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ABSTRACT

Introduction: Diabetic foot and lower-limb amputation are the most disabling end stage of diabetes, yet their joint hospital burden has
not been characterized in Chile as an integrated framework. Methods: Ecological time-series analysis of 26,348,569 national hospital
discharges between 2004 and 2019 from the open DEIS microdata mirror (Universidad de Chile repository, CC-BY 4.0). Diabetic foot was
a main diagnosis in E10.5-E14.5 and lower-limb amputation a principal surgical procedure code from toe to hip. Crude rates used World
Bank population estimates and average annual percent change was estimated by Poisson regression. Results: The period recorded 126,169
diabetic foot discharges and 74,414 lower-limb amputations. The diabetic foot rate rose from 32.9 to 48.6 per 100,000 inhabitants (AAPC
3.5%; 95% Cl 3.4-3.7) and the amputation rate from 11.9 to 32.7 (AAPC 7.2%; 95% Cl 7.0-7.3). Men contributed 71.2% of diabetic foot and 72.0%
of amputation discharges, persons aged 65 years or older concentrated half of the burden, and the Metropolitana region accumulated
32.1% of diabetic foot discharges while Nuble showed the highest internal rate. Major amputations carried 8.0% in-hospital mortality.
Conclusions: Diabetic foot and lower-limb amputation discharges grew continuously between 2004 and 2019, concentrated in men,
older adults and specific regions, and the amputation burden rose faster than the diabetic foot burden. These temporal, demographic,
geographic and clinical components integrate into one framework of the diabetic foot and amputation pathway.
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RESUMEN

Introduccion: El pie diabético y la amputaciéon de miembro inferior son el estadio final mas discapacitante de la diabetes, y su carga
hospitalaria conjunta no se ha caracterizado en Chile. Métodos: Analisis ecolégico de 26.348.569 egresos hospitalarios nacionales (2004-
2019) del espejo abierto de microdatos DEIS (Universidad de Chile, CC-BY 4.0). El pie diabético fue un diagndstico principal E10.5-E14.5
y la amputacién un procedimiento principal de dedo a cadera. Las tasas crudas usaron estimaciones del Banco Mundial y el cambio
porcentual anual promedio se estimo con regresion de Poisson. Resultados: Se registraron 126.169 egresos por pie diabético y 74.414
amputaciones. La tasa de pie diabético subid de 32,9 a 48,6 por 100.000 habitantes (CPAP 3,5%; IC 95% 3,4-3,7) y la de amputacion de 11,9
a 32,7 (CPAP 7,2%; IC 95% 7,0-7,3). Los hombres aportaron 71,2% de los egresos por pie diabético y 72,0% de las amputaciones, los mayores
de 65 afios concentraron la mitad de la carga, y la regién Metropolitana acumulé 32,1% de los egresos por pie diabético mientras Nuble
mostré la mayor tasa interna. Las amputaciones mayores tuvieron 8,0% de mortalidad hospitalaria. Conclusiones: Los egresos por pie
diabético y amputacion crecieron continuamente entre 2004 y 2019, se concentraron en hombres, personas mayores y regiones especi-
ficas, y la amputacion aumentd mas rapido que el pie diabético. Estos componentes integran un marco Unico de la via del pie diabético
y la amputacion.

Palabras clave: pie diabetico; amputacion quirurgica; hospitalizacion; epidemiologia; Chile.
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INTRODUCTION

Foot complications mark the closing stage of diabetes mellitus and concentrate its most
severe hospital consequences. The International Diabetes Federation estimated 537 million adults
living with diabetes worldwide in 2021, a figure projected to reach 783 million by 2045, with a
growing share of the increase in middle-income countries.(1) The NCD Risk Factor Collaboration
showed that the number of adults with diabetes rose faster than the population in most regions
between 1990 and 2022, and that treatment coverage remained incomplete.(2) Chile follows this
regional pattern: diabetes is among the leading causes of death and disability in the country, and
its burden is distributed unevenly across socioeconomic groups.(3)

