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Characterization of patients using insulin in a
pharmacotherapeutic service and identification of
hospital readmissions

Abstract

Objective: To characterize patients with insulin-dependent Diabetes Mellitus (DM) accompanied by a
PF service in a teaching hospital, as well as to identify the occurrence of hospital readmissions and associated
factors. Methods: This is a cross-sectional study carried out in a general teaching hospital, being included
patients above 18 years old, of both genders, with type 1 or 2 DM diagnosis were admitted from April 2015
to April 2016, accompanied by the Pharmaceutical Follow-up Service of the hospital, who used insulin during
hospitalization and received indication for using this drug in the hospital discharge prescription. Data were
collected through consultation in electronic medical records and telephone contact after the hospital discharge.
Data were recorded in a Microsoft Excel spreadsheet, with the patients subdivided into groups with and without
readmission, followed by univariate analysis of associated factors by means of proportion comparison and logistic
model with penalized likelihood. Results: Patients who were re-admitted had higher blood sugar values, fewer
pharmaceutical interventions regarding insulin use, and longer average hospitalization time. The analysis of the
association between variables and readmission did not present statistical significance. Conclusions: The study
points out to weaknesses related to the offer of care to the patients under study, such as weaknesses in the coverage
for offering actions related to health education in the periods before and after hospital discharge, difficulty in
accessing the specialist physician and non-achievement of blood sugar measurement by some patients. There was
no association between any of the analyzed variables and hospital readmission.

Keywords: Diabetes Mellitus; Elderly, hospitalization, pharmaceutical services.

Caracterizagao de pacientes em uso de insulina em um servigo
de Acompanhamento Farmacoterapéutico e identificacao de
reinternacoes hospitalares

Resumo

Objetivo: caracterizar pacientes com Diabetes Mellitus (DM) em uso de insulina acompanhados por um
servico de AF em um hospital de ensino, assim como identificar a ocorréncia de reinternagoes hospitalares e
fatores associados. Métodos: Trata-se de um estudo transversal, realizado em um hospital geral de ensino, sendo
incluidos pacientes acima de 18 anos, de ambos os sexos, com diagndstico de DM tipo 1 ou 2, internados no
periodo de abril de 2015 a abril de 2016, acompanhados pelo servico de Acompanhamento Farmacoterapéutico
do hospital, que utilizaram insulina durante a internagao e receberam indicagio de uso desse medicamento
na prescricio da alta hospitalar. Os dados foram coletados por meio de consulta em prontudrio eletronico
e realizagio de contato telefonico apds a alta hospitalar. Os dados foram registrados em planilha do programa
Microsoft Excel, sendo os pacientes subdivididos em grupos com e sem reinternagao, seguido de realizagao
de andlise univariada de fatores associados por meio de comparagio de proporcdes e modelo logistico com
verossimilhanga penalizada. Resultados: Pacientes que reinternaram apresentaram maiores valores de glicemia,
menor numero de intervencoes farmacéuticas quanto ao uso de insulina, e maior tempo médio de internacao.
A andlise da associacao entre as varidveis e reinternagio nao apresentou signiﬁcﬁncia estatistica. Conclusoes:
O estudo aponta para fragilidades relacionadas ao oferecimento de cuidado aos pacientes em estudo e agoes
relacionadas a educacio em satde nos perfodos pré e pos alta hospitalar, dificuldade de acesso ao médico
especialista e ndo realizagio de mensuragio glicémica por alguns pacientes. Nao identificou-se associagao entre
quaisquer das varidveis analisadas e a reinternacdo hospitalar.

Palavras-chave: Diabetes Mellitus, idoso, hospitalizacio, servicos farmacéuticos.
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Introduction

The functioning and maintenance of the body depends on the
performance and balance related to the various hormones and substances that
meet the needs of the tissue and systems. One of these hormones is insulin, which
is secreted by the pancreas and promotes the entry of glucose into the cells. The
occurrence of deficiencies in the secretion or action of this hormone is associated
with the Diabetes Mellitus (DM) metabolic syndrome.'?

