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Summary
Background The incidence and the comorbidities,
such as infectious diseases (e.g. pneumonia or in-
fluenza) of diabetes mellitus are increasing. Therefore,
the purpose of this study is to investigate immuniza-
tion status and preventive care in diabetes mellitus
patients.
Methods Two groups from the Austrian health inter-
view survey 2014 were identified, a cohort of diabetes
mellitus (DM) individuals (n=678) and a non-dia-
betes mellitus (non-DM) cohort (n= 15,093). The
frequencies of doctors’ visits, preventive care and
immunization status were compared. Furthermore,
the study population was divided by age (>50 years,
<50 years) and differences between >50 years old DM
with <50 years old DM and the >50 years old DM and
>50 years old Non-DM cohort were investigated.
Results In the DM cohort a higher frequency of in-
fluenza immunization (13.3% vs. 7.1%, p< 0.001), doc-
tor visits (89.4% vs. 75.4%, p< 0.001), and preventive
care, such as colonoscopy (11.2% vs. 6.8%, p< 0.001)
and hemoccult tests (32.6% vs. 22.1%, p< 0.001)
was observed. Even though older DM individuals
have a higher risk for complications, the >50 years
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DM cohort has similar frequencies of colonoscopy,
hemoccult test and immunization against influenza
and TBE (tick-borne encephalitis) compared to >50
years Non-DM. Although the >50 years old DM co-
hort had a higher frequency of doctors’ visits, they
still had lower frequencies of mammography and
dentists’ visits compared to >50 years old Non-DM.
In comparison to the <50 years old DM cohort, the
>50 years DM cohort was related to lower intact im-
munization status of tetanus, diphtheria, Polio and
TBE. Still a higher frequency of intact immunization
of pneumococcus, influenza and doctors’ visits in the
>50 years old DM cohort compared to the <50 years
old DM cohort can be reported.
Conclusion Preventive care and immunization status
in the DM cohort just differ slightly from the general
cohort but still should be improved.

Keywords Diabetes mellitus · Preventive care
medicine · Immunization · Public Health · Disease
Prevention

Introduction

Diabetes mellitus is a global burden with massive eco-
nomic costs. Around 12% of global expenditure on
health is assigned to the care of individuals with dia-
betes mellitus (DM) and its related complications [1].
In 2020, 463 million adults worldwide suffered from
diabetes mellitus and studies investigated that the
number of diabetes mellitus patients will rise to 471
million until 2030 [1]. Furthermore, in 2013 the Global
Burden of Disease Study listed diabetes mellitus as the
ninth major cause of reduced life expectancy [2]. In
2010, diabetes mellitus made 6.8% of the global mor-
tality and therefore led to 3.96 million deaths in adults
aged 20–79 years [3]. Even though the mortality rate
of DM individuals is decreasing, this specific cohort
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is still at higher risk when compared to non-diabetes
mellitus (non-DM) individuals [4]. The cause of dia-
betes mellitus being a global burden is its morbidity
and mortality, mostly resulting from its complica-
tions [1, 2], namely microvascular and macrovascular
complications [5, 6]. With the duration of diabetes
mellitus the incidence of these complications is rising
and also reduced life expectancy occurs in most of
the cases [6]. Patients with diabetes and comorbidi-
ties, such as hypertension and dyslipidemia had more
diabetes complications [7]. Further, it has been in-
vestigated that diabetes mellitus affects the incidence
of cancer and therefore especially preventive care is
important in this cohort [8]. Hyperglycemia in cancer
patients leads to increased rates of adverse events
and outcomes [9]. In addition, diabetes mellitus can
alter the immune system and therefore increase the
risk of infections. For example, an Austrian study in-
vestigated higher risk for pneumonia in a cohort with
diabetes mellitus [10]. In particular the high blood
glucose levels in DM individuals alters the immune
system and impairs the immune response [11]. Pre-
vious studies investigated that an excess of glucose
in systemic circulation can cause an increase in reac-
tive oxygen species (ROS) and the proinflammatory
cytokines interleukin 1 (IL-1) and interleukin 6 (IL-6)
[12, 13].

In the context of the increased risk of complications
in individuals with DM, especially data about the pre-
ventive care status are sparse. Hence the aim of the
present study was to investigate the preventive care
and immunization status in the high-risk population
of individuals with DM.

Patients, material and methods

Study design

This retrospective study was conducted in 2014 and
used self-administered paper questionnaires and
computer-assisted telephone interviewing for data
collection.

