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SPECIFIC AIMS 
 

     The goal of this project is to help solve what a recent issue of Scientific American called “The 
Puzzle of Hypertension in African-Americans” (Cooper, et al. 1999).  One key piece of this puzzle is 
the relationship between darker skin color and higher blood pressure within populations of African 
descent.  This relationship has been interpreted as evidence of either a genetic or a sociocultural 
mechanism, but existing research does not provide a sufficient means of evaluating these alternatives.  
The proposed research aims to fill this gap in knowledge by isolating the sociocultural factors that 
mediate the relationship between skin color and blood pressure. 
     The major hypothesis to be tested is that the ascription of low social status on the basis of skin 
color affects variation in blood pressure independently of actual skin tone and other known risk 
factors.  This hypothesis depends on the distinction between skin color as a phenotype and skin color 
as a criterion of social status—a distinction that has not been operationalized in previous research.  
This study introduces a novel approach that aims to isolate the effects of these distinct variables on 
blood pressure variation.  This strategy focuses on the following three objectives: 

     O1:  Cultural significance of skin color.  The first objective is to elicit the cultural model of 
“color” in Puerto Rico in order to describe the salience of skin color as a criterion of social status. 

     O2:  Cultural consonance in lifestyle.  The second aim is to extend an anthropological model of 
psychosocial stress and blood pressure that focuses on the modifying effect of cultural context 
(Dressler, et al. 1999). 

     O3:  Skin color and blood pressure.  The final objective is to test the independent effect of cultural 
context on the skin color-blood pressure relationship in a representative sample of the population in 
Arroyo, Puerto Rico. 
 

