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Abstract
Objective: To analyse differences in the prevalence of prediabetes (PD), undiag-
nosed diabetes (UDD) and diagnosed diabetes (DD) and associated factors
between Brazilian and English older adults.
Design: Cross-sectional study.
Setting: England and Brazil.
Participants: 5301 participants of the English Longitudinal Study of Ageing study
and 1947 participants of the Brazilian Longitudinal Study of Aging study classified
as non-diabetics, PD, UDD and DD.
Results: The prevalence of PD, UDD and DD was 48·6, 3 and 9·6 % in England and
33, 6 and 20 % in Brazil. In England, the increase in age, non-white skin colour,
smoking, general obesity and abdominal obesity were associated with PD,
UDD and DD, whereas hypertriglyceridaemia, low HDL levels, hypertension
and stroke were associated with UDD and DD. In Brazil, the increase in age
was associated with DD and UDD, non-white skin colour and smoking were
associatedwith UDD and abdominal obesity and hypertriglyceridaemiawere asso-
ciated with all three conditions. CVD in England and schooling in Brazil were
associated with PD and DD. A sedentary lifestyle was associated with DD in both
samples.
Conclusions: The prevalence of diabetes was higher in the Brazilian sample.
Different associated factors were found in the two samples, which may be related
to differences in nutritional transition, access to healthcare services and the use of
such services.
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Diabetes mellitus is a global emergency. There are cur-
rently 415 million individuals with diagnosed diabetes
(DD) or undiagnosed diabetes (UDD) in theworld, and this
figure is expected to increase to 642 million by the year
2040(1). The ageing population and consequent increase
in the prevalence of chronic diseases, along with the
increase in the prevalence of obesity(2), are recognised
causes of this phenomenon.

Many individuals with diabetes mellitus are undiag-
nosed and therefore remain without treatment, which

increases the risk of complications(3). The diagnosis of
the disease in individuals older than 50 years of age is often
hindered due to the masking of the symptoms resulting
from age-related changes(4,5). Moreover, individuals with
prediabetes (PD) have a 20-fold greater risk of developing
diabetes mellitus(1,6). Although PD has outcomes of the typ-
ical microvascular complications found in diabetes mellitus
(nephropathy, retinopathy and neuropathy), this condition
has few obvious clinical signs(7,8) and can last for more than
a decade.
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The prevalence of PD, UDD and DD can differ substan-
tially between countries depending on socio-demographic
characteristics. Low schooling, low income, a sedentary
lifestyle and an inadequate diet(9), together with the diffi-
culty in identifying individuals with diabetes mellitus, are
aggravating factors in developing countries(10). To the best
of our knowledge, however, no studies have made com-
parisons of these aspects between developed and develop-
ing countries beyond the determination of different
prevalence rates(10–14).

We hypothesise that low–middle-income countries may
have a higher prevalence of PD, UDD and DD due to
adverse health and socio-demographic factors, as well as
rapid and intense nutritional transition accompanied by
less effective health policies and healthcare system.

Such comparisons are important and can assist in iden-
tifying differences among factors associated with diabetes
as well as opportunities to minimise such differences.
Therefore, the aim of the present study was to analyse
differences in the prevalence of PD, UDD and DD and
associated factors between English and Brazilian individ-
uals 50 years of age or older.

Methods

Data sources: ELSA and ELSI
Data came from the English Longitudinal Study of Ageing
(ELSA) and the Brazilian Longitudinal Study of Aging (ELSI
(Estudo Longitudinal de Saúde e Bem-Estar dos Idosos
Brasileiros)). They are international harmonised (sister)
ageing cohorts that not only provide data for individual
countries but also offer the valuable opportunity for

cross-national comparisons. ELSA is an ongoing panel
study commenced in 2002 involving community-
dwelling individuals in England aged 50 years or older.
ELSA has a nationally representative sample using a
multi-stage stratified probability sampling design(15,16).
ELSI is a home-based longitudinal study conducted with
a representative sample of individuals aged 50 years or
older from 70 municipalities across different geographical
regions of Brazil. Initiated in 2015–2016, a comprehensive
sampling procedure involved different stages of selec-
tion, that is, municipalities, census sectors and households.
An inverse sampling process was adopted, with
9412 participants.

