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Introduction

Results: 261 admissions were recorded for Castilla-La Mancha Public Health Service E&N depart-
ments. 82.8% were urgent and 53.7% were due to type 1 diabetes mellitus. A total of 5955
patients were seen on an interconsultation basis, 591 of whom were analysed. The most frequent
reason for interconsultation was diabetes mellitus/hyperglucemia (28.8%), requiring 6.1 +6.7
days per patient. However, interconsultations for artificial nutrition required more days of
attendance per patient and accounted for a higher percentage of the total number of days of
interconsultation (60.4%).

Conclusions: The inpatient care activity of the E&N departments of Castilla-La Mancha Public
Health Service mainly consists of attending to patients with chronic pathologies of high hospital
prevalence such as diabetes mellitus/hyperglucemia and, especially, clinical nutrition.

© 2020 SEEN and SED. Published by Elsevier Espana, S.L.U. All rights reserved.

Actividad asistencial en planta de Endocrinologia y Nutricién en Castilla-La Mancha
(estudio AAPENCAM)

Resumen

Introduccion: La actividad de los servicios de Endocrinologia y Nutricion (EYN) incluye la asis-
tencia en planta de pacientes propios o mediante interconsultas. La actividad asistencial en
planta del conjunto de servicios de EYN de un sistema pUblico de salud no ha sido estudiada en
nuestro pais.

Material y métodos: Estudio retrospectivo de la actividad en planta de hospitalizacion durante
2018 de los Servicios de EYN del Servicio PUblico de Salud de Castilla-La Mancha para conocer las
caracteristicas de los pacientes atendidos, tanto con caracter de interconsulta como ingresados
a cargo de los propios servicios, asi como la casuistica de la patologia de dichos pacientes. Se
analizaron todos los pacientes ingresados a cargo de EYN y una muestra del 10% de los atendidos
como interconsulta.

Resultados: Se registraron 261 ingresos a cargo de los servicios de EYN del Servicio Publico
de Salud de Castilla-La Mancha. El 82,8% tuvieron caracter urgente y el 53,7% fueron por
diabetes mellitus tipo 1. Se atendieron 5955 pacientes en régimen de interconsulta, de los
cuales se analizo una muestra de 591. El motivo de interconsulta mas frecuente fue la diabetes
mellitus/hiperglucemia (28,8%), requiriendo 6,1 & 6,7 dias por paciente. Sin embargo, las inter-
consultas para nutricion artificial requirieron mas dias de asistencia por paciente y supusieron
un porcentaje mayor del total de dias de interconsulta (60,4%).

Conclusiones: La actividad en planta de los servicios de EYN del Servicio Publico de Salud
de Castilla-La Mancha se basa en la asistencia de pacientes con patologias cronicas de alta
prevalencia hospitalaria como la diabetes mellitus/hiperglucemiay, especialmente, la Nutricion
Clinica.

© 2020 SEEN y SED. Publicado por Elsevier Espafa, S.L.U. Todos los derechos reservados.

and Nutrition Departments with diseases specific to the
specialty, as well as patients admitted under the supervi-

Endocrinology and Nutrition is the branch of Medicine that
studies the physiology and diseases of the endocrine sys-
tem, the metabolism of nutritional substances, natural and
artificial nutrition, health promotion through the prevention
of diet-related diseases, and the corresponding diagnostic,
therapeutic and preventive techniques used in these areas
of medical knowledge.’

Endocrinology and Nutrition Departments in turn have
care, teaching, management and research functions. Patient
care activity is carried out both in hospital (inpatients and
day hospital patients) and in the outpatient area through
the endocrinology and nutrition outpatient clinics.’ The hos-
pital ward attends patients admitted by the Endocrinology

sion of other Departments that perform interconsultations
for the management of endocrine or nutritional comorbidi-
ties.

The Endocrinology and Nutrition Ward Care Activity
in Castilla-La Mancha (Actividad Asistencial en Planta de
Endocrinologia y Nutricion en Castilla-La Mancha [AAPEN-
CAM]) study was sponsored by the Sociedad Castellano-
Manchega de Endocrinologia, Nutricion y Diabetes, and was
designed to determine the characteristics of the hospital-
ized patients attended by the Endocrinology and Nutrition
physicians of the Regional Health Service of Castilla-La Man-
cha (Servicio de Salud de Castilla-La Mancha [SESCAM]) -
both in the context of interconsultation and admitted by
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the Departments themselves - as well as the diseases seen
in these patients.

Material and methods

The AAPENCAM was a retrospective cross-sectional study
that analyzed the hospital ward activity of the Departments
of Endocrinology and Nutrition of the public hospitals of
Castilla-La Mancha between 1 January and 31 December
2018.