Diabetic foot arises when neuropathy, ischemia and infection combine in the lower limb,
and it precedes most non-traumatic lower-limb amputations. Armstrong et al.(4) reported that
19% to 34% of people with diabetes will develop a foot ulcer in their lifetime and that roughly half
of ulcers become infected, with a fifth of moderate or severe infections progressing to amputation.
Boulton et al.(5) documented that a lower limb is lost to diabetes somewhere in the world every 30
seconds and that mortality after a major amputation rivals that of many cancers. The global burden
is not uniform: Moxey et al.(6) found wide variability in amputation incidence across countries, and
Prompers et al.(7) showed in a European cohort that ischemia and infection were already present
in most patients at first ulcer presentation. These data locate diabetic foot and amputation where
diabetes epidemiology meets hospital care, the point at which prevention is feasible and failure
is costly.(8,9)

The hospital pathway from diabetic foot to amputation can be decomposed into components
that are measurable in routine discharge data: a temporal component that tracks annual volume
and trends, a demographic component that describes sex and age, a geographic component that
maps regions, and a clinical severity component that captures amputation level, mortality and len-
gth of stay. Chilean studies have examined pieces of this pathway, such as the association between
the diabetic foot amputation index and metabolic control(10)or the impact of multidisciplinary foot
teams,(11)and national discharge data have been used to describe other conditions in Chile.(12,13)
Regional initiatives across Latin America have also documented efforts to organize foot care and
to reduce amputations.(14,15) Yet the available studies remain fragmentary: they describe single
centers, single outcomes or single regions, and they do not connect the temporal, demographic,
geographic and clinical dimensions of the problem.

This fragmentation matters for planning, because the components behave differently and
require different responses. The temporal component answers whether the amputation burden
is rising or falling, the demographic component identifies whom screening should reach first, the
geographic component locates where services are missing, and the clinical severity component
qguantifies the deaths and bed days at stake. A single framework that links them would let clini-
cians, health services and policymakers monitor the whole pathway with the same administrative
data that Chile already collects.

The objective of this study was to quantify the hospital burden of diabetic foot and lower-limb
amputation in Chile and to integrate its temporal, demographic, geographic and clinical compo-
nents into one framework. The specific objectives were to describe national discharge volumes and
annual trends between 2004 and 2019, to characterize their distribution by sex, age and region, to
qguantify amputation level, in-hospital mortality and length of stay, and to articulate these comypo-
nents into a conceptual model of the diabetic foot and amputation pathway.

METHODS

This was an observational, retrospective, population-based ecological time-series study of
national hospital discharge records, reported according to the RECORD checklist for studies

All hospital discharges recorded in Chile between 1January 2004 and 31 December 2019 were
eligible. The period starts in 2004 because the principal surgical procedure code became complete
that year, and ends in 2019 because it was the last complete year available in the open data release.

Data source

The unit of analysis was the hospital discharge. Records came from the open-access replica-
tion files of the Chilean hospital discharge microdata maintained by the Departamento de Esta-
disticas e Informacion de Salud (DEIS) of the Ministry of Health and mirrored in the research data
repository of the Universidad de Chile under a CC-BY 4.0 license.(17)The official DEIS portal returned
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an HTTP 403 error at the time of access, so the open mirror was used and is declared here. Files
are tabular, anonymous, and include one row per discharge with sex, age in completed years at
admission, region of residence, year of discharge, the main diagnosis coded with the International
Classification of Diseases, tenth revision, the principal surgical procedure coded with the Chilean
FONAGSA tariff, discharge condition and length of stay.

Case definitions

A diabetic foot discharge was defined as a record whose main diagnosis was E10.5, E11.5, E12.5,
E13.5 or E14.5, that is, diabetes mellitus with peripheral circulatory complications. This category is
the standard proxy for diabetic foot admissions in discharge data that carry only a main diagnosis
and no secondary diagnoses. A sensitivity definition extended the set to E10.6-E14.6 and L97X, which
capture other specified diabetes complications and lower-limb ulcer.