For the present analysis, we selected participants from
the sixth wave of ELSA (conducted in 2012–2013) and
the baseline of ELSI. The eligibility criteria for the current
analysis were the determination of serum glycated
hemoglobin (HbA1c), information on a medical diagno-
sis of diabetes mellitus and data on the variables of inter-
est. All participants of ELSA were eligible for laboratory
exams. However, 1916 out of the 9169 eligible individ-
uals did not have an HbA1cmeasurement. A probabilistic
subsample of 4000 ELSI participants was selected to have
blood samples collected, with HbA1c results in 59 %
(2360) of these individuals. Further information on the
sampling process of these two studies can be found in
previous publications(16,17).

We have further excluded 1952 individuals from ELSA
and 413 individuals from ELSI for the lack of information
on self-reported doctor-diagnosed diabetes or covariates.
The final sample in the present study was composed of
5301 ELSA participants and 1947 ELSI participants.
Figure 1 shows the sample selection flowchart.

ELSA

Excluded due to lack
of serum HbAlc
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Excluded due to lack
of serum HbAlc

n 1640

Excluded due to lack
of self-reported

diagnosis of diabetes,
or covariates

n 413
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of self-reported

diagnosis of diabetes,
or covariates
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Overall sample
n 9169

With HbAlc results
n 7253

With HbAlc results
n 2360
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n 4000
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n 1947
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ELSI

Fig. 1 Sample selection flowchart at ELSA and ELSI studies
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The current study followed the Strengthening the
Reporting of Observational Studies in Epidemiology report-
ing guideline(18).

Dependent variable
The dependent variable was diabetes mellitus categorised
according to self-report and the criteria of the American
Diabetes Association for serum HbA1c. The participants
were classified as non-diabetic (no self-report of diabetes
and HbA1c< 5·7 %), prediabetic (no self-report of diabetes
and HbA1c ≥5·7 and <6·5 %), undiagnosed diabetic (no
self-report of diabetes and HbA1c ≥ 6·5 %) and diagnosed
diabetic (self-reported diabetes independently of HbA1c)(8).
Diagnosis tests for serum HbA1c were performed in lab-
oratories using the method certified by the National
Glycohemoglobin Standardization Program and standar-
dised to the Diabetes Control and Complications Trial
reference assay. The present study adheres to the
2012(19) and 2015(20) editions of the American Diabetes
Association for the ELSA and ELSI studies, respectively.
Both editions followed the same criteria to diagnose
diabetes.

Variables of interest
The variables of interest were those previously defined as
being associated with diabetes mellitus, including socio-
demographic characteristics, health-related behaviours,
anthropometrics, self-reported health conditions and serum
cholesterol(21).

Socio-demographic characteristics were age (in years),
sex, schooling (0–11, 12–13 or 14 years or more), marital
status (married v. single, divorced or widowed), self-
declared skin colour (white/non-white) and family income
(quintiles).

Heath-related behaviours as alcohol intake (non-
drinker, frequent drinker (two to six times per week) or
daily drinker) and smoking status (non-smoker, ex-smoker
or current smoker) were assessed similarly in both studies.
Physically inactive individuals were considered those who
performed< 150 min of physical activity per week mea-
sured using the Brazilian version of the International
Physical Activity Questionnaire in ELSI. In ELSA, physically
inactive individuals were those who did not practice any
physical activity at least once a week according to the
modified version of the Physical Activity and Sedentary
Behaviour Assessment Questionnaire(22).

Anthropometrics measurements collected were body
mass index (BMI) and waist circumference. The BMI was
calculated by dividing weight in kilograms by height in
meters squared (kg/m2) and classified as follows: under-
weight (<18·5 kg/m2), ideal range (18·5 to <25 kg/m2), over-
weight (25 to <30 kg/m2) or obese (≥30 kg/m2). Waist
circumference was measured using a metric tape at the mid-
point between the lowest rib and the upper edge of the iliac
crest at the end of the expiratory phase(23). Abdominal

obesity was defined based on waist circumference:
>102 cm for men and> 88 cm for women(24).

Clinical conditions based on self-reported doctor diag-
nosis of hypertension, CVD and stroke were obtained.
The biochemical measures included were serum high
density lipoprotein (HDL) (<1·03 mmol/l for men and
<1·29 mmol/l for women) and triacylglycerol (TAG)
(≥1·69 mmol/l)(25).

