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Abstract
We investigated racial/ethnic and county-level disparities in inpatient utiliza-
tion for 15 clinical conditions among Hawaii’s Medicaid population. The study 
was conducted using inpatient claims data from more than 200,000 Hawai‘i 
Medicaid beneficiaries, reported in the year 2010. The analysis was per-
formed by stratifying the Medicaid population into three age groups: children 
and adolescent group (1–20 years), adult group (21–64 years), and elderly 
group (65 years and above). Among the differences found, Asians had a low 
probability of inpatient admissions compared to Whites for many disease 
categories, while Native Hawaiian/Pacific Islanders had higher probabilities 
than Whites, across all age groups. Pediatric and adult groups from Hawai‘i 
County (Big Island) had lower probabilities for inpatient admissions compared 
to Honolulu County (O‘ahu) for most disease conditions, but higher prob-
abilities were observed for several conditions in the elderly group. Notably, 
the elderly population residing on Kaua‘i County (Kaua‘i and Ni‘ihau islands) 
had substantially increased odds of hospital admissions for several disease 
conditions, compared to Honolulu.  
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Introduction
The Medicaid Program plays an important role in providing 
health coverage to Americans including eligible low-income 
adults, children, pregnant women, elderly adults, and people 
with disabilities. In 2015, the program covered more than 70 
million beneficiaries, with more than 9 million newly eligible 
individuals under the Medicaid expansion.1 Although the pro-
gram supports people with limited resources, disparities in access 
to health care among Medicaid beneficiaries still exist.2 With 
an increasing role of individual states in regulating Medicaid 
expansion programs,3 it is essential for state governments to 
examine how health services are utilized among their Medicaid 
beneficiaries. Identifying the patterns and sources of disparities 
would help state governments improve their Medicaid programs 
by targeting expenditures.
	 As for sources of health disparity, race/ethnicity has been 
widely investigated in health care access. Race/ethnicity is 
associated with socio-economic status, culture, and health 
literacy.4-7 However, most health service studies conducted in 
the US population have mainly focused on several major racial/

ethnic groups: Whites, African Americans or Latinos.8, 9 Asians 
and Native Hawaiian/Pacific Islanders (NHPI) have often been 
ignored or lumped into broad racial/ethnic groups. Only a few 
studies have addressed disparities in access to health services 
among these racial/ethnic groups.10-13 Asians and NHPIs are 
the fastest growing racial/ethnic subpopulations in the US and 
projected to increase 143% and 101%, respectively, from their 
current sizes by 2060.14 Assessing and comparing access to health 
services among these minority racial/ethnic groups can provide 
significant clinical and public health insights, especially for a 
state like Hawai‘i, which has the largest population of these 
racial/ethnic groups (ie, in the state of Hawai‘i: single-race 
White 24.7%, single-race Asian 38.6%, and single-race NHPI 
10.0% versus US: 72.4%, 4.8%, and 0.2%, respectively).15 
	 Rurality has also been explored as a source of disparity in 
health care access among Medicaid beneficiaries.16-18 Most of 
the studies using Medicaid data have focused on the comparison 
between urban and rural areas among pediatric populations19-22 
or for specific diseases or conditions.23-27 Utilization by differ-
ent age groups or for general disease conditions has not been 
extensively studied. In the state of Hawai‘i, to our knowledge, 
there have not been any studies addressing county-level dispari-
ties in health care utilization among the Medicaid population. 
Counties in Hawai‘i are specified by a single or a cluster of 
islands. Because of the complex geographical diversity of this 
state, it is anticipated that, due to logistic reasons, health care 
disparities among different islands may exist, even among people 
who have the same Medicaid insurance coverage. On the other 
hand, previous studies/reports that described this gap on access 
to care among different geographical areas in Hawai‘i physician 
shortage and geographical maldistribution of physicians.28, 29

	 The purpose of this study was to examine racial/ethnic and 
county-level disparities in inpatient utilization for a set of 15 
broad clinical conditions,30 to understand the burden in Hawaii’s 
Medicaid population, while accounting for age and gender ef-
fects. The study was conducted by stratifying the population 
into three main age groups to accommodate the utilization 
heterogeneity by stages of life. The identification of vulnerable 
subpopulations may help the state government and health care 
professionals scrutinize the specific barriers in access to health 
care in the state and develop integrated interventions or adjust 
health care policies specific to these disadvantaged racial/ethnic 
groups or regions.
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Methods
Study Data 
In this retrospective study, we utilized Hawai‘i Medicaid health 
insurance claims inpatient data, reported from 01/01/2010 
to 12/31/2010, to investigate relationships between patients’ 
characteristics and the incidence of inpatient claims for a set of 
major disease types. The study was conducted using individu-
als who enrolled in Medicaid consistently from 01/01/2010 
to 12/31/2010 or those who had a consistent enrolment from 
01/01/2010 until death that occurred during the year. The final 
dataset included a set of unique 201,562 subjects. Since overall 
inpatient utilization patterns could vary by age group, we fo-
cused our study on three primary age categories: children and 
adolescents (1–20 years), adults (21–64 years), and the elderly 
(65 years and above). There were 108,553, 74,364, and 18,645 
patients in each age category, respectively
	 Demographic information was extracted from the Medicaid 
Personal Summary File. These included race/ethnicity, residen-
tial zip code, age, and gender. Race/ethnicity was categorized as 
White, Asian, Hispanic, and Native Hawaiian/Pacific Islander 
(NHPI). Beneficiary’s county was identified as Hawai‘i, Ho-
nolulu, Kaua‘i, and Maui counties based on his/her residential 
zip code. Each age group was further classified into smaller 
age subgroups: 1–5, 6–14, and 15–20 years for the pediatric 
group; 21–44 and 45–64 years for the adult group; and 65–74, 
75–84, and 85 years or above for the elderly group. We utilized 
International Classification of Diseases 9th revision (ICD-9) 
codes to specify Multi-level Clinical Classification Software 
(CCS) Category and Diagnoses,30 which results in 18 aggre-
gated disease conditions: (i) infectious and parasitic diseases, 
(ii) neoplasms, (iii) endocrine, nutritional, and metabolic dis-
eases and immunity disorders, (iv) diseases of the blood and 
blood-forming organs, (v) mental illness, (vi) diseases of the 
nervous system and sense organs, (vii) diseases of the circulatory 
system, (viii) diseases of the respiratory system, (ix) diseases of 
the digestive system, (x) diseases of the genitourinary system, 
(xi) complications of pregnancy, childbirth, and the puerperium, 
(xii) diseases of the skin and subcutaneous tissue, (xiii) diseases 
of the musculoskeletal system and connective tissue, (xiv) 
congenital anomalies, (xv) certain conditions originating in the 
perinatal period, (xvi) injury and poisoning, (xvii) symptoms, 
signs, and ill-defined conditions and factors influencing health 
status, and (xviii) residual codes, unclassified, all E codes. The 
above disease categorization has been frequently applied in 
health care research studies focused on overall diagnostic pat-
terns.31-36 We limited our current investigation to 15 conditions, 
removing three conditions related to pregnancy (xi), birth (xv), 
and unclassified cases (xviii). Inpatient utilization was defined 
as having one or more inpatient claims for a given disease 
condition at least one time during the 12-month study period, 
coded as a binary outcome (yes/no). The proposed study was 
approved by the University of Hawai‘i Institutional Review 
Board (CHS #23362). 

