
Research Articles

674   Public Health Reports / November–December 2006 / Volume 121

Infectious Disease Hospitalizations 
Among Older American Indian  
and Alaska Native Adults 

Robert C. Holman, MSa

Aaron T. Curns, MPHa

Rosalyn J. Singleton, MDb,c

James J. Sejvar, MDa

Jay C. Butler, MDc

Edna L. Paisano, MSWd

Lawrence B. Schonberger, 
MD, MPHa

James E. Cheek, MD, MPHe

aDivision of Viral and Rickettsial Diseases, National Center for Infectious Diseases (NCID), Centers for Disease Control and Prevention 
(CDC), U.S. Department of Health and Human Services (USDHHS), Atlanta, GA 
bAlaska Native Tribal Health Consortium, Anchorage, AK 
cArctic Investigations Program, NCID, CDC, USDHHS, Anchorage, AK 
dDivision of Program Statistics, Office of Public Health Support, Indian Health Service (IHS), USDHHS, Rockville, MD 
eDivision of Epidemiology, Office of Public Health Support, IHS, USDHHS, Albuquerque, NM 

Address correspondence to: Robert C. Holman, MS; Division of Viral and Rickettsial Diseases; National Center for Infectious Diseases; 
CDC, MS A-39; Atlanta, GA 30333. 

SYNOPSIS

Objectives. American Indians and Alaska Natives (AI/AN) adults $65 years 
of age (older adults) have the second highest age group-specific infectious 
disease (ID) hospitalization rate. To assess morbidity and disparities of IDs 
for older AI/AN adults, this study examined the epidemiology of overall and 
specific infectious disease hospitalizations among older AI/AN adults.

Methods. ID hospitalization data for older AI/AN adults were analyzed by 
using Indian Health Service hospital discharge data for 1990 through 2002 and 
comparing it with published findings for the general U.S. population of older 
adults.

Results. ID hospitalizations accounted for 23% of all hospitalizations among 
older AI/AN adults. The average annual ID hospitalization rate increased 5% for 
1990–1992 to 2000–2002; however, the rate increased more than 20% in the 
Alaska and the Southwest regions. The rate for older AI/AN adults living in the 
Southwest region was greater than that for the older U.S. adult population. For 
2000–2002, lower respiratory tract infections accounted for almost half of all ID 
hospitalizations followed by kidney, urinary tract, and bladder infections, and 
cellulitis.

Conclusions. The ID hospitalization rate increased among older AI/AN adults 
living in the Southwest and Alaska regions, and the rate for the older AI/AN 
adults living in the Southwest region was higher than that for the U.S. general 
population. Prevention measures should focus on ways to reduce ID hospital-
izations among older AI/AN adults, particularly those living in the Southwest 
and Alaska regions. 
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Historically, American Indians and Alaska Natives 
(AI/ANs) have experienced a disproportionate share 
of infectious disease (ID) morbidity and mortality in 
the United States1–3 and reducing this disparity remains 
an important public health challenge. During the early 
1990s, the rate of ID hospitalizations among AI/ANs 
was higher than that for the general U.S. population.2,4 
Furthermore, mortality rates for some IDs among 
AI/ANs were higher than those for the general U.S. 
population.5–7

Infectious disease morbidity and mortality has dis-
proportionately affected older adults (those $65 years 
of age) in the U.S.4,8–10 The ID hospitalization rate 
increased significantly among older adults during the 
1980s and early 1990s, while the rate for individuals 
younger than 25 years of age decreased significantly.4 
Moreover, ID hospitalization rates among older U.S. 
adults increased by 13% for 1990 through 2002.8 ID 
hospitalization rates for older AI/AN adults for 1980 
through 1994 were second only to those for children 
,1 year of age.2,8 In addition, the ID hospitalization 
rate for older AI/ANs remained stable for 1980 through 
1994, while the ID hospitalization rates for AI/ANs 
,65 years of age declined. 