Insulin resistance is considered to be the precipitating factor for the
metabolic syndrome, characterized by a set of concomitant changes in the body,
such as, dyslipidemia, atherosclerotic cardiovascular disease, glucose intolerance
and compensatory hyperinsulinemia.’ This disease usually shows an initially silent
progression, but may result in severe clinical conditions, such as ketoacidosis,
and hyperosmolar hyperglycemic state, which can lead to death. Due to its high
population prevalence and complications resulting from its aggravation, the
metabolic syndrome is considered to be a major public health problem.**

According to the seventh atlas published by the International Diabetes
Federation (IDF), there were about 14.3 and 415 million people diagnosed with
this disease in Brazil and the world, respectively, in the year 2015." Studies show
that the number of cases is constantly increasing and it is estimated that in 2 years
there is may be approximately 63% increase in the number of diagnosed patients.*

Itis emphasized that diabetes is an isolated risk factor in the hospitalization
processes, and patients with this health problem are more likely to have hospital
infections and other complications during hospitalization, which is associated with
a higher mortality risk."*

In addition to hospitalization, it is understood that the moment after
hospital discharge may be constituted of failures in the communication processes
between health professionals, and health professionals and patients. This weakens
several actions related to care, among them the use of medicines,® which may also
contribute to the occurrence of hospital readmission.”

Despite identifying the contributions of the pharmaceutical care services
directed to hospitalized patients’' there is no identification of contributions
of these services for preventing hospital readmissions. A systematic review that
proposed to identify contributions of the pharmaceutical services in hospital
readmissions concluded that the studies had limitations and did not identify
contributions in preventing elderly re-hospitalization." This same study did not
show Brazilian experiences, which points out to the lack of studies on this subject
in Brazil.

When considering DM impact on the public health system context, one
identified the need for better knowledge on the occurrence of readmissions in this
profile of patients and contributions of pharmacotherapeutic follow-up (PF) in this
process. This study aims at characterizing patients with insulin-dependent Diabetes
Mellitus (DM) accompanied by a PF service in a teaching hospital, as well as to
identify the occurrence of hospital readmissions and associated factors.

Method

Design and studied site

This is a cross-sectional study, carried out in a general teaching hospital,
funded by the Unified Health System (Sistema Unico de Satde - SUS). This
hospital works as a training center for multiprofessional residency programs in
the elderly health, with the involvement of nurses, pharmacists, physiotherapists,
speech therapists, nutritionists, occupational therapists and psychologists.

Criteria of inclusion and exclusion

The study included patients over 18 years old, of both genders, diagnosed
with type 1 or 2 DM, hospitalized from April 2015 to April 2016, accompanied by
the hospital’'s PF service, who used insulin during the hospitalization and received
an indication for the using this drug in the prescription of the hospital discharge.
For data collection, telephone contact was also made with the patients after hospital
discharge, and the patients whose telephone contacts were unsuccessful after two
attempts by the absence of telephone service, were excluded from the study.

Data collection and analysis
This study considered socio-demographic, lifestyle, and clinical variables,

beingthem (i) socio-demographic:age, genderandreports offamilyinsufficiency (ii)
lifestyle: illiteracy and habits of alcoholism and smoking (iii) clinical: classification

of risk profile according to the institutional protocol, adherence problems in the
period prior to hospitalization (pre-hospitalization), measurement of blood sugar
level upon hospital admission, occurrence of hyperglycemia and hypoglycemia
during hospitalization, occurrence of amputation during hospitalization and type of
insulin prescribed upon hospital discharge.

Data were extracted from registers in medical records, and records on
reports of family insufhiciency were obtained through social service evolutions.
Family insufficiency is characterized by impaired family tie and low social support,
which can lead to the social vulnerability of the elderly, to a decline in psychological
and functional health, to poorer quality of life and to unsuccessful aging.? The
interest in the family insufficiency variable was due to the fact that elderly patients
may require more support from the family, especially when using insulin, which
may interfere with the re-hospitalization process. On the other hand, the illiteracy,
alcoholism, smoking variables, and all the clinical variables were obtained through
the records in the medical form document Pharmaceutical Evolution (FE).

