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ABSTRACT
Introduction. Self monitoring of blood glucose is one 
of basic elements of effective diabetes treatment. Due 
to proper self monitoring of blood glucose adequate 
modification of diabetes treatment — fulfilling criteria 
of good glycemic control — is possible. Effective treat-
ment enables prevention of late diabetic complications 
— a cause of disability or death in diabetic population.
Material and methods. 765 type 2 diabetic patients 
(above 18 yrs) treated with both oral hypoglycaemic 
drugs or insulin in different schemes were observed 
(mean age: 64.5 ± 10.9 yrs). Therapy was in line with 
general standards of treatment, medication choice was 
based on indications and previous independent phy-
sician decision. Patients were given glucometer Con-

tourPlus and were taught how to use it and how often 
measurement had to be taken (on the basis of Polish 
Diabetes Association Recommendation for 2016). After 
3 months (± 2 weeks) assessment of compliance to 
self monitoring of blood glucose was performed. Ad-
ditionally, level of implementation of Polish Diabetes 
Association Recommendation for general practitioners, 
functionality of glucometer and usefulness of “second 
chance” measurement were evaluated.
Results. 440 participants completely fulfilled recom-
mendations (65.1%) of general practitioner (investiga-
tor) regarding self monitoring documentation (type of 
documentation provided: glucometer, glucose moni-
toring diary). In investigators opinion, 315 patients 
(below 50%) were conscientiously compliant to self 
monitoring of blood glucose based on Polish Diabetes 
Association Recommendations. In general practice 
for about 68.0% of patients (n = 506) Polish Diabetes 
Association Recommendations for self blood glucose 
monitoring were implemented. Based on investigators 
opinion the most important features of glucometers 
which determine effectiveness of self monitoring of 
glucose are: simplicity, high capacity memory, accuracy 
and precision of measurement, evaluation of mean 
glucose in general and mean pre-/after meal. 67.7% 
patients (n = 451) regarded possibility of “second 
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chance” measurement in glucometer ContourPlus as 
useful in daily self monitoring of blood glucose.
Conclusions. Discrepancy between Polish Diabetes 
Association Recommendations of self blood glucose 
monitoring and its realization by type 2 diabetic 
patients, carried out by general practitioners, was 
observed. Effective glucose monitoring is dependent 
on tight cooperation between doctor and patient. (Clin 
Diabetol 2018; 7, 3: 129–135)

Key words: type 2 diabetes, self monitoring of 
glycaemia

Introduction
In a world of expanding civilization, diminishing 

physical activity, harmful dietary habits and an increas-
ing obesity epidemic, diabetes is a constantly growing 
issue. In the year of 2000, 200 million people were 
affected by diabetes worldwide. It was then estimated 
that in 2030, there would have been 366 million dia-
betic patients [1]. However, by latest estimations, there 
are currently 415 million diabetic patients in the world. 
According to WHO predictions, the diabetic population 
will constantly grow, and reach 642 million in 2040 [2]. 
Diabetes is the cause of nearly 1.5 million deaths annu-
ally. Rough calculations show that in 2030 diabetes will 
be the 7th most common cause of death worldwide. 
This numbers allow defining diabetes as a social disease 
and acknowledging it as a pressing concern of modern 
and future medicine. It must also be remembered that 
as a result of longer life expectancy in both general and 
diabetic populations, the costs of treatment will burden 
healthcare budgets not only because of prevalence, but 
also due to occurrence of late complications.

Hyperglycaemia is the main factor contributing to 
development of chronic complications in diabetes. It 
induces intracellular disorders of the polyol pathway, 
non-enzymatic glycation of proteins and protein kinase 
activation, leading to extensive free-radicals synthesis, 
resulting in exacerbation of the proliferation and in-
flammatory processes within the vessel wall [3]. If the 
patient has other cardiovascular risks present, the de-
velopment of complications — macrovascular compli-
cations in particular — is much faster. This is why mul-
timodal therapy — including not only hypoglycaemic, 
but also hypotensive and hypolipidemic treatment as 
well as a behavioural approach — is so important. The 
importance of an intensive multifactorial intervention 
was demonstrated in the Steno-2 study. The results of 
the study remain a cornerstone of modern diabetology, 
as implementation of multimodal therapy allows saving 
the life of 1 in 8 patients in a 13 year timeframe [4].