To further assess and describe the epidemiology of 
infectious diseases among older AI/ANs, we examined 
ID hospitalizations among older AI/ANs who received 
medical care through the Indian Health Service (IHS) 
and tribally administered health facilities for 1990 
through 2002. We also compared the ID hospitaliza-
tion trends and rates for older AI/ANs to those of the 
general older U.S. adult population. 

METHODS

For this study, we analyzed hospital discharge data for 
AI/AN older adults from the IHS Direct and Contract 
Health Service Inpatient Dataset for calendar years 
1990 through 2002.11 This dataset is maintained by the 
IHS and consists of all patient discharge records from 
IHS and tribally operated hospitals and from hospitals 
that have contracted with the IHS or tribes to provide 
health care services to federally recognized AI/ANs 
within the U.S.12 Approximately 1.6 million AI/ANs are 
eligible for IHS-funded medical care.12 We excluded the 
IHS California and Portland administrative areas from 
the analysis because neither had any IHS- or tribally 
operated hospitals.13 In addition, California did not 
report contract health services inpatient data by diag-
nosis, and Portland had limited contract health service 
funds for inpatient care.14 Thus, this study represents 
AI/ANs who received direct or contract health care 
through IHS- or tribally operated inpatient or ambu-

latory care facilities across the continental U.S. and 
Alaska, excluding those in the California and Portland 
administrative areas.12,15 

IHS hospital discharge records for older AI/ANs 
with an ID listed as a discharge diagnosis were selected 
by using a comprehensive list of IDs and conditions 
defined by using the International Classification of 
Diseases, 9th revision, Clinical Modification (ICD-9-
CM) codes.2,8,16 A hospitalization with an ID listed as 
the first diagnosis was considered an ID hospitalization 
for our analyses. 

We examined hospitalizations by gender, geographic 
region, and specific ID diagnoses. We used the IHS 
Administrative Areas to define IHS regions as follows: 
East (Nashville), Northern Plains (Aberdeen, Bemidji, 
and Billings), Alaska, Oklahoma, and Southwest (Albu-
querque, Navajo, Phoenix, and Tucson).13 Specific ID 
diagnoses included septicemia, hepatobiliary disease, 
mycoses, infections of the heart, upper respiratory tract 
infections, lower respiratory tract infections (LRTIs), 
abdominal and rectal infections, kidney, urinary tract, 
and bladder infections (KUB), cellulitis, enteric infec-
tions, infection and inflammatory reactions to pros-
thetic devices, postoperative infections, osteomyelitis, 
and other infectious diagnoses (Figure 1).2,4,8 Month 
of discharge, patient status at discharge, and length of 
stay were also examined. Hospitalizations could not be 
identified by patient. The unit of analysis in this study 
was a hospitalization.

Annual hospitalization rates with 95% confidence 
intervals (CIs) for older AI/ANs were calculated for 
ID hospitalizations, specific ID diagnoses hospitaliza-
tions, and all-cause hospitalizations and expressed as 
the number of hospitalizations per 100,000 AI/AN 
older adults. We also calculated annual hospital fatality 
rates, expressed as the number of hospital deaths per 
100 hospitalizations. The population denominator for 
IHS hospitalization rates was determined for each year 
of the study by multiplying the IHS fiscal year 2003 
user population estimates by the proportion of the 
estimated IHS service population for previous years, 
based on the 2003 service population, excluding the 
California and Portland Areas.12,15 The user popula-
tion consisted of all registered AI/AN patients who 
received IHS-funded health care service at least once 
in the prior three years.12 The service population is 
an annual estimate of AI/ANs eligible for IHS-funded 
health care; the population denominator is considered 
an estimate since it is not an actual census count of 
AI/ANs eligible for IHS-funded health care.

