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ABSTRACT
Introduction. Adverse events may be detected 
using different screening tools. In the pediatric 
population, the Pediatric Trigger Tool looks 
for triggers in the medical record to detect 
preventable and non-preventable care-associated 
harm.
Objective. To measure the incidence of adverse 
events at the Department of Pediatrics using this 
tool. To know the types of events and associated 
outcome measures.
Population and methods. Longitudinal cohort 
study.
Results. A total of 318 patients were included; 
mean age: 2.99 years (range: 0-17); 164 (51.57 %) 
were girls. There were 11 % of events per 
100 admissions, 15.5 events per 1000 patient-days. 
The most common events were associated with 
medication use: 48.57 % (n = 17); bacteriology 
(infections): 42.85 % (n = 15); and care: 8.57 % 
(n = 3). Nineteen events were mild (54.28 %), 
14 (40 %) extended the length of stay (moderate), 
and 2 (5.71 %) required vital support (severe). A 
total of 168 triggers were detected; 0.53 triggers 
per patient, 74.4 triggers per 1000 patient-
days, and 4.8 triggers per adverse event. In 
the multivariate logistic regression analysis, 
the outcome measures associated with the 
development of adverse events were high-risk 
medications, female sex, weight, number of 
transfers within the hospital, and length of stay 
longer than 5 days.
Conclusions. Using the Pediatric Trigger Tool 
helped to identify adverse events in hospitalized 
pediatric patients and guide improvement 
measures based on associated outcome measures.
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INTRODUCTION
Adverse events occurring in 

hospital settings are still an unsolved 
problem that seriously affects patient 
safety. In pediatrics, treatment options 
are offered for complex situations that 
are challenging for health care process 
reliability.1 Baker et al. have reported 
a 7.5 % incidence of adverse events 
during the hospitalization of adults.2 
In children’s hospitals, such incidence 
reaches 9.2 %, and adverse events are 
more common in teaching facilities 
than in community hospitals.3 The 
most common screening method is 
the self-report, although it greatly 
underestimates the actual incidence.4

The Global Trigger Tool (GTT) 
was developed by the Institute for 
Healthcare Improvement.5 It reviews 
medical records to identify triggers 
that may be associated with adverse 
events and has demonstrated to be 
more sensitive than the self-report 
technique.6

The GTT was adapted to the 
pediatric  population (Pediatric 
Trigger Tool, PTT)7 and has been 
applied in children’s hospitals. 
Kirkendall et al.,8 found an incidence 
of 1.7 triggers per patient, 1 adverse 
event per 4.6 triggers, and 36.7 events 
per 100 admissions. In Argentina, 
Davenport 9 observed a  ra te  o f 
26 adverse events per 100 admissions 
in a sample of 200 patients using the 
same methodology.

The objectives of this study were 
to estimate the incidence of adverse 
events in hospitalized pediatric 
patients and know the most common 
types of adverse events and their 
associated outcome measures using 
the PTT.
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POPULATION AND METHODS
This was a longitudinal cohort study that 

included patients aged 0-17 years who were 
hospitalized for at least 48 hours. The study was 
conducted at a tertiary care, teaching hospital that 
kept electronic medical records. The study period 
was July 2015-July 2016.

The sample was selected among discharged 
patients using numbers randomized by Excel 
(Windows 7). The sample size was estimated 
according to the rate formula based on a known 
universe (2000 annual discharges), an alpha error 
of 0.05, a 95 % confidence interval (CI), and a 
3 % accuracy. The adverse event rate was 40 %. 
Pediatric discharges accounted for 20 % of all 
discharges. Monthly patient-days were 1100-1300.

Al l  medical  record components  were 
reviewed: clinical course, medications, lab tests, 
diet, specialist consultation, surgical protocols, 
and discharge summary.  Medical  record 
completion was 80-85 % according to the internal 
monitoring standards of the Joint Commission 
International (JCI).

In 2014, the PTT was pilot tested in 50 cases; 
the Kappa coefficient between observers was 
0.78 (95 % CI: 0.11-0.97).

Outcome measures were as recommended by 
the PTT: event rate per 100 admissions, event rate 
per 1000 patient-days, and rate of admissions with 
at least 1 adverse event.

The harm scale used in the study was that 
recommended by the tool.10 Harm categories 
were as follows: E, required intervention 
(mild); F, extended hospitalization (moderate); 
G permanent harm (severe); H required vital 
support (severe); I, contributed to or resulted in 
death (severe).

Patients with 2 or more transfers were those 
who were taken to or from different hospital 
wards or where received treatment or underwent 
procedures in the following units: surgery, cath 
lab, critical care, etc.