BACKGROUND 
 
     Throughout the Western Hemisphere, populations of African descent tend to have higher average 
blood pressures and higher rates of hypertension than do other groups in the same societies.  This 
pattern is well known in the United States (Burt, et al. 1995; Lackland and Keil 1996), where the 
reduction of racial disparities in hypertension has been made a national priority (JNC 1997).  
However, the trend toward higher average blood pressure in African-derived populations has also 
been observed in parts of Latin America and the Caribbean (Frisancho, et al. 1999; Halberstein 1999; 
James, et al. 1991), including Puerto Rico (Costas, et al. 1981).  As a rule, black-white differences 
are not as great elsewhere in the Americas as they are in the US (Cooper, et al. 1997b; Costas, et al. 
1981; Ordúñez-García, et al. 1998), but a pattern of elevated blood pressure among African-derived 
populations is clear nonetheless. 
     There is little consensus as to why this pattern exists.  The most basic debate concerns the relative 
importance of genetic versus environmental factors in explaining the excess prevalence of 
hypertension in blacks.  The prevailing assumption among many clinicians and health researchers is 
that blacks are genetically predisposed to develop hypertension (Cooper and Kaufman 1998; 
Muntaner, et al. 1996).  However, this conclusion is unwarranted on several grounds.  First, it echoes 
the fundamental error of racial thinking by inferring genetic difference from culturally constructed 
categories like “black” and “white.”  The evidence is overwhelming that such categories correspond 
poorly to human genetic variation (Marks 1995; Montagu 1997).  Second, it assumes that population 
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differences in blood pressure are primarily determined by genetic variation.  This assumption is 
untenable given that blood pressure is not under strict genetic control (Crews and Williams 1999; 
Ward 1995) and that cross-cultural variability in blood pressure can be traced to complex factors in 
the social environment (Kaufman, et al. 1999; Waldron, et al. 1982).  Finally, there remains no 
molecular evidence that people of African ancestry are genetically susceptible to hypertension 
(Cooper and Kaufman 1998).  These objections point to the conclusion recently endorsed by the 
American Anthropological Association: that race is fundamentally a social and cultural fact (AAA 
1998).  The challenge is to measure the implications of this fact for the well being of racially defined 
groups.  
     Health researchers outside of anthropology are increasingly aware of the problems with race as 
biology (Cooper 1984; Williams 1997), but the operationalization of race as a social reality remains 
elusive.  An example of this problem is research on the relationship between skin color and blood 
pressure within populations of African descent.  Epidemiologists’ attempts to explain this 
relationship in nongenetic terms focus on socioeconomic status (SES), a construct typically measured 
by a combination of income, education and occupation.  This emphasis is justified by the fact that 
lower SES is associated with both darker skin color (Keith and Herring 1991) and higher blood 
pressure (HDFP 1977).  Therefore, the root cause of blood pressure variation might be 
socioeconomic inequality along ethnic lines.  This research strategy has produced conflicting results.  
Some studies report that the relationship between skin color and blood pressure disappears entirely 
after controlling for SES (Keil, et al. 1977, 1981), while others reveal a persistent association even 
within levels of education, occupation, or income (Gleiberman, et al. 1995; Harburg, et al. 1978).  
Accounting for variation in known risk factors like diet, obesity, and physical activity level also fails 
to explain away the relationship (Costas, et al. 1981; Klag, et al. 1991).   
     Two broad hypotheses have been advanced to explain the residual relationship between skin color 
and blood pressure.  The first is that dark skin color, as a marker of African admixture, is linked to a 
genetic predisposition for hypertension (Boyle 1970).  This hypothesis makes explicit one of the 
basic tenets of the biological concept of race in assuming that a single phenotype like skin color is a 
reliable indicator of genetic differences between populations.  A cornerstone of the anthropological 
critique of race is that this assumption does not hold (Goodman 1995:221).  The second hypothesis is 
that dark skin color, as a marker of subordinate social status, exposes dark-skinned individuals to a 
host of social stressors related to elevated blood pressure (Dressler 1991; Tyroler and James 1978).  
This hypothesis recognizes that skin color itself is a primary determinant of social status in color-
conscious societies (Omi and Winant 1994; Smedley 1998:107).  The consequences of this fact for 
dark-skinned individuals include not only socioeconomic inequalities measured by SES, but also 
exposure to racial discrimination in the course of everyday social interaction (Essed 1991; Feagin 
1991).  There is suggestive evidence that this exposure is a chronically stressful experience related to 
repeated autonomic arousal and sustained elevated blood pressure (Armstead, et al. 1989; Dressler 
1996b; James, et al. 1983; Krieger, et al. 1998). 
     The hypothesis that skin color is linked to blood pressure variation through its social status effect 
rather than through a genetic mechanism has not been tested directly in previous research.  A likely 
cause of this limitation is the lack of a clear distinction between skin color as a phenotype and skin 
color as a criterion of social classification.  The hypothesis that skin color is linked to a genetic 
predisposition for high blood pressure refers to the phenotype of skin color.  By contrast, the 
hypothesis that skin color is a marker of psychosocial stress related to high blood pressure refers to 
the cultural significance of skin color as a basis for assigning status to individuals and groups.  The 
variables of interest in these two hypotheses are therefore conceptually distinct; one refers to the 
amount of light reflected by the skin (etic), and the other refers to the ascription of social status on 
the basis of skin color and other criteria (emic).  The problem is that all existing studies of skin color 
and blood pressure have operationalized skin color as the amount of light reflected by the skin, as 
