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Abstract

their progression.

all targets, and 1.1 % did not achieve any.

blood pressure control.

Background: Diabetes and its complications are substantial causes of morbidity and mortality, and caused approxi-
mately 5.1 million deaths worldwide in 2013. Early detection and treatment of diabetes complications can prevent

Object: This study compared the proportions of patients with type 1 and 2 diabetes mellitus (T1DM and T2DM,
respectively) who achieved the goals of good clinical control.

Methods: Adults and elderly patients with TIDM and T2DM at a public outpatient endocrinology service in Brazil
were retrospectively evaluated between 2012 and 2013. Clinical and socio demographic data were obtained from
medical records and evaluated in accordance with the Brazilian Diabetes Society Guidelines. Care process measures,
outcomes indicators, and supporting process measures were evaluated.

Results: A total of 1031 records were analyzed: 29 and 71 % of patients had T1DM and T2DM, respectively. T2DM
patients had significantly higher BMI than T1DM patients (overweight and obesity in 85.1 vs. 47.5 %, p < 0.01). The
follow-up periods for diabetes and number of clinical visits to the endocrinology service were significantly greater
among T1DM patients than T2DM patients (p < 0.01). However, T2DM patients required significantly more other (i.e,,
non-endocrinological) healthcare services (p < 0.01). HbA1c was significantly lower in T2DM patients (p < 0.01). More-
over, blood pressure and triglycerides were significantly higher in T2DM patients (p < 0.01), whereas total cholesterol
and low-density lipoprotein were significantly lower in T2DM patients (p < 0.01). Only 0.5 % of the patients achieved

Conclusions: The achievement of goals of good clinical practice varies among the parameters evaluated. Almost
no patients achieved all targets. Many patients are overweight and do not achieve targets for HbA1c, lipid profile, or
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Background

The number of diabetes cases has increased over the
last few decades, representing a global epidemic. In
2013, an estimated 382 million people had diabetes,
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which is projected to increase to 592 million by 2035
[1]. This problem is particularly important when taking
into account the clinical, humanitarian, and economic
impacts of the condition [2—5]. In the United States of
America, diabetes accounts for almost 14 % of healthcare
expenditures [6]. Moreover, diabetes is associated with a
high prevalence of depression [7] and adversely impacts
employment, absenteeism, and work productivity [4].
The disease is classified as type 1 diabetes mellitus
(T1DM), accounting for 5-10 % of cases, and type 2
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diabetes mellitus (T2DM), accounting for 90-95 % of
cases. The cause of T1DM, which often develops dur-
ing childhood and adolescence, is absolute deficiency of
insulin secretion due to a cellular-mediated autoimmune
or idiopathic destruction of pancreatic B-cells. Mean-
while, T2DM is characterized by variable degrees of insu-
lin deficiency and resistance, and is commonly present in
obese adults and the elderly [1, 8, 9].

Defective insulin secretion and/or action results in
hyperglycemia, which is associated with long-term com-
plications, dysfunction, and failure including retinopathy,
nephropathy, peripheral neuropathy with a risk of foot
ulcers, lower-limb amputations, Charcot joints, auto-
nomic neuropathy, sexual dysfunction, cardiovascular
disease, hypertension, and lipoprotein abnormalities [9].
Diabetes and its complications are substantial causes of
morbidity and mortality, and caused approximately 5.1
million deaths worldwide in 2013 [1, 8].

Early detection and treatment of diabetes complications
can prevent their progression. Eye examinations, urine
tests, foot examinations, blood lipid and glucose control,
blood pressure and lipid management, medication adher-
ence, smoking cessation, healthy diet, regular physical
activity, and maintaining normal body weight are recom-
mended actions. Health outcomes are better when diabetes
patients are treated in the context of organized programs
with coordinated teams of health professionals [10, 11].

The Support Network for diabetes established by the
National Brazilian Health Care System (NBHCS) aims to
improve the quality of care for patients with diabetes on
the basis of integrality, longitudinality, and health educa-
tion; ultimately, the program aims to increase treatment
efficiency, self-care, and quality of life in an attempt to
achieve the goals recommended by guidelines issued by
diabetes societies to control cardiovascular risk factors
and chronic complications [12, 13]. However, there is a
discrepancy between the goals recommended in these
guidelines and the values instilled into the patients as
well as the frequency of screening for chronic complica-
tions; therefore, the quality of care for diabetes patients
must be improved [14].

Considering the lack of studies comparing the effective-
ness of healthcare for patients with TIDM and T2DM,
the present study compared the proportions of patients
with TIDM and T2DM who achieved the goals of good
clinical practice during routine secondary endocrine care
at the NBHCS Support Network.

Methods

This retrospective cohort study was conducted between
January 2012 and December 2013 in a public outpatient
clinic at a university hospital in Curitiba, Parana, Brazil.
Adults older than 18 years and elderly people older than
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60 years [15] with TIDM and T2DM routinely attending
this outpatient endocrinology service were included. This
study meets the standards of research in humans and was
approved by the Ethics Committee of the Universidade
Federal do Parand, Hospital de Clinicas (#411.484).

Data were obtained from the latest medical records
from clinical and physical examinations performed by a
physician. Information was limited to medical records
involving at least one medical consultation at the outpa-
tient endocrinology service, specifically within the last 6
months. Data were collected on the basis of the goals for
adequate metabolic control and management of diabetes
recommended by the Brazilian Diabetes Society (BDS)
Guidelines [16]. The following variables were assessed:
age, sex, period of treatment for diabetes (years), weight
(kg), height (cm), body mass index (BMI, kg/m?), pro-
cess measurements, outcomes indicators, and supporting
process measurements (not required by the BDS).