The risk profile variable consists of a classification performed by the
institution under study and it considers the clinical specificity of each individual
duringhospitalization. The risk profiles are namedaccording to the multiprofessional
reference teams in providing care to the elderly patients, which are: Stroke, Fragile
Elderly, Vascular Impairment, Femur Fracture, Intensive Care (1C) and Palliative
Cares. In addition to these classifications, the variable named “others” was also
used, which corresponds to patients who do not fall into the classification of risk
profiles defined by the hospital, being cared in hospitalization units without a
reference multiprofessional team. The patients under study were directed to the PF
Service by an active search in the multiprofessional teams, or in case of the “others”
classification, sent by health professionals of the other hospitalization units. When
capturing the patients, pharmacists recorded the risk profile of the patient in the FE
document.

Adherence was measured from the self-report register of adherence
problems by patients during the pharmaceutical approach. The self-report on the
adherence most often consists of the sole method that health professionals have for
the clinical approach of the patients'*and constitutes a strategy that has relevance
in scientific research.'*!

Still the registers of medical records, we identified the pharmaceutical
interventions performed during hospitalization and hospital readmission records.

Hospital readmission

Theliterature has different definitions for the hospital readmission concept.
In some cases, subsequent hospitalizations related to the first hospitalization
are considered. In others, hospital readmissions occurring in the same service,
irrespective of diagnosis, are considered.' There are also divergences in relation
to the time interval, which can be delimited by the number of hospitalizations in a
certain time period.”” As the data collection occurred one year after the study period,
the identification of the re-hospitalization occurred through a consultation to the
computerized system of the institution, where the registry of new hospitalization
for the patients was evaluated in the maximum period of up to five months after
hospital discharge. This This option was based on the longer re-hospitalization time
identified in the patients who were treated in the first six months of the study.

Telephonic contact

To complement the data collection process, telephone contacts were
made with the patients about five months after discharge. The aim was to identify
information regarding access to the endocrinologist; existence of a glucometer at
home; blood sugar measurement periodicity; patient ability to inform on the last
blood sugar measurement, person responsible for the blood sugar measurement,
schedules and measurement values; report on receipt of educational information
about the use of insulin during hospitalization, as well as the existence of possible
doubts.

In case the patient could not answer the questions, the primary caregiver
was interviewed.

Data analysis

The collected data were recorded in Microsoft Excel spreadsheet,
followed by performing univariate statistical analysis. The used stratification variable
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was hospital readmission. The dispersion of the collected variables was analyzed
considering the occurrence or not primary outcome of hospital readmission.
Descriptive analysis was initially performed using absolute and relative frequencies.
A description on the variables found through the subdivision of patients between
Group 1 (no hospital readmission) and Group 2 (hospital readmission record)
was carried out, followed by identifying the differences in proportions between the
variables collected and the occurrence or not of re-hospitalization. Then, since that
the quasi-separation phenomenon in the data was observed, that is, some variables
predicted almost completely the interest outcome (hospital readmission) and that
for small samples, the traditional logistic model may be a bias origin in the results,
the logistic model with a penalized likelihood was used, allowing us to estimate the
odds ratios with more stability and advances in relation to the logistical traditional
model, working with convergences based on likelihood ratios."® The obtained
estimator was the odds ratio (OR) for re-hospitalization (compared to no hospital
readmission).

Two levels of statistical significance were considered, taking into account
the small sample size and the possibility for type II errors: 5% (p<0.05; statistically
significant 10% (p<0.10; trend to statistical significance), always considering a 95%
confidence interval (CI).

This work counts with approval of the Research Ethics Committee of the
Institution receiving the written opinion CAAE 42681215,5,0000,5149.

Results
A total of 605 pharmaceutical evolutions were analyzed, and 36 patients
were included in the study. The process of capturing and excluding the patients

involved in the study is shown in figure 1.

Figure 1. Explanatory flowchart of the subjects included in the study.

[ 605 Initial Developments J

Excluded:
396 evolutions without insulin use
reports during hospitalization.

Selected:
209 evolutions with insulin use reports during
hospitalization, corresponding to 85 patients.

Excluded:
14 patients due to death occurrence;
20 patients because they did not have
insulin prescribed at discharge

Selected:
51 patients with insulin prescribed upon

hospital discharge.

Excluded:
15 patients due to telephone contact
failure.

