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ABSTRACT

COVID-19 pandemic has changed everyday life and medical supervision of chronically ill patients. Epidemiological
measures, social distancing, and limited access to medical care impair glycemic control in patients with diabetes. Also,
type 2 diabetes is a risk factor for more severe form of coronavirus disease. A large proportion of diabetic patients are
placed in foster families who also adapt to the new situation. The purpose of this study was to examine the manner and
frequency of glycemic control in patients with type 2 diabetes who are placed in foster families in the region of Brod-
Posavina County. We established contact with patients suffering from type 2 diabetes situated in foster families and their
caregivers. Measurement of glycemia was performed several times a day with regular notes and the data were supple-
mented by an insight into the medical documentation of patients in the hospital information system. The study included
33 patients with type 2 diabetes. The relationship between HbAI1C with fasting and postprandial glycemia was linear.
There were no statistically significant differences in HbAIC regulation by type of therapy. There was a significant differ-
ence in the number of complications according to the level of HbAIC (Hi square test = 25.982, p <.001). The number of
complications generally increased as HbA1C regulation was poorer. During current COVID-19 pandemic, care for patients
with type 2 diabetes is significantly limited. Improved medical care for patients can be achieved by establishing coopera-
tion and daily communication between caregivers, family physicians and, if necessary, diabetologists, especially through
the use of online platforms and telephone communication, all with the aim of early detection of diabetes complications
and adequate treatment of patients in current conditions.
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Introduction

The COVID-19 pandemic, due to high infection rate of
SARS-CoV-2 and the possibility of severe and even fatal
complications, significantly changed our lives, limited
many activities, temporarily delayed the treatment of
non-communicable diseases, disrupted communication
with health care and increased the number of chronic com-
plications in the long run'2. Middle-aged and elderly peo-
ple are at high risk because of the associated comorbidi-
ties?.

Although diabetes does not increase the risk of SARS-
CoV-2 infection, some studies show that diabetes is the
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second most common comorbidity in COVID-193-4, Diabet-
ics have a high risk of poor outcomes due to associated
complications with the onset of COVID-19, while numer-
ous studies show that better regulation of glycemia im-
proves outcomes in the presence of SARS-CoV-2 infection?.
Well-controlled glycemia is positively correlated with a
reduction in the relative risk of all causes of death as well
as the consequences of SARS-CoV-2 infections.

In addition to general instructions on preventing the
spread of SARS-CoV-2 infection, special recommendations
have been issued for diabetics, which include adequate
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nutrition, physical activity as possible, more frequent gly-
cemic control and consultation with general practitioners
if necessary. The burden of the health system with the
current pandemic has reduced the scheduled visits of pa-
tients with chronic non-communicable diseases, especial-
ly hypertension, obesity, depression, and alcoholism®.

In the Republic of Croatia during the quarantine in
April/May 2020, the care for diabetic patients in person-
al contact was only during visits to emergency depart-
ment for glycemic disorders. Redistribution of medical
staff and epidemiological recommendations interrupted
function of outpatient’s clinics and diabetes education
center. Newly diagnosed patients with diabetes as well as
chronic patients have the possibility of direct individual
education on lifestyle changes, activities and application
of adequate therapy as well as on methods of self-care in
conditions of hypoglycemia or hyperglycemia. The only
possibility of complete diabetes education was carried out
only through acute hospitalizations. Additional treat-
ments for possible complications as well as their preven-
tion were currently stopped.

Diabetes consultations took place by telephone or on a
personal level in agreement with the family doctor, until
electronic consultations between general practitioner and
diabetologists were introduced. Care for diabetics situat-
ed in state homes for the elderly also took place by tele-
phone collaboration with health staff.

In the first months of the epidemic, diabetologists con-
trol and regulation of glycemia among diabetics placed in
foster families was not carried out by scheduled visits.
Patients from such systems were only hospitalized with
severe metabolic disorders through emergency admis-
sions. Precisely because of the difficulties in system like
this, we were interested in the care for diabetic patients
in foster families. The aim of the study was to establish
the method of glucoregulation of diabetics in foster fami-
lies during the COVID 19 pandemic.