Statistical Analysis
The analysis was conducted for each of the 15 conditions, 
stratified by three different age groups: children and adolescents 
(ages 1–20 years), adults (21–64 years), the elderly (65 years 
and above). Frequencies were computed to summarize inpatient 
utilization for each disease condition. Multiple logistic regres-
sion models were used to determine the effects of race/ethnicity 
and county on inpatient utilization for each given condition, 
controlling for age and gender. Adjusted odds ratios and their 
95% confidence intervals (CI) were estimated. The data analysis 
was conducted using R software version 3.2.0. 

Results
Tables 1(A – C) provide frequencies of inpatient claims for 
15 major disease categories stratified by the three age groups. 
Tables 2(A – C) summarize odds ratios and 95% CI estimated 
for the aforementioned claims with respect to the county of 
residence, gender, and race/ethnicity, stratified by the three 
broad age groups. Each table lists disease categories based on 
the observed overall counts (from high to low). In Table-1, the 
row named “Group Sizes” provides the size of the subgroup 
defined by each column. For a given Multi-level CCS Category 
the total observed count is provided in the column given by 
“Total”. We did not report subgroup specific results for cells 
with fewer than 11 counts, and indicated those with NAs.

Age 1–20 Years
The top five disease categories of inpatient utilization for the 
children and adolescent group (n=108,553) were: (i) diseases 
of the respiratory system, (ii) infectious and parasitic diseases, 
(iii) endocrine, nutritional, and metabolic diseases and immunity 
disorders, (iv) diseases of the digestive system, and (v) diseases 
of the nervous system and sense organs, with 439 (0.40%), 396 
(0.36%), 329 (0.30%), 271 (0.25%), and 263 (0.24%) cases, 
respectively (Table 1A). Compared to Honolulu, beneficiaries 
from Hawai‘i County had significantly lower odds for 11 out of 
15 diseases categories (Table 2A). Additionally, Maui County 
had lower odds for three conditions: diseases of the respiratory 
system; endocrine, nutritional, and metabolic diseases and 
immunity disorders; and diseases of the digestive system. No 
significant differences between Honolulu and Kaua‘i counties 
were found. Compared to Whites, Asians had significantly 
lower odds for injury and poisoning and mental illness. NHPIs 
had significantly higher odds for seven categories compared to 
Whites, including diseases of the respiratory system; infectious 
and parasitic diseases; endocrine, nutritional, and metabolic 
diseases and immunity disorders. The odds ratio of infectious 
and parasitic diseases was greater than 2.0 for NHPIs compared 
to Whites. Males had significantly higher odds than females for 
five categories. Significant age-related differences were observed 
for 12 disease categories. Mental illness significantly increased 
with respect to increased age in this young group of patients. 
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Age 21–64 Years
The top five disease categories of inpatient utilization for the age 
group 22–64 years (n=74,364) were: (i) endocrine, nutritional, 
and metabolic immunity disorders, (ii) diseases of the circula-
tory system, (iii) mental illness, (iv) diseases of the respiratory 
system, and (v) diseases of the genitourinary system, with 2,177 
(2.93%), 1,924 (2.59%), 1,651 (2.22%), 1,202 (1.62%), and 
1,177 (1.58%) cases, respectively (Table 1B). Hawai‘i County 
had significantly lower odds for 12 of the 15 disease conditions 
compared to Honolulu County (Table 2B). Maui County had 
significantly lower odds ratios for six disease categories, but 
higher odds rations for injury and poisoning. Kaua‘i County 
had significantly lower odds ratios in three conditions: diseases 
of the circulatory system; diseases of the respiratory system 
conditions, and symptoms, signs, and ill-defined conditions, 
while higher odds ratios for diseases of the nervous system and 
sense organs. Among Asians and Hispanics groups, probabilities 
for mental illness and injury and poisoning were both lower 
than Whites. Additionally, the odds for six other disease groups 
were significantly lower among Asians compared to Whites. 
Compared with Whites, NHPIs had significantly lower odds 
for mental illness, but higher odds for seven other conditions. 
Out of the seven categories that showed significant gender 
differences, males had higher odds in five cases. Significantly 
increased odds ratios were also observed for increased age for 
all conditions, except for congenital anomalies.

Age 65 Years or Above
The top five disease categories for the age group 65 years or 
above (n=18,645) were: (i) diseases of the circulatory system, 
(ii) endocrine, nutritional, and metabolic diseases and immunity 
disorders, (iii) mental illness, (iv) diseases of the musculoskeletal 
system and connective tissue, and (v) diseases of the genito-
urinary system, with 2,607 (13.98%), 2,151 (11.54%), 1,534 
(8.23%), 1,399 (7.50%), and 1,354 (7.26%) cases, respectively 
(Table 1C). Overall, individuals from Kaua‘i County had sig-
nificantly higher odds of having inpatient claims for nine out 
of 15 disease categories, compared to Honolulu County (Table 
2C). Hawai‘i County had three categories with significantly 
higher odds ratios, while Maui County showed lower odds for 
three disease conditions, compared with Honolulu. Asians had 
significantly lower odds compared to Whites for 11 conditions. 
On the other hand, NHPIs had higher odds in all six conditions 
that showed significant differences compared to Whites. Males 
had higher odds for diseases of the genitourinary system and 
diseases of the respiratory system, but lower odds for diseases 
of the musculoskeletal system and connective tissue, and in-
jury and poisoning categories. Increased odds ratios were also 
observed for higher age subgroups, in 14 of the 15 conditions. 
As one may expect, the analysis showed increased rates of 
inpatient visit probabilities for elderly population compared 
to the other two age groups, in general. 