Total number of patients
included in the study: 36

Of the total number of patients (36), 18 (50%) were male. The median
age was 68.5 years, the minimum age was 41 years and the maximum was 85, the
mean hospitalization length was 284 days (standard deviation: 24.2 days), the
minimum time being 7 and the maximum time being 102 days. Quartiles 25, 50
and 75 corresponded to 12, 16,5 and 40 days, respectively. Table 1 shows the other
socio-demographic characteristics of the individuals included in the study.

Table 1. Socio-demographic profile, life habits and clinical variables

identified upon hospital admission.

Result.
Specification N (%)
N=36

Median age (years) N (%) 63.5
Gendern (%)

Male 18 (500)
Family insufficiency n (%)

Yes 2(56)

No 27(75.0)

Not informed 7(194)
Hliteracy n (%)

Yes 4(11.1)

No 26(722)
Not informed 6(16.7)
Alcoholism n (%)

Yes 10(27.8)

No 20(55.6)

Not informed 6(16.7)
Smokingn (%)

Yes 6(167)

No 24(66.7)

Not informed 6(16.7)
Risk profile n (%)

Vascular 14(389)

Stroke unit 6(16.7)

Femur Fracture 4(11.1)

Fragile Elderly 3(83)

IC 1(28)

Others 2(5.6)

Not informed 6(16.7)
Pre-hospitalization adherence problem n (%)

Yes 16 (444)

No 13(36.1)

Not informed 7(194)
Measurement of blood sugar upon hospital admission n (%)

Yes 27(750)

No 9(25.0)
Occurrence of hyperglycemia during hospitalization n (%)

Yes 29 (80.6)

No 7(194)
Occurrence of hypoglycemia during hospitalization n (%)

Yes 10(27.8)

No 26(722)
Patient submitted to amputation n (%)

Yes 13(36.1)

No 23(639)

Legend: Stroke: Cerebral Vascular accident; IC: Intensive Cares.
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The majority (63%) of the patients reported not having access to the
endocrinologist after hospitalization and were not able to report the value of blood
sugar level in fasting (66%) of the last measurement, as specified in table 2.

Table 2. Information obtained during the telephone contact

Specifications Periodicity, N (%)
Information provider
Caregiver 29 (80.6)
Patient 7(194)
Report of access to the endocrinologist after discharge 13(36.1)
Report of owning a glucometer 27(750)

Report on carrying out blood sugar measurement with

e 25(694)
Report of last glycemic measurement less than one month. 20(55.6)
Report of who carries out blood sugar measurement
Caregiver 23(63.9)
Patient 7(194)
Healthcare service 4(1L1)
Not accomplishing 2(56)
Report of measuring blood sugar level in fasting or randomly
Fasting 12(333)
Random 11 (30.6)
No report 13(36.1)
Report on measured blood sugar value in fasting
> 50 mg/dL to < 100 mg/dL 5(139)
>100mg/dL to < 140 mg/dL 3(83)
> 140 mg/dL to < 240 mg/dL 2(56)
Not knowing the value 2(56)
No report 24(66.6)
Report on randomly measured blood sugar value
> 50 mg/dL to < 100 mg/dL 1(28)
>100mg/dL to < 140 mg/dL 3(83)
> 140 mg/dL to < 240 mg/dL 4(11.1)
>240 mg/dL 2(5.6)
Not knowing the value 1(28)
No report 25(694)
Received hospital discharge advice on insulin use 21(583)
Report on doubt about DM 11 (30.6)
Report on doubt about insulin use 11(30.5)
Report on doubt about insulin use 11 (30.5)

When identifying the insulin types prescribed on discharge, it was
observed that 17 (47.2%) patients were discharged with a recommendation for just
using NPH insulin, and for 17 (47.2%) patients, NPH and Regular insulin, were
prescribed. Regarding other patients, there was 1 (2.7%) prescription only with
Regular insulin, and 1 (2.7%) prescription of NPH insulin and insulin glargine.

Regarding the occurrence of hospital readmission, it was found that
12 (33.3%) patients had at least one re-hospitalization at the study institution,
and 24 (66,7%) were not re-hospitalized. When identifying the characteristics of
the patients without re-hospitalization (group 1), those who show it (group 2)
identified a median age of 65,5 years old and 67.2 years old, and mean time for the
first hospitalization 0f 24.6 (standard deviation : 19.3) and 36,1 (standard deviation:
34) days, respectively.

