long list of socioeconomicstatus indicators that were already routinely measuredby psychologists, sociologists, and biomedical researchers.
 The term »biocultural« first appeared in an anthropo-logical monograph by Paul Baker in 19684 when he pub-
 3
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 lished a summary of his long-term multidisciplinary pro-ject »Andean Biocultural Studies«. In fact, this mono-graph is the first use of the term biocultural noted in theEnglish language book databases of the Online Com-puter Library Centers. This project was part of an at-tempt to find an example comparable to sickle cell in humanadaptation research. In this volume, Baker attempts toanswer several research questions including »how hasthe population adapted culturally and biologically to [thestress of living at high altitude]?4« The »sociocultural«characteristics considered in this study were education,knowledge of Spanish language, and possession of »West-ern« items. Since there was minimal variation in thesecharacteristics, the population was considered to be so-cioculturally homogeneous. This assumption of culturalhomogeneity would prove to be highly problematic insubsequent decades6.7,but it was state-of-the-art biocul-tural research for its time.
 The first article to appear in the anthropology jour-nals indexed by JSTOR8 with the term biocultural in thetitle is the 1975 review article by Bennett, Osborne, andMiller on biocultural ecology9. They defined the field ofbiocultural ecology as focusing on »the totality of inter-acting biological and cultural relationships specific to thesurvival of particular human ecosystems9.« They advo-cated an individual approach to research, at an extrememicro social level, which avoids larger scale cultural anal-YSIS:
 We are not, despite our rubric [biocultural ecol-ogy], dealing with traditional anthropological »wholecultures.« Thus, much earlier ethnographic work, andeven more sophisticated recent work, is not citedhere, although bits and pieces of data may be found inthem9(p.17S).
 They are calling for more of the same psychological,social, and epidemiological variables that earlier resear-chers used for biocultural analysis.
 After the Andean research project, Baker's next long-term study, the Samoan Studies Project was explicitlybiocultural in nature, focusing as it did on the biologicaleffects of rapid culture changelO• In the course of thisstudy many social and cultural variables were measuredand ethnographic work was examined for relevant bitsand pieces to test associations and explanations for health-related variables. In particular, the »stress of moderniza-tion« was examined in relation to cardiovascular diseasesand diabetes symptoms. The Samoans were not treatedas a culturally homogeneous group, but rather as occupy-ing different positions along a continuum of moderniza-tion or westernization. This led to a variety of attemptsto operationalize modernization. Baker makes it clearthat these attempts at measuring participation in mod-ern society were merely proxy measures for the more di-rect (physiological) causes of biological change amongSamoansll. In other words, measures of culture changewere important, but they were not really integrated intoan overall biocultural research paradigm.
 Many researchers in the Samoan Studies Project thoughtthat cultural measures could be better integrated into
 4
 human biological research. As one of those participants, Iworked with and learned to draw better cultural linkagesfrom my colleague at the University of Alabama, BillDressler. In particular, I was interested in the issue ofhow culture is related to biological measurements. In theSamoan Studies Research paradigm, Baker divorced cul-tural from biological processes, making cultural vari-ables remote from the biological outcomes of interest.This assumption went untested, and among others, Bin-don and Dressler12 sought to make this assumption test-able. We argued for more sophisticated measurement ofcultural processes in biological anthropology:
 »As physical anthropologists, we pride ourselveson the accuracy of our growth measurements, takingour cue on precision and standardization from Brocaand Manouvrier. However, our measures of social sta-tus are nowhere near as carefully calibrated. As-sessing lifestyle and socioeconomic status from a com-posite index would be analogous to trying to measurebody composition with nothing but a beam balancescale13(p.68-69).
 The cultural measurement we were proposing waslifestyle incongruity, a measure Dressler had developedand tested in association with biological outcomes inmany different cultural settings14.1s.This measurementwas operationalized from fundamental theoretical con-structs of social class. At the 1990 school on Human Ecol-ogy and Anthropology: Lessons for the Twenty-FirstCentury in Zagreb I presented the results of successfullytesting lifestyle incongruity measures in American Sa-moa16.We concluded that:
 For the future, there are two areas which require agreat deal of additional methodological work: specifi-cation of the critical variables of the cultural environ-ment and characterization of the gene pool with re-gard to specific health problems16.