Discussion
In this study, we investigated the inpatient utilization of 15 
major aggregated clinical conditions in Hawaii’s Medicaid 
population to assess health disparities among different counties 
and racial/ethnic groups in three age categories, adjusting for 
age (ie, pertaining to a given main age category) and gender. 
Based on Hawai‘i Medicaid year 2010 inpatient claims data, 
more than 200,000 individual records were used to analyze the 
utilization pattern of inpatient health care for 15 multi-level 
CCS disease categories. 
	 Across all age groups,  Asians have a lower probability of 
being admitted to the hospital compared to Whites, while NH-
PIs tend to have a higher probability of inpatient admissions 
than Whites. Some other studies have also shown that Asian 
Americans are less likely to make inpatient and emergency 
visits, while NHPIs are more prone to making such visits, 
in comparison to Whites for conditions such as mental ill-
nesses.37 Evidence shows that communication with their care 
providers might be an issue among some Asian groups.38 The 
high rate of inpatient visits among NHPIs could be due to the 
high prevalence of diabetes,39 hyperglycemia,40 heart-related 
disease,41 drug addiction,42 coupled with the severity of illness 
and the lack of utilization of the health system in general or pre-
ventive healthcare visits. This study indicates a higher incidence 
rate of inpatient admissions for this population even among the 
younger age group. Also of interest, we found that infectious 
and parasitic diseases were higher across all age groups among 
NHPIs. Further research should be conducted to confirm this 
finding. Rates for mental illness were higher among Whites. 
However, it is important to note that racial/ethnic groups such 
as Asians and Native Hawaiians are less likely to be assessed 
and counseled for mental illness.43 Also, there is a shortage of 
mental health professionals taking Medicaid in the outpatient 
setting which may lead to more inpatient visits. The driving 
factor that makes disease of the respiratory system the top con-
dition for inpatient hospitalization among patients 1-20 years 
could be due to asthma as Hawai‘i is known to be one of the 
states with the highest childhood asthma prevalence in the US.44 
In addition, we found diseases of the respiratory system were 
higher among NHPIs across all ages. Similar observations were 
reported in a study based on data from the Hawai’i Behavioral 
Risk Factor Surveillance System.45 Overall, inpatient visits were 
significantly increased for the elderly population, compared to 
other two age groups, as reflected by the overall percentages. 
Factors such as increased chronic comorbidities, high disability 
rates, lack of immunity, and other general weaknesses due to 
the aging may have contributed to this difference.
	 Health issues should be investigated in a geographically 
defined region to address etiologies and clinical implications 
specific to the region. 46 This concern is especially pertinent 
in Hawai‘i where regions are geographically separated into 
islands. Local physician shortages and other access issues may 
cause variations in healthcare utilization among the islands.28, 29 
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Table 1A. Summary of Hawai‘i Medicaid beneficiaries of age 1 to 20 years (n=108,553) with inpatient claims for the 15 multilevel CCS 
disease conditions, during the year 2010.

Total
County Gender Ethnicity Age (years)

Hono-
lulu Hawai‘i Kaua‘i Maui Female Male White Asian His-

panic NHPI 1–5 6–14 15–20

Group Sizes
108,553 67,791 22,366 6,078 12,318 52,966 55,587 19,014 32,619 7,793 47,503 35,941 49,281 23,331

Disease Condition
Diseases of the respiratory system

439
(0.40)

316
(0.47)

55
(0.25)

26
(0.43)

42
(0.34)

193
(0.36)

246
(0.44)

59
(0.31)

88
(0.27)

25
(0.32)

258
(0.54)

228
(0.63)

106
(0.22)

105 
(0.45)

Infectious and parasitic diseases
396

(0.36)
244

(0.36)
71

(0.32)
31

(0.51)
50

(0.41)
247

(0.47)
149

(0.27)
54

(0.28)
55

(0.17)
22

(0.28)
262

(0.55)
119

(0.33)
54

(0.11)
223

(0.96)
Endocrine, nutritional, and metabolic diseases and immunity disorders

329
(0.30)

243
(0.36)

44
(0.20)

14
(0.23)

28
(0.23)

154
(0.29)

175
(0.31)

45
(0.24)

68
(0.21)

17
(0.22)

193
(0.41)

154
(0.43)

92
(0.19)

83
(0.36)

Diseases of the digestive system
271

(0.25)
199

(0.29)
35

(0.16)
14

(0.23)
23

(0.19)
120

(0.23)
151

(0.27)
43

(0.23)
65

(0.2) NA 148
(0.31)

118
(0.33)

84
(0.17)

69
(0.30)

Diseases of the nervous system and sense organs
263

(0.24)
183

(0.27)
39

(0.17)
16

(0.26)
25

(0.20)
107

(0.20)
156

(0.28)
40

(0.21)
58

(0.18) NA 149
(0.31)

133
(0.37)

72
(0.15)

58
(0.25)

Symptoms, signs, and ill-defined conditions and factors influencing health status
224

(0.21)
152

(0.22)
33

(0.15)
19

(0.31)
20

(0.16)
115

(0.22)
109

(0.20)
28

(0.15)
34

(0.10)
14

(0.18)
145

(0.31)
112

(0.31)
45

(0.09)
67

(0.29)
Injury and poisoning

189
(0.17)

118
(0.17)

28
(0.13)

12
(0.20)

31
(0.25)

69
(0.13)

120
(0.22)

33
(0.17)

34
(0.10)

12
(0.15)

105
(0.22)

80
(0.22)

57
(0.12)

52
(0.22)

Diseases of the blood and blood-forming organs
168

(0.15)
123

(0.18)
25

(0.11) NA 15
(0.12)

98
(0.19)

70
(0.13)

20
(0.11)

32
(0.10) NA 108

(0.23)
65

(0.18)
32

(0.06)
71

(0.3)
Congenital anomalies

163
(0.15)

109
(0.16)

24
(0.11)

14
(0.23)

16
(0.13)

78
(0.15)

85
(0.15)

26
(0.14)

