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Cardiometabolic disorders (CD), including cardiovascular disease (CVD), diabetes,

and obesity, are the leading cause of health concern in the United States (U.S.),

disproportionately affecting indigenous populations such a Native Hawaiian and Other

Pacific Islanders (NHOPI). Dyslipidemia, a prevalent risk factor for the development and

progression of CVD, is more prone to occur in NHOPI than other populations in the U.S.

High-intensity statin therapy to reduce low-density lipoprotein cholesterol is associated

with the prevention of CVD events. However, significant side-effects, such as muscle

disorders, have been associated with its use. Different ethnic groups could experience

variation in the prevalence of statin side effects due to sociodemographic, behavioral,

and/or biological factors. Therefore, identifying the most impactful determinants that

can be modified to prevent or reduce statin side effects for individuals from high-risk

ethnic minority groups, such as NHOPI, can lead to more effective strategies to reduce

health disparities. Thus, our Mini-Review explores the challenging aspects of public

health precise strategies in NHOPI taking statins, including a culturally informed additional

therapy that could positively impact the NHOPI population.

Keywords: Native Hawaiians and Other Pacific Islanders, obesity, statin, genetic variations, cultural values,

dyslipidemia

INTRODUCTION

The burden of cardiovascular diseases (CVD) and its associated risk factors, such as dyslipidemia,
obesity, and diabetes mellitus, are not equally distributed across racial and ethnic groups (1). Data
from theNational Health Interview Survey shows that NativeHawaiians andOther Pacific Islanders
(NHOPI) have a greater prevalence of heart disease relative to non-HispanicWhites, non-Hispanic
Blacks, and Asians (1). Several factors, such as sociodemographic, behavioral, and biological, alone
or in combination, may create disparities in health within this population (1, 2).

Dyslipidemia is recognized as a prominent risk factor for CVD (3). In NHOPIs, elevated
lipoprotein cholesterol (LDL-C) appeared to potentially impact CVD mortality (4). Thus,
studies and current guidelines have focused on aggressive LDL-C lowering with a statin
in both primary and secondary intervention settings (2, 4, 5). Nevertheless, significant side
effects, such as muscle disorders, have been associated with statin use (6). The occurrence of

https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://doi.org/10.3389/fpubh.2022.799731
http://crossmark.crossref.org/dialog/?doi=10.3389/fpubh.2022.799731&domain=pdf&date_stamp=2022-02-28
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles
https://creativecommons.org/licenses/by/4.0/
mailto:lseale@hawaii.edu
https://doi.org/10.3389/fpubh.2022.799731
https://www.frontiersin.org/articles/10.3389/fpubh.2022.799731/full


Watanabe and Seale Facets of NHOPIS Using Statins

statin side effects varies among different ethnic groups and is
associated with individual intrinsic factors or external aspects (7).
Therefore, identifying the most impactful determinants that can
be modified to prevent or reduce statin side effects in the NHOPI
population is essential to developing interventions that best meet
the needs of this population (7).

GENERAL ASPECTS OF NHOPI

NHOPI originated from three ethnogeography regions in
Oceania: Melanesia, Micronesia, and Polynesia. These three
regions represent 25 Pacific nations (14 sovereign states and
11 collectives) and more than 20,000 islands (8, 9). The largest
NHOPI subgroup in the United States, Native Hawaiians,
accounts for∼0.4% of the U.S. population (10, 11). NHOPI have
the greatest representation in the state of Hawai’i, followed by
California, Washington, Texas, Utah, Florida, Nevada, Oregon,
New York, and Arizona (2, 5, 10) and are the second-fastest-
growing racial/ethnic group in the United States, increasing 40%
from 2000 to 2010 (10). Data from the Census Bureau (12) show
significant differences in educational attainment, economics, and
insurance coverage between NHOPI and non-Hispanic Whites
(Table 1) (5), indicating differences in social determinants of
health. The World Health Organization (WHO) defines social
determinants of health as conditions or circumstances in which
people are born, grow, live, work, and age. These conditions
are shaped by political, social, and economic forces (13). Social
determinants of health directly impact the health of individuals
and populations. They also help structure lifestyle choices and
behaviors, which interact to produce health or disease (14).

