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ABSTRACT

Background Experience is lacking on the
implementation of the WHO standards for improving

the quality of care (QOC) for children at facility level. We
describe the use of 10 prioritised WHO standard-based
quality measures to assess provision of care for children
with acute respiratory infections (ARI) in Italy.

Methods In a multicentre observational study across
11 emergency departments with different characteristics,
we collected 10 WHO standard-based quality measures
related to case management of children with ARI and

no emergency/priority signs. Univariate and multivariate
analyses were conducted.

Results Data from 3145 children were collected. Major
differences in QOC across facilities were observed:
documentation of saturation level and respiratory

rate varied from 34.3% to 100% and from 10.7% to
62.7%, respectively (p<0.001); antibiotic prescription
rates ranged from 22.6% to 80.0% (p<0.001), with
significant differences in the pattern of prescribed
antibiotic; hospitalisations rates ranged between 2.3%
and 30.6% (p<0.001). When corrected for children’s
individual sociodemographic and clinical characteristics,
the variable more consistently associated with each
analysed outcome was the individual facility where

the child was managed. Higher rates of antibiotics
prescription (+33.1%, p<0.001) and hospitalisation
(+24.7%,p<0.001) were observed for facilities in
Southern Italy, while university centres were associated
with lower hospitalisation rates (—13.1%, p<0.001),
independently from children’s characteristics.
Conclusions The use of 10 WHO standard-based
measures can help quickly assess QOC for children

with ARI. There is an urgent need to invest more in
implementation research to identify sustainable and
effective interventions to ensure that all children receive
high QOC.
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WHAT IS ALREADY KNOWN ON THIS TOPIC

= Previous studies highlighted gaps in the quality of
care (QOC) for children with acute respiratory in-
fections (ARI) in Europe, but limited evidence exists
from Italy. WHO published in 2018 a set of standards
for improving the QOC for children, but there is a
lack of studies describing their implementation.

WHAT THIS STUDY ADDS

= The utilisation of 10 prioritised WHO standard-based
quality measures to assess provision of care for chil-
dren with ARI in 11 Italian emergency departments
revealed significant differences across hospitals, in
particular on antibiotic prescription and hospitalisa-
tion rates, to a large extent independently from chil-
dren characteristics.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= The 10 WHO standard-based quality measures offer
a rapid assessment of QOC in children with ARI and
may be easily replicated in other settings. Policy-
makers should consider tailored interventions to
improve and uniform practices of care for children
with ARI.

BACKGROUND

Europe, North America and Australia are
the regions worldwide with the lowest child
mortality.! However, even in high-income
countries, existing evidence documented
substandard quality of care (QOC) in many
settings.”"® A report from the WHO Euro-
pean Office highlighted a high rate of inap-
propriate hospitalisation and inappropriate
use of antibiotics in children, with extreme
variability across countries,” thus suggesting
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inequities in care provision. A multicountry survey
conducted across European countries’ observed that
up to 67% of children accessing paediatric emergency
departments (EDs) with upper respiratory tract infec-
tions were prescribed antibiotics, implying high health
costs, and increasing risks of antibiotic resistance.” ' Large
studies in the USA documented major variations across
EDs in key aspects of provision of care to children—such
as the use of chest X-ray for the diagnosis of respiratory
diseases®—together with poor adherence to existing case
management guidelines.’

In parallel, there is a dearth of up-to-date data on QOC
for children, even on common conditions such as respi-
ratory infections.”'! According to a recent survey, data on
hospitalisation rate for pneumonia in children under 5
years of age were available in only 22 out of the 53 coun-
tries of the WHO European Region,” despite lower respi-
ratory tract infections being still the first cause of death
in children between 1 and 5 years of age globally."