36
(0.11) NA 96

(0.20)
75

(0.21)
46

(0.09)
42

(0.18)
Diseases of the skin and subcutaneous tissue

140
(0.13)

99
(0.15)

23
(0.10) NA NA 54

(0.10)
86

(0.15)
13

(0.07)
15

(0.05) NA 106
(0.22)

71
(0.20)

39
(0.08)

30
(0.13)

Mental illness
140

(0.13)
95

(0.14)
23

(0.10) NA 18
(0.15)

57
(0.11)

83
(0.15)

37
(0.19)

23
(0.07)

12
(0.15)

65
(0.14)

13
(0.04)

41
(0.08)

86
(0.37)

Diseases of the genitourinary system
138

(0.13)
103

(0.15)
16

(0.07) NA NA 91
(0.17)

47
(0.08)

16
(0.08)

25
(0.08) NA 90

(0.19)
45

(0.13)
32

(0.06)
61

(0.26)
Diseases of the circulatory system

136
(0.13)

82
(0.12)

27
(0.12)

13
(0.21)

14
(0.11)

59
(0.11)

77
(0.14)

24
(0.13)

26
(0.08)

15
(0.19)

67
(0.14)

46
(0.13)

43
(0.09)

47
(0.20)

Diseases of the musculoskeletal system and connective tissue
63

(0.06)
41

(0.06)
13

(0.06) NA NA 27
(0.05)

36
(0.06)

11
(0.06) NA NA 37

(0.08) NA 37
(0.08)

19
(0.08)

Neoplasms
38

(0.04)
25

(0.04) NA NA NA 14
(0.03)

24
(0.04) NA NA NA 27

(0.06) NA 14
(0.03)

14
(0.06)

Table summarizes the observed number of beneficiaries with claims and percentages (ie, in parentheses). The row given by “Group Sizes” indicates the total number of Medicaid 
beneficiaries reported under each group.  Note: “NA” indicates insufficient counts, reported fewer than 11.
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Table 1B. Summary of Hawai‘i Medicaid beneficiaries of age 21 to 64 years (n=74,364) with inpatient claims for the 15 multilevel CCS 
disease conditions during the year 2010.

Total
County Gender Ethnicity Age (years)

Hono-
lulu Hawai‘i Kaua‘i Maui Female Male White Asian Hispanic NHPI  21–44  45–64

Group Sizes
74,364 45,245 16,940 4,162 8,017 44,056 30,308 21,964 21,090 3,717 26,021 45,157 29,207

Disease Condition
Endocrine, nutritional, and metabolic diseases and immunity disorders

2,177
(2.93)

1,484
(3.28)

362
(2.14)

123
(2.96)

208
(2.59)

1,152
(2.61)

1,025
(3.38)

566
(2.58)

522
(2.48)

83
(2.23)

959
(3.69)

692
(1.53)

1,485
(5.08)

Diseases of the circulatory system
1,924
(2.59)

1,281
(2.83)

343
(2.02)

89
(2.14)

211
(2.63)

953
(2.16)

971
(3.20)

515
(2.34)

498
(2.36)

75
(2.02)

797
(3.06)

493
(1.09)

1,431
(4.90)

Mental illness
1,651
(2.22)

1,089
(2.41)

316
(1.87)

93
(2.23)

153
(1.91)

887
(2.01)

764
(2.52)

605
(2.75)

410
(1.94)

64
(1.72)

523
(2.01)

656
(1.45)

995
(3.41)

Diseases of the respiratory system
1,202
(1.62)

835
(1.85)

202
(1.19)

53
(1.27)

112
(1.40)

701
(1.59)

501
(1.65)

346
(1.58)

272
(1.29)

52
(1.40)

506
(1.94)

417
(0.92)

785
(2.69)

Diseases of the genitourinary system
1,177
(1.58)

807
(1.78)

183
(1.08)

71
(1.71)

116
(1.45)

684
(1.55)

493
(1.63)

287
(1.31)

305
(1.45)

43
(1.16)

521
(2.00)

421
(0.93)

756
(2.59)

Diseases of the digestive system
1,069
(1.44)

696
(1.54)

186
(1.10)

66
(1.59)

121
(1.51)

574
(1.30)

495
(1.63)

330
(1.5)

266
(1.26)

51
(1.37)

392
(1.51)

380
(0.84)

689
(2.36)

Infectious and parasitic diseases
1,054
(1.42)

697
(1.54)

173
(1.02)

68
(1.63)

116
(1.45)

588
(1.33)

466
(1.54)

315
(1.43)

219
(1.04)

41
(1.10)

460
(1.77)

467
(1.03)

587
(2.01)

Diseases of the nervous system and sense organs
970

(1.30)
626

(1.38)
175

(1.03)
76

(1.83)
93

(1.16)
517

(1.17)
453

(1.49)
327

(1.49)
245

(1.16)
36

(0.97)
340

(1.31)
315

(0.70)
655

(2.24)
Diseases of the blood and blood-forming organs

852
(1.15)

591
(1.31)

155
(0.91)

40
(0.96)

66
(0.82)

545
(1.24)

307
(1.01)

218
(0.99)

209
(0.99)

40
(1.08)

366
(1.41)

407
(0.9)

445
(1.52)

Diseases of the musculoskeletal system and connective tissue
804

(1.08)
502

(1.11)
162 

(0.96)
55

(1.32)
85

(1.06)
414

(0.94)
390

(1.29)
300

(1.37)
167

(0.79)
31

(0.83)
283

(1.09)
193

(0.43)
611

(2.09)
Symptoms, signs, and ill-defined conditions and factors influencing health status

735
(0.99)

516
(1.14)

139
(0.82)

34
(0.82)

46
(0.57)

406
(0.92)

329
(1.09)

233
(1.06)

177
(0.84)

38
(1.02)

270
(1.04)

264
(0.58)

471
(1.61)

Injury and poisoning
657

(0.88)
389

(0.86)
130

(0.77)
45

(1.08)
93

(1.16)
310

(0.70)
347

(1.14)
237

(1.08)
161

(0.76)
20

(0.54)
220

(0.85)
258

(0.57)
399

(1.37)
Diseases of the skin and subcutaneous tissue

535
(0.72)

372
(0.82)

103
(0.61)

26
(0.62)

34
(0.42)

217
(0.49)

318
(1.05)

164
(0.75)

78
(0.37)

23
(0.62)

261
(1.00)

159
(0.35)

