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Diabetic peripheral neuropathy (DPN)
and diabetic nephropathy (DN) share
common pathological mechanisms and
are favorably impacted by intensive
glycemic control. American Indians
have disproportionately higher rates
of type 2 diabetes (T2D), younger age
of diabetes onset, and earlier develop-
ment of long-term complications than
other ethnic groups (1). Diabetes as an
underlying cause of death is 2.5–3.5
times higher among American Indians
than whites, yet the DPN burden among
American Indians has not been system-
atically evaluated. We assessed DPN
prevalence in Pima Indians and evalu-
ated the relationship between DPN
and DN.
A total of 79 Pima Indians with T2D

(age 53 6 11 years, diabetes duration
25 6 6 years, 73% female, and mean
HbA1c 9.5 6 1.9% [80 6 7 mmol/mol])
from the Gila River community were
enrolled. DPN status was ascertained
using theMichiganNeuropathy Screening
Instrument (MNSI) (2) and defined by an
MNSI exam (MNSIE) score $2.5. Renal
function was assessed by estimated glo-
merular filtration rate (eGFR), the urinary
clearance of iothalamate (measured
GFR), and albumin-to-creatinine ratio
(ACR).

Of the 79 subjects, 70 (89%) had DPN.
Subjects with andwithout DPN had poor
glycemic control and similar age and sex
distribution and total cholesterol. Sub-
jects with DPN were more obese than
subjects without DPN (BMI 36 6 9 vs.
32 6 5 kg/m2, P 5 0.027). Nine sub-
jects with DPN and one without DPN
had a lower-extremity amputation.
Urine albumin excretion was higher in
subjects with DPN (median ACR 50.3
[interquartile range 17.7, 502.5] vs.
11.5 [7.8, 73.8], P 5 0.0004). Mea-
sured GFR was similar in both groups.
Higher MNSIE scores were associ-
ated with elevated ACR (r 5 0.35,
P 5 0.0013) (Fig. 1A) and lower eGFR
(r 5 20.28, P 5 0.010) (Fig. 1B), but
not with measured GFR (r 5 20.085,
P 5 0.47).

The high DPN rates in our cohort ex-
ceed those that were reported among
Canadian (46%) (3) and Australian ab-
originals (28%) (4). In the Sandy Lake
Diabetes Complications Study (3), 189
Aboriginal Canadians were evaluated
for DPN using the MNSIE. Subjects
were younger (46 6 13 years) and
had shorter diabetes duration (9
years) than our study participants but
had poor glycemic control (two-thirds
had HbA1c .7%). In a small (N 5 43)

study of Australian aboriginals (4) (age
50 years, duration 0–15 years, HbA1c

8.56 2.9%, and 60% albuminuria [mi-
croalbuminuria 38%, macroalbuminuria
22%]), 28% had DPN, defined by at least
one sign (Semmes-Weinstein monofila-
ment test, ankle reflex test, pain and
temperature sensation, or vibration
perception). Finally, the longitudinal
population-based Strong Heart Study
(SHS) (5) assessing 2,051 American In-
dians identified regional differences in
sensory neuropathy prevalence using
the Semmes-Weinstein monofilament
test, with 22% of American Indians in
Arizona, 8% in Oklahoma, and 9% in
North and South Dakota exhibiting
sensory neuropathy. Relative to these
subjects, our population was younger
(53 vs. 59 years) and had a longer dia-
betes duration (25 vs. 15 years), albeit
similar poor glycemic control (HbA1c

9.5 vs. 9%).
The alarmingly high prevalence of

DPN and its most adverse outcomes
(amputation and DN) among American
Indians in our study is a stark reminder
that there is an urgent need to develop
and implement treatment strategies
to improve diabetes management in
American Indian populations and enhance
prevention efforts.
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Figure 1—Correlation between the MNSIE score and ACR (A) or eGFR (B).
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