 In the mid-1990s there was still cause to continue toargue for better cultural measures. Dressler14 and Dres-sler and Bindon1s argued that biocultural researchersneeded to take the concept of culture more seriously, thatbiocultural research needs to keep up with relevant de-velopments in culture theory, as is done with new devel-opments in DNA technology or hormone assays.
 Based on a 1992 symposium, Goodman and Leather-man17 advocated building a new biocultural synthesisbased on the political economic theoretical focus of an-thropology. Their volume focuses primarily at a macro-social level on the unequal distribution of resources, andhow the global-local interaction affects resources, which,they claim, is the key to understanding health inequities.Based on another symposium seeking a biocultural syn-thesis for biological anthropology held in 2003, Hruskaand colleagues18critique the political economic approachand argue that:
 biocultural models will be incomplete unless theytake into account the role of the mind in linkingsociocultural context and individual biologies. In otherwords, a necessary step in mending the gap between
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 biological and cultural theory is to understand therole of mind as a link between cultural processes andindividual bodies18(p.8).Dressler19 in his contribution to the 2003 symposium
 contended that the political economic models of Good-man and Leatherman stop short of assessing the sharedaspect of culture that underlies the meaning of resourcedistribution. In other words, if people do not construewealth differentials as being culturally meaningful, thosedifferentials are unlikely to have biological implicationsbeyond the obvious having enough to eat and a secureplace to live.
 In her 2005 Raymond Pearl lecture to the Human Bi-ology Association, Dufour20 still found insufficient carebeing given to cultural measurement in biocultural stud-ies. She argued that measures of culturally-relevant fac-tors need to be more carefully operationalized both interms of biocultural theory and in terms of ethnographicrealities. It appears that there is still need for additionallobbying for increased attention to culture in human bi-ology.
 So in spite of numerous calls for more cultural sophis-tication in biocultural research and the development ofseveral promising avenues of research to address thislack, we are still not making satisfactory progress. Per-haps one problem is the concept of culture commonlyheld by biological anthropologists. It tends to consist of a"black box« approach to issues that appear to be difficultfor biologists to measurell,13,15.There is a need to go backto the anthropological concept of culture and derive ourresearch methods from that concept.
 Operationalizing the Concept of Culture
 According to my colleagues in cultural anthropologywe continue to use Tylor's 1871 concept of culture. Cul-ture, he wrote, is »that complex whole which includesknowledge, belief, art, morals, law, custom, and any othercapabilities and habits acquired by man as a member ofsociety2Hp.1).«From the 1960s to the 1980s, while humanbiologists were attempting to become more biocultural intheir research strategies, cultural anthropologists in psy-chological and cognitive anthropology were refining andoperationalizing Tylor's concept of culture. The shift infocus from culture as a material phenomenon to cultureas cognitive organizations of material phenomena in the1960s led to a methodological emphasis on the mental as-pects of culture which had been stressed by Tylor22.Cul-ture came to be seen as an organized system of learnedand prescribed understandings that are complexly sha-red by a group of people23,Under schema theory theseunderstandings underpinning culture were defined ascoming in various forms such as models that tell us howto think about phenomena and scripts that tell us how tobehave in different social situations24. An outgrowth ofthis concept of culture was the emphasis on intraculturalvariation based on the principle that cultural knowledgeis shared unequally across individuals within groupS24.
 The patterning of shared understandings became amatter for empirical investigation with the invention ofcultural consensus analysis by Romney and colleagues24.Cultural consensus analysis is a method for assessing thedegree of sharing of cultural models within a group. Italso provides a rating of the degree of individual agree-ment with the model shared by the group, thereby dem-onstrating the unequal sharing of cultural knowledge.During the 1990s, Dressler and colleagues25,26were de-veloping new techniques ofbiocultural research based onconsensus analysis. They also devised a measure of thedegree to which individuals behave in a way that is con-sistent with their shared cultural models, cultural conso-nance. McElroy and Townsend27, in their medical an-thropology text, review the work of Dressler and collea-gues on culture change and cultural consonance. Theyconclude that, »combining ethnography, clinical mea-sures, and survey techniques, this research on the long-term health impacts of adaptation to change sets a goldstandard in biocultural methodology for studyingstress27(p.303).«While there are significant conflicts aboutthe utility of consensus analysis with cultural anthropol-ogy, especially among those who do not take a scientificapproach to culture, it would seem that this set of meth-ods and techniques offers substantial opportunity for hu-man biologists to conduct sophisticated biocultural re-search.