Regarding health status, Native Hawaiians display one of the
most concerning health profiles and the highest mortality rates
for most chronic metabolic diseases when compared to other
ethnic groups and the general population in the U.S. (2, 4, 15–
17). Also, data from 2000 revealed that Native Hawaiians have
the shortest life expectancy rates among all ethnic groups of
Hawaii residents (2, 18), evidencing the disproportionate health
disparities of this population (5, 17).

FACETS OF CARDIOMETABOLIC
DISORDERS IN NHOPI

The prevalence of cardiometabolic disorders (CD), including
CVD, diabetes, and obesity, has reached epidemic proportions
worldwide (2). Remarkably, the prevalence of CD among
ethnic minorities in the U.S. exceeds those seen in the general
population (2, 4, 16, 17), and they are also less likely to receive
adequate treatment (17).

Recent national data related to CD for NHOPI is limited (2, 5).
Available literature indicated that NHOPI were 10% more likely
to be diagnosed, and 68% die of coronary heart disease than
the general population (5, 17). Also, Baum et al. (19) assessed
national- and state-level geographic variations among patients
with a history of ≥ 1 major atherosclerotic CVD (ASCVD)
event and found that Hawai’i had the highest proportion of

patients with a very high risk of ASCVD events in the U.S (19).
Considering the excessive health burden of CD in NHOPI (2),
it is urgent to identify the key features of metabolic syndrome
in NHOPI to provide specific targets in investigations aiming to
reverse and/or eliminate health disparities in this population.

Dyslipidemia
Dyslipidemia is a powerful and prevalent risk factor for the
development and progression of atherosclerosis and CVD (2, 20).
Typical dyslipidemia consists of increased triglycerides (TG) and
free fatty acids, decreased high-density lipoprotein cholesterol
(HDL), and normal or slightly increased low-density lipoprotein
cholesterol (LDL) (6). Recently, Sun et al. (11), studying traits
for which the Native Hawaiians exhibit excess risk, observed
that 2,239 individuals (56.8%) presented hyperlipidemia (or
dyslipidemia), in which 657 individuals were undiagnosed. This
result corroborates previous findings in which high cholesterol
levels were reported by 59% of NHOPI participants, with a higher
prevalence among males (66%) compared to females (49%) (15).
Together, these findings suggest that a significant part of the
NHOPI population may be eligible for statin therapy.

Obesity
Obesity is one of the central pathophysiologic mechanisms
underlying CVDs and presents a major challenge for the health
of indigenous populations such as NHOPI (11, 21–24). Obesity
in NHOPI contributes to higher mortality and morbidity and
a lower expected life span than European or Asian-Americans
living in the Hawaiian Islands (11, 22). According to the Centers
for Disease Control and Prevention (CDC), in 2016, NHOPI
were three times more likely to have obesity than the overall
Asian-American population and 80% more than non-Hispanic
Whites (25). Indeed, epidemiological studies have shown that
49% of Native Hawaiians present with obesity (11), and 34% have
overweight (22), resulting in concurrent high rates of obesity-
related pathologies, such as dyslipidemia and CVD (22).

Diabetes
TheNativeHawaiianHealth Research (NHHR) Project examined
the relationship between the clustering of cardiovascular risk
factors and biochemical markers of insulin resistance (2). The
investigators found that fasting insulin concentrations were
correlated with body mass index, waist-to-hip ratio, blood
pressure, and levels of TG, LDL, and glucose. A significant
correlation was also found between increasing insulin resistance
and increased cardiovascular disease risk factors (2).

Alarmingly, the prevalence of diagnosed diabetes in Native
Hawaiians is the highest among United States populations,
ranging from 19 to 22% for type 2 diabetes and from 16 to 35% for
impaired glucose tolerance (2). Moreover, recent results from the
study of Sun et al. (11) alerted a high frequency of undiagnosed
type 2 diabetes in Native Hawaiians, as they found 1,799 (57.9%)
of 3,109 individuals with undiagnosed type 2 diabetes.
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TABLE 1 | Social indicators between NHOPI and non-Hispanic Whites according

to the Office of Minority Health at U.S. Department of Health and Human Services

(5) and Census Bureau (12).

