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Abstract

Background: Diabetes is one of the most common metabolic disorders, with a high prevalence of patients with
poor metabolic control. Worldwide, evidence highlights the importance of developing and implementing
educational interventions that can reduce this burden. The main objective of this study was to analyse the impact
of a lifestyle centred intervention on glycaemic control of poorly controlled type 2 diabetic patients, followed in a
Community Care Centre.

Methods: A type 2 experimental design was conducted over 6 months, including 122 adults with HbA1c 2 7.5%,
randomly allocated into Experimental group (EG) or Control Group (CG). EG patients attended a specific Educational
Program while CG patients frequented usual care. Personal and health characterization variables, clinical metrics and
self-care activities were measured before and after the implementation of the intervention. Analysis was done by
comparing gains between groups (CG vs EG) through differential calculations (post minus pre-test results) and
Longitudinal analysis.

Results: Statistical differences were obtained between groups for HbATc and BMI: EG had a decrease in 11% more
(effect-size r2 =.11) than CG for HbATc (p <.001) and 4% more (effect-size 12 =.04) in BMI (p < .05). When
controlling for socioeconomic characteristics and comorbidities that showed to be associated to each parameter in
pre-test, from pre to post-test only EG participants significantly decreased HbA1c [Wilks' A=.702; F(1,57) = 24.16; p
<.007; np2 =.298; observed power =.998]; BMI values [Wilks' A =.900; F(1,59) = 6.57; p=.013; np2 =.100; observed
power =.713]; systolic Blood pressure [Wilks" A=.735; F(1,61) =21.94; p < .001; np2 = .265; observed power = .996]
and diastolic Blood pressure [Wilks' A=.795; F(1,59) = 15.20; p <.001; np2 = .205; observed power = .970].

Conclusions: The impact of a structured multicomponent educational intervention program by itself, beyond
standard educational approach alone, supported in a Longitudinal analysis that controlled variables statistically
associated with clinical metrics in pre-test measures, has demonstrated its effectiveness in improving HbA1c, BMI
and Blood pressure values.

Trial registration: RBR-8ns8pb. (Retrospectively registered: October 30,2017).
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Background

Diabetes, one of the most common metabolic disorders,
is a public health concern rising with a widespread sig-
nificance all over the world, with a clear tendency to in-
crease in the next decades [1-4].

In Portugal, the country where this study was con-
ducted, the estimated prevalence of diabetes is 13.1%,
mainly in the age group between 20 and 79 years,
mostly in type 2 sort. According to the National Dia-
betes Observatory, from the diabetic people with re-
cords of glycosylated haemoglobin (HbA;.) in
Nacional Health Service (NHS), 21.8% have values
over 8% [5]. This demonstrates that, despite the con-
siderable research and health organizations and edu-
cators’ investment in this area, poor metabolic control
is a major problem that seems to remain in a signifi-
cant percentage of Portuguese patients.

Poor metabolic control has proven to be linked to the
development of multiple complications, both acute and
chronic, whose probability of appearance and aggrava-
tion can be reduced by improving glycaemic control and
disease management [6].

Contributing to the prevention of earlier mortality and
the decrease of patients’ quality of life [7] management
of patients with complex diseases as type 2 diabetes, is a
cornerstone of delaying and preventing complications
and an important step towards improving clinical and
metabolic outcomes, appropriate utilization of health
care resources and the resulting health gains.

The Portuguese NHS responded to this imperative
need by defining and implementing the concept of
Therapeutic Education, an educational process, pre-
pared, developed and carried out by trained health pro-
fessionals, in order to enable the patient and their family
to deal with a chronic illness situation, such as diabetes
and with the prevention of its complications, aiming to
maintain patients’ quality of life in a synergetic combin-
ation with additional therapeutics effect [8].

In addition, evidence has highlighted the importance
of developing and implementing interventions that can
reduce this burden, by using intensive strategies to con-
trol blood glucose levels [9, 10], pointing lifestyle correc-
tion as one of the most important aims for people with
type 2 diabetes [4, 11, 12].

Described as a key-step for metabolic control in all the
algorithms for diabetes treatment, educating for an ad-
equate lifestyle is, currently, a recommendation present
in all guidelines, due to the growing evidence of its
effectiveness [13—15].

