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INTRODUCTION

D
iabetes is recognized as one of the biggest
global health problems of the 21st century1

and is the most common cause of chronic
kidney disease (CKD) in the elderly.2 The in-

cidence and prevalence of CKD and end-stage kidney
disease (ESKD) increases with age, and results in a con-
siderable social and economic burden as progression to
ESKD is associated with a higher number of comorbid
conditions, shorter life expectancy, and increased treat-
ment costs.3 Although CKD-related mortality declines
with age in diabetic patients,4 and only a small portion
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RESUMO
Objectives: To estimate the prevalence of stage 3-5 chronic kidney disease (CKD3-5) in elderly patients with type 2 diabetes
mellitus (T2DM).
Study design: Quantitative, observational, and descriptive with an analytical component.
Setting: The study was conducted at Unidade de Saúde Familiar (USF) Lígios, between June 1, 2013 and June 31, 2014.
Participants: Patients with T2DM aged 60 or over, monitored at USF Lígios.
Methods: Healthcare professionals completed questionnaires with patients’ data: gender, age, height, weight, body mass index,
schooling, alcohol consumption, smoking habits, blood pressure, nephrotoxic medication, creatinine, estimated glomerular fil-
tration rate (eGFR) (using the modification of diet in renal disease [MDRD] formula), urea, albuminuria, and haematuria.
Results: In this sample, the prevalence of CKD3-5 in the T2DM aged 60 or over was 15%. The prevalence of CKD3-5 increased
with age (60-74 years: 10.5%; 75-84 years: 19.4%; ≥85 years: 39.1%, p<0.01), and was positively associated with illiteracy (eGFR
≥60ml/min/1.73m2: 11.6%; eGFR <60ml/min/1.73m2: 21.2%, p<0.05), and negatively associated with alcohol consumption
(p<0.05). The prevalence of persistent albuminuria in the sample was 16.8%. There was a statistically significant relationship
between smoking habits and persistent albuminuria (albumin/creatinine ratio [ACR] <30mg/g: 3.5%; ACR ≥30mg/g: 10.3%,
p<0.05).
Conclusion: The prevalence of CKD3-5 in this sample of T2DM patients aged 60 or over was 15.0%, and the prevalence of per-
sistent albuminuria was 16.8%.
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of elderly patients will progress to ESKD or die from re-
nal failure, there is a very strong association between the
decline in glomerular filtration rate (GFR) and cardio-
vascular-related deaths.3,5 Particularly, elderly patients
with type 2 diabetes mellitus (T2DM) and CKD have an
increased absolute mortality risk,4 what emphasizes the
importance of CKD in clinical outcomes.6 Early identi-
fication of CKD in elderly diabetic patients is critical to
prevent disease progression and to reduce the risk of
global and cardiovascular morbidity and mortality.7

In 2015, in Portugal, the estimated prevalence of dia-
betes in the adult population (20-79 years old), was
13.3%;8 however, there were significant differences bet-
ween males (15.9%) and females (10.9%) and between
different age groups.8 In the elderly population (60-79
years old), the prevalence of diabetes in Portugal was
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up to 27.0%.8 According to the 2017 International Dia-
betes Federation Atlas Report, based on nationally re-
presentative, peer-reviewed literature from the last five
years, Portugal was the European country with the high-
est estimated prevalence of diabetes (13.9% [10.2-17.2]),
and one of the European countries with the highest
age-adjusted prevalence of diabetes (9.8% [6.9-13.2]).1

Between 2009 and 2015, the ageing of the Portuguese
population was responsible for a 13.5% rise in the pre-
valence of diabetes.8

Diabetes can cause devastating individual suffering
due to health complications and the resulting limita-
tions, but it also represents a considerable economic
burden and has an important social impact. In 2017, the
International Diabetes Federation estimated that ap-
proximately 850 billion USD were spent with diabetic
patients aged 18-99 on a global scale.1 In 2014, Portu-
gal spent around 1,300 to 1,550 million Euro on costs
directly related to diabetes (i.e. diabetes medication,
blood glucose test strips and hospitalizations), which
represented around 0.7 to 0.9% of its total gross do-
mestic product.8