A lower-limb amputation discharge was defined as a record whose principal surgical proce-
dure code corresponded to a toe, transmetatarsal, ankle, leg, knee, thigh or hip amputation. Minor
amputations were toe and transmetatarsal procedures, and major amputations were ankle disarti-
culation, below-knee, through-knee, above-knee, hip disarticulation and inter-ilio abdominal proce-
dures. Revision of an amputation stump was not counted as a new amputation. A diabetes-related
amputation was a lower-limb amputation with any diabetes mellitus main diagnosis in E10-E14.

The definitions were chosen to be reproducible and transparent. The peripheral circulatory
complication code captures the diabetic foot as the reason for admission rather than diabetes as
a comorbid condition, which is the appropriate unit for a discharge-level analysis, and the surgical
tariff code identifies the amputation as the action performed during the admission rather than as
a pre-existing limb absence. Both codes are the same fields used for reimbursement in the Chilean
public system, which favors their completeness and consistency over time.

Variables and outcomes

The outcomes were the annual number of diabetic foot discharges, the annual number of
lower-limb amputations, the annual number of diabetes-related amputations, in-hospital mor-
tality and length of stay. In-hospital mortality was the proportion of discharges with a deceased
condition at discharge, and length of stay was recorded in days. Stratifying variables were sex
(male or female), age group (younger than 45, 45 to 64, 65 to 74, and 75 years or older) and region
of residence. Region was aggregated to the 16-region structure released by DEIS; one annual file
showed a coding shift between two regions in 2012 that was retained as released and diluted by the
16-year aggregation. Crude rates were computed with national, sex-specific and broad age-group
population estimates for Chile retrieved from the World Bank open data APL.(18)The internal regio-
nal rate used the region’s total hospital discharges as the denominator, which adjusts for hospital
volume and population size without requiring external subnational population estimates, and it
is reported per 10,000 discharges.

Data quality

The main diagnosis field was complete in more than 99.99% of records and the surgical pro-
cedure flag was available for the whole study period, so missingness was negligible for the variables
used here. Sex was missing in a small fraction of records and region of residence was complete,
with a residual category for unknown or foreign residence. Records with missing sex were excluded
from sex-specific analyses but retained in national totals, and records with unknown region were
retained and reported separately. The open files do not include secondary diagnoses or secondary
procedures, so the definitions rely on the main diagnosis and the principal procedure, as described.

Ethical aspects

The study used anonymous, aggregate, publicly available administrative data with no possi-
bility of re-identification of patients, and therefore required no ethics committee review. No indi-
vidual-level clinical intervention was performed. The data were accessed and processed under the
license terms of the open repository, and the substitution of the official portal by the open mirror
is disclosed in the data source description.

RESULTS
Between 2004 and 2019 the database contained 26,348,569 hospital discharges, of which
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126,169 carried a main diagnosis of diabetic foot and 74,414 recorded a lower-limb amputation.
Four components organize the findings.

Component 1. Temporal component

Table 1. Annual hospital discharges for diabetic foot and lower-limb amputation and crude national

rates, Chile, 2004-2019.

year df_n df_rate | amp_n amp_rate | amp_minor | amp_major | amp_diab
2004 5332 329 1932 1.9 150 782 1126
2005 5685 34.8 2296 14.0 1273 1023 1281
2006 6157 373 2492 15.1 1445 1047 1495
2007 6915 415 3519 211 2224 1295 2086
2008 7140 42.4 3246 19.3 1980 1266 2049
2009 7061 415 4025 237 2560 1465 2539
2010 7953 46.3 4395 256 2775 1620 2654
20M 7933 457 4965 28.6 3146 1819 3173
2012 8430 48.1 5247 30.0 3374 1873 3489
2013 8784 497 5536 31.3 3617 1919 3702
2014 8786 49.2 5699 319 3682 2017 3825
2015 8968 497 6170 34.2 4082 2088 4150
2016 9076 497 5963 326 3935 2028 3953
2017 9322 50.2 6358 34.3 4100 2258 4305
2018 9291 492 6287 g5.9 4033 2254 4094
2019 9336 48.6 6284 327 4182 2102 4078

Note: Rates per 100,000 inhabitants. Diabetic foot was defined as a main diagnosis in E10.5-E14.5; lower-limb amputation as a principal
surgical procedure code for toe, transmetatarsal, ankle, leg, knee, thigh or hip amputation. Source: Elaborated from the DEIS hospital
discharge microdata (open mirror, Universidad de Chile repository) and World Bank population estimates.

