Pediatric Endocrinology
Diabetes
and Metabolism

Endokrynologia, Diabetologia | Choroby Przemiany Materi Wieku Rozwojowego

Original paper | Praca oryginalna

Pediatr Endocrinol Diabetes Metab 2021; 27 (4): 245-248 kA
DOI: https://doi.org/10.5114/pedm.2021.107723

e, © Copyright by PTEIDD 2021
fj:’/’ redakcja@pediatricendocrinology.pl
b & www.pediatricendocrinology.pl

og 16

&
<

£
3

www.pteidd.pl

Can primary care physicians recognize type 1 diabetes in children on time?
Czy lekarze podstawowej opieki zdrowotnej potrafig na czas rozpozna¢ cukrzyce typ 1 u dzieci?
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Abstract

Introduction: Although the diagnostic criteria for diabetes in children and adolescents should be widely known to all healthcare
professionals, many cases of type 1 diabetes (DM1) are still not recognized in time.

The aim of this study was to compare the experiences with the diagnosis of DM1 of young doctors during training and specialists
working as primary health care physicians in Poland.

Material and methods: 50 specialists in paediatrics or family medicine (average professional experience of 14.6 years) and 50 doctors,
and those without specialization (up to 4 years after graduating from medical studies, average professional experience of 1.4 years)
participated in the survey. The questionnaires were conducted from November 2019 to November 2020.

Results: Most of the study participants correctly answered the questions about the diagnostic criteria of diabetes and its management
at the moment of diagnosis, except for the question regarding diagnostic criteria for diabetes in oral glucose tolerance test. The correct
answers varied from 96% to 72% among medical specialists and physicians during the training, respectively. What is interesting is the
relatively small number of diagnosed cases of DM1 during the entire professional career of specialists (0-12 cases), compared to the
doctors without specialization (0-5 cases). Medical specialists declared more frequently the use of a glucometer in their daily practice
(mean 6 vs. 1, p < 0.05), but after taking into account the years of experience, the difference was insignificant.

Conclusions: It is important to educate primary care physicians, despite their professional experience. Practical education of physi-

cians is also necessary.
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Introduction

Type 1 diabetes (DM1) is a chronic metabolic disorder
caused by insufficient insulin secretion due to pancreatic
B-cells’ destruction, which is mainly due to the autoimmune
process. It is the most common form of diabetes in children
and adolescents worldwide. Nevertheless, evidence shows that
trends in its incidence vary between different countries, within
countries, and between different ethnic populations, with the
highest incidence rates observed in Finland and Sardinia (40.2
and 38.8 per 100,000, respectively), and the lowest in Japan
(approximately 2 per 100,000) [1]. The higher incidence in Euro-
pean Caucasians is associated with unique HLA susceptibility
genes [1]. Itis somehow more difficult to explain the systematic
increase in the incidence rate of DM1 in children from Central
and Eastern Europe observed in recent decades. The EURO-
DIAB study revealed that the incidence of DM1 is increasing by

0.6-15% per year, totalling approximately 96,000 new cases in
children under 15 years old annually [1, 2]. Although diagnos-
tic criteria for diabetes in children and adolescents based on
plasma blood glucose levels and the presence or absence of
symptoms should be widely known to all health professionals,
there are still many cases of DM1 not being diagnosed on time
[1, 3, 4]. Delayed diagnosis is the most important risk factor
for the development of diabetic ketoacidosis (DKA), which is
the most severe, life-threatening, first manifestation of DM1 [4].
The prevalence of DKA as the first manifestation of DM1 var-
ies between countries from 15% to 70% in Europe and North
America [4, 5]. The EURODIAB study conducted between 1989
and 1994 revealed a DKA incidence of 33% among patients
with newly diagnosed DM1 in Europe [2]. Our previous study in-
dicated that DKA was diagnosed in 22.4% of patients admitted
to hospital between 2006 and 2011 [6]. That information is par-
ticularly worrying because DKA and its complications are the
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most frequent cause of death in the diabetic paediatric popula-
tion, responsible for at least 50% of deaths [6-8]. Many authors
have in the past attempted to identify the major risk factors for
delayed diagnosis of DM1. Some of them identified, among
other factors, the lesser amount of experience and inferior pro-
fessional qualifications of healthcare professionals [9, 10]. For
this reason, we decided to compare our own experiences of the
diagnosis of DM1 by doctors at the beginning of their careers
with those who have been practicing as family doctors and
paediatricians for many years. The purpose of the study was to
answer the question of whether general practitioners know the
criteria for diagnosing diabetes in children.

Material and methods

The voluntary survey was completed by 50 doctors, special-
ists in paediatrics or family medicine, and 50 doctors without
specialization, up to 4 years after completing their medical stud-
ies. All were living and working in Poland and were questioned
by way of face-to-face or e-mail interviews during November
2019 and November 2020.

The survey list consisted of 3 parts. The first part concerned
years of experience as a physician, specialization, years of
experience in family medicine and the actual place of work.
The second part included questions about their own experi-
ence with newly diagnosed diabetes: How many times did you
diagnose DM1? How often do you use a glucometer in your
practice? The third part checked the knowledge of the diagnos-
tic criteria for diabetes: What is the fasting plasma glucose con-
centration for the diagnosis of DM1? What is the value of ran-
dom plasma glucose concentration for the diagnosis of DM17?
What is the value of two-hour post-load glucose concentration
during OGTT for the diagnosis of DM1? Is the OGTT obligatory
to diagnose DM1? What kind of fluid is used in rehydration with
newly diagnosed DM1? and What are the typical early diabetes
symptoms?