Above all, an effective treatment of diabetes is 
based on early diagnosis of the disease and other car-
diovascular risk factors, as well as quick implementation 
of adequate therapy. The next stages include proper 
control of glycaemia, blood pressure, body mass and 
cholesterol levels. Most of these elements should be 
controlled by the patient himself. Self monitoring of 
blood glucose plays a vital role in hypoglycaemic treat-
ment. Due to its proper implementation, adequate 
modification of diabetes treatment — fulfilling criteria 
of good glycaemic control — is possible. Widespread 
introduction of glucometers, enabling relatively precise, 
real time blood glucose levels monitoring, has been 
revolutionary to everyday care of diabetic patients. 
Because of the growing incidence of diabetes and its 
chronic character, general practitioners introduce the 
shared care model for diabetic patients more frequent-
ly. It relies on planned, regular control in a specialist 
outpatient clinic together with constant monitoring in 
the basic healthcare setting.

The aim of this study was to assess the compli-
ance to doctors’ guidance regarding self monitoring of 
blood glucose and the level of implementation of Polish 
Diabetes Association Recommendations for general 
practitioners. Specific features of glucometers involved 
were also evaluated by investigators and patients.

Material and methods
The DIABCON study was a non-interventional, 

health education programme. Patients over 18 years of 
age with type 2 diabetes, requiring regular glycaemia 
self monitoring with a glucometer were included into 
the study, after signing Informed Consent Agreement 
and a consent for processing of personal data. A popu-
lation of 765 patients was observed. 5 patients were 
included into the study despite not meeting one of the 
inclusion criteria — type 2 diabetes. These patients’ 
data was excluded from analysis. 	

Participants were treated in line with general 
standards of treatment; medication choice was based 
on indications and previous independent physician de-
cision. Patients visited the Centre following a standard 
procedure applying to treatment of their underlying 
disease. During the first visit (V1), they received a Con-
tour Plus® glucometer, dedicated to self monitoring of 
blood glucose levels at home. The physician instructed 
the patient on using the Contour Plus® glucometer, 
including pre- and post-prandial glycaemia measure-
ments and the “second chance” measurement. Depend-
ing on the choice of hypoglycaemic medication, the 
investigator informed the patient on proper frequency 
of self monitoring measurements and marked his 
choice in the Patient Observation Card. The investiga-
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tors were able to choose from the answers arranged 
strictly according to the Polish Diabetes Association 
Recommendations for 2016 (Fig. 1). In 18 cases, the 
recommendations were marked as “other”. These 
recommendations partly diverged from those defined 
by the PDA, on the grounds of individual approach to 
the patient’s therapeutic needs and in order to achieve 
proper glycaemic control. Additionally, the number of 
test strip boxes prescribed for three months was noted 
during the first visit.

During the final appointment (V2) set approxi-
mately 3 months (± 2 weeks) after the first visit, the 
investigator assessed the level of compliance to recom-
mendations regarding self monitoring of glycaemia, 
using the results stored in the memory of the device 
and the patient’s self control diary. He also filled in data 
on the Patient Observation Card, including the evalu-
ations of glucometer functionalities — the “second 
chance” measurement among them — made by both 
the investigator and the patient.

