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Summary

Background—Population-level trends in mortality among people with diabetes are inadequately 

described. We aimed to examine the magnitude and trends in excess all-cause mortality in people 

with diabetes.

Methods—In this retrospective, multicountry analysis, we collected aggregate data from 19 data 

sources in 16 high-income countries or jurisdictions (in six data sources in Asia, eight in Europe, 

one from Australia, and four from North America) for the period from Jan 1, 1995, to Dec 31, 

2016, (or a subset of this period) on all-cause mortality in people with diagnosed total or type 2 

diabetes. We collected data from administrative sources, health insurance records, registries, and a 

health survey. We estimated excess mortality using the standardised mortality ratio (SMR).

Findings—In our dataset, there were approximately 21 million deaths during 0·5 billion person-

years of follow-up among people with diagnosed diabetes. 17 of 19 data sources showed decreases 

in the age-standardised and sex-standardised mortality in people with diabetes, among which the 

annual percentage change in mortality ranged from −0·5% (95% CI −0·7 to −0·3) in Hungary to 

−4·2% (−4·3 to −4·1) in Hong Kong. The largest decreases in mortality were observed in east and 

southeast Asia, with a change of −4·2% (95% CI −4·3 to −4·1) in Hong Kong, −4·0% (−4·8 to 

−3·2) in South Korea, −3·5% (−4·0 to −3·0) in Taiwan, and −3·6% (−4·2 to −2·9) in Singapore. 

The annual estimated change in SMR between people with and without diabetes ranged from 

−3·0% (95% CI −3·0 to −2·9; US Medicare) to 1·6% (1·4 to 1·7; Lombardy, Italy). Among the 17 

data sources with decreasing mortality among people with diabetes, we found a significant SMR 

increase in five data sources, no significant SMR change in four data sources, and a significant 

SMR decrease in eight data sources.

Interpretation—All-cause mortality in diabetes has decreased in most of the high-income 

countries we assessed. In eight of 19 data sources analysed, mortality decreased more rapidly in 

people with diabetes than in those without diabetes. Further longevity gains will require continued 

improvement in prevention and management of diabetes.

Funding—US Centers for Disease Control and Prevention, Diabetes Australia Research 

Program, and Victoria State Government Operational Infrastructure Support Program

Editorial note:

the Lancet Group takes a neutral position with respect to territorial claims in published maps and 

institutional affiliations.

Introduction

Mortality among people with diabetes, and how it changes over time, is an important 

indicator of quality of and access to health care.1 Reports examining all-cause mortality 

among people with diabetes have shown decreasing rates in some countries for the past 

decade,2 with similar trends observed in general populations, but whether these trends differ 
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by age and sex is not known.3 Data from these studies are also complicated by differences in 

how mortality analyses are conducted. The most robust method to examine mortality draws 

both the numerator and the denominator from those with diabetes. However, many studies 

use a general population denominator in the calculation of mortality and identify deaths due 

to diabetes using diabetes-specific International Classification of Disease (ICD) codes on 

death certificates,4 rather than ascertaining mortality among people with verified diabetes 

status.

To address these limitations, we previously did a systematic review of the scientific 

literature and found that decreasing mortality was reported in nearly 80% of populations 

of predominantly European descent from 2000 to 2016, and that, in over half the populations 

studied, the annual reduction in mortality was greater than or similar to that of people 

without diabetes.3 These findings were limited by differences in study periods, definitions of 

age and sex strata, and there was a paucity of data on younger age groups and non-European 

populations. Furthermore, we were not able to provide comparisons with mortality trends in 

the general population.

One substantial limitation of systematic reviews is publication bias and inappropriate 

influence of studies with notable findings. Consequently, we established the first ever, 

multicountry assembly of individual-level data to investigate diabetes incidence and all-

cause mortality in this population.5 With this resource, we aimed to examine the magnitude 

and trends in excess all-cause mortality related to diabetes.