Process measurements included the frequency of
patients who underwent evaluation of the following
parameters at least once in the last 6 months: systolic
and diastolic blood pressure (sBP and dBP, respectively,
mmHg), glycated hemoglobin (HbAlc) (%), total cho-
lesterol (TC), low-density lipoprotein (LDL) cholesterol,
high-density lipoprotein (HDL) cholesterol, triglycerides
(TG), abdominal circumference, education for smoking
cessation, angiotensin-converting enzyme (ACE) inhibi-
tor or angiotensin II receptor antagonist (ARA2), and
aspirin prescription; parameters evaluated in the last year
were funduscopy and microalbuminuria upon request,
and foot examination.

The outcome indicators were the latest sBP and dBP,
HbAlc, TC, LDL, HDL, and TG values in the medical
records as well as nutritional education, physical educa-
tion, glucose self-monitoring, and patient satisfaction
with the service. BMI was considered an indicator of
metabolic control. The BDS (2012-2013) recommends
the following targets for the metabolic control of diabetes
patients:

1. HbAlc above the upper limit of the normal range,
i.e., <7.0 % (53 mmol/mol), keeping in mind the goal
can be individualized to the patient

2. sBP <130 mmHg for adults and <150 mmHg for
elderly patients

3. dBP <80 mmHg for adults and <90 mmHg for elderly

patients

BMI <25 kg/m?

Total cholesterol <5.2 mmol/L

HDL cholesterol >1.2 mmol/L for men and women

LDL cholesterol <2.6 mmol/L for adults without car-

diovascular disease

8. Triglycerides <1.7 mmol/L.

N oGk
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Supporting process measurement indicators included
treatments for diabetes (i.e., diet, oral hypoglycemic
agent [OHA] monotherapy, OHA combination therapy,
insulin monotherapy, and insulin plus OHA combination
therapy), antihyperlipidemic agents, antihypertensive
agents, and number of clinical visits (i.e., endocrinology
service for diabetes care and others) in the last year. All
health procedures and laboratory exams followed the
same methodological protocol established in the hospital.

Statistical analyses were performed using SPSS for
Windows version 20.0 (SPSS Inc., Chicago, IL, USA). For
descriptive statistics, the normality and homoscedasticity
of the distribution of all parameters were determined by
the Kolmogorov—Smirnov test. Frequencies were accord-
ingly expressed as means and standard deviations (SD)
or medians and ranges where appropriate. The variation
in sample distribution and mean differences were per-
formed using the Mann—Whitney test.

The variables studied, were submitted to bivariate
inferential analysis according to their clinical coherence
by using the parametric Pearson test and nonparametric
of Spearman test. Proportions were compared using the
x° test or Fisher’s exact test where appropriate. The level
of statistical significance was set at p < 0.05.

Results

Data from a total of 1031 medical records were analyzed:
there were 299 (29 %) T1DM patients (55.2 % female) and
732 (71 %) T2DM patients (68.0 % female). T2DM patients
were significantly older than T1DM patients (p < 0.01).
All patients received healthcare from the NBHCS at the
same outpatient endocrinology service for diabetes care.
No medical records contained information about patient
satisfaction with their diabetes care. The treatment period
for diabetes and number of clinical visits to the endocri-
nology service were greater in T1IDM than T2DM patients
(p < 0.01). However, T2DM patients required more “other”
healthcare than T1DM patients (p < 0.01) (Table 1).
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The proportions of T1IDM and T2DM patients who
reached the goals for BMI differed significantly (Table 5).
BMI was significantly higher in T2DM patients than
T1DM patients (p < 0.01) (Table 1): 47.5 % (n = 142) of
T1DM patients were overweight or obese compared to
85.1 % (n = 605) of T2DM patients (p = 0.001). Abdomi-
nal circumference was rarely measured in both TIDM
and T2DM patients (1.7 % and 1.1 %, respectively).
Regarding smoking status, 14 % (1 = 42) of T1IDM and
17.9 % (n = 131) of T2DM patients had data available;
accordingly, 6.2 % (n = 23) and 5.6 % (1 = 41) of TIDM
and T2DM patients were smokers, respectively.

Most patients achieved metabolic control according
to blood examination as a process measure in the last
6 months (93.69-99.42 %). The median values differed
significantly between T1DM and T2DM patients: sBP,
dBP, and TG were significantly higher in patients with
T2DM (p < 0.01), whereas TC and LDL were significantly
lower in patients with T2DM (p < 0.01). Furthermore,
HDL was significantly higher in TIDM patients (p < 0.01)
(Table 2). TIDM patients received fewer prescriptions
for antihyperlipidemic agents, antihypertensive agents,
and aspirin (p < 0.01) (Tables 3, 4).

T2DM patients underwent foot and eye exami-
nations significantly less frequently than patients
with TIDM (p < 0.01). However, the frequency of
urine albumin screening was similar between groups
(p > 0.05). Information regarding nutritional education
was present in 44 % of the medical records (Table 3),
but 98 % of the patients (» = 1008) did not receive
nutritional consultation. Furthermore, physical edu-
cation and mainly, education for smoking cessation
were neglected by physicians in medical records as
reflected by the low frequency of registration. Educa-
tion for smoking cessation was similar between T1DM
and T2DM patients (p > 0.05), whereas T2DM patients
received physical and nutritional education signifi-
cantly more frequently than T1DM patients (p < 0.01).