 Cultural Consensus and Consonance vs.Knowledge, Attitudes, and Practice
 Most human biologists may not be aware of the devel-opments in culture theory and method, but they are fa-miliar with the Knowledge, Attitudes, and Practice (KAP)model from biomedical and epidemiological research. Inthe KAP model, standardized survey questionnaires areused to measure knowledge, attitudes, and behaviors rel-ative to some specific health issue. For example, Gor-don-Larsen28 investigated KAP relative to adolescentobesity. She assessed knowledge using the Child HealthBehavior Knowledge Scale, a standardized, pre-testedquestionnaire; attitudes were measured using the stan-dardized Children's Eating Attitudes Test and a body im-age questionnaire; and behavior was measured with a24-Hour Dietary Recall and the 7-day Physical ActivityRecalp8. For each of these survey instruments, there arecorrect or more healthy answers defined by biomedicaltheory and subjects answers are evaluated relative tobiomedicine. The correctness of their answers is thentested as a predictor of biological outcomes, such as obe-sity in the study by Gordon-Larsen.
 Cultural consensus and consonance analysis (CCCA)is similar in many ways to a KAP survey, but there is acritical difference. In CCCA, the researcher is working incultural domains that do not have pre-defined models(the questions on the standardized questionnaires) andcorrect answers. Both the questions and the answershave to be defined by the group being surveyed. Consen-sus analysis provides data that are comparable to those
 5
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 garnered by the knowledge and attitudes portions of theKAP model, while consonance analysis provides answersto the practice or behavior portion of KAP
 Cultural consensus analysis tests to see if the sampleshares a cultural model in the domain of interest. A par-ticular model of factor analysis is used on a subject-by-question matrix representing answers to a series of ques-tions on the given topic. The analysis evaluates theagreement among individuals, identifies the culturallycorrect answers to the questions, and estimates the levelof knowledge of each respondent24•29• The crucial statisti-cal test is given by the eigenvalues of the first two factorsextracted by the factor analysis (El and E2). If El -;-E2 ~
 3, i.e., if the first factor contains three or more times asmuch variation as the second factor, the model is consid-ered to be shared by the sample. If El -;-E2 < 3, i.e., thefirst factor contains less than three times as much vari-ance as the second factor, it is likely that more than onemodel is embraced by the sample and the nature ofintracultural variation in the models of interest must beexplored, assuming the model items or questions consti-tuted a single coherent domain.
 If the statistical test indicates that the model is sha-red by the group, consensus analysis defines an »answerkey" or the set of culturally appropriate responses to thequestions or items in the model. The analysis also gener-ates an individual competence score by comparing the in-dividual's responses to the answer key. Technically, thecompetency score consists of the factor loadings of eachindividual on the first factor, giving a measure of howwell the individual's understanding correlates with thegroup's knowledge. The competence score would be anal-ogous to the knowledge and attitudes portions of KAP
 Cultural Consonance, the comparison of an individ-ual's behavior relative to the culturally appropriate an-swer key, defines the behavior portion of the analysis.This is the component that has demonstrated significantassociations with health risk in previous research25,26,3o.