Social indicator Variables NHOPI Non-Hispanic

White

Educational attainment High school diplomas

or higher

88.7% 93.3%

Bachelor’s degree or

higher

23.8% 36.9%

Graduate or

professional degrees

7.4% 14.8%

Economics Household income $66,695 $71,664

Living at the poverty

level

14.8% 9%

Unemployment rate 5.9% 3.7%

Insurance coverage Private health insurance 65.8% 74.7%

Medicaid or public

health insurance

34% 34.2%

Uninsured 9.1% 6.3%

Adapted from Office of Minority Health at U.S. Department of Health and Human Services

(5) and Census Bureau (12).

FACETS OF STATIN THERAPY IN NHOPI

Cholesterol-lowering therapy, with low-density lipoprotein
cholesterol (LDL-C) as a primary target, is beneficial
in preventing CVD (26). Statins are a widely effective
pharmacological therapy for treating hypercholesterolemia
and preventing cardiovascular events, prescribed mainly
due to their safety profile (27). There are currently seven
types of statins approved by the U.S. Food and Drug
Administration (FDA): atorvastatin, fluvastatin, lovastatin,
pitavastatin, pravastatin, rosuvastatin, and simvastatin
(28). Except for pravastatin, statins are metabolized by
the cytochrome P450 pathway, transforming lipophilic
compounds into hydrophobic in the liver for excretion (29, 30).
Atorvastatin, lovastatin, and simvastatin are metabolized
primarily by cytochrome P450 3A4 (CYP3A4) (30–32).
Medications also metabolized by CYP3A4 can interact with
statins, increasing the risk of side effects (30, 31, 33). Other
statins, such as fluvastatin, pitavastatin, and rosuvastatin, are
minimally metabolized by CYP2C9 and have fewer statin–drug
interactions (30–32).

The 2018 American College of Cardiology/American
Heart Association guideline recommends high-intensity statin
doses for individuals presenting one or more risk factors,
such as age ≥65 years, family history of premature ASCVD,
primary hypercholesterolemia, metabolic syndrome, chronic
kidney disease, chronic inflammatory conditions, history of
premature menopause (before age 40) and of pregnancy-
associated conditions that increase later ASCVD risk such
as pre-eclampsia, high-risk ethnicities, with dysregulated
lipid/biomarkers associated with increased ASCVD risk, and
currently smoking (34, 35). The guideline also considered
diabetes-specific risk enhancers for the recommendation of

statin therapy, such as long duration (≥10 years for type 2
diabetes or ≥20 years for type 1 diabetes), albuminuria ≥30
mcg albumin/mg creatinine, glomerular filtration rate <60
ml/min/1.73 m2, retinopathy, neuropathy, and ankle-brachial
index <0.9 (34).

Considering the health indicators of NHOPI, especially the
elevated rates of metabolic syndrome, diabetes, dyslipidemia,
and smoking (5, 15), they could be classified as a higher-
risk population in which the high-intensity statin doses are
recommended (5). Indeed, the statin safety recommendations
for NHOPI in the 2018 Guideline on the Management
of Blood Cholesterol of ACC follow the Hispanics/Latinos
population in the U.S. and include Whites, Blacks, and
Native Americans (34), although the pharmacokinetics in
NHOPI is understudied (11). Thus, the Food and Drug
Administration (FDA) recommended a starting dose of 10mg
of rosuvastatin for Whites vs. a lower dose for Asians, 5
mg (34).

Overwhelmingly, muscle-related symptoms are the most
reported side effect among statin-treated patients, affecting
∼10 to 29% of patients and contributing to statin therapy
non-adherence or discontinuation (35). However, the
number of patients suffering from statin myalgia and other
mild muscle-related symptoms may be higher, primarily
due to the absence of definitive diagnostic tests (36). The
current evaluation of statin muscle-related symptoms is
based on clinical criteria (patient self-reported description
of symptoms) and non-invasive diagnostic tools, such
as statin challenge-rechallenge protocol, creatine kinase
(CK), Statin-Associated Muscle Symptoms Clinical Index
questionnaire, American College of Cardiology statin
intolerance tool, and indirect measurements of mitochondrial
function (36). The high prevalence of statin uses by
the U.S. population, combined with current guidelines
recommending high-intensity statins to obtain the lowest
LDL-C levels for many patients, warns of statin adverse side
effects. Therefore, clarifying contributing factors to statin
response variability may be an important public health
accomplishment (35, 37).