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measured by reflectance spectrophotometry (Boyle 1970; Keil, et al. 1977, 1981; Klag, et al. 1991), 
observer ratings (Dressler 1991; Dressler, et al. 1999; Gleiberman, et al. 1995; Harburg, et al. 1973, 
1978), or comparison to standardized color chips (Costas, et al. 1981).  No study has deliberately 
measured ascribed color as an independent variable, even though this is the main variable of interest 
in the psychosocial hypothesis. 
     This limitation of existing research stems from the fact that nearly all work on skin color and 
blood pressure has been done in the mainland United States, where there is little divergence between 
phenotype and ascribed color.  The social reality of race in the United States is such that it is nearly 
impossible for two individuals of identical phenotype to be assigned different racial status (Harris 
1964).  If both were equally dark-skinned with similar physical features, both would be considered 
“black.”  Consequently, the researcher who hopes to isolate the social and biological dimensions of 
skin color faces a practically impossible task.  This predicament leads some to argue that the 
epidemiologic method is ill suited to explain racial differences in health—an argument that points to 
the relevance of an anthropological perspective.  Kaufman and Cooper point out that causal 
reasoning in epidemiology is based on a counterfactual framework that asks, “What would the 
outcome have been if the exposed individual were not exposed to the alleged cause?”  When the 
alleged cause is race, they argue, this model breaks down, because there is no logical counterfactual 
state: “a Black person who is not Black cannot be considered the same person” (Kaufman and 
Cooper 1999:115).  However, the constraint on this counterfactual state is empirical, not logical.  To 
imagine a black person who is not black, it is necessary only to distinguish between two possible 
exposures: having dark skin and being socially defined as “black.”  In the United States, it is difficult 
to test the causal effect of these distinct exposures, because dark-skinned individuals are uniformly 
defined as black.  However, cross-cultural research shows that the relative salience of skin color as a 
basis of social classification is variable across societies, so that—in Brazil, Cuba, and Puerto Rico, 
for example—individuals with similar features can be assigned different racial status (Degler 1971; 
Harris 1964; Wade 1997). 
     This cross-cultural variability in the relationship between phenotype and social classification 
makes Puerto Rico a particularly good place to study the skin color-blood pressure relationship.  The 
ascription of color in Puerto Rico is influenced not only by skin color and other physical features, but 
also by markers of social status like wealth and occupation (Duany 1998; Seda Bonilla 1972; Torres 
1995).  The result is that distinctions in social status are likely to be reflected in the different color 
terms assigned to individuals of identical skin color but unequal status.  Depending on other factors, 
an individual with given skin tone may be referred to by any number of terms, including negro 
(black), moreno (dark-skinned with ambiguous other features), trigueño (literally, wheat-colored), 
and others.  Such variability in the social classification of individuals with a given skin tone makes it 
possible to tease apart the social and biological dimensions of color.  Moreover, there is ample 
evidence of color-based discrimination in Puerto Rico, despite the popular belief that such 
discrimination does not exist (Muñoz Vázquez and Alegría Ortega 1999; Torres 1995; Zenón Cruz 
1974).  This fact suggests that individuals who are assigned to lower-status color categories are more 
likely to experience more frustrating social interactions, greater psychosocial stress, and elevated 
blood pressure. 
     A model recently developed by Dressler (1996a) provides a framework for testing these ideas.  
The central concept in Dressler’s model is cultural consonance, the degree to which an individual’s 
behavior approximates the cultural ideal in any given domain.  The first step in specifying the model 
is to identify the set of shared beliefs about what is culturally appropriate or desirable in a particular 
domain.  It is then possible to calculate the similarity between an individual’s actual behavior and the 
cultural ideal and to relate this measure to health outcomes like blood pressure.  Field studies in 
Brazil (Dressler, et al. 1998a, 1999) and the southern United States (Dressler, et al. 1998b) show that 
individuals whose actual behavior most closely approximates the cultural model of a successful 
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lifestyle also have the lowest blood pressure.  This relationship holds independent of age, sex, diet, 
obesity, and conventional measures of socioeconomic status. 
     The findings from Brazil are particularly relevant here, because the effect of cultural consonance 
on blood pressure is different for darker-skinned Brazilians than for their lighter-skinned 
counterparts.  As individuals are better able to achieve the culturally desirable lifestyle, blood 
pressure decreases more rapidly among darker- than among lighter-skinned Brazilians.  Indeed, the 
lowest average blood pressures are found among dark-skinned Brazilians who score high in cultural 
consonance.  To explain this finding, Dressler et al. suggest that achieving a culturally desirable 
lifestyle helps overcome the stigma of having dark skin in Brazilian society.  This interpretation fits 
with what we know about the nature of color classification in Brazil: “money whitens” (Degler 
1971:105).  The cultural consonance model goes a step further than conventional explanations of 
color classification by specifying the cultural mechanism that may be at work.  As one is better able 
to live in accord with the norms of Brazilian society, ascribed color status becomes progressively 
lighter—even for the darkest-skinned individuals.  This improvement in social status results in less 
exposure to frustrating social interactions and in lower mean blood pressure.   Puerto Rico, which 
“offers certain similarities to Brazil” (Hoetink 1967:38) with regard to the cultural significance of 
skin color, provides an appropriate setting for the first empirical test of this interpretation. 
 