 An important part of CCCAis building the model thatis to be tested. In order to do this, first the researchermust define the cultural domain of interest. This can bealmost any aspect of culture that is hypothesized to be in-volved in the measured outcomes. Cultural domains thathave previously been investigated by Dressler and col-leagues include lifestyle, social support, health and pres-tige aspects of diet, and family life25,26,3o. Generation ofthe model can be accomplished in a variety of differentways with standard ethnographic techniques such as us-ing key informants, free listing, or focus groups to gener-ate items of the model. As an example of free listing, thequestion »List some of the foods that are most typical ofthe way you eat" might be used to generate a list of foodsthat could be ranked on dimensions of interest such ashealth or prestige if these are areas of interest to the re-searcher. The lists generated by a small selection of indi-viduals from the group to be studied would be examinedfor the frequencies of foods on the lists and the order inwhich the foods occurred to build a model of common di-etary items. The frequency of mentions of a particular
 6
 food and the position on the list of the food is formally re-ferred to as salience29. An item that is mentioned morefrequently and occurs higher in the lists would havegreater salience than an item with fewer mentions occur-ring lower on the list. A decision must be made about thelevel of salience or the number of items (questions) thatwill be included in a given model. This model would thenform the basis of the cultural consensus analysis.
 The sample for cultural consensus analysis must becarefully chosen to represent intracultural diversity. Di-visions within the group that might affect knowledge inthe domain of interest might be ethnicity, age, sex, socialclass, or other aspects of group organization that areunique to the population being studied. Large samplesand random samples are not necessary. The sample sizein each cell can be as small as 4 to 10 individuals gener-ated by snowball or opportunistic sampling to test forconsensus, depending upon the degree to which the mo-del is shared by the population24,:n,
 Testing of the model could consist of having individu-als rate each item on a scale that examines the dimensionof interest. For example, the health dimension within thediet domain could be examined by asking subjects torank the foods from least healthy to most healthy. Alter-natively, each item could be rated on a multipoint likerttype scale from least healthy to most healthy. A similarrating could be done for the prestige dimension of food.Additional dimensions of interest in regard to diet mightbe tradition and convenience and they could be rated in asimilar fashion. The consensus analysis is then run onthe matrix of ratings for the various items in the model.If the domain of interest is lifestyle, the items may con-sist of material style of life items and media and travelbehavior32. The dimension of success in the lifestyle do-main could then be examined by asking subjects how im-portant the item is in defining a person as a success inlife. The consensus analysis calculates an answer key,giving the culturally appropriate answer (or rating) foreach item in the model.
 Case Studies Using Cultural Consensusand Consonance Analysis
 Dressler and Bindon25 examined the lifestyle andhealth of Mrican Americans living in West Central Ala-bama. A two phase research design was used to examinecultural dimensions of lifestyle and their effects on bloodpressure in Mrican Americans. In the first phase, alarge-scale survey of lifestyle and health was undertakensampling 600 Mrican American individuals, aged 25 to65, randomly selected from the Tuscaloosa metropolitanarea. In the second phase, a cultural consensus surveywas undertaken examining the domains of lifestyle andsocial support. The sample for this phase consisted of 48key informants. These individuals were carefully se-lected to represent the full range of cultural knowledgeby conducting a cluster analysis of socioeconomic and be-havioral variables from the first 400 individuals in phaseone. The four cluster solution best represented the data
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 structure, so we solicited 12 individuals (across all agelsex groups) from each of the 4 socioeconomic and behav-ior clusters.
 Models of lifestyle and social support for this popula-tion were formulated on the basis of previous workamong African Americans in Tuscaloosa33• For lifestylethe consensus sample rated the items or behaviors (e.g.,owning a home, having hot water, watching news on thetelevision, etc.) on a 3 point scale: 1 for not important indefining success in life, 2 for somewhat important, and 3for very important. Social support also used a 3 pointscale: 1 for not important in case supporters (e.g., family,co-workers, priest, etc.) for the different types of prob-lems (e.g., financial, health, family, etc.), 2 for somewhatimportant, and 3 for very important. The consensusanalyses found substantial sharing within both the life-style and the social support domains for all 48 subjects inphase 2 (Lifestyle consensus analysis: El -;-E2 = 5.9, So-cial Support consensus analysis: El -;-E2 = 9.2).