376
(1.29)

Neoplasms
340

(0.46)
213

(0.47)
73

(0.43)
17

(0.41)
37

(0.46)
223

(0.51)
117

(0.39)
104

(0.47)
92

(0.44) NA 127
(0.49)

87
(0.19)

253
(0.87)

Congenital anomalies
71

(0.10)
46

(0.10)
12

(0.07) NA NA 34
(0.08)

37
(0.12)

22
(0.10)

19
(0.09) NA 27

(0.10)
38

(0.08)
33

(0.11)
Table summarizes the observed number of beneficiaries with claims and percentages (ie, in parentheses). The row given by “Group Sizes” indicates the total number of Medicaid 
beneficiaries reported under each group.  Note: “NA” indicates insufficient counts, reported fewer than 11.
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Table 1C. Summary of Hawai‘i Medicaid beneficiaries of age 65 years and above (n=18,645) with inpatient claims for the 15 multilevel CCS 
disease conditions during the year 2010.

Total
County Gender Ethnicity Age (years)

Hono-
lulu Hawai‘i Kaua‘i Maui Female Male White Asian His-

panic NHPI 65–74 75–84 85+

Group Sizes
18,645 13,561 2,715 904 1,465 12,463 6,182 3,445 12,442 324 2,280 8,069 6,540 4,036

Disease Condition
Diseases of the circulatory system

2,607
(13.98)

1,827
(13.47)

407
(14.99)

181
(20.02)

192
(13.11)

1,771
(14.21)

836
(13.52)

478
(13.88)

1,681
(13.51)

43
(13.27)

395
(17.32)

730
(9.05)

821
(12.55)

1,056
(26.16)

Endocrine, nutritional, and metabolic diseases and immunity disorders
2,151

(11.54)
1,532

(11.30)
297

(10.94)
164

(18.14)
158

(10.78)
1,492

(11.97)
659

(10.66)
380

(11.03)
1,375

(11.05)
36

(11.11)
352

(15.44)
648

(8.03)
708

(10.83)
795

(19.70)
Mental illness

1534
(8.23)

1,030
(7.60)

231
(8.51)

152
(16.81)

121
(8.26)

1,058
(8.49)

476
(7.70)

339
(9.84)

989
(7.95)

19
(5.86)

180
(7.89)

322
(3.99)

418
(6.39)

794
(19.67)

Diseases of the musculoskeletal system and connective tissue
1,399
(7.50)

908
(6.70)

277
(10.20)

116
(12.83)

98
(6.69)

1,062
(8.52)

337
(5.45)

311
(9.03)

908
(7.30)

23
(7.10)

150
(6.58)

278
(3.45)

397
(6.07)

724
(17.94)

Diseases of the genitourinary system
1,354
(7.26)

965
(7.12)

186
(6.85)

101
(11.17)

102
(6.96)

847
(6.80)

507
(8.20)

241
(7.00)

852
(6.85)

23
(7.10)

234
(10.26)

398
(4.93)

427
(6.53)

529
(13.11)

Diseases of the digestive system
1,310
(7.03)

915
(6.75)

200
(7.37)

93
(10.29)

102
(6.96)

886
(7.11)

424
(6.86)

236
(6.85)

887
(7.13)

18
(5.56)

165
(7.24)

323
(4.00)

430
(6.57)

557
(13.80)

Diseases of the respiratory system
1,069
(5.73)

784
(5.78)

150
(5.52)

61
(6.75)

74
(5.05)

680
(5.46)

389
(6.29)

205
(5.95)

671
(5.39)

16
(4.94)

171
(7.50)

325
(4.03)

349
(5.34)

395
(9.79)

Symptoms, signs, and ill-defined conditions and factors influencing health status
1,000
(5.36)

739
(5.45)

161
(5.93)

54
(5.97)

46
(3.14)

671
(5.38)

329
(5.32)

189
(5.49)

668
(5.37)

19
(5.86)

118
(5.18)

235
(2.91)

316
(4.83)

449
(11.12)

Diseases of the nervous system and sense organs
952

(5.11)
630

(4.65)
162

(5.97)
78

(8.63)
82

(5.60)
642

(5.15)
310

(5.01)
193

(5.60)
619

(4.98)
15

(4.63)
121

(5.31)
254

(3.15)
277

(4.24)
421

(10.43)
Diseases of the blood and blood-forming organs

774
(4.15)

544
(4.01)

106 
(3.90)

69
(7.63)

55
(3.75)

539
(4.32)

235
(3.80)

134
(3.89)

513
(4.12)

12
(3.70)

112
(4.91)

195
(2.42)

253
(3.87)

326
(8.08)

Injury and poisoning
686

(3.68)
448

(3.30)
132

(4.86)
55

(6.08)
51

(3.48)
508

(4.08)
178

(2.88)
140

(4.06)
451

(3.62) NA 85
(3.73)

172
(2.13)

201
(3.07)

313
(7.76)

Infectious and parasitic diseases
552

(2.96)
419

(3.09)
75

(2.76)
30

(3.32)
28

(1.91)
370

(2.97)
182

(2.94)
94

(2.73)
349

(2.81) NA 100
(4.39)

189
(2.34)

175
(2.68)

188
(4.66)

Diseases of the skin and subcutaneous tissue
332

(1.78)
240

(1.77)
47

(1.73)
26

(2.88)
19

(1.30)
214

(1.72)
118

(1.91)
82

(2.38)
191

(1.54) NA 53
(2.32)

108
(1.34)

97
(1.48)

127
(3.15)

Neoplasms
307

(1.65)
226

(1.67)
36

(1.33)
15

(1.66)
30

(2.05)
192

(1.54)
115

(1.86)
69

(2.00)
193

(1.55) NA 38
(1.67)

113
(1.40)

111
(1.70)

83
(2.06)

Congenital anomalies
28

(0.15)
24

(0.18) NA NA NA 19
(0.15) NA NA 22

(0.18) NA NA 14
(0.17) NA NA

Table summarizes the observed number of beneficiaries with claims and percentages (ie, in parentheses). The row given by “Group Sizes” indicates the total number of Medicaid 
beneficiaries reported under each group.  Note: “NA” indicates insufficient counts, reported fewer than 11.
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Table 2A. Summary of odds ratios (and 95% CIs) of Hawai‘i Medicaid beneficiaries of age 1 to 21 years inpatient claims for the 15 multilevel 
CCS disease conditions during the year 2010, with respect to county, gender, ethnicity, and age subgroup.