Comparisons of hospitalization rates by time period 
(1990–1992 vs. 2000–2002) and characteristics for the 
most recent period were made by chi-square tests. Due 
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to the year-to-year variability in hospitalization rates, 
the two three-year time periods were used for rate 
comparisons. Risk ratios (RRs) and 95% CIs for the 
comparisons of characteristics during the most recent 
period were also calculated.17 Comparisons of hospital 
length of stay by different characteristics were made 
by using the Wilcoxon rank-sum test.18 Infectious dis-
ease and specific ID diagnoses hospitalization trends 
and rates for older AI/ANs were compared with those 
previously published for the general U.S. older adult 
population.8 

RESULTS

Characteristics and trends
There were approximately 38,000 ID hospitalizations 
among older AI/ANs for 1990 through 2002, and 
hospitalizations with an ID as the primary diagnosis 
accounted for 59% of all hospitalizations with an ID 
diagnosis listed on the discharge record. The average 
annual hospitalization rate for IDs increased 5.4%, from 
4,235 during 1990–1992 to 4,466 during 2000–2002 per 
100,000 older AI/ANs (p,0.001, Table 1, Figure 2). 
Older AI/ANs accounted for 19% of ID hospitaliza-
tions among AI/ANs of all ages for 2000–2002, while 
representing about 6% of the AI/AN population.12 
The ID hospitalization rate for older females increased 
by 9% during the study period (p,0.001), while the 
rate did not change for older males. As a result of the 
ID hospitalization rate increase among older females, 
their rate was slightly higher for 2000 to 2002 than 

that for older AI/AN males (RR51.05; 95% CI 1.00, 
1.09; Table 3). 

The overall ID hospitalization rate increase was 
primarily attributed to the Alaska region, where the 
ID hospitalization rate increased significantly during 
the study period by 27.6%, and the Southwest region, 
where it increased by 21.9% (p,0.001, both regions; 
Table 1, Figure 2). The rate decreased by more than 
20% in the East (p50.006) and Northern Plains regions 
(p,0.001), and by more than 10% in the Oklahoma 
region (p50.004). Older AI/ANs in the Southwest 
region had the highest ID hospitalization rate among 
the IHS regions throughout the study period; the 
2000–2002 rate was 1.30 times (95% CI 1.21, 1.38) 
the rate for older AI/ANs living in Alaska, the region 
with the second highest rate. ID hospitalization rates 
were significantly lower for each of the remaining IHS 
regions when compared to the Alaska region. The Okla-
homa region had the lowest ID hospitalization rate for 
both time periods, which was less than half of the ID 
hospitalization rate for the East and Northern Plains 
for 2000 through 2002. The ID hospitalization rates for 
2000–2002 for older AI/ANs in all IHS regions except 
for those living in the Southwest and Alaska regions 
(Table 1) were lower than the rate for the general U.S. 
older adult population (5,079/100,000; 95% CI 4,816, 
5,342).8 Compared to the ID hospitalization rate for 
the general U.S. older adult population, the rate for 
older AI/ANs living in the Alaska region was similar, 
while the rate for older AI/ANs living in the Southwest 
region was higher.

Figure 1. Classifications of infectious disease categories

Infectious disease category ICD-9-CM code(s)

Septicemia 038

Hepatobiliary disease 070, 095.3, 573.1, 573.2, 576.1

Mycoses 110–118

Infections of the heart 093, 391, 392.0, 393, 394.1, 395.0–395.2, 397.1, 397.9, 398, 421, 422.0, 424.9

Upper respiratory tract infections 032.0–032.3, 034.0, 098.6, 101, 460–465, 473.0–474.0, 475

Lower respiratory tract infections 022.1, 031.0, 033, 095.1, 466, 480–487, 510, 511.1, 513, 517.1

Abdominal and rectal infections 095.2, 098.7, 540–542, 566, 567.0–567.2, 569.5

Kidney, urinary tract, and bladder infections 095.4, 099.4, 590, 595.0, 597, 598.0, 599.0