Discerning effects of several lipid-lowering drugs can
be seen in different ethnic groups because of variations in
genetic background, sex, drug metabolism, and environmental
factors, such as diet, stress levels, alcohol consumption,
and medication adherence (7). Differences in statin blood
levels, pharmacokinetics, and their efficacy and adverse
effects are known to be caused by genetic variations among
populations (7, 38). Potential genetic variations have been
linked to differential response to statin and statin-related side
effects, explaining ethnicity as a source of response variability
observed between Asians and Americans. For example, the
ATP-binding cassette, subfamily G, member 2 (ABCG2)
polymorphism (rs2231142) is more common in Asians than
Americans, contributing to higher statin concentration in
plasma and lower lipid response to statins. Higher prevalence
of polymorphisms rs4363657C and rs4149056C alleles in
Solute Carrier Organic Anion Transporter Family Member
1B1 (SLCO1B1) in Asians have been associated with reduced
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hepatic uptake of statins, resulting in higher circulating statin
concentrations and an increased risk of myopathies. The
authors suggested that SCLO1B1 polymorphisms increased
circulating statin levels due to effects that lead to less toxicity
to muscle cells for hydrophilic agents, such as rosuvastatin
and pravastatin, compared with more hydrophobic statins
such as simvastatin (38).

Interestingly, Lum et al. (39) demonstrated that simvastatin
was the most prescribed statin in Hawai’i in 2013 and
had a lower cost per day ($0.25/day) than rosuvastatin
($5.53/day). On the other hand, simvastatin is one of the
most returned medications in drug take-back events held by
the Hawai’i Narcotics Enforcement Division (NED) of the
Department of Public Safety and the University of Hawai’i at
Hilo Daniel K. Inouye College of Pharmacy on four major
islands in 2011 and 2012 (40). From this information, it
would be critical to investigate the reasons for the high
rate of return of simvastatin in the Hawaiian population
since its use is continuous. One possibility would be that
the adverse effects connected to the use of simvastatin
prevail for this drug return. In the general population,
statin-associated muscle symptoms are the primary reason
for discontinuation and non-adherence to statin therapy and
are more common with simvastatin than other available
statins (27). It also remains to be investigated if NHOPI
may present a particular genetic polymorphism that may
enhance or protect against statin-associated muscle symptoms in
this population.

DISCUSSION

Although the health disparities of the NHOPI are well-
recognized, scientific data on this population is limited and
often masked by the misperception of considering NHOPI in
the same ethnic group as Asian-Americans (24). The available
information indicated that the NHOPI are more likely to develop
obesity and associated diseases, such as dyslipidemia, either by
genetic risk profile or the insertion in a context of deconstruction
of cultural habits, especially to food consumption patterns,
which further contribute to high rates of chronic diseases in
this population. Considering the high use of statins and the
potential acute side effects associated with their use, especially
muscle toxicity, the possible prevalence of polymorphisms in
genes related to different responses to statins and statin adverse
effects in NHOPI emphasize the importance of considering the
ethnicity to adjust medication prescription and avoid adverse
health outcomes.

Disease prevention, treatment, and management programs
must be grounded in cultural values at their core and
the cornerstone of health promotion. Health programs
aligned with cultural values, perspectives, and preferred
modes of living of an indigenous population are known as
culturally responsive programs (8). Along with community
and cultural informants in community-based participatory
research settings, investigators demonstrated that Polynesian
dances, such as the well-known Hawaiian Hula, can be used

effectively and appropriately as part of health interventions
(16, 41). Hula, the traditional dance of Hawai’i and its
indigenous people, preserves significant aspects of Native
Hawaiian culture, with strong ties to health and spirituality
(16, 17).

Hula comprises specific controlled rhythmic movements that
vary in intensity and duration, depending on the choreography
(16, 17). Several features make Hula a viable strategy to
prevent CVD, improving overall health. Specifically, the
energy expenditure of Hula yields a metabolic equivalent
(MET) of 5.7 for moderate-intensity and 7.6 for high-intensity
forms (17). This range of MET and oxygen uptake values
are comparable to doubles tennis (7.0), brisk walking (4.0),
swimming at a moderate level (8.0), and a basketball game (8.0)
(42). Hula could also be effective for cardiac rehabilitation,
as it has low intensity, is prolonged, and can achieve 70 to
80% of the maximal predicted heart rate if pursued three
times a week (43). Recently, a randomized controlled trial
tested the effects of a 6-month cultural dance program
based on Hula for improving blood pressure (BP) and CVD
risk among Native Hawaiians with uncontrolled higher
hypertension. They found that the intervention yielded
more significant reductions in systolic (−15.3 mmHg)
and diastolic (−6.4 mmHg) BP than control (−11.8 and
−2.6 mmHg, respectively) from baseline to 6 months (p <

