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ABSTRACT OF THE THESIS 

Risk Factors for Cardiometabolic Disease among Pacific Islanders in California: Results 

from the California Health Interview Survey 

      By 

Farheen Nazneen Faruk 

Master of Science in Epidemiology 

University of California, Irvine 2018 

Professor Hoda Anton-Culver, Chair 

Pacific Islanders are often analyzed as a subset of the Asian population. There is 

a lack of research on the Pacific Islander population in California. Although the Pacific 

Islander population in the United States is rather small, it is still important to study. The 

objective of this study determined the risk factors for these cardiometabolic disease 

conditions in Pacific Islanders. The prevalence of diabetes, high blood pressure, and 

overweight/obesity were examined in Pacific Islanders, and risk factors associated with 

these conditions were examined in Pacific Islanders. We found that Pacific Islanders 

had a weighted prevalence of diabetes that was intermediate in comparison to other 

race groups. Hypertension was lower than the overall sample prevalence and most race 

groups. Overweight and obesity prevalence was second highest in the Pacific Islander 

population. It was also found that the risk factors associated with each disease outcome 

differed between Pacific Islanders and Whites. Smoking status, high blood pressure, 

and high BMI were associated with odds of diabetes. Insurance status, diabetes, and 

high BMI were associated with odds of high blood pressure. Diabetes, high blood 

pressure, and sex were associated with odds of high BMI in Pacific Islanders. 
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Chapter 1: Introduction & Background 

 The Asian Pacific Islanders (API) population has historically been known to have 

lower rates of diabetes and cardiometabolic diseases compared to the overall California 

population, however, new research has shown this may be changing. 3 Previous studies 

have found that overall health among API varies across socioeconomic status.2 

Compared to Whites, the API population is more likely to be diagnosed with stroke.7 

The API population compared to Whites, may have higher rates of patients diagnosed 

at younger ages with cardiometabolic disease. 8 They also may have a higher 

prevalence of diagnosed cases of diabetes, hypertension and obesity. 7 As diabetes 

and other cardiometabolic risk factors increase in prevalence in the United States, they 

are steadily increasing in the API population as well. 4 Many studies have found that 

pooling Asian and Pacific Islanders together decreases the risk of the overall group.5 As 

each subgroup within the API grouping has different prevalence of diseases.3 This study 

focuses on identifying the differences in cardiometabolic diseases and factors 

associated with disease prevalence in the Pacific Islander population. We were 

interested in the Pacific Islander population in California due to the lifestyle differences 

in California. From 2000 to 2010  Pacific Islanders account for about .4%  of the 

California population.9 Studies on Pacific Islander men in California illustrate men with 

higher body mass index (BMI) have less risk of diabetes and, other risk factors are not 

associated with BMI.6 Overweight and obesity is an ongoing issue among the API 

population, and men are more likely to fall into the stereotype of large/obese.10   These 

findings are controversial as other studies have found that higher BMI among Pacific 

Islanders was related to diabetes, hypertension and MI.5  
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This project will use data from the California Health Interview Survey (CHIS) 

pooled over ten years (2001-2009). CHIS is the largest state-level survey currently 

available.14 CHIS does not use a simple random sampling technique used in most 

studies.  Therefore the variance cannot be calculated by default in statistical software.14 

Data collection for CHIS is done in two steps, the first step random phone numbers are 

selected per county.14 The second step chooses one adult member from the household, 

this member is then contacted for interview.14 Due to this data collection method, CHIS 

data needs to account for the weighted variables.14 The outcomes of interest are 

specifically diabetes, and other cardiometabolic risk factors associated with diabetes; 

obesity and hypertension. The covariates to investigate are, lifestyle factors that are 

similarly documented throughout the years, and socioeconomic factors, and diabetes, 

hypertension, BMI interchangeably when they are each not the outcome 

Background  

Per the Department of Health for minorities, diabetes is among the top five 

leading causes of death for the Pacific Islander population.5 About 30 percent of Fijians 

are obese, with 80 percent of American Samoan women being obese.5 This seems to 

be associated with the increase in importation of food from other countries, but also the 

poor health care availability.4 Hypertension in Native Hawaiian/Pacific Islanders, 

according to the State of Hawaii, indicate that Pacific Islanders are 1.6 times more likely 

to have hypertension than Whites.9 

According to the WHO, about 40% of the population in the pacific island region 

has been diagnosed with cardiovascular disease, diabetes and hypertension and three-

quarters of all deaths in the pacific islands can be accounted for by these diseases.2 
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The two major types of diabetes affecting the population are type 1 and type 2 diabetes 

mellitus.6 Type 1 diabetes, where the immune system attacks and destroy the 

pancreatic cells that create insulin, resulting in the body not having the ability to produce 

insulin and patients become dependent on synthetic insulin.6 Type 2 diabetes occurs 

when the body cannot properly use or create insulin, it is the most common type of 

diabetes and can occur at any age.11 Metabolic syndrome is a term coined towards a 

collection of cardiovascular disease risk factors including elevated glucose, 

dyslipidemia, hypertension, and abdominal obesity.8  

Hypertension or high blood pressure is defined by increased pressure on the 

blood vessels which increases the strain on the heart and risk of heart attack or 

stroke.14 Hypertension accounts for 47% of all ischemic heart disease events.2 The risk 

for coronary heart disease increases incrementally as blood pressure rises about 

115/75 mmHg.2 The risk for coronary heart disease in Pacific Islanders is 1.1 times 

higher than Whites in Hawaii.9 According to the American heart association, high blood 

pressure has been revised to 140/60 mmHg.1 Studies done on hypertension, have 

shown that the Pacific Islander population had a lower medication adherence and a 

lower hypertension education.13 A survey done on the Tongan and Samoan population 

in California, found that overall both Samoans and Tongans have a lower risk of 

hypertension than other Californians.12  Another study done in California on Pacific 