To contribute in accelerating the progress on paedi-
atric QOC, WHO developed in 2018 a list of ‘Standards
to Improve the Quality of Care for Children and Young
Adolescents at Facility Level’.'* The WHO standards
should be implemented in healthcare facilities following
the ‘Plan Do Study Act’ cycle, which implies, as a first step,
a baseline assessment using prioritised quality measures as
more relevant to the local context.'* However, there is lack
of experience in using the paediatric WHO standards,"*
due also to their recent publication. In 2019, in dialogue
with WHO, we established a multicountry project called
Child HOspltal CarE (CHOICE), with the objective of
conducting research to inform on most effective methods
of implementation of the WHO standards, with focus in
high-income and middle-income countries.'* Preliminary
products of the CHOICE study, including methods used
to prioritise the WHO quality measures, development and
validation of data collection tools, have been previously
reported'” and are synthetised in online supplemental
table 1. This paper is part of a journal collection docu-
menting key findings on the initial implementation (ie,
the baseline assessment) of the WHO standard in the
context of the CHOICE Study in Italy. Specifically, the
present paper explores case management (eg, the domain
of ‘provision of care’) for children with acute respiratory
infections (ARI) and factors affecting it across facilities
with different characteristics in Italy.

METHODS

Study design

This was a multicentre observational study, and it is
reported according to the Strengthening the Reporting
of Observational Studies in Epidemiology (STROBE)
Statement.'® The STROBE Checklist is provided as online
supplemental table 2.

Study population
The study was conducted in 11 EDs, distributed across the
Italian geographical territory (north, centre and south)

and including facilities with different characteristics in
terms of volume of work, facility level (referral facilities
vs lower levels) and type (university vs non-university
hospital), as detailed in online supplemental table 3.

Our inclusion criteria aimed at including children
and adolescents with febrile ARI and no complications
or underlying comorbidities. We included children and
adolescents between 6 months and 15 years of age with a
body temperature >38°C and either cough or other respi-
ratory signs/symptoms (i.e., wheezing, rhinitis), accessing
the EDs over 2 years (from January 2019 to December
2020). Children without fever and children classified
according to the local triage system with either priority or
emergency signs/symptoms as well as children with any
underlying comorbidity (e.g., otitis, diffuse eczema, etc)
which could have affected antibiotic prescription, were
excluded.

Study variables and data collection

A set of 25 WHO quality measures to assess ‘provision of
care’ in paediatric ED on 3 common paediatric condi-
tions (ARI, acute diarrhoea and pain) was prioritised
through a Delphi process'” by a team of experts with
long-term experience in developing and/or using WHO
standards as well as other standards proposed by other
scientific societies (details in online supplemental table
1). Among these 25 quality measures, 10 were pertinent
to ARI, and specifically, 5 were pertinent to assessment
and 5 to treatment (online supplemental table 1). Data
on sociodemographic variables of children were also
collected.

Data were extracted from discharge letters, which
in Italy are the official written reports provided by the
doctor in charge to the family at the time of discharge,
including all relevant aspects of the child assessment and
treatment. Cases were retrieved using ICD-10 (Interna-
tional Classification of Diseases, 10th Revision) diagnoses
combined with a list of pretested keywords (ie, otitis,
pharyngitis, nasopharyngitis, acute laryngitis, laryngotra-
cheitis, laryngitis without mention of obstruction, viral
infection, pneumonia, bronchopneumonia, bronchiol-
itis/bronchitis asthma, bronchospasm, tonsillitis, acute
tonsillitis, respiratory system unspecified infection).
Patients’ records were selected at random among existing
case records, and to avoid seasonality bias, the sample
was equally distributed across seasons. According to the
seasonal pattern of Italy, four seasons of 3months each
were identified. The tool for data extraction was concep-
tualised as a standardised Excel file containing clear
instructions for compilation, and predefined fill-in tables.
The tool was field tested in the hand of an independent
data collector in a sample of 660 cases, and further opti-
mised after field testing (eg, more comprehensive, and
clear instructions were detailed and embedded in the
tool). Data were extracted by trained researchers, under
the supervision of an independent data analyst and of a
senior paediatrician. The excel file was protected by a
password.
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Data analysis

The minimum sample size for inclusion for each hospital
was 115 cases, based on an expected minimum frequency
for each indicator of 4% and an absolute precision of
97.5%. For the year 2020, given the drastic reduction in
access to paediatric EDs due to the COVID-19 pandemic,
the sample was set as the maximum number of available
cases with the given case definition in each facility.