0.05). Also, the 10-year CVD percent risk reduction was
greater for the intervention group (−6.4%) than the control
group (−2.8%) based on the Framingham Risk Score—
cardiovascular diseases calculator. All improvements for
intervention participants were maintained at 12 months (44).
Transcending the physical activity aspect, Hula also incorporates
the integrated Hawaiian values such as familial relationships,
cooperation, and aloha—ongoing kindness and acceptance
of others (8).

The impressive impact of Hula practice on cardiovascular and
associated events could be helpful as adjunctive therapy
to medications such as statins. Considering the health
benefits of Hula, its addition as part of lifestyle changes
in a combination of a low-dose or an intermittent dosing
statin may allow patients to achieve their lipid goals while
limiting toxicity from the drug therapy. More studies are
needed to investigate this possibility in NHOPI and better
understand the combined impact between Hula practice and
statin dosage.

CONCLUSION

In conclusion, identifying aspects that influence the
occurrence of CVD and its associated risk factors, such as
dyslipidemia, and the impact caused by genetic variations
in statin side effects in NHOPI, are the first steps in
understanding the broad way in which sociodemographic,
behavioral, and biological factors may be associated with
chronic illness risk in this population. Also, we highlight
the importance of a culturally-based intervention for
high-risk ethnic populations to “close the gap” in health
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disparities and create alignment with their cultural values
and preferences, making them more relevant, accessible,
and sustainable.
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HOLO Project: a protocol for a randomized controlled trial of a native cultural

dance program for cardiovascular disease prevention in Native Hawaiians.

BMC Public Health. (2017) 17:321. doi: 10.1186/s12889-017-4246-3

18. Aluli NE, Reyes PW, Tsark J’. Cardiovascular disease disparities

in native Hawaiians. J Cardiometab Syndr Fall. (2007) 2:250–

3. doi: 10.1111/j.1559-4564.2007.07560.x

19. Baum SJ, Rane PB, Nunna S, Habib M, Philip K, Sun K, et al. Geographic

variations in lipid-lowering therapy utilization, LDL-C levels, and proportion

retrospectively meeting the ACC/AHA very high-risk criteria in a real-

world population of patients with major atherosclerotic cardiovascular

disease events in the United States. Am J Prev Cardiol. (2021) 6:100177.

doi: 10.1016/j.ajpc.2021.100177

20. Tung WC, Barnes M. Heart diseases among Native Hawaiians

and Pacific Islanders. Home Health Care Manag Pract. (2014)

26:110–3. doi: 10.1177/1084822313516125

21. Kaholokula JK, Townsend CK, Ige A. Sociodemographic, behavioral, and

biological variables related to weight loss in native Hawaiians and other Pacific

Islanders.Obesity (Silver Spring). (2013) 21:E196–203. doi: 10.1002/oby.20038

22. Oneha MF, Dodgson JE, DeCambra MH, Titcomb C, Enos R, Morimoto-

Ching S. Connecting culturally and spiritually to healthy eating: a community

assessment with Native Hawaiians. Asian Pac Isl Nurs J. (2016) 1:116–

26. doi: 10.9741/23736658.1023

23. Yoshida H,Maddock JE. Relationship between health behaviors and obesity in

a sample of Hawai’i’s 4 most populous ethnicities. Hawaii J Health Soc Welf.

(2020) 79:104–11.

24. Baumhofer NK, Panapasa SV, Francis Cook E, Roberto CA, Williams

DR. Sociodemographic factors influencing island foods consumption

in the pacific islander health study. Ethn Health. (2020) 25:305–321.

doi: 10.1080/13557858.2017.1418300

25. CDC. Summary Health Statistics: National Health Interview Survey: 2018.

Table A-12a. (2020). Available online at: http://www.cdc.gov/nchs/nhis/shs/

tables.htm (accessed September 15, 2021).