RESEARCH DESIGN AND METHODS 
 
     The research design consists of both exploratory and explanatory components.  The exploratory 
phase will combine qualitative and quantitative ethnographic methods aimed at describing the 
cultural model of “color” in Puerto Rico.  Specific goals of this phase are: (a) to elicit the cultural 
significance of skin color as a determinant of exposure to psychosocial stress, and (b) to specify a 
model of cultural consonance in lifestyle that can be used to predict variation in blood pressure.  The 
explanatory phase will incorporate the results into a test of competing hypotheses about the 
relationship between skin color and blood pressure.  The following hypotheses can be specified in 
advance: 

 
H1: Cultural consonance in lifestyle will be associated with lower average blood pressure. 
 
H2: Cultural consonance in lifestyle will be associated with lighter (higher-status) ascribed color. 
 
H3: Darker (lower-status) ascribed color will be associated with higher average blood pressure, 

controlling for actual skin tone. 
 
H4: These associations will be observed after controlling for other known risk factors, including 

age, obesity, socioeconomic status, and self-perceived discrimination. 
 
     The research will take place during 12 months of fieldwork in Arroyo, Puerto Rico.  Arroyo is a 
suitable location for this research for a number of reasons.  First, it is located in the southeastern 
coastal zone where sugar production was heavily concentrated for more than a century (Scarano 
1984; Steward, et al. 1956).  The plantation economy that sprang up around the neighboring 
municipio (municipality) of Guayama led to the importation of African slaves to the region, and 
today’s population is therefore somewhat darker in complexion than is the island’s population as a 
whole.  Second, with a population of less than 20,000 in the entire municipio and less than 10,000 in 
the town center (US Census Bureau 1994), Arroyo is small enough to make a detailed study of the 
town feasible.  Yet the ongoing economic development in the region ensures sufficient 
socioeconomic diversity to expect variation in the distribution of psychosocial stressors and blood 
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pressure.  Third, the proximity of Arroyo to universities in Guayama and Ponce will facilitate 
collaboration with Puerto Rican scholars. 
 
Data Collection: Ethnography 
 
     (a) Participant observation.  The primary method of data collection over the 12 months of 
fieldwork will be participant observation (Dewalt, et al. 1998).  As a participant observer, I will 
establish residence in Arroyo, make new acquaintances, take part in community activities, work to 
establish rapport, and attempt to understand how considerations of color play into everyday life.  My 
main task will be to make a systematic record of day-to-day interactions, observations, and informal 
conversations by writing field notes on a daily basis (Bernard 1994:180-207).  As part of an iterative 
process, writing field notes will help me identify important questions and domains of life that need to 
be examined in greater detail.  Questions that will guide my early work include the following:  How 
important is skin color relative to other attributes in determining one’s social status?  How significant 
is color in the context of personal relationships, including friendship and marriage?  Does color 
matter at work, in the neighborhood, in schools, or at church?  To what extent do dark-skinned 
individuals experience discrimination or other frustrating social interactions?  Participant observation 
is an appropriate method for addressing sensitive questions such as these.  It will extend the internal 
and external validity of the study by helping me understand the meaning of observations, and it will 
help me formulate sensible questions for later stages of research (Bernard 1994:141). 
 
     (b) Free Listing.  To determine the relevant categories people use in the ascription of color to 
themselves and others, I plan to collect free lists (Weller and Romney 1988:9) of emic color 
categories.  Free listing involves asking a sample of informants to “name all the X’s” there are in a 
given domain.  The goal is to identify and define the salient items in a domain, so that subsequent 
data collection is framed in appropriate terms.  Pre-testing of this technique during a predissertation 
trip to Arroyo in June 1999 demonstrated the feasibility of asking informants to generate lists of 
color categories, and it stimulated further discussion about the significance of color in Puerto Rico.   
     I plan to collect free lists from 20 to 30 informants, a sufficient sample size for most domains 
(Weller and Romney 1988:14).  This technique—like others described below—does not require 
random sampling, but it does require sampling the full range of cultural knowledge about the domain 
(Handwerker and Wozniak 1997).  Therefore, to improve external validity, informants will be 
selected deliberately to maximize heterogeneity with respect to socioeconomic background, skin 
color, sex, and age.  The anticipated sampling strategy is to recruit informants from the five distinct 
barrios (neighborhoods), which are associated with differences in class and color (Torres 1995:34).  
Final appropriate sample size will be adjusted to ensure that few new items are being mentioned by 
additional informants (Weller 1998:372). 
 
