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KOMUNIKATY / ANNOUNCEMENT

Avoidable hospitalization of children, morbidity

and health care supply

Hospitalizacja dzieci mozliwa do uniknigcia, zachorowalnos¢

i zasoby opieki zdrowotne;j

OvrHA OLEksIuk

Lviv National Medical University after Danylo Halytsky, Lviv, Ukraine

Wprowadzenie. Hospitalizacja mozliwa do uniknieciaalbo hospitalizacja
z powodu przyczyn, przewidujacych leczenie ambulatoryjne (ACSC) - to
sa przypadki hospitalizacji, gdzie szybka i skuteczna ambulatoryjna opieka
moze zapobiec koniecznosci hospitalizacji. VWskazniki chorobowosci
szpitalnej z powodu ACSC sg wykorzystywane do kontroli dostepu
i jakosci opieki medycznej.

Cel. Zbadania zaleznosci pomiedzy wskaznikami chorobowosci
szpitalnej dzieci z powodu ACSC, ich zapadalnoscia i chorobowoscia,
oraz liczbami lekarzy i tézek szpitalnych.

Materiat i metody. Wykaz 16 ACSC zostat wybrany przez zespot
ekspertow przy uzyciu zmodyfikowanej metody Delphi. Dane
o zachorowalnosci, chorobowosci i szpitalnej chorobowosci z powodu
ACSC dzieci (0-17 lat) mieszkajacych w obwodzie Lwowskim Ukrainy
przez okres jednego roku uzyskano od statystykow zaktaddw opieki
zdrowotnej $wiadczacych ustugi medyczne dla dzieci. Zaleznos$¢ migdzy
liczba lekarzy, t6zek szpitalnych dla dzieci, ich zachorowalnoscia,
chorobowoscig a chorobowoscia szpitalng z powodu ACSC byta
testowana przez modele liniowej regresji wieloczynnikowej.

Wyniki. Ogoélny $redni wskaznik chorobowosci szpitalnej dzieci
z powodu ACSC byt 803,91£95,6 na 10 tys. dzieci. ACSC stanowity
57,4% wszystkich wypisanych dzieci. Najwyzsze wskazniki wéréd ACSC
miaty ostre infekcje gornych drog oddechowych (AURI) (421,8£70,6).
Wskazniki chorobowosci szpitalnej dzieci z powodu wszystkich ACSC
i AURI sg pozytywnie zwigzane z wskaznikami liczby t6zek szpitalnych
i chorobowosci na 10 tys. dzieci (0 81% i 50%).

Whioski. Wyniki sg zgodne z wynikami innych badan sugerujacych,
ze wskazniki chorobowosci szpitalnej dzieci z powodu wszystkich
ACSC sg wyzsze na obszarach o wiekszej proporgji szpitalnych tézek
pediatrycznych i chorobowosci dzieci. Dostepnosé lekarzy swiadczacych
ustugi medyczne dla dzieci w podstawowej opiece zdrowotnej jest
pozytywnie zwigzana z wskaznikami ich chorobowosci szpitalnej
z powodu: okreslonych chorob zakaznych dzieci, niedozywienia, zapalenia
ptuc, zaburzen czynnosci zotadka, dyskinezy drég zotciowych.

Stowa kluczowe: hospitalizacja mozliwa do unikniecia, hospitalizacja
z powodu przyczyn przewidujqcych leczenie ambulatoryjne, wskaznik liczby
lekarzy, wskaznik liczby tézek szpitalnych, zachorowalnos¢, chorobowos¢

Background. Avoidable hospitalization or hospitalization for ambulatory
care sensitive conditions (ACSC) are hospitalization cases where timely
and effective ambulatory care could prevent the need for hospitalization.
Avoidable hospitalization rates are used for the monitoring of access
and quality of medical care.

Aim. To study associations between avoidable paediatric hospitalization
rates, morbidity rates, physicians and hospital beds supply.

Materials & methods. The list of 16 ACSC was chosen by a panel of
experts usinga modified Delphi approach. Data on incidence, prevalence
and discharges, due to ACSC duringa year among children (0-17 years) -
residents of the Lviv region, Ukraine, were obtained from the statisticians
of health care institutions rendering medical services to children. The
influence of incidence, prevalence, physicians and bed supply on ACSC
hospitalization rates was tested by linear regression models.

Results. The overall mean rate of paediatric hospitalization due to ACSC
was 803.9195.6 discharges per 10,000 children duringa calendar year.
ACSC accounted for 57.4% of all discharges. The highest levels among
ACSC had acute upper respiratory infections (AURI) (421.8+70.6).
Hospitalization rates for all ACSC and for AURI were positively
associated with proportions of all children’s beds and prevalence of all
ACSC and AURI (by 81% and 50%).

Conclusions. The results are consistent with other studies suggesting
that ACSC hospitalization rates among children are higher in areas
with higher proportion of hospital beds and morbidity. Availability of
physicians rendering medical services to children at primary level is
positively associated with their their hospitalization rates for: certain
children infectious diseases, malnutrition, pneumonia, functional
disorders of stomach, biliary dyskinesia.