Statistical analysis
The prevalencewas calculatedwith 95 %CI.We performed
the direct standardization method having the ELSA sample
as the standard population to calculate the standardised
prevalence for the ELSI study, adjusting it by age, sex
and schooling years(26). Differences in the characteristics
of the sample according to diabetes status (non-diabetic,
prediabetic, undiagnosed diabetic and diagnosed diabetic)
in ELSA were evaluated using the χ2 test, ANOVA and
Tukey’s post-hoc test. These differences in ELSI were
evaluated using the χ2 test with the Rao–Scott correction
and the Rao and Scott Wald test, as ELSI has a weighted
sample. The multinomial regression model was used to
allow the analysis of factors associated with diabetes status,
a dependent variable with four categories. This model is a
modification of the binary logistic regression recommended
for modelling relationships of multinomial responses without
imposing any restrictions on the ordinality of the response(27).
In interpreting the results calculated asOR, non-diabetic is the
reference category (OR= 1·00) to compare the estimates of
the prediabetic, undiagnosed and diagnosed diabetic groups.
For all analyses,P< 0.05was used to indicate statistical signifi-
cance. Stata 14® (StataCorp) was used for the statistical
analysis.

Results

Mean age was 67 years in the English sample and 62 years
in the Brazilian sample. The characteristics of the samples
are presented in Table 1. Nearly half of the English sample
was prediabetic, and 9·6 % had a diagnosis of diabetes,
whereas the prevalence of UDD was low (3 %). The stand-
ardised prevalence showed that a total of 33 % of the
Brazilian sample had PD, and 20·0 % had DD, whereas
6 % (twice the proportion as that in the English sample)
had UDD (Table 2).

In both samples, diagnosed diabetics were older than
non-diabetics and prediabetics. English undiagnosed dia-
betics predominantly had less schooling and, along with
diagnosed diabetics, had a lower frequency of daily drink-
ers, were more physically inactive, had higher frequencies
of hypertension, stroke and obesity, a larger waist circum-
ference, lower levels of HDL and higher levels of TAG than
non-diabetics and prediabetics. Moreover, diagnosed dia-
betics had a greater frequency of hypertension and higher
HbA1c levels than undiagnosed diabetics.
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Brazilian prediabetics had higher levels of HbA1c and a
greater frequency of high TAG levels than non-diabetics.
Undiagnosed diabetics had greater frequencies of obesity
and abdominal obesity than non-diabetics and predia-
betics. Undiagnosed diabetics and diagnosed diabetics
had higher HbA1c and a lower frequency of arterial
hypertension compared with non-diabetics and predia-
betics. Moreover, diagnosed diabetics had higher levels
of TAG than non-diabetics (see online supplementary
material, Supplementary Tables 1 and 2).

In comparison between the included and excluded indi-
viduals of the analytical sample, those excluded from ELSI
were older. Those excluded from ELSA were older, more
frequently non-white, had lower schooling and income,
less frequently had a conjugal life, consumed less alcohol
and were more physically inactive, had higher HbA1c levels
and a higher prevalence of hypertension, stroke and CVD,
higher TAG levels, lower HDL levels, a higher BMI andwaist
circumference than the included individuals (see online sup-
plementary material, Supplementary Table 3).

Table 3 displays the results of the multinomial regres-
sion models for factors associated with diabetes status in
the English and Brazilian samples. The increase in age,
non-white skin colour, smoking, obesity (BMI≥ 30 kg/m2)
and abdominal obesity were associated with PD, UDD
and DD in the English samples, with stronger associations
found in those with UDD. These associations differed
from those found in the Brazilian sample, in which the
increase in age was associated with UDD and DD, non-
white skin colour and smoking were associated only with
UDD and abdominal obesity and hypertriglyceridaemia
were associated with the three diabetic conditions.

Hypertriglyceridaemia, low HDL levels, hypertension
and stroke were associated with both UDD and DD in
the English sample. CVD in the English sample and low
schooling in the Brazilian sample were associated with
PD and DD. BMI< 18·5 kg/m2 was associated with PD
and lower income was associated with DD in the English
sample. Being physically inactive was associated with
DD in both samples. The female sex had a protective role
regarding DD only in the English sample.

Discussion

The main findings of the current study were the differences
in prevalence and associated factors between the two
countries, with the rates of PD, UDD and DD, respectively,
48·6, 3 and 9·6 % in England and 33, 6 and 20 % in Brazil.
The common associated factors in the two samples were
abdominal obesity and hypertriglyceridaemia among the
prediabetics, undiagnosed diabetics and diagnosed dia-
betics; the increase in age among the undiagnosed dia-
betics and diagnosed diabetics; non-white skin colour

Table 1 Characteristics of participants of English Longitudinal
Study of Ageing (ELSA, 2012–2013) and Brazilian Longitudinal
Study of Aging (ELSI, 2015–2016)

ELSA
(n 5301)