Methods

Study design and data sources

In this multicountry analysis, data custodians (centres or institutions responsible for the 

data) provided us with aggregate data on all-cause mortality in people with diagnosed total 

(type 1 and type 2 diabetes) or type 2 diabetes (hereafter referred to as diabetes) from 

an international diabetes consortium across 16 high-income countries or jurisdictions.5 The 

details of the consortium database have been described elsewhere.5 The consortium includes 

24 data sources, among which 19 had adequate mortality data for the current analysis. We 

collected aggregate data from 19 data sources from these 16 jurisdictions (with one data 

source for each of Australia, Canada, Denmark, Hong Kong, Hungary, Italy [Lombardy], 

Latvia, Lithuania, Norway, Scotland, Singapore, South Korea, Spain, and Taiwan; two for 

Israel; and three for the USA) on population size, counts of prevalent diabetes, death counts, 

and person-years of follow-up in people with and without diagnosed diabetes by sex and 

age group (<20, 20–24, 25–29, 30–34, 35–39, 40–44, 45–49, 50–54, 55–59, 60–64, 65–69, 

70–74, 79–80, 80–84, and ≥85 years) for each individual calendar year between Jan 1, 1995, 

and Dec 31, 2016 (or a subset of this period).

The Human Ethics Committee of Alfred Health, Melbourne, VIC, Australia approved 

this study. Only one data source (US National Health Interview Survey [NHIS]) required 

individual participant consent for inclusion. For all other data sources, data were collected as 

part of routine clinical care and individual data were only visible to data custodians.
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Assessment of diabetes status and vital status

Diabetes status and, where available, type of diabetes was determined by data custodians 

using various definitions, including blood glucose concentration, HbA1c, linkage to 

medication or reimbursement registries, clinical diagnosis records provided by physicians, 

self-report in health surveys, or algorithms based on several of these elements. Type of 

diabetes was determined using clinical diagnosis (by ICD codes or health-care professional 

diagnosis) or algorithms using age at diabetes onset and age at starting insulin treatment. 

Death in people with diabetes was determined via linkage to national death registries or 

national population registers.

Quality of the included data

Two authors (DJM and LC) independently assessed risk of bias using a modified Newcastle-

Ottawa Scale (NOS) (appendix pp 1-4).6 Disagreements were resolved by discussion with 

a third author (JES). Risk of bias was classified as high (score 0–5), medium (6–7), or low 

(8–9).

Statistical analysis

We modelled mortality rates, using age (defined as the midpoint of each age group) and 

calendar time as continuous variables, and calendar time interval (1 year) separately by sex 

for each data source. We used Poisson regression for multiplicative models with death as 

the outcome and log(person-years) as the offset. We fitted age-period-cohort models using 

cubic splines for the effects. We placed knots for the splines at evenly spaced quantiles of 

the marginal distribution of the event times for each of the three variables in the model 

(age, period [calendar time], and cohort [period minus age]). For each data source and 

sex, we plotted the estimated mortality rates by age for a select set of dates 4 years apart, 

spanning the observation period, as well as mortality rates by period for five ages (40, 50, 

60, 70, and 80 years). We used the estimated rates from the age-period-cohort models for 

each data source to calculate age-standardised mortality rates using direct standardisation 

(using the total diabetes population formed by pooling the consortium data) by calendar 

time, separately by sex and jointly. We also fitted a set of age-period models with smooth 

age effects but a linear effect of calendar time for each data source, providing an overall 

summary of the annual changes in mortality rates by sex for each data source. We calculated 

95% CIs using Wald CIs (back transformed from log rates within 1·96 SE above and below 

the point estimate). We calculated the standardised mortality ratio (SMR) by calculating the 

ratio of the observed number of deaths in the diabetes population to the expected number if 

mortality was the same as in the population without diabetes. An SMR of 1 implies identical 

mortality in people with and without diabetes.

We modelled the SMR similarly to how we modelled the mortality rates, using Poisson 

regression for multiplicative models with observed number of deaths as the outcome and 

the log(expected number of deaths) as the offset. We modelled SMR by fitting models with 

a linear effect of calendar time for each data source, providing an overall summary of the 

annual changes in SMR by sex for each data source. A description of statistical models used 

is in the appendix (pp 5-7).
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We used Stata software (version 15.1) for data management and R software (version 3.6.3) 

for statistical analyses and graphics.

Role of the funding source

The US Centers for Disease Control and Prevention is the employer of three authors (MEP, 

LJA, and YJC). MEP was involved in study design, data collection, data interpretation, and 

editing of the report. LJA and YJC were involved in data collection, data interpretation, 

and editing of the report. Diabetes Australia and the Victoria State Government Operational 

Infrastructure Support Program had no role in study design, data collection, data analysis, 

data interpretation, or writing of the report.