     (c) Unstructured and semistructured interviewing.  The initial phase of interviewing will focus on 
unstructured and semistructured interviews (Bernard 1994:209-10; Spradley 1979).  The initial goal 
of these in-depth, open-ended interviews will be to gain a broad understanding of the relevant topics 
and terminology, and to discover the right questions to ask.  I will encourage informants to express 
themselves in their own terms and to determine the pace of the interview.  I plan to conduct 
approximately 20 in-depth interviews with a purposeful sample of informants selected to maximize 
heterogeneity.  Previous researchers’ experience suggests that this sample size should be adequate to 
identify the most salient themes (Handwerker and Wozniak 1997).  All interviews will be tape 
recorded with the permission of each informant. 
     These interviews will focus on two broad sets of questions.  The first concerns the cultural model 
of “color” in Puerto Rico.  Most of the specific questions will emerge from my first-hand experience 
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in Arroyo, but a number of topics can be anticipated.  For example, how is Puerto Rico different than 
the United States in terms of color or race?  Does racial discrimination exist in Puerto Rico?  What 
attributes determine a person’s success in life?  Is color important in the context of work, church, 
friendships, politics, or marriage?  Is it better or worse to be of a certain color?  The second set of 
questions will be designed to generate a list of the behaviors and material goods that are indicative of 
having achieved success.  This list will be presented to others in subsequent interviews to obtain 
ratings of each item’s importance.  These ratings are necessary to develop the measure of cultural 
consonance in lifestyle (Dressler 1996a). 
 
     (d) Structured interviewing.  To complement earlier phases of exploratory interviewing, another 
sample of informants will be recruited for structured interviews.  These interviews will present each 
informant with the same questions, permitting systematic comparisons across individuals and groups.  
The sample will consist of 30 to 40 informants purposefully selected to maximize heterogeneity 
according to the sampling strategy noted above.  Structured interviews will be tape recorded with 
permission of each informant. 
     Two tasks will be administered in the structured interviews.  The first is a replication of Harris’s 
(1970) technique for eliciting color categorizations of standardized facial drawings.  The instrument 
in this test is a deck of 36 male and 36 female drawings generated by permuting three skin tones, 
three hair forms, two nose widths, and two lip sizes for each sex; all other features are held constant.  
With the help of Puerto Rican informants, I will make any necessary adjustments to ensure that the 
set of cards is emically valid before administering the test.  Following Harris, I will present the cards 
to informants in randomized order and allow each informant to glance through the deck before 
identifying the first drawing.  Then, I will ask informants to describe each drawing; if necessary to 
initiate response, I will prompt them to consider color.  After informants have identified the entire 
deck, I will ask them to describe their own color and to select the drawing that most closely 
resembles them.  The results of this task will provide (a) a validity check of the free list results, (b) a 
measure of the relative importance of skin color and other physical features in assigning color status, 
and (c) a measure of the agreement among informants. 
     The second task will provide the ratings necessary for a subsequent test of the cultural consonance 
model.  I will compile a list of behaviors and material goods from earlier interviews and previous 
tests of the model (Dressler, et al. 1999, 1998b).  Then I will ask informants to rate the importance of 
each item with regard to defining an individual as a success in life.  To ensure comparability with 
other research, ratings will be based on a three-point scale of “not at all important,” “somewhat 
important,” or “very important.” 
 
Data Analysis: Ethnography 
 
     The aims of the project require preliminary analysis of the ethnographic data to begin early during 
the course of research, as results from each step of exploratory interviewing and observation will 
shape the questions posed in each subsequent step.  Preliminary analysis of the structured interview 
data must be complete before the survey component can begin, since at least two key instruments 
will be derived from these interviews.  Consequently, I plan to return to the University of Florida for 
one month at the end of the exploratory phase to concentrate on the analysis of ethnographic data and 
the finalization of procedures for the survey component. 
 
     (a) Free Lists.  The analysis of free list data will concentrate on two measures of an item’s 
salience.  The first is simply the frequency with which each term is mentioned by any informant, and 
the second is the salience index as computed by ANTHROPAC (Borgatti 1996).  These measures will be 
used to estimate the cultural salience of individual color categories and to define the boundaries of 
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the domain.  An additional measure of interest is the correlation between each informant’s responses 
and the group as a whole.  This measure is useful for identifying knowledgeable informants who may 
be selected for more intensive interviewing (Borgatti 1992). 
 