Islanders found that they have lower rates of hypertension compared to other race 

groups, they also found that those with hypertension are less aware of healthy 

behaviors.13 
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 Being overweight or obese is a very prominent issue among the Pacific Islander 

population. Pacific Islander men are more likely to fall into the stereotype of 

large/obese.5 A study focusing on Tongan and Samoan men in the United States found 

that being overweight or obesity started from a younger age in Pacific Islander men 

compared to white adult males in the United States.10 They found that overall obesity 

reduced the risk of having more than one health disparity in these men. They also found 

that these overweight/obese men had a lower risk of diabetes.10 BMI may not be well 

representative of obesity in the Pacific Islander population as the population is 

�S�D�U�W�L�F�X�O�D�U�O�\���V�H�H�Q���D�V���E�H�L�Q�J���³�R�E�H�V�H�´���D���E�H�W�W�H�U���L�Q�G�L�F�D�W�R�U���R�I���R�E�H�V�L�W�\���P�D�\���E�H���E�R�G�\���I�D�W��

percentage.10 A BMI from 18.5 to 25 kg/m2 falls within the normal range, and 25 to 30 

lies in overweight, BMI 30-40 is considered obese and a BMI of over 40 is considered 

morbidly obese. The highest risk of cardiovascular disease lies in the overweight or 

obese groups, so it is important to analyze the risk of CVD by obesity status among the 

Pacific Islander populations.3 Many risk factors such as lifestyle and environment are 

related to increased BMI such as diet and smoking. 3 Previous studies have had 

inconsistent results regarding risk factors, thus researching the risk factors of 

cardiometabolic diseases within Pacific Islander populations is important to properly 

understand the underlying risk of CVD. 
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Research Question and Public Health Relevance 

Research Question  

To determine if there is an increased prevalence of diabetes, high blood pressure 

and overweight/ obesity among Pacific Islanders in California compared to Whites and 

identify risk factors associated with these conditions.  

Public Health Relevance:  

The Pacific Islander population has been constantly underrepresented in 

biomedical research while the burden of cardiometabolic diseases in the population 

seems to be rising. This study will bridge the gap in knowledge related to the 

association between obesity, diabetes, and hypertension among the Pacific Islander 

population in California. The results may be informative for future interventions targeting 

lifestyle factors specific to the Pacific Islanders.  
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Chapter 2: Aims 

Specific Aim 1  

Use the California Health Interview Survey Data to estimate prevalent rates of 

cardiometabolic disease within the Pacific Islander population (2001-2009). 

The first aim of this study is to determine if there is an increase in the prevalence of 

obesity, hypertension, and diabetes among the Pacific Islander population compared to 

other ethnic groups. 

Hypothesis: Pacific Islanders will have an increased prevalence of these 

cardiometabolic disease conditions compared to other ethnicities. 

Specific Aim 2  

To analyze the difference among risk factors associated with these cardiometabolic 

disease conditions, between Pacific Islanders and Whites.  

Hypothesis: Pacific Islanders who smoke, have other cardiometabolic syndrome 

outcomes, or have a lower educational attainment, will have a higher prevalence of 

these cardiometabolic disease conditions compared to Whites. However, work status, 

marital status, and medical insurance status may not significantly associated with 

cardiometabolic outcomes.  

 

 

 

 

 

 



 
 

7 
 

Chapter 3: Methods 

Population of Study  

CHIS data was from 2001 to 2009, with a total sample of 239,996 adults. The CHIS 

study sample includes men and women age 18-90. The average age of the population 

was about 47 years, and 49 percent of the population was male, with 51 percent female. 

For the population break down by race group please refer to Figure 1. The population 

surveyed was from California, and every year the sample population differs, decreasing 

the risk of duplicates across years. Due to the dual stage sampling, each geographic 

region within California is well represented.   

Design 

Data Source and Definitions  

 This project would be considered a cross-sectional study, nine years of CHIS 

data from the years 2001-2009 will be pooled. From 2001-2009 CHIS data was 

conducted every two years, starting in 2010 the surveys were conducted yearly. 

Although pooling was still possible between the biennial and yearly surveys, we were 

advised against it, to avoid any weighting complications. CHIS is the largest state-based 

health survey in the United States and is conducted over the telephone via random digit 

dialing. The survey is conducted yearly and thousands of California households are 

selected as part of the sample, to represent the diverse state population. Counties and 

regions are well represented as a multistage sample design is implemented, every 

county is broken into 44 geographic strata and 14 sub-groups for landline calls. The 

mobile phone calls only take up twenty percent of the sample and the rest are all 

landline calls. Adults, children, and teens are all included in the CHIS surveys, but for 
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purposes of this research project, we are only interested in the adult population. The 

sample was chosen for CHIS in a dual stage random digit dialing method, in order to 

increase the external validity of the data, proper weights need to be applied. Weighing 

the data allows statisticians to calculate the estimates of the health characteristics for 

the entire California population including counties and cities. The weighting procedure 

used with CHIS decreases the variance, and any selection bias, but also adjusts for 

over-sampling in certain populations and under-sampling in others. Due to the relatively 

small sample size of Pacific Islanders, we decided to pool 9 years of data to increase 

the power of analysis done among the Pacific Islander groups. Only certain variables 

were included in the analysis due to inconsistencies in data collection throughout the 

surveys. Variables that were not collected every year were not included in the analysis.9 

Variable Definitions 

Outcome Variables  

Diabetes is questioned in different ways but the questions that interest the study 