Results
760 patients were included into the study. Data of 

5 patients was excluded from the study due diagnosis 
of type 1 diabetes. In the studied group 725 patients 
were diagnosed with type 2 diabetes. The type of dia-
betes was not determined by the general practitioner 
in 35 cases. 308 male and 425 female subjects aged 
accordingly 62.7 ± 10.7 and 65.7 ± 10.9 were assessed. 
Of all patients included into the study 685 — 91.2% 
of the group - attended the final appointment. The 
causes of absence during the final (V2) visit listed by 
the investigators were inability to contact the patient, 
isolated cases of withdrawing from the study, losing 

the glucometer, choosing a different health centre and 
patients death. Most of these cases were of random 
nature, while inability to contact the patients was most 
likely caused by the fact that the date of the second 
visit was scheduled during the holiday season. 

Based on the medical history taken during the first 
appointment (V1) it was determined that 564 (75.8%) 
of patients used oral hypoglycaemic medications and 
behavioural treatment, 60 patients (8.1%) relied solely 
on behavioural treatment, while 120 patients (16.2%) 
used insulin at least once a day. In this last group, in-
sulin therapy was combined with oral hypoglycaemic 
medications. 51 patients administered insulin once 
a day; 35 patients used two injections a day and 34 
patients performed three injections daily. No informa-
tion regarding the kind of implemented hypoglycaemic 
therapy was provided in 16 cases, as well as no explana-
tion of this fact was given. 

First of all, the level of type 2 diabetes patients’ 
compliance to recommendations regarding documen-
tation of self monitoring of blood glucose levels — the 
type of provided data — was assessed. 440 patients 
(65.1%) fully complied with the investigators recom-
mendations and brought in both the self control diary 
and the glucometer to the second appointment. 16 
patients (2.4%) failed to fulfil the basic, fundamental 
requirement of providing material regarding their 
compliance. A similar number of patients provided only 
one type of material — 14.6% of participants handed 
just the control diary, while 17.9% — the glucometer 
alone. In 9 cases (1.3%) no data was obtained regarding 
self-monitoring in the 3 months ± 2 weeks.

Secondly, compliance with the Polish Diabetes As-
sociation recommendations regarding self-monitoring 

Figure 1. Reccommendations for self monitoring of glycaemia
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of blood glucose levels was assessed. The results are 
presented in Table 1. According to the investigators, 
315 patients (below 50%) conscientiously complied 
with given recommendations. The largest group 
consisted of patients who partly complied with the 
recommendations (n = 326, 48.0%), while in 38 cases 
the investigators’ suggestions were simply ignored. 

In the group of 672 patients who provided data 
regarding both compliance with recommendations and 
the type of materials available during V2, a verifying 
analysis was performed to determine whether those 
patients — well prepared for the second appointment 
— also performed better in regard of fulfilment of 
recommendations for self monitoring of glycaemia, 
according to the Investigators opinion. Based on the 
acquired data, it was determined that patients who 
provided all the received materials during V2, also 
exhibited the highest levels of appropriate self monitor-
ing of glycaemia (n = 276, 41.1%). The second most 
numerous group consisted of patients who provided all 
the required materials, however their self monitoring 
regimen was only partly in accordance with the physi-
cians suggestions (n = 157, 23.4%). The percentages 
for each level of compliance were similar in the group 
that provided just the control diary or the glucometer 
— only 2–3% of patients fully complied with the recom-
mendations, 11–12% displayed only partial compliance, 
while 1.5–2.4% did not comply at all. Only one patient 
amongst 16 who did not provide the investigator with 
any materials followed the recommendations, while 
the rest showed only partial compliance or no compli-
ance at all.

For a complete picture of compliance with recom-
mendations, the data regarding each specific Inves-
tigator was also analyzed. A mean value of answers 
was determined for each physician, which disclosed 
the percentage of each investigator’s patients fulfill-
ing the recommendations regarding self monitoring. 
It was assumed that a mean of 100% indicated that 
every patient was compliant, while 0% signalized that 

no patient at all has fulfilled the recommendations. 
16 of 61 Investigators exhibited a high percentage of 
compliant patients, meaning that 66 to 100% of their 
patients fully complied with the recommendations re-
garding self monitoring of blood glucose. At the same 
time, 26 investigators demonstrated low percentages 
of fully compliant patients, indicating that 2/3 of their 
patients did not perform self monitoring of glycaemia 
in accordance with the recommendations. For 58 In-
vestigators, the non-compliant part was 1/3 of their 
patients. Numbers of Investigators whose patients were 
partly compliant with the guidance, turned out to be 
spread evenly — 18, 23 and 20 respectively. 29 physi-
cians displayed high effectiveness in motivating the 
patients towards correct self monitoring performance 
and returning the received materials — over 2/3 of the 
patients returned the materials that were previously 
handed out. 