On one hand, an analysis was made of all patient admis-
sions under the charge of the Endocrinology and Nutrition
Departments of the SESCAM, and on the other, an analysis
was carried out of a random sample of patients seen on an
interconsultation basis during hospital admission.

Study variables

For each patient admitted under the charge of the
Endocrinology and Nutrition Departments, we documented
patient age and gender, whether admission was on an emer-
gency or scheduled basis, whether the patient died during
admission, the total days of hospital stay, the days of admis-
sion under the charge of the Endocrinology and Nutrition
Department, and up to two diagnoses as the cause of admis-
sion.

With regard to the patients attended on an interconsul-
tation basis, we recorded age and gender, the total number
of working days of patient care, and up to two reasons
for consultation from a predetermined list including dia-
betes mellitus/hyperglycemia, other endocrine disorders,
parenteral nutrition, enteral nutrition, and other types of
nutritional support or assessment. For each reason for inter-
consultation, the number of working days dedicated to the
consultation was recorded. In the case of patients in whom
the reason for care was the prescription of parenteral nutri-
tion, the management of hyperglycemia/diabetes mellitus
was not considered an additional reason. In any other rea-
son for interconsultation, if patient hyperglycemia/diabetes
mellitus was moreover also managed, it was considered a
second reason. In patients for whom two interconsultation
reasons were recorded, their order of priority was left to
the investigators’ discretion. When these reasons for care
were successive, the number of days of care coincided with
the sum of the days spent on each of the reasons. However,
when two reasons applied simultaneously, the sum of the
days spent on each of them was greater than the total days
of care. In some patients, the total days of care was greater
than the sum of the days corresponding to the two docu-
mented reasons, because they were also seen for a third
reason that was not tabulated.

Statistical analysis

The statistical analysis was carried out using R software,
version 3.5.2,% through the integrated development envi-
ronment Rstudio.?

The results of the patients seen on an interconsultation
basis are expressed, in the case of proportions, as a percent-
age along with the corresponding 95% confidence interval

(95%Cl). In the case of patients admitted under the charge
of the Endocrinology and Nutrition Departments, the confi-
dence interval of the proportions was not calculated, since
all admissions were recorded.

Age, in years, was analyzed as a continuous variable,
and its result was expressed as the mean and standard
deviation (SD). Gender, the number of reasons for inter-
consultation or of admission per episode and, in the case
of patients admitted under the charge of the Endocrinology
and Nutrition Department, whether admission was sched-
uled (elective) or on an emergency basis, were reported
as percentages. These percentages were expressed, where
applicable, together with the corresponding 95% confidence
interval, calculated using the epi.conf function of the epiR
version 1.0-2 package.*

With regard to the diagnoses, for the patients admit-
ted under the charge of the Endocrinology and Nutrition
Departments, an analysis was made of the proportion of the
different diagnoses recorded as first diagnosis and as second
diagnosis, expressed as percentages. For the patients seen
on an interconsultation basis, we calculated the percentage
of the different reasons for interconsultation - both the first
reason and second reason, and the overall reasons, regard-
less of the order in which they were recorded. For each of
them we calculated the corresponding 95% confidence inter-
val, using the MultinomCl function of the DescTools version
0.99.28 package.’ In addition, for the total days of intercon-
sultation, we calculated the percentage of days dedicated
to each of the interconsultation reasons using the wpct
function of the Weights version 1.0 package,® followed by
estimation of the confidence interval using the MultinomCl
function.

With the main diagnosis, in the patients admitted under
the charge of the Endocrinology and Nutrition Departments,
and with the overall interconsultation reasons regardless of
the order in which they were collected, for the patients
seen on an interconsultation basis, we calculated age and
the proportion of women for each diagnosis or reason for
interconsultation.

Sample selection and size

The analysis of the patients admitted under the charge of
the Endocrinology and Nutrition Departments involved all
patients admitted during 2018; no sample was therefore
used.

The analysis of those patients seen on an interconsulta-
tion basis was performed using a sample. Although the way
in which this care modality is registered differs among the
hospitals participating in the study, in all of them we were
able to obtain a list of patients seen in 2018 on an intercon-
sultation basis with Endocrinology and Nutrition. A random
sample of this list of patients was selected from each hospi-
tal. In most centers and patients it proved possible to stratify
randomization per Department in charge of the admitted
patient, or at least to stratify whether interconsultation was
due to an endocrinological cause or for nutritional treatment
or assessment.