Source of data

The data for this study were provided from a large,
national public health survey, namely the Austrian
Health Interview Survey (AT-HIS n= 15,771). It was
part of the European Health Interview Survey (E-HIS).
AT-HIS included individuals over the age of 15 years,
who are living in Austria and were randomly chosen
and asked about their health, their lifestyle and their
utilization of the healthcare system. The participants
were recruited within the framework of the Austrian
sample census in 2013.

Measure

This dataset includes information about demographic,
lifestyle and social variables as well as overall health,
chronic conditions and healthcare utilization. It in-
cludes comorbidities such as diabetes mellitus, arte-
rial hypertension, chronic kidney disease, liver cirrho-
sis, myocardial infarction, angina pectoris or coronary
heart disease. Further it records the frequency of us-
ing preventive care, such as Papanicolaou smear (PAP
smear test), mammography, test for occult blood in
feces and colonoscopy. AT-HIS also captures the im-
munization status and the frequency of doctors’ visits
of the study population. In AT-HIS age was collected
in age groups: therefore, the first age group considers
individuals in the age between 15–19 years, the sec-
ond group consisted of DM individuals 20–24 years
old, the third of 25–29 years and so on until the age
group 95 years and older. The group of cardiovascular
diseases is defined by a positive history of myocar-
dial infarction, angina pectoris and/or coronary heart
disease. The variable stroke consists of individuals
suffering from stroke or stroke consequences. Sleep
disorder is specified as having trouble to fall asleep
or being intensely tired on nearly every day or more
than half of the time.

Statistical analysis

At first, data dictionary was scanned for variables
suitable for analysis. The variables were grouped into
baseline characteristics, and health and preventive
care as doctors’ visits, preventive care screening and
immunization status. Then two cohorts were formed,
one out of diabetes mellitus (DM) individuals (n= 678)
and one out of non-diabetes mellitus (non-DM) indi-
viduals (n=15,093). Frequencies for every variable of
both cohorts were investigated. Further the interac-
tion between diabetes mellitus and all variables was
explored to determine if the impact of the variables
differed for DM and non-DM individuals by a linear
and logistic regression model. Moreover, both cohorts
were separated by age. At first individuals with DM
over the age of 50 years and under the age of 50 years
were compared. The frequencies for every variable
were analyzed and the interaction of age on all vari-
ables was explored by a linear and logistic regression
model. A group of individuals over 50 years with dia-
betes mellitus was compared to a group over 50 years
without diabetes mellitus. Also, for the groups di-
vided by age the frequencies of all variables and the
interaction by linear and logistic regression were in-
vestigated. For all analyses statistical significance was
defined with a p-value< 0.05. Analyses were carried
out by R version 4.0.0 (Robert Gentleman and Ross
Ihaka—also known as “R & R” of the Statistics Depart-
ment of the University of Auckland, Auckland, New
Zealand).
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Table 1 Frequencies of basic characteristics for the DM and non-DM cohort and all p-values for the linear regression analy-
ses. Frequencies of basic characteristics for the cohort with and without DM and all p-values for the linear regression analyses.
Frequencies or mean value and standard deviation of basic characteristics for the over 50 years old DM and over 50 years
old Non-DM cohorts and all p-values for the linear regression analyses
Variable name DM (n= 678) Non-DM (n= 15,093) p-value Over 50 years DM

(n= 592)
Over 50 years Non-DM
(n= 6689)

p-value

Sex
Men
Women

–
357 (52.7%)
321 (47.3%)

–
6628 (43.9%)
8465 (56.1%)

<0.001 –
313 (52.9%)
279 (47.1%)

–
2918 (43.6%)
3771 (56.4%)

<0.001

Mean age groups (years) 60–64 45–49 <0.001 – – –

BMI (kg/m2) 29.5± 5.5 25.1± 4.3 <0.001 29.5± 5.3 26.1± 4.2 <0.001

CVD (n= 133) 36
(5.3%)

97
(0.6%)

<0.001 35
(5.9%)

83
(1.2%)

<0.001

Arterial hypertension
(n= 3160)

422 (62.2%) 2738 (18.1%) <0.001 393 (66.4%) 2179 (32.3%) <0.001

Stroke (n= 116) 22
(3.2%)

94
(0.6%)

<0.001 21
(3.5%)

79
(1.2%)

<0.001

Liver cirrhosis (n= 37) 5
(0.7%)

32
(0.2%)