Figure 1. Annual rates of diabetic foot discharges and lower-limb amputations per 100,000 inhabitants,
Chile, 2004-2019.
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Note: Diabetic foot was defined as a main diagnosis in E10.5-E14.5; lower-limb amputation as a principal surgical procedure code from toe
to hip. Source: Elaborated from the DEIS hospital discharge microdata and World Bank population estimates.
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The temporal component captures the national volume and annual trajectory of diabetic foot
and amputation discharges. The diabetic foot discharge rate rose from 32.9 to 48.6 per 100,000
inhabitants between 2004 and 2019, a relative increase of 47.6%, with an average annual percent
change of 3.5% (95% Cl 3.42-3.67). In absolute terms the annual count climbed from 5,332 to 9,336
discharges. The amputation rate grew faster, from 11.9 to 32.7 per 100,000, a relative increase of
174.3% and an average annual percent change of 7.2% (95% Cl 6.98-7.33), while the annual count
rose from 1,932 to 6,284. Diabetes-related amputations grew faster still, at 8.0% per year (95% CI
7.78-8.22). The rise was not uniform across the period: both rates climbed steeply until 2014 and
then stabilized, with the diabetic foot rate remaining between 49 and 50 per 100,000 and the am-
putation rate between 32 and 34 per 100,000 in the last five years. The broader sensitivity definition
of diabetic foot that added E10.6-E14.6 and L97X yielded 156,888 discharges over the period and
reproduced the same upward trajectory. The annual series is shown in (Table 1) and the trajectory
in (Figure1).

Component 2. Demographic component

The demographic component describes how the burden distributes by sex and age. Men
contributed more than seven of every ten discharges in both outcomes, with 89,862 diabetic foot
discharges against 36,307 in women and 53,565 amputations against 20,848 in women. Sex-spe-
cific rates reached 64.5 per 100,000 in men and 25.8 in women for diabetic foot, and 38.4 against
14.8 for amputation, a male-to-female ratio of 2.6. The median age was 65 years for diabetic foot
discharges and 66 for amputations, with interquartile ranges of 57 to 73 and 58 to 75. Persons aged
45 to 64 years formed the largest single age band, contributing 56,345 diabetic foot discharges,
and the youngest band, younger than 45 years, contributed 6,610 discharges, the smallest share.
A total of 50.9% of diabetic foot discharges and 55.7% of amputations occurred at 65 years or older.
The rate in persons aged 65 years or older reached 218.0 per 100,000 for diabetic foot against 32.3
in persons aged 15 to 64, and the same gap held for amputations, with 140.7 against 16.9. Among
older adults the male diabetic foot rate of 340.01 more than doubled the female rate of 119.96, and
the male amputation rate of 221.55 nearly tripled the female rate of 75.83. The distribution is shown
in (Table 2).

Table 2. Distribution of diabetic foot discharges and lower-limb amputations by sex and age group,
Chile, 2004-2019.

group df_n df_pct amp_n amp_pct
Men 89862 71.2 53565 72.0
Women 36307 28.8 20848 28.0
<45 6610 52 5026 6.8
45-64 56345 44.7 28440 382
65-74 38928 309 22233 29.9
75+ 25274 20.0 19219 25.8

Note: Shares are percentages of the national total for each outcome. Sex-specific and age-specific rates per 100,000 inhabitants are
reported in the text. Source: Elaborated from the DEIS hospital discharge microdata (open mirror, Universidad de Chile repository).