Cellulitis 680–686

Enteric infections 001–009, 022.2

Infection and inflammatory reaction to  
prosthetic devices 996.6

Postoperative infection 998.5

Osteomyelitis 730

Other infectious diagnoses ICD-9-CM codes available upon request.
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Proportion of hospitalizations with infectious disease
The all-cause hospitalization rate for older AI/ANs 
declined by approximately 3% during the study 
period—from 19,708 to 19,152 hospitalizations per 
100,000 older AI/ANs (p,0.001; Table 2). ID hospi-
talizations among older AI/ANs accounted for 21.5% 
of all hospitalizations in this age group for 1990–1992 
and 23.3% for 2000–2002. This increase was due 
primarily to the increasing proportion of hospitaliza-
tions associated with ID in the Southwest (26.2% to 
28.9%; p,0.001). The proportion also increased for 
the East region (15.6% to 18.6%; p50.02), but did 
not significantly increase during the study period in 
the Alaska, Northern Plains, and Oklahoma regions, 
where the proportions were 17.9%, 20.5% and 17.4%, 
respectively, for 2000–2002. Older AI/ANs accounted 
for 14.4% of ID hospitalizations among AI/ANs of 
all ages for 1990–1992 and 18.9% for 2000–2002, an 
increase of more than 30% (p,0.001). The propor-
tion of ID hospitalizations out of all hospitalizations 
among older U.S. adults for both time periods was 
approximately 14%.8

Hospital fatality rate and hospital stay
The ID hospital fatality rate for older AI/ANs did not 
change significantly during the study period (four 
per 100 hospitalizations from 2000 through 2002). 
The fatality rate for 2000–2002 was similar by region. 
Older AI/AN males had a slightly higher ID hospital 
fatality rate (4.5 per 100 hospitalizations) than that 
for older AI/AN females (3.6 per 100 hospitalizations; 
RR51.24; 95% CI 1.02, 1.51). The ID hospital fatal-

ity rate for older AI/ANs was approximately half that 
of the 2000–2002 estimate for the older general U.S. 
population (seven per 100 hospitalizations; standard 
error [SE]50.2).8

The median length of stay for ID hospitalizations 
among older AI/ANs decreased from five days (quar-
tiles three and eight days) for 1990–1992 to four 
days (quartiles three and seven days) for 2000–2002 
(p,0.001). The 2000–2002 median hospital stay did 
not differ by gender. For 2000–2002, the median 
length of stay for the Southwest and Northern Plains 
regions was four days; it was five days for the Alaska, 
Oklahoma, and East regions. For 2000–2002, 57,907 
days of ID hospitalization occurred among older AI/
ANs, accounting for 22.8% of all hospitalization days 
for older AI/ANs. 

Infectious disease diagnoses
Among the ID diagnoses for older AI/ANs, lower 
respiratory tract infections (LRTIs) were associated with 
the highest ID hospitalization rates during the study 
period (Table 2). LRTIs were associated with nearly 
half (48.7%) of ID hospitalizations for 2000–2002 (Fig-
ure 3A), and nearly two-thirds (63.5%) of ID hospital 
deaths (Figure 3B). The rate for LRTI hospitalizations 
did not differ for males and females (RR50.96; 95% CI 
0.91, 1.02) for 2000–2002. As observed for the general 
U.S. older adult population,8 pneumonia (ICD-9-CM 
codes 480–486)16 accounted for nearly all of the LRTI 
hospitalizations (95.4%) and LRTI hospital deaths 
(97.9%) among older AI/ANs.

Kidney, urinary tract, and bladder infections (KUB), 

Table 1. Infectious disease hospitalizations and hospitalization rates per 100,000 among American Indians  
and Alaska Natives $65 years of age, Indian Health Service, 1990–1992 and 2000–2002

 1990–1992 2000–2002

 Number of   Number of   Percent rate 
Characteristic hospitalizations Rate 95% CI hospitalizations Rate 95% CI change 

Sex
 Male 3,162 4,333 4,187, 4,483 3,930 4,348 4,217, 4,484 0.4
 Female 4,197 4,165 4,043, 4,290 5,676 4,552 4,437, 4,669 9.3a