County Gender Ethnicity Age (years)
Hawai‘i 

vs 
Honolulu

Kaua‘i 
vs 

Honolulu

Maui 
vs 

Honolulu

Male 
vs 

Female

Asian 
vs 

White

Hispanic 
vs 

White

NHPI 
vs 

White

6–14
vs 

1–5

15–20 
vs 

1–5
Disease Condition

Diseases of the respiratory system
0.49

(0.36,0.66)
0.95

(0.63,1.42)
0.69

(0.50,0.97)
1.25

(1.03,1.51)
0.78

(0.56,1.10)
1.05

(0.65,1.69)
1.64

(1.22,2.19)
0.34

(0.27,0.42)
0.64

(0.50,0.81)
Infectious and parasitic diseases

0.61
(0.42,0.88)

1.53
(0.99,2.38)

1.09
(0.75,1.59)

0.71
(0.56,0.91)

0.66
(0.42,1.07)

1.16
(0.63,2.14)

2.05
(1.40,2.99)

0.31
(0.23,0.44)

1.21
(0.92,1.59)

Endocrine, nutritional, and metabolic diseases and immunity disorders
0.50

(0.36,0.70)
0.65

(0.38,1.12)
0.60

(0.40,0.90)
1.10

(0.88,1.37)
0.74

(0.50,1.09)
0.88

(0.5,1.56)
1.52

(1.09,2.12)
0.43

(0.33,0.56)
0.75

(0.57,0.99)
Diseases of the digestive system

0.51
(0.35,0.74)

0.78
(0.45,1.35)

0.62
(0.40,0.97)

1.21
(0.95,1.54)

0.75
(0.50,1.11) NA 1.22

(0.87,1.73)
0.52

(0.39,0.69)
0.85

(0.62,1.15)
Diseases of the nervous system and sense organs

0.63
(0.44,0.91)

1.01
(0.61,1.70)

0.73
(0.47,1.13)

1.39
(1.08,1.79)

0.76
(0.50,1.16) NA 1.39

(0.97,1.99)
0.38

(0.29,0.51)
0.59

(0.43,0.82)
Symptoms, signs, and ill-defined conditions and factors influencing health status

0.56
(0.37,0.85)

1.42
(0.87,2.33)

0.65
(0.39,1.08)

0.94
(0.71,1.23)

0.67
(0.39,1.14)

1.30
(0.67,2.55)

2.02
(1.31,3.12)

0.28
(0.20,0.41)

0.71
(0.51,1.00)

Injury and poisoning
0.65

(0.42,0.99)
1.11

(0.61,2.01)
1.37

(0.91,2.05)
1.64

(1.21,2.20)
0.57

(0.35,0.93)
0.90

(0.46,1.75)
1.25

(0.84,1.86)
0.53

(0.38,0.74)
1.00

(0.70,1.43)
Diseases of the blood and blood-forming organs

0.58
(0.37,0.91) NA 0.70

(0.41,1.20)
0.68

(0.50,0.93)
0.80

(0.46,1.42) NA 1.95
(1.21,3.17)

0.36
(0.24,0.56)

1.67
(1.19,2.34)

Congenital anomalies
0.54

(0.32,0.91)
1.40

(0.77,2.57)
0.76

(0.42,1.36)
1.09

(0.78,1.53)
0.80

(0.45,1.41) NA 1.47
(0.91,2.40)

0.42
(0.29,0.61)

0.42
(0.25,0.68)

Diseases of the skin and subcutaneous tissue
0.64

(0.40,1.04) NA NA 1.50
(1.05,2.13)

0.57
(0.26,1.26) NA 3.10

(1.70,5.68)
0.39

(0.26,0.58)
0.53

(0.33,0.85)
Mental illness

0.56
(0.35,0.90) NA 0.93

(0.56,1.55)
1.46

(1.04,2.05)
0.30

(0.18,0.52)
0.89

(0.46,1.70)
0.66

(0.44,1.00)
2.36

(1.26,4.40)
10.68

(5.95,19.16)
Diseases of the genitourinary system

0.44
(0.25,0.75) NA NA 0.49

(0.34,0.70)
0.72

(0.38,1.38) NA 1.97
(1.15,3.38)

0.53
(0.34,0.83)

1.94
(1.31,2.87)

Diseases of the circulatory system
0.87

(0.55,1.38)
1.78

(0.99,3.23)
0.80

(0.43,1.47)
1.23

(0.87,1.75)
0.61

(0.34,1.09)
1.58

(0.81,3.08)
1.10

(0.68,1.78)
0.66

(0.43,1.00)
1.39

(0.91,2.13)
Diseases of the musculoskeletal system and connective tissue

0.84
(0.43,1.61) NA NA 1.21

(0.73,2.01) NA NA NA NA NA

Neoplasms

NA NA NA 1.68
(0.87,3.25) NA NA NA NA NA

Note: “NA” indicates cases that odds ratios were not provided due to small counts fewer than 11.
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Table 2B. Summary of odds ratios (and 95% CIs) of Hawai‘i Medicaid beneficiaries of age 21 to 64 years within patient claims for the 15 
multilevel CCS disease conditions during the year 2010, with respect to county, gender, ethnicity, and age subgroup.

County Gender Ethnicity Age (years)
Hawai‘i

vs
Honolulu

Kaua‘i
vs

Honolulu

Maui
vs

Honolulu

Male
vs

Female

Asian
vs

White

Hispanic
vs

White

NHPI
vs

White

45–64
vs

21–44
Disease Condition

Endocrine, nutritional, and metabolic diseases and immunity disorders
0.65

(0.58,0.74)
0.94

(0.78,1.14)
0.82

(0.70,0.95)
1.12

(1.03,1.22)
0.93

(0.82,1.06)
1.09

(0.86,1.38)
1.71

(1.54,1.91)
3.63

(3.31,3.99)
Diseases of the circulatory system

0.73
(0.65,0.83)

0.79
(0.64,0.99)

0.98
(0.85,1.15)

1.24
(1.13,1.36)

1.03
(0.90,1.17)

1.14
(0.89,1.46)

1.66
(1.48,1.87)

4.82
(4.34,5.36)