Component 3. Geographic component

The geographic component maps the regional distribution of the burden and the gradient
across regions of residence. The Metropolitana region concentrated 32.1% of diabetic foot discharges
and 40.0% of amputations, followed by Valparaiso and Biobio, a ranking that mirrors population
size. The center-south regions together contributed roughly half of all diabetic foot discharges.
The internal rate per 10,000 hospital discharges exposed a different ordering, because the highest
values fell in Nuble and Los Rios rather than in the capital, while the Metropolitana region at 41.1 per
10,000 discharges sat below the rate of several center-south regions and the extreme south held
the lowest values. The gradient was widest for diabetic foot, whose internal rate reached its highest
value in Nuble and Los Rios and its lowest in the extreme south, while the amputation internal
rate was highest in Maule and lowest in the extreme south, with the capital at 30.3 per 10,000 dis-
charges. The regional distribution is shown in (Table 3) and the internal rate gradient in (Figure 2).
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Table 3. Diabetic foot discharges and lower-limb amputations by region of residence, Chile, 2004-2019.

region name df_n df_pct | df_perlOk amp_n amp_pct amp_periOk
13 Metropolitana 40440 321 411 29799 40.0 30.3
05 Valparaiso 16362 13.0 56.6 8556 1.5 29.6
08 Biobio 14385 1.4 52.0 7369 9.9 26.6
09 Araucania 9125 7.2 551 2574 35 155
07 Maule 7316 5.8 51.0 5592 7.5 39.0
10 Los Lagos 6529 52 499 2771 37 21.2
06 O'Higgins 6024 4.8 49.5 4145 56 341
14 Los Rios 5634 4.5 7.4 2672 36 339
16 Nuble 5504 4.4 74.3 2513 3.4 339
04 Coquimbo 4341 3.4 48.8 2801 3.8 31.5
02 Antofagasta 3486 2.8 34.7 1858 25 18.5
03 Atacama 1967 1.6 46.5 160 1.6 274
15 Arica y Parinacota 1641 13 514 653 0.9 20.4
o1 Tarapaca 1615 13 38.7 1005 1.4 241
2 Magallanes 947 0.8 26.4 512 0.7 143
n Aysén 588 0.5 30.4 275 0.4 14.2
29 Unknown 265 0.2 273 159 0.2 16.4

Note: Counts aggregated over the 16-year period. Share is the percentage of the national total. Discharges per 10,000 is the internal rate
computed with the region’s total hospital discharges as denominator. Region codes follow the 16-region structure released by DEIS; one
annual file (2012) shows a coding shift between regions 09 and 14 that was retained as released. Source: Elaborated from the DEIS hospital
discharge microdata (open mirror, Universidad de Chile repository).

Figure 2. Diabetic foot discharges per 10,000 hospital discharges by region of residence, Chile, 2004-
2019.
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Note: The internal rate uses the region’s total hospital discharges as denominator and does not require external population estimates.
Source: Elaborated from the DEIS hospital discharge microdata (open mirror, Universidad de Chile repository).
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Component 4. Clinical severity component

The clinical severity component captures amputation level, in-hospital mortality and length of
stay. Minor amputations represented 63.9% of all lower-limb amputations, with 47,558 procedures,
and major amputations 36.1%, with 26,856 procedures. In-hospital mortality was 1.7% for diabetic foot
discharges and 3.8% for amputations overall, but the level of amputation divided the risk, because
mortality reached 8.0% after major amputations against 1.5% after minor ones. Diabetes-related
amputations showed 1.7% mortality, and 64.5% of all amputations carried a diabetes diagnosis.
Median length of stay was 10 days for diabetic foot discharges and 11 days for amputations, with a
guarter of amputations exceeding 22 days and a quarter of diabetic foot discharges exceeding 20
days. The severity measures are shown in (Table 4).

The four components integrate into one framework. This component structure links a tempo-
ral component in which amputation grows faster than diabetic foot to a demographic component
that locates the excess in men and older adults, a geographic component that exposes a regional
gradient, and a clinical component that quantifies the lethal end of the pathway (Figure 3). Each
component was defined operationally in the discharge data, and each rests on the same 16-year
national series, so the components are mutually comparable rather than parallel descriptions.