However, although this has been widely explored, as
international literature reveals, little evidence has been
produced about educational intervention effectiveness
concerning the Portuguese reality. The interest and im-
portance of evaluating the impact of educational
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intervention among poorly controlled type 2 diabetic pa-
tients lead to this research, structured according to the
guidance on the development, evaluation and implemen-
tation of complex intervention to improve health, upon
Medical Research Council framework [16, 17], aiming to
analyse the impact of a lifestyle centred intervention on
glycaemic control of poorly controlled type 2 diabetic
patients, followed in a community care centre.

Guided and structured on the principles of Thera-
peutic Education, described on Table 1, an Educational
Program was designed throughout a prior study, sup-
ported on theoretical and evidence based previous
knowledge, along with an insightful analysis of the envir-
onment care reality [17].

This type of intervention has to be focussed on dia-
betes self-management education, a process in which
knowledge and skills are provided for patients to per-
form self-care on a daily basis, as optimizing glycaemic
control though self-management is the keystone of care
in diabetic patients [18]. Thus, having present that the
various components of an educational intervention ne-
cessary to embrace the several dimensions of self-
management peculiarities [19], we designed a complex
intervention that includes individual interaction between
diabetes educators and patients; group approach, a main
theme throughout the activity which was theoretically
structured and planned as a trigger to motivate pair dis-
cussion, and telephone intervention, organized in a se-
quential global program [20, 21], schematically described
on Fig. 1.

After a piloting procedure [16, 17], the Program was
implemented in a Community Care Centre, offered to a
group of poorly controlled type 2 diabetic patients
[Experimental Group (EG)], while another group con-
tinued to receive the usual intervention, used in this
health care institution, corresponding to the moments
identified in the figure above as T;, T4 and Tg [Control
Group (CG)]. By analysing the outcomes of this proced-
ure, new contributions regarding the effects of a struc-
tured educational intervention program on metabolic
control among Portuguese poorly controlled people with
type 2 diabetes are highlighted. More specifically, we in-
tend to ascertain whether a multicomponent educational
program focused on lifestyle management strategies: (a) is
significantly associated with metabolic control; (b) is
effective on improving metabolic control; and (c)
whether metabolic control is maintained after control-
ling for socioeconomic and health individual variables
(comorbidities).

Methods

Participants

The sample is composed of two groups of adult/middle
age patients with type 2 poorly controlled diabetes
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Table 1 Therapeutic Education in Diabetes [8]

Grounds

Educational process and
Evaluation

Professionals involved

Expected competencies
of the professionals

Patients’ expected
competencies

The programmes

« The right to education of the diabetic patient about their illness and the ways of controlling their situation

« Patient co-responsibility within disease management /Patient empowerment

« Importance of enabling the diabetic and their family to daily related disease decision-making, making them
as independent as possible from health services and professionals, who are expected to progressively, play a
consultant role.

- NHS facilities rational use, in order to make the joint efforts of health professionals profitable.

Educational process is understood as the methods, or means by which resources are used to achieve

educational objectives, involving several components which must be documented, in order to be subject to evaluation:

« individual evaluation, taking into account the unique characteristics that allow the individualization of educational needs
- establishment of short, medium and long-term objectives;

« development of an education plan and its implementation;

- evaluation and follow-up

Evaluation of the educational process is fundamental and must be made in relation to the knowledge and abilities
acquired by patients, to health professionals as trainees, and to the strategies, objectives and outcomes applied

Doctors, nurses, psychologists, dietitians/nutritionists, pharmacists and other technicians.

+ adapt professional behaviour to the patients and their iliness, either individually or in groups

« adapt professional role to that of the other care teams with whom they cooperate

- communicate empathically with patients

- recognize objective and subjective needs of patients

- take into account the patients’ emotional state, previous experiences and representations

« educate the diabetic in the management of treatment, crises, interfering factors and in the adequate use of available
health, social and economic resources

« to support the diabetic in their learning and in the adaptation of their lifestyle

« 1o select patient education tools, integrating them into the learning process

- take into account the educational, psychological and social dimensions of continuing education

« to evaluate therapeutic effects of education in clinical, biological, psychological, educational, social and economic
dimensions, making adjustments whenever necessary

- to periodically evaluate and improve professional’s performance in this area

- select self-care objectives

- modify diet/ food habits

- take the medication prescribed appropriately
- adjust physical activity

These programs must comply with process and results quality criteria and should be designed according to
the different types of health professionals involved in the Educational process.