During the DIABCON study information was gath-
ered that allowed verification of the Investigators’ 
compliance to the PDA recommendations regarding 
self monitoring of blood glucose. It was concluded 
that for 68,0 % of patients in the public healthcare 
setting (n = 506), arbitrary recommendations of the 
PDA were implemented. In 1/3 of the subjects, the 
recommendations regarding self monitoring of blood 
glucose suggested by the Investigators differed from 
current guidelines. 

In order to assess the Investigators’ compliance to 
guidelines thoroughly, an analysis of individual Investi-
gators was also performed. An average was calculated 
for each Investigator. It was assumed that if all patients 
received guidance in accordance with the PDA recom-
mendations, the level of implementation equalled 
100%, whereas 0% indicated that every patient received 
recommendations diverging from those of the PDA. The 
results are presented in Table 2. The results are partly 
consistent with the data concerning individual patients. 
Of 62 physicians, 38 suggested self monitoring of gly-
caemia in line with the PDA recommendations. For 14 
physicians, the percentage of patients who received 
guidance compliant to the guidelines was marked as 
“medium”. For 10 physicians, it was marked as “low”.

In the DIABCON study the Investigators also as-
sessed the patients’ opinions regarding an additional 
feature of the Contour Plus® — a “second chance” 
measurement, which gives the patient an opportunity 
to complement the required volume of blood to the test 
strip, if it is insufficient to perform the test. This needs 
to be done within 30 seconds from the first measure-
ment. 67.7% (n = 451) of patients who answered this 
question considered the “second chance” measurement 
useful in everyday self-monitoring. Approximately 30% 

Table 1. Self monitoring assessment — implementation of 
recommendations for glycaemic control

Was the patient’s self-monitoring of glycaemia 

in line with the reccommendations? 

n %

Yes 315 46.4

Partly 326 48.0

No 38 5.6

Total 679 100.0

No data 6 0.9
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(n = 187, 28.1%) of participants declared that the fea-
ture had no importance to them, whereas 28 patients 
(4.2%) stated not needing such option at all.

The feature of the Contour Plus® glucometer was 
also evaluated by the Investigators, regarding correct 
and effective self monitoring of glycaemia. The physi-
cians pointed out three most important characteristics 
of the device. Simplicity was chosen 506 times, as the 
most significant attribute that determines effectiveness 
of self monitoring of glucose. The second and third most 
popular choices were capacity memory and accuracy 
and precision of measurement — 349 and 348 answers 
respectively. A possibility to measure mean pre- and 
postprandial glycaemia was also appreciated (Tab. 3). 
The “second chance” measurement feature and the abil-
ity to assess the frequency of glycaemia measurements 
made by the patient, were marked as the factors least 
contributing to effective self-monitoring of glycaemia. 
The assessment of the Contour Plus® glucometer fea-
tures was in line with the Investigators’ opinion regard-

ing essential data acquired from the device during the 
control visit, enabling verification of the effectiveness of 
treatment and its potential modifications (Fig. 2).