Tables 3 to S indicate the odds ratio for re-hospitalization, according to
selected characteristics. There was no association among any of the characteristics
and the hospital readmission.

The information obtained by telephone contact subdivided by group, as
well as the odds ratio for re-hospitalization occurrence are described in table 4.

Table S exhibits clinical information regarding the hospitalization time
and post-hospital discharge according to the group.

Discussion

Gender predominance was notidentified among the studied patients. The
median age observed is related to the elderly population subgroup, probably due
to the fact that the captured patients were accompanied by a team of pharmacists
resident in a residency program with emphasis on the elderly care.

Regarding hospitalization time, a large variation between the minimum
and maximum time (7 and 102 days) is identified, which may be related to the
different clinical complexities of the patients. In other studies that approached
the hospitalization time, a great variation is also observed. It is identified that
the hospitalization is influenced by the causes-related to the hospitalization and
complexity regarding the clinical condition of each patient, among other factors."”

The majority of patients (75%) did not exhibit a medical report on
family insufficiency. This information is seen as positive in the context of follow-
up and assistance for the pharmacological treatment adequate accomplishment,
since that those elderly patients need more aid for drug administration, especially
insulin. However, it is understood that for the percentage of patients with family
insufficiency, specific strategies should be drawn up.*”

One also notes a major report on the non-existence of reports on alcoholism and
smoking, being 55,6% and 66,7%, respectively. Regarding the illiteracy reports, although it
was denied by the majority of the patients, a higher percentage of this variable was observed
in the group of patients who did not demonstrated hospital readmission, when compared
to the group that was readmitted ( 129% versus 8%, P: 0.114).

Problems related to literacy are still prevalent in the Brazilian and world
scenario, being a social barrier to be transposed in health interventions,” **. In the
study conducted in 2012 by Elliot et al, it was demonstrated that the complexity
of treatment in the elderly makes it difficult to understand, which reflects in the
adherence to the treatment. A larger report of failure to adhere to the treatment in
the period prior to hospitalization (44.4%) was observed, and it may be suspected
that understanding and adherence interfere in the development of complications of
the disease and in the hospitalization occurrence”

Regarding the risk profile of the followed up patients, a higher prevalence
of patients with vascular problems (38.9%) and stroke (16,7%) profile was observed.
It can be inferred that the higher prevalence in the vascular unit is related to the
studied group being made of patients with insulin use indication, which may have
as a reason for hospitalization, vascular complications arising from diabetes.** One
did not identify patients with the Palliative Care risk profile, which can be justified
by the fact that the hospital discharge occurrence is a criterion for inclusion in the
study. Hospital discharges are not frequently observed among the elderly patients
with the Palliative Care profile treated at the studied institution.

Most patients underwent blood sugar measurement upon hospital
admission (75%), which is essential to define the therapeutic course to be adopted
during the hospitalization. In addition, it was observed that hyperglycemia occurred
during hospitalization in 80.6% of the studied patients, which demonstrates the
need for adequate use of hypoglycemic agents, especially insulin. Hypoglycemia
occurrence  (27.8%) may be a reflection of using high insulin doses during
hospitalization. This finding is seen as shocking considering that the hypoglycemic
state is a precipitating factor for symptoms, such as seizures, tremor, sweating and
chills, unconsciousness and others.* In a study carried out in the same Institution, it
has been demonstrated that the clinical care actions of the pharmacist may promote
more safety and direction in relation to drug use.”®

It was observed that 36,1% of patients underwent some amputation type
of part of the lower limb or in the entire limb. Considering the profile of the patients
in this study, this result is close to those demonstrated in the study carried out in
Minas Gerais, where it was identified that patients undergoing amputation are
mainly elderly.?” Another study in the United States has identified that diabetic foot
complications and, consequently, amputations, are more common in patients with
advanced age, as well as being a great burden for the resources involved in health.*