(HbA,. = 7.5%/58.5 mmol/mol), followed in a Commu-
nity Health Centre of the Portuguese NHS, using age
and HbA ;. as relevant control selection variables.

All the patients who fulfilled the relevant control cri-
teria (n = 151) were invited during a routine consultation

so, and were randomly allocated by the researcher into
EG or CG in series of 2 patients for each group (2 for
EG/ 2 for CG, and so on). The researcher was the only
one in possession of the process number of the patient,
without no further information (see flow diagram on

to participate in our study. From those, 136 agreed to do  Fig. 2).
P
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| 821 Assessed for elegibility |
685 excluded

* 670 did not meet inclusion criteria
* 5 refused consent
* 10 could't be reached

136 enrolled

v A 4
| 68 allocated to EG | | 68 allocated to CG |

Y

4
|64 analysed by protocol || 58 analysed by protocol |

Fig. 2 Flow diagram of the recruitment process

The sample calculation was performed using the sam-
ple size determination formula based on the estimated
proportion of the population with known p (proportion
of the population of individuals belonging to the cat-
egory we are interested in studying; p =13.1% in 2014)
and q (proportion of the population of individuals not
belonging to the category we are interested in studying,
1 — p=86.9%) [22]. So with a confidence level of 90%
and a =0.05, we would need at least 123 (rounded up
from the figure of 123.22) subjects (our sample was
composed of 136 participants).

Of the 136 participants, 122 concluded all the phases
of the procedure (mortality rate of 10.3%): 64 in EG, be-
tween 35 and 67 year-old [M=58.95 years, SD=
7.22 years] with HbA;. between 7.5% (58.5 mmol/mol)
and 14% (129.5 mmol/mol) [M = 9.07%; SD = 1.47%] and
58 in CG, between 35 and 67 year-old [M = 55.97 years;
SD = 8.28 years]; with HbA;. between 7.5% (58.5 mmol/
mol) and 12.4% (112 mmol/mol) [M = 8.5%; SD = 1.04%].

Over 6 months, EG participants attended the Educa-
tional Program described on Fig. 1, while patients from
CG frequented the usual care developed in the Commu-
nity Care Unit (only 3 face-to-face moments, corre-
sponding to moments Ty, T, and T identified in the
same figure).

Materials

We collected clinical metrics [HbA;., body mass index
(BMI) and blood pressure (BP)], apart from personal and
health characterization variables. Self-care activities were
assessed using the Summary of Diabetes Self-care Activ-
ities Scale [23, 24] that was translated and validated for
Portuguese patients [25], a measure that has proven to
be sensible to self-care behavioural change [24].

Variables

As independent variable we considered the Group (CG
versus EG), as EG followed the educational program
procedures and CG followed the usual intervention de-
veloped in Community Centre. Dependent variables
were HbA ., BMI and BP measures. As control variables,
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supported on evidence based knowledge previously pro-
duced, we used socioeconomic characterization and per-
sonal health variables, namely, academic qualifications,
cohabitation, economic difficulties, labour occupation,
comorbidities (hypertension and other cardiovascular
diseases, depression and anxiety, over weight and obes-
ity, diabetes late complications and other comorbidities),
adherence to diabetes self-care activities (SDSCA score)
and to its dimensions (General diet, Specific diet, Exercise,
Blood-glucose testing, Medications and Foot care).

Ethics and procedures
After Ethics Committee for Health from Regional Health
Administration of Lisbon and Tagus Valley approval, the
trial was registered with the ID 039/CES/INV/2014, fol-
lowing the Portuguese legislation. All the consort guide-
lines for reporting a clinical trial were followed,
including informed consent, obtained from all patients.
Data were collected in two moments. The first time
before the beginning of the educational program (pre-
test) and the second after educational intervention
program was finished (post-test). Anthropometric and
clinical data were collected from clinical records and
SDSCA was self-administered (an average of approxi-
mately 20 min of filling time). For all analyses we con-
sidered a probability of type I error (a) = 0.05.

Data analysis

This study has a type 2 experimental design [26], involv-
ing the measures of dependent variables before and after
the implementation of an intervention and the manipu-
lation of an independent variable (educational program
designed vs. usual intervention).