0.001 5
(0.8%)

19
(0.3%)

0.05

CKD (n= 198) 40
(5.9%)

158
(1.0%)

<0.001 40
(6.8%)

107
(1.6%)

<0.001

Depression (n= 1053) 96
(14.2%)

957
(6.3%)

<0.001 83
(14.0%)

578
(8.6%)

<0.001

Sleep disorder (n= 1912) 155 (22.9%) 1757 (11.6%) <0.001 135 (22.8%) 1064 (15.9%) <0.001

DM diabetes mellitus, Non-DM non-diabetes mellitus, BMI body mass index, CVD cardiovascular disease, CKD chronic kidney disease

Results

Baseline characteristics

In total the study included 15,771 individuals in AT-
HIS, of which 678 were diagnosed with diabetes melli-
tus. The baseline characteristics of the study popula-
tion are presented in Table 1. Individuals with DM are
significantly older and were characterized by a higher
BMI. Out of the DMcohort 52.7%weremen and 47.3%
were women. Out of the non-DM individuals 43.9%
were men and 56.1% were women. Table 1 presents
that DM individuals were at higher risk of being di-
agnosed with several comorbidities, including cardio-
vascular disease, arterial hypertension, stroke, chronic
kidney disease, depression or sleeping disorders. In
Table 1 the baseline characteristics for the cohort with
DM and without DM were analyzed. Next in Table 1
individuals over 50 years with and without diabetes
mellitus were observed. Comparing these groups sim-

Table 2 Frequencies of immunization for the DM and non-DM cohort and all p-values for the linear regression analyses.
Frequencies of immunization for the over 50 years DM and the over 50 years Non-DM cohort and all p-values for the linear
regression analyses
Variable name DM (n= 678) Non-DM

(n= 15,093)
p-value Over 50 years DM

(n= 592)
Over 50 years Non-DM
(n= 6689)

p-value

Intact immunization against tetanus 475 (70.1%) 11,917 (80.0%) <0.001 401 (67.7%) 4915 (73.5%) 0.01

Intact immunization against diphtheria 269 (39.7%) 8676 (57.5%) <0.001 214 (36.1%) 3126 (46.7%) <0.001

Intact immunization against polio 251 (37.0%) 7847 (52.0%) <0.001 205 (34.6%) 2944 (44.0%) <0.001

Intact immunization against pneumo-
coccus

56 (13.8%) 333 (9.9%) <0.001 56 (9.5%) 333 (5.0%) <0.001

Intact immunization against influenza 90 (13.3%) 1072 (7.1%) <0.001 84 (14.2%) 741 (11.1%) 0.05

Intact immunization against TBE 427 (63.0%) 10,462 (69.3%) <0.001 396 (66.9%) 4377 (65.4%) >1

DM diabetes mellitus, Non-DM non-diabetes mellitus, TBE tick-boren encephalitis

ilar results when comparing DM versus non-DM indi-
viduals were seen.

Immunization

Looking at immunization a higher immunization
status coverage against influenza (13.3% vs. 7.1%,
p< 0.001) and pneumococcus in the DM cohort
compared to the non-DM cohort (13.8% vs. 9.9%,
p< 0.001) was found. The non-DM cohort was more
likely to have an intact immunization status against
tetanus (80.0% vs. 70.1%, p< 0.001), diphtheria (57.7%
vs. 39.7%, p< 0.001), polio (52.0% vs. 37.0%, p< 0.001)
and TBE (69.3% vs. 63.0%, p<0.001, Table 2). Com-
paring the >50 years old DM cohort to the >50 years
old non-DM cohort no difference in influenza and
TBE immunization can be found. The higher fre-
quency of pneumococcus immunization within the
DM cohort compared to the non-DM cohort in the
population over 50 years is still present (9.5% vs.
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Table 3 Frequencies of doctor visits for the DM and non-DM cohort and all p-values for the linear regression analyses.
Frequencies of doctor visits for the over 50 years DM and the over 50 years Non-DM cohort and all p-values for the linear
regression analyses
Variable name DM (n= 678) Non-DM (n= 15,093) p-value Over 50 years DM

(n= 592)
Over 50 years
Non-DM (n= 6689)

p-value

Hospitalized in the last 12 months 204 (30.1%) 2089 (13.8%) <0.001 190 (32.1%) 1265 (18.9%) <0.001

Dentist
In the last 6 months
in the last 6–12 months
over 12 months ago

–
263 (38.8%)
146 (21.5%)
269 (43.7%)