Participants and methods

In Brod-Posavina County, in cooperation with the Cen-
tre for social work, we established contacts with foster
care and made a cross-sectional survey of the current
situation during May 2020. We gained insight into the
number of foster care, the age and educational structure
of foster stuff and the status of diabetics they care for.
From patient’s medical records, we determined overall
health status, diabetes complications, date of the last
scheduled visit and the last recommended therapy. We
observed the age and sex distribution of subjects, fasting
glycemia and 2 hours after meals values, the degree of
glycemic regulation assessed by glycated haemoglobin
level and current therapy. The correlation of therapy with
regulation and the presence of associated complications
with the medications that patients are taking were also
analyzed. Average values of glycated haemoglobin as a
measure of regulation are individualized and adjusted
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according to the latest recommendations for the elderly
population from Diabetes Care 2020.

We compared the data by telephone contact and ap-
proached the individual treatment of patients. Foster
owners sent us data of the anthropometric characteristics
of patients via the Viber or What’s App application. They
informed us about fasting glycemia and postprandial gly-
cemia. Once a week, they sent us the daily profiles of the
glycemia as well as the type and dose of therapy they were
receiving. In cases of individual deviations, controls were
performed more frequently.

Statistical methods

The data are described by descriptive statistics: calcu-
lation of percentages for categorical variables and average
values and scattering measures for continuous variables.
The degree of correlation between continuous variables
was estimated by the Pearson correlation coefficient. The
significance of the differences between the categorical
variables was assessed using the Chi square test. The
significance level used was 5%. Processing were carried
out in the SPSS 24 program

Results

During the epidemic, 108 patients were placed in foster
families in Brod-Posavina county, of whom 33 had type 2
diabetes. There were no patients with type 1 diabetes.
Descriptive data of respondents are shown in Table 1. (Ta-
ble 1, Figure 1)

As shown in Figure 1, the relationship between HbA1C
with fasting and postprandial glycaemia was linear. The
higher the HbA1C value, the higher the GP fasting value,
and this correlation was large in strength (r = 0.82, p
<.001). Also, the higher the value of HbA1C, the higher
the value of GP postprandial, and this correlation was also
large in strength (r = 0.81, p <.001).

There were no statistically significant differences in
HbA1C regulation by type of therapy (Tables 3—5, Figures
2 and 3).

A significant difference in the number of complications
existed only when using Premix and in the direction that
patients using Premix had more complications Premix
was prescribed to patients with a more severe picture (Ta-
ble 5). (Figures 4 and 5)

There was a significant difference in the number of
complications according to the level of HbA1C (Hi square
test = 25.982, p <.001). The number of complications gen-
erally increased as HbA1C regulation was poorer (Table
6, Figure 6).

Discussion and conclusion

Despite well known risk factors and complications of
diabetes, adequate education, good glycemic control, and
clinical inertia are major factors in improving the negative
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TABLE 1
DESCRIPTIVE DATA OF RESPODENTS

n % Min Max M SD
Age 32 62.00 88.00 74.4 6.0
Sex
Male 13 40.6%
Female 19 59.4%
BMI(body mass index) 32 25.4 37.2 30.5 3.5
*HbA1C 32 6.00 11.2 8.2 1.4
*HbA1C categories
Good regulation 6,5-7,5% 12 37.5%
Middle regulation 7,6-8,0% 4 12.5%
Low regulation 8,1-9,0% 9 28.1%
Very low regulation >9% 7 21.9%
GP NT( fasting glycemia) 6.7 15.2 9.5 2.2
GP PP (postprandial glycemia) 7.1 16.3 10.7 2.7

*Orientation ranges of HbAlc (otherwise determined individually depending on age, disease
duration, and associated complications), this is a personal clinical distribution dependent on

the observed population.
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Fig. 1. Relationship of HBA1C with glucose profile on an empty

stomach and after meals.