Data were processed in IBM SPSS 22.0. For each
dependent variable, the skewness and kurtosis didn’t
show values indicating violations of the Normal Distri-
bution (|Sk| <3 and |Ku| < 8) [27, 28]. The Levene’s Test
for Equality of Variances showed variance homogeneity
across groups (p > .05).

Results
Clinical metrics within EG and CG in pre and post test
The comparison between pre and post-test CG and EG
showed a significant decrease in all clinical metrics’ mea-
sures only in EG (see Table 2). For CG the only signifi-
cant decrease was for diastolic blood pressure (BPd).
After these first results, we took the differential calcu-
lations (post minus pre-test results) of HbA;., BMI, BPs
and BPd measures as dependent variables, in order to
compare the intervention gains between groups (CG vs
EG), controlling for clinical metric results in pre-test.
An independent-samples ¢-test was performed, taking as
independent variable the group (CG versus EG) and as
dependent variables the differential results (see Table 3).
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Table 2 Clinical metrics results for CG and EG, in pre and post-test: Paired-samples t-test
CG (n=58) t(57) EG (n=64) t(63)
Pre-test Post-test Pre-test Post-test
M SD M SD M SD M SD
HbATc 8.53/69.7 1.04 848/69.2 1.08 63 9.08/75.7 147 8.29/67.1 1.26 4747
(%/mmol/mol)
BMI 30.69 542 30.73 571 -28 30.70 598 30.20 5.84 2.60*
BPs 144.22 16.22 141.10 13.10 1.64 146.16 15.05 139.25 13.06 453%
BPd 82.53 9.80 79.98 838 2.18* 81.66 10.24 77.66 792 3.81**

HbATc Glycosylate Haemoglobin, BMI Body Mass Index, BPs Systolic Blood Pressure, BPd Diastolic Blood Pressure, M Mean, SD Standard deviation, t t-test

* p<.05; ** p <.001

Statistical differences were obtained between groups for
HbA,. and BMI: EG had an estimated decrease in 11%
(effect-size r*=.111) more than CG for HbA;. and
above 4% in BMI (effect-size r* = .038).

Despite these results, as our study groups (EG and
CQ) had significant differences on HbA ;. levels at base-
line, and literature points out several variables that can
interfere in this process, we decided to conduct a Longi-
tudinal analysis, an approach which permitted the exam-
ination of the effect of the Educational Program on
clinical metrics from pre-test to post-test, while control-
ling for variables associated with these metrics. The dif-
ferential calculations of dependent variables were used
in order to control the differences found in the pre-test.

Socioeconomic characteristics and comorbidities
associated with clinical metrics

As literature identifies, some variables are associated with
clinical metrics in people with diabetes. In Table 4, corre-
lations between these variables, diabetes control for sig-
nificant associations are presented for control and
experimental groups in pre-test. The variables which pre-
sented a significant association with clinical metrics were
taken as control variables in the longitudinal analysis.

Clinical metrics from pre to post-test in CG and EG:
Longitudinal analysis controlling for socioeconomic
characteristics and comorbidities

Considering a longitudinal analysis, we began by exam-
ining the effects of educational program on clinical

Table 3 Clinical metrics differential results for CG and EG:
independent-samples t-tests and effect sizes

CcG EG t(120) Cohen’s  Effect-size
M SD M SO d r

HbAlc (%) -005 065 079 133 393* 707 333

BMI 004 116 -050 154 218 39 194

BPs =312 1453 -691 1219 156 283 140

BPd -255 893 -380 798 081 148 073

M Mean, SD Standard deviation
*p <.05; **p <.001

metrics from pre-test to post-test, while controlling for
socio economic characteristics and comorbidities of par-
ticipants which showed to be associated with these pa-
rameters in pre-test. We considered group (CG with
usual intervention vs. EG with educational program) as
a between-subjects factor, clinical metrics as within-
subjects variables (from pre to post-test), and socioeco-
nomic characteristics and comorbidities as covariates.
We performed four mixed ANCOVAs, one for each
dependent variable (HbA;. BMI, BPs, and BPd). Accord-
ing to intercorrelations found, for HbA;. we controlled
for economic difficulties, overweight, self-care adherence
score, general and specific diet and medication. For BMI
we controlled for academic qualifications, depression,
and for associated diagnosed diseases (overweight and

Table 4 Intercorrelations between socioeconomic
characteristics/comorbidities and clinical metrics, on pre-test