 Average importance ran kings for each item in the life-style index were calculated by weighting the ranking bythe competence of the individual. That is, persons whoseratings agreed more with the culturally appropriate an-swers had their scores count more than individuals whodeviated more from the consensus. This technique allowsthose who have the most cultural knowledge in this do-main to affect the rankings of the items/behaviors morethan others with less knowledge. For measuring culturalconsonance, items with a weighted average that was lessthan 2 (somewhat important) were dropped from the cal-culation. This left the 18 items shown in Table 1. Nine
 items with weighted ratings of less than 2 were omittedfrom the analysis. Cultural consonance was then calcu-lated on all 600 individuals in the full phase 1 sample byadding up the positive ownership or behavior responsesfor each item, dividing by 18 and multiplying by 100 -turning it into a type of percentage. Thus, the culturalconsonance in lifestyle ranged from a for no items or be-haviors to 100 for all items and behaviors.
 Cultural consonance in social support is somewhatmore complicated than the lifestyle measurement. In as-sessing social support we asked participants to tell us ifthey had a potential supporter from seven categories(close family/household members, other relative, friendor neighbor, church member, co-worker, health profes-sional, or other) in the event that they encountered eachof seven different types of problems (racism, problems atwork, family problems, marital difficulties, financial trou-ble, health problems, and psychological problems). Whenwe used multidimensional scaling and cluster analysis toevaluate the dimensions of social support, the supportersbreak into two dimensions: kin and non-kin. In order tocalculate cultural consonance in social support the num-ber of problems (0 to 7) for which an individual nameskin (CCSSK) or any non-kin (CCSSN) as a potential sup-porter were summed, but the potential supporters werelimited to those who were rated as at least somewhat im-portant (weighted average of the consensus rating ~ 2).This limit removed co-workers and health professionalsfrom certain calculations for CCSSN and the »other« cat-egory was eliminated entirely from CCSSN. These proce-dures permitted the calculation of the two measures ofcultural consonance in social support, CCSSKand CCSSN,
 TABLE 1LIFESTYLE ITEMS INCLUDED IN CULTURAL CONSONANCE ANALYSIS, WEIGHTED RATINGS BASED ON KEY INFORMANTS
 AND FREQUENCY OF OWNING OR REPORTING BEHAVIOR ON THE FULL SAMPLE
 Lifestyle item
 Hot waterCarOwning a homeTelephoneWasher/dryerCentral air conditioningMedia use - televisionTelevisionCentral heatMedia use - newspapersMedia use - radioLeadership position in churchCable TelevisionOwning a new homeMicrowave ovenMedia use - magazinesVideocassette recorderMembership in political orgs.
 Weighted average of consensus ratingfor person to be a success in life (N = 48)
 2.982.942.832.812.782.752.722.682.652.582.492.362.352.212.192.122.082.08
 Percent owning item or reportingbehavior (N = 600)
 998254938492509990914736851481577618
 Items listed in order of consensus ratings, modified from Dressler and Bindon25
 7
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 *Males significantly differ from females at pS:0.05,modified fromDressler and Bindon25
 TABLE 2DESCRIPTIVE STATISTICS OF VARIABLES OF INTEREST FOR
 THE PHASE 1 SAMPLE (N=600)
 each with a range of 0 (no potential supporter availablefor any of the problems) to 7 (at least one potential sup-porter available for every problem).
 Table 2 presents the descriptive statistics for the keyvariables in the analysis of the effects of cultural conso-nance in lifestyle and social support on blood pressure.Because of sex differences in diastolic blood pressure,age, body mass index, and cultural consonance in kin sup-port, sex has been included as a covariate in all analyses.
 Table 3 presents the results of the regression model ofsystolic blood pressure with all of the cultural conso-nance variables considered. There are significant effectsof CCLS on both systolic and diastolic (non-linear effect)blood pressure, and CCSSK shows significant effects ei-ther as a main effect (diastolic) or in interaction with life-style (both systolic and diastolic blood pressure). Cul-tural consonance in non-kin social support (CCSSN) has
 Dependent variables
 Systolic Blood Pressure
 Diastolic Blood Pressure*Main covariates
 Age*Sex (% females)
 Body mass index*
 Cultural consonanceLifestyle
 Kin support*
 Non-kin support
 X±SD or percentage
 134.0±16.9
 87.5±11.9
 44.7±11.561
 31.4±8.0
 69.3±14.6
 3.5±1.9
 3.8±1.8
 been included in both analyses for the sake of comple-teness, but it is clear from these analyses that non-kinsupporters are not having a significant effect on stress asindicated by blood pressure in this population.