�D�U�H�����³�+�D�V���W�K�H���G�R�F�W�R�U���H�Y�H�U���W�R�O�G���\�R�X�����W�K�D�W���\�R�X���K�D�Y�H���G�L�D�E�H�W�H�V���R�U���V�X�J�D�U���G�L�D�E�H�W�H�V�"�´�����³�$�U�H���\�R�X��

�Q�R�Z���W�D�N�L�Q�J���L�Q�V�X�O�L�Q�´�����D�Q�G���³�'�R���\�R�X���Q�R�Z���W�D�N�H���G�L�D�E�H�W�L�F���S�L�O�O�V���W�R���O�R�Z�H�U���\�R�X�U���E�O�R�R�G���V�X�J�D�U�"�´. It is 

important to include all three to account for participants that believe that managing 

diabetes would mean they do no longer have the disease. Hypertension is similarly 

questioned and continues to be consistent throughout the survey years just as diabetes 

including; "Has a doctor ever told you that you have high blood pressure?", "Are you 

now taking any medications to control your high blood pressure?". Participants refusing 

to respond and responding as don't know, pre-diabetes, or pre-hypertensive were 

excluded from the study. BMI was calculated using self-reported height and weight, and 
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overweight to obese factor was determined using the BMI cutoff points. BMI over 25 

kg/m2 were considered overweight and BMI over 30 kg/m2 was determined to be 

obese.9 

Covariates  

To properly capture the different languages spoken in California the surveys 

were conducted in different languages including English, Spanish, Chinese (Cantonese 

and Mandarin), Japanese, Korean, and Vietnamese.9 These languages were derived 

from the 2000 census as most commonly spoken languages in the State of California, 

this was a great way to be all inclusive and decrease language barrier issues while 

conducting the surveys.9 Topics investigated included information about health status, 

health conditions, mental health, health behaviors, women's health, dental health, food 

insecurity and hunger, access to and use of health care, health insurance, public 

program eligibility, neighborhood, interpersonal violence, child care, school attendance, 

employment, income, and the interviewee demographic characteristics. All questions 

were self-reported and there was no medical record verification, however, not all 

variables are included in the analysis as not all were of interest to this study. 9 

General health status is a participant opinion question as they are asked if 

generally, they would categorize their health as excellent, very good, good or poor. We 

also included questions about heart disease, so that it can be adjusted for in the 

analysis; " Has the doctor ever told you, that you have any kind of heart disease?" and 

"Has a doctor ever told you that you have heart failure or congestive heart failure?".  

Smoking is always an important health behavior to consider due to its positive 

association with �P�X�O�W�L�S�O�H���G�L�V�H�D�V�H�V�����T�X�H�V�W�L�R�Q�V���Z�H���D�V�N�H�G���L�Q�F�O�X�G�H�G���³�+�D�Y�H���\�R�X���V�P�R�N�H�G����������
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�R�U���P�R�U�H���F�L�J�D�U�H�W�W�H�V���L�Q���\�R�X�U���H�Q�W�L�U�H���O�L�I�H�W�L�P�H�"�´���D�V���W�K�L�V���L�V���W�K�H���F�X�W�R�I�I���Q�X�P�E�H�U���X�V�H�G���W�R���U�H�S�U�H�V�H�Q�W��

�D���³�V�P�R�N�H�U�´. �:�H���D�O�V�R���L�Q�F�O�X�G�H�G���P�R�U�H���V�S�H�F�L�I�L�F���V�P�R�N�L�Q�J���T�X�H�V�W�L�R�Q�V���³�'�R���\�R�X���Q�R�Z���V�P�R�N�H��

cigarettes every �G�D�\�����V�R�P�H���G�D�\�V�����R�U���Q�R�W���D�W���D�O�O�"�´���D�Q�G���³�2�Q���W�K�H���D�Y�H�U�D�J�H�����K�R�Z���P�D�Q�\��

�F�L�J�D�U�H�W�W�H�V���G�R���\�R�X���Q�R�Z���V�P�R�N�H���D���G�D�\�"�´��. Alcohol consumption is included in the analysis 

�D�O�V�R���D�Q�G���W�K�H���R�Q�O�\���F�R�Q�V�L�V�W�H�Q�W���T�X�H�V�W�L�R�Q���W�K�U�R�X�J�K�R�X�W���W�K�H���V�X�U�Y�H�\�V���Z�D�V���³���+�D�Y�H���\�R�X���K�D�G��

alcohol in the past 30 days�"�.́9 

�(�G�X�F�D�W�L�R�Q�D�O���D�W�W�D�L�Q�P�H�Q�W���Z�D�V���E�D�V�H�G���R�Q���W�K�H���U�H�V�S�R�Q�V�H���W�R���W�K�H���T�X�H�V�W�L�R�Q�����³�:�K�D�W���L�V���W�K�H��

�K�L�J�K�H�V�W���J�U�D�G�H���R�I���H�G�X�F�D�W�L�R�Q���\�R�X���K�D�Y�H���F�R�P�S�O�H�W�H�G���D�Q�G���U�H�F�H�L�Y�H�G���F�U�H�G�L�W���I�R�U�"�´. Work status 

last week, was the most consistent way of analyzing work pattern, as it was the only 

consistent variable on work status throughout the survey years it is actually worded as 

�³�:�K�D�W���Z�H�U�H���\�R�X���G�R�L�Q�J���O�D�V�W���Z�H�H�N�"�´���D�Q�G���W�K�H���R�S�W�L�R�Q�V���L�Q�F�O�X�G�L�Q�J���Z�R�U�N�L�Q�J���D�W���D���M�R�E�����O�R�R�N�L�Q�J���I�R�U��

work, or not working to follow up on this we include a question about reason why not 

working and the options include vacation, sick time, or unemployed and more.9  

Nutrition was not questioned similarly throughout the years, 2003 had a detailed 

questionnaire about food intake but it was not replicated, so in order  to account for 

nutrition we used the questions about balanced meals. This question encompassed 

diet, and socioeconomic status: "(I/We) couldn't afford to eat balanced meals." Was that 

often true, sometimes true, or never true for you and your household in the last 12 