ELSI
(n 1947)

Socio-economic variables
Age in years
Mean 66·7 62·2
SD 8·9 9·5

Female sex 55·1 53·2
Skin colour (non-white) 2·5 56·4
Schooling
0–11 years 38·1 90·0
12–13 years 28·8 2·4
14 years or more 33·1 7·3
Did not answer – 0·3

Marital status (single, divorced or
widowed)

32·7 34·2

Income in quintiles (%)
1st quintile 23·5 26·4
2nd quintile 22·4 18·2
3rd quintile 21·3 18·5
4th quintile 18·6 20·1
5th quintile 14·2 16·8

Behavioural variables
Alcohol intake
Non-drinker 18·8 91·1
Frequent drinker 39·9 6·5
Daily drinkers 33·6 2·4
Did not answer 7·7

Smoking
Non-smoker 38·5 45·8
Ex-smoker 50·3 38·9
Smokers 11·2 15·3

Physically inactive 3·5 28·6
Health conditions
Hypertension (yes) 37·5 53·4
Stroke (yes) 3·5 4·9
CVD (yes) 15·8 13·7

Biochemical measures
Glycated Hb
Mean 5·9 6·1
SD 0·7 1·3

HDL (<1·03 mmol/l men; <1·29 mmol/l
women)

10·5 48·1

TAG (≥1·69 mmol/l) 30·1 49·3
Anthropometrics
BMI
<18·5 kg/m2 0·8 2·2
≥18·5 and <25 kg/m2 27·4 27·2
≥25 and <30 kg/m2 42·5 37·8
≥30 kg/m2 29·3 32·8

Waist circumference (>102 cm men;
>88 cm women)

50·4 47·9

All data presented as percentages, except where indicated: mean, SD. Self-reported
doctor diagnosis of hypertension, stroke and CVD (angina, heart attack, congestive
heart failure, vesicular murmur and arrhythmia).

Table 2 Prevalence of diabetes in ELSA study (2012–2013) and
ELSI study (2015–2016)

Diabetes status

ELSA ELSI*

% 95 % CI % 95 % CI

Non-diabetics 38·8 37·5–40·1 41·0 39·3–43·6
Prediabetics 48·6 47·3–50·0 33·0 32·8–36·5
Undiagnosed diabetic 3·0 2·5–3·5 6·0 3·6–11·5
Diagnosed diabetic 9·6 8·8–10·4 20·0 17·3–24·3

The prevalencewas calculatedwith 95%CI. ELSA study is the population standard.
*Standardised prevalence in ELSI study adjusted by age, sex and schooling.
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and smoking among the undiagnosed diabetics and a sed-
entary lifestyle among the diagnosed diabetics.

The prevalence of diabetes was similar to rates described
in epidemiological studies conducted in the two countries.
Using data from the surveillance system of risk and protection
factors for chronic diseases in Brazil, Mendes and collabora-
tors(28) found that the prevalence of diabetes among individ-
uals older than 65 years of age was 18·6%, which is a little
higher than the rate found in the present study involving indi-
viduals aged 50 years or older. In a representative sample of
18 399 adults in England with a mean age of 51 years, Moody
and collaborators(29) found that the prevalence of UDD and

DDwas 2 and 6%, respectively, which are similar to the rates
found in the English sample of the present study.

The present results show several differences and some
similarities regarding factors associated with diabetes status
(prediabetes, undiagnosed and diagnosed), which may be
explained by the process of nutritional transition, access to
healthcare services, the use of such services and the con-
sequent differences in mortality rates due to diabetes in
the two populations studied. Countries undergo the nutri-
tional transition process at different rates. This process is
characterised by an increase in the consumption of SFA,
trans fatty acids, sugar and sweetened beverages, along

Table 3 Multinomial regressionmodel according to prediabetes, undiagnosed diabetes and diagnosed diabetes individuals aged 50 years or
older: ELSA study, 2012–2013 and ELSI study, 2015–2016

Prediabetes Undiagnosed diabetes Diagnosed diabetes

OR (95 % CI) Adjusted OR (95 % CI) Adjusted OR (95 % CI) Adjusted

Age
ELSA 1·05 1·04, 1·06 1·08 1·06, 1·10 1·06 1·05, 1·07
ELSI 1·02 0·99, 1·04 1·03 1·01, 1·06 1·04 1·02, 1·07

Female sex (v. male)
ELSA 1·08 0·95, 1·23 0·94 0·66, 1·34 0·65 0·52, 0·82
ELSI 1·19 0·73, 1·94 0·70 0·35, 1·42 0·92 0·53, 1·60