Results

Mortality data in people with diagnosed diabetes were available from 19 data sources from 

16 jurisdictions (table). Three of the data sources were from east Asia (Hong Kong, South 

Korea, and Taiwan) and one was from southeast Asia (Singapore). Data were included from 

a variety of sources: nine (47%) of 19 data sources were administrative data, four (21%) 

were registries, five (26%) were health insurance databases, and one (5%) was a nationally 

representative survey. 12 (63%) data sources included the whole population with diabetes 

in the relevant country or jurisdiction, three (16%) were nationally representative samples 

(South Korea, Taiwan, USA [NHIS]), and the remaining four (21%) included two health 

insurers from Israel, which collectively covered 70% of the national population, a US health 

insurer (Kaiser Permanente Northwest [KPNW]) and the US Medicare (table; appendix pp 

2-4).

Diabetes status was defined by algorithms incorporating at least two different criteria in 

nine (47%) data sources, clinical diagnosis in seven (37%), diabetes medication use in two 

(11%), and by self-report of a health-care provider diagnosis in one (5%). Ten (53%) data 

sources provided death counts specifically in people with type 2 diabetes while the nine 

(47%) other data sources had counts in people with all types of diabetes. Quality scores 

ranged from 5 to 9, with a median of 7 (IQR 6–8; appendix pp 2-4). In our dataset, there 

were approximately 21 million deaths during 0·5 billion person-years of follow-up in people 

with diabetes (appendix pp 8-10, 17).

Age-standardised and sex-standardised all-cause mortality rates in people with diabetes 

ranged from 13·3 deaths per 1000 person-years in Spain in 2011 and 2012 to 42·1 deaths 

per 1000 person-years in Latvia in 2000 (figure 1; appendix pp 11-13). During the period 

for which data were available, all-cause mortality in people with diabetes decreased in all 

data sources except Spain and Norway (figure 1; appendix p 14). Trends in age-standardised 

all-cause mortality did not differ substantially by sex (appendix pp 15-16, 18). In the data 

sources with decreasing mortality, the annual estimated change in all-cause mortality among 

people with diabetes over the whole study period ranged from −0·5% (95% CI −0·7 to −0·3) 

for Hungary to −4·2% (−4·3 to −4·1) for Hong Kong (figure 2; appendix p 14). For Spain, 

annual percentage change in all-cause mortality in those with diabetes increased in both 

men and women, whereas for Norway, the annual percentage change decreased in men but 

was stable in women (appendix pp 15-16, 22). All-cause mortality in people with diabetes 
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decreased more rapidly in countries in east and southeast Asia. The four jurisdictions in 

these regions had the four largest reductions in mortality, with a change of −4·2% (95% CI 

−4·3 to −4·1) in Hong Kong, −4·0% (−4·8 to −3·2) in South Korea, −3·5% (−4·0 to −3·0) in 

Taiwan, and −3·6% (−4·2 to −2·9) in Singapore; and Hong Kong and Singapore were also 

among those jurisdictions with the largest decreases in SMR (figure 2).

Age-specific and calendar time-specific all-cause mortality by sex are shown for each data 

source in the appendix (pp 25-43). Among the 17 data sources with decreasing mortality in 

people with diabetes, 16 had decreasing rates at most ages in both sexes. In Spain, all-cause 

mortality in people with diabetes increased for all age and sex groups, whereas mortality 

was relatively stable at all ages for women and slightly decreasing in men in Norway. In 

some countries, the rate of decrease in all-cause mortality appears to have been greater at 

younger ages than at older ages (eg, Italy, Lithuania, and South Korea; appendix pp 63-64).

Over the study period, the SMRs between people with and without diabetes decreased in 

nine (47%) of 19 data sources, were stable in four, and increased in six data sources (figure 

2; appendix p 14). The annual estimated change in SMR between people with and without 

diabetes ranged from −3·0% (95% CI −3·0 to −2·9; US Medicare) to 1·6% (1·4 to 1·7; 

Lombardy, Italy; appendix p 14).