The sample size was calculated through simulation using
the MultinomCl function of the DescTools package, in order
to secure a confidence interval of under +5% in the pro-
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Table 1 Main diagnoses among the patients admitted under the charge of the Endocrinology and Nutrition Departments, and
age and gender of the patients according to diagnosis.
Diagnosis Number of Age (years) Percentage
admissions Mean =+ standard of women
(percentage) deviation
Decompensation of type 1 diabetes mellitus 96 (36.8) 31.5+14.6 50.00
Onset of type 1 diabetes mellitus 44 (16.9) 29.6+14.3 31.8
Performance of diagnostic tests 24 (9.2) 47.4+17.5 66.7
Decompensation of type 2 diabetes mellitus 18 (6.9) 59.0+10.1 22.2
Onset of type 2 diabetes mellitus 17 (6.5) 55.2+15.5 23.5
Admission for presurgical management of endocrine disease 9 (3.5) 44.5+12.8 55.5
Other endocrine diseases 8 (3.1) 53.2+16.0 12.5
Performance of percutaneous endoscopic gastrostomy 8 (3.1) 68.8+11.6 25.0
Thyroid disease 7 (2.7) 45.94+9.2 85.7
Hypercalcemia 6 (2.3) 76.6 £15.2 83.3
Hypocalcemia 6 (2.3) 53.6 £17.2 83.3
Other nutritional disorders 6 (2.3) 43.7 £24.9 66.7
Hyponatremia 5(1.9) 35.7+24.6 40.0
Hypoglycemia in non-diabetic patient 4 (1.5) 42.1+28.7 25.0
Complication of percutaneous endoscopic gastrostomy 2 (0.8) 59.8+3.2 100.0
Pituitary disease 1(0.4) 32.4 100.0

portions of the first reasons for interconsultation. In this
regard, we considered a population of 6000 interconsulta-
tions and the total of 5 possible reasons for care. A sample
of 600 patients was found to be needed for analysis; a ran-
dom sample of 10% of the total patients seen during the year
on an interconsultation basis was therefore selected in each
center. If a given patient experienced multiple admissions
over the year on an interconsultation basis, the case was
considered to correspond to a single process.

Results

Patients admitted under the charge of the
Endocrinology and Nutrition Departments

During 2018, a total of 261 admissions occurred in 6
of the Endocrinology and Nutrition Departments of the
SESCAM (Complejo Hospitalario Universitario de Albacete,
Hospital Virgen de la Luz de Cuenca, Hospital General
Universitario de Ciudad Real, Hospital Universitario de
Guadalajara, Hospital Nuestra Sefiora del Prado de Talav-
era de la Reina and Complejo Hospitalario de Toledo), of
which 120 corresponded to women (46.0%). The patient
age (mean = standard deviation [SD]) was 41.0 £+ 19.5 years,
with an interquartile range (IQR) of 22.7-55.4 years. The
age range was 7.0-93.7 years.

Of the total admissions, 216 (82.8%) were of an emer-
gency nature, and in only four of the admission episodes
(1.5%) were two diagnoses coded. In the year of the study,
no patients died during admission under the charge of an
Endocrinology and Nutrition Department in the hospitals of
the SESCAM.

The hospital stay was 4.7 +£5.0 days, with a median of
four days, an interquartile range of 2-5 days, and a range
of 0-59 days. The duration of stay in the Endocrinology and
Nutrition Department was 4.0 4.5 days, with a median of

three days, an interquartile range of 2-5 days, and a range
of 0-59 days.

Admission due to type 1 diabetes mellitus, secondary
to decompensation of already known diabetes disease or
to the onset of the disease, was by far the most common
cause of admission. Table 1 shows the data corresponding to
the main diagnosis of the patients. Of the four admissions
in which a secondary diagnosis was recorded, two involved
autoimmune thyroid disease in patients with onset of type
1 diabetes mellitus, while the other two involved other
unspecified endocrine disorders. Table 1 also shows the age
and gender of the patients admitted according to each of
the disorders.

Patients seen on an interconsultation basis

In the course of 2018, a total of 5955 hospitalized patients
were seen on an interconsultation basis by the Endocrinol-
ogy and Nutrition Departments/Sections/Units of Complejo
Hospitalario Universitario de Albacete, Hospital La Mancha-
Centro de Alcazar de San Juan, Hospital General de Almansa,
Hospital General Universitario de Ciudad Real, Hospital
Virgen de la Luz de Cuenca, Hospital Universitario de
Guadalajara, Hospital Comarcal de Hellin, Hospital Nues-
tra Senora del Prado de Talavera de la Reina, Complejo
Hospitalario de Toledo and Hospital General de Villarrob-
ledo. Of these patients, a sample of 591 was analyzed in
the present study. Registry problems precluded the inclusion
of cases from another district hospital with approximately
60 patients seen on an interconsultation basis during the
mentioned study period.