In the second phase of the study, information was obtained by telephone
contact after hospital discharge, and the caregiver was the main provider for the
information (80.6%). In the studied hospital, the role of the caregiver is often assumed

y family members, information previously registered in other publications related to
the studied hospital
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Table 3. Socio-demographic variables, life habits and clinical variables identified upon hospital admission, in relation to the groups of patients without re-
hospitalization and with re-hospitalization records

Without With
Specification re—h(g&[}i:tazli:)aﬁon re—h(g&[yi:tallizz;ﬁon Odds ratio Confidence interval Pvalue
N; % N; %

Male gender 11;45.8 7;58.3 1.6 04-62 049
Family insufficiency

Yes 1,42 1,83 14 0.1-156 077

Not informed. 7,292 0;0.0 0.1 00-18 0.12

No 16; 66.7 11;91.7 Ref* Ref* Ref*
Mlliteracy

Yes 3; 125 1;83 0.6 0.1-4.5 0.60

Not informed 6;25.0 0;0.0 0.1 0.0-20 0.14

No 15;62.5 11;91.7 Ref* Ref* Ref*
Alcoholism

Yes 7;29.2 03;25.0 0.6 0.1-2.6 0.14

Not informed 6;25.0 00; 0.0 0.1 0.3-20 0.12

No 11;45.8 09;75.0 Ref* Ref* Ref*
Smoking

Yes 4,167 2;16.7 0.8 0.1-44 0.76

Not informed 6;25.0 0; 0.0 0.1 00-2.1 0.14

No 14;58.3 10; 83.3 Ref* Ref* Ref*
Median hospitalization time >16 days 12; 50.0 6; 50.0 1 0.3-38 >0.99
Hypoglycemia upon hospital admission 7;29.2 03;25.0 12 03-52 0.84
Hypoglycemia upon hospital admission 19;792 10;83.3 0.8 02-45 0.84
Risk profile

Stroke unit 4,167 2;16.7 Ref* Ref* Ref*

Vascular §;33.3 6; 50.0 14 02-88 0.73

Fragile Elderly 1;42 2;16.7 3 02-383 040

Femur Fracture 3; 125 1;83 0.8 0.1-9.0 0.84

IC 1;42 0;0.0 0.6 0.0-21.0 0.78

Others 1;42 1;83 1.8 0.1-279 0.67

6;25.0 0;0.0 0.1 00-36 024

Adherence problem before the 1st hospital admission

Yes 11;45.8 S;41.7 04 0.1-1.8 024

Not knowing 7;29.2 0;0.0 0.1 00-12 0.07

No 6;25.0 7; 583 Ref* Ref* Ref*
Amputation 9;37.5 4,333 12 03-4.7 0.84
Blood sugar level test upon hospital admission 19;79.2 8;66.6 19 04-83 040

*Ref. reference variable in the statistical calculation
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Table 4. Information obtained by telephone contact in relation to groups without hospital readmission record and with hospital readmission record

Without With

Specification readmission (N=24)  readmission (N = 12) Odds ratio C?:::iizllce Pvalue
N; % N; %

Information provider

Patient 7,292 0;0 Ref* Ref* Ref*

Caregiver 17;70.8 12;100.0 10.7 0.6-205.0 0.12
Report of consultation with endocrinologist 9;37.5 4,333 2 03-47 0.84
Report of owning a glucometer 18;75.0 9;75.0 1 02-48 095
Report on frequent blood sugar monitoring 17;70.8 8;66.6 12 03-5.1 0.77
Report of whom performs blood sugar monitoring

Patient 4,167 3;250 Ref* Ref* Ref*

Caregiver 15;62.5 8;66.7 0.7 0.1-36 0.67

Healthcare service 45167 0;0.0 0.1 00-3.6 0.24

Not accomplishing 1;42 1;83 13 0.1-184 0.85

Glycemic measurement time > 1 month 9;37.5 7;583 04 0.1-18 045
Report of measuring blood sugar in fasting or randomly after discharge