     (b) Unstructured and semistructured interviewing.  Open-ended interviews will be partially 
transcribed and coded according to the grounded theory method (Strauss and Corbin 1990).  The 
strength of this method is that it provides a rigorous procedure for identifying themes in the text and 
for developing theoretical models of the relationships among themes (Bernard and Ryan 1998).  It is 
thus well suited to the exploratory aims of these interviews. 
 
     (c) Structured interviews.  The results of the card drawings will form a matrix of N informants by 
72 variables in which the cells contain the color term assigned to each drawing.  This matrix can be 
analyzed using the cultural consensus model (Romney, et al. 1986) routine in ANTHROPAC (Borgatti 
1996).  This model does three things: (1) tests whether there is a single cultural model underlying the 
ascription of color; (2) estimates the “cultural competence” of each informant; and (3) identifies the 
consensus responses for the appropriate categorization of each card drawing—a sort of cultural 
answer key.  I intend to use these results for the measurement of ascribed color in the survey 
component, as described below. 
     The results of the lifestyle ratings will form a matrix of N informants by X variables in which the 
cells contain the ratings assigned to each item.  Cultural consensus analysis will be used to test 
whether informants share a single cultural model of success in lifestyle and to specify the consensus 
ratings of all lifestyle items.  Behaviors and material goods that receive a consensus rating of at least 
“somewhat important” will be regarded as part of the culturally desirable lifestyle.  These items form 
the cultural ideal to which individual behavior will be compared in order to derive a measure of 
cultural consonance in lifestyle. 
 
Data Collection: Survey 
 
     (a) Sampling.  I plan to use a two-stage area probability sampling strategy to select a 
representative sample of households in Arroyo (Fowler 1993).  In the first stage, I will select census 
blocks at random.  Then, I will sample households from each census block using the probability 
proportionate to size technique (Bernard 1994:98).  This procedure ensures that all units have an 
equal probability of being chosen for the sample.  Households will be contacted and invited to 
participate in the research; the aims of the research and the informed consent procedure will be 
explained during this initial contact.  If the household refuses to participate or cannot be reached after 
three attempts, another will be substituted at random.  The respondent for each household will be an 
adult between the ages of 25 and 55 to be chosen at random.  This age range is appropriate, because 
it should provide the greatest blood pressure variation (Dressler 1993:80). 
     The desired sample size is 200 individuals.  This sample size is reasonable given the constraints 
on time and resources, and previous research suggests that it is sufficient to provide stable parameter 
estimates (Dressler, et al. 1999:52).  Based on previous research (Dressler, et al. 1999; Hutchinson 
1984; Sorlie, et al. 1988), I anticipate a response rate of approximately 70%.  Therefore, to ensure a 
final sample size of 200, the initial sample will be designed to select 300 households.  Interviews will 
be conducted in the home of each respondent. 
 
     (b) Selection and training of assistant.  I will recruit and train an assistant to help administer the 
survey.  Preference will be given to local anthropology or other university students who may benefit 
from the experience, but no background in interviewing is necessary.  The assistant will have two 
roles.  The first will be to help conduct the interview, including the measurement of height and 
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weight.  I will provide the necessary training and monitor data collection throughout the survey 
phase.  The second role will be to provide a culturally appropriate measure of each respondent’s 
ascribed color.  The goal will be to estimate the emic color category to which each respondent would 
be assigned by other members of the community.  To evaluate the validity of the assistant’s rating, I 
will administer the card drawing task and use the results to calculate his or her “cultural competence” 
as measured by cultural consensus analysis (Romney, et al. 1986).  I will also interview the assistant 
to determine whether his or her knowledge of the cultural model of “color” is typical of others in the 
community. 
 
     (c) Measurement of blood pressure.  Blood pressure measurements will be made using an 
automatic blood pressure monitor, Omron Model HEM-737AC (Omron Healthcare Inc, Vernon 
Hills, IL).  This automated device has been validated for use in population-based studies (Anwar, et 
al. 1998), and it virtually eliminates observer error in blood pressure measurement (Cooper, et al. 
1997a).  Three blood pressure readings will be taken at standardized intervals, and subsequent 
analyses will be based on the average of the three.  Both systolic and diastolic blood pressure will be 
recorded. 
 
