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Abstract
Introduction: This study objective was to identify, select, and define a basic set of quality indicators for pediatric intensive 
care in Spain. Methods: (1) Review of the literature to identify quality indicators and their defining elements and (2) selection of 
indicators by consensus of a group of experts using basic Delphi methodology (2 rounds) and forms distributed by email among 
experts from the Spanish society of pediatric intensive care. Results: We selected quality indicators according to their relevance 
and feasibility and the experts’ agreement on their incorporation in the final set. We included only those indicators whose assess-
ment was within the highest tertile and greater than or equal to 70% evaluator agreement in the final selection. Starting from an 
initially proposed set of 136 indicators, 31 experts first selected 43 indicators for inclusion in the second round. Twenty indicators 
were selected for the final set. This “top 20” set comprised 9 process indicators, 9 of results (especially treatment-associated 
adverse effects), and 2 indicators of structure. Several of them are classical indicators in intensive care medicine (rates of 
hospital-acquired infections, pressure ulcers, etc.), whereas others are specifically pediatric (eg, unrestricted parent visitation or 
training the parents of technology-dependent children). Conclusions: We reached a consensus on a set of 20 essential quality 
indicators for pediatric intensive care in Spain. A significant subset reflects the peculiarities of pediatric care. We consider this 
subset as a starting point for future projects of network collaboration between pediatric intensive care units in Spain.
(Pediatr Qual Saf 2017;2:e009; doi: 10.1097/pq9.0000000000000009; Published online January 16, 2017)

Multi-institutional Collaborative and QI Network Research

The quality of healthcare management  requires 
monitoring of (1) key results of  adequate as-
sistance (clinical, professional, financial, and 
user satisfaction) and (2)  adverse events 
arising from patient care. Monitoring 

usually involves the use of so-called indicators of 
quality.1

By means of measurement, publica-
tion, and recognition, such metrics can 
help  reduce the variability of healthcare 
 quality.2 Professionals and managers of 
pediatric  critical care units can use quali-
ty indicators and their standard values as 
a guide to set their units’ objectives and 

design their improvement projects. The so-
called composite indicators (combining sev-

eral individual indexes) summarize in a single 
measurement several critical aspects of the process and 
outcome of care, considered benchmarks of the perfor-
mance, and quality of healthcare units and institutions. 
Health organizations also use composite indicators as a 
tool for external benchmarking and internal tracking of 
 improvements.3

Several medical societies have established sets of indica-
tors and standards of quality in their field.4 Some intensive 
care medicine organizations have performed exhaustive 
reviews of possible indicators, leaving the final decision 
about their use as tools for improvement to the respective 
health unit.5 However, the most recent initiatives focus on 
a few indicators with a high degree of expert agreement.1,6

In this work, we show the results of the project 
“QuaCIP” (Quality, Cuidados Intensivos Pediátricos) 
of the Working Group on Safety of the Spanish Soci-
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ety of Pediatric Intensive Care (SECIP). Our goal was 
to identify, select, and define a set of quality and safe-
ty indicators for use in pediatric intensive care units  
(PICUs) with the greatest possible consensus of experts 
from our scientific society.

METHODS
The present study was performed in stages as follows:

Identification of potential quality indicators (from 
 October to December 2014). An initial set of indi-
cators was drawn up based on (1) existing metrics 
of the Spanish Society of Intensive Care Medicine 
of adults,5 (2) a  literature search in Medline (key-
words: “ pediatric  critical care,” “quality markers,” 
and “quality  indicators”), and (3) contributions of 
SECIP working groups through their coordinators. 
We also requested the collaboration of members 
who explicitly expressed interest in participating in 
the subsequent stages of the study.

Indicator assessment (from January to May 2015). 
This stage was carried out after basic Delphi meth-
odology in 2 rounds.

The first round involved 31 evaluators randomly se-
lected from members of SECIP working groups, all 
physicians with current clinical activity, who agreed 
to collaborate. Evaluators used Excel (Microsoft 
Office, Microsoft Corporation, Redmond, WA) 
spreadsheets to record their evaluation of the rele-
vance and feasibility of each indicator, defined as fol-
lows: (1) relevance: the indicators regarded as most 
relevant were those that reflect either very prevalent 
aspects in PICUs, those associated with high mor-
bidity and mortality, or those closely related to clini-
cally relevant outcomes (ie, with impact on patient 
health). These indicators are important for a vari-
ety of stakeholders (patients and/or relatives, PICU 
staff, and hospital managers).2 Feasibility: the easier 
the measurement according to resource availability, 
the more useful the indicator. Evaluators used Likert 
ordinal scales (from 1 to 9) to evaluate relevance 
and feasibility, and they were encouraged to add 
comments and observations about each indicator.