Table 4. In-hospital mortality and length of stay by case type, Chile, 2004-2019.

case n mortality_pct los_med los_q1 los_q3
Diabetic foot discharge 126169 1.7 10.0 5.0 20.0
Lower-limb amputation, minor 47558 15
Lower-limb amputation, major 26856 8.0
Diabetes-related amputation 47999 1.7 1.0 5.0 22.0

Note: Length of stay is the median (P25-P75) in days. In-hospital mortality is the percentage of discharges with deceased condition at
discharge. Source: Elaborated from the DEIS hospital discharge microdata (open mirror, Universidad de Chile repository).

Figure 3. Conceptual framework of the hospital burden of diabetic foot and lower-limb amputation in

Chile.
emporal componen mographic compon ographic compon ical severity component
ates rose 2004-20ifhl¢ predominance, agefhjrked regional gradk utation level, mortglity

J

ospital burden of diabetic foot
and lower-limb amputation in Chile

Diabetic foot Minor amputation Major amputation In-hospital
(E10.5-E14.5) toe, transmetatarsal below or above knee death

Each component presented with its operational definition and its empirical evidence

Note: Each component was defined operationally and supported with empirical evidence from the DEIS discharge microdata, 2004-2019.
Source: Elaborated from the findings of this study.

DISCUSSION

This study set out to quantify the hospital burden of diabetic foot and lower-limb amputation
in Chile and to integrate its temyporal, demographic, geographic and clinical components into one
framework.
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The findings show that both burdens grew continuously between 2004 and 2019, that
amputations grew considerably faster than diabetic foot discharges, and that the burden
concentrated in men, in persons aged 65 years or older, and in the center-south regions, with
major amputations carrying the highest in-hospital mortality.

The temporal component is the least expected finding and the one that most needs expla-
nation. Amputation rates rose more than the diabetic foot rate across the period, which inverts the
pattern reported by Reilly et al.,(19)who found declining lower-extremity amputation rates secondary
to diabetes in the United States population, and by Moxey et al.,(6)who documented substantial
declines in several high-income countries. The divergence is unlikely to reflect coding drift alo-
ne, because the diabetic foot series rose smoothly while the amputation series rose steeply, and
because the two series are measured in the same administrative system. Part of the growth may
reflect genuine expansion of diabetes prevalence in Chile documented over the same window(2)
together with an aging population, which increases the denominator of feet at risk, and part may
reflect the accumulation of long-term healthcare and sociodemographic risk factors that precede
amputation.(20)The rising amputation volume parallels the global increase in diabetes-related mor-
tality and disability between 1990 and 2021 reported by Li et al..(21)The faster rise of diabetes-related
amputations suggests that a larger share of the growing amputation volume now arrives with a
diabetes diagnosis, consistent with the Chilean finding that the diabetic foot amputation index
is sensitive to metabolic control.(10)The stabilization of both rates after 2014 is itself informative.
It may reflect saturation of the coding practice once the tariff and the electronic discharge form
were consolidated, or a genuine slowing of the underlying incidence, and the two explanations
cannot be separated with discharge data alone. What matters for surveillance is that the plateau
arrived after a decade of continuous growth, leaving the country with an amputation rate roughly
three times the level of 2004, so the gains of the last years are a leveling of a high burden rather
than a return to the baseline.

The demographic component places the burden in men and in older adults, and this struc-
ture is consistent across studies. Men contributed more than seven of every ten discharges in both
outcomes, a male predominance close to the sex differences reported for non-traumatic lower-
limb amputations by Kaser et al.(22)and for diabetic amputations in Mexican American elders by
Otiniano et al..(23)The explanation is multifactorial rather than hormonal alone, because men in
Chile reach amputation with more advanced peripheral arterial disease, later presentation and
higher tobacco exposure.(22,24) The concentration of half the burden at 65 years or older matches
the age profile of first diabetic foot ulcers in the CODIA cohort(25)and of incident ulcer progression
to amputation in the Seattle Diabetic Foot Study,(26)and it implies that age-adjusted denomina-
tors, rather than crude counts, should guide resource allocation. The interaction of sex and age is
the practical message of this component: the highest rates belong to men aged 65 years or older,
a group small enough to be reached by targeted screening but large enough to explain most of
the amputations. This profile is consistent with the biological and behavioral pathway reviewed by
Armstrong et al.,(4)in which neuropathy, ischemia and infection accumulate over years of diabetes
duration before an ulcer first appears.