 This study demonstrated the efficacy of using culturalconsonance to measure culturally prescribed aspects oflifestyle and social support. The population to definedthe culturally appropriate levels of these domains of lifeand these measures showed statistically significant asso-ciations with a biological variable, blood pressure.
 As another example of how CCCA can be used inbiocultural research, Szurek34,35 investigated aspects ofthe diet domain in Tuscaloosa, Alabama. She sampledthree groups which she termed »traditional« consistingof individuals she contacted through a local typical sou-theastern cafeteria, »health conscious« consisting of indi-viduals enrolled through a local health food store, and»athletic« individuals who were recruited from a rowingteam at the University of Alabama. First, she had 5members of each of the three groups perform a free list-ing task to gather frequently used food items and shebuilt a model based on these data by pulling out the 30most salient items. Next, she had ten subjects (with norepeat from the free listing task) from each group rankthe foods on dimensions of tradition, energy, and health.She also administered a 14-day food frequency recall tothis sample using the same food items from the model toevaluate cultural consonance. Cultural consensus wasdemonstrated by high eigenvalue ratios for the first twofactors for the health (ratio= 13.7) and tradition (ratio=6.8) dimensions across all three groups, but not for theenergy dimension (ratio= 1.7). Since the greatest consen-sus was demonstrated for health, that dimension was ex-plored in greater detail. Cultural consonance for thehealth dimension was then calculated by using a 3 pointscale (0 = never, 1 = moderate frequency, 2 = high fre-quency, with frequency defined post hoc based on the fre-
 TABLE 3STANDARDIZED REGRESSION COEFFICIENTS OF SYSTOLIC BLOOD PRESSURE ON COVARIATES AND CULTURAL CONSONANCE
 VARIABLES
 Standardized Regression Coefficients (Beta)Variables (n=600)
 Systolic BP Diastolic BP
 Age 0.323*** 0.094**Sex -0.046 -0.148***Body Mass Index 0.214*** 0.206***Cultural Consonance in Lifestyle (CCLS) -0.116*** -0.006CCLS2 (Non-linear portion: square of CCLS) 0.105** 0.073*Cultural Consonance in Kin Social Support (CCSSK) 0.072 0.106**Cultural Consonance in Non-kin Social Support (CCSSN) 0.032 0.045Interaction: CCLS x CCSSK -0.124** -0.106**Interaction: CCLS2 x CCSSK -0.087* -0.071Multiple R 0.424 *** 0.267***Multiple R2 0.167*** 0.071 ***
 * ps:0.l0; ** pS:0.05; *** pS:O.01,modified from Dressler and Bindon25
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 TABLE 4AVERAGE CULTURAL CONSONANCE FOR THE HEALTH
 DIMENSION OF DIET
 FANOYA for sample =3.95, p=0.03; *.t mean consonance differencebetween pairs significant (tLSD: p=0.02), a for traditional versushealth-conscious and b for traditional versus athletic group,source: Szurek36
 Conclusions
 Cultural consonance can be an ethnographically sen-sitive and theoretically current way to assess the associa-tion of various domains of culture to traditional outcomemeasurements of human biology.Such issues as growth,health, body build and composition are all amenable toanalysis of this nature. While cultural consensus and cul-tural consonance are not the only techniques available toreinvest biocultural research with cultural methods, thesetechniques have the advantage of having been validated
 quency of consumption of 8 of the top 10 healthy foodsresulting in a possible range from 0 to 16.
 Table 4 presents the mean cultural consonance scoresfor healthy eating based on the healthy foods model thatthe three samples shared. The traditional group ate sig-nificantly fewer healthy foods than the other two groups,a not surprising finding given the traditional diet of theSouthern U.S. and its obesogenic properties. The "ath-letic« group had been tutored in nutrition and healthyeating by their coach and so it is not surprising that theyscored the highest competency and consonance on thehealth dimension of food. Szurek demonstrated thathealth ratings were extremely important in how her sub-jects thought about food by using a PROFIT analysis toexamine a multidimensional scaling plot of unconstrai-ned pile sorts of the food items. Health ratings accountedfor a substantial amount of the way the subjects sortedthe food items into groups (multiple R=0.85)35.