High-risk medications included cancer drugs, 
electrolyte concentrates, insulin, etc., according 
to the drug list recommended by the Institute for 
Safe Medication Practices (ISMP).11

The SPSS 19 software, IBM®, was used for 
statistical analysis. The χ² test was used for 
dichotomous outcome measures; and the analysis 
of variance (ANOVA), for continuous outcome 
measures. A binary logistic regression was done 
to analyze outcome measure association.

The Inst i tut ional  Review Board ( IRB) 
approved the study.

RESULTS
A total of 318 medical records were reviewed. 

Patients’ mean age was 2.99 years (range: 0-17); 
standard deviation (SD): 6.64; girls: 51.57 % (164); 
boys: 48.43 % (154). There were 2257 patient-days. 
Hospitalization was at the general pediatric care 
unit: 145 (45.6 %); nursery unit: 82 (25.8 %); intensive 
care unit: 65 (20.4 %); neonatal care unit: 26 (8.2 %). 
A total of 35 adverse events were detected; 11 % 
(10.2-12.6) per 100 admissions, 15.5 per 1000 patient-
days, and 8.17 % (95 % CI: 77.4-82.4) of admissions 
with at least 1 adverse event.

The most common events were associated 
with medication use: 48.6 % (n = 17); microbiology 
(infections): 42.8 % (n = 15); and care: 86 % (n = 3). 
No deaths were recorded. Based on the harm 
classification, 19 events (54.28 %) were mild, 14 
(40 %) extended the length of stay, and 2 (5.71 %) 
were severe and required vital support. A total 
of 168 triggers were detected; 0.53 triggers per 
patient, 74.4 triggers per 1000 patient-days, 
and 4.8 triggers per adverse event. The most 
common triggers were related to care: 98 (58.3 %); 
medication use: 45 (26.78 %); and microbiology: 
25 (14.88 %); this is consistent with the type of 
harm observed. The most common adverse events 
were desaturation and procedure complications, 
medication use (vomiting), and related to 
microbiology (infections), with a positive blood 
culture. The incidence by unit were general 
pediatric care unit: 145 (45.60  %); nursery unit: 
82 (25.79  %); intensive care unit: 65 (20.44  %); 
neonatal care unit: 26 (8.17  %). In relation to the 
hospitalization area, 0 % corresponded to the 
nursery unit; 7.69 %, to the neonatal care unit; 
12.41 %, to the general pediatric care unit; and 
18.29 %, to the intensive care unit.

At the intensive care unit ,  there were 
proportionally more events per 100 admissions 
than at the general hospitalization ward: 18.29 
versus 12.41 (p = 0.05).

The extended length of stay in days was 
counted as of the day of the event onset. The 
mean extended length of stay was 3.14 days.

The outcome measures associated with the 
development of adverse events were high-risk 
medications, weight, female sex, number of 
transfers within the hospital, and a length of stay 
longer than 5 days (Table 1).

DISCUSSION
The studies that focused on this topic, like the 

ones by Stockwell et al.12 and Kirkendall et al.,8 
found a rate of 40 and 36.7 adverse events per 
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100 admissions, respectively. Kirkerdall et al.8 
reported a higher frequency of surgery-related 
events (39 %), whereas in our study, medication 
use (54 %) was the main cause. At our hospital, 
the medication process did not have an advanced 
support system but an electronic system with 
manual security barriers.

The study by Takata et al.,13 showed more 
medication-related adverse events than other 
publications. Their study analyzed more than 
900 patients and found 11.11 adverse events 
related to medications per 100 patients, which is 
consistent with our data in terms of relevance. 
Stroupe et al.,14 in a Canadian study that used 
the Global Assessment of Pediatric Patient Safety 
(GAPPS) tool,15 found lower rates per 100 cases 
than in our study and, than in the other studies 
mentioned here: 4.87 % of adverse events.

Davenport et al.9 detected 26 adverse events 
per 100 admissions and 1.4 triggers per patient, 
with harm and trigger rates higher than in our 
study (0.53 triggers per patient and 11 adverse 
events per 100 admissions in our study). Such 
difference may be explained by the inclusion 
of patients who required primary care and 
were hospitalized at the general pediatric care 
and nursery units. However, according to the 
methodology, every hospitalized patient had to 
be included in the sample so that it would be 
representative of the total discharges.

The extended length of stay due to care-
associated harm was also observed by other 
authors, like Palacios Barahona et al.,16 Kaushal 
et al.,17 and Hug et al.18

CONCLUSIONS
Although this is one of the first experiences 

using the PTT in Argentina, and considering 
the varied bibliography on this topic and the 
widespread results in terms of harm in pediatric 
patients, it is believed that this tool will be an 
opportunity to redesign processes and improve 
patient safety.

High-risk medication use, weight, female 
sex, number of transfers within the hospital, 
and a length of stay longer than 5 days were 
the outcome measures associated with adverse 
events. n
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