Statistical analysis

Data were analysed using Statistica 13.0 PL for Windows.
The mean and standard deviations (SD) were calculated for
continuous variables. The categorical data sets were analysed
using Pearson’s y? test. A P-value of less than 0.05 was consid-
ered to be statistically significant.

Results

The mean professional experience of a family doctor (pri-
mary care paediatrician) among specialists was 14.6 years (SD
11.8), and 1.6 years (SD 1.4) among doctors without speciali-
zation. During that time, medical specialists diagnosed 76 new
cases of DM1 — each one from 0 to 12. The highest result was
obtained by a medical specialist who worked also as an emer-
gency care unit physician. Doctors without specialization di-
agnosed 13 new cases of DM1 — each from 0 to 5 new DM1
cases. Medical specialists more frequently confirmed using
a glucometer in their daily practice (mean 6 vs. 1, p < 0.05), but
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after taking into account the years of work, the difference was
insignificant. Most of the study participants from both groups
correctly answered questions about the diagnostic criteria of
diabetes and the latter's management in the event of its diag-
nosis (Table I). The most problematic question seems to be the
one regarding diagnostic criteria for diabetes in oral glucose
tolerance test. The correct answers varied from 96% to 72%
among medical specialists and physicians during the training,
respectively (Table I).

Discussion

According to worldwide data, being a younger child or an
ethnic minority, lower socioeconomic status, a lack of health
insurance, lower BMI, a previous infection, living in equatorial
areas, and in a country with a low prevalence of type 1 diabetes
mellitus are risk factors for delayed diagnosis and development
of DKA. On the other hand, higher parental educational status
and a positive diabetes family history seem to be protective
factors [5]. The occurrence of DKA varies between countries.
According to the EURODIAB study, DKA presentation at the
time of DM1 diagnosis negatively correlates with the DM1 inci-
dence rate [12]. The latter may confirm that the higher the dia-
betes incidence, the more aware healthcare professionals are
of the initial symptoms present. According to a paper by Mufoz
et al., patients with a missed diagnosis of DM1 are at a 17.6%
increased risk for DKA compared to those who are correctly di-
agnosed at onset [13]. In the past, researchers in several coun-
tries have tried to establish if better medical education would
reduce the risk of DKA. One of the most extensive intervention
studies was the Parma campaign performed by Vanelli et al.
The project was based on a general, public information cam-
paign. The aim of the study was to check whether education
about the symptoms of diabetes among doctors, teachers, and
parents may have an influence on earlier diagnosis of DM1 and
therefore avoiding DKA and its consequences [14, 15]. The
Parma campaign obtained a reduction in DKA incidence at dia-
betes diagnosis unfound before, from 78% to 12.5%, while in
neighbouring provinces it remained unchanged [14, 15]. Simi-
lar studies were launched in Europe and Australia, but without
such spectacular effect [16-18]. Nevertheless, the authors of
all the relevant studies agree that healthcare professionals,
especially family doctors and primary care paediatricians, are
the most important targets for education [19, 20]. According
to our survey data, most Polish medical specialists and young
physicians during training have some general knowledge about
DM1, its symptoms, and diagnosis. However, to our dismay,
this is rather theoretical knowledge. Analysing the prevalence of
type 1 diabetes among Polish children, and the amount of gen-
eral advice provided by general practitioners, the low number
of newly diagnosed patients with DM1 is worrying. Even more
astonishing is the very rare use of such an accessible tool as
the glucometer. The results obtained must be interpreted within
the context of the study design. Eligible participants were all
members of a single healthcare system, potentially limiting the
generalizability of the findings to other populations. Neverthe-
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Table I. Comparison of correct answers [%] given by specialists and non-specialized physicians to questions concerning the

diagnosis of type 1 diabetes in children

Question % of correct
answers
What is fasting plasma glucose concentration Specialists 88% %2 0.1
for the diagnosis of DM1? . i . p =0.75
Physicians without specialization  90%
What is the value of random plasma glucose Specialists 88% %2 6.38
concentration for the diagnosis of DM17? . ) . p = 0.001*
Physicians without specialization ~ 100%
What is the value of 2-hour post-load glucose Specialists 96% ¥210.7
concentration during OGTT for the diagnosis of diabetes? . ) o p = 0.001*
Physicians without specialization ~ 72%
What kind of fluid is a first choice in rehydration Specialists 94% ¥20.21
with newly diagnosed DM17? " . o p =06
Physicians without specialization  96%
Is the OGTT obligatory to diagnose DM17? Specialists 96% %2 0.34
= 0.55
Physicians without specialization  98% P
What are typical early symptoms of DM17? Specialists 100% %2
=10
Physicians without specialization ~ 100% P

less, similar observations were published recently for the US
population of adult patients with type 2 diabetes, also indicat-
ing insufficient engagement of doctors despite having the ap-
propriate tools [21]. Patients may be misdiagnosed or over-
looked at disease onset because the initial symptoms of type 1
diabetes may be nonspecific [22]. As stated previously, many
children with newly diagnosed DM1 had seen a paediatrician or
family doctor within the previous 4 weeks [23]. That proves that
hyperglycaemia is initially missed in some patients. The most
common alternate diagnoses in children and adolescents are
infectious diseases, common in these age groups [13]. Many
symptoms of viral illnesses are nonspecific and may overlap
with DM1. As was shown in the past, awareness campaigns
focusing on symptoms more specific to DM1 should be per-
formed. However, as our research shows, knowledge alone is
not sufficient. Practical education of physicians is also neces-
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