The number of test strip boxes prescribed by the In-
vestigators was additional information gathered during 
the DIABCON study. In order to ascertain if the amount 
prescribed corresponded with the patients’ needs, the 
number of boxes required to fulfil the recommenda-
tions was compared to the actual number prescribed 
(Tab. 4). Assuming a self monitoring of blood glucose 
protocol in line with the PDA recommendations, 2 is the 
minimum number of test strip boxes required by the 
patient. Among patients who had been recommended 
to perform 1 blood glucose measurement a day with 
an additional four-point glycaemic profile once a week, 

Table 2. Assessment of implementation of the PDA  
reccommendations for self-monitoring of blood glucose 
— analysis of the investigators perspective

Compliance to the PDA self-monitoring  

recommendations 

n %

Low (0–33%) 10 16.1 

Medium (33–66%) 14 22.6 

High (66–100%) 38 61.3 

Total 62 100.0

No data 0 0

Figure 2. „What data concerning self monitoring of glycaemia are most important to you duirng patients’ visits?” — investiga-
tors’ responses

Table 3. “In your opinion, which features or characteristics 
of the Contour Plus glucometer have the biggest influence 
on the effectiveness of self-monitoring of glycaemia?”  
— investigators’ responses

Investigators’ responses n %

Frequency of measurements made by the patient 176 26.1

Accuracy and precision of the glucometer 348 51.6

High capacity memory 349 51.8

Ability to obtain mean glycaemia directly from 

the device

247 36.6

Ability to obtain pre and post prandial glycaemia 

directly from the device

244 36.2

A „second chance” measurement 178 26.4

Simplicity 506 75.1

Total (number of observations) 674 100.0
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387 participants had been prescribed a sufficient 
amount of test strip boxes to perform adequate self-
monitoring, while 43 patients were able to buy even 
more boxes. Just about a half of patients requiring 4–5 
strip boxes every 3 months — 94 participants — was 
prescribed more than 2 strip boxes. With a demand of 
5–6 boxes quarterly, 9 patients were prescribed just  
2 boxes, while the numbers of boxes prescribed spread 
evenly among other recommendation groups. In 161 
cases — 21.6% of the studied population — the num-
ber of strips prescribed was insufficient to cover the 
patient’s needs following the self control guidelines. 
These cases were marked bold in the table. 

Discussion
In the presented report based on the a non-

interventional, health education DIABCON programme, 
a significant discrepancy was observed between the 
Polish Diabetes Association recommendations for self 
blood glucose monitoring and its realization among 
type 2 diabetes patients in the basic healthcare settings. 
In type 2 diabetes insufficient control often results 
in incorrect therapeutic decisions, or even serious, 
life threatening incidents. Thus, the relatively large 
percentage of non-compliant patients is an important 
warning sign. 

The benefits of correct self-monitoring of glycaemia 
have been widely discussed in the last decade [5–7]. It 
was proven that patients with asymptomatic hypogly-
caemia and those treated with insulin — especially with 
the intensive insulin therapy regimen –— can benefit 
from self-monitoring performed with a glucometer [7, 
8]. There is some controversy regarding self-monitoring 
of blood glucose in type 2 diabetes patients treated 
with oral hypoglycaemic medications. Some research 
suggests that glycaemia measurements do not influ-
ence levels of metabolic control significantly [8]. Per-
haps it is a result of either lack of patients’ capability 

to modify the treatment themselves, or no adequate 
intervention of the physician assessing the data.  
A number of clinical studies concerning self monitor-
ing of glycaemia have raised the question of data loss, 
incomplete data or no compliance [7]. 

In this study, only the implementation of guidelines 
and the level of metabolic control was assessed, not the 
correlation between said implementation and levels of 
metabolic control. 

The acquired data shows that, according to the 
Investigators, patients who were prepared for V2, im-
plemented the recommendations for self monitoring 
of glycaemia to a greater extent. A conclusion may be 
drawn, that being given the instruments for glycaemia 
monitoring is an important motivating factor for the 
patient, potentially influencing the effectiveness of the 
treatment. Patients, who retrieved all the materials to 
the investigator, were more often compliant to given 
recommendations. Perhaps it was the perspective of the 
physician having a real, direct ability to verify the given 
information, that caused the honest control diary man-
agement and measurements taking. Participants, who 
only gave the part of received materials to the Investiga-
tor, were also just partly compliant to his recommenda-
tions. These results show that an adequate interaction 
between the physician and the patient, as well as an 
individual approach to self monitoring of glycaemia, are 
essential to rising the patient’s discipline levels and, as 
a consequence, acquiring better control of the disease. 