We expressed the results of evaluations as average 
values and ranges. Only those indicators whose average 
relevance and feasibility values fell within the highest ter-
tile in this first round were carried forward to the second 
round.

In the second round, 24 of the 31 initial evaluators 
with an exclusive dedication to a PICU repeated 
their relevance and feasibility scoring of the remain-
ing indicators after the first round. The anonymized 
comments made by the evaluators in the first round 
were distributed to the entire group of experts to 
facilitate consensus. The evaluators were also asked 

to indicate their degree of agreement with the final 
selection of each potential indicator (using a 5-point 
ordinal scale, from “absolute disagreement” to “ab-
solute agreement”). Only those indicators with an 
average value higher than 7 in relevance and feasi-
bility, favorable vote from 70% of evaluators and 
no more than 2 unfavorable opinions, were posi-
tively selected from this round.

Final definition (from May to July 2015). In this stage, 
we defined the components of the final 20 indica-
tors. We emphasized the importance of establish-
ing mean values and standard ranges for each in-
dicator, the potential barriers to measurement, and 
published evidence to support the selection of the 
indicator. When such evidence was scarce or not 
available, the indicator-defining element was decid-
ed by consensus.

RESULTS
The initial list of indicators comprised the contributions 
of 23 members of SECIP. Of the 300 members of SECIP, 
60 (20%) explicitly agreed to collaborate in the subse-
quent stages of the project. All 31 selected evaluators 
were attending physicians working in PICUs located in 
11 different regions of Spain. All evaluators involved 
in the project completed their evaluations in a timely 
manner.

The initial list included 136 potential indicators. This 
list was reduced to 43 in the first round and finally to 20 
indicators after the second round (Table 1). The top 20 
indicators showed a mean relevance value of 7.8 (range, 
7.3–8.5) and a mean feasibility value of 7.7 (range, 6.6–
8.3), of a maximum score of 9. There was unanimous 
consensus on only 2 indicators (rate of central venous 
catheter–associated bacteremia and rate of mechanical 
ventilation–associated respiratory infection).

The top 20 set comprised 9 process indicators, 9 out-
come metrics (especially treatment-related adverse ef-
fects), and 2 structural indicators (eg, availability of a 
system for notification of adverse events and nursing 
protocols for drug administration). Seven indicators 
required group consensus to propose a standard, espe-
cially some process indicators. Specific evidence-based 
support proved difficult to obtain for only 1 result in-
dicator (rate of pressure ulcers [PUs] associated with 
noninvasive ventilation). Table 2 summarizes the main 
characteristics of the final top 20 indicators and biblio-
graphic references.

DISCUSSION
In the present work, we identified, defined, and selected 
a set of readily measurable quality indicators for pedi-
atric intensive care in Spain. This set was based on the 
consensus of experts belonging to working groups in our 
medical society.
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Several groups have previously attempted to define 
the characteristics of ideal quality indicators in intensive 
care medicine, such as sufficient variability to distinguish 
between good and poor performers, relative insensitivity 
to severity adjustment, and the ability to capture what 
providers do rather than patients’ characteristics.26 The 
main conclusion is that even traditional indicators such 
as standardized mortality rates or mean hospital length 
of stay are not ideal indicators. In short, there is no gold 
standard in this field. In this context, the opinion of at-
tending physicians themselves becomes more relevant. If 
attending physicians regard a given indicator either as un-
important or as nonmeasurable, then it is empirically use-
less. For this reason, we selected our indicators by expert 
consensus using the Delphi methodology, as described by 
others.1,4,6

We did not select the evaluators according to their ex-
pertise in quality management or their professional pres-
tige in our society, as in other studies. We gave priority to 
the fact that all of them were interested in participating in 
the study, were active members of working groups of our 
society, and were physicians with current clinical activ-
ity. In summary, they were the same type of professionals 
who eventually will use the tool we are proposing.