�P�R�Q�W�K�V�"�´9 

Income was denoted by the households total annual income, we categorized the 

continuous variable by less than 30,000USD, 31,000USD- 50,000USD, 51,000USD-70, 

000USD, 71, 000USD - 90,000USD and 91,000USD or more. In our analysis 

51,000USD- 70,000USD total annual income was used as the reference. Insurance 
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status was also questioned based on currently insured and any insurance in the past 

year. Marital status was questioned including all statuses but not the number of 

marriages a person may have had. �5�D�F�H���Z�D�V���G�H�W�H�U�P�L�Q�H�G���E�\���³�Z�K�L�F�K���\�R�X���P�R�V�W���L�G�H�Q�W�L�I�\��

�Z�L�W�K�´�����D�Q�G���D�J�H���Z�D�V���G�H�W�H�U�P�L�Q�H�G���E�\���W�K�H���G�D�W�H���R�I���E�L�U�W�K�����J�H�Q�G�H�U���Z�D�V���³�P�D�O�H���R�U���I�H�P�D�O�H�´.9 

Statistical Methods 

 CHIS public use data was analyzed in using SAS 9.2 statistical software (SAS 

Institute, Inc., Cary, NC), and all analyses include the CHIS designed replicate weights 

to account for complex study sampling. Statistical significance was fixed at a p-value of 

less than 0.05. Strata and cluster variables were only available in the confidential 

datasets, and were not necessary to use with replicate weight analysis. The covariates 

can be categorized as lifestyle or health-based. Lifestyle factors include employment, 

education, marital status, smoking, drinking, age and sex. Health-based factors include 

medical insurance, diabetes, hypertension, and obesity.   

Aim 1 Methods  

The first aim of the study was to determine the prevalence of diseases by race 

group. The prevalence of each disease outcome, by race, was determined by dividing 

cases of disease by the population of each race group after applying the appropriate 

replicate weights to the sample. The survey frequency procedure in SAS was utilized to 

determine appropriate weighted disease prevalence.  

Aim 2 Met hods  

 The second aim of the study focuses on the association between all the 

covariates independently with disease outcomes, and the differences between Pacific 

Islanders and Whites. All covariates may be associated with cardiometabolic diseases, 
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so first we analyzed them independently, and then adjusted for other variables. This aim 

focused on analyzing the different factors and studying whether these factors were 

associated with diabetes, hypertension, and overweight/obesity or not.  

Variable Selection 

Forward and backward selection algorithms were utilized to determine which 

covariates to include in the model with a inclusion p-value of 0.20. Individual logistic 

regression models for each outcome of interest (diabetes, high blood pressure, and 

overweight/obesity) were run for Pacific Islanders. Variable selection for the White 

group, for each outcome of interest, was determined using forward and backward 

selection as well. Adjusted odds ratios were obtained after running the logistic 

regression for each model. The groups were then compared to one another to 

determine the differentiation between factors associated with cardiometabolic disease 

prevalence.  

Bivariate Analyses  

Logistic regression analysis was implemented for; work status, sex, education, 

medical insurance status, marital status, heart disease, smoking status, diabetes, 

hypertension, and obesity for all Pacific Islanders and Whites. A bivariate logistic 

regression was utilized to examine the independent association of each variable and 

outcome. Every variable was analyzed for an association with diabetes, high blood 

pressure and overweight/obesity outcomes among both Pacific Islanders and Whites. 

Unadjusted odds ratios were extrapolated from these bivariate logistic regression 

analyses.  
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Multivariate Analysis 

Adjusted models will include; sex, education, medical insurance status, marital 

status, smoking status. These covariates are important to include, and adjust for, to 

increase the external validity of the study. There are multiple covariates to consider so it 

would be best to run a multivariate logistic regression with all the variables in the model. 

Multivariate logistic regression analyses were implemented to determine the odds of 

disease in the overall sample, and then separately in Pacific Islanders compared to 

Whites. In the overall logistic regression model with race, we used Whites as the 

reference group. Diabetes, hypertension, and overweight/obesity were used as 

outcomes for each logistic regression model. When predicting one of these conditions 

the other diseases were included as independent variables in the regression model, for 

example when predicting diabetes, high blood pressure and overweight/obesity were 

included as independent variables.  

Weighting 

 The weighting and variance accounted for the data collection method. A code is 

provided by CHIS to use in SAS for proper variance calculations considering the 

weighted variables 9. Using the weights allowed for standardization across the 

population and increases the external validity. Overall the Pacific Islander population 

was compared to each ethnicity present in the CHIS population to examine differences 

by outcome.  
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Chapter 4: Results  

Descriptive Statistics  

 
Figure 1 Study population by Race/Ethnicity 

 Figure 1 shows a breakdown of the sample population by race in the CHIS 

dataset. Pacific Islanders are the smallest population group taking up only .28 percent, 

followed by Alaskan Indian/American Natives that only account for 1 percent. Hispanics 

and Asians were better represented than African Americans in this sample population. 

The largest and best represented race group in the sample population was Whites.   
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Table 1.1 Participant Descriptive Characteristics by Race 
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Table 2.2 Participant Descriptive Characteristics by Race 

 

Table 1.1  indicates that there are significant differences in participant demographic 

characteristics across race categories. There are 239,996 participants in the dataset, 

Pacific Islanders had the smallest population in the study (N=108286). Average age was 

lower in Pacific Islanders than Whites but was higher than Hispanics. As shown in Table 

1.1  race categories were similar in proportion of males to females. Across almost all 

race categories there were more overweight or obese participants than normal weight, 

the only exception was for Asians. Due to the relatively small number of underweight 
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participants across race, we excluded the underweight population from our analyses. 