First, we conducted a descriptive analysis of patients’
characteristics and of results of the quality measures
assessed. We also looked at types of antibiotics prescribed
and type of hospitalisation (whether at short duration
unit or formal hospitalisation). Data were presented as
frequencies, by centre and on the overall sample. To
study the differences in the frequency of quality measures
between the data collected in the 2 years, the Wilcoxon-
Mann-Whitney test for non-normally distributed data was
applied.

We conducted univariate and multivariate logistic
regression analyses, to assess the association between chil-
dren individual characteristics (age, sex, temperature,

oxygen saturation level, C reactive protein (CRP) level,
oxygen support, results of the chest X-ray), including
the centre where they were managed and the year, with
the following three key quality measures): (1) antibiotic
prescription at discharge from the ED, (2) clear indica-
tions for reassessment at discharge from the ED, and (3)
hospitalisation. Three separate logistic regression models
were estimated. Hospitalised children were excluded
from the first and second models, since the quality
measures under evaluation (ie, antibiotic prescription
and clear indications for reassessment) were not perti-
nent to hospitalised children. In all models, the facility
named CI was taken as the reference value, since it was
the coordinating facility of the CHOICE project. Multi-
variate logistic analysis was performed on all available
variables, and then all variables that were significantly
associated at the univariate level (considering an alpha
equal to 0.10) were included in the multivariate logistic
model. All multivariate models were also corrected for
patient age. Frequencies, OR and adjusted OR (aOR)
were calculated, with 95% CI and p values of significance.

Table 1
prescription and hospitalisation

Linear regression models—associations between characteristics of the emergency departments (EDs) with antibiotic

95% CI 95% CI
B coefficients (lower) (upper) t value Pr (>[t])
Variables associated with percentage of cases who received antibiotic prescriptiont

(Intercept) 34.9 25.3 44.6 7.68 <0.001 i
Geographical location—north 20.1 9.69 30.5 4.09 0.001 **
Geographical location—south 33.1 20.4 45.9 5.51 <0.001 e
Number of ft paediatricians in ED in 0.587 -0.145 1.32 1.70 0.108

2019/2020

Number of ft residents in paediatrics in —-0.300 -0.441 -0.159 -4.52 <0.001 b
2019/2020

Variables associated with percentage of cases hospitalised (in the ward or in the short stay unit)

(Intercept) 6.34 -3.29 16.0 4.26 0.171
Geographical location—north -4.71 -9.76 0.332 2.23 0.064
Geographical location—south 24.7 17.8 31.5 3.02 <0.001 e
University centre—yes -13.1 -18.6 -7.67 2.42 <0.001 o
% Age 5-15 years 0.130 —0.0683 0.329 0.0878 0.172

% Maximal temperature§ >40°C -0.781 -1.20 -0.360 0.186 0.002 **
% SpO,, 290% 3.93 —-0.782 8.64 2.08 0.092

% CRP requested 0.309 0.156 0.462 0.0676 0.001 *
% RX requested -0.194 —-0.432 0.0442 0.105 0.099

Children accessing the ED, per year 0.0574 0.0276 0.0872 0.0132 0.002 b
(hundreds)

Ft paediatricians in ED in 2019/2020 -0.927 -1.36 -0.491 0.193 0.001 e
Ft residents in paediatrics in 2019/2020 0.250 0.177 0.324 0.0326 <0.001 i

If a p value is less than 0.05, it is flagged with one star (*). If a p value is less than 0.01, it is flagged with two stars (**). If a p value is less

than 0.001, it is flagged with three stars (***).