Most of our top 20 indicators already seem as quality 
indicators in intensive care medicine (eg, rates of bacte-
remia, infection associated with mechanical ventilation, 
PUs, etc.).1,6 However, indicators of clinical efficiency, such 
as length of stay, were not prioritized in the final selec-
tion. This exclusion may reflect the different level of bed 
demand and case mix among the Spanish PICUs. Finally, 
a subset within our top 20 group represents a healthcare 

priority focused on children and their families, such as 
the parental training in cases of children with significant 
risk because of technological dependence or the unlimited 
parent visitation with their child during hospitalization.27

Many quality indicators reflect healthcare complica-
tions, and in general, their current standards are amply 
supported by published reports. However, we found it 
difficult to propose a standard for some of them: that is, 
the rate of PUs associated with noninvasive mechanical 
ventilation , which is not frequently referred to in pub-
lished studies. Probably, its incidence is buried within 
the overall incidence of PU, with around 30% of PU in 
pediatrics.28 Others, such as the rate of infection associ-
ated with mechanical ventilation, are currently decreasing 
because of improvement projects (“pneumonia zero”), so 
that any standard we propose now will become obsolete 
in the short term.

The present work is the first consensus-based study of 
quality indicators in pediatric intensive care in our coun-
try, but it has limitations. First, it did not explicitly con-
sider the criteria of other stakeholders, such as nursing 
staff or parents, as some previous studies have done.29,30 
Second, none of the final set of indicators relates to certain 
complex healthcare processes (eg, cardiac surgery and or-
gan transplantation) and techniques (eg, extracorporeal 
membrane oxygenation). Instead, we wished to identify 
general quality indicators for use in any PICU.

We believe that our results can serve as the cornerstone 
of a nationwide network of collaborating PICUs to moni-
tor results, identify benchmarks, and initiate a national 
system of continuous improvement. There is currently no 
nationwide infrastructure to systematically improve pedi-

Table 1. Indicators Selected after the Second Round, Classified According to the Proportion of Experts in Favor of Their 
Inclusion in the Final Set, Based on Average Relevance and Feasibility (Ordinal Scale from 1 to 9)

Type Indicator Favorable NA/ND Unfavorable
Relevance  
(Average)

Feasibility  
(Average)

O CVC-associated bacteremia 24 0 0 8.5 7.8
O MV-associated respiratory infection 24 0 0 8.3 7.1
O Rate of unscheduled extubations 23 0 1 8.4 8.3
O PU-NIV rate 23 0 1 7.8 8
O Incidence of withdrawal syndrome in patients 

under sedation/analgesia
22 1 1 7.7 7.3

O Overall PU rate 22 2 0 7.5 7.7
S Adverse event reporting system 20 3 1 7.9 7.7
P Sedation monitoring 21 1 2 7.9 7.9
O Urethral catheter-associated UTI 20 2 1 7.8 7.8
P CVC insertion bundle compliance 20 3 1 7.9 8
P Morbidity/mortality conferences 20 3 1 7.8 8
O Standardized mortality rate 19 3 2 8.2 7.5
P ICP monitoring in severe TBI with pathological CT 19 5 0 8.1 7.7
P Drug dose adjustment in ARF 19 5 0 7.8 7.2
S Protocols for drug administration by nurses 19 5 0 7.6 8
P Unrestricted parent visitation 17 4 2 7.7 7.7
P Parent education for children on home ventilation 18 4 1 7.6 8.3
P Crash cart maintenance compliance 18 4 1 7.3 8
P Analgesia monitoring in nonsedated patients 18 5 1 7.8 6.6
O Incidence of adverse effects related to sedation/ 

analgesia
17 5 2 7.3 7.4

Favorable indicates the number of votes of “absolute agreement” or “partial agreement.” Unfavorable indicates the number of votes “partial disagreement” or “absolute 
disagreement.”
ARF, acute renal failure; CT, computed tomography; CVC, central venous catheter; ICP, intracranial pressure; MV, mechanical ventilation; NA/ND, neither agreement/dis-
agreement; O, outcome; P, process; PU, pressure ulcers; PU-NIV, pressure ulcers associated with noninvasive mechanical ventilation; S, structure; TBI, traumatic brain 
injury; UTI, urinary tract infection.
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atric intensive care in Spain. A pediatric critical care reg-
istry would be an excellent tool to drive improvement in 
our field, as it has been in other fields.31 In any case, our 
scientific society seems to be the ideal framework to col-
laborate with government agencies, scientific societies, or 
private institutions in this mission. The first step is prob-
ably to test the utility of our top 20 indicators and resolve 
practical problems of implementation in  operational 

PICUs, which may even lead to further simplification of 
the list of quality indicators.