HbAlc  BMI BP systolic  BP diastolic

Cohabitation? 030 031 —-062 —051
Academic qualifications? —048 .196* —090 179"
Economic difficulties? 2387 033 119 047
Labour occupation? 060 —064 —271" -025
Hypertension? -072 099 002 -167
Cardiovascular diseases? —-067 045 091 081
Depression? 046 224" 082 - 057
Anxiety? 030 064 042 a21
Diabetes complications2 041 -025 101 -127
Obesitya 076 4297 050 179
Overweight? -227" =197 —118 —099
Other pathologies? 077 -054  —040 —-.168
Self-care adherence score  —320° -016  —159 -213
General diet -385" 017 =237 -195"
Specific diet -213°  —025 -104 -126
Exercise —.143 006 -125 -171
Blood-glucose testing 073 -0838  .007 —085
Foot care =171 066 on -077
Medications -179° =059 092 -033

a dummy variable; * p <.05; ** p <. 001
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obesity). For BPs we controlled for occupational labour
and general diet and for BPd for academic qualifications,
obesity, self-care adherence score and general diet.

For haemoglobin (HbA,., despite the statistical re-
moval of the effect of the covariates, we found a signifi-
cant interaction between within-subjects variables and
the between-subjects factor, Wilks" A =.893; F(1114) =
13.63; p<.001; ryﬁz .107; observed power =.955 (see
Fig. 3). Through usual intervention done in the Commu-
nity care Unit, CG didn’t decrease their HbA;. values
from pre to post-test, Wilks" A =.993; F(1,51) =0.36; p
=.550; r]lz,:.007; observed power =.091. Inversely, we
noted that EG dropped significantly their HbA;. from
pre to post-test, Wilks’ A =.702; F(1,57) = 24.16; p <.001;
112: .298; observed power =.998. We concluded that
after controlling for these covariates, only experimental
group participants significantly decreased HbA;., with
and effect size of 30%.

When BMI was taken as dependent variable, and we
controlled covariates associated with it, we also found a
significant interaction between within-subjects variables
and the between-subjects factor, Wilks’ A = .967; F(1116) =
4.01; p =.048; lyﬁ =.033; observed power = .510 (see Fig. 4).
Control group didn’t decrease their BMI values from pre
to post-test, Wilks' A=.999; F(1,53)=0.08; p=.782; 1;
=.001; observed power =.059. In reverse, experimental
group dropped significantly their BMI from pre to post-
test, although with a less effect size, Wilks' A =.900;
F(1,59) = 6.57; p = .013; 11; =.100; observed power =.713.
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As for BP as dependent variables, when we control co-
variates associated with diastolic and systolic blood pres-
sure, the interactions between within-subjects variables
and the between-subjects factors were significant, due to
a decreased in both groups from pre to post-test, [BPs
within-subjects variables* Wilks’ A = .908; F(llls) =12.03; V4
=.001; 11; ~.092; observed power =.930; BPd yithin-subjects
variables: Wilks’ A'=.920; F(1116) = 10.05; p =.002; 7, ~
.080; observed power = .882].

Once more, this decrease was only statistically signifi-
cant for EG with effect sizes over 21% [BPS yithin-subjects
variables: Wilks” A=.735; F(1,61) =21.94; p<.001; 73
=.265; observed power =.996; BPd yithin-subjects variables:
Wilks’ A =.795; F(1,59) =15.20; p <.001; 115 =.205; ob-
served power =.970] as for CG we obtained: BPs jwhin.
subjects variables: Wilks’ A =.954; F(1,55) = 2.67; p = .108; 1,
=.046; observed power =.362 and BPd yhin-subjects vari-
ables: Wilks’ A = .918; F(1,53) = 4.72; p = .34; 17, = .082; ob-
served power = 569 (see Fig. 5).