Among the 17 data sources with decreasing mortality among people with diabetes, we found 

a significant SMR increase in five (29%), no significant SMR change in four (24%), and a 

significant SMR decrease in eight (47%; figure 2; appendix pp 14, 21). In Spain, mortality 

among people with diabetes increased annually (1·1% [95% CI 0·9 to 1·3]), but at a slower 

rate than in those without diabetes (1·9% [1·8 to 2·0]; appendix p 14). Trends in the SMRs 

were broadly similar in men and women (appendix pp 15-16, 20).

In most data sources, women had a higher SMR than did men at the five selected ages 

(appendix pp 44-62). The SMRs were highest in the youngest ages in all countries except for 

Australia (women) and Israel (MHS), both of which had the highest SMR at age 50 years. 

The trends in SMR over calendar time were similar across ages for most countries. Denmark 

had a slight decrease in SMR at older ages, but stable SMRs at younger ages (appendix p 

46), Hungary had an increase at younger ages and stability at older ages (appendix p 48), 

whereas South Korea and Taiwan both had a decrease in SMRs at younger ages (<50 years) 

and a slight increase at older ages (appendix pp 57, 59).

Discussion

Among people with diabetes from 19 data sources from 16 high-income countries or 

jurisdictions, we found that absolute mortality decreased across all available years in all 

but two countries (Spain and Norway) over the study period of 1995 to 2016. Spain showed 

increases in mortality and in Norway there was a non-significant decrease in mortality. The 

greatest decreases in mortality over the study period were among people with diabetes in 

east Asia (Hong Kong, South Korea, and Taiwan) and southeast Asia (Singapore), among 

which Hong Kong and Singapore also had significant reductions in SMR. Annual decreases 

in mortality among those with diabetes were greater or similar to those without diabetes in 
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12 of 17 data sources with an overall trend of decreasing mortality, including all of the data 

sources from east and southeast Asia.

These findings are consistent with our previous systematic review,3 in which we found 

decreasing mortality in nearly 80% of predominantly European populations with diabetes 

from 2000 to 2016. In that analysis, nearly 60% of the populations with diabetes we assessed 

had greater or similar annual reductions in mortality as people without diabetes.3

We found substantial variation in mortality between populations with diabetes, although 

much of this reflects similar levels of variation in the general populations (data not 

shown). For instance, in Catalonia, Spain, mortality in people with diabetes increased from 

approximately 2012 to 2016; however, mortality increased more rapidly in populations 

without diabetes (in both Catalonia and Spain).7 Increasing mortality in Spain has been 

attributed to increased influenza activity during this period and restrictions in the health-care 

system since the global financial crisis in 2008.8 In Norway, mortality decreased, but this 

was not significant, which might be due to the small number of years of data from this 

country.

The reduction in mortality in people with diabetes surpassed or was similar to the reduction 

in the population without diabetes in two-thirds of data sources examined. The narrowing of 

the gap in mortality between people with and without diabetes suggests that health care in 

diabetes continues to improve over time, at least in the high-income countries investigated 

here. The absence of this narrowing of the mortality difference in some countries observed 

here warrants further research.

Although our findings are consistent with several country-specific publications of all-cause 

mortality in people with diabetes, such as those from Scotland,9 the USA,10 the UK,11 and 

Denmark,12 the Global Burden of Disease, Injuries, and Risk Factors Study (GBD) reported 

an increase in global death rates due to diabetes from 1990 to 2015.4 However, GBD uses 

the total national population as the denominator for estimating mortality, and therefore does 

not account for increases in the prevalence of diabetes.

An unexpected finding from our study is that the greatest decreases in mortality in 

people with diabetes were seen in east and southeast Asia. Additionally, in these regions, 

reductions in mortality in people with diabetes were greater than or similar to changes in 

mortality in people without diabetes. Possible reasons for these observations are that these 

jurisdictions have had stronger improvements in models of care for those with diabetes 

than other jurisdictions, or that each jurisdiction has improved their health-care system, 

which might have led to improved management of risk factors. A study in Hong Kong 

showed improvements in metabolic control in patients with diabetes.13 Furthermore, in 