CONCLUDING SUMMARY
With broad participation of experts from our scientific so-
ciety and using a collaborative methodology, we reached 
consensus on a set of 20 essential quality indicators for 

Table 2. Quality Indicators Included in the Final Set (Top 20 Indicators); Main Characteristics and Published Evidence

Indicator
Proposed Quantitative  

Measurement Proposed Standard
Published Evidence  

(References)

CVC-associated bacteremia No. of CVC-associated bacteremia in a given 
period/total no. of catheter days × 1,000

<4 episodes every 1,000 cath-
eter days

+++7

MV-associated respiratory 
 infection (pneumonia and 
tracheobronchitis)

No. of MV-associated infections in a given period/ 
total no. of days with invasive MV × 1,000

<7 episodes of pneumonia 
every 1,000 d of MV

<3 episodes of tracheobron-
chitis every 1,000 d of MV

+++ (De Carlos JC. ENVIN- 
HELICS registry. 2015  
preliminary results,  
personal communication)

Rate of unscheduled extubations No. of unscheduled extubations/total no. of days 
of MV × 100

<1 extubation every 100 d of MV +++8

PU-NIV rate No. of PU/total no. of days of NIV × 100 No consensus (about 30% of 
the total no. of PUs)

+9

Overall PU general rate No. of PU/total no. of patient-days × 1,000 <4 PU every 1,000 patient-days +++10

Incidence of withdrawal syndrome 
in patients under sedation and/
or analgesia

No. of patients receiving sedation/analgesia with 
Sophia score ≥ 4 after starting to reduce medi-
cation/no. of patients under sedation and/ 
or analgesia for more than 3 d × 100

15% +++11

Sedation monitoring No. of relaxed patients with BIS/total no. of 
relaxed patients × 100

100% (consensus) +++12

CVC insertion bundle compliance No. of central catheters inserted after bundle/
total no. of central catheters inserted × 100

>80% +++13

Adverse events reporting system Dichotomous indicator (yes/no) regarding the 
existence of an adverse event reporting system 
accessible to all PICU staff members

100% +++14

Morbidity/mortality conferences No. of morbidity–mortality conferences/deaths or 
severe sequelae × 100

>80% (consensus) ++15

Urethral catheter–associated UTI No. of UTI episodes/total no. of urethral-catheter 
days × 1,000

<4.5 episodes every 1,000 
urethral-catheter days

+++16

ICP monitoring in severe TBI with 
pathological CT

No. of severe TBI patients with monitored ICP 
and pathological CT/No. of severe TBI patients 
with pathological CT × 100

100% of these patients (con-
sensus)

++17

Drug dose adjustment in ARF No. of patients with ARF and adjusted drug dos-
age/total no. of patients with ARF × 100

100% (consensus) ++18

Protocols for drug administration 
by nurses

Dichotomous indicator (yes/no) regarding proto-
col availability

100% +19

Standardized mortality rate Observed mortality rate/expected mortality rate ≈1 +++20

Analgesia monitoring in 
 nonsedated patients

No. of monitored patients according to protocol/ 
no. of patients susceptible to analgesia, with-
out sedation) × 100

“According to protocol” implies the use of vali-
dated scales every 4 h or less, with intervention 
if score >3 persists

100% (consensus) ++21

Training in CPR and special care 
for parents and caregivers of 
high-risk patients with home 
ventilation and/or tracheostomy 
tube

(No. of trained parents/caregivers)/(total no. of 
parents/caregivers) × 100

100% (consensus) ++22

Degree of compliance with crash 
cart maintenance protocol

No. of crash cart reviews in a given period/no. of 
reviews after the protocol for the same period 
× 100

100% (consensus) ++23

Unrestricted presence of parents 
in the PICU

Dichotomous indicator: presence allowed yes/no 100% ++24

Incidence of sedation/analgesia- 
associated adverse effects

(No. of procedures with complications)/ 
(total number of sedation/analgesia  
procedures) × 100

Standard of respiratory com-
plications that require inter-
vention <1/100 sedation/
analgesia procedures

Standard of CPR as a 
complication of sedation/ 
analgesia: 0

+++25

ARF, acute renal failure; BIS, bispectral index; CPR, cardiopulmonary resuscitation; CT, computed tomography; CVC, central venous catheter; ICP, intracranial pressure; 
MV, mechanical ventilation; NIV, noninvasive ventilation; PU, pressure ulcer; PICU, pediatric intensive care unit; TBI, traumatic brain injury; UTI, urinary tract infection.
+, scarce; +++, abundant.
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pediatric intensive care in Spain. Most are traditional 
indicators of intensive care medicine, but others reflect 
the peculiarities of pediatric intensive care. This work is 
a starting point for future projects of network collabora-
tion between PICUs in Spain.
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