The increased risk of death in diabetic patients has
been previously reported to decrease with increased
age.4,9 However, the absolute risk of death among el-
derly patients is higher when renal complications are
also present (microalbuminuria, macroalbuminuria
and ESKD), emphasizing the importance of early de-
tection and prevention of renal complications.4 Micro-
albuminuria is associated with a two to four-fold in-
crease on cardiovascular risk.10 In the elderly, microal-
buminuria is associated with age, inflammatory mar-
kers and systolic blood pressure (SBP), which may
explain the association between microalbuminuria and
coronary heart disease.11

In Portugal, in 2015, diabetes accounted for 4% of ca-
ses of all deaths; when considering hospital mortality
rates only, diabetes was either the main or a secondary
cause of death in 2.9% and 9.2% of patients aged 70 or
over, respectively.8

According to the National Kidney Foundation, “CKD
is defined as abnormalities of kidney structure or func-
tion, present for 3 months or longer, with implications
for health”,12 and is an increasing public health issue.7

Stages 3-5 are defined by the presence of an estimated
glomerular filtration rate (eGFR) lower than

60ml/min/1.73m2, with or without markers of kidney
damage, on at least two occasions, separated by a pe-
riod of at least 90 days.12-13 Stages 3-5 CKD (CKD3-5) can
be classified according to its cause, eGFR value, and al-
bumin/creatinine ratio value (ACR) (Figure 1).12-14 ACR
values are classified as normal (<30mg/g), moderately
increased or microalbuminuria (30-299mg/g), and se-
verely increased or macroalbuminuria (≥300mg/g).12,14

When remission of albuminuria does not occur within
90 days, patients are diagnosed with persistent albu-
minuria.12,14 Microalbuminuria is the earliest sign of dia-
betic kidney disease (DKD).15

A decline in eGFR of about 1ml/min/year after the
fourth decade of life is regarded as part of ‘normal
ageing’.3 Only a small percentage of elderly patients with
compromised renal function will progress or die from
renal failure.3 However, incidence and prevalence of
ESKD is rising, especially in the oldest groups, most li-
kely reflecting both population ageing and the high ove-
rall prevalence of CKD in the elderly.3 The prevalence of
CKD is estimated to be 8-16% worldwide.7

Prevalence of CKD3-5 in Portugal was 6.1%.16 Howe-
ver, Portugal has the 8th highest annual incidence of
ESKD and the 4th highest prevalence rate of ESKD world-
wide.7 According to recent data from the Ministry of
Health, based on data from the Integrated Management
of Chronic Kidney Disease platform, 36% of the patients
on haemodialysis in Portugal were older than 74 years,
and high haemodialysis treatment rates were observed
in Centro and Alentejo (43 and 46% respectively).17

Amongst haemodialysis patients, 84% of deaths occur-
red in patients with more than 65 years.17

CKD complications include “increased all-cause and
cardiovascular mortality, kidney disease progression,
acute kidney injury, cognitive decline, anaemia, mine-
ral and bone disorders, and fractures”.7 As CKD is asso-
ciated with a higher increase on mortality rates in the
elderly, when compared to other age groups,2 and as ex-
penditure with ESKD patients rises abruptly with age,
preventing progression of CKD should be an urgent
priority, particularly in the oldest patients.3

CKD awareness is low amongst patients and health-
care providers.7 On the other hand, elderly patients pose
particular therapeutic challenges to healthcare provi-
ders, due to altered pharmacokinetics, co-morbidities,
polypharmacy, confusion about taking prescription
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medications, possible economic limitations, higher risk
of drug-induced hypoglycaemia, higher risk of hypo-
tension and adverse events related to the use of hyper-
tensive drugs.2,12 Family physicians must be involved in
the early identification, treatment and appropriate re-
ferral of patients with CKD.7

The aim of this study was to determine the preva-
lence of CKD3-5 in elderly patients with T2DM, in a pri-
mary care setting.

METHODS
Study design

Quantitative, observational, descriptive with an ana-
lytical component.

Setting
The study was conducted in a primary health care

unit, USF Lígios, part of Agrupamento de Centros Saú-
de (ACeS) do Cávado III – Barcelos/Esposende, located
in the North of Portugal, from June 1, 2013 to June 31,
2014.

Population and sample
T2DM patients aged 60 or over and monitored at USF

Lígios were included. Patients were identified by the pre-
sence of the code T90 diabetes non-insulin dependent
(ICPC-2 – International Classification of Primary Care,
2nd ed.) in their electronic health file. Exclusion criteria
included patients with unstable creatinine values (i.e.