Table 1 Characteristics of type 1 and 2 diabetes mellitus patients

n T1DM + T2DM? n T1DM? n T2DM? p value*
Age (years) 1030 57.0(18-92) 298 31.0(18-70) 732 62.0 (22-92) <0.01
Weight (kg) 1015 74.0 (27.0-139.0) 281 66.3 (27.0-128.5) 706 774 (38.8-139.0) <0.01
Height (cm) 988 160.0 (139.0-196.0) 281 164.0 (140.0-196.0) 706 1.59(139.0-187.0) <0.01
BMI (kg/mz) 987 28.1(11.8-54.3) 281 243( 1.8-46,1) 706 298(177 54.3) <0.01
Number of clinical visits—DM (last year) 1030 200-11) 298 .0 (0-5) 732 0(0-11) <0.01
Number of clinical visit—other (last year) 1031 1.0 (0-57) 299 0(0-37) 732 0 (0-57) <0.01
Period of treatment for DM (years) 1027 7.0 (0-30.0) 297 .0 (0-30.0) 730 .0 (0-30.0) <0.01

T1DM type 1 diabetes mellitus, T2DM type 2 diabetes mellitus, BMI body mass index

* Mann-Whitney U test

2 Median (range)
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Table 2 Process measurements and outcome measures of patients with type 1 and 2 diabetes mellitus

n T1DM + T2DM? n T1DM? n T2DMm? p value*
sBP (mmHg) 1025 120 (70-222) 296 120 (70-222) 729 130 (80— 220) 0.00
dBP (mmHg) 1025 80 (40-130) 296 70 (40-121) 729 80 (51-130) 0.01
HbA1c (%) 1004 82 (4.1-16.2) 299 0(4.1-16.2) 711 843~ 160) 0.00
TC (mmol/L) 984 43(1.9-9.1) 287 4(26-8.3) 697 3(1.9-9.1) 0.01
HDL (mmol/L) 986 1.1(04-2.5) 288 2(05-2.5) 698 0(04-15) 0.00
LDL (mmol/L) 966 2.5(04-6.8) 281 6(1.0-6.7) 685 4(04-6.8) 0.00
TG (mmol/L) 984 13(0.2-9.3) 288 0(03-79) 695 5(02-93) 0.00

T1DM type 1 diabetes mellitus, T2DM type 2 diabetes mellitus, dBP diastolic blood pressure, TC total cholesterol, HDL high-density lipoprotein cholesterol, LDL low-

density lipoprotein cholesterol, TG triglycerides, sBP systolic blood pressure
* Mann-Whitney U test
2 Median (range)

Significantly more T1DM patients performed glu-
cose self-monitoring than T2DM patients (p < 0.01)
(Table 3).

HbA1lc level was significantly lower in T2DM patients
than T1DM patients (p < 0.01) (Table 2). Insulin plus

OHA combination therapy and insulin monotherapy
were the most frequently prescribed treatments. Insulin
monotherapy was prescribed for 86 % of TIDM patients,
and insulin plus OHA combination therapy was pre-
scribed for 47 % of T2DM patients (Table 4).

Table 3 Frequencies of requests, prescriptions, and educational actions as process measures and outcomes indicators

for patients with type 1 and 2 diabetes mellitus

n T1DM + T2DM (%) n T1DM (%) n T2DM (%) p value
Foot examination 618 599 227 759 391 534 0.00*
Funduscopy 445 432 164 54.8 451 384 0.00*
Microalbuminuria 942 914 266 89.0 676 923 0,08*
Nutritional education 457 443 109 36.5 348 47.5 0.00*
Physical education 266 258 60 20.1 206 28.1 0.00*
Smoking cessation education 14 14 4 13 10 14 1.00%*
Glucose self-monitoring 637 61.8 247 82.6 390 533 0.00*
ACE or ARA2 inhibitor prescription 677 65.66 123 4113 554 75.7 0.00%*
Aspirin prescription 525 509 60 20.1 465 63.5 0.00*

T1DM type 1 diabetes mellitus, T2DM type 2 diabetes mellitus, ACE angiotensin-converting enzyme

*x? test

** Fisher's exact test

Table 4 Supporting process measures of patients with type 1 and 2 diabetes mellitus

n T1DM + T2DM (%) n T1DM (%) n T2DM (%) p value

Last prescription for DM

Diet 16 15 0 0 16 2.1 0.00*

OHA monotherapy 145 14.0 0 0 145 19.8

OHA combination therapy 120 11.7 0 0 120 16.3

Insulin 4+ OHA combination therapy 383 37.1 38 12.7 345 47.1

Insulin monotherapy 367 357 257 86.0 110 15.0
Antihyperlipidemic agents 738 716 132 44.1 606 82.8 0.00%
Antihypertensive agents 738 71.6 131 438 607 829 0.00**

T1DM type 1 diabetes mellitus, T2DM type 2 diabetes mellitus, OHA oral hypoglycemic agent, ARA2 angiotensin Il receptor antagonist

*x? test
** Fisher's exact test
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The proportions of TIDM and T2DM patients who
underwent clinical and laboratory evaluations, and met
the BDS criteria differed significantly. TIDM patients
reached most of the goals for metabolic control (Table 5).
However, significantly fewer T1IDM patients achieved the
targets for HbAlc than T2DM patients (p < 0.01). Signifi-
cantly more T1DM patients achieved the goals for sBP,
dBP, HDL, and TG (p < 0.01). Meanwhile, significantly
more patients with T2DM achieved the goals for TC
and LDL (p < 0.05) (Table 5). Only 0.5 % (n = 5) of the
patients reached all targets, and 1.1 % (n = 11) did not
reach any.

Discussion

In the present study, all outpatients received healthcare
and treatment by an endocrinologist at a public second-
ary care service part of the NBHCS. The proportions of
patients who achieved the targets of process measures,
outcomes indicators, and supporting process measures
varied substantially, and there were significant differ-
ences between T1DM and T2DM patients.