TMultiple R-squared: 0.840, adjusted R-squared: 0.800, F-statistic: 21.06 on 4 and 16 DF, p value: <0.001.
FMultiple R-squared: 0.963, adjusted R-squared: 0.917, F-statistic: 21.06 on 11 and 9 DF, p value: <0.001.

§Reported by parents or measured in ED.

CRP, C reactive protein; Ft, full time; RX, chest X ray; SpO2, oxygen saturation.
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Figure 1 Findings on the 10 prioritised WHO standard-
bases quality measures on paediatric ARI. Hospitalization
(any) = both hospitalisation and short duration of stay.
HR, heartrate; RR, respiratoryrate; T°, body temperature
(Celsius). SpO,%, oxygen saturation. Ind, indication. "For
C11, only 2019 data were available.

Info for

Moreover, to assess the association between two key
quality measures (ie, hospitalisation and antibiotic
prescription) and characteristics of each facility, when
adjusted for characteristics of the population in each
facility, we performed a multivariate analysis with a
general linear model using gaussian family with iden-
tity link function. The independent variables included
in this model for the key characteristics of each facility
were as follows: geographical location, university centre,
number of paediatricians, number of residents, number
of nurses, percentage of CRP and chest X-ray requested.
For the characteristics of the population in each facility,
we included: % of children in each age class and sex
class, % of children with maximum temperature 240 C°,
% of children with oxygen saturation level 290%, % of
children with CRP level >20mg/L, % of children who
received oxygen and % of children with a positive chest
X-ray.

For the selection of the optimal model, an automatic
backward elimination method was applied, based on
the Akaike Information Criterion value. Findings were
presented with B coefficients with 95% CIs and p values
of significance. A p value of <0.05 was taken as statistically
significant. R V.4.1.2 was used for data analysis.

RESULTS

Characteristics of the sample

A total of 3145 children accessing care in the ED of the
11 participating facilities were assessed (table 1). Chil-
dren’s age was distributed in the three age groups of chil-
dren aged 6-23 months (37.5%), 24-59 months (35.6%)
and 5-15 years (26.8%). Male sex was significantly more
frequent than female (57.1% vs 42.9%, OR 1.77, 95% CI
1.60 to 1.96) across all but one facility (C11). Out of the
total sample, about one-third (37.9%) of children had a
maximum temperature over 39°C, while about two-thirds

(61.8%) had values between 38°C and 39°C. Overall,
about 1 out of 10 (11.2%) had a saturation level equal or
below 92% during their stay in the ED. Among the 607
children who underwent blood tests, a value of CRP of
at least 20mg/L was detected in 242 (7.7% of total chil-
dren). Out of the 390 children who underwent a chest
X-ray, abnormalities were reported in 292 (9.3% of total
children). Children’s characteristics had significant varia-
tions across centres (online supplemental table 4).

Quality measures

The distribution of the quality measures across the 2 years
was not statistically different (p values ranged from 0.27
to 0.80); therefore, results for the 2 years were analysed
together. Most quality measures had large variations
across centres (figure 1, details on online supplemental
table b5A). Specifically, measures related to children
assessment had major variations across facilities: the rate
of children visited within 90 min ranged among centres
from 65.4% to 100% (p<0.001); the rate of children in
whom saturation level was documented varied from
34.3% to 100% (p<0.001); the rate of children in whom
the heart rate and the respiratory rate were documented
ranged from 52.4% to 99.6% and from 10.7% to 62.7%,
respectively (p<0.001 for both). Temperature was overall
better documented although with considerable varia-
tions across centres (range 78.4% to 100%, p<0.001).

Large heterogeneity across facilities was also observed
for most quality measurers of treatment: the rate of antibi-
otic prescriptions ranged from 22.6% to 80.0% (p<0.001);
the rate of children receiving clear written indications
for reassessment in the discharge letter varied in between
6.8% and 87.3% (p<0.001), and the rate of hospitalisa-
tions had major variations (2.3%-30.6%, p<0.001). Large
variations were also observed in the rate of short stay
(range 0%-28.1% of children, p<0.001), with four facili-
ties hospitalising children more often than keeping them
in short stay (online supplemental table 5C).