STAGE 5 (B)

GFR <15ml/min/1.73m2

ACR: <30mg/g (normal); ≥30mg/g (persistent albuminuria)

STAGE 4 (B)

GFR 15-29ml/min/1.73m2

ACR: <30mg/g (normal); ≥30mg/g (persistent albuminuria)

STAGE 3 (B)

GFR 30-59ml/min/1.73m2

ACR: <30mg/g (normal); ≥30mg/g (persistent albuminuria)

STAGE 2 (A)

GFR 60-89ml/min/1.73m2

STAGE 1 (A)

GFR ≥90ml/min/1.73m2

Figure 1. Classification of chronic kidney disease.12-14

Legend: A = chronic kidney disease only if signs of kidney damage (albumin creatinine ratio ≥30mg/g; urine sediment abnormalities;
electrolyte and other abnormalities due to tubular disorders; abnormalities detected by histology; structural abnormalities detected
by imaging; history of kidney transplantation); B = chronic kidney disease present with or without markers of kidney damage; ACR
= albumin/creatinine ratio; GFR = glomerular filtration rate.



defined as a change within a 40-week period in
eGFR values of 25% or more in the absence of acu-
te renal injury),18 patients with extreme muscle
mass values (i.e. patients who have had an ampu-
tation, with malnutrition or muscle-wasting con-
ditions, including the frailty syndrome),15 and
home-care patients. Frailty syndrome was defined
as the presence of three or more of the following cri-
teria: shrinkage (weight loss), self-reported ex-
haustion, weaknesses, low gait speed and low phy-
sical activity.19 Progressive loss of muscle mass and
strength or sarcopenia is a key component of frail-
ty syndrome, leading to functional impairment and
physical disability. Sarcopenia results from physio-
logic changes related to the ageing process, which
include anorexia, or from severe disease.19-20 A pro-
babilistic systematic sample was obtained, as all
T2DM patients were convened to participate in the
study, and in case of default were rescheduled. 

Informed consent
Patients involved in the study gave written in-

formed consent. The investigators provided a sim-
ple and concise explanation of the scope and objecti-
ves of the study to ensure that patients understood what
it entailed. Anonymity was guaranteed to participants,
which were also informed of the possibility of withdra-
wing from the study at any time. 

Data collection
Family nurses filled in anthropometric and blood

pressure (BP) data on the questionnaires, which were
then handed out to the family physician to fill in re-
maining data. The questionnaires were tagged for iden-
tification.

Collected variables included: gender, age, education,
median of two height measures and one weight mea-
sure (following the Third National Health and Nutrition
Examination Survey [NHANES III] anthropometric
measurement procedures, and using a previously cali-
brated Digital Weighing & Measurement Station Seca
220®), body mass index (BMI) (categorized according
to the World Health Organization classification [i.e. un-
derweight: <18; normal: 18-24; overweight: 25-29; obe-
se class I: 30-34; obese class II: 35-39; obese class III:
≥40]), alcohol consumption (grams per week), smoking
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habits (none, passive, and active as packs per year), ave-
rage SBP and diastolic blood pressure (DBP) (measured
in the left arm, three readings, interval between rea-
dings of thirty seconds, using Omron M5 Professio-
nal®), use of nephrotoxic medication (i.e. nonsteroidal
anti-inflammatory drugs [NSAID], ciclo-oxigenase-2
[COX 2] inhibitors, lithium, angiotensin receptor blo-
ckers [ARB] and angiotensin-converting enzyme [ACE]
inhibitors if bilateral renal artery stenosis or unilateral
in single kidney, among others), creatinine (one mea-
surement if eGFR ≥60ml/min/1.73m2 or two measure-
ments within a period of at least 90 days if eGFR
<60ml/min/1.73m2; eGFR was calculated using the mo-
dification of diet in renal disease [MDRD] formula),
ACR (one measurement if <30mg/g or two measure-
ments within a period of at least 90 days if ≥30mg/g),
and haematuria (assessed by urine test strip, and con-
firmed by a second reading if positive). Second creati-
nine and ACR measurements were performed to con-
firm, or not, the presence of CKD3-5 and persistent al-
buminuria. Mean values of two measurements of crea-
tinine, eGFR and ACR were used for data analysis (Table
1 and Table 2). 

Patients who fulfilled inclusion criteria
(n=432)

Patients excluded:
• Died during the study (8)
• Did not accept to participate 

(11)
• Logistics handicaps (36)
• Home care patients (20)
• Fraility (1)

Patients who entered the study
(n=353)

Patients excluded:
• Unstable creatinine values (4)
• Lack of data (3)

Patients who completed the
study

Figure 2. Study enrolment flowchart.