 This study demonstrated that CCCA can be used toinvestigate how cultural models affect intervening be-haviors and processes, in this case diet, in studies of hu-man variability in obesity or health or growth. It was alsosignificant that the energy dimension did not achieveconsensus as this indicates confusion and/or multiplemodels about the energy value of foods-a potential im-pediment to dieting behavior when trying to design in-tervention programs.
 AcknowledgementsI wish to acknowledge my deep debt of gratitude to
 Bill Dressler and Kathy Oths and their students, espe-cially Sarah Szurek, who have so unselfishly educated mein the techniques of cultural analysis over the years. Thestudy of health risk among Mrican Americans in Tus-caloosa, Alabama, was supported by grant HL45663 fromthe National Heart, Lung and Blood Institute of the Na-tional Institutes of Health.
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 in a number of different groups and settings in diversecultural domains19.In addition to Mrican Americans andEuropean Americans in Alabama, cultural consonancehas been used to study other ethnicities including Mexi-can Americans in Alabama, Brazilians in the area ofRibeirflOPreto, Brazil, and multi-ethnic hotel employeesin Hawaii. The domains that have been investigated in-clude lifestyle, social support, diet, and family life amongothers. Neither the populations nor the cultural domainslisted here are an exhaustive inventory of the possibili-ties for these techniques. These techniques offer one pos-sible avenue to put the culture back in biocultural.
 Of course there are limitations and criticisms of thesetechniques. It clearly takes more time to gain an ethno-graphic understanding of a population than it does tosimply use previously standardized, but not necessarilyculturally appropriate, survey instruments. Careful trans-lation of standardized instruments into the local lan-guage does not guarantee cultural relevance. The modelbuilding phase of consonance analysis adds a step andmore expense to a research project. In addition, there arecritics of cultural consensus analysis, both among an-thropologists who eschew a scientific approach to thestudy of culture, especially those from the post modernand critical schools of thought, and among scientific an-thropologists who propose other techniques for the anal-ysis of shared cultural models. Finally, there are alsoother important ways for biological anthropologists toconduct biocultural research, including the political eco-nomic approach espoused by Goodman and Leather-man17and the psychological and neurobiological approachfostered by the biocultural program at Emory18,37.Theimportant thing for biological anthropologists at thispoint in the history of the discipline is to stay abreast ofthese developments and to move from mid-20th centurytechniques borrowed from psychologists and sociologistsinto 21"t century techniques developed by anthropolo-gists to study culture and biocultural phenomena.
 Mean Consonance for Health
 7.7*·t
 9.S*
 10.9t
 9.5
 Sample
 Traditional groupHealth-consciousAthletic groupTotal Sample
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 BIOKULTURALNE POVEZNICE: KULTURALNI KONSENZUS, KULTURALNAKONSONANCA I BIOLOSKA ISTRAZIVANJA LJUDI
 SAZETAK
 Analiza kulturalnog konsenzusa proucava zajednicke modele ponasanja u razlicitim kulturalnim dimenzijama. Kul-turalna konsonanca se koristi za procjenu koliko je ponasanje osoba u skladu s ovim kulturalnim modelima. Prikazanisu rezultati dvaju istrazivanja u kojima su se koristili kulturalni konsenzus i kulturalna konsonanca za procjenu zdrav-stvenog rizika u afroamerickim populacijama i prehranu u mjesovitom uzorku populacije iz zapadne Alabame. U popu-lacijiMroamerikanaca kulturalna konsonanca u zivotnom stilu i potpora drustva pokazali su znacajan uCinak na krvnitlak. U istrazivanju prehrane, unatoc tome sto sve proucavane grupe dijele isti model zdrave hrane uocene su znacajnerazlike u zdravstvenoj dimenziji kulturalne konsonance medu grupama razlicitih prehrambenih navika. Ova istra-zivanja se koriste da bi se pobila teorija da su sofisticiranija mjerila kulture lako dostupna i primjenjiva za veCinuistrazivanja.
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