Non-white skin colour (v. white)
ELSA 1·96 1·27, 3·03 9·77 4·85, 19·70 3·63 1·98, 6·65
ELSI 1·16 0·75, 1·79 2·55 1·20, 5·44 1·09 0·79, 1·52

Income – ELSA
1st quintile 1·00 1·00 1·00
2nd quintile 1·15 0·97, 1·37 0·83 0·47, 1·47 1·48 1·04, 2·11
3rd quintile 0·96 0·81, 1·15 1·04 0·61, 1·76 1·45 1·02, 2·06
4th quintile 1·04 0·86, 1·25 1·12 0·66, 1·93 1·55 1·08, 2·22
5th quintile 0·88 0·71, 1·10 1·01 0·57, 1·80 1·88 1·30, 2·73

Schooling (v.14 years or more) – ELSI
12–13 years 7·72 2·02, 29·57 7·20 1·65, 31·39
0–11 years 1·33 0·77, 2·31 2·47 0·73, 8·34 2·33 1·04, 5·23

Physically inactive (v. active)
ELSA 0·88 0·60, 1·29 1·33 0·64, 2·74 1·75 1·10, 2·80
ELSI 1·45 0·92, 2·29 1·38 0·76, 2·50 1·87 1·23, 2·83

Smoking (v. non-smokers)
Ex-smokers
ELSA 1·09 0·96, 1·24 1·10 0·75, 1·61 1·14 0·90, 1·44
ELSI 0·97 0·62, 1·52 1·78 0·96, 3·41 1·61 0·87, 2·98

Smokers
ELSA 2·40 1·92, 2·99 3·12 1·77, 5·49 1·88 1·27, 2·77
ELSI 1·69 0·79, 3·61 3·36 1·02, 5·43 1·53 0·63, 3·71

Hypertension (v. no)
ELSA 1·04 0·91, 1·19 1·76 1·23, 2·50 2·78 2·22, 3·49

Stroke (v. no)
ELSA 1·28 0·87, 1·88 2·05 1·01, 4·19 1·66 1·01, 2·73

CVD (v. no)
ELSA 1·20 1·01, 1·44 1·17 0·75, 1·81 1·65 1·26, 2·15

High TAG (v. <1·69 mmol/l)
ELSA 1·14 0·99, 1·32 1·96 1·36, 2·81 1·84 1·46, 2·32
ELSI 2·08 1·39, 3·11 3·27 1·84, 5·81 2·29 1·60, 3·27

Low HDL (v. ≥1·03 mmol/l men; ≥1·29 mmol/l women)
ELSA 1·13 0·90, 1·43 2·20 1·42, 3·42 2·36 1·75, 3·18

BMI in kg/m2 (v. ideal range) ELSA
<18·5 kg/m2 2·45 1·22, 4·91 1·96 0·41, 9·25
≥25 and< 30 kg/m2 1·12 0·95, 1·31 1·06 0·56, 2·01 0·99 0·69, 1·41
≥30 kg/m2 1·31 1·04, 1·64 2·52 1·24, 5·13 1·81 1·19, 2·75

Large waist circumference (v. ≤102 cm men; ≤88 cm women)
ELSA 1·53 1·30, 1·81 2·82 1·62, 4·93 2·40 1·74, 3·30
ELSI 1·74 1·16, 2·61 5·36 2·70, 10·65 2·35 1·44, 3·81

Dash (–) denotes the absence of category in group. ELSAmodel adjusted by sex, age, income, skin colour, level of physical activity and smoking. ELSI model adjusted by sex,
age, schooling, skin colour, level of physical activity, smoking, TAG and waist circumference. In ELSI, CI calculated considering sample weight.
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with a reduction in the consumption of complex carbohy-
drates, fruits, vegetables and legumes(30–33). Moreover,
changes in work structure and technological advances
favour a sedentary lifestyle and the replacement of foods
in natura for high-processed products, which contributes
to obesity(30). A sedentary lifestyle, smoking, obesity and
metabolic disorders are key elements to the emergence
of noncommunicable diseases, and all these factors were
associated with diabetes status in both countries. Similar
findings are described in previous studies(11,14,28,34).