Fasting 9;37.5 3;250 Ref* Ref* Ref*

Random 6;25.0 S; 417 23 04-23 033

Not informed 9;37.5 4,333 1.3 02-28 0.77
Blood sugar level at random

> 50 mg/dL to < 100 mg/dL 1;42 0;0.0 Ref* Ref* Ref*

>100 mg/dL to< 140 mg/dL 2;83 1;83 1.8 00-794 0.76

> 140 mg/dL to <240 mg/dL 2;83 2,167 3 0.1-11583 0.55

>240 mg/dL 1;42 1;83 3 0.1-1512 0.58

Did not know the value 0;0.0 1;83 9 0.1-831.8 0.34

Not informed 18;75.0 7;583 12 0.0-333 091
Blood sugar level in fasting

>50mg/dL to < 100 mg/dL 4,167 1;83 Ref* Ref* Ref*

> 100 mg/dL to < 140 mg/dL 3125 000 04 00-14.1 063

> 140 mg/dL to < 240 mg/dL 1;42 1;83 3 02-557 046

Did not know the value 1;42 1;83 3 0.2-557 046

Not informed 15;62.5 9;75.0 1.8 02-138 0.55
Doubt about diabetes 8;33.3 3;250 14 0.6-6.1 0.66
Doubt about insulin use

Yes 8;333 3;250 Ref* Ref* Ref*

No 16;66.7 9;75.0 1.6 04-7.1 0.54
Received guidance by the institution on the use of insulin upon hospital discharge

Yes 16; 66.7 S;41.7 Ref* Ref* Ref*

No 8;33.3 7;58.3 2.6 0.7-10.5 0.17

*Ref. reference variable in the statistical calculation
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Table S. Specificities of blood sugar monitoring in the groups with presence and absence of hospital readmission

Specification N; % N; % ratio

Number of patients with blood sugar measurement

fasting upon hospital admission to hospital (Ref*no) 9375 31250 03 (01;23) 04
Number of patients with blood sugar measurement ) ) )

randomly on admission to hospital (Ref.*no) 6,250 3417 07 (02;28) 064
Blood sugar level in fasting upon hospital admission (mg/dL) ** 9;37.5 4,333 1 (1.0;1.0) 0.58
Blood sugar level at random upon hospital charge (mg/dL)** 218 308 1 (1.0;1.0) 0.54
Blood sugar level in fasting on post - discharge contact (mg/dL)** 225 199 1 (1.0;1.0) 0.56
Post-discharge contact random blood sugar level (mg/dL)** 132 198 1 (1.0;1.0) 0.69
Pharmaceutical interventions related to the insulin use 14; 583 02;16.7 0.8 (03;42) 097

“Ref. reference variable; **statistical analysis considering blood sugar value as a continuous variable

For patients with dependency and disability, the perception of the main
caregivers or the family about the disease constitutes an important part of the care,
and this factor should be considered by the health professionals.*

Regarding access to a specialist physician after the hospital discharge,
639% of the patients reported not having access to the endocrinologist. It is
considered interesting to implement strategies that guarantee access to the other
care levels after the discharge, so that discrepancies related to errors of medication,
health deterioration and possible hospital readmission cease to occur.**

It was observed that 75% of the contacted individuals reported having
the glucometer, while 25% did not. In addition, 69.4% reported performing weekly
blood sugar measurement. The caregiver (63.9%) followed by the patient (19.4%)
and health professionals (1.1%) was the main person responsible for this activity.
This finding reinforces the idea that family members generally assume the role of
caregiver also being responsible for handling and administering the drugs.**. In
addition to the existence of the glucometer not being reported by all interviewees,
nor did everyone with this device report performing frequent blood sugar
measurements. This indicates the need to improve strategies that stimulate self-care
in the profile of patients under study.

It is observed that 44:4% of the reports on the last measurement referred to the
minimum period of one month prior to the telephone contact. Regarding the usual time for
the measurement, 33.3% of the patients reported measuring in fasting, and 30.6% reported
measuring at random. Absence of a routine mensuration report occurred in 36,1% of the
patients.

Hospital readmissions can be classified as planned and contingent. The
planned ones would be those necessary for therapeutic follow-up and the eventual, those
that are avoidable. Possible re-hospitalizations could be avoided with better management
of the patient’s clinical condition, through the improvement of technologies, such as
adequate discharge planning, identification of the potential for self-care of the patient,
and provision of resources athome to meet their demands.**

It is understood that providing minimal resources to the adequate
monitoring, such as a glucometer, tapes, educational actions that stimulate self-
monitoring, and access to the endocrinologist would contribute to preventing the
worsening of the patient clinical status, which would trigger hospital readmission
possibilities.