The geographic component reveals two superimposed patterns. The Metropolitana region
accumulates the largest absolute number because it holds the largest population, yet its inter-
nal rate sits below that of several center-south regions, with Nuble and Los Rios at the top of the
gradient. This ordering resembles the socioeconomic geography of diabetes in Chile reported by
Ortiz et al.(3)and the regional inequities in colorectal cancer described by Mondschein et al.(12)from
the same discharge system. It also echoes regional disparities in stroke care from national Chilean
hospital data.(13)Put differently, the diabetic foot and amputation gradient tracks regions where
diabetes prevalence, rurality and delayed access to specialized foot care overlap, and it is exactly
this overlap that regional foot care initiatives in Latin America seek to correct.(14,15) The capital
region illustrates why absolute counts and internal rates must be read together: the Metropolitana
region concentrates the largest number of cases and therefore the largest absolute demand for
beds, while the center-south regions face the highest burden relative to their hospital volume and
therefore the greatest relative strain. This dual reading is a direct consequence of the framework
structure, in which each component answers a different management question.

The magnitude of the burden also places Chile within a broader Latin American and global
pattern. The prevalence of diabetic foot in the Brazilian state of Espirito Santo, estimated by Jose
Teixeira Costa et al.,(27)and the systematic review of diabetic foot ulcer prevalence in India by Sahu
et al.(28)both confirm that foot complications concentrate in patients with long-standing diabetes
and poor metabolic control, the same profile implied by the age and sex structure observed here.
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The comparison matters because it shows that the Chilean figures are not an outlier of severity
but an expression of a regional problem that is measurable and, in principle, preventable with
organized foot care.

The clinical severity component is the most consequential for patients. Major amputations
carried eight times the in-hospital mortality of minor amputations, a gradient consistent with the
five-year mortality reported after major lower-limb amputation by Zakriya et al.(29) and with the
predictors of death and major amputation in infected diabetic foot ulcers described by Ben Zvi et
al..(30) The association of major amputation with chronic kidney disease reported by Beaumont et
al.(31) matches the severity structure here, in which major procedures concentrate the deaths. The
overall mortality of diabetic foot discharges was lower than the mortality reported for amputation
cohorts, which reflects the inclusion of less severe ulcer admissions and the survival advantage of
minor procedures, as shown for the transition from minor to major amputation by Wadhawan et
al..(32) The severity structure argues for limb-preservation programs, whose effect on amputation
outcomes Lew et al.(33) quantified, and for the preventive and infection standards consolidated in
the IWGDF guidelines.(34-36)

The predominance of minor amputations also has a specific reading. Toe and transmetatarsal
procedures outnumbered major ones almost two to one, which is the inverse of the pattern seen
in settings where patients present late with irreversible ischemia and proceed directly to a major
amputation. A minor amputation that preserves the foot is a limb-salvage outcome, not a failure,
provided that the minor procedure does not convert into a major one, a transition whose risk Wad-
hawan et al.(32)quantified. The mortality difference between minor and major procedures observed
here, eightfold in relative terms, is therefore the clinical argument for keeping the ratio skewed
toward minor procedures and for tracking conversion to major amputation as a quality indicator.

Several mechanisms connect these components. Neuropathy, ischemia and infection jointly
drive the ulcer that precedes amputation,(7)and each is modifiable through glycemic control, revas-
cularization and early debridement.(8)The excess male burden reflects both biological susceptibility
to peripheral arterial disease and behavioral delay, and the regional gradient reflects the social
determinants of diabetes described for lower-extremity amputations by Humphries et al.(37)and
by Schmittling et al..(38)Within this framework, the temporal component is the summary outcome
of the other three, because demographic aging, male predominance and regional access deficits
together determine how fast the amputation burden grows.(5)

The contribution of this study over the existing Chilean literature is therefore one of integra-
tion rather than novelty of any single number. Previous work quantified the diabetic foot amputa-
tion index and its metabolic correlates,(10)evaluated multidisciplinary foot management,(11) and
profiled hospital discharges in the same national system.(39)This analysis connects those pieces
into one framework in which each component is defined operationally, measured in the same data,
and related to the others, so that a change in one component can be read against the rest. That is
the difference between a collection of descriptive findings and a model that supports surveillance
and planning.