26. Morris A, Ferdinand K. Hyperlipidemia in racial/ethnic minorities:

differences in lipid profiles and the impact of statin therapy. Clin Lipidol.

(2009) 4:741–54. doi: 10.2217/clp.09.70

27. Watanabe LM, Fernandes de Lima L, Ferraz-Bannitz R, Takaara D, Coimbra

Romano B, Braga Costa TM, et al. Association between creatine kinase

activity, oxidative stress and selenoproteins mRNA expression changes after

Brazil nut consumption of patients using statins. Clin Nutr. (2020) 39:3175–

81. doi: 10.1016/j.clnu.2020.02.012

28. Pergolizzi JV Jr, Coluzzi F, Colucci RD, Olsson H, LeQuang JA, Al-Saadi J,

et al. (2020). Statins and muscle pain. Expert Rev Clin Pharmacol. 13:299–

310. doi: 10.1080/17512433.2020.1734451

29. Moßhammer D, Schaeffeler E, Schwab M, Mörike K. Mechanisms and

assessment of statin-related muscular adverse effects. Br J Clin Pharmacol.

(2014) 78:454–66. doi: 10.1111/bcp.12360

30. Thompson PD, Panza G, Zaleski A, Taylor B. Statin-associated side effects. J

Am Coll Cardiol. (2016) 67:2395–410. doi: 10.1016/j.jacc.2016.02.071

31. Adhyaru BB, Jacobson TA. Safety and efficacy of statin therapy. Nat Rev

Cardiol. (2018) 15:757–69. doi: 10.1038/s41569-018-0098-5

32. Beltowski J, Wojcicka G, Jamroz-Wisniewska A. Adverse effects of

statins - mechanisms and consequences. Curr Drug Saf. (2009) 4:209–

28. doi: 10.2174/157488609789006949

33. Baer AN, Wortmann RL. Myotoxicity associated with lipid-lowering drugs.

Curr Opin Rheumatol. (2007) 19:67–73. doi: 10.1097/BOR.0b013e328010c559

34. Grundy SM, Stone NJ, Bailey AL. 2018

AHA/ACC/AACVPR/AAPA/ABC/ACPM/ADA/AGS/APhA/ASPC/NLA/PCNA

Guideline on the management of blood cholesterol: executive

summary: a report of the American College of Cardiology/American

Heart Association Task Force on Clinical Practice Guidelines. J Am

Frontiers in Public Health | www.frontiersin.org 5 February 2022 | Volume 10 | Article 799731

https://doi.org/10.1007/s40615-020-00851-2
https://doi.org/10.1093/ajerev/mxp004
https://doi.org/10.1093/qjmed/hcp065
https://minorityhealth.hhs.gov/omh/browse.aspx?lvl=3&lvlid=65
https://minorityhealth.hhs.gov/omh/browse.aspx?lvl=3&lvlid=65
https://doi.org/10.3390/nu13062027
https://doi.org/10.1161/JAHA.120.019533
https://www2.jabsom.hawaii.edu/native/docs/community/APNHPP/2020_NHOPI_Assessment_and_Priority_Rpt.pdf
https://www2.jabsom.hawaii.edu/native/docs/community/APNHPP/2020_NHOPI_Assessment_and_Priority_Rpt.pdf
https://doi.org/10.1001/jamahealthforum.2021.0153
https://doi.org/10.1371/journal.pgen.1009273
https://data.census.gov/cedsci/
https://doi.org/10.3389/fpubh.2019.00011
https://doi.org/10.1007/s10900-009-9194-0
https://doi.org/10.1186/s12889-017-4246-3
https://doi.org/10.1111/j.1559-4564.2007.07560.x
https://doi.org/10.1016/j.ajpc.2021.100177
https://doi.org/10.1177/1084822313516125
https://doi.org/10.1002/oby.20038
https://doi.org/10.9741/23736658.1023
https://doi.org/10.1080/13557858.2017.1418300
http://www.cdc.gov/nchs/nhis/shs/tables.htm
http://www.cdc.gov/nchs/nhis/shs/tables.htm
https://doi.org/10.2217/clp.09.70
https://doi.org/10.1016/j.clnu.2020.02.012
https://doi.org/10.1080/17512433.2020.1734451
https://doi.org/10.1111/bcp.12360
https://doi.org/10.1016/j.jacc.2016.02.071
https://doi.org/10.1038/s41569-018-0098-5
https://doi.org/10.2174/157488609789006949
https://doi.org/10.1097/BOR.0b013e328010c559
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