–
7329 (48.6%)
4140 (27.4%)
3624 (24.0%)

<0.001 –
225 (38.0%)
121 (20.4%)
246 (41.5%)

–
3152 (47.1%)
1679 (25.1%)
1858 (27.8%)

<0.001

General practitioner
In the last 12 months
over 12 months ago
never

–
606 (89.4%)
69 (10.2%)
3 (0.4%)

–
11,374 (75.4%)
3605 (23.9%)
114 (0.8%)

<0.001 –
534 (90.2%)
55 (9.3%)
3 (0.5%)

–
5129 (76.7%)
1505 (22.5%)
55 (0.8%)

<0.001

Specialist doctor
In the last 12 months
over 12 months ago
never

–
505 (74.5%)
163 (24.0%)
10 (1.5%)

–
9655 (64.0%)
5113 (33.9%)
325 (2.2%)

<0.001 –
436 (73.6%)
146 (24.7%)
10 (1.7%)

–
4460 (66.7%)
2102 (31.4%)
127 (1.9%)

0.01

5.0%, p<0.001), as well as higher frequency of tetanus
(73.5% vs. 67.7%, p= 0.01), diphtheria (46.7% vs.
36.1%, p< 0.001) and polio (44.0% vs. 34.6%, p< 0.001)
in the Non-DM cohort compared to the DM cohort
in the population over the age of 50 years. Lastly, the
DM cohort was split into >50 years and <50 years
(Supplementary Table 2). Compared to the <50 years
DM cohort, the >50 years DM cohort had a lower
frequency of tetanus (67.7% vs. 86.0%, p< 0.001),
diphtheria (36.1% vs. 64.0%, p< 0.001), polio (34.6%
vs. 53.5%, p< 0.001) and TBE immunization (66.9% vs.
67.4%, p< 0.001); however, the frequency of influenza
(13.3% vs. 7.1%, p<0.001) and pneumococcus immu-
nization (13.8% vs. 9.9%, p<0.001) was higher in the
>50 years DM cohort.

Doctor visits and hospital stays

The DM individuals more commonly visited the gen-
eral practitioner and specialist doctors (e.g. endocri-
nologist, cardiologist) in comparison to non-DM indi-
viduals (89.4% vs. 75.4%, 74.5% vs. 64.0%, p< 0.001).
The non-DM group had a higher frequency of dentist
visits compared to the DM group (48.6% vs. 38.8%,
p< 0.001) (Table 3). In the >50 years old DM cohort
a lower frequency of dentist visits was documented
compared to the >50 years old Non-DM cohort (Ta-
ble 3). The individuals over 50 years of age within the
DM cohort had a higher frequency of being hospital-
ized in the last 12 months (32.1% vs. 16.3%, p< 0.001),
but had a lower frequency of visiting the dentist com-
pared to the DM individuals under 50 years of age
(38.0 vs. 44.2%, p=0.01).

Preventive care

In comparison to the non-DM cohort, the total DM-
cohort was more likely to use preventive care, such as
hemoccult test (32.6% vs. 22.1%, p<0.001), mammog-
raphy (36.4% vs. 31.0%, p<0.001) and colonoscopy
(11.2% vs. 6.8%, p< 0.001). The DM individuals

also had a higher frequency of laboratory measure-
ments, such as blood glucose measurements (92.2%
vs. 57.2%, p< 0.001) and blood cholesterol (90.0%
vs. 55.8%, p< 0.001). In the supplementary Ta-
ble 1 all frequencies and p-values can be found.
Next the population older than 50 years was ob-
served. In the >50 years old DM cohort a higher
likelihood of blood glucose measurements (91.2% vs.
69.1%, p< 0.001), blood cholesterol (90.0% vs. 68.7%,
p< 0.001) and blood pressure measurements (91.9%
vs. 77.1%, p< 0.001) could be observed, as well as
a lower frequency of mammography compared to
the >50 years old Non-DM cohort (38.4% vs. 43.0%,
p= 0.01). In supplementary Table 2 the DM cohort
was split and compared according to age >50 years
old and <50 years old. Hence, the >50 years old DM
cohort had a higher frequency of colonoscopy (11.8%
vs. 7.0%, p< 0.001) and hemoccult test compared
to the <50 years old DM cohort (34.1% vs. 22.1%,
p< 0.001).