The greater number of individuals with the diabetes
(diagnosed or undiagnosed) in Brazil may be the product
of the rapid, intense nutritional transition occurring in
developing countries, in which lower income and educa-
tion levels lead to the greater consumption of high-energy
foods(30). Moreover, the difficulty on the part of the
Brazilian healthcare system (particularly primary care)
in dealing with the double burden of diseases in the
population exerts a direct effect on the inadequate estab-
lishment of disease prevention and health promotion
measures for type 2 diabetes, hindering early diagnosis
and efficient treatment(35,36).

In contrast, although the nutritional transition in England
is mainly the result of dietary practices guided by practical-
ity and convenience, characterised by the consumption of
highly processed foods(32), the country has a more effective
healthcare system(9) and certainly performs more timely
screening of older adults(37). The threshold condition in
the English sample may be explained by better health care
that avoids to progression to diabetes per se.

Although both England and Brazil have universal
healthcare systems with accessible medical care and strong
primary care not found in other countries, expenditures on
health per capita in Brazil correspond to only one-fourth of
those in England, the density of physicians is much smaller
and Brazilians have a poorer perception of their health in
comparison to the English population(9).

Diabetes often occurs concomitantly with lipid disor-
ders, hypertension(38), cardiovascular events(14,39) and
obesity(38), which is in agreement with the present findings.
In the English sample, a poor lipid profile, hypertension
and stroke were characteristics of individuals with diabetes
(diagnosed or undiagnosed). Moreover, general and/or
abdominal obesity was found in all three diabetes statuses.
In Brazil, abdominal obesity and hypertriglyceridaemia
occurred in all three diabetes statuses, with a stronger asso-
ciation with UDD.

Obesity can trigger insulin resistance and both conditions
exert a negative impact on themetabolism of lipids, favouring
the occurrence of CVD. Moreover, ethnic-racial differences
may explain the occurrence of outcomes such as hyperten-
sion, heart disease and stroke in the English sample, the
majority of which was white, compared with the Brazilian
sample, in which such associations were not found, given
the fact that blacks have a less atherogenic lipid profile(40).

In agreement with the present findings, studies con-
ducted in England have demonstrated the increase in
age, non-white skin colour and low income to be associ-
ated with diabetes(29). Brazilian studies also list these same
factors(28,41). However, the lack of knowledge regarding
diabetes control measures and reasons for not seeking
healthcare services among Brazilian seniors has been asso-
ciated with low schooling and income, resulting in poor
disease control, with a significant impact on the occurrence
of complications(28). These issues may contribute to the high
mortality rate due todiabetes inBrazil,which is twice the rate
as that found in the English population(9). Moreover, there is
evidence that diabetes is underreported as a cause of death
in Brazil, since peoplewith diabetics die due to chronic com-
plications of these diseases, which are listed as the main
cause of death(28). Therefore, one may put forth the hypoth-
esis that, together with lower schooling and non-white skin
colour, individuals who have little or no access to healthcare
services may be unable to control diabetes and therefore die
prematurely, resulting in such associations being found less
in Brazil.

The present findings are particularly important, as PD is
a high-risk state for the development of diabetes mellitus
and because UDD increases the risk of complications
due to the non-control of blood glucose levels. Thus, the
three diabetes statuses pose risks of serious complications
to the health of individuals aged 50 years or older. It is
therefore essential to implement health policies and per-
form screening to minimise or avoid the harm caused by
this condition.

The strong points of the current study are the use of large
national representative samples of individuals aged
50 years or older and the use of HbA1c to confirm the cases.
The current study also has limitations that should be con-
sidered. First, the cross-sectional design does not enable
establishing causality because it not possible to establish
the temporal sequence between outcome and exposure.
Second, the lack of information on the time since the diag-
nosis of diabetes, and the characteristics of the excluded
individuals such as worse socio-demographic, behavioural
and health characteristics may have influenced the results.
However, the findings agreed with the data reported in the
literature. Finally, the use of self-reported clinical conditions
could be a potential source of information bias. Perhaps due
to limited contact with themedical system, individuals in dif-
ferent countries or across different socio-economic status
groups may be unaware that they have a particular disease
or may think they are cured when the disease is only under
control. However, the participants were asked whether a
doctor had diagnosed their condition, and this could have
minimised inaccuracy and recall bias. Information on co-
morbidities given by the patients has been described to
be reliable especially for chronic conditions such as diabetes
or heart disease(42). Further studies should be conducted on
the incidence of PD, UDD and DD, and their determinants.
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Conclusion

The prevalence of diabetes (diagnosed or undiagnosed)
was higher in the Brazilian sample than the English sample.
Different associated factors were found in the two samples,
whichmay be related to differences in nutritional transition,
access to healthcare services and the use of such services.
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