When analysing types of antibiotics prescribed
(online supplemental table 5B), amoxicillin was the
most frequently prescribed antibiotic in 6 out of 11
centres (ranging from 6.4 to 36.1% of all prescriptions).
Amoxicillin-clavulanic acid was the most prescribed anti-
biotic in four facilities (ranging from 0.5% to 36.8% of all
prescriptions), while in one facility cephalosporins were
prescribed in 42% of children with mild ARI (C2).

Factors associated with key quality measures

At the multivariate analysis, after correction for children’s
characteristics, the variable more strongly associated with
each analysed quality measure was the facility where the
child was managed. Specifically, for antibiotic prescrip-
tion (figure 2A, online supplemental table 6), the anal-
ysis identified three groups of centres prescribing, when
compared with the reference ClI, significantly more anti-
biotics (C2, C3, C4 and C5, aOR range between 1.68 and
4.30), significantly less antibiotics (C8, C9 and C10, aOR
range between 0.36 and 0.60), or about the same rate (C6
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A
Center C1 Reference - +
C2  4.18 (2.95-5.97, p<0.001) |
C3  4.30(2.99-6.22, p<0.001) |
C4  1.68(1.16-2.42, p=0.006) :
C5  3.06 (1.99-4.74, p<0.001) |
C6  1.00(0.71-1.42, p=0.977) —.—
C7  0.87(0.63-1.20, p=0.383) —m
C8  0.60(0.38-0.95, p=0.032) '—!—<:
C9 0.4 (0.29-0.65, p<0.001) —.—
C10  0.36 (0.25-0.52, p<0.001) —a— |
Age 6-23 months Reference- *
24-59 months ~ 1.26 (1.04-1.52, p=0.020) r.'
5-15years  1.39 (1.12-1.71, p=0.002) | -
Sp02 Not requested Reference - []
>92%  0.76 (0.60-0.97, p=0.025) '.<:
<92%  0.41(0.27-0.60, p<0.001) ——
CRP Not requested Reference-
<20mg/l  0.91(0.67-1.24, p=0.564)
220mg/L  3.10 (2.07-4.69, p<0.001) |
RX Not requested Reference - | ]
Normal  1.73 (1.05-2.88, p=0.033)
Abnormal 16.10 (9.85-27.51, p<0.001)

05 1.0 20 50 10.0
QOdds ratio (95% ClI, log scale)

Center c1 Reference - *

C2  0.03(0.02-0.04, p<0.001) —.— |

C3  0.02(0.01-0.04, p<0.001) —— |

C4  0.10(0.06-0.15, p<0.001) —— |

C5  0.01(0.00-0.02, p<0.001) —— |

C6  0.21(0.14-0.32, p<0.001) -

C7  0.14 (0.09-0.21, p<0.001) - |

C8  0.04 (0.02-0.07, p<0.001) e |

C9  0.11(0.07-0.18, p<0.001) —— |

C10  0.37 (0.24-0.55, p<0.001) - |
Year 2019 Reference -
2020  0.78 (0.65-0.95, p=0.011)
Age 6-23 months Reference -
24-59 months  0.98 (0.80-1.20, p=0.853)

5-15years  0.65 (0.52-0.82, p<0.001) -
Antibiotic No Reference - :

Yes  0.79(0.65-0.95, p=0.013)

Sp02 Not requested Reference - [ ]
>92%  1.51(1.17-1.94, p=0.001) [ ]
<92% 7.38(4.98-11.05, p<0.001) |

CRP Not requested

< 20mg/L I-I-
'-n—
—_—

Reference -
1.51 (1.10-2.07, p=0.010)
220mg/L  1.61(1.10-2.36, p=0.015)
RX Not requested Reference -
Normal  1.10 (0.65-1.88, p=0.718)