Hong Kong, universal health coverage was introduced in 1993, and major changes have been 

made to integrate diabetes management into health care, expanding services across primary, 

secondary, and tertiary care. These services included regular and structured risk assessment 

and education programmes delivered by non-physician staff. Systematic data collection was 

also implemented in Hong Kong, which helped the government identify trends and unmet 

needs to inform decision making.14 In 2016, the Singapore government established the 
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National Diabetes Prevention and Care Taskforce, which includes a government and primary 

care network collaboration providing increased services to people with diabetes and support 

for primary care;15 similar programmes exist in Taiwan.16,17 Whether these programmes 

have been more effective than programmes and policies in other countries is unclear. The 

high prevalence of diabetes in high-income east and southeast Asian countries and the high 

burden of renal complications of diabetes in Asia might have led to more concerted efforts 

towards improving diabetes management in these regions than in other regions.18 Increased 

screening for diabetes in these countries could also lead to apparent reductions in mortality 

because of an increase in the number of individuals with lower mortality being included in 

the population with diabetes. However, since the incidence of diabetes is decreasing in three 

of the Asian jurisdictions in which we observed rapid decreases in mortality (Hong Kong. 

South Korea, and Taiwan),5 this explanation seems unlikely.

Improvements in survival were similar across all ages, by contrast with the findings of our 

previous systematic review on mortality trends.3 US national data also showed significant 

decreases in mortality in older people and no decrease in mortality among people aged 

20–44 years from 1988–94 to 2010–15.10 Similarly, in the Hong Kong Diabetes Surveillance 

Database, all-cause death rates decreased by approximately 50% in people with diabetes 

between 2001 and 2016, except for those aged 20–44 years in which they remained stable.19

Several factors could explain the decreasing mortality we observed in people with diabetes. 

Population-level health promotion on tobacco cessation and lifestyle modification have led 

to reductions in levels of some risk factors, including smoking,20 blood pressure,21 and 

cholesterol,22 which might have translated into improved mortality. Furthermore, the use 

of antihypertensive23 and lipid-lowering medications24 for the prevention of cardiovascular 

disease events among high-risk people has increased in the past few decades. Hypertension, 

hypercholesterolaemia, and hyperglycaemia have been managed more aggressively in recent 

decades,25-27 and might have contributed to reductions in the rates of diabetes-related 

complications10 and, ultimately, improved survival. Finally, substantial advances have been 

made in medical interventions and care for individuals with acute cardiovascular disease 

events and chronic diseases.28 There have also been major changes in the way health is 

managed in some countries that could contribute to decreasing mortality for people with 

and without diabetes.14 Changing diagnostic criteria over the past two decades, particularly 

lowering the diagnostic threshold for fasting glucose, might have identified people at 

an earlier stage in the natural disease course of diabetes who have an inherently lower 

risk of mortality. However, the reduction in the fasting glucose diagnostic criterion first 

recommended in 199729 and the more recent shift towards use of HbA1c as a diagnostic 

test might have partially offset this by leading to diagnoses later in the disease course.30 

Irrespective of diagnostic criteria, increases in screening activity might also lead to more 

early diagnoses of diabetes, again resulting in decreasing mortality due to lead-time bias. 

Also, earlier diagnosis of diabetes, with such changes particularly occurring in the late 1990s 

and early 2000s, might have facilitated earlier use of interventions with long-term benefits 

for survival.

Our study has several strengths. Most data sources we used are large and population based, 

enabling stratification by age and sex. Furthermore, we used a standardised approach for 
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collection and assembly of these data. We also did a rigorous assessment of quality of 

these data sources and showed most sources were of good quality. Additionally, among the 

centres that collected and provided the 19 data sources, reports validating the approaches 

to diabetes diagnosis are available for ten (53%) sources, eight of which have been 

published.31-38 Sensitivities and specificities were over 85% for all but one data source, 

which had a sensitivity of 75%.38 A further two (11%) centres are registries of patients with 

pharmacologically treated type 2 diabetes, and so are likely to be highly specific for people 

with diabetes. Finally, the a priori decision to report on all data sources that met our criteria 

restricts the effect of publication bias that can arise from the perceived interest in results 

from a single source. Publication bias refers to the propensity to publish positive rather than 

non-positive findings.39 Systematic reviews, especially those that do not examine the grey 

literature, are particularly prone to such bias. Our inclusion of datasets without knowledge of 

their mortality trends, has, at least in part, overcome this bias.

