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ABSTRACT 
 
Objectives: To determine the incidence and severity of adverse drug reactions among hospitalized 
patients in a Nigerian teaching hospital using the trigger tool method.  
Study Design: Descriptive cross-sectional study. 
Setting: The study was conducted in Nnamdi Azikiwe University Teaching Hospital, Nnewi, Nigeria 
from July to December, 2012. 
 Participants: Medication charts of discharged patients were reviewed by a healthcare team 
consisting of one pharmacist, a nurse and a physician. 
Intervention and Method: Randomly selected patients medication charts were reviewed using the 
procedure described in the Institute of Health Improvements (IHI) global trigger tool for measuring 
adverse events. Twenty minutes were allocated for review of each patient record. Treatment charts 
with positive trigger(s) were reviewed further by the doctor in the review team to ascertain if adverse 
reaction(s) did occur. Detected adverse reactions were then categorized and statistically analysed. 
Results and Main Outcome Measure(s): From the 120 patients charts randomly selected and 
reviewed, there were 2173 patient-days. About 473 triggers were identified of which 175 were 
confirmed to be adverse drug reactions by the review panel. The incidence measures calculated 
were 145.8 adverse drug reactions per 100 admissions and 80.5 ADRs per 1000 patient-days. A 
total of 97 patients had at least one ADR during their hospitalization and the proportion of patients’ 
admissions with an adverse event was 80.8%. 
Conclusions: This study identified high incidence of adverse drugs reactions among the 
hospitalized patients in the teaching hospital. Further research is required to develop strategies 
towards the incorporation of this technique in the routine healthcare process. This would possibly 
improve case detection of adverse drug reactions and promote patients safety. 
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1. INTRODUCTION 
 

Improving patient safety continues to be a priority 
for both policy makers and health care providers 
worldwide. Adverse drug reactions (ADRs) 
present the greatest challenges towards the 
attainment of set healthcare goals globally [1,2]. 
ADRs have been implicated in increased hospital 
admissions, prolonged hospital stay, high 
morbidity and mortality rates among patients as 
well as increase in the legal, operational and 
other patient care costs [3]. ADRs also resulted 
in a projected annual cost of £466 million to the 
UK’s National Health Services [4]. In the USA it 
has been shown that over two million ADRs 
occur annually resulting in more than 100,000 
deaths thus making ADRs the fourth leading 
cause of death ahead of pneumonia, AIDS, 
automobile accidents and diabetes and fiscal 
cost to the US health systems was estimated at 
$136 billion per year [5,6,7].  
 

Incidence rates for ADRs had been shown to 
vary widely among hospitalized patients ranging 
from 1.5% to 35% in general patients’ population 
and between 4.4% and 16.8% in children 
[3,8].This wide variability was shown to be due to 
methodological differences in the collection of 
data and in the use of non-standardized criteria 
to diagnose the presence of adverse effects to 

medications [9]. However, using a random-
effects model to reduce heterogeneity and 
incidence rates variability, it has been shown that 
total incidence of both categories of serious 
ADRs was 6.7%, of which 4.7% were responsible 
for admission and 2.1% occurred after 
admission, with an overall fatality rate of 0.32% 
[10]. Studies based on retrospective patients’ 
records review in several countries have shown 
that 2.9% to 16.6% of patients in acute care 
hospitals experience one or more adverse drug 
reactions and that approximately 50% of these 
ADRs were preventable [11]. These figures 
strongly underscore the need to develop effective 
strategy for detecting and reporting of ADRs 
within the framework of a functional 
pharmacovigilance system.  
 
Several methods have been developed for 
detecting and documenting ADRs including 
spontaneous reporting, computerized monitoring 
system and recently the use of trigger tool. The 
Global Trigger Tool (GTT) developed by the 
Institute for Healthcare Improvement (IHI) in 
2003 relies on use of identification of ‘signals’ or 
‘triggers’ for the detection of ADRs using the 
techniques of focused review of patients’ charts. 
This method has been shown to detect far more 
ADRs than the traditional methods that use 
unfocused patients charts review techniques 
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[12]. The use of this methodology for ADRs 
detection in Nigerian hospitals has not been 
adequately researched.  In this study we carried 
out case detection of ADRs among hospitalized 
patients in the Nnamdi Azikiwe University 
Teaching Hospital, Nnewi between June and 
December 2012 using the global trigger tool. The 
primary objective was to determine the incidence 
and severity of adverse drug reactions among 
hospitalized patients using this tool.  

 

1.1 Setting 
 

Nnamdi Azikiwe University Teaching Hospital, 
Nnewi Nigeria where this study was carried out is 
one of the foremost public-owned tertiary 
healthcare facilities in Nigeria. It is a centre for 
excellence for nephrology in the country. The 
hospital have full complements of all clinical 
departments and service units namely: surgery, 
medicine, paediatrics, obstetrics and 
gynaecology, nursing services, pharmacy, health 
records and other non-clinