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Abstract

Data from the 2014 Native Hawaiian and Pacific Islander (NHPI) National Health Interview 

Survey were used to examine associations between food security and individual chronic diseases, 

total number of chronic diseases, and general health status among 637 NHPI adults with income 

below 200 percent federal poverty level. Very low food security was associated with hypertension, 

diabetes, and asthma. Very low food security and marginal food security were associated with 

having any chronic disease and with having a higher number of chronic diseases. Risk for 

food insecurity increased as health status decreased. These associations had not previously been 

documented for NHPI.
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INTRODUCTION

In 2018, 11.1% of U.S. households were food insecure, affecting 37.2 million people and 

particularly those who are low-income.(1) Food insecurity is associated with a variety of 

chronic diseases, including diabetes, hypertension, and asthma, among many others.(2–5) 
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Food insecurity is also associated with a variety of behaviors—including tobacco and 

alcohol use,(6, 7) low physical activity,(8–10) and poor dietary quality(11, 12)—associated with 

development and exacerbation of chronic diseases.(13–16)

Chronic diseases make up 7 of the 10 leading causes of death in the United States.(17) 

Adults with chronic diseases experience decreased health-related quality of life, which is 

exacerbated in communities of a lower socioeconomic status.(18) A 2017 US Department of 

Agriculture (USDA) report documented positive associations between 10 chronic diseases 

and food insecurity.(5) The report also showed that the probability of excellent self-reported 

health was much lower in food insecure households, which is consistent with findings from 

other studies.(5, 19–21)

Native Hawaiians and Pacific Islanders (NHPI) in the US have a high prevalence of food 

insecurity and a high prevalence of many chronic diseases, including type 2 diabetes, 

hypertension, and obesity.(22–31) Food insecurity has been observed in 20.5% of NHPI 

households, higher than in Asian, non-Hispanic White, and Hispanic households.(30) Also, 

self-reported excellent or very good health has been observed at lower rates among 

NHPI (61.4%) compared to the overall US population (67.3%).(31) However, no nationally 

representative study has explored the association between chronic disease prevalence, food 

insecurity, and general health status among NHPI in the US. Given the high prevalence of 

chronic diseases and their lifelong impacts, it is important for researchers and policy-makers 

working with NHPI communities to understand the relationships between chronic disease, 

food insecurity, and general health status in this population.

This study aimed to examine associations between 10 chronic diseases—both individually 

and collectively—and food security status among a sample of NHPI households likely 

to face economic constraints. Extending the findings from other populations,(5) we 

hypothesized a positive association between these chronic diseases and food insecurity. This 

study’s second aim was to examine associations between food security status and general 

health status among NHPI households. Extending the findings from other populations,
(5, 19–21) we hypothesized a significant association between general health status and food 

insecurity.

METHODS

Data Source

This study used data from the 2014 Native Hawaiian and Pacific Islanders National Health 

Interview Survey (NHPI NHIS).(32) The NHPI NHIS was sponsored by the CDC’s National 

Center for Health Statistics (NCHS). This was the first survey to be nationally representative 

of NHPI living in the continental US. It gathered self-reported health information about 

randomly selected persons living in sampled households. Surveys were conducted in person, 

and items assessed household-level, family-level, adult-level, and child-level information. 

This study employed adult-, household-, and family-level items.
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Study Population

Out of the 2,590 adult respondents aged 18 years and older, 51% self-identified as NHPI 

alone, and 49% as NHPI in combination with one or more other racial identities. Adults 

who did not report NHPI as their primary race were not categorized as NHPI for the 

purposes of this study and were not included in the analytic sample (n=2,172). Similar to 

procedures used in USDA’s report on food security and chronic disease,(5) we excluded 

pregnant women (n=18), who may experience ephemeral chronic diseases (e.g., gestational 

diabetes).

We also excluded respondents who live in households that reported income more than 200 

percent of the Federal poverty line (FPL) (n=1,517). Consistent with past USDA methods, 

this cutoff was selected to exceed the mean income-to-povery ratio (165% FPL) for adults 

who responded affirmatively to at least one of the 10 Adult Food Security Survey Module 

items on the 2011–2015 NHIS, while also being low enough that most members included 

in the analytic sample were likely to experience economic constraints.(5) The final analytic 

sample comprised 637 adults. Since the NHPH NHIS has a complex sample design, we did 

not exclude any observations. Rather, we created a subpopulation with the criteria mentioned 

above to specify the estimation sample.(33)

Measures

Chronic Diseases—The primary outcomes of interest were chronic diseases, which have 

been defined as illnesses that last at least a year and that result in limitations (to mobility 

or functioning) and/or require ongoing medical treatment.(5) We examined whether, and the 

extent to which, food insecurity was associated with 10 chronic diseases.(34) The 10 chronic 

diseases examined were: (1) Hypertension/high blood pressure; (2) Coronary heart disease 

(CHD); (3) Hepatitis; (4) Stroke; (5) Cancer; (6) Asthma; (7) Diabetes; (8) Arthritis; (9) 

Chronic obstructive pulmonary disease (COPD); and (10) Chronic kidney disease. These 10 

diseases were selected because the US Centers for Disease Control and Prevention (CDC) 

identified them as research priorities due to their societal impacts as well as preventability.
(34) In the NHPI NHIS, they were captured by the question: “Have you ever been told by 
a doctor or other health professional that you had […]?”, and self-reported as “Yes”/“No”/

“Refused”/“Don’t know”. In the present study, responses of “Refused” and “Don’t know” 

were recoded as missing. The 10 dichotomous variables were examined individually, and 

they were summed to create a score ranging from 0 to 10 diseases. From this score, we 

created an indicator variable (0/1) that captured all respondents with at least one chronic 

disease.

General Health Status—The secondary outcome was self-reported general health status 

captured by the question: “Would you say your health in general is excellent, very 
good, good, fair, or poor?” Because of small numbers, responses of “fair” or “poor” 

were combined. The categories “Refused”/“Don’t know/“Not ascertained” were recoded 

as missing.

Food Security Status—Household food security status was the primary predictor of 

interest. Food security status was assessed at the family level based on responses from 
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an adult household member. This variable was measured using USDA’s 10-item Adult 

Food Security Survey Module.(35) Responses to all 10 items were dichotomized (yes/no). 

Following procedures used by NCHS and USDA, answers of “Often true,” “Sometimes 

true,” and “Yes” were considered affirmative responses.(36, 37) For the two items assessing 

the frequency of occurrence of food insecurity in the past 30 days, responses were 

considered affirmative if the respondent’s answer was greater than or equal to 3 days. A 

food security score (0–10) was created to represent the number of affirmative responses to 

the food security items. The food security summative score was categorized as: High food 

security (score=0); Marginal food security (score=1–2); Low food security (score=3–5); and 

Very low food security (score=6–10).(35)

Covariates—Additional variables included in the analysis were: age (continuous), sex, 

health insurance, marital status, employment status, educational level of the adult with the 

highest education in the family, number of children, family size, and household income as 

ratio of FPL.(38–41)

Analyses

Descriptive Statistics—We conducted statistical analyses using Stata/SE 15.1.(42) We 

described the sample by calculating percentages and means for categorical and continuous 

variables. Percentages of adults with each chronic disease were stratified by food security 

status (high, marginal, low, very low), and Rao-Scott Chi-square tests were conducted to 

examine the degree of association between them.(43) Per NCHS standards,(44) weighted 

percentages with a relative standard error >30% were considered unstable (i.e., should be 

used with caution as they do not meet standards for adequate reliability or precision) and 

flagged when reported. For continuous, weighted means (standard errors) were computed 

and the equality of the means was tested.

Adjusted Associations—Because of sample size limitations and minimal variance 

for some of the chronic disease variables, we individually estimated logistic regressions 

to determine the association of food security status with the four most prevalent 

chronic diseases in the analytic sample: diabetes, hypertension, asthma, and arthritis. The 

corresponding relative standard error for each of these four variables was less than 30%. We 

also estimated a logistic regression of the association of food insecurity with the presence of 

any chronic diseases.

For the association of food security status and general health status, we used multinomial 

logistic regression in lieu of ordinal logistic regression. Ordinal logistic regression is based 

on the proportional odds model, which assumes that each predictor has the same effects 

across the categories of the ordinal outcome variable. To test whether the proportional 

odds assumption was met, the Brant test(45) was applied after running ordinal regression. 

The Brant test of the suitability of the data for an ordinal regression model suggested that 

this outcome should be treated as unordered; thus, multinomial logistic regression was used.
(46, 47) Estimates for the associations were presented as odds ratios (OR) and their 95% 

confidence intervals (95% CI).
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For the association of food security status with the number of chronic diseases, we used a 

negative binomial regression. This generalized linear model was chosen in lieu of Poisson 

regression because the conditional variance of this outcome variable was greater than the 

conditional mean (i.e., overdispersion).(46) Estimates were incidence rate ratios (IRR) and 

their 95% CIs.

We refitted all regression models with food security status measured on a continuous scale 

(Ranging from 0–10), computed marginal effects, and graphically depicted the predictive 

margins to illustrate the probability of having a chronic disease along the continuum of food 

security.

All descriptive and regression analyses accounted for the survey’s complex sampling 

design and were conducted on complete cases. Variance inflator indicator was computed 

to examine multicollinearity among independent variables. Variance inflator factor revealed 

multicollinearity between number of children and family size (VIF: 2.87; correlation: 0.81). 

Since these two variables were controls and not multicollinear with the primary predictor 

of interest (food insecurity), multicollinearity was ignored. Statistical significance was 

determined at α=0.05.

RESULTS

Descriptive Analysis

Table 1 shows descriptive statistics categorized by food security status for NHPI adults from 

households that earn less than 200% FPL. Compared to the other food security categories, 

NHPI adults in very low food security households were the oldest (mean age=39.0 years; 

se:2.7); had the lowest proportions of females (43.2%); had the highest proportion of 

unemployed (50.2%); and had the highest proportion of respondents from households that 

earn less than 100% FPL (56.6%).

Table 2 shows the proportions of respondents reporting the 10 chronic diseases overall and 

by food security status. Prevalence of any chronic diseases (versus none) was associated 

with food security status (p=0.035), ranging from 38.6% of respondents from high food 

security households to 61.6% of respondents from very low food security households. 

Prevalence of hypertension was associated with food security status (p=0.034), ranging 

from 18.8% of respondents from high food security households to 36.6% of respondents 

from very low food security households. Prevalence of diabetes was associated with food 

security status (p=0.002), ranging from 9.7% in high food security households to 28.3% in 

very low food security households. Prevalence of COPD was associated with food security 

status (p<0.001), ranging from 0.5% in high food security households to 7.3% in very low 

food security households. The mean number of chronic diseases per respondent was highest 

among those from very low food security households (1.4 versus 0.7 from high food security 

households; p=0.007).

Adjusted Associations between Household Food Security Status and Chronic Diseases

Table 3 shows the regression parameters for each of the four most prevalent chronic 

diseases in the analytic sample (hypertension, diabetes, asthma, and arthritis) as well 
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as for any chronic diseases using logistic regression. Very low food security status was 

strongly associated with hypertension (OR:2.79, 95% CI:1.26–6.19), diabetes (OR:3.56, 

95% CI:1.12–11.39), asthma (OR:3.76, 95% CI:1.33–10.60), or having any chronic diseases 

(OR:3.31, 95% CI:1.32–8.30), relative to high food security. Marginal or low food security 

were not significantly associated with the four chronic diseases individually. However, 

having marginal food security —relative to high food security— was associated with having 

at least one of the ten chronic diseases (OR: 3.74, 95% CI:1.24–11.33). No food security 

category was associated with having arthritis in the study population.

Being employed or recently employed—relative to not employed—was associated with 

lower risk of having at least one of the ten chronic diseases (OR:0.58, 95% CI:0.35–0.95).

The estimated IRR from the negative binomial regression suggest that among NHPI adults 

with less than 200% FPL, those with very low food security —relative to those with high 

food security— have significantly higher numbers of chronic diseases (IRR:1.76, 95% 

CI:1.40–2.23). Similarly, those with marginal food security had significantly higher numbers 

of chronic diseases than those with high food security (IRR:1.54, 95% CI:1.10–2.15).

Those who were employed or recently employed—relative to not employed—had 

significantly fewer numbers of chronic diseases than those not employed (IRR:0.71, 95% 

CI:0.55–0.92).

Figure 1 displays the probability of having each of the most prevalent chronic diseases, the 

probability of having at least one chronic disease, and the number of chronic diseases along 

the continuum of food security ranging from 0 to 10. There is a positive association between 

the probability of having diabetes, hypertension, asthma, or any chronic diseases and food 

insecurity: the more household food insecurity increases, the higher the probability of NHPI 

adults to have a chronic disease. However, this relationship does not hold for arthritis, where 

the curve is relatively flat.

Results from the multinomial regression for the secondary outcome are presented in Table 4. 

We found significant differences in food security status across levels of general health status. 

NHPI adults with excellent health —relative to those with good health— are less likely 

to experience low food security (OR:0.35, 95% CI:0.13–0.93), and very low food security 

(OR:0.05, 95% CI:0.01–0.28). On the other hand, NHPI adults with fair or poor health are at 

greater odds of experiencing low food security (OR:2.88, 95% CI:1.42–5.82) and very low 

food security (OR:3.65, 95% CI: 1.81–7.36) compared with high food security.

DISCUSSION

The present study examines potential associations between 10 high-priority chronic diseases 

and food security among NHPI households at <200% FPL, showing that hypertension, 

diabetes, and asthma were associated with very low food security. NHPI from households 

with very low food security were more likely to report at least one of the 10 chronic 

diseases and more likely to report a higher number of chronic diseases. NHPI showed 

increased risk for food insecurity as their general health status decreased. These findings 

had not previously been documented for NHPI, but are consistent with reported associations 
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between food insecurity and chronic disease in the US general population and in other 

race/ethnicity groups.(5, 29, 48–50)

To our knowledge, the present study is the first to document associations between food 

security status, chronic diseases, and general health status in a representative sample of 

NHPI in the US. Its results demonstrate the importance of examining associations between 

chronic diseases and food insecurity within each race and ethnicity group in the US. While 

associations between food insecurity and hypertension, diabetes, asthma, total number of 

chronic diseases, and general health status found in this study are consistent with findings 

for the general US population,(5) associations for NHPI related to arthritis differed from 

previous findings for the general US population.

The present study found no association between arthritis and food insecurity, which 

contrasts with previous findings where the general population of US working-age adults 

showed an over 100% increase in arthritis prevalence among adults from households with 

very low food security (versus high food security).(5) The present study did find unexpected 

associations between marginal food security and having any chronic disease and with having 

a higher number of chronic diseases. These associations between chronic disease may be 

worthy of future investigation, particularly given that these associations were not present for 

low food security.

NHPI are among the fastest growing populations in the US,(51) and they are at 

relatively high risk for food insecurity and several chronic diseases.(22–28, 30, 31) Because 

food insecurity can be a stronger predictor of chronic disease than income or other 

socioeconomic variables,(5) these findings can guide public health interventions to maximize 

health outcomes for NHPI. For example, clinical-community partnerships to manage 

chronic disease in the context of food insecurity are becoming increasingly common, 

including increased emphasis on screening patients for food insecurity, providing help 

with applications for federal nutrition programs, providing patient education, and otherwise 

increasing patient access to healthy foods (e.g., by partnering with food pantries or farmers 

markets).(52–57) Given the high prevalence of food insecurity and chronic disease among 

NHPI, cultural adaptation of these interventions for NHPI may be a worthwhile effort.(58) 

Cultural adaptation has been a key component of effective chronic disease interventions 

among NHPI,(59–62) and it could increase participant retention, which has been a barrier to 

scalability of existing interventions focused on chronic disease management in the context of 

food insecurity.(53)

Limitations

This study’s results must be interpreted with respect to several limitations. First, the 

NHPI-NHIS relies upon cross-sectional data to assess respondents’ food security status 

and health information. These data cannot be used to explore changes over time or the 

extent to which food insecurity preceded the onset of chronic disease or vice versa. Also, 

sample size limitations (i.e., once the analytic sample was limited to households <200% 

FPL) and minimal variance for some of the chronic diseases variables limited analyses of 

the associations of food security status to only the four most prevalent chronic diseases. 

In addition, NHPI-NHIS data were collected in 2014 and may not fully reflect current 
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conditions. However, the NHPI-NHIS offers the first and only nationally representative data 

that include a large enough sample of NHPI respondents to explore associations between 

food insecurity and chronic disease.

Conclusions

This study adds important new information about the associations between chronic diseases 

and food insecurity among NHPI households. Given the high rates of food insecurity 

and health disparities experienced by NHPI with respect to diet-sensitive chronic diseases,
(23, 24, 26, 31, 63–67) future research should use this study’s findings to develop and evaluate 

interventions with NHPI that include food security with chronic disease prevention and 

management. Within NHPI communities and in the general US population, associations 

among food insecurity, chronic disease, and general health status suggest that improvements 

in any one of these factors may require addressing the others.
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Figure 1. 
Probability of Chronic Diseases in the Study Population (<200% FPL) along the Continuum 

of Affirmative Responses to 10 Food Security Items

Data Source: NCHS, Native Hawaiian and Pacific Islander National Health Interview 

Survey, 2014.

Note: Marginal effects displayed show adjusted predicted probabilities of having chronic 

diseases, with 95% confidence intervals. Horizontal axis represents the number of 

affirmative responses (0–10) to USDA’s 10-item Adult Food Security Survey Module.(1)
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Table 1.

Socio-demographic Characteristics of the Study Population (<200% FPL) by Food Security Status

Food Security Status

All High Marginal Low Very low

N=637 n=315 n=89 n=130 n=103

Weighted percent (standard error)

Characteristics of NHPI adults

Age (years) * 36.7 (0.7) 36.5 (1.6) 34.9 (2.6) 36.6 (1.4) 39.0 (2.7)

Female 50.8 (3.4) 50.1 (4.8) 57.0 (8.5) 53.7 (6.8) 43.2 (6.1)

Employed 54.5 (4.1) 53.8 (4.1) 66.5 (9.0) 51.4 (7.5) 49.8 (6.5)

Married 51.8 (3.3) 55.2 (5.9) 53.1 (9.2) 45.5 (7.3) 49.1 (7.6)

Insured 89.7 (1.7) 88.1 (3.0) 94.3 (3.2) 90.7 (4.0) 89.7 (5.8)

Characteristics of NHPI households

Educational level †

 Less than HS/GED 15.6 (2.4) 13.4 (2.3) 17.8 (6.0) 23.8 (6.3) 8.8 (3.3)

 HS/GED 51.1 (3.2) 48.9 (6.4) 41.3 (10.3) 52.6 (7.8) 64.6 (7.8)

 Above HS/GED 33.3 (2.9) 37.7 (6.3) 40.9 (10.1) 23.6 (4.5) 26.6 (5.5)

Number of children * 1.7 (0.2) 1.6 (0.2) 1.9 (0.4) 2.2 (0.3) 1.5 (0.3)

Family size * 4.1 (0.3) 3.7 (0.3) 4.9 (0.8) 4.5 (0.4) 4.0 (0.6)

Poverty: <100% FPL 39.8 (3.8) 27.5 (4.8) 49.6 (11.3) 47.4 (6.9) 56.6 (7.9)

Data Source: NCHS, Native Hawaiian and Pacific Islander National Health Interview Survey, 2014.

Note: Study population includes only those who reported household incomes <200% FPL. All estimates account for complex survey design.

N=number of unweighted observations. HS=High school; GED=General Education Development, FPL=federal poverty level.

*
Mean (se).

†
Educational level refers to the level of education of the adult with the highest education in the household.
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Table 4.

Associations between Food Security Status and General Health Status in the Study Population (<200% FPL): 

Results of a multinomial logistic regression model, N=637

Food Security Status

General Health Status

Excellent Very Good Good (ref) Fair/Poor

Odds Ratio (standard error)

High Food Security (ref) — — — —

Marginal Food Security 1.00 (0.60) 0.71 (0.41) — 0.67 (0.31)

Low Food Security 0.35* (0.17) 0.73 (0.22) — 2.88** (0.99)

Very Low Food Security 0.05** (0.04) 0.63 (0.33) — 3.65** (1.25)

Data Source: NCHS, Native Hawaiian and Pacific Islander National Health Interview Survey, 2014.

Note: ‘High food security’ and ‘Good’ are reference groups for Food Security Status and General Health Status, respectively. All estimates account 
for complex survey design. Odds ratios adjusted for age, sex, work, education, marital status, health insurance, number of children, family size, and 
poverty level. Estimates for these controls are not shown.

***
p<0.001

**
p<0.01

*
p<0.05
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