Diabetes percentage varies by group but was highest in the Alaskan Indian and 

American Native group, followed by African American and Pacific Islanders. 

Hypertension varies significantly by race group, the lowest percent was among 

Hispanics followed by Pacific Islanders. Table 1.2 indicates that across all race groups 

slightly more than half of the population has consumed at least one drink of alcohol in 

the last 30 days, with more than 70% of White participants that drank alcohol in the last 

30 days. �2�Y�H�U�D�O�O���L�Q���H�D�F�K���U�D�F�H���J�U�R�X�S���W�K�H�U�H���Z�H�U�H���P�R�U�H���³�Q�H�Y�H�U���V�P�R�N�H�U�V�´���W�K�D�Q���F�X�U�U�H�Q�W��

smokers or past smokers. Educational attainment varied by groups but followed a 

decreasing pattern with a majority of participants with only a high-school education, in 

�$�V�L�D�Q�V���K�R�Z�H�Y�H�U���W�K�H�U�H���Z�H�U�H���P�R�U�H���S�D�U�W�L�F�L�S�D�Q�W�V���Z�L�W�K���D���%�D�F�K�H�O�R�U�¶�V���G�H�J�U�H�H.  
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Prevalence of disease among Pacific Islanders 

Table 2 Weighted Prevalence and Frequency of Cardiometabolic Disease by Race 

 

Table 2 shows the weighted prevalence of each cardiometabolic disease by race 

group. The Rao Scott chi square test indicated that the weighted prevalence of disease 

was significantly different across race groups. After applying appropriate weights the 

prevalence of disease in all race groups decreased.  

 

Diabetes Prevalence  

As shown in Table 2 within each race group, diabetes was the least prevalent in 

Whites. Diabetes weighted prevalence was lowest in the White group, and highest in 

the AI/AN group, differing significantly across race (p<.0001). Pacific Islanders weighted 

diabetes prevalence was higher than Hispanics and Whites but less than AI/AN. Overall 

the weighted prevalence of diabetes in the sample was less than 10 percent. Although 

the percentages seem relatively similar, the race groups are statistically significant in 

difference of diabetes prevalence. 
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High Blood Pressure Prevalence  

The Rao-Scott Chi square test indicates that the weighted prevalence of 

hypertension differs by race group. Weighted prevalence of high blood pressure in 

Pacific Islanders was higher than Hispanics and Others but lower than the overall 

sample weighted prevalence. The African American weighted high blood pressure 

prevalence is more than 1.5 times larger than the high blood pressure prevalence in 

Pacific Islanders.  High Blood pressure weighted prevalence was only 10 percent in the 

Hispanic group, the lowest across all race groups, and highest among African 

Americans at about 27 percent. 

 

Overweight/obese Prevalence  

The overweight and obese weighted prevalence was shown to be statistically 

significantly different across race, by the Rao-Scott Chi square test.  Overweight and 

Obesity were clumped into one category, the lowest prevalence of overweight and 

obesity was about 33 percent in the Asian group. All other race groups have more than 

a 50 percent weighted prevalence of being overweight or obese. The highest 

prevalence was in the AI/AN group followed by the Pacific Islanders.  
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Table 3 Overall Sample Odds of Cardiometabolic Disease Condition  

  Cardiometabolic Condition 

  Diabetes High Blood Pressure Overweight/Obesity  

Covariates OR (95% CI)  OR (95% CI)  OR (95% CI)  

Race       

Whites Ref Ref Ref 

Pacific Islanders 1.25 (1.17-1.32)** 0.65 (0.45-0.94)* 1.76 (1.32-2.35)*** 

Hispanics  1.22 (1.12-1.32)*** 0.38 (0.35-0.40)** 1.69 (1.62-1.76)*** 

AI/AN 1.98 (1.58-2.48)* 0.82 (0.70-0.98)* 1.72 (1.50-1.98)*** 

Asians 1.17 (1.04-1.33)*** 0.99 (0.92-1.07) 0.42 (0.39-0.45)*** 

African Americans 1.33 (1.18-1.48)*** 1.35 (1.2501.45)** 1.49 (1.38-1.60)*** 

Others  1.43 (1.17-1.75)** 0.59 (0.52-0.66)*** 1.51 (1.38-1.64)*** 

BMI        

Normal Ref Ref ---- 

Overweight/Obese 2.11(1.98-2.36)*** 2.00(1.92-2.08)*** ---- 

High Blood 
Pressure       

No Ref Ref Ref 

Yes 6.62 (6.21-7.06)*** ---- 2.08 (2.00-2.16)*** 

Diabetes       

No ---- Ref Ref 

Yes ---- 5.71(5.31-6.13)** 2.12 (1.98-2.26)*** 

Sex ----     

Male Ref Ref Ref 

Female  ---- ---- 0.57 (0.55-0.59)*** 

Smoking Status       

Never Smoker Ref Ref Ref 

Current Smoker 1.15(1.06-1.27)** 0.86 (0.81-0.93)** ---- 

Past Smoker 1.53 (1.43-1.63)*** 1.70 (1.63-1.78)** ---- 

Heart Disease       

No Ref Ref Ref 

Yes ---- 0.19 (0.18-0.21)* ---- 

 
 *p<0.05,**p<0.01, ***p<0.001 

 
Table 3 shows the adjusted odds ratios for each cardiometabolic disease 

condition by race group. Whites were used as our reference group and the odds ratios 

were adjusted for variables that stayed in the model after forward and backward 

variable selection with a cutoff p-value of <.20. All race groups were statistically  

significant. All other covariates had similar results as Table 4, Table 5 and Table 6.  

The diabetes model was adjusted for race, high blood pressure, high BMI, and 

smoking status.  In the diabetes model AI/AN had the highest odds related to diabetes, 
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and Asians had the lowest odd associated diabetes with Whites as the reference. All 

covariates included in the overall model for diabetes significantly (p>.05) increased the 

odds associated with diabetes. Current smokers had a slightly smaller odds ratio 

associated with diabetes status compared to past smokers when using never smoking 

as a reference.  

 The model for high blood pressure was adjusted for race, diabetes, high BMI, 

heart disease and smoking status. African Americans had a higher odds associated with 

high blood pressure compared to other race groups and Hispanics had the lowest odds 

associated with high blood pressure with Whites as a reference. Heart disease was 

inversely associated with high blood pressure.  

The overweight/obesity model was adjusted for race, diabetes, high blood 

pressure, and sex. Pacific Islanders, using Whites as a reference, had the highest odds 

associated with being overweight or obese in comparison to other race groups. Overall 

Asians have the lowest odds associated with being overweight or obese. Females had a 

lower odds associated with being overweight or obese than males.  
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Risk Factor Analyses 

Table 4 Results of Diabetes Risk Factors by Race 

 
*p<0.05,**p<0.01, ***p<0.001 
Adjusted values are adjusted for all variables listed in the model. 
 

Table 4 shows the unadjusted and adjusted logistic regression analysis that was 

run between each variable of interest and diabetes. For Pacific Islanders and Whites 

high blood pressure was significantly associated with an increased odds of diabetes. 

High BMI was also associated with a higher odds of diabetes in both race groups, 

however, the adjusted odds of overweight/obese Pacific Islanders was about 2 times 

higher than Whites. �µ�6�R�P�H���F�R�O�O�H�J�H�¶���Z�D�V���D�V�V�R�F�L�D�W�H�G���Z�L�W�K���D���G�H�F�U�H�D�V�H���L�Q���R�G�G�V���R�I���G�L�D�E�H�W�H�V��
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in Pacific Islanders, prior to adjusting for other variables. For Whites the unadjusted 

odds associated with diabetes decreased as educational attainment increased, however 

education was not significant after adjusting for other variables. White females had a 

lower unadjusted odds of diabetes, and current White smokers had an increased odds 

associated with diabetes compared to never smokers. Smoking was not significantly 

associated with the unadjusted odds of diabetes in Pacific Islanders. Smoking status in 

Pacific Islanders, after adjustment for covariates, was associated with diabetes odds, as 

current smokers had a lower odds of diabetes, and past smokers had a significantly 

higher odds related to diabetes, compared to never smokers. 
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Table 5 Results of High Blood Pressure Risk Factors by Race 

 
*p<0.05,**p<0.01, ***p<0.001 
Adjusted values are adjusted for all variables listed in the model. 
 

Table 5 shows the unadjusted and adjusted odds ratios by race group for 

covariates associated with high blood pressure. It was shown that there are more 

covariates significantly associated with odds of high blood pressure for Whites, than 

Pacific Islanders. For both race groups, diabetes and high BMI are associated with 

increased odds for high blood pressure. In Whites higher education was associated with 

decreased  odds of high blood pressure, but educational attainment was not 

significantly associated with odds of high blood pressure for Pacific Islanders. After 
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adjusting for other variables, the odds for high blood pressure in overweight or obese 

Pacific Islanders was almost 2 times higher than Whites.  Heart disease among Whites 

was associated with higher odds of high blood pressure, but was not associated with 

adjusted odds of high blood pressure in Pacific Islanders. Not having medical insurance 

decreased the unadjusted and adjusted odds associated with high blood pressure in 

both race groups. Smoking status in Pacific Islanders was not associated with odds of 

high blood pressure, but was statistically significantly associated with the unadjusted 

odds of high blood pressure for Whites. Smoking status, heart disease, and insurance 

did not meet the <.020 p-value cutoff for variable selection and were not included in the 

adjusted model. 
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Table 6 Results of Overweight and Obesity Risk Factors by Race 

 
*p<0.05,**p<0.01, ***p<0.001 
Adjusted values are adjusted for all variables listed in the model. 
 

Table 6 indicates the unadjusted and adjusted logistic regression results  of 

variables associated with  being overweight or obese. These results are similar to 

variables associated with diabetes and high blood pressure for Pacific Islanders and 

Whites. High blood pressure and diabetes are both associated with increased odds of 

being overweight or obese in Pacific Islanders and Whites. Smoking in Whites was 

shown to be associated with a decreased unadjusted odds of being overweight or 
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obese, but was not the same after adjusting for covariates. After adjusting for 

covariates, Whites with high blood pressure however have almost  1.2 times higher 

odds of being overweight or obese than Pacific Islanders. Pacific Islanders with 

diabetes have a slightly higher adjusted odds of being overweight or obese, than 

Whites. Pacific Islander females had a 2.5 times higher adjusted odds of being 

overweight and obese than males. Unlike Pacific Islanders, White females actually had 

a lower odds of being overweight or obese compared to males. Heart disease increased 

the odds of being overweight or obese in Whites. Educational attainment, Insurance 

status, and heart disease were excluded from the adjusted model for Pacific Islanders, 

these variables did not meet the p-value cutoff of <.20 for forward and backward 

selection. Insurance status and smoking status were not included in the adjusted model 

for Whites, as they did not meet the requirements for forward variable selection. 
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Chapter 5: Discussion 

Previous Studies  

Prior research had found that Pacific Islanders that are overweight or obese 

would be less likely to have other cardiometabolic diseases, which our findings did not 

support.10 Previous studies have also indicated that there would be a large proportion of 

Pacific Islanders with diabetes compared to Whites.4 BMI, education and age were 

indicated in previous studies to be associated with increased rates of hypertension in 

Pacific Islanders.4 Other research studies also indicate BMI may be a risk factor related 

to diabetes in Pacific Islanders.6 Smoking has also been studied as being associated 

with a lower odds of high BMI but an increased odds of diabetes.  