The variables age, height, weight and ACR were roun-
ded to one decimal place. Creatinine and MDRD eGFR
were rounded to two decimal places.

Variables were categorized as follows: age (60-74
years, 75-85 years, ≥85 years); BMI (normal and over-
weight/obese); education (illiterate and ≥ 1 years); al-
cohol consumption (<70g/week or >70g/week);21 smo-
king status (smoker, which included passive smoking or
non-smoker); BP (<130/80mmHg or ≥130/80mmHg);
use of nephrotoxic medication (present or absent).

Ethical aspects
Confidentiality was ensured as questionnaires were

tagged with a code starting with the first letter of each
family physician’s name and the number of the patient
by input order in the study (ex: A-1; A-2; etc.). Another
record sheet was filled in by each family physician,
which matched all the participants’ study code num-
bers with their operating numbers in order to insert the
results of other investigations during the study. This re-
cord sheet also included the motives for patient exclu-
sion or drop outs and was destroyed six months after
the end of the collecting data period.

Data collection was authorized by the National Data
Protection Committee, Proc. 648/2013, Authorization
983/2013, on February 5, 2013. The study protocol was
approved by the Ethics Health Committee of the North
Regional Health Administration, Approval 20/2013, on
March 23, 2013, which included the authorization of
both the ACeS and the USF boards.

Data analysis
Kolmogorov-Smirnov test was used to test the norma-
lity of the data distribution;22 Chi-squared test was used
to test differences between sets of categorical data;23

Mann-Whitney U test was used to compare differences
between two independent groups when the dependent
variable was not normally distributed.24 Results were
expressed either as median (plus minimum and maxi-
mum) or as frequency distribution, as appropriate. A
significance threshold of p<0.05 was adopted. Data
were compiled using Microsoft Office Excel 2007® and
SPSS version 22.0® (IBM SPSS statistics) was used for
statistical analysis. 

RESULTS
Sample characteristics

At the time the study was conducted, USF Lígios had
432 diabetic patients aged 60 or over, of whom 346
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STUDY PARTICIPANTS CHARACTERISTICS

Total
n=346

DEMOGRAPHICS
Male (n [%]) 154 (44.5)
Female (n [%]) 192 (55.5)

Age (years) (Median [min-max]) 71.3 [60.0-93.5]

60 to 74 (n [%]) 220 (63.6)
75 to 84 (n [%]) 103 (29.8)
≥85 (n [%]) 23 (6.6)

Education

Illiterate (n [%]) 45 (13.0)
≥1 year (n [%]) 282 (87.0)

ANTHROPOMETRY

BMI (Kg/m2) (Median [min-max]) 29.6 [20.6-50.7]
<18 (n [%]) 0 (0.0)
18 to <25 (n [%]) 39 (11.3)
25 to <30 (n [%]) 142 (41.0)
30 to <35 (n [%]) 116 (33.5)
35 to <40 (n [%]) 38 (11.0)
≥40 (n [%]) 11 (3.2)

HABITS
Alcohol (Median [min-max]) 91 [0-686]
Yes (n [%]) 246 (71.1)

≤70g/week (n [%]) 35 (10.1)
>70g/week (n [%]) 211 (61.0)

Smoking (n [%]) 16 (4.6)

NEPHROTOXIC MEDICATION USE 37 (24.0)
(n [%])

LABORATORIES AND BP

Creatinine (mg/dl) (Median [min-max]) 0.80 [0.40-7.15]
Urea (mg/dl) (Median [min-max]) 44.1 [12.0-175.7]
Hematuria (n [%]) 15 (4.3)
SBP (mmHg) (Median [min-max]) 138 [93-206]
DBP (mmHg) (Median [min-max]) 73.5 [49-101]
<130/80 (n [%]) 89 (25.7)
≥130/80 (n [%]) 257 (74.3)

TABLE I. Characteristics of the study participants

Legend: BMI = body mass index; BP = blood pressure; DBP = diastolic blood

pressure; SBP = systolic blood pressure.



(80.1%) enrolled this study. Eighty-six patients did not
participate in this study: eight (1.9%) died during the
study, 11 (2.5%) declined to participate, 36 (8.3%) didn’t
participate due to feasibility reasons (lack of time du-
ring consultations), 20 (4.6%) were home-care patients,
three (0.7%) had undergone an amputation and one
had frailty syndrome (0.2%). We further excluded four
(0.9%) patients because of unstable creatinine values
and three (0.7%) patients due to incomplete data (Fi-
gure 2).