Abnormal  1.65 (1.12-2.44, p=0.012) |-

0.01 005 020 1.00 5.00
Odds ratio (95% ClI, log scale)

Center Cc1 Reference - +
C2 16.23(2.49-332.73, p=0.015)

C3  13.80(2.19-279.06, p=0.021)

C4  8.80(1.32-181.26, p=0.059)

C5 10.76 (1.74-214.93, p=0.035)

cée 0.80 (0.10-17.22, p=0.849)

C7  1.31(0.10-32.14, p=0.839)

C8  8.13(0.92-184.54, p=0.093)

Cc9 1.77 (0.26-36.50, p=0.622)

c10 0.69 (0.05-17.07, p=0.783)

Age 6-23 months
24-59 months

| —

S S —

|
—.—

|

| —

i

Reference -
0.33 (0.18-0.57, p<0.001) -

5-15 years 0.46 (0.26-0.81, p=0.008) -

CRP Not requested Reference -

<20 mg/L 6.55 (3.42-12.79, p<0.001) |

220mg/L  35.18 (18.88-67.89, p<0.001) | ——

RX Not requested Reference - !

Normal 3.36 (1.40-7.60, p=0.005) |

Abnormal 9.02 (5.30-15.63, p<0.001) I ——

Supplementary_02 No Reference - -
Yes  8.16(2.91-22.65, p<0.001) |

02 10 50 250
Odds ratio (95% Cl, log scale)

Figure 2 Factors significantly associated with antibiotic
prescription (A), clear indications for reassessment (B) and
hospitalisation (C). SpO,, oxygen saturation; CRP, C reactive
protein; RX, chest X ray.

and C7). Antibiotics were more likely to be prescribed to
children with CRP >20mg/L (aOR 3.10, 95% CI 2.07 to
4.69) and abnormal chest X-rays (aOR 16.10, 95% CI 9.85
to 27.51), while having an oxygen saturation level <92%
resulted as a protective factor (aOR 0.41, 95% CI 0.27 to
0.60). Older children also, when corrected for other vari-
ables, had increased odds of antibiotic prescription (aOR

equal to 1.26 and 1.39 when the child was aged between
24 and 59 months and older than 5 years, respectively).

For the availability in the discharge letter of clear
indications for reassessment (figure 2B, online supple-
mental table 6), again, the centre where the child was
managed was the variable more strongly associated with
this quality measure, with all other centres having lower
odds of providing clear indications for reassessment than
the reference C1 (aOR range 0.01-0.37). Clear indica-
tions were most likely to be given to children with an
oxygen saturation level <92% (aOR 7.38, 95% CI 4.98 to
11.05), CRP >20mg/L (aOR 1.61, 95% CI 1.10 to 2.36)
and abnormal X-rays (aOR 1.65, 95%CI 1.12 to 2.44).
Being treated in 2020 (aOR 0.78, 95% CI 0.65 to 0.95),
being older than 5 years (aOR 0.65, 95% CI 0.52 to 0.82)
and having received antibiotics (aOR 0.79, 95% CI 0.65
to 0.95) were also associated with decreased odds of
receiving clear indication for reassessment.

For hospitalisation (figure 2C, online supplemental
table 6), again the centre where the child was managed
was among the variables more strongly associated with
the quality measure (aOR range between 10.76 and
16.23), although with larger CIs due to the low number
of events (hospitalisations). Children who received
oxygen had significantly higher odds of hospitalisation
(aOR 8.16, 95% CI 2.91 to 22.65), while children of older
age had lower odds (aOR equal to 0.33, 95% CI 0.18 to
0.57, and 0.46, 95% CI 0.26 to 0.81, when the child was
aged between 24 and 59 months and older than 5 years,
respectively),