 

Summary of Major Findings 

 

Aim 1 Disease Prevalence : 

-  To determine if there is an increase in the prevalence of obesity, hypertension, and 

diabetes among the Pacific Islander population compared to other ethnic groups. 

Our first hypothesis was that Pacific Islanders would have a higher prevalence of 

diabetes, high blood pressure, and obesity than other race groups. This hypothesis was 

not supported by the data, as the weighted prevalence of diabetes was significantly 

different by race group. Although Pacific Islander�¶s weighted diabetes prevalence was 

higher than the overall sample prevalence, it was almost 2 times lower than the AI/AN 

group.  
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For hypertension the race group differentiation was statistically significant. Pacific 

Islanders did not have the highest or lowest weighted prevalence of high blood 

pressure. High blood pressure was lower in the Pacific Islander group than the overall 

sample population prevalence.  

Overweight and Obesity weighted prevalence was also statistically significantly 

different by race group. Pacific Islanders did not have the highest age adjusted 

prevalence of being overweight or obese, however the prevalence was the second 

highest, after AI/AN. The weighted prevalence for Pacific Islanders was very different 

from the Asian group that had the lowest prevalence. This supports the fact that Pacific 

Islanders and Asians are different, and if they were to be clumped together the 

prevalence would not be justified representation of either population.  

 

Aim 2 Risk Factors :  

-  To analyze the difference among covariates, or risk factors, associated with 

cardiometabolic disease. 

Overall  Sample  

In the overall analysis we find that Asians had lower odds associated with all 

cardiometabolic disease conditions. High blood pressure was highly associated with an 

increased in odds of diabetes in the entire sample, compared to the multivariate logistic 

regression run for Pacific Islanders and Whites. This finding was consistent with 

previous research, indicating that cardiometabolic conditions would be interrelated.  
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Interestingly heart disease decreased odds of high blood pressure in the overall 

sample, this can be attributed to heart disease medication usage which lowers blood 

pressure. Current smokers had lower odds of high blood pressure in the overall sample 

compared to never smokers, which may be due to the lower rate of current smokers in 

the overall sample. Odds of being overweight or obese was higher in Pacific Islanders 

than other race groups and lowest in Asians. This validates our decision to separate 

Asians from Pacific Islanders as previous studies have supported. There were lower 

odds associated with being overweight or obese among females in the overall analysis, 

which was not found when we analyzed cardiometabolic disease conditions within 

Pacific Islanders only.  

 

Pacific Islanders & Whites 

Diabetes  

We also hypothesized that Pacific Islanders that smoke, have other 

cardiometabolic syndrome outcomes, and a lower educational attainment will have a 

higher odds of diabetes than Whites. However, marital status, and medical insurance 

status may not significantly differ.  

In the bivariate analysis we found that independently more variables are 

associated with the odds of diabetes in Whites than Pacific Islanders. Among Pacific 

Islanders high blood pressure was associated with an increase in odds of diabetes 

independently and after adjusting for other variables. However, the confidence interval 

for high blood pressure was wide, perhaps due to the small sample of Pacific Islanders 

with high blood pressure. After adjusting for the other variables in the model high blood 
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pressure was still significantly associated with diabetes in both race groups, the odds 

ratios decreased after adjustment, as other factors are accounted for in the model.  

Educational attainment in the bivariate analysis was not associated with diabetes 

among Pacific Islanders and was not included in the model after variable selection. 

Among Whites, educational attainment was associated with the odds of diabetes in the 

independent bivariate analysis but, after variable selection, it was not included in the 

model.  

Among Whites and Pacific Islanders as BMI increased, odds associated with 

diabetes also increased, but BMI was associated with a higher odds of diabetes in 

Pacific Islanders than in Whites. This may be attributed to the fact that there is a higher 

percentage of overweight and obese people among the Pacific Islanders compared to 

the Whites.  

 Smoking status was not significantly associated with diabetes in the independent 

analysis, however when forward and backward selection algorithms were applied 

smoking status was significant enough to be included in the adjusted model. In the 

adjusted model for diabetes in Pacific Islanders smoking status was associated with a 

statistically significant odds of diabetes. Current smokers had a lower odds of diabetes, 

as smoking disrupts the metabolism but former smokers had a higher odds associated 

with diabetes than never and current smokers. This may be supported by studies that 

state eating habits of past smokers can be more detrimental to health, as smoking may 

previously decreased appetite.15 Smoking was associated independently with the odds 

of diabetes in Whites but was not significant in the adjusted model.  
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High Blood Pressure  

It was also hypothesized that Pacific Islanders that smoke, have diabetes, are 

overweight/obese and have lower educational attainment will have higher odds of high 

blood pressure. The hypothesis was not completely supported by the data. Diabetes 

increased the odds of high blood pressure in both Whites and Pacific Islanders. In 

Pacific Islanders the confidence interval for diabetes was slightly wider than the 

confidence intervals associated with high blood pressure in Whites, which could be 

attributed to the small sample size. Increased BMI level was associated with a higher 

odds of high blood pressure in Whites and Pacific Islanders before and after adjustment 

for other variables in the model. As previously expected BMI and diabetes were 

associated with increased odds of high blood pressure in Pacific Islanders and Whites, 

and comparatively the odds associated with Pacific Islanders was higher than the odds 

in Whites.  