Participant characteristics
Table 1 describes demographic and anthropometric

characteristics, as well as habits, use of nephrotoxic me-
dication, BP values and biochemical measurements of
the participants included. The total sample comprised
346 patients, with a median age of 71.3 years [average:
60.0-93.5]. Female to male ratio was 1.27:1. Most of pa-
tients had less than four years’ education (81.5%) and
13.0% were illiterate. The median BMI was 29.6 [20.6-
50.7] kg/m2 and most of participants were obese (47.7%)
or overweight (41.0%). Heavy drinking habits were ob-
served in both genders, with a median value of 91 [0-
686] g/week. Most of patients did not report passive ex-
posure to cigarette smoke nor active smoking (95.4%).
About 26% of patients used nephrotoxic medication
(19.4% NSAID, 6.1% COX 2 inhibitors, 0.6% both, and
0.3% tacrolimus). Median creatinine value was 0.80
[0.40-7.15] mg/dl, and median urea value was 44.1
[12.0-175.7] mg/dl. Haematuria was present in 4.3% of
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participants. Median SBP was 138 [93-206] mmHg, and
median DBP was 73.5 [49-101] mmHg.

Non-participant characteristics
Non-participants had a mean age of 75.8 [SD=9.4],

with a female to male ratio of 1.97:1. This group inclu-
ded those with decreased muscle mass (homecare pa-
tients, previous amputation, and frailty).

Prevalence of CKD3-5 and of persistent 
albuminuria

Sixty-one diabetic patients had MDRD eGFR below
60ml/min/1.73m2 in a first creatinine measurement, of
whom 52 (85.2%) were confirmed to have CKD3-5. Also,
69 diabetic patients had ACR ≥30mg/g at first measu-
rement, of whom 58 (79.7%) were confirmed to have
persistent albuminuria.

Table 2 describes the prevalence of CKD and persis-
tent albuminuria. The prevalence of CKD3-5 in the sam-
ple was 15.0%, and a statistically significant difference
was observed between age groups (60-74 years: 10.5%;
75-84 years: 19.4%; ≥85 years: 39.1%, p<0.01).

The prevalence of persistent albuminuria was 16.8%.
No statistically significant relationship was found bet-
ween age groups and persistent albuminuria.

Relationship between CKD and patients’ characteristics 
Table 3 describes the relationship between CKD and

patients’ characteristics. In multivariate analysis, no
significant differences were found between gender both

Variable TOTAL Age band 60-74 Age band 75-84 Age band ≥85
n=346 n=220 n=103 n=23 p value

eGFR (ml/min/1.73m2)
(Median [min-max])

80.6 [4.9-155.2] 83.0 [4.88-135.4] 72.7 [16.9-155.2] 71.7 [45.5-151.7] <0.001‡

≥60 (n [%]) 294 (85.0) 197 (89.5) 83 (80.6) 14 (60.9) <0.001*
<60 (n [%]) 52 (15.0) 23 (10.5) 20 (19.4) 9 (39.1)

Albuminuria (mg/g)
(Median [min-max])

8.4 [0.0-100000.0] 8.1 [0.3-100000.0] 9.3 [0.0-615.3] 8.0 [0.2-895.0] 0.137‡

<30 (n [%]) 288 (83.2) 191 (86.8) 78 (75.7) 19 (82.6) 0.050*
≥30 (n [%]) 58 (16.8) 29 (13.2) 25 (24.3) 4 (17.4)

TABLE 2. Prevalence of chronic kidney disease by age band

Legend: * = Chi-squared test; ‡ = Mann-Whitney U test; eGFR = estimated glomerular filtration rate.



for the presence of CKD and of persistent albuminuria.
BP values were below 130/80mmHg in 25.7% of pa-
tients. No statistically significant relationship was found
between BP and CKD, or with persistent albuminuria. 

A statistically significant relationship was found bet-
ween education and the presence of CKD3-5, with illi-
terate patients exhibiting a higher prevalence (eGFR
≥60ml/min/1.73m2: 11.6%; eGFR <60ml/min/1.73m2:
21.2%, p<0.05). Conversely, a negative relationship was
observed between alcohol consumption and CKD3-5
(p<0.05).