The analysis of the associations between antibiotic
prescription and hospitalisation rates with the facility
characteristics, when corrected for the population of
children accessing each facility (table 1), showed that
the geographical location and being a university centre
were the only factors strongly associated with these two
outcomes. Specifically, being a facility in Southern Italy
was associated with an increased prescription and hospi-
talisation rate by 33.1% (95% CI 20.4 to 45.9%, p<0.001)
and 24.7% (95% CI 17.8 to 31.5%,p<0.001) respec-
tively. Being a university centre associated with a rate
of hospitalisation lower by -13.1% (95% CI -18.6 to
—7.6%,p<0.001). Characteristics of the population in
each facility did not significantly associate with antibi-
otic prescriptions rates. Only one children’s character-
istic had a significant although minor association with
hospitalisation rates (temperature >40 C°, -0.8%, 95%
CI - 1.2% to -0.4%, p=0.002). Other variables showed
a statistically significant association, but the estimated
value was negligible.

DISCUSSION

The CHOICE Project is the first project reporting on the
implementation of the WHO ‘Standards to Improve the
Quality of Care for Children and Young Adolescents at
Facility Level’." This specific study brings several lessons.
First, this study suggests that the use of the 10 WHO
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standard-based quality measures, as prioritised by the
CHOICE Project, can help identify key gaps in the domain
of provision of care for children with ARI. Second, the
study generates new evidence on the QOC for children in
EDs in Italy, in the lack of previous comprehensive assess-
ments. Third, the comparison of the pre-pandemic to the
pandemic period (year 2019 vs 2020) failed to identify a
significant change in practices, suggesting that QOC for
children with ARI was independent from the COVID-19
pandemic. Fourth, multivariate analyses showed higher
rates of antibiotics prescription and hospitalisation for
facilities in Southern Italy, in line with findings of other
CHOICE studies, showing, for facilities in the South of
Italy, a significantly higher hospitalisation and antibi-
otic prescription rate for children with acute diarrhoea
(reference to Acute Diarrhea paper in the collection)'®
and a lower rate of pain measurement (reference to
PAIN paper in the the collection)."

Although 10 quality measures may be regarded as a
small number to assessed QOC for children with ARI,
this may be considered sufficient to monitor key practices
when sustainability is considered. The benefit versus the
additional cost (time and human resources) of collecting
more indicators on QOC for children with ARI should be
carefully considered, if wishing to adopt these measures
for routine monitoring, as suggested by WHO.'* Other
domains of QOC investigated by the CHOICE Study,
such as experience of care, availability of resources (for
the full list of 175 variables, see online supplemental
table 1), as well as other indicators of provision of care
relevant to other children’s conditions, are reported in
separated publications, and overall, provide an overview
on 175 quality measures.

Overall study findings suggest that high QOC in paedi-
atric EDs is in principle achievable, with several facilities
showing good practices. Key gaps in provision of care
observed may be synthesised in two categories: (1) the
lack of documentation of vital signs and lack of written
information for parents; (2) the tendency to overmedi-
calisation, with high antibiotic prescription and hospital-
isation rates (values up to 80% and 30.6%, respectively).
Multivariate analyses clearly showed high heterogeneity
of practices across centres, independently from children
clinical characteristics.

When aiming at comparing these findings to existing
literature, we found a lack of comprehensive studies on
QOC in paediatric ED. In a recent multicounty European
survey in febrile children,? antibiotic prescriptions were
classified as inappropriate in 12.5% of cases (range across
EDs: 0.6%-29.3%), and inconclusive in 22.5% (range
across EDs: 0.4%-60.8%). Previous studies in Italy on
community acquired pneumonia at primary healthcare
level reported that 53.3% of children received broad-
spectrum therapy (amoxicillin/clavulanic acid, cephalo-
sporins) and 30% macrolides, with increased odds of being
prescribed large-spectrum antibiotics and/or macrolides
for children older than 5 years and living in Central/
Southern Italy.?' Existing systematic reviews highlighted

that antibiotics are the most frequently prescribed drug
in paediatrics (accounting for 20%-33% of all paediatric
drug prescription in population studies),” ** with large
variations in prescription rates across countries, regions
and single physicians.**® Similarly, hospitalisation rates
have been previously reported extremely variable, inde-
pendently from children characteristics.” > Other indica-
tors of QOC assessed in this study for children with ARI
have been poorly documented.