A total of 43.5% (39.7-47.3) of the patients were women.
The mean age (+standard deviation [SD]) was 64.1+17.3
years, with a median of 66.5 years and an interquartile range
(IQR) of 54.8-77.0 years.
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Table 2 Distribution of reasons for interconsultation, expressed as percentage with 95% confidence interval (95%Cl).

Reason for interconsultation

Primary reason

Primary or secondary reason

Diabetes mellitus/hyperglycemia
Parenteral nutrition

Enteral nutrition

Other nutritional support or assessment
Other endocrine disorders

28.8 (24.7-33.0)
23.4 (19.3-27.6)
17.9 (13.9-22.2)
15.6 (11.5-19.8)
14.4 (10.3-18.6)

28.1 (24.4-32.1)
21.8 (18.0-25.7)
17.9 (14.1-21.8)
18.8 (15.0-22.7)
13.4 (9.7-17.3)

Table 3

Days dedicated to care on an interconsultation basis per patient.

Primary reason for interconsultation

Total days of care per

Days spent on first Proportion of

patient reason for care per total days of
patient care
Diabetes mellitus/hyperglycemia 6.1+6.7 6.0+6.4 23.6
(22.0-25.2)
Parenteral nutrition 14.4+13.1 11.7£13.1 37.4
(35.8-39.0)
Enteral nutrition 11.0+£10.7 9.44+8.5 23.0
(21.5-24.7)
Other endocrine disorders 2.9+2.6 2.8+2.6 5.5 (3.9-7.1)
Other nutritional support or assessment 5.4+9.3 5.0+9.0 10.6 (9.0-12.2)

Days dedicated to care on an interconsultation basis per patient according to the primary reason for interconsultation expressed as
mean =+ standard deviation (SD) and proportion of total days of care dedicated to each primary reason for interconsultation reported as

percentage and 95% confidence interval (95%Cl).

In relation to interconsultation, the patients seen for dia-
betes mellitus/hyperglycemia were 63.9 4+ 16.3 years old,
and 42.1% (35.3-49.1) were women. Those seen for other
endocrine disorders were 59.0+ 18.3 years old, and 53.8%
(43.7-63.6) were women. Those seen for the prescription of
parenteral nutrition were 68.0+16.0 years old, and 40.4%
(32.9-48.8) were women. Those seen for the prescription
of enteral nutrition were 69.6 +13.1 years old, and 40.3%
(32.1-49.1) were women. Lastly, those seen for other nutri-
tional support or assessment were 60.7 + 18.3 years old, and
48.5% (40.0-57.0) were women.

A single healthcare reason was recorded in 82.7%
(79.9-85.8) of the cases, while two were recorded in the
rest of cases. Patient care lasted 8.3 +10.2 days, with a
median of 5 days and an interquartile range of 2-10 days.

The most common reason for interconsultation among
the 591 patients was diabetes mellitus/hyperglycemia, fol-
lowed by parenteral nutrition, whether considered to be the
main reason or any reason for interconsultation. Table 2
shows the data referred to the reasons for interconsulta-
tion: both those cases recorded as the primary reason and
those in which primary or secondary reason was not taken
into account.

The 591 patients analyzed required a total of 4925 days
of care. Although diabetes mellitus/hyperglycemia was the
most common reason for interconsultation, parenteral and
enteral nutrition required longer care times per patient.
Accordingly, of the total days of interconsultation-based
care among the endocrinologists of Castilla-La Mancha dur-
ing 2018, parenteral nutrition was the reason for which most
days of care were required (Table 3).

Discussion

To the best of our knowledge, this is the first multicenter
study on the clinical activity in hospitalized patients of spe-
cialists in Endocrinology and Nutrition referred to the global
Spanish Regional Health System.

The number of admissions under the charge of the
Endocrinology and Nutrition Departments of the SESCAM was
not particularly notorious when compared to the number of
patients seen on an interconsultation basis. This is due on
one hand to the fact that most endocrine and nutritional dis-
orders can be managed on an outpatient basis, and on the
other to the fact that not in all SESCAM hospitals do the
Endocrinology and Nutrition Units/Sections/Departments
have specifically assigned beds for admissions. As a result,
patients admitted with disease corresponding to the spe-
cialty of Endocrinology and Nutrition are admitted under
the charge of other Departments such as Internal Medicine
(a circumstance also sometimes seen in hospitals with
beds assigned to Endocrinology and Nutrition when patient
admission is decided by physicians on duty who are not
endocrinologists).