The presence of relatively large groups of both 
Investigators and patients not entirely following the 
current guidelines, require a deeper look into the 
sources of such phenomenon. Analysis of recommenda-
tions issued by the physicians that were recognized as 
incompatible with the PDA guidelines, may give rise to 
suspicions that the difference stems from an individual 
approach to self monitoring in some patients. However, 
it cannot be ruled out that general practitioners, who 

Table 4. Number of prescribed test stripn to self control recommendations

Recommended number of measurements Number of test strip boxes prescribed 

1 2 > 2

Once a day + a 4 point glycaemic profile once a week  

(2 boxes/3 months on average)

58 (7.8%) 387 (51.8%) 43 (5.8%)

1–2 a day + a 4 point glycaemic profile once a week + 1 × 24 h  

profile once a month (4–5 boxes/3 months on average)

12 (1.6%) 82 (11.0%) 94 (12.6%)

Min. 4 a day (5–6 boxes/3 months on average) 0 (0.0%) 9 (1.2%) 45 (6.0%)

Other reccommendations 5 (0.7%) 6 (0.8%) 6 (0.8%)

Total for each group 75 (10.0%) 484 (64.8%) 188 (25.2%)

Total 747 (100.0%)
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take care of patients with different diseases in a basic 
healthcare setting, do not always follow currently is-
sued guidelines. In both cases, adequate education of 
not only patients, but also physicians, results in effective 
self monitoring and, in consequence — better therapy 
of type 2 diabetes. 

Based on the achieved results it may be concluded 
that effective glucose monitoring is a result of tight 
cooperation between doctor and patient. Constant 
evaluation of levels of patients’ compliance to given 
recommendations can be a useful self-assessment tool, 
improving the care provided to the patient. The fact 
that 1/3 of the participants retrieved only one form 
of self monitoring documentation — a glucometer 
or a diary — may signal the preference distribution 
regarding traditional or modern way of registering 
measurements. A preceding conversation in order to 
assess the patient’s preference towards modern or 
traditional ways of communication may be the key to 
more effective monitoring of glycaemia. 

The opinions on the functionality of the Contour 
Plus® glucometer were coherent in both the patient 
and the Investigator groups. Simplicity, high capacity 
memory, accuracy and precision of measurements were 
pointed out as clinically significant in both groups. The 
“second chance” measurement proved to be of little 
use to the participants in regard to more effective 
self-monitoring. Perhaps patients, who declared its 
low utility, perform daily measurements well enough 
and in accordance to guidelines, so they see no need 
of additional improvements. On the other hand,  
a predominant portion of patients positively marked 
the ability to fill up the amount of tested blood, which 
suggests that this feature is known to them and used 
in routine measurements. 

Lastly, we should consider the problem of general 
practitioners prescribing not enough test strips. The 
reasons for not prescribing test strips that would cover 
the patients’ needs for self monitoring of glycaemia, 
remains unknown. Perhaps the patients are also under 
surveillance of a diabetologist, who provides them with 
enough test strips. However it must not be forgotten 
that if the patient does not receive a proper tool for 
self monitoring — in this case, the test strips — the 
chance of him implementing appropriate self monitor-
ing diminishes, regardless of discipline levels.

Conclusions
1.	 A significant discrepancy between Polish Diabe-

tes Association Recommendations of self blood 
glucose monitoring and its realization by type 2 
diabetic patients, carried by general practitioners, 
was observed. 

2.	 Effective glucose monitoring is dependent on 
tight cooperation between doctor and patient.

3.	 Education of both patients and doctors in the 
matter of current guidelines for self blood glu-
cose monitoring is essential to achieving appro-
priate and effective self control of diabetes. 
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