Overall, these data call for action at different levels—
health authorities, hospital directors and single health
professionals, locally and nationally—to uniform prac-
tices across facilities so that each child and their fami-
lies can have access to high QOC. Approaches that,
in randomised controlled trials, proved effective to
improve QOC for children with ARI in EDs include the
implementation of strict guidelines for hospitalisation,
clinical decision rules,”' stewardship programmes
on antibiotic prescriptions®™>* and educational inter-
ventions for families.” These approaches also showed
to enable cost saving by reducing hospitalisations and
parental absenteeism from work.” Yet, there is an urgent
need to invest more in implementation research to iden-
tify sustainable and effective interventions to improve
QOC for children. Although there is no ‘magic pill’ to
improve QOC,”™ study data strongly call for actions
to reduce inequities in healthcare. The CHOICE study
aims at supporting facilities in translating evidence into
action, and its further results will be reported in future
publications.

Low values of oxygen saturation in our sample, despite
we had as exclusion criteria priority and emergency signs
at the triage, shall be explained with children worsening
their condition during their stay in ED. The finding that
children with a lower saturation were less likely to receive
antibiotics may be explained with these children having
a viral bronchiolitis.

We acknowledge among limitations of this study the
relatively small sample of facilities; however, the CHOICE
study did not aim at collecting data from a large sample
of facilities, but rather, in the lack of previous experi-
ence, at generating lessons on the implementation WHO
standards,'* useful for future large-scale implementation
efforts.

Findings of this study may have been affected by
reporting bias in medical files. Specifically, under-
reporting of measurement of vital sign and written
information for patients may have overestimated gaps in
QOC. On the other side, antibiotic prescription, which
was extracted from the patient’s medical ED records,
may have missed additional antibiotics prescribed to chil-
dren transferred to other departments (including the
paediatric ward), thus underestimating the actual rate of
antibiotic prescriptions. Completeness of ED discharge
letter is not a trivial issue, it is critical to allow clinical
follow-up of children, and it is also a fundamental right
of patients,'* ' so it could be considered one of the objec-
tives of quality improvement interventions.

6 Lazzerini M, et al. BMJ Paediatrics Open 2024;8:€002552. doi:10.1136/bmjpo-2024-002552

1ybuAdod Aq perasioid 1senb Ag 120z ‘1€ 1snbny uo jwod fug usdospaediway/:dny woly papeojumoq 20z 1snbny 0g uo 255200-7202-0dwag/9eTT 0T se paysignd 1s1y :odlwg


https://dx.doi.org/10.1136/bmjpo-2024-002552
https://dx.doi.org/10.1136/bmjpo-2024-002552
http://bmjpaedsopen.bmj.com/

While results of this study cannot be directly gener-
alised to other facilities, the methods used could be
easily replicated. Standardised systems to routinely
measure and compare over time different domains of
QOC for children are still lacking in many countries
including high-income countries, and these data are
not readily available to inform policy and action in a
timely manner.'* * Systems to monitor QOC across
countries and over time are urgently needed, even
in the WHO European Region. Ideally, such systems
should aim at linking, as done in this study, quality
measures to the individual children and facility char-
acteristics. The WHO standards should be promoted,
upheld and routinely monitored over time, including
during times of crisis, such as the current global
COVID-19 pandemic. Further research is needed
to evaluate how to better incorporate quality assess-
ments in routine data collection systems, and how
to efficiently triangulate data from different sources
with other indicators such as health outcomes. In the
current lack of a national monitoring system, multi-
centre research collaborations appear as critical to
foster the implementation of the WHO standards.*®*’
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