Key words: avoidable (preventable) hospitalization, hospitalization for
ambulatory care sensitive conditions, physician supply, bed supply, incidence,
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Abbreviations

ACSC - ambulatory care sensitive conditions

AURI - acute upper respiratory infections

DP — district paediatrician

ICD-10 - 10th revision of the International Clas-
sification of Diseases

MoH — Ministry of Health

FP — family physicians

Introduction

In developed countries avoidable (preventable)
hospitalization or hospitalization for ambulatory
care sensitive conditions (ACSC) are hospitalization
cases where timely and effective ambulatory care or
patient compliance with medical workers’ advice
could prevent the need for hospitalization. Avoidable
hospitalization rates are used for monitoring of access
and quality of medical care [1-6].

The premise underlying the ACSC hospitaliza-
tion indicator, that greater access to health care will
be associated with lower ACSC hospitalization rates,
has been studied empirically using population studies
by examining relationships between them and physi-

cians/hospital beds supply.

Analyzed population studies give controversial
results as to type of association between hospitalization
for ACSC among children and physician supply indices.
Population studies carried out by American authors
[7-10] had found statistically significant negative
correlation between the number of primary care
physicians per 1000 population and ACSC pediatric
hospitalization rates. Children living in American
counties, with low proportion of physicians and lack
of community health centres were more likely to be
hospitalized with ACSCs. No significant association
was found between proportions of pediatricians and
ACSC hospitalization rates among children [11].

The researchers’ findings regarding relationship of
availability of beds and avoidable hospitalization rates
of the population is more unanimous — most authors
indicate that there is a positive correlation between
these indicators [9, 12-14].

Areas with higher morbidity rates are likely to
have greater health needs, which is associated with
higher ACSC hospitalization rates [9, 15, 16].

Aim

To study associations between avoidable paediatric
hospitalization rates, morbidity rates for ACSC, physi-
cians and hospital beds supply:
Materials and methods

The list of diseases with ICD-10 codes consid-
ered ACSC among Ukrainian children as defined by
a panel of experts using a modified Delphi approach

[17]. Ukrainian experts followed W. W. Weissman
et al. [18] criteria for expert determining of ACSC
list, as well as also took into account possibilities to
treat Ukrainian children due to these diseases at day
hospitals of policlinics and ambulatories.

Among 16 chosen ACSC (the list of ACSC with
ICD-10 codes is presented in table I) official hospi-
talization discharge statistics of MoH of Ukraine has
separate data for only five of them — intestinal infec-
tious diseases; acute otitis media, pneumonia, asthma,
and certain renal infectious diseases. That is why data
on quantity of children’s (aged 0-17 years) discharges
during a year due to 16 ACSC we obtained from health
care institutions. Specially elaborated questionnaires
were filled in by 215 respondents — statisticians of
health care institutions from 16 regions (out of 20) of
the Lviv region, Ukraine, rendering medical services to
85.7% of children living in the region. The respond-
ents also presented data on the number of attached
children, registered cases of diseases during a year (all
and newly registered) due to 16 ACSC, as well as the
number of physicians providing medical services and
hospital beds to children. For each region the following
indices were calculated per 10.000 of the children’s
population (aged 0-17 years): prevalence, incidence
and hospitalization rates for 16 ACSC (separately and
for all ACSC); proportion of all physicians rendering
medical services to children at primary level (policlin-
ics and ambulatories), and proportion of only district
pediatricians (DP) and family physicians (FP).

Statistical analysis was performed using the SPSS
13.0 for Windows computer system. Multiply linear
regression models (obtained by stepwise selection)
were used to determine the relationship between hos-
pitalization rates for 16 ACSC and mentioned above
indices of health care supply.

Results

The overall mean rate of avoidable paediatric
hospitalization in the Lviv region was 803.9%95.6 dis-
charges per 10.000 children. The prevalence of ACSC
was 7505.5+434.6 and incidence — 6548.1+407.2
per 10.000 children (table I). ACSC accounted for
57.4% of all discharges, 39.9% of all registered cases
of diseases and 48.0% of all newly registered cases
during a year among children.

The highest levels of hospitalization, preva-
lence and incidence among ACSC were registered
due to AURI, chronic bronchitis and bronchiolitis
(table I).