Watanabe and Seale Facets of NHOPIS Using Statins

Coll Cardiol. (2019) 73:3168–209. doi: 10.1161/CIR.00000000000

00624

35. Jacobson TA, CheeleyMK, Jones PH. The STatin adverse treatment experience

survey: experience of patients reporting side effects of statin therapy. J Clin

Lipidol. (2019) 13:415–24. doi: 10.1016/j.jacl.2019.04.011

36. Taylor BA, Thompson PD. Statin-associated muscle disease:

advances in diagnosis and management. Neurotherapeutics. (2018)

15:1006–17. doi: 10.1007/s13311-018-0670-z

37. Zineh I. Pharmacogenetics of response to statins. Curr Atheroscler Rep. (2007)

9:187. doi: 10.1007/s11883-007-0018-3

38. Naito R, Miyauchi K, Daida H. racial differences in the cholesterol-

lowering -lowering effect of statin. J Atheroscler Thromb. (2017) 24:19–

25. doi: 10.5551/jat.RV16004

39. Lum CJ, Nakagawa K, Shohet RV, Seto TB, Taira DA. The cost-benefit

balance of statins in Hawai’i: a moving target. Hawaii J Med Public Health.

(2017) 76:99–102.

40. Ma CS, Batz F, Juarez DT, Ladao LC. Drug take back in Hawai’i:

partnership between the university of hawai’i hilo college of pharmacy and

the narcotics enforcement division. Hawaii J Med Public Health. (2014)

73:26–31.

41. Zhu W, Lankford DE, Reece JD, Heil DP. Characterizing the aerobic

and anaerobic energy costs of polynesian dances. Int J Exerc Sci. (2018)

11:1156–72.

42. Usagawa T, Look M, de Silva M, Stickley C, Kaholokula JK, Seto

T, et al. Metabolic equivalent determination in the cultural dance

of hula. Int J Sports Med. (2014) 35:399–402. doi: 10.1055/s-0033-13

53213

43. Maskarinec GG, Look M, Tolentino K, Trask-Batti M, Seto T, de Silva M, et

al. Patient perspectives on the Hula Empowering Lifestyle Adaptation Study:

benefits of dancing hula for cardiac rehabilitation.Health Promot Pract. (2015)

16:109–14. doi: 10.1177/1524839914527451

44. Kaholokula JK, Look M, Mabellos T, Ahn HJ, Choi SY, Sinclair KA, et al.

Improves hypertension control and cardiovascular disease risk in Native

Hawaiians: a randomized controlled trial. Ann Behav Med. (2021) 55:1006–

18. doi: 10.1093/abm/kaaa127

Conflict of Interest: The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be construed as a

potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations, or those of

the publisher, the editors and the reviewers. Any product that may be evaluated in

this article, or claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

Copyright © 2022 Watanabe and Seale. This is an open-access article distributed

under the terms of the Creative Commons Attribution License (CC BY). The

use, distribution or reproduction in other forums is permitted, provided the

original author(s) and the copyright owner(s) are credited and that the original

publication in this journal is cited, in accordance with accepted academic practice.

No use, distribution or reproduction is permitted which does not comply with these

terms.

Frontiers in Public Health | www.frontiersin.org 6 February 2022 | Volume 10 | Article 799731

https://doi.org/10.1161/CIR.0000000000000624
https://doi.org/10.1016/j.jacl.2019.04.011
https://doi.org/10.1007/s13311-018-0670-z
https://doi.org/10.1007/s11883-007-0018-3
https://doi.org/10.5551/jat.RV16004
https://doi.org/10.1055/s-0033-1353213
https://doi.org/10.1177/1524839914527451
https://doi.org/10.1093/abm/kaaa127
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

	Challenging Aspects to Precise Health Strategies in Native Hawaiian and Other Pacific Islanders Using Statins
	Introduction
	General Aspects of Nhopi
	Facets of Cardiometabolic Disorders in Nhopi 
	Dyslipidemia
	Obesity
	Diabetes 

	Facets of Statin Therapy in Nhopi
	Discussion
	Conclusion
	Author Contributions
	Funding
	References