Smoking habits were significantly related to persis-
tent albuminuria (ACR <30mg/g: 3.5%; ACR ≥30mg/g:
10.3%, p<0.05), but not to CKD.

No significantly statistical relationships were found
between BMI, alcohol intake, the use of nephrotoxic
medication and kidney damage.

DISCUSSION
In this study, the prevalence of CKD3-5 in T2DM pa-

tients aged 60 or over was 15.0%, and the prevalence of
persistent albuminuria was 16.8%.

A study carried out in the United States (U.S.) from
1999 to 2012, based on the National Health and Nutri-
tion Examination Survey (NHANES), found that the pre-
valence of CKD3-5 and albuminuria in T2DM patients
aged 65 or over was, respectively, 43.1% and 39.1%.25 A
more recent study estimated the prevalence of CKD3-
5 from 13 European countries, including Portugal, in the
adult population, stratifying by age, gender and risk fac-
tors such as diabetes.26 In T2DM patients, studies using
non Isotope Dilution Mass Spectrometry (IDMS) tra-
ceable creatinine, the prevalence of CKD3-5 in the age
group between 65-74 years old varied between 16.2%
(4.3-28.1) in Italy, and 30.7% (21.7-39.7) in Portugal,
whereas in the age group between 75-84 years old, the
prevalence of CKD3-5 varied between 34.8 (29.6-40.0)
in Poland, 52.3% (41.8-62.9) in Portugal, and 66.0%
(62.8-69.2) in the United Kingdom.26 The European stu-
dy identified a substantial variation between countries,
and within countries, that appeared to be due to factors
other than the prevalence of diabetes, hypertension or
obesity. In our study, prevalence of CKD3-5 was lower
than those reported from the U.S. and Europe.

Prevalence estimates are influenced using different
creatinine and albuminuria measurement methods,

different equations to estimate CKD, and specific stu-
dy methodologies. In the present study, MDRD was
used as it is a reliable tool to estimate eGFR
<60ml/min/1.73m2.27 MDRD has not been validated in
patients older than 70 years of age, but the National
Institute of Diabetes and Digestive and Kidney Disea-
ses considers its use in older people.28 eGFR estimates
based on serum creatinine are less accurate for patients
at the extremes of muscle mass, such as the frail elder-
ly and the critically ill,15 so we excluded these patients,
which might have contributed to an underestimation
of the prevalence of CKD3-5. We also did not rely on a
single assessment, as we confirmed the values if eGFR
<60ml/min/1.73m2, and if albuminuria ≥30mg/g with
at least 90 day’s intervals. The sample of this study, pre-
dominantly composed by non-differentiated workers
from a rural setting, had some hallmark characteristics:
high illiteracy rate (13.0%), low educational level
(81.5%), and heavy alcoholic use (61.0%). Unknown or
regional factors could have contributed towards the ob-
served results, as prevalence of haemodialysis is higher
in the South and Centre of Portugal.17

According to the National Institute for Health and
Care Excellence guidelines (2014), which recommend
a SBP below 130mmHg and a DBP below 80mmHg in
people with CKD and diabetes,14 BP was controlled in
25.7% of cases (Table 3). In a similar study carried out
in two Netherlands Primary Health Care Centres, in
2006,29 the prevalence of CKD was 28.0% amongst
T2DM adults, and mean SBP and DBP were, respecti-
vely, 138±18mmHg and 81±8mmHg. In the present stu-
dy, median SBP and DBP values were comparable (138
[93-206] and 73.5 [49-101], respectively).

As expected, CKD3-5 significantly increased with
age,3 also increasing the risk of cardiovascular disea-
se.30 Preventive measures are warranted in these pa-
tients to slow the progression of kidney disease, such as
the use of antihypertensive medication, particularly
ACE inhibitors and ARB, adequate BP control, mode-
rate-protein diets, and intensive management of blood
glucose, and to provide cardiovascular protection
through healthy lifestyle habits, and antiaggregant and
lipid-lowering medication.