TABLE 2
NUMBER OF PATIENTS RECEIVING A PARTICULAR
THERAPY
*Therapy n (%)
SU 12.5%
DDP4 TH 28.1%
SGLT2 IH 20 62.5%
MET 28 87.5%
MET _categories 4 12.5%
0
850 2 6.3%
1500 3 9.4%
1700 10 31.3%
2000 13 40.6%
GLP1 AR 6 18.8%
Premix 6 18.8%
Total number of medications
1 3 9.4%
2 17 53.1%
3 12 37.5%

*SU(sulphonyurea’s derivats); DDP4-IH (dipeptidil peptidase 4 in-
hibitors); SGLT2-IH (Sodium glucose transport 2 inhibitors);
MET (metformin ); GLP1-AR (glucagon like peptidsl agonist recep-
tor); Premix (premix insulin analogs)
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TABLE 3
HBA1C ACCORDING TO THE TYPE OF DRUG ADMINISTERED

Good regulation Middle regulation Low regulation Very low regulation  Hi square test (p)
n (%) n (%) n (%) n (%)
SU 1 25.0% 0 0 1 25.0% 2 50.0% 2.431(.49)
DDP4 6 66.7% 1 11.1% 1 11.1% 1 11.1% 4.812 (.19)
SGLT 8 40.0% 3 15.0% 6 30.0% 3 15.0% 1.575 (.67)
MET 11 39.3% 3 10.7% 7 25.0% 7 25.0% 2.54 (.47)
GLP1 AR 3 50.0% 1 16.7% 1 16.7% 1 16.7% 0.847 (.84)
Premix 0 0 1 16.7% 2 33.3% 3 50.0% 5.613 (.13)
Number of medications
1 1 33.3% 0 0 2 66.7% 0 0 2.431 (.49)
2 5 29.4% 3 17.6% 5 29.4% 4 23.5%
3 6 50% 1 8.3% 2 16.7% 3 25.0%
Premix
3 0.25
GLPLAR
MET
DDP4
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
goodregulation  middle regulation ® low regulation ™ very low regulation good regulation = middle regulation mlow regulation m very low regulation
Fig. 2. HBAIC values according to the type of drug the patient Fig 8. HbAIc values according to the number of drugs patient is
is receiving. receiving.
TABLE 4 TABLE 5
DIABETIC COMPLICATIONS NUMBER OF COMPLICATIONS ACCORDING TO THE TYPE OF THE
THERAPY
* n (%)
CHD 21 65.6% 2-3 4-5 6-17 Hi square (p)
AKS 11 34.4% n ) n (%) n )
CVD 19 59.4% SU 2 50,0% 2 50,0% 0 0% 1.191 (.55)
CKD 9 28.1% DDP4 3 33,3% 6 66,7% 0 0% 3.398 (.18)
HA 31 96.9% SGLT 8 40,0% 10 50,0% 2 10,0% 2.78 (.25)
HLP 32 100.0% MET 11 39,3% 12 42,9% 5 17,9% 2.44 (.30)
PAD 5 15.6% GLP1 AR 0 0% 4 66,7% 2 33,3% 3.993 (.14)
DR 4 12.5% Premix 0 0% 2 333% 4  667%  11.87(.003)

Number of complications Number of medications

9_3 11 34.4% 1 0 0% 2 66,7% 1 33,3% 6.569 (.16)
4-5 15 46.9% 2 9 52,9% 5 29,4% 3 17,6%
6-17 6 18.8% 3 2 16,7% 8 66,7% 2 16,7%

*CHD (chronical heart disease); AKS (acute
coronary sindrom);CVD (cardivascular dis-
ease); CKD ( chronical kidney disease); HA
(arterial hypertension; HLP (hyperlipoprto-
teinemy); PAD (peripheral artery disese),
DR (Diabetic rethinopaty)
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Fig 4. Number of complications according to the therapy.

TABLE 6
NUMBER OF COMPLICATIONS ACCORDING TO HBA1C

2-3 4-5 6-17
n (%) n (%) n (%)
HbA1C
Good regulation 5 417% 6 50,0% 1 8,3%
Middle regulation 1 250% 3 175,0% O 0%
Low regulation 2 222% 6 66,7% 1 11,1%
Very low regulation 3 42,9% 0 0% 4 57,1%

outcomes of diabetes treatment. The introduction of new
drugs with proven cardiovascular protection, the change
of the Guidelines for the treatment of diabetes allows the
reduction of major adverse cardiovascular events (MACE)
3,4 and other high-risk conditions. Easy administration of
new drugs with flexible regimens improves adherence and
provides longer therapy, which is seen in the clinical out-
comes. Implementation of new drugs is difficult, even in
the highly developed countries with well-organized health
systems and the results are still below expectations.