Mental illness
0.71 

(0.62,0.81)
0.86

(0.70,1.07)
0.73

(0.61,0.87)
1.10

(1.00,1.22)
0.67

(0.58,0.76)
0.71

(0.55,0.93)
0.79

(0.70,0.89)
2.30

(2.07,2.54)
Diseases of the respiratory system

0.63
(0.53,0.73)

0.69
(0.52,0.91)

0.75
(0.61,0.92)

0.90
(0.80,1.01)

0.76
(0.64,0.89)

1.06
(0.79,1.43)

1.38
(1.20,1.59)

3.16
(2.79,3.57)

Diseases of the genitourinary system
0.63

(0.53,0.74)
1.02

(0.79,1.30)
0.86

(0.71,1.05)
0.92

(0.82,1.04)
1.06

(0.90,1.26)
1.08

(0.78,1.49)
1.75

(1.51,2.04)
3.05

(2.70,3.45)
Diseases of the digestive system

0.69
(0.59,0.82)

1.03
(0.80,1.33)

0.98
(0.80,1.19)

1.09
(0.96,1.23)

0.83
(0.70,0.99)

1.12
(0.83,1.51)

1.16
(1.00,1.35)

2.88
(2.53,3.27)

Infectious and parasitic diseases
0.63

(0.53,0.74)
1.04

(0.81,1.34)
0.91

(0.74,1.11)
1.06

(0.94,1.20)
0.69

(0.57,0.82)
0.87

(0.63,1.21)
1.33

(1.15,1.55)
2.04

(1.80,2.31)
Diseases of the nervous system and sense organs

0.72
(0.60,0.85)

1.30
(1.02,1.65)

0.81
(0.65,1.02)

1.09
(0.96,1.24)

0.78
(0.65,0.92)

0.81
(0.57,1.15)

1.03
(0.88,1.21)

3.25
(2.83,3.73)

Diseases of the blood and blood-forming organs
0.71

(0.59,0.85)
0.76

(0.55,1.04)
0.64

(0.50,0.83)
0.76

(0.66,0.88)
0.91

(0.74,1.10)
1.16

(0.83,1.64)
1.44

(1.21,1.71)
1.85

(1.61,2.12)
Diseases of the musculoskeletal system and connective tissue

0.79
(0.66,0.95)

1.13
(0.85,1.50)

0.89
(0.70,1.13)

1.10
(0.96,1.27)

0.60
(0.49,0.73)

0.81
(0.56,1.18)

1.00
(0.85,1.19)

4.96
(4.20,5.85)

Symptoms, signs, and ill-defined conditions and factors influencing health status
0.68

(0.56,0.83)
0.69

(0.49,0.99)
0.48

(0.35,0.65)
1.03

(0.88,1.19)
0.72

(0.59,0.88)
1.12

(0.80,1.59)
1.06

(0.89,1.27)
2.82

(2.42,3.29)
Injury and poisoning

0.84
(0.69,1.03)

1.21
(0.88,1.65)

1.29
(1.02,1.63)

1.44
(1.23,1.68)

0.76
(0.61,0.93)

0.60
(0.38,0.95)

0.93
(0.77,1.12)

2.27
(1.93,2.66)

Diseases of the skin and subcutaneous tissue
0.67

(0.53,0.83)
0.73

(0.49,1.09)
0.48

(0.34,0.69)
1.84

(1.54,2.19)
0.47

(0.35,0.62)
1.04

(0.67,1.62)
1.58

(1.30,1.94)
3.67

(3.04,4.44)
Neoplasms

0.96
(0.73,1.27)

0.91
(0.55,1.50)

1.04
(0.73,1.49)

0.62
(0.49,0.77)

0.97
(0.72,1.30) NA 1.29

(0.99,1.68)
4.94

(3.85,6.33)
Congenital anomalies

0.68
(0.35,1.30) NA NA 1.54

(0.96,2.48)
0.88

(0.46,1.65) NA 1.07
(0.60,1.91)

1.27
(0.79,2.04)

Note: “NA” indicates cases that odds ratios were not provided due to small counts fewer than 11.
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Table 2C.  Summary of odds ratios (and 95% CIs) of Hawai‘i Medicaid beneficiaries of age 65 years and above with inpatient claims for the 
15 multilevel CCS disease conditions during the year 2010, with respect to county, gender, ethnicity, and age subgroup.

County Gender Ethnicity Age (years)
Hawai‘i

vs
Honolulu

Kaua‘i
vs

Honolulu

Maui
vs

Honolulu

Male
vs

Female

Asian
vs

White

Hispanic
vs

White

NHPI
vs

White

75–84
vs

65–74

85+
vs

65–74
Disease Condition

Diseases of the circulatory system
1.06

(0.94,1.20)
1.45

(1.22,1.73)
0.90

(0.76,1.06)
1.08

(0.98,1.18)
0.81

(0.72,0.91)
1.04

(0.74,1.47)
1.49

(1.28,1.73)
1.57

(1.41,1.75)
4.01

(3.59,4.47)
Endocrine, nutritional, and metabolic diseases and immunity disorders

0.91
(0.79,1.04)

1.59
(1.33,1.91)

0.89
(0.74,1.06)

0.98
(0.88,1.08)

0.84
(0.74,0.95)

1.09
(0.75,1.57)

1.61
(1.37,1.89)

1.50
(1.33,1.68)

3.11
(2.77,3.50)

Mental illness
1.00

(0.85,1.17)
2.17

(1.78,2.63)
0.96

(0.78,1.17)
1.09

(0.97,1.23)
0.61

(0.53,0.70)
0.65

(0.40,1.05)
0.94

(0.77,1.14)
1.82

(1.56,2.11)
6.66

(5.77,7.67)
Diseases of the musculoskeletal system and connective tissue

1.47
(1.27,1.72)

1.78
(1.44,2.20)

0.88
(0.70,1.10)

0.72
(0.63,0.82)

0.65
(0.56,0.75)

0.88
(0.56,1.38)

0.86
(0.70,1.06)

1.95
(1.66,2.29)

6.47
(5.57,7.52)

Diseases of the genitourinary system
0.88

(0.74,1.04)
1.49

(1.19,1.86)
0.91

(0.73,1.13)
1.39

(1.24,1.57)
0.82

(0.70,0.96)
1.11

(0.71,1.74)
1.70

(1.40,2.06)
1.49

(1.29,1.72)
3.45

(2.99,3.98)
Diseases of the digestive system

1.07
(0.90,1.26)