Region
 Alaska 681 3,966 3,681, 4,271 1,079 5,059 4,770, 5,364 27.6a

 East 240 5,051 4,454, 5,721 284 4,001 3,563, 4,490 –20.8b

 Northern Plains 1,702 5,348 5,104, 5,602 1,728 4,048 3,864, 4,241 –24.3a

 Oklahoma 1,080 2,076 1,956, 2,203 1,143 1,842 1,739, 1,952 –11.2b

 Southwest 3,656 5,379 5,211, 5,552 5,372 6,557 6,389, 6,729 21.9a

Total 7,359 4,235 4,141, 4,331 9,606 4,466 4,379, 4,555 5.4a

ap,0.001 
b0.001#p,0.01

CI 5 confidence interval
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and cellulitis each accounted for approximately 15% of 
ID hospitalizations among older AI/ANs (Figure 3A). 
The hospitalization rate for cellulitis increased by more 
than 30% during the study period (p,0.001), while the 
KUB hospitalization rate did not change significantly 
(Table 2). For 2000–2002, the KUB hospitalization 
rate for females was almost double that for males (880 
and 477 per 100,000, respectively; RR51.84; 95% CI 
1.65, 2.06). 

Among other ID diagnoses, the hospitalization 
rates increased for infections and inflammatory reac-
tions to prosthetic devices (p,0.001), abdominal and 
rectal infections (p50.005), mycoses (p,0.001), and 
infections of the heart (p,0.001) during the study 
period (Table 2). The hospitalization rates for upper 
respiratory tract infections (p50.047) and enteric 
infections (p50.02) decreased and the rates for septi-

cemia, hepatobiliary disease, postoperative infection, 
osteomyelitis, and other infectious diagnoses did not 
significantly change.

The significant increase of the overall ID hospital-
ization rate among older AI/AN females could not be 
attributed to any one ID group. Significant increases 
were found for hepatobiliary disease, mycoses, infec-
tions of the heart, abdominal and rectal infections, 
cellulitis, and infections and inflammatory reactions 
to prosthetic devices. Among older AI/AN males, the 
rates for infections of the heart, cellulitis, and infec-
tions and inflammatory reactions to prosthetic devices 
significantly increased; however, these increases did not 
result in an increase in the overall ID hospitalization 
rate for older males.

For 2000–2002, the proportion of ID hospitalizations 
associated with LRTIs (49%) among older AI/ANs was 

Figure 2. Annual infectious disease hospitalization rates by region among American Indians and  
Alaska Natives $65 years of age, Indian Health Service, 1990–2002
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slightly higher than the estimate for the U.S. older 
adults (46% [SE50.7%]).8 By region, the proportion of 
ID hospitalizations associated with LRTI ranged from 
52% in the Alaska region to 46% in the Southwest 
region. Only in the Southwest region was the LRTI 
hospitalization rate significantly higher than that for 
the general U.S. population of older adults (Table 3).8 
In addition, the Southwest region’s hospitalization rates 
for KUB, osteomyelitis, and hepatobiliary disease diag-
noses were higher than those for U.S. older adults. The 
rates for cellulitis and the other infectious diagnoses 
for both the Southwest and Alaska regions were higher 
than those for U.S. older adults.

DISCUSSION

The present study found that the ID hospitalization 
rate for older AI/ANs increased from 1990–1992 to 
2000–2002. This rate increase occurred only among 
older AI/ANs living in the Alaska and Southwest 
regions. Elsewhere, the rates decreased among older 
AI/ANs (IHS East, Northern Plains, and Oklahoma 

regions). For 2000–2002, older AI/ANs living in the 
Southwest region had the highest ID hospitalization 
rate, followed by those living in the Alaska region. 
Not only was the ID hospitalization rate higher in the 
Southwest region than in the other IHS regions, but 
the rate was also higher than that for the general U.S. 
older adult population in 2000–2002.8 High rates of 
overall and specific IDs among AI/ANs of all ages and 
AI/AN children living in the Southwest and Alaska 
regions were previously described.2,3,19,20 The increased 
ID hospitalization rates among AI/ANs living in these 
regions may be associated with household crowding 
and a lack of sanitation facilities.21–23 In addition, it 
may be difficult for AI/ANs living in rural areas to 
seek preventive medical care or treatment of illnesses 
before requiring inpatient care. Improvement of these 
conditions should assist in reducing ID morbidity and 
mortality among older AI/ANs.