Almost no patients achieved all targets or failed to
achieve any. Another study of T1DM patients in Brazil
reports similar results [14]. Between 0.2 % and 7.0 % of
patients with T2DM who had a disease duration near
10 years achieved at least three or all targets, while
between 8.8 and 11.4 % did not achieve any [17-19]. In
contrast, one epidemiologic American study recent,
large-sized, suggests that 33.4-48.7 % of persons with
diabetes still did not meet the targets for glycemic con-
trol, blood pressure, or LDL cholesterol level and only
14.3 % met the targets for all three of these measures and
for tobacco use [20]. These data are different to those
found in Brazil and indicate the need for changes in care
plan and national policies for diabetes management.
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The present results reaffirm that the achievement of
therapeutic goals for patients with TIDM or T2DM is a
complicated issue. Difficulty achieving appropriate gly-
cemic control, blood pressure, and lipid levels is associ-
ated with health service availability, social and economic
factors, and education levels [17—19]. Clinical inertia and
an inadequate support network can result in patients fail-
ing to initiate or intensify treatment in a timely manner.
It should be noted that adherence to treatment is an issue
with significant impact on the obtainment of goals, but
was not assessed in our study, as the retrospective char-
acter of the collection and the absence of records of this
parameter in the patient [21-23].

Although most patients had T2DM in the present
study, the frequency of T1IDM was relatively high, prob-
ably because the study was conducted at a secondary
healthcare service. Patients with T1IDM rarely receive
treatment at primary care centers in Brazil [14]. How-
ever, primary care as part of the NBHCS must be assured
to all TIDM patients [12]. T2DM patients had more vis-
its to secondary care services other than endocrinology,
due to presence of the others comorbidities, justified by
the older age and high BMI. As expected, T1DM patients
made more clinical visits to an endocrinologist; this is
because of the greater complexity of basal treatment,
which usually requires multiple administrations of insu-
lin and the need for frequent monitoring [25-27].

As expected, patients with T2DM were significantly
older and had significantly more chronically diseases and
diabetes-related complications. It should be noted that
the comparison of outcomes between T1DM and T2DM
patients is hampered by the older age of T2DM patients
and much longer disease duration of TIDM patients [28].

Almost half of the patients in the present study with
T1DM were overweight. However, even more patients

Table 5 Numbers and proportions of type 1 and 2 diabetes mellitus patients who achieved the goals for metabolic con-

trol and screening for diabetic complications

T1DM 4 T2DM T1DM T2DM p value*
n n Goals achieved % (n) n Goals achieved % (n)
BMI 1010 299 52.5(157) 711 14.9 (106) 0.00
sBP 1025 296 834 (247) 729 62.8 (458) 0.00
dBP 1025 296 88.8 (263) 729 82.0 (598) 0.00
HbAlc 1004 293 9.5(28) 711 33.3(237) 0.00
TC 984 287 76.3(219) 697 81.1 (565) 0.09
HDL 986 288 55.6 (160) 698 29.7 (207) 0.00
LDL 966 281 46.2 (130) 685 58.2(399) 0.00
TG 984 288 84.0 (242) 696 58.0 (404) 0.00

T1DM type 1 diabetes mellitus, T2DM type 2 diabetes mellitus, BMI body mass index, sBP systolic blood pressure, dBP diastolic blood pressure, TC total cholesterol, HDL
high-density lipoprotein cholesterol, LDL low-density lipoprotein cholesterol, TG triglycerides

*x? test
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with T2DM were overweight in accordance with the
tendency of obesity as a global epidemic. In 2014, 39 %
of the global adult population was overweight [29]. The
proportions of Brazilian patients with T1DM and T2DM
who are overweight are reported to be 29.4 and 75.4 %,
respectively [14, 19], which are less than those in the pre-
sent study. In the United States of America, 87.7 % of out-
patients with T2DM have a BMI exceeding 25 kg/m? [17],
which is similar the results of the present study.

Overweight/obesity is a major risk factor for non-
communicable diseases and can lead to metabolic com-
plications [29]. Almost all patients in the present study
were screened for metabolic control. However, exami-
nations to detect diabetes-related complications were
rarely requested, similar to results found in other Bra-
zilian populations with T1DM and T2DM [14, 19]. Even
though healthcare providers from community health
centers in the United States of America consider pro-
cess measures extremely important, 25 % report for-
getting to request funduscopy and foot examinations
[31], which is a lower proportion than that in the pre-
sent study. In an Italian study of 114,249 outpatients
with T2DM, foot examinations were ordered for 22.4 %
and funduscopy for 48.1 % during the preceding year,
respectively [18]. Assessment of microalbuminuria was
performed for 92.3 % of the patients with T2DM in the
present study.

Eye and foot examinations were performed more fre-
quently for patients with T1DM, which may be associ-
ated with the fact that 90.5 % of T1DM patients did not
achieve the target for HbAlc; these findings are concord-
ant with those of other studies on T1DM patients [14,
17, 18, 33]. In a Brazilian multicenter study involving
public secondary and tertiary clinics of the NBHCS that
included 1800 T1DM patients (mean age 30.3 & 9.7 years
old), 88.4 % achieved HbAlc >7 % [14]. In the present
study, 33 % of T2DM patients achieved the HbAlc target.
The proportion of T2DM patients with similar age and
duration of diabetes who achieved HbAlc <7 % ranges
between 37 and 46 % in observational studies worldwide
[14, 17, 18, 33]. These results are worrisome and indicate
many patients with T2DM have poor glycemic control, as
HbA1c is the best predictor of microvascular and macro-
vascular outcomes in such patients [30, 34].

Despite glucose self-monitoring and insulin monother-
apy or insulin plus OHA combination therapy, TIDM
patients had significantly higher HbAlc than T2DM
patients. Adults with T2DM had HbA1lc values similar
to those in others studies involving patients with simi-
lar age and duration of diabetes (between 7.4 £+ 1.5 and
7.9 £+ 1.8 %) [17, 18, 35].