When identifying the main therapeutic insulin regimens prescribed upon
hospital discharge, it was identified that the main prescribed regimens were NPH
insulin and association between NPH and Regular, being represented, each scheme,
by 47.22% of the prescriptions. This is in line with international documents.'

Despite the evidence on insulin use effectiveness in adult diabetic patients,
these schemes are considered complex for understanding in elderly individuals.*%
When analyzing the comparative data between the groups that demonstrated
or not readmission, it is identified that in relation to the hospitalization time, the
group 2 showed a major mean time when compared to the group 1. Such data may
be related to the fact that patients with longer hospitalization time showed more
complex clinical conditions. In relation to the post-discharge blood sugar values,
both groups had a decrease in fasting and randomized blood sugar values when
compared to hospitalization and post-hospital discharge periods. It is inferred
that the negative experience of hospitalization contributes to change in the patient
habits after hospital discharge, and the adoption of behaviors that contribute to self-
care and prevent the occurrence of complications.

One identified in the group that did not have hospital readmission
occurrence, the highest number of reports on blood sugar values in the range of >
100 mg/dL to < 240 mg/dL in the measurement of blood sugar at random. When
analyzing the same parameter for the hospital readmission group, one observes
the prevalence of reports in the range of > 140 mg/dL to > 240 mg/dL. Although
identifying differences in proportions between groups, the association analysis did
not identify statistical significance among the analyzed variables and the occurrence
or not of hospital readmission.

It is observed that the group that had hospital readmission received fewer
pharmaceutical interventions although all patients were linked to a pharmacotherapeutic
follow-up service. Considering that health education takes place at the time of
hospital discharge, and that the pharmacist needs to be informed about the discharge
approximately 24 hours before its occurrence, it can be inferred that the group that was
re-hospitalized was discharged in a less planned manner during the first hospitalization,
which may have prevented the pharmaceutical professional from carrying out the
orientation. This indicates the need to improve the process of discharge and referencing
the patient, so that the discharge is carried out with a multiprofessional approach and in
an effective way.

The re-hospitalizations bring out a great burden to the health system, in
addition to discomfort to the patient and their families, it is important to know the
profile of the population involved in this process, with the purpose of qualifying the
hospital care and, mainly, to plan efficiently the necessary care after the discharge.””
Raval and group pointed out that intervention strategies that reduce the risk for re-
hospitalization of the elderly, should consider the needs and complexities of this
patient profile.* The establishment of strategies for mapping patients with a higher
re-hospitalization profile and implementing specific educational actions for this
public are also recommended for the studied institution.

One understands as limitations of this study, the fact that the initial
collection was performed by means of register in medical records, occurring absence
of registration related to some information, and lack of prior standardization for the
records of the same by the involved professionals. However, there were few medical
records without the collected information, as specified in the tables in the results
topic.

The provision of information through telephone contact, without the
possibility for validating the same by the researchers, and the small sample size
are also seen as limiting factors. In addition, when considering the number of
subjects included in the study and the characteristics of the analyzed service, data
extrapolation is not allowed.

Also considering as limitation of the study, is the non-identification of
possible occurrence of hospital readmissions for the studied patients in other
institutions. However, it is noteworthy that the studied hospital is located in a
peripheral region in the city of Belo Horizonte, and the cared patients are residents
in regions for which the hospital is a reference in tertiary care. As the hospital is the
only one located in the scope region, it is believed that the possibility of patient re-
hospitalization in other institutions is remote. In addition, other studies that address
the identification of re-hospitalization generally consider just one sole hospital "

It is considered interesting to carry out studies with broader delineations,
related to the approach of this theme.
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Conclusion

Patients who were re-admitted had higher blood sugar values,
fewer pharmaceutical interventions regarding insulin use, and longer average
hospitalization time. The study points out to weaknesses related to the offer of care
to the patients under study, such as weaknesses in the coverage for offering actions
related to health education in the periods before and after hospital discharge,
difhculty in accessing the specialist physician and non-achievement of blood sugar
measurement by some patients. There was no association between any of the
analyzed variables and hospital readmission.
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