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Estimates based on the National Inpatient Sample (NIS) showed that diabetes-related
nontraumatic lower-extremity amputation (NLEA) rates declined among hospitalized
patients between 2000 and 2009, followed by an increasing NLEA rate between 2009 and
2015 (1). The increase was largely observed in young and middle-aged adults (1). However,
the NIS dataset includes only inpatient admissions; minor amputation surgeries that were
performed in ambulatory settings were not included in these estimates. In addition, NIS

data are event-based, and multiple amputations in the same person are considered as a new
event each time. In the current study, we used the IBM MarketScan Commercial Database to
examine NLEA occurring in inpatient and outpatient settings among privately insured adults
18-64 years of age with diabetes.

The study period is from 2004 to 2018. People with diabetes and NLEA were identified
using the International Classification of Diseases and the Current Procedural Terminology
codes. NLEAs were categorized as major (amputations above the foot) or minor (foot and
toe amputations) (1). For people who had multiple amputations in a year, we assigned the
level of amputation based on the highest level of amputation they had in that year. The
annual NLEA rate was calculated as the number of people with NLEA per 1,000 in the
study population. The NLEA rates were adjusted using the direct method by sex and age
group (18-44, 45-54, 55-64 years), using the sex and age distribution in 2004 MarketScan.
We used Joinpoint Trend Analysis Software Version 4.5.0.1 to analyze trends in annual
NLEA rates (2). This software uses permutation tests to find points where the trend changes
significantly and calculates the annual percentage change (APC) for each segment of the
trend.
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Among privately insured adults with diabetes, the sex- and age-adjusted NLEA rate per
1,000 people decreased from 2.47 in 2004 to 1.77 in 2007 (APC = -11.26%, P< 0.05) (Fig.
1A), remained stable between 2007 and 2013, and then increased by 27% from 1.72 per
1,000 in 2013 to 2.19 per 1,000 in 2018 (APC = 5.27%, P< 0.05). Trends differed for major
and minor NLEAs. The major NLEA rate decreased by 60% from 2004 to 2010 and then
plateaued. The minor NLEA rate influenced the total NLEA rate, decreasing from 2004 to
2007, stabilizing until 2013, and subsequently increasing by 32% thereafter.

Within subpopulations, the NLEA rate for men was more than twice the NLEA rate for
women for all years (Fig. 1B). Trends also differed by sex. For men, the NLEA rate
decreased by 37% between 2004 and 2010 and then increased by 42% onward, whereas
for women, the NLEA rate decreased by 32% between 2004 and 2008 and then remained
relatively stable, leading to an increasing gender gap after 2009. The NLEA rate was also
larger in older age-groups (Fig. 1C). People aged 55-64 years were twice as likely to have
NLEA compared with those aged 18-44. Moreover, the NLEA rate was consistently higher
among men than women for all age-groups (Fig. 1D). The youngest male age-group had a
higher NLEA rate than the oldest female age-group.

Our study extends current knowledge with more recent data and focused on the privately
insured nonelderly population in both inpatient and outpatient settings. We identified several
notable patterns. First, the resurgence of the diabetes-related NLEA rate in this group
occurred later than that found in NIS (1) and Medicare (3) (2013 vs. 2009). Second,
although the rebound was later, the APC was larger in our sample compared with Medicare
(APC 5.3% vs. 1.2%) and was similar to that found in NIS (APC 5.8%). Third, our rate
estimates were lower than the estimates from NIS, even when compared with the same
age-specific rates. For example, among adults aged 45-64 years, the diabetes-related NLEA
rate was 5.43 per 1,000 in 2015 from NIS, whereas our estimate was approximately half of
that. A possible explanation is that our study population consisted of working, insured adults
who may be comparatively healthier and have better access to health care. Also, NIS data
are event rather than person based, which could drive up rates if a significant proportion of
the population had multiple amputations.

We found that the recent increase in NLEA rates among privately insured adults with
diabetes was driven by minor amputations and men aged 45-64 years old. Our study
corroborates the findings of previous studies and potentially helps target resources and
policy interventions to reduce these preventable complications.
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Rates of nontraumatic lower-extremity amputation among adults 18-64 years of age with
diabetes, IBM MarketScan Research Databases, 2004-2018.

Diabetes Care. Author manuscript; available in PMC 2024 April 09.



	References
	Figure 1—