Older AI/ANs in the Oklahoma region had a lower 
ID hospitalization rate than those living in the other 
IHS regions and also compared with the general U.S. 
older adult population. Lower ID and respiratory 

Table 2. Hospitalization rates per 100,000 by infectious disease diagnoses among  
American Indians and Alaska Natives $65 years of age, Indian Health Service, 1990–1992 and 2000–2002

 1990–1992 2000–2002

Infectious disease        Percent rate 
diagnoses n Rate 95% CI n Rate 95% CI change

Septicemia 390 225 203, 248 421 196 178, 216 –12.8

Hepatobiliary disease 53 31 23, 40 80 37 30, 47 22.0

Mycoses 12 7 4, 12 44 21 15, 28 197.1a

Infections of the heart 21 12 8, 19 70 33 26, 41 168.6a

Upper respiratory tract infections 58 33 26, 44 49 23 17, 30 –31.7b

Lower respiratory tract infections 3,743 2,154 2,087, 2,224 4,675 2,174 2,113, 2,236 0.9

Abdominal and rectal infections 72 41 33, 53 134 62 52, 74 50.5c

Kidney, urinary tract,  
and bladder infections 1,161 668 631, 708 1,528 710 676, 747 6.3

Cellulitis 798 459 428, 493 1,303 606 574, 640 31.9a

Enteric infections 224 129 113, 147 224 104 91, 119 –19.2b

Infection and inflammatory  
reaction to prosthetic devices 57 33 25, 43 132 61 52, 73 87.2a

Postoperative infection 76 44 35, 55 121 56 47, 68 28.8

Osteomyelitis 112 65 53, 78 131 61 51, 73 –5.6

Other infectious diagnoses 582 335 309, 364 694 323 299, 348 –3.7

Total infectious disease 7,359 4,235 4,141, 4,331 9,606 4,466 4,379, 4,555 5.4a

All hospitalizations 34,244 19,708 19,522, 19,896 41,193 19,152 18,986, 19,319 –2.8a

ap,0.001
b0.01#p,0.05
c0.001#p,0.01

CI 5 confidence interval
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 hospitalization rates among AI/ANs in Oklahoma have 
been reported previously.2,20,24 There are several factors 
that may contribute to the low ID hospitalization rate. 
A large proportion of the AI/AN population in Okla-
homa lives primarily in non-reservation settings that 
could predispose AI/ANs to seek care at non-IHS or 
tribally administered facilities, resulting in the low ID 
hospitalization rate. In addition, there are favorable 
socioeconomic and health indicators, such as a higher 
percentage of college graduates, lower birth rates, and 
lower infant mortality rates, compared with populations 
in other IHS regions.13 

LRTIs accounted for almost half of ID hospitaliza-
tions and more than 60% of ID hospitalization deaths 
among older AI/ANs for 2000–2002. The LRTI hospi-
talization rate for older AI/ANs did not change during 
the study period and most LRTI hospitalizations were 
for pneumonia. The trends in LRTI hospitalization 
rates and the relative contribution of LRTIs to all ID 
hospitalizations were similar to those observed among 
the general U.S. older adult population.8 However, the 
proportion of ID deaths associated with LRTIs was over 
60% among older AI/ANs compared with slightly less 

than 50% for the general U.S. older adult population. 
The prevalence of ID hospitalizations and death from 
LRTIs among older AI/ANs reinforces the importance 
of immunization against vaccine-preventable causes of 
respiratory infection among this population in reduc-
ing overall ID morbidity.25–28 

The hospitalization rate for cellulitis increased 
during the study period and was significantly greater 
among older AI/ANs living in the Southwest and 
Alaska regions than the rate for U.S. older adults.8 The 
increased hospitalization rates for cellulitis in these 
populations may be attributable to the concurrent 
increases in rates of chronic medical conditions predis-
posing to cellulitis, namely obesity and diabetes.29–31 AI/
ANs were among the first populations reported to have 
community-onset methicillin-resistant Staphylococcus 
aureus (MRSA) infections.32,33 In one Alaska Native 
community, the predominant MRSA strain carried a 
virulence determinant associated with higher risk of 
serious skin and soft tissue infections.34 The influence 
of MRSA infection on the elevated cellulitis hospitaliza-
tion rate for older AI/ANs living in the Southwest and 
the Alaska regions is not known. Managing risk factors 

Figure 3. Proportion of infectious disease (ID) hospitalizations (A) and deaths (B) by ID diagnoses among 
American Indians and Alaska Natives $65 years of age, Indian Health Service, 2000–2002

A. Infectious disease hospitalizations B. Infectious disease hospital deaths
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for chronic conditions among AI/ANs is an important 
public health objective, and may have the additional 
benefit of reducing ID hospitalization rates. 