Educational attainment was not independently associated with odds of high blood 

pressure in Pacific Islanders and not included in the model. Smoking was independently 

associated with the odds of high blood pressure, however it was not significant in the 

model and our hypothesis was not supported. Uninsured Whites and Pacific Islanders 

had a lower unadjusted and adjusted odds associated with high blood pressure, which 

could be due to them being unaware of their disease status. There were more risk 

factors associated with Whites odds of high blood pressure than Pacific Islanders odds, 

which supports the overall hypothesis of the populations differing in risk factors.  

 

 



 
 

33 
 

Overweight/Obesity   

When the same hypothesis was applied to overweight and obese groups once 

again, it was not supported by the data. Hypertension was associated with an increased 

odds of higher BMI in Whites. Diabetes increased the odds associated with higher BMI 

in both race groups, which is consistent with most research. Smoking was only 

associated with the odds of being overweight or obese in the unadjusted models.  

Being a female decreased the odds of higher BMI in Whites compared to men. In the 

independent analysis sex was not associated with the odds of being overweight or 

obese but in the multivariate analysis females had higher odds of being overweight or 

obese than Pacific Islander men. This could be explained if there were to be an 

interaction between sex, and either high blood pressure or diabetes on overweight and 

obesity in Pacific Islanders.  

Educational attainment was significantly associated with lower odds of being 

overweight and obese in Whites but not in Pacific Islanders, we could attribute this to 

sample size difference or simply the fact that educational attainment is not a risk factor 

associated with being overweight or obese in Pacific Islanders.  The hypothesis was not 

supported by the data but Pacific Islanders did differ from Whites in many risk factors 

associated with each outcome of interest.  

 

Other Findings 

Whites with heart disease had significantly higher odds of having high blood 

pressure and of being overweight or obese compared to those without heart disease. 

Although this finding is not unexpected, heart disease was not associated with 
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increased odds in Pacific Islanders. This could simply be attributable to the fact that not 

�P�D�Q�\���3�D�F�L�I�L�F���,�V�O�D�Q�G�H�U�V���K�D�G���E�H�H�Q���G�L�D�J�Q�R�V�H�G���Z�L�W�K���W�K�H���E�U�R�D�G���µ�K�H�D�U�W���G�L�V�H�D�V�H�¶. The odds for 

diabetes was associated with educational attainment in Pacific Islanders but was not a 

statistically significant association in Whites. Within Pacific Islanders there are risk 

factors that were not independently associated with the odds of cardiometabolic disease 

but were significant in the model. This could be due to missing data or interactions 

present that we did not analyze, as they were not in the scope of this project.  

 

Limitations 

With a cross-sectional study we are limited to data from a specific point in time, 

so the conclusions we come to do not answer questions regarding temporality. We also 

could not properly compare race groups due to the major sample size differences. 

A major limitation of our study was that we had a very small sample of Pacific 

Islanders. The Pacific Islanders that we do have in the sample are not separated by 

subgroup, this prevents us from address  issues of sociocultural differences among 

Pacific Islander subgroups. Clumping all Pacific Islanders together gives rise to the 

same issue, that Pacific Islander subgroups may have major differences and should be 

analyzed separately.  

We are also very limited with survey data, as many participants chose not to 

answer questions. Self-reported health outcome data cannot be verified due to lack of 

medical records. Survey data is also subject to recall bias, thus reliability of the data 

may also be limited. Unfortunately, we could not analyze data on physical activity as 

many variables on physical activity were missing or not consistent throughout the years. 
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The only consistent questions about diet are in regards to balanced meals. The 

questions about balanced meals, however, did not have a sufficient number of 

responses. With applying the weights race groups were comparable, but this study did 

show that Pacific Islanders had different risk factors compared to Whites.  

 

Conclusion 

 This study investigated a population that has been seldom studied previously. 

This study gave information on the prevalence difference of cardiometabolic diseases in 

Pacific Islanders compared to other ethnicities. We did find BMI level in Pacific Islanders 

was associated with all of the cardiometabolic disease outcomes. This is important as a 

large amount of Pacific Islanders in our sample were overweight or obese affirming 

previous studies that found that BMI health based guidelines may need to be further 

examined for Pacific Islanders.10  The study needed a larger sample of Pacific Islanders. 

This sample may not be reliable as the Pacific Islander population was very small, less 

than 1% of the CHIS dataset included Pacific Islanders. We also found that Pacific 

Islanders did not have the highest weighted prevalence of diabetes, high blood 

pressure, and overweight/obesity. However Pacific Islanders did have a very high 

prevalence of overweight and obesity.  

Diet and physical activity need to be addressed more as well. This dataset did 

not have sufficient information on either diet or physical activity. Both diet and physical 

activity are significant lifestyle factor determinants while studying diabetes, high blood 

pressure or overweight/obesity. Pacific Islanders have a heavy starch-based diet with 

lots of seafood.7 Studying the effect of the original Islander diet on diabetes, high blood 
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pressure, and overweight/obese compared to the implementation of healthy dietary 

changes may help us understand the specific dietary risk factors associated with 

disease outcomes in the population7.  

This study shows that more research needs to be done on Pacific Islanders in 

California. There are many studies that focus on Pacific Islanders in other countries, but 

we do not have enough studies focusing on this race group in California. It may also be 

necessary to study how assimilation may affect disease outcomes among Pacific 

Islanders. This study outlines that more research is necessary on the Pacific Islander 

population and diabetes, high blood pressure and high BMI among this population.  

More studies need to focus on Pacific Islanders so that we can create proper 

interventions to decrease cardiometabolic disease risks.  
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