Our study also has several limitations. First, we were unable to obtain data on diabetes 

treatment patterns and whether changes in parameters used to assess quality of diabetes 

care (ie, HbA1c levels, blood pressure, and LDL cholesterol levels) were greater in the 

data sources with larger decreases in mortality among those with diabetes than in the other 

data sources. Second, methods of diagnosing diabetes varied across the data sources and 

could even be subject to variation over time within a data source. Although each data 

custodian applied the same diagnostic criteria to their data over time, this approach does 

not rule out the possibility of changes in coding and clinical practice that might affect 

diagnostic practice. Also, our data sources reported only on clinically diagnosed diabetes 

and so are susceptible to influences from changes in diagnostic behaviour. Third, although 

we report on diabetes as a whole, our findings mainly represent type 2 diabetes because 

the prevalence of type 2 diabetes is much higher than that of type 1 diabetes. Fourth, we 

were not able to obtain data on the age at diabetes diagnosis and thus could not examine 

the association between mortality with duration of diabetes. Fifth, not all of the data sources 

can be confidently extrapolated to the full national population of people with diabetes 

because some of them are geographically restricted and some might have socioeconomic 

biases (eg, employment related to health insurance). Sixth, data were only available from 

high-income countries, and mortality trends might be different in low-income and middle-

income countries. Interestingly, data from the PURE study, which began in 2003, show that 

mortality in people with diabetes from middle-income countries has also decreased, whereas 

mortality in low-income countries is unchanged.40

In summary, we found that in most of the high-income countries that we assessed, mortality 

among people with diabetes has decreased, with jurisdictions in east and southeast Asia 

showing the greatest decreases. The gap in mortality between people with and without 

diabetes is narrowing in the majority of data sources examined. Our findings highlight 

the progress in managing diabetes over the past couple of decades and indicate that 

further longevity gains and reductions in disparities will require continued improvement 

in prevention and management of diabetes. Finally, this international analysis emphasises 

the value of systematic data collection in driving policies to improve detection, diagnosis, 

and management of diabetes, and in identifying trends and unmet needs for continuing 

improvement.
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Research in context

Evidence before this study

We previously published a systematic review of studies published between Jan 1, 1980, 

to Dec 31, 2019, on trends in all-cause mortality in people with diabetes. We found 

that decreasing mortality was reported in nearly 80% of populations of predominantly 

European descent from 2000 to 2016, and nearly 60% of the reported populations with 

diabetes had a greater or similar annual reduction in mortality compared with populations 

without diabetes. However, our previous systematic review was limited by different study 

periods, different age and sex structures of the populations studied, and a paucity of data 

on young age groups and non-White populations.

Added value of this study

To our knowledge, this is the first multicountry, unit-record (ie, individual personal data) 

analysis of trends in all-cause mortality in people with diagnosed total (type 1 and type 

2 diabetes) or type 2 diabetes. We found that all-cause mortality in people with diabetes 

has decreased in the majority of high-income countries we assessed. In nearly 50% of the 

datasets analysed, mortality decreased more rapidly in people with diabetes than in those 

without diabetes.

Implications of all the available evidence

Maintaining and continual improvement of cardiometabolic management in diabetes is 

crucial for achieving ongoing reductions in mortality in people with this condition. 

Notably, little published data from low-income and middle-income countries are 

available, where trends of all-cause mortality among those with diabetes might be 

different. Establishing and maintaining the infrastructure for such data collection should 

be a priority for all countries.
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Figure 1: Age-standardised and sex-standardised all-cause mortality among people with 
diagnosed diabetes per 1000 person-years
The standard population was derived from a pooled study population with diagnosed 

diabetes, with equal weights for men and women. Standardisation is based on annual age-

specific mortality from age-period-cohort models fitted separately for each data source and 

sex. Shaded areas show 95% CIs. CHS=Clalit Health Services. KPNW=Kaiser Permanente 

Northwest. MHS=Maccabi Healthcare Services. NHIS=National Health Interview Survey. 

*Data are from Lombardy, Italy. †Data are from Catalonia, Spain.
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Figure 2: Estimated annual percentage changes in all-cause mortality in people with diagnosed 
diabetes and estimated annual percentage changes in SMR
Datapoints are estimated percentage changes, with error bars showing 95% 

CIs. MHS=Maccabi Healthcare Services. NHIS=National Health Interview Survey. 

SMR=standardised mortality ratio. CHS=Clalit Health Services. KPNW=Kaiser Permanente 

Northwest. *Data are from Lombardy, Italy. †Data are from Catalonia, Spain.
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