In this regard, it should be noted that more than half
of the admissions under the charge of Endocrinology and
Nutrition were due to type 1 diabetes mellitus, in the form
of either acute decompensation of the disease or the onset
of diabetes. The DIACAM 1 study analyzed a cohort of 1465
patients with type 1 diabetes mellitus aged 16 years or older
and seen in 2009-2010 in the Endocrinology and Nutrition
outpatient clinics of all the healthcare areas of Castilla-La
Mancha; this cohort was estimated to represent one-third
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of all type 1 diabetics in Castilla-La Mancha.” Although the
mentioned study did not analyze newly diagnosed patients
or those not attending control visits, the DIACAM 1 trial
allows the placing in context of the 140 patients admitted
under the charge of Endocrinology and Nutrition due to type
1 diabetes mellitus in the analyzed hospitals of Castilla-La
Mancha during 2018 - 96 of them due to decompensation of
already known type 1 diabetes mellitus - since the DIACAM
1 trial gives us an idea of the prevalence of type 1 diabetes
in Castilla-La Mancha, and the number of admissions due to
decompensation must be related to it.

Regarding interconsultations, more than a quarter of the
total were due to hyperglycemia or diabetic decompensa-
tion. The prevalence of diabetes mellitus/hyperglycemia in
hospitalized patients is very high. One study reported that
12.9% of all hospital discharges in Spain in 2007 included a
diagnosis of diabetes mellitus,® and in this regard prevalence
rates of 12-26% have been reported in the United States.’
Previous studies of the Sociedad Castellano-Manchega de
Endocrinologia, Nutricion y Diabetes have reported a 33.5%
prevalence of hyperglycemia or known diabetes mellitus
among hospitalized patients in Castilla-La Mancha,'® with
a progressive increase in the number of discharge reports
reflecting the diagnosis of diabetes mellitus.'

Although diabetes mellitus/hyperglycemia was the main
reason for interconsultation when considering the prede-
fined list on which the recording of such reasons was
based, nutritional support and assessment overall accounted
for 56.9% of the interconsultations and for 68.3% of
the total days of care. The PREDYCES study reported a
prevalence of malnutrition among hospitalized patients
of 23.7%, with increased hospital stay and costs asso-
ciated to malnutrition.”? If the prevalence of diabetes
mellitus/hyperglycemia and malnutrition among hospital-
ized patients may be of similar magnitude, the fact that
twice as many consultations were made for nutritional sup-
port and assessment as were made for the management
of hyperglycemia may be due to fact that endocrinologists
are familiarized with nutritional support techniques, such
as artificial nutrition, which are not usually used by other
specialists. In contrast, many patients with hyperglycemia
are managed by non-endocrinologists exclusively based on
**fast insulin regimens’’ - despite the fact that these have
been shown to contribute to poor blood glucose control'? -
without interconsultation with Endocrinology and Nutrition.

A weakness of our study regarding analysis of the inter-
consultation activity is its retrospective design, analyzing a
sample representing approximately 10% of the total patients
seen on an interconsultation basis. The diverse methods for
recording interconsultation activity in the different centers
precluded the use of exactly the same type of stratification
in randomization in all centers. However, considering that in
most of them stratification could be made either according
to interconsultation due to an endocrinological or nutritional
causes, or the Department in charge for the patient, we feel
that the results are representative of the interconsultation
activity of Endocrinology and Nutrition in the SESCAM.

The RECALSEEN study revealed the existence of dif-
ferences in Endocrinology and Nutrition activity among
different Spanish Regional Health Systems'®; our results
therefore do not necessarily have to be comparable to those

of other region (Autonomous Communities) in the country.
However, our methodology is applicable to studies that may
be conducted in other Autonomous Communities or even
referred to the whole of Spain.

As a strength of our study, it is the first to analyze the
hospital ward clinical activity of specialists in Endocrinology
and Nutrition corresponding to virtually all the hospitals in
a Spanish Regional Health System.

In sum, the present study shows that in the hospital ward,
most of the activity of Endocrinology and Nutrition corre-
sponds to interconsultations referred to patients admitted
under the charge other Departments. Endocrinologists deal
with highly prevalent diseases that increase hospital stay
and costs, such as diabetes mellitus/hyperglycemia and,
very particularly, malnutrition. This explains the fact that
much of the growth of our specialty in recent years has
taken place in the field of Clinical Nutrition.' In any
case, both as regards the management of diabetes melli-
tus/hyperglycemia and in relation to malnutrition, there is
much work to be done in hospitalized patients, and the
leading role in this respect falls upon the specialists in
Endocrinology and Nutrition.
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