As observed for U.S. older adults in general,8 older 
AI/AN females had a higher rate for KUB hospitaliza-
tions than that for older AI/AN males. In the Southwest 
region, the rate of KUB hospitalizations was almost 
1.5 times that in the general U.S. population and also 
higher than those in the other IHS regions. Being 
female, being elderly, and having diabetes are known 
risk factors for KUB infection.35 However, the propor-
tion of older AI/AN females in the Southwest region 
was similar to those of other IHS regions during the 
study period and the Southwest region was reported 
to have a similar or lower diabetes prevalence com-
pared to the other IHS regions.12,15,36 Further study is 
required to determine the factors contributing to this 
observed disparity in KUB hospitalization rates among 
older AI/ANs.

The hospitalization rates for infections of the heart 
and infection and inflammatory reaction to prosthetic 
devices diagnoses increased among older AI/ANs dur-
ing the study period. While the hospitalization rates 
for these ID diagnoses were similar to or lower than 
those for older U.S. adults for 2000–2002,8 the increas-
ing rates may be attributed to more invasive cardiac 
procedures and knee and hip replacement surgeries. 
The more frequent use of prosthetic devices, chronic 
iatrogenic immunosuppression, and indwelling medi-
cal devices in older U.S. adults in general would be 
expected to occur in parallel in the care of older AI/
ANs, and to carry with them the associated risks for the 
development of infection.37–40 In addition, the increas-
ing prevalence of antimicrobial-resistant organisms 
associated with these types of infections may contribute 
to increased morbidity in these ID diagnoses.41

There are potential limitations with our study. 
Due to data reporting limitations, hospitalizations for 
AI/AN older adults living in the IHS California or 
Portland areas were not included in our study; these 
AI/ANs account for approximately 10% of the older 
adult AI/AN population eligible for IHS care. There 
are also inherent limitations with the use of hospital 
discharge data. Although AI/ANs are likely to seek 
IHS/tribal medical care because prepaid IHS-funded 
care health care is provided to eligible AI/ANs,15,42 it 
is possible that older AI/ANs eligible for IHS/tribal 
services could receive inpatient care outside of this 
system, resulting in underestimates of hospitalization 
rates and hospital fatality rates. In addition, hospital 
admission criteria, patterns for seeking health care, 
and diagnostic criteria may vary within the IHS/tribal 
system as well as between the IHS/tribal and general 

U.S. healthcare systems. Furthermore, our comparisons 
of older AI/ANs and the older adult U.S. general popu-
lation might be affected by the lower life expectancy 
among AI/ANs.43 Finally, due to data-use restrictions, 
we could not identify readmissions for IDs among 
individuals. However, the U.S. hospitalization rates that 
were used for comparison also used the hospitalization 
as the unit of analysis.8 

In general, we found that the ID hospitalization 
rate among older AI/ANs was similar to the general 
U.S. older adult population.8 The notable exception 
was older AI/ANs living in the Southwest, who had a 
higher ID hospitalization rate than both older AI/ANs 
in other IHS regions and the general older adult U.S. 
population. We also found that the ID hospitalization 
rates for the Southwest and Alaska regions increased 
substantially during the study period. Future stud-
ies should attempt to identify the reasons for these 
increases. Due to the significant increase in the ID 
hospitalization rate among older AI/ANs in the South-
west during the study period, the disparity between 
the ID rates for older AI/ANs living in the Southwest 
and the general U.S. older adult population increased. 
Studies and prevention measures should focus on ways 
to reduce ID morbidity and mortality among older 
AI/ANs, particularly those living in the Southwest and 
Alaska regions. 
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Murray for manuscript review.
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