Deviation of everyday life, especially during the out-
break of the COVID 19 pandemic significantly complicates
the care for diabetic patients. The burden on the health
system, the less possibility of contacts with members of
the diabetic team, less mobility of the population, and local
isolation significantly worsen the implementation of ade-
quate control and care for diabetics. Implementation of
self-control measures and telephone counselling of dietary
regimes with limited physical activity are necessary mea-
sures to maintain a seemingly normal control in the new-
ly created conditions. Overcrowding in family medicine
limits the possibilities of changing, and adjusting differ-
ential therapy, which overall contributes to poor patient
regulation during COVID-19 infection.

Regimes of glycemic control and regulation in nursing
homes and foster families are, even in normal circum-
stances, unfortunately significantly different from every-
day care. Achievements in glycemic care and control are
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Fig 5. Number of complications according to the therapy.
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Fig 6. Number of complications according to HBAIC.

the result of a personal engagement of individual, rather
than an organized system. According to the law of the
Republic of Croatia, eligibility criteria for family-based
foster care are adult unpunished persons, legally pre-
scribed accommodation condition for placed 4-8 persons.
Persons which provide family-based foster care, aren’t
obligatory to have any medical education. Neither do,
there is no recommendations by national diabetic societ-
ies about the basic medical education of foster caregivers.
Current circumstances of quarantine and limited avail-
ability of health care system, increases the awareness of
necessity of diabetes education for all members of fami-
ly-based foster care.

The care and screening of the elderly with diabetes
have to be more frequent and individually regulated, be-
cause of the many comorbidities and higher risk for com-
plications 246, Person with diabetes in foster family, have
little or no motive for self-management and self-control
of glycaemia. Faced with the problem of glycemic control
and regulation during a pandemic, we tested and orga-
nized new methods of caring for diabetics in foster fam-
ilies. According to the hospital medical documentation
and foster care, one third (34.5%) of the diabetic wards
were not on diabetic control for the past 30 months.

Glycemic controls were performed by family members
until they came to foster care, and then depending about
the initiative, education, and age of the foster care owner.
About 25% of fosters are middle-aged, of secondary edu-
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cational status and occasionally performed glycemic
checks once a week. 30% of fosters contacted family phy-
sicians for the issuance of glycemic reading strips. Only
5% of wards from foster families underwent screening
for complications, but according to the medical record,
most of them had complications before the coming to fos-
ter care. Our cross-sectional survey of foster care during
May 2020 showed that 50% participants, respectively to
their age, were poorly regulated.

Patients were treated in accordance with current
guidelines of the American Diabetes Association, Euro-
pean Association for the Study of Diabetes, and the Cro-
atian Diabetes Society. Subjects which used mixed insu-
lin analogues, in accordance with previous trends in
diabetes treatment, had more complications. One of the
goals of introduction of premixed insulin analogues was
to improve glucoregulation and reduce complications.
But, premixed insulin analogues failed to protect study
participants from complications. Combinations of indi-
vidual drugs among study participants, were associated
with less complications, what was in concordance with
previous publish studies. A negative correlation between
fasting and postprandial glycaemia was also confirmed,
referred on inappropriate carbohydrate intake and ne-
cessity of diabetic diet education. A huge proportion of
participants had poor glycemic control, which is partly a
consequence of general practitioner’s unavailability and
foster ignorance. So, we proposed the one way of problem
solution through the online education.

Screening for diabetes complications in older adults
should be individualized and periodically revisited, as
the results of screening tests may impact targets and
therapeutic approaches?+.

Studies on the use of technological advances in edu-
cation of self-control and support of diabetics showed that
during 2017 and 2018 mobile phones were most often
used to send reports on glycaemia, doses, treatment reg-
imens and degree of regulation, while telephone messag-
es and electronic communication were somewhat less
represented. Recently, the introduction of telemedicine
in educational and observational procedures in the treat-
ment of diabetics is taking over most of the control and
care of patients’.