In this sample, a significant association was found
between illiteracy and the presence of CKD3-5. We ha-
ven’t found any study specifically referring illiteracy to
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be linked with CKD. However, several studies have
shown a link between low literacy levels and higher risk
of CKD when compared to those with tertiary educa-
tion.31-35 Differences in behavioural patterns (i.e. poor
diet, smoking, and obesity), occupational and environ-
mental exposures, associated comorbid conditions and
access to healthcare, could explain the higher risk of
CKD in those with low educational levels.36-37 Regarding
illiteracy in CKD patients, it has been reported to be as-
sociated with higher risk of vascular events and all-cau-
se mortality, although this link was almost eliminated
after adjustment for smoking, obesity, alcohol con-
sumption and comorbid conditions.37

In this study, the smoking was found to be signifi-
cantly related to persistent albuminuria. Interestingly,
a recent study in Korea38 compared the effects of to-
bacco smoke before and after the diagnosis of diabetes
and the risk of diabetic nephropathy. The definition of

diabetic nephropathy used in the Korean study inclu-
ded the presence of albuminuria (spot urine ACR
≥30mg/g) or low estimated glomerular filtration rate
(<60mL/min/1.73m2). In that study, male patients who
continued smoking after the diagnosis of diabetes had
higher outcomes of diabetic nephropathy compared
with those who quit smoking after the diagnosis of dia-
betes and with non-smokers. The authors concluded
that tobacco use in patients with a known diagnosis of
diabetes was positively associated with CKD and
strengthened the importance of smoking cessation pro-
grams.

Finally, a negative association was found between
alcohol intake and the prevalence of CKD3-5. The Na-
tional Kidney Foundation (NKF) reports the benefits of
limiting alcohol intake to BP and health in general and
therefore they adopted the same recommendations to
CKD patients.39 However, this is not the first study to 
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Variable eGFR ≥60 eGFR <60 p value ACR <30 ACR ≥30 p value
n=294 n=52 n=288 n=58

GENDER

M (n [%]) 133 (45.2) 21 (40.4) 0.516* 123 (42.7) 31 (53.4) 0.133*
F (n [%]) 161 (54.8) 31 (59.6) 165 (57.3) 27 (46.6)

AGE (years)  
(Median [min-max])

70.3 [60.0-90.0] 76.5 [60.0-93.5] <0.001‡ 70.8 [60-93.5] 74.7 [60.0-90.6] 0.137‡

EDUCATION (years)

Illiterate (n [%]) 34 (11.6) 11 (21.2) 0.038* 35 (12.2) 10 (17.2) 0.575*
≥1 year (n [%]) 260 (88.4) 41 (78.8) 253 (87.8) 48 (82.8)

BMI (Kg/m2) 
(Median [min-max])

30.0 [20.6-44.0] 28.5 [20.6-50.6] 0.137‡ 29.6 [20.6-48.7] 31.2 [20.6-50.6] 0.154‡

ALCOHOL (g/week) 
(Median [min-max])

104 [0-686] 72 [0-546] 0.026‡ 91 [0-686] 84 [0-546] 0.692‡

SMOKING (n [%]) 14 (4.8) 2 (3.8) 0.772‡ 10 (3.5) 6 (10.3) 0.023‡

NEPHROTOXIC 
MEDICATION USE (n [%])

79 (26.9) 12 (23.1) 0.567‡ 76 (26.4) 15 (25.9) 0.934‡

BP (mmHg)

<130/80 (n [%]) 74 (25.2) 15 (28.8) 0.576* 78 (27.1) 11 (19.0) 0.197*
≥130/80 (n [%]) 220 (74.8) 37 (71.2) 210 (72.9) 47 (81.0)

TABLE 3. Chronic kidney disease related to patient’s characteristics

Legend: * = Chi-squared test; ‡ = Mann-Whitney U test; ACR = albumin creatinine ratio (measured in mg/g); BMI = body mass index; BP = blood

pressure; eGFR = estimated glomerular filtration rate (measured in ml/min/1.73 m2).



observe an inverse association between alcohol con-
sumption and CKD.40-41 Indeed, a prospective study ac-
complished by the International Society of Nephrolo-
gy found a negative association between alcohol con-
sumption and the risk of developing CKD when defined
as an eGFR <60ml/min/1.73m2 or an ACR >30mg/g.42

Nevertheless, alcohol intake should not be perceived as
protective towards CKD. Alcohol intake is a risk factor
for poor treatment adherence, hypoglycaemia when
concomitantly using insulin or sulfonylurea, obesity,
gastrointestinal diseases, neuropsychiatric disorders,
liver cirrhosis, glomerulonephritis, disruption of water
and electrolyte balance, acute kidney injury, alterations
in body’s acid-base balance, kidney graft failure, mal-
nutrition, alcoholic cardiomyopathy, oral cancer and
pharynx cancer, pancreatitis, laryngeal cancer, oesop-
hageal cancer, interpersonal violence, self-harm, poi-
soning, drowning, falls, liver cancer, epilepsy, hae-
morrhagic stroke, ischaemic heart disease, tuberculo-
sis, among other detrimental health effects.43-44 There-
fore, alcohol is ought to be consumed according to NKF
recommendations. 