Discussion

This study, an experimental controlled research, was
conducted with the purpose of determining whether an
educational specific program was effective in improving
metabolic control of a group of poor controlled type 2
diabetic patients, as evidence has shown that metabolic
control can be accomplished by multicomponent inter-
ventions based on Therapeutic Education, addressing
healthy lifestyle and self-management [18, 29-35].
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8,60

8,40
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==== Control
— Experimental

]
Pre-test

diet = 3.28; Specific diet =4.16; Medication = 6.34

Fig. 3 Evolution of HbA,. from pre to post-test as a function of educational program. Evolution of HbA;. from pre to post-test as a function of
educational program (CG vs. EG) when controlling for socioeconomic characteristics and comorbidities. Covariates appearing in the model are
evaluated at the following values: Economic difficulties (dummy) =.34; Overweight (dummy) = .20; Self-care adherence score = 3.8438; General
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are evaluated at the following values: Labour occupation (dummy)=.73; General diet=3.28

Although published evidence-based exists, this is a re-
search area little explored in Portuguese reality with few
available studies centred on educational intervention ef-
fectiveness assessment. Portugal is one of the European
countries where often health expected outcomes fail to

meet guidelines due to multiple known barriers to health
professionals’ intervention and patients’ outcomes
achievement [18, 36—38].

The findings of our study clearly support previous
studies on improvement of HbA;. levels through
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diabetes education [33, 39-41]. Throughout a first analysis
it can be noted that, between pre and post-test, clinical
metrics were sensible to the educational intervention. Em-
phasis is, however, that only in EG were identified statisti-
cally significant differences in these variations.

The most important metabolic control indicator for
type 2 diabetic patients, glycosylated haemoglobin, is
only significantly reduced in EG participants, with an es-
timated decrease of 11% more than in CG (differential
calculations, controlling for Glycosylated haemoglobin
in pre-test). The same applies to BMI variation, another
cornerstone for diabetes health related outcomes, al-
though this variation has a minor estimated decrease
and its clinical value may be of lower significance. Blood
pressure was the other clinical metric analysed in this
study, due to the well-known relation between hyperten-
sion and diabetes, a condition that often affects people
with type 2 diabetes. Results show both systolic and dia-
stolic values have decreased from pre to post test, al-
though without statistical significance.

Impact of the educational program by itself is sup-
ported in the Longitudinal analysis, when variables sta-
tistically associated with clinical metrics in pre-test
measures were controlled. Notwithstanding the statis-
tical removal of the effect of the covariates, a significant
interaction between within-subjects variables and the
between-subjects factor remains, leading to the conclu-
sion that only in experimental group participants a sig-
nificantly decreased in clinical metrics can be verified, as
identified in other studies [42].

With distinct effect sizes, we confirmed experimental
group participants reduced significantly clinical parame-
ters from pre to post-test. EG participants registered a
statistical significant decrease of HbA ;. values with an ef-
fect size of 11%; of BMI, although effect size is lower (3%)
and of BP (systolic —27%, diastolic — 21%). CG partici-
pants didn’t have a significant decrease in HbA;. values
(p =.550), in BPs (p =.108) or in BPd (p = .34) and BMI in-
creased from pre to post-test, although it didn’t have stat-
istical significance (p =.782). These outcomes also are in
line with the ones from other studies [33, 39-41].

Furthermore, our results sustain the impact of a struc-
tured multicomponent educational intervention on im-
proving clinical metrics, beyond standard educational
approach alone [40, 43—-45], as all the participants re-
ceived educational intervention, regardless of the group
they were allocated to and results evidence differences
between groups which are statically significant.

Conclusions

It is known that often health expected outcomes fail to
meet guidelines, patients’ expectations and needs, due to
multiple known barriers to health professionals” interven-
tion and patients’ outcomes achievement! [18, 36-38].
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Education and lifestyle modification are identified as
critical components for metabolic and clinical control in
diabetic patients. Evidence-based reports have empha-
sized the importance of education for type 2 diabetic pa-
tients and educational programmes have confirmed their
role in glycaemic control and decreasing diabetes associ-
ated complications [46].

The accuracy and innovative contribution of the
present study is intended to be the assessment of the ef-
fectiveness of a specific educational program, designed
upon an exploratory trial, where detailed educational
needs of a group of Portuguese people with type 2 dia-
betes, were identified and taken into account in the def-
inition of the Complex Intervention.

The multicomponent educational program, structured
on the principle of Therapeutic Education, has proven
its effectiveness, especially with regard to metabolic con-
trol, by lowering HbA ;. with statistical evidence between
groups (CG vs EQG), result reinforced when correlated
variables were controlled.

Nevertheless, these results should be interpreted with
some consideration due to the limitations of the study,
mainly related to the baseline difference in HbA;, levels
between groups (EG and CG). There was even an alea-
tory patient distribution into groups, which leads us to
suggest more research with Portuguese patients, analys-
ing the impact of these programs in health gains, espe-
cially if randomization can be achieved.
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