The benefit of telemedicine, were observed in the
COVID-19 pandemic, through reduced live direct com-
munication, enables personal contact with the patient,
insight into the results of measurement and monitoring
of the patient based on all present data, and adjustment
and change of therapy. At the same time, it represents a
significant opportunity to educate and increase knowl-
edge about one’s own illness, treatment and control-11,

Despite the known possibilities of improving technol-
ogies in the monitoring and care of patients with diabe-
tes, most of the technological advances are gradually
coming into practice and currently benefit the younger
generations the most. It is to be expected that institution-
alized systems have somewhat less difficulty in estab-
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lishing virtual telemedicine consultation. Guided by the
recommendations of the National committee for the
treatment and prevention of diabetes, there is still diffi-
culties in implementing glycemic control in state homes
for the elderly and, family homes and especially in foster
families. Caregivers do not have properly medical educa-
tion for care and control of patients with chronic diseas-
es. At the end of the research, specialist diabetes team
held an online meeting with foster care owners. One of
conclusion was an organization of three-day training
module which included: nutrition, exercise, foot care, gly-
cemic control and the application of adequate therapy.
Educational material in the form of Power point presen-
tations and leaflets were prepared and sent to the foster
families by e-mail. Also, it was agreed to report glycemic
levels online on a weekly basis for all wards with the
possibility of individualization as needed. Some patients,
with the support of their families, got the Libre on-line
glycemic control system, which improved the level of con-
trol. Foster carers themselves are considering the possi-
bility of implementing a Libre on-line glycemic control
system, as a part of care for their diabetic wards. We
expect that this cooperation will ensure better care for
patients and reduce long-term complications.

Conclusion

The optimal glycemic control and good regulation of
diabetics in foster families is demanding but solvable. Fos-
ter carers as individuals or families are not trained to
apply all the recommended measures to improve and
maintain quality care for diabetics. Medical education on
management diabetes will enable foster family to imple-
ment basic measures of control and regulation of glycae-
mia. Online reporting and possible daily telephone com-
munication with diabetologists and family physicians will
certainly improve the care for people in foster care. The
economic effects will be seen later.
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KONTROLA GLIKEMIJE U BOLESNIKA S DIJABETESOM TIPA 2 U UDOMITELJSKIM OBITELJIMA
BRODSKO-POSAVSKE ZUPANIJE TIJEKOM PANDEMIJE COVID-19

SAZETAK

U novonastaloj situaciji pandemije COVID-19 svakodnevni Zivot pacijenata s kroni¢nim bolestima znacajno se promi-
jenio. Poznato je da pacijenti s dijabetesom tipa 2 imaju veci rizik od razvoja komplikacija bolesti COVID-19 i u novim
uvjetima pacijentima je puno teze obavljati redovite dijabetoloske kontrole. Veliki dio takvih bolesnika smjesten je u
udomiteljske obitelji koje se takoder prilagodavaju novonastaloj situaciji. Svrha ovog istrazivanja bila je ispitati nacin i
ucestalost kontrole glikemije u bolesnika s dijabetesom tipa 2 koji su smjesteni u udomiteljske obitelji u Brodsko-posavskoj
zupaniji. Studija je provedena na nac¢in da smo uspostavili kontakt s pacijentima koji boluju od dijabetesa tipa 2 koji se
nalaze u udomiteljskim obiteljima i njihovim skrbnicima. Mjerenje glikemije provodilo se nekoliko puta dnevno redovitim
biljeskama, a podaci su nadopunjeni uvidom u medicinsku dokumentaciju pacijenata u bolnickom informacijskom sus-
tavu. Studija je obuhvatila 33 bolesnika s dijabetesom tipa 2. Povezanost HbA1C s glikemijom nataste 1 posprandijalnom
glikemijom bila je linearna. Nije bilo statisti¢ki znacajnih razlika u regulaciji HbA1C prema vrsti terapije. Postojala je
znacajna razlika u broju komplikacija prema razini HbA1C (Hi kvadrat test = 25.982, p <.001). Broj komplikacija opéeni-
to se povecavao jer je regulacija HbA1C bila losija. U trenutnim uvjetima briga o pacijentima s dijabetesom tipa 2 znaca-
jno je ogranic¢ena. Bolji uvjeti za pacijente mogu se posti¢i uspostavljanjem suradnje i svakodnevne komunikacije izmedu
njegovatelja, obiteljskih lije¢nika i, ako je potrebno, dijabetologa, posebno koristenjem mreznih platformi i telefonske
komunikacije, a sve u cilju ranog otkrivanja komplikacija dijabetesa 1 adekvatnog lijeCenja pacijenata u trenutnim uvje-
tima.
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