Only approximately half of the total patients performed
glucose self-monitoring. Healthcare providers report
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teaching patients to perform home glucose monitoring is
too time consuming and that some patients cannot afford
to do so [27]. Others reasons include a lack of appro-
priate equipment because of high costs to the NBHCS.
Very long-term intensive glycemic control improves
cardiovascular outcomes [14]; glucose self-monitoring
is important considering most patients with T1IDM and
T2DM have multiple cardiovascular risk factors [14, 36]
and that it could help achieve the goal for HBA1c.

The latest prescription for diabetes treatment differed
between T1DM and T2DM. All patients with TIDM
received insulin or insulin plus OHA, whereas the most
frequent prescription for patients with T2DM was insu-
lin plus OHA therapy, which is corroborated by several
observational studies worldwide [14, 36]. The frequen-
cies of treatment with diet alone, a single OHA, and insu-
lin monotherapy were lower in the present study than
another Brazilian study of patients with T2DM [19].

Besides HbAlc, cardiovascular risk is related to central
obesity, hypertension, and dyslipidemia in T1IDM and
T2DM [28, 36, 37]. However, abdominal circumference
was not measured in most patients in the present study.

Approximately 24 and 20 % of Brazilians have hyper-
tension and dyslipidemia, respectively [12]. In the present
study, patients with T2DM had higher blood pressure
and TG levels, which is consistent with previous stud-
ies reporting increased risks of hypertension and dys-
lipidemia in patients with diabetes [38—41]. On the other
hand, TC, HDL, and LDL levels were significantly higher
in T1DM patients, whereas the number of antihyperlipi-
demic prescriptions was lower.

The present results showed 28.5 and 19.3 % of T2DM
patients achieved the goals of sBP and dBP, respectively;
thus, the present patients show better blood pressure
control than those in another Brazilian study [19]. In a
study in the United States of America, 58.9 % of T2DM
patients showed good blood pressure control [35]. The
median sBP in the present study is lower than the mean
value (141 £ 19 mmHg) in Italian outpatients with
T2DM [18]. Poor sBP and dBP are frequently observed in
patients with T2DM [42].

As blood pressure is elevated in T2DM, the prescrip-
tions of antihypertensive agents, ACE inhibitors, and
ARA?2 were more frequent in T2DM patients than TIDM
patients in the present study. The frequencies of pre-
scriptions of antihypertensives, ACE inhibitor, angioten-
sin receptor blockers, and aspirin in the present study
are better than those in American and Italian studies of
T2DM outpatients [17, 18].

In the present study, TIDM patients had significantly
higher cholesterol fractions; 76.3 and 84.0 % of TIDM
patients achieved the TC and TG goals, respectively, and
44.1 % were receiving antihyperlipidemic agents.
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Patients with T2DM in the present study achieved
the goals for TC, TG, and LDL more frequently than
those in another Brazilian study of T2DM patients with
similar age and duration of diabetes [19]. Studies from
the United States of America and Italy report similar
results: 43.7 and 29.8 % of the outpatients with T2DM
had LDL <100 mg/dL, respectively [17, 18]. However,
in a recent American study, 62.8 % of T2DM patients
achieved the target for LDL [35]. In the present study,
fewer patients with T1DM were prescribed antihyperlipi-
demic agents than T2DM patients. These results are bet-
ter than those reported in the United States of America
(58.8 %) [17].

The greater proportions of antihyperlipidemic, anti-
hypertensive, and aspirin prescriptions as well as the
frequent insulin recommendation for T2DM treatment
suggest a change in clinical inertia and earlier treatment
intensification. However, these results do not directly
demonstrate the adequacy of a support network with
multidisciplinary diabetes care teams focusing on dia-
betes self-management education as well as social, eco-
nomic, and environmental improvements in order to
increase treatment adherence (mainly physical activity
and diet recommendations).

The present results show nutritional and physical edu-
cation activities are frequently omitted from most medi-
cal records. Nutritional education was recorded in less
than half of the total patients’ records; it was most fre-
quently recorded for T2DM patients and was probably
prescribed by physicians, because only 2 % of patients
had a nutritional consultation recorded in their medical
records.

The present results suggest physicians do not appro-
priately refer patients to dietitians, probably because of
the lack of dieticians in the healthcare system or because
physicians considered their dietary recommendations
sufficient. Providers state patients are unable to follow a
diet or exercise program regularly but consider special
diets and exercise very or extremely important processes;
therefore, dietitians are one of the most common health
professionals to whom primary care clinicians refer their
patients [17, 31]. A regular and balanced diet in conjunc-
tion with pharmacotherapy is fundamental for the treat-
ment of diabetes [34, 43, 44].

Moreover, smoking cessation was often neglected by
physicians according to the medical records. Smok-
ing status was registered in few medical records, indi-
cating an assumption of a reduced number of smokers.
The proportion of T2DM patients whose smoking status
was recorded in the present study is lower than that in a
multicenter study in Brazil (54.5 %) [19]. Meanwhile, the
frequency of current smoking status in T1DM patients
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is similar to that in another Brazilian multicenter (7.3 %)
[14].

Trained care physicians and multidisciplinary diabetes
care teams can aid diabetes self-management education,
blood pressure control, lipid profile, early improvement
intensive glycemic control, insulin and hypoglycemic
agent dose adjustments, and hyperglycemia treatment, all
of which slow the progression of chronic complications
and improve quality of life [28, 41-43].

Social and environmental burdens are the main rea-
sons for necessary lifestyle modifications in the manage-
ment of diabetes. Nonadherence to self-care behaviors is
common among patients with diabetes and is often asso-
ciated with a poor understanding of the disease and its
treatment [24].

The management of outpatients with T1IDM and
T2DM, including improving metabolic control and
reducing the risk of developing diabetes-related com-
plications, is challenging for healthcare systems. A large
integrated and redesigned healthcare system with more
healthcare professionals and trained multidisciplinary
teams, patient education programs, prioritized public
policies on non-communicable diseases, and improved
structural and financial access to care are necessary to
promote appropriate interventions to spur behavioral
changes in such patients [31, 32].