Discussion

The present study could observe that DM individuals
who are characterized by a higher frequency of comor-
bidities, more commonly visited a general practitioner
and specialist doctors and also had a higher frequency
of preventive care testing such as colonoscopy, mam-
mography, PAP smear and hemoccult test. Addition-
ally, they were more commonly immunized against
influenza when compared to non-DM controls. Sim-
ilar results concerning being hospitalized in the last
12 months, influenza immunization status and fre-
quency of hemoccult test and colonoscopy in the
>50 years old DM cohort compared to the <50 years
old DM cohort could be found. Further comparing
the >50 years old DM to the >50 years old non-DM
cohort, similar trends as in the non-age stratified
comparison were investigated. The only discrepan-
cies are no difference of frequency of influenza and
TBE immunization, colonoscopy, hemoccult tests and
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PAP smears. Differences investigated between women
and men with DM were a higher number of cardio-
vascular disease in men and more sleep disorders in
women. These findings are in line with the reports of
AT-HIS 2007 [14].

As mentioned before the high blood glucose in dia-
betes mellitus alters the immune system and impairs
the immune response [11]. The present study in-
vestigated that individuals with DM are more likely
to have a higher influenza immunization coverage.
Also, a Swiss study found a high number of annual flu
shots in DM individuals [16]. The higher frequency
of influenza shots in the DM population could re-
sult from more frequent visits to the general practi-
tioner. Current literature shows that individuals with
DM have a higher incidence for influenza and pneu-
monia and further are at higher risk for influenza-
mediated and pneumonia-related morbidity andmor-
tality [10, 15]. Due to the higher influenza-related
morbidity and mortality in individuals with diabetes
mellitus the general practitioner could be more likely
to suggest the annual flu shot to DM individuals. In
the age-stratified analysis, a higher frequency of in-
fluenza immunization within the >50 years old DM
cohort compared to the <50 years old DM cohort can
be found; however, the difference in intact influenza
immunization cannot be found in the comparison of
the >50 years old DM to the >50 years old Non-DM
populations. Even though the immune system of DM
individuals is weaker compared to healthy individuals,
especially in older patients. Therefore, all DM indi-
viduals should be vaccinated against influenza. Next
the intact immunization of other infections such as
tetanus, diphtheria, polio and TBE is still statistically
significantly lower in the DM cohort compared to the
non-DM cohort. In the present study an intact im-
munization of pneumococcus in 13.8% of the DM co-
hort could be observed. In comparison, another study
could show that around 39% of DM individuals re-
ceived a pneumococcal vaccination in 2007 [17]. Still,
in order to protect people with DM the target should
be to improve the immunization rate against all infec-
tions.

Concerning doctors’ visits, the results on visiting
general practitioners of DM individuals (89.4%) are
in line with recently published data of a Swiss study
group, who demonstrated that around 93.4% of DM
individuals attended their general practitioner annu-
aly [16]. In the Swiss study, around two thirds of the
DM individuals visited a diabetologist [16]. Looking at
our results, 74.5% of the DM cohort went to a special-
ist doctor in the last year. The frequency of attend-
ing a specialist doctor in the present study is higher
than in Switzerland, as this study includes all special-
ties compared to only diabetologists in Switzerland.
In general, the higher amount of general practition-
ers and specialist doctors’ visits could result from the
higher comorbidities found in the DM cohort. There-
fore, the individuals of the DM group could have more