The strengths of this study rest on the completeness and coverage of the data. The records
include every hospital discharge in Chile over 16 years, which removes sampling error and selection
bias, and the case definitions follow the coding conventions used in the national tariff and in pre-
vious Chilean studies of the same system.(12,39) The sensitivity analysis that widened the diabetic
foot definition did not change the direction or the shape of the temporal trend, which supports
the robustness of the main findings to the coding choice. Limitations are integrated with their re-
medies. First, the discharge data carry only a main diagnosis, so the diabetic foot definition relies
on E10.5-E14.5 and cannot capture ulcers coded as secondary diagnoses, which may undercount
milder admissions; linking diagnoses within an episode would resolve this. Second, procedure codes
identify only the principal surgical procedure, so a simultaneous amputation listed as secondary
would be missed, although amputation is almost always the principal procedure when performed.
Third, the 2012 regional coding shift introduces measurement error in two regions, retained as re-
leased and diluted by the 16-year aggregation; using commune-level data would correct it. Fourth,
population denominators by fine age band were not available as an open source, so age-specific
rates were limited to broad groups; future analyses should link regional demographic projections.
Fifth, no individual clinical data on ulcer severity or revascularization were available, so the clinical
component remains descriptive and cannot separate the effect of care from that of case mix.

The implications for practice follow the framework. The temporal component supports sur-
veillance of the amputation rate as a sentinel indicator of diabetic foot care, the demographic
component directs screening and podiatric review toward men and older adults, the geographic
component targets regional foot teams where the internal rate is highest, and the clinical compo-
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nent prioritizes the prevention of major amputations because they carry the mortality. Within this
framework, each component is measurable in routine data and can be tracked after interventions.

The framework also has a monitoring use that extends beyond this study. Because the four
components are computed from the same discharge fields that Chile already collects, the same cal-
culation can be repeated annually to detect whether the amputation rate resumes its rise, whether
the male and older-adult excess narrows, and whether the regional gradient flattens after services
are reorganized. This converts a descriptive national snapshot into a reusable instrument, which
is the practical value of a framework over a list of isolated statistics. The approach generalizes to
any country that maintains a national discharge database with coded diagnoses and procedures,
subject to the same caveats about coding completeness that apply here.(16)

For podiatric practice the framework specifies where the profession adds value. The demo-
graphic component marks men and older adults as the population that should receive regular
foot examination, offloading and footwear review, the interventions that the prevention guidelines
place at the center of ulcer avoidance.(4,34) The clinical component shows that preserving the foot
through minor procedures avoids the eightfold mortality associated with major amputation, which
frames podiatric limb-salvage activity as a mortality-reducing intervention rather than a comfort
measure. The geographic component, finally, argues for deploying podiatrists in the center-south
regions where the internal rate is highest, a staffing decision that discharge data can inform directly.

CONCLUSIONS

In Chile, diabetic foot discharges and lower-limb amputations grew continuously between
2004 and 2019, the amputation burden rose faster than the diabetic foot burden, and diabetes-re-
lated amputations grew fastest of all, which identifies the amputation rate as the most sensitive
indicator of the pathway.

The burden concentrated in men, in persons aged 65 years or older, and in the center-south
regions, where the internal discharge rate exceeded that of the capital, and major amputations
carried the highest in-hospital mortality, which identifies where and for whom prevention should
act first. Together these temporal, demographic, geographic and clinical components form a single
framework through which the hospital pathway from diabetic foot to amputation can be monitored,
compared across time and regions, and re-evaluated after preventive and surgical interventions.
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