1.44
(1.15,1.81)

0.99
(0.80,1.23)

1.11
(0.98,1.25)

0.88
(0.75,1.03)

0.88
(0.53,1.44)

1.22
(0.98,1.50)

1.77
(1.52,2.05)

4.08
(3.52,4.73)

Diseases of the respiratory system
0.86

(0.71,1.04)
1.06

(0.81,1.39)
0.80

(0.62,1.02)
1.29

(1.13,1.47)
0.74

(0.63,0.88)
0.88

(0.52,1.48)
1.38

(1.11,1.71)
1.48

(1.26,1.73)
3.01

(2.57,3.53)
Symptoms, signs, and ill-defined conditions and factors influencing health status

1.01
(0.84,1.22)

0.97
(0.73,1.29)

0.51
(0.38,0.70)

1.14
(0.99,1.31)

0.76
(0.64,0.91)

1.17
(0.71,1.91)

1.05
(0.82,1.33)

1.80
(1.51,2.15)

4.61
(3.89,5.46)

Diseases of the nervous system and sense organs
1.22

(1.01,1.47)
1.73

(1.35,2.23)
1.13

(0.89,1.44)
1.11

(0.97,1.28)
0.79

(0.66,0.94)
0.91

(0.53,1.57)
1.11

(0.88,1.41)
1.46

(1.22,1.74)
3.88

(3.28,4.59)
Diseases of the blood and blood-forming organs

0.94
(0.75,1.17)

1.80
(1.38,2.34)

0.88
(0.66,1.18)

1.00
(0.85,1.17)

0.87
(0.71,1.07)

1.04
(0.57,1.91)

1.43
(1.10,1.85)

1.72
(1.42,2.08)

3.81
(3.16,4.61)

Injury and poisoning
1.43

(1.16,1.77)
1.68

(1.25,2.25)
0.98

(0.73,1.32)
0.79

(0.67,0.95)
0.80

(0.65,0.98) NA 1.08
(0.82,1.43)

1.52
(1.24,1.88)

3.95
(3.24,4.81)

Infectious and parasitic diseases
0.84

(0.65,1.08)
0.99

(0.68,1.45)
0.58

(0.39,0.85)
1.07

(0.89,1.29)
0.86

(0.67,1.09) NA 1.67
(1.25,2.24)

1.23
(0.99,1.52)

2.29
(1.85,2.84)

Diseases of the skin and subcutaneous tissue
0.79

(0.57,1.10)
1.41

(0.93,2.13)
0.61

(0.38,0.99)
1.23

(0.97,1.54)
0.52

(0.39,0.69) NA 1.03
(0.72,1.47)

1.26
(0.95,1.67)

2.88
(2.19,3.77)

Neoplasms
0.71

(0.49,1.02)
0.93

(0.55,1.58)
1.13

(0.76,1.67)
1.26

(0.99,1.59)
0.68

(0.51,0.92) NA 0.84
(0.56,1.25)

1.29
(0.99,1.69)

1.63
(1.21,2.19)

Congenital anomalies
NA NA NA NA NA NA NA NA NA

Note: “NA” indicates cases that odds ratios were not provided due to small counts fewer than 11.
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Lower rates observed in Hawai‘i County for children and adults 
among many diseases could be due to the shortage of specialty 
physicians in rural areas, the lack of other skilled healthcare 
staff, such as in surgery, or the absence of modern but expensive 
equipment needed for many surgical and nonsurgical procedures 
at rural hospitals.47,48 The high rate  of  injury and poisoning 
among adults in Maui County may indicate accidents related 
to a higher level of ocean activities (eg, snorkeling, swimming, 
surfing, etc.) and outdoor activities (eg, hiking). For the elderly 
group, Kaua‘i County had significantly increased probabilities 
for many disease conditions compared to Honolulu County 
which was very different from adults in other counties. Notice-
ably, hospitalization for mental illness was substantially higher 
among elders on Kaua‘i County. More research is needed to 
identify the causes of these patterns.
	 In this article we provide a broad overview of racial/ethnic and 
county-level disparities in inpatient utilization among Hawaii’s 
Medicaid population stratified by three age groups. We found 
various differences that are potentially important to public health 
policymakers, health care practitioners, and researchers. Further 
research can be conducted, focusing on specific diseases and 
for more defined age subgroups, for example, asthma among 
the pediatric population.  
	 There are several limitations with this study. Similar to other 
studies based on claims data, there can be erroneous data entries 
influencing analyses and subsequent conclusions. Given that 
the data is driven from ICD-9 codes, and not ICD-10 codes, 
the specificity of codes might not be available. This study 
focused on one-year of inpatient claims. More comprehensive 
evaluations should be performed using multi-year data, includ-
ing different sources of claims such as outpatient claims data. 
Our work does not describe conditions occurring during the first 
year of birth and complications related to pregnancy. Due to the 
ease of Medicaid enrollment for prenatal care, many uninsured 
women will enroll in the Medicaid program just for prenatal 
care and baby deliveries. Such coverage may only occur during 
part of a year and are systematically different than other types 
of medical conditions. This study did not look into variations 
in rate of hospitalizations within zip codes in Honolulu, Kaua‘i, 
Maui, and Hawai‘i Counties. The Asian ethnic category in 
the Medicare data file is an aggregated category for multiple 
Asian groups such as Chinese, Japanese, Filipino, Korean, etc. 
However, Hawai‘i is known to be the state most diverse in 
terms of racial/ethnic differences and use of exact racial/eth-
nic information would allow for more detailed comparisons.49 
Considering the broad aspects of this study, we used a wide age 
categorization. However, further subdivisions can be considered 
for more detailed analyses. Discussion of the optimal age group 
stratification, either statistically or biologically, is beyond the 
scope of this study. Despite these limitations, our study provides 
insights on racial/ethnic and regional disparities in the use of 
inpatient care for major disease categories, adjusting for age 
and gender, among the Medicaid population in Hawai‘i. 

Conclusion
Significant variation of disease patterns and utilization across 
racial/ethnic groups and regions in Hawai‘i highlights the 
complexity of managing programs for Medicaid beneficiaries. 
Findings from this study may help the state government and 
health care professionals better understand potential issues 
and barriers in access to health care the state and guide them 
in developing innovative strategies or adjusting current health 
care policies, by focusing on racial/ethnic groups and regions 
that require more attention.
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