check-ups and visits related to complications from the
underlying disease or comorbidities and visit a doc-
tors’ office more often. Next in 2014 an US study in-
vestigated the differences in annual dentist visits be-
tween a DM and a non-DM group. They observed that
around 61.4% of the DM group went to the dentist in
the last year compared to 66.5% in the non-DM group
[18]. In their study similar trends could be found. In
our study around 38.8% of the DM cohort visited the
dentist in the last 6 months compared to 48.6% of the
non-DM cohort. Even though periodontal disease is
known to be more frequent in diabetes mellitus pa-
tients the authors could observe a lower amount of
annual dentist visits in the DM group. Possible mech-
anisms linking periodontal disease to diabetes melli-
tus include elevated systemic levels of pro-inflamma-
tory cytokines, especially interleukin-1, interleukin-6
and tumor necrosis factor alpha [19]. Furthermore,
studies also claim that periodontal disease are related
to the development of diabetes mellitus [19]. More-
over, periodontal disease increases with age [20]. Still,
the >50 years old DM cohort was less likely to visit
the dentist compared to the >50 years old Non-DM
cohort. This finding could result from the low aware-
ness of the impact of diabetes mellitus on oral health
in the DM cohort [21]. Further, the insurance compa-
nies in Austria do not cover every treatment carried
out by the dentist. Therefore, socioeconomic situa-
tion of DM individuals could also affect the frequency
of visiting the dentist. Interestingly the present study
observed higher amounts of preventive actions in the
DM cohort compared to the non-DM cohort, except
for PAP smears and mammography. Also, looking at
blood pressure measurements and laboratory mea-
surements for the analysis of blood glucose and blood
cholesterol levels, there was a higher frequency in
the DM cohort. Similar trends can be observed in
a Swiss study, showing that 96% of the DM group
had a blood pressure and 94% a blood lipid mea-
surement in the last 12 months [16]. In compari-
son to the Swiss study the present study observed
91% of the DM cohort having a blood pressure and
90% a blood cholesterol measurement taken in the
last year. Health insurances suggest annual primary
care visits and usage of preventive screening such as
hemoccult test, colonoscopy, PAP smear and mam-
mography [22]. The recommendation from the Aus-
trian Federal Ministry of Social Affairs, Health, Care
and Consumer Protection for annual visits for pre-
ventive medical check-ups and gynecologist with PAP
smear for women is 18 years, mammography from
45 years on, hemoccult test and colonoscopy from
50 years on [22]. This finding accompanies the be-
forementioned age recommendation for these proce-
dures. Also, within the DM cohort it was investigated
that the >50 years old DM cohort had a higher fre-
quency of hemoccult test and colonoscopy compared
to the <50 years old DM cohort. Certainly, blood glu-
cose measurements are important for individuals suf-
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fering from diabetes mellitus and are carried out at
nearly every hospital and doctors’ visit. Further the
awareness of the higher mortality of DM individuals
with high blood pressure and high blood cholesterol
levels led to more frequent preventive care screenings
in individuals with DM [23]. More frequent preven-
tive care screening can be influenced by the higher
frequency of general practitioner and specialist doc-
tor visits of the DM cohort. Furthermore, more fre-
quent doctor visits could lead to a better communi-
cation of the importance of preventive care and give
an easier access to preventive care referrals. Next DM
individuals are more prone to development of cancer
and therefore preventive screening is very important
in this specific cohort [24]. Though studies discuss if
a higher usage of preventive care, such as mammog-
raphy, is leading to a higher detection rate of cancer or
to false positive cases [25]. In addition, the DM cohort
has more comorbidities, which could also be a reason
for more preventive care usage and also highlights its
importance; however, the non-existing differences in
influenza immunization comparing the >50 years old
DM to the >50 years old Non-DM cohort illustrates
that immunization status has to be improved in the
vulnerable DM individuals, particularly as this study
investigated a higher frequency of general practitioner
visits in the >50 years old DM cohort. Especially, since
the vaccination rate against influenza between 2007
and 2014 was decreasing [14]. Therefore, it is crucial
to not only understand the immunization usage of
DM individuals but also to raise awareness of higher
infection morbidity and mortality for them in order
to achieve an intact influenza immunization in the
whole DM population.

In the present study some limitations have to be re-
ported. The first limitation is the use of self-reported
data. Indeed, the usage of self-reported data could
lead to overestimated and underestimated frequencies
of diseases and care usage. The second limitation is
that these data do not differentiate between type 1 and
type 2 diabetes mellitus. Due to a worldwide higher
prevalence of type 2 diabetes mellitus, we conclude
that the majority of this DM cohort are type 2 diabetes
mellitus patients [26, 27]. Further, the DM cohort was
divided by age and also investigated the DM popu-
lation over 50 years to make sure reported cases are
mostly diabetes mellitus type 2. Lastly, the >50 years
old DM cohort was compared to the >50 years old
Non-DM cohort and the <50 years old DM cohort.

Novel strength of the present study is that to the
best of our knowledge, it is the first to investigate
a variety of preventive care screenings, the frequency
of different doctor visits and the immunization status
in a big DM cohort compared to a non-DM cohort.
The findings of the present study could lead to set
priorities in order to further improve preventive care
in DM individuals, especially for the >50 years old
DM population. Especially, as albeit the higher fre-
quency of doctor visits in the >50 years old DM pop-

ulation no difference in the frequency of preventive
care compared to the >50 years old Non-DM popula-
tion is found.
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exceeds the permitted use, you will need to obtain permis-
sion directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/.
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