Strengths and limitations
To the best of our knowledge, this is the first study

that estimates the prevalence of CKD3-5 in elderly
T2DM patients, in Portugal. A strength of our study was
the accuracy of the measurements, as BP was taken as
the mean value of three repeated measurements, and
the creatinine, ACR values and persistent albuminuria
were confirmed with at least 90 days’ intervals, accom-
plishing international definitions of CKD. Other
strengths of the study were the wide range of variables
incorporated and clear inclusion and exclusion criteria.
We excluded home-care patients who are usually criti-
cally ill, patients with unstable creatinine values and pa-
tients at the extremes of muscle mass, according to NKF
recommendations,15 as these are sources of error when
estimating eGFR using creatinine.12

One of the limitations of the study is its cross-sec-
tional nature, as we did not aim to explore etiologic as-
pects, rate of progression of CKD and of albuminuria,
and cardiovascular risk stratification. Furthermore, no
power size calculations were performed. This study
comprised a relatively small sample, representing a
particular setting, and nationwide studies, encompas-

sing several centres, should be undertaken to provide
a more accurate estimate of the prevalence of CKD3-5
and of persistent albuminuria, in this subset of pa-
tients.

CONCLUSION
As diabetes is the main risk factor for CKD, and as

CKD significantly reduces life expectancy, is critical to
estimate the prevalence of CKD to inform CKD mana-
gement and prevention policies. The prevalence of CKD
in T2DM patients aged 60 or over was 15% in this sam-
ple and increased significantly with age. Cardiovascu-
lar preventive procedures ought to be adopted in the-
se patients, focusing on population with high illiteracy
rates, and incorporating recommendations on smoking
cessation, healthy lifestyle habits and pharmacological
approaches.
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RESUMO

PREVALÊNCIA DE DOENÇA RENAL CRÓNICA ESTÁDIO 3-5 NA POPULAÇÃO DIABÉTICA TIPO 2 COM 60 OU
MAIS ANOS DE IDADE
Objetivo: Estimar a prevalência de doença renal crónica (DRC) estádio 3-5, na população diabética tipo 2 com 60 ou mais anos
de idade.
Tipo de estudo: Estudo transversal, descritivo com componente analítica.
Local: O estudo decorreu na Unidade de Saúde Familiar (USF) Lígios, entre 1 de junho de 2013 e 31 de junho de 2014.
Participantes: Doentes com diabetes mellitus tipo 2 (DMT2), com 60 ou mais anos de idade, seguidos na USF.
Métodos: Os profissionais de saúde preencheram questionários com dados dos utentes: sexo, idade, estatura, peso, índice de
massa corporal, escolaridade, consumo de álcool, hábitos tabágicos, tensão arterial, medicação nefrotóxica, creatinina, taxa de
filtração glomerular estimada (TFGe) pela equação modification of diet in renal disease (MDRD), ureia, albuminúria e hematú-
ria. 
Resultados: A prevalência de DRC estádios 3-5 nos utentes diabéticos tipo 2 com 60 ou mais anos de idade foi de 15% nesta
amostra. A prevalência de DRC estádios 3-5 aumentava com a idade (60-74 anos: 10,5%; 75-84 anos: 19,4%; ≥85 anos: 39,1%,
p<0,01), estava associada a analfabetismo (TFGe ≥60ml/min/1,73m2: 11,6%; TFGe <60ml/min/1,73m2: 21,2%, p<0,05) e in-
versamente associada ao consumo de álcool (p<0,05). A prevalência de albuminúria persistente na amostra foi de 16,8%. Ve-
rificou-se existir uma relação estatisticamente significativa entre hábitos tabágicos e albuminúria persistente (razão albumi-
na/creatinina [RAC] <30mg/g: 3,5%; RAC ≥30mg/g: 10,3%, p<0,05).
Conclusão: A prevalência de DRC estádios 3-5 na população com DMT2 com 60 ou mais anos de idade foi de 15,0% e a pre-
valência de albuminúria persistente foi de 16,8%. 

Palavras-chave: Idosos; Diabetes mellitus tipo 2; Doença renal crónica; Prevalência; Cuidados de saúde primários; Prevenção.