     (d) Measurement of skin color and ascribed color.  Three measurements of color will be taken in 
order to isolate the effect of skin color as phenotype from skin color as status marker.  Actual skin 
tone will be measured by using a Photovolt ColorWalk instrument, a handheld tristimulus 
colorimeter that produces a measure of lightness (L*) used in dermatological skin color studies 
(Shriver and Parra in press; Takiwaki, et al. 1994).  Two emic measurements of each respondent’s 
color will also be made.  The first will be the assistant’s rating of ascribed color.  This rating is 
designed to estimate the color status implicitly ascribed to a respondent in the course of everyday 
social interaction.  The specific form of the rating will be determined during the exploratory phase of 
research, but I anticipate a five-point scale ranging from negro to blanco, with a midpoint of 
trigueño.  The second measurement will be the respondent’s self-identification of his or her own 
color.  Previous researchers have reported difficulty in asking respondents to identify their color 
status (Duany 1998:157), so one aim of the exploratory interviews will be to develop an appropriate 
instrument. 
 
     (e) Measurement of cultural consonance in lifestyle.  Respondents will be asked to self-report 
ownership of material goods and adoption of behaviors that received consensus ratings of at least 
”somewhat important” in defining success in life.  Cultural consonance, or the degree of adherence to 
the cultural model of lifestyle, can be calculated as the proportion of items owned that belong to the 
cultural model.  This proportion is multiplied by 100 to derive a measure that ranges from zero 
(ownership or adoption of no items) to 100 (ownership or adoption of all items) (Dressler 1996a).  
 
     (e) Measurement of covariates.  All the usual sociodemographic variables measured in blood 
pressure research will be recorded to control for competing explanations of the observed 
relationships.  These variables include: sex, age, socioeconomic status, weight, height, and physical 
activity level.  Socioeconomic status will be measured by income, education, and occupational rank 
of both head of household and spouse, if present.  These individual-level data can be aggregated to 
derive a measure of household socioeconomic status (Krieger, et al. 1997).  Weight will be measured 
in kilograms using a Tanita Scale (TBF 521, Tanita Corp., Arlington Heights, IL), and height will be 
measured in centimeters using a portable measuring board (PE-AIM-101, Perspective Enterprises, 
Kalamazoo, MI).  These measures will be used to calculate body mass index (BMI, weight in 
kg/height in m2), a measure of obesity.  Physical activity level will be estimated by asking a single 
question used in the Puerto Rico Heart Health Program (Costas, et al. 1981).  Finally, reports of self-



 

 9

perceived discrimination will be based on an adaptation of existing instruments (Krieger 1999).  
Dietary data will not be collected, because previous research shows that the skin color and cultural 
consonance effects are independent of diet (Costas, et al. 1981; Dressler, et al. 1999).  In addition, the 
collection of high quality dietary data is labor-intensive and could therefore compromise the 
collection of other relevant information (Nelson and Bingham 1997). 
 
Data Analysis: Survey 
 
     (a) Exploratory analysis.  Data analysis will begin with careful inspection of the data using 
descriptive statistics and graphical displays.  This initial phase of analysis is designed to check for 
potential violations of assumptions regarding normality, constant variance, and linearity.  All 
analyses will be conducted separately for systolic and diastolic blood pressure.   
 