According to regulations of MoH of Ukraine
children should obtain primary care at their place of
residence from physicians of the attached health care
institution (policlinic, rural physician’s ambulatory
or ambulatory of the family physician). At primary
level a child should be under constant surveillance of
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Table I. Hospitalization rates, prevalence, and incidence for ACSC among children, Lviv region, Ukraine (means with standard errors per 10.000 children)

Ambulatory care sensitive conditions ICD-10 codes Hospita_[ization fate Pre_valence InEidence
X+SE X+SE X+SE
Intestinal infectious diseases A02-A09 40.5£13.4 41.81£4.3 41.84£4.3
Certain preventable children infectious diseases BO1, BOS, BO6, B26 3.7+£2.3 58.1+13.7 58.1+13.7
Iron deficiency anemias D50 6.0+1.8 501.2+£70.3 209.0+38.6
Malnutrition E40-E46 1.0+£0.5 25.5+£17.2 17.6+£13.1
Epilepsy G40-G41 1.6+0.6 27.3+4.0 4.7+£1.0
Acute otitis media H65.0.1, H66 241477 305.6+32.4 305.6+32.4
Acute upper respiratory infections J00-JO6 421.8+70.6 4516.5+358.5 4516.5£358.5
Pneumonia J12-J16, )18 52.1+8.4 75.8+7.9 75.8+7.9
Acute bronchitis & bronchiolitis J20, J21 156.6+£30.6 759.1+£100.4 759.1+£100.4
Chronic sinusitis, chronic diseases of tonsils and adenoids 132,135 11.4+3.0 479.6+78.6 155.9+28.7
Asthma 145, J46 12519 39.3+3.0 4.440.5
Gastroduodenitis, unspecified K29.9 25.5+6.8 124.5+21.8 63.0+£16.6
Functional disorders of stomach K31 15.947.3 275.1+47.4 196.6+31.6
Biliary dyskinesia K83.8 5.7+£2.6 88.3+£27.8 33.3+13.7
Certain renal infectious diseases N10-N12 24.0+4.3 122.3+16.9 41.1+6.4
Acute cystitis N30.0 1.5£0.7 65.7+12.2 65.7+12.2
Together (16 ACSC) 803.9+95.6 7505.5+434.6 6548.1+407.2

Table II. Main determinants of the hospitalization rates for ACSC among children, Lviv region, Ukraine

Models characteristics

Determinants of the hospitalization rates for Constant o Coefficients § p for® Adjusted R? Fotest ofor F
Intestinal infectious diseases -86.2 0.52 13.6 0.004
Prevalence/incidence 0.74 0.004

Certain children infectious diseases -20.8 0.42 9.6 0.01
Proportion of DP and FP 0.68 0.01

Malnutrition -4.3 0.79 24.1 <0.001
Prevalence 0.82 <0.001

Proportion of all physicians* 0.52 <0.01

AURI -600.2 0.50 8.6 <0.01
Proportion of all pediatric beds 0.64 <0.01

Prevalence/incidence 0.46 0.03

Pneumonia -53.1 0.58 11.2 0.001
Prevalence/incidence 0.46 0.04

Proportion of all physicians* 0.46 0.03

Acute bronchitis & bronchiolitis -64.2 0.23 5.5 0.03
Proportion of all pediatric beds 0.53 0.03

Asthma -4.1 0.35 9.0 <0.01
Proportion of all pediatric beds 0.63 <0.01

Functional disorders of stomach -59.1 0.21 4.9 0.04
Proportion of DP and FP 0.51 0.04

Biliary dyskinesia -24.2 0.38 8.3 0.02
Proportion of all physicians* 0.66 0.02

Certain renal infectious diseases 2.0 0.43 10.1 <0.01
Prevalence 0.69 <0.01

Acute cystitis 0.33 8.2 0.01
Proportion of pediatric somatic beds 0.61 0.01

Together (16 ACSC) -1490.3 0.81 26.8 <0.001
Proportion of all pediatric beds 0.85 <0.001

Prevalence 0.53 0.03

* rendering medical services to children at primary level

either a district pediatrician (DP) or a family physi-
cian (FP). Besides, at primary level children could
be consulted or treated by pediatricians or children
physicians — specialists (e. g. surgeon, urologist, etc).

Children physicians — specialists at primary level are

available only at city policlinics. Mean proportion of
all physicians rendering medical services to children
at primary level was 19.0%1.1 and of only DP and FP
—15.7%0.8 per 10.000 children.
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Inpatient care for children in Ukraine is provided
at the secondary and tertiary level. The bed stock
for children is divided into pediatric somatic beds
and different specialized pediatric beds. In the Lviv
region inpatient care for children at secondary level
is provided by inpatient wards in children’s hospitals,
central district and district hospitals. In the study we
calculated proportions of all pediatric beds and sepa-
rately pediatric somatic beds at the secondary level,
which were correspondingly 35.4+2.6 and 27.5+2.2
per 10. 000 children.

In the multiple regression equations, as the de-
pendent variables (y) were taken hospitalization rates
for all 16 ACSC and separately for each of it, and as
the independent variables (x) — corresponding rates
of ACSC prevalence, incidence and proportions of: all
children physicians, DP and FP, all beds for children,
pediatric somatic beds. For acute ACSC —intestinal in-
fectious diseases, certain children infectious diseases,
acute otitis, AURI, pneumonia, acute bronchitis &
bronchiolitis, acute cystitis prevalence rates were equal
incidence ones (table II).
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