Patient satisfaction with diabetes care is a component
of quality measurement, but was not found in any medi-
cal record in the present study. The quality of diabetes
care, which includes process and intermediate outcome
indicators, must be addressed more carefully in order to
promote continuous improvement initiatives and develop
a more effective healthcare model for these patients [14,
18, 19].

A limitation of the study is that it was conducted in
a single service, so the generalization of data should be
performed with caution. However, this limitation may
have been softened, due to high sample number and the
wide variability of patients assessed, considering that the
service in question is an important reference center for
the whole region.

Conclusion

The proportions of patients with TIDM and T2DM who
achieve the goals of good clinical practice during rou-
tine secondary endocrine care in the NBHCS Support
Network vary with respect to the parameters evaluated.
Almost no patients achieved all targets. Many patients
are overweight and have not achieved the targets for
HbAlc, lipid profile, or blood pressure control. Further-
more, nutrition, physical activity, and smoking cessation
education activities are neglected in medical records, and
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examinations for detecting diabetes complications are
not sufficiently requested.

There are limitations when comparing patients with
T1DM and T2DM because of the differences in the dis-
ease characteristics; nevertheless, the therapeutic targets
are the same for both diseases. Moreover, the achieve-
ment of goals is indicative of the healthcare quality of
the Support Network, suggesting care practice must be
reviewed to improve the metabolic control of patients
with diabetes. Therefore, further prospective studies
investigating healthcare quality through the assessment
of care for chronic conditions by using direct question-
naires and measurement indexes are warranted.

Authors’ contributions

DRB, RDT, WCTR, RP and CJC conceived the study, participated in its design
and coordination, and manuscript preparation. DRB and RDT collected the
data. All authors read and approved the final manuscript.

Author details

! Post Graduate Program in Pharmaceutical Sciences, Federal University

of Parana, Av. Pref. Lothario Meissner, 632, Jardim Botanico, Curitiba, PR, Brazil.

2 CNPgq (Conselho Nacional de Desenvolvimento Cientifico e Tecnoldgico), Bra-
silia, Brazil. > Program of Pharmaceutical Sciences, Federal University of Parana,
Curitiba, Brazil.

Acknowledgements

The authors thank the Hospital de Clinicas, Federal University of Parana and
Program of Pharmaceutical Sciences, Federal University of Parana; The project
was subsidized the CNPq (Conselho Nacional de Desenvolvimento Cientifico
e Tecnoldgico).

Compliance with ethical standards

All procedures performed in studies involving human participants were in
accordance with the ethical standards of the institutional and/or national
research committee and with the 1964 Helsinki declaration and its later
amendments or comparable ethical standards.

Competing interests
The authors declare that they have no competing interests.

Received: 4 September 2015 Accepted: 24 November 2015
Published online: 14 December 2015

References

1. International Diabetes Federation. IDF diabetes atlas. 6th ed. Belgium:
Brussels; 2013.

2. The effect of intensive treatment of diabetes on the development and
progression of long-term complications in insulin-dependent diabetes
mellitus. The Diabetes Control and Complications Trial Research Group. N
EnglJ Med 1993,329:977-86. doi:10.1056/NEJM199309303291401.

3. Nathan DM, Cleary PA, Backlund J-YC, Genuth SM, Lachin JM, Orchard TJ,
et al. Intensive diabetes treatment and cardiovascular disease in patients
with type 1 diabetes. N Engl J Med. 2005;353:2643-53. doi:10.1056/
NEJM0oa052187.

4. Tunceli K, Bradley CJ, Nerenz D, Williams LK, Pladevall M, Elston Lafata J.
The impact of diabetes on employment and work productivity. Diabetes
Care. 2005;28:2662-7.

5. Seuring T, Archangelidi O, Suhrcke M. The economic costs of type
2 diabetes: a global systematic review. Pharmacoeconomics. 2015;.
doi:10.1007/540273-015-0268-9.

6.  Mokdad AH, Ford ES, Bowman BA, Dietz WH, Vinicor F, Bales VS, et al.
Prevalence of obesity, diabetes, and obesity-related health risk factors,
2001. JAMA. 2003;289:76-9.

7.

20.

21.

22.

23.

24.

25.
26.

27.

28.

29.

Page 8 of 9

Kan C, Silva N, Golden SH, Rajala U, Timonen M, Stahl D, et al. A systematic
review and meta-analysis of the association between depression and
insulin resistance. Diabetes Care. 2013;36:480-9. doi:10.2337/dc12-1442.
Centers for Disease Control and Prevention. 2014 Statistics Report | Data
and Statistics | Diabetes | CDC 2014. http://www.cdc.gov/diabetes/data/
statistics/2014statisticsreport.html. Accessed May 6 2015.

American Diabetes Association. Diagnosis and classification of diabetes
mellitus. Diabetes Care. 2014;37(Suppl 1):581-90. doi:10.2337/dc14-S081.

. Pimouguet C, Le Goff M, Thiebaut R, Dartigues JF, Helmer C. Effectiveness

of disease-management programs for improving diabetes care: a meta-
analysis. Can Med Assoc J. 2010;183:E115-27. doi:10.1503/cmaj.091786.

. American Diabetes Association. Standards of medical care in dia-

betes—2014. Diabetes Care. 2014;37(Suppl 1):514-80. doi:10.2337/
dc14-S014.

. Ministério da Saude. Secretaria de Atengao a Saude. Departamento

de Atencao Bésica. Estratégias para o cuidado da pessoa com doenca
cronica: diabetes mellitus. Brasilia: Ministério da Satde. 2013.

. da Sociedade Diretrizes, de Diabetes Brasileira. 2013-2014/Sociedade

Brasileira de Diabetes; [organizagdo José Egidio Paulo de Oliveira, Sérgio
Vencio). Sdo Paulo: AC Farmacéutica; 2014.

. Gomes MB, Coral M, Cobas RA, Dib SA, Canani LH, Nery M, et al. Preva-

lence of adults with type 1 diabetes who meet the goals of care in daily
clinical practice: a nationwide multicenter study in Brazil. Diabetes Res
Clin Pract. 2012;97:63-70. doi:10.1016/j.diabres.2012.02.008.

. WHO. Definition of an older or elderly person n.d. http://www.who.int/

healthinfo/survey/ageingdefnolder/en/. Accessed May 6 2015.

. Sociedade Brasileira de Diabetes. Diretrizes da Sociedade Brasileira de

Diabetes: 2012-2013. Sdo Paulo: AC Farmacéutica; 2013.

. Spann SJ, Nutting PA, Galliher JM, Peterson KA, Pavlik VN, Dickinson

LM, et al. Management of type 2 diabetes in the primary care setting:
a practice-based research network study. Ann Fam Med. 2006;4:23-31.
doi:10.1370/afm.420.

. Rossi MCE, Nicolucci A, Arcangeli A, Cimino A, De Bigontina G, Giorda C,

et al. Baseline quality-of-care data from a quality-improvement program
implemented by a network of diabetes outpatient clinics. Diabetes Care.
2008;31:2166-8. doi:10.2337/dc08-0469.

. de Brito Gomes M, Gianella D, Faria M, Tambascia M, Fonseca RM, Réa

R, et al. Prevalence of type 2 diabetic patients within the targets of care
guidelines in daily clinical practice: a multi-center study in Brazil. Rev
Diabet Stud. 2006;3:82-7. doi:10.1900/RDS.2006.3.82.

Strain WD, Cos X, Hirst M, Vencio S, Mohan V, Voké Z, et al. Time to do
more: addressing clinical inertia in the management of type 2 diabetes
mellitus. Diabetes Res Clin Pract. 2014;105:302-12. doi:10.1016/j.
diabres.2014.05.005.

Inzucchi SE, Bergenstal RM, Buse JB, Diamant M, Ferrannini E, Nauck M,
et al. Management of hyperglycemia in type 2 diabetes: a patient-cen-
tered approach: position statement of the American Diabetes Association
(ADA) and the European Association for the Study of Diabetes (EASD).
Diabetes Care. 2012;35:1364-79. doi:10.2337/dc12-0413.

Cramer JA. A systematic review of adherence with medications for diabe-
tes. Diabetes Care. 2004;27:1218-24. doi:10.2337/diacare.27.5.1218.
Rettig SM, Wood Y, Hirsch JD. Medication regimen complexity in patients
with uncontrolled hypertension and/or diabetes. J Am Pharm Assoc.
2003;53:427-31.doi:10.1331/JAPhA.2013.13003.

Wong J, Constantino M, Yue DK. Morbidity and mortality in young-onset
type 2 diabetes in comparison to type 1 diabetes: where are we now?
Curr Diab Rep. 2015;15:566. doi:10.1007/511892-014-0566-1.

WHO. Obesity and overweight n.d.

Ministério da Saude. Secretaria de Vigilancia em Satde Departamento
de Vigilancia de Doencas e Agravos néo transmissiveis e Promogédo da
Saude. Vigilancia de fatores de risco e protecdo para doencas crénicas
por inquérito telefonico. Brasilia: Ministério da Saude. 2014.

Chin MH, Cook S, Jin L, Drum ML, Harrison JF, Koppert J, et al. Barriers to
providing diabetes care in community health centers. Diabetes Care.
2001;24:268-74.

Basit A, Riaz M, Fawwad A. Improving diabetes care in developing coun-
tries: the example of Pakistan. Diabetes Res Clin Pract. 2014;107:224-32.
doi:10.1016/j.diabres.2014.10.013.

Lavalle-Gonzalez FJ, Chiquete E, de la Luz J, Ochoa-Guzman A, Sanchez-
Orozco LV, Godinez-Gutiérrez SA. Achievement of therapeutic targets in


http://dx.doi.org/10.1056/NEJMoa052187
http://dx.doi.org/10.1056/NEJMoa052187
http://dx.doi.org/10.1007/s40273-015-0268-9
http://dx.doi.org/10.2337/dc12-1442
http://www.cdc.gov/diabetes/data/statistics/2014statisticsreport.html
http://www.cdc.gov/diabetes/data/statistics/2014statisticsreport.html
http://dx.doi.org/10.2337/dc14-S081
http://dx.doi.org/10.1503/cmaj.091786
http://dx.doi.org/10.2337/dc14-S014
http://dx.doi.org/10.2337/dc14-S014
http://dx.doi.org/10.1016/j.diabres.2012.02.008
http://www.who.int/healthinfo/survey/ageingdefnolder/en/
http://www.who.int/healthinfo/survey/ageingdefnolder/en/
http://dx.doi.org/10.1370/afm.420
http://dx.doi.org/10.2337/dc08-0469
http://dx.doi.org/10.1900/RDS.2006.3.82
http://dx.doi.org/10.1016/j.diabres.2014.05.005
http://dx.doi.org/10.1016/j.diabres.2014.05.005
http://dx.doi.org/10.2337/dc12-0413
http://dx.doi.org/10.2337/diacare.27.5.1218
http://dx.doi.org/10.1331/JAPhA.2013.13003
http://dx.doi.org/10.1007/s11892-014-0566-1
http://dx.doi.org/10.1016/j.diabres.2014.10.013

Baptista et al. Diabetol Metab Syndr (2015) 7:113

30.

31

32.

33

34.

35.

36.

Mexican patients with diabetes mellitus. Endocrinol Nutr. 2012;59:591-8.

doi:10.1016/j.endonu.2012.07.005.

Feinman RD, Pogozelski WK, Astrup A, Bernstein RK, Fine EJ, Westman EC,

et al. Dietary carbohydrate restriction as the first approach in diabetes

management: critical review and evidence base. Nutrition. 2014;31:1-13.

doi:10.1016/j.nut.2014.06.011.

Walker RJ, Gebregziabher M, Martin-Harris B, Egede LE. Understanding
the influence of psychological and socioeconomic factors on diabetes
self-care using structured equation modeling. Patient Educ Couns.
2015,;98:34-40. doi:10.1016/j.pec.2014.10.002.

De Ferranti SD, de Boer IH, Fonseca V, Fox CS, Golden SH, Lavie CJ,

etal. Type 1 diabetes mellitus and cardiovascular disease: a scien-

tific statement from the American Heart Association and American
Diabetes Association. Circulation. 2014;130:1110-30. doi:10.1161/
CIR.0000000000000034.

Alberti KGMM, Eckel RH, Grundy SM, Zimmet PZ, Cleeman JI, Donato KA,
et al. Harmonizing the metabolic syndrome: a joint interim statement
of the International Diabetes Federation Task Force on Epidemiology
and Prevention; National Heart, Lung, and Blood Institute; American
Heart Association; World Heart Federation. Int Circ. 2009;120:1640-5.
doi:10.1161/CIRCULATIONAHA.109.192644.

Garg A, Grundy SM. Nicotinic acid as therapy for dyslipidemia in non-
insulin-dependent diabetes mellitus. JAMA. 1990,264:723-6.

Zavaroni |, Dall’Aglio E, Alpi O, Bruschi F, Bonora E, Pezzarossa A, et al.
Evidence for an independent relationship between plasma insulin and
concentration of high density lipoprotein cholesterol and triglyceride.
Atherosclerosis. 1985;55:259-66.

Epstein M, Sowers JR. Diabetes mellitus and hypertension. Hypertension.

1992;19:403-18.

37.

38.

39.

40.

41.

42.

43.

44,

Page 9 of 9

Parving HH, Hommel E, Mathiesen E, Skett P, Edsberg B, Bahnsen M, et al.
Prevalence of microalbuminuria, arterial hypertension, retinopathy and
neuropathy in patients with insulin dependent diabetes. Br Med J (Clin
Res Ed). 1988;296:156-60.

Eid M, Mafauzy M, Faridah AR. Non-achievement of clinical targets in
patients with type 2 diabetes mellitus. Med J Malaysia. 2004;59:177-84.
Fabricatore AN, Wadden TA, Ebbeling CB, Thomas JG, Stallings VA,
Schwartz S, et al. Targeting dietary fat or glycemic load in the treatment
of obesity and type 2 diabetes: a randomized controlled trial. Diabetes
Res Clin Pract. 2011,92:37-45. doi:10.1016/j.diabres.2010.12.016.
Guldbrand H, Lindstrém T, Dizdar B, Bunjaku B, Ostgren CJ, Nystrom FH,
et al. Randomization to a low-carbohydrate diet advice improves health
related quality of life compared with a low-fat diet at similar weight-loss
in Type 2 diabetes mellitus. Diabetes Res Clin Pract. 2014;106:221-7.
doi:10.1016/j.diabres.2014.08.032.

Zhang L, Chen B, Tang L. Metabolic memory: mechanisms and implica-
tions for diabetic retinopathy. Diabetes Res Clin Pract. 2012;96:286-93.
doi:10.1016/j.diabres.2011.12.006.

Welch G, Zagarins SE, Feinberg RG, Garb JL. Motivational interviewing
delivered by diabetes educators: does it improve blood glucose control
among poorly controlled type 2 diabetes patients? Diabetes Res Clin
Pract. 2011;91:54-60. doi:10.1016/j.diabres.2010.09.036.

McGowan P. The efficacy of diabetes patient education and self-man-
agement education in type 2 diabetes. Can J Diabetes. 2011;35:46-53.
doi:10.1016/51499-2671(11)51008-1.

Smalls BL, Gregory CM, Zoller JS, Egede LE. Effect of neighborhood
factors on diabetes self-care behaviors in adults with type 2 diabetes. Dia-
betes Res Clin Pract. 2014;106:435-42. doi:10.1016/j.diabres.2014.09.029.

Submit your next manuscript to BioMed Central
and we will help you at every step:

* We accept pre-submission inquiries

e Our selector tool helps you to find the most relevant journal

¢ We provide round the clock customer support

e Convenient online submission

e Thorough peer review

e Inclusion in PubMed and all major indexing services

e Maximum visibility for your research

Submit your manuscript at

www.biomedcentral.com/submit () BiolMed Central



http://dx.doi.org/10.1016/j.endonu.2012.07.005
http://dx.doi.org/10.1016/j.nut.2014.06.011
http://dx.doi.org/10.1016/j.pec.2014.10.002
http://dx.doi.org/10.1161/CIR.0000000000000034
http://dx.doi.org/10.1161/CIR.0000000000000034
http://dx.doi.org/10.1161/CIRCULATIONAHA.109.192644
http://dx.doi.org/10.1016/j.diabres.2010.12.016
http://dx.doi.org/10.1016/j.diabres.2014.08.032
http://dx.doi.org/10.1016/j.diabres.2011.12.006
http://dx.doi.org/10.1016/j.diabres.2010.09.036
http://dx.doi.org/10.1016/S1499-2671(11)51008-1
http://dx.doi.org/10.1016/j.diabres.2014.09.029

	Proportion of Brazilian diabetes patients that achieve treatment goals: implications for better quality of care
	Abstract 
	Background: 
	Object: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Results
	Discussion
	Conclusion
	Authors’ contributions
	References