     (b) Multivariate analysis.  The major analytic tool will be multiple regression analysis (Glantz and 
Slinker 1990).  To test the hypothesis that blood pressure is inversely related to cultural consonance 
in lifestyle (H1), systolic and diastolic blood pressure will be regressed separately on the measure of 
cultural consonance.  This model will be extended to test for the interaction effect between skin color 
and cultural consonance observed by Dressler et al. (1999).  This interaction will be formed as a 
cross-product term between skin color and cultural consonance, with the consonance measure 
converted to a z-score (m = 0.0; sd = 1.0). 
     The hypothesis that the relationship between actual skin tone and blood pressure is modified by 
the ascription of color status (H3) will also be modeled with multiple regression.  The effect of 
ascribed color will be operationalized as a cross-product interaction term between actual skin tone 
and ascribed color.  For this analysis, ascribed color will be dichotomized into light and dark 
categories coded as –1.0 and +1.0, respectively.  This form of “contrast coding” helps to reduce 
collinearity problems resulting from including a cross-product term with a dummy variable (Glantz 
and Slinker 1990).  However, this coding strategy will not eliminate the collinearity introduced by 
the expected correlation between skin color and ascribed color.  It will be necessary to inspect the 
variance inflation factor and to consider alternative analytic strategies if collinearity remains a 
problem (Glantz and Slinker 1990).  To control for competing explanations (H4), both models (H1 
and H3) will be extended to allow covariates to enter on a stepwise basis.  The explanatory power of 
the models will be tested with an F-statistic, and confidence intervals will be estimated for individual 
regression coefficients. 
     I will test the hypothesis that ascribed color is associated with cultural consonance in lifestyle (H2) 
using multiple logistic regression (Agresti 1996).  Ascribed color will be coded as an ordinal 
response variable with three levels: light, intermediate, dark.  I will then assess the relationship 
between ascribed color and cultural consonance in lifestyle using a cumulative logit model (Agresti 
1996:211).  A confidence interval for the odds ratio (eβ) will estimate the strength of the association 
between cultural consonance and ascribed color. 
 

SIGNIFICANCE 
 
     This research is important for four main reasons.  First, it contributes to the anthropological 
critique of “race” as a biological concept.  Recent discussions (Mukhopadhyay and Moses 1997; 
Harrison 1998) illustrate that a central task facing the discipline is to reintroduce the anthropological 
voice in discussions of race at every level of American society.  One of the most important arenas for 
making this voice heard is health research, where the view of “race” as a legitimate biological 
concept still prevails (Muntaner, et al. 1996; Williams 1997).  I have chosen to study the case of 
hypertension in African-derived populations because it is regarded as “the key potential exception to 
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the proposition that racial differentials in common disease are social in origin” (Cooper 1984:722).  
This project marks the beginning of my efforts to test the limits of this claim. 
     Second, this study adds to the anthropological literature on sociocultural correlates of 
psychosocial stress and health (e.g., Bindon, et al. 1997; Dressler 1999b; Janes 1990).  In particular, 
it provides a comparative, theory-building extension of the cultural consonance model (Dressler, et 
al. 1999).  Third, the project builds on recent efforts to stimulate biocultural research in 
anthropology, including a call to study the biological consequences of racism (Goodman and 
Leatherman 1998:29). 
     Finally, the problem of hypertension in African-derived populations is not just an academic 
curiosity; it is a matter of substantial differences in life and death.  By adding new knowledge to our 
understanding of social variation in blood pressure, this project may contribute to a reduction of 
health disparities among ethnic groups.     
 

RESEARCH TIMETABLE 
 
     The project will involve 12 months of fieldwork.  The first eight months will be devoted to 
ethnographic research in Arroyo.  The sequence of data collection, described in detail above, will 
progress from relatively unstructured to highly structured techniques.  During this period, I will 
refine survey questions and begin training a field assistant.  I will return to the University of Florida 
for one month to concentrate on preliminary analysis of the ethnographic data and to make final 
preparations for the survey component.  Funding is not requested for this month.  The final four 
months of fieldwork are allotted to complete the survey.  Participant observation will continue 
throughout this period, and final follow-up interviews will be conducted before leaving the field. 

 
FEASIBILITY 

 
     During a predissertation trip to Puerto Rico in June 1999, I met with Prof. David Hernandez, the 
Chair of Anthropology and Sociology at the University of Puerto Rico-Rio Piedras.  Dr. Hernandez 
confirmed the relevance of the issues raised by my project, and he put me in contact with other 
Puerto Rican scholars who may offer assistance during my research.  I also met with municipio 
officials in Arroyo, who expressed support for my research and recalled the work of another 
anthropologist in the town (Torres 1995).  I have received extensive training in field methods and 
have used the relevant interview techniques in research in Gainesville, Florida and Cologne, 
Germany.  I have studied Spanish for five years and will enroll in an intensive language course for 
one month prior to starting my research (funding not requested).  Finally, coursework in multivariate 
statistics and categorical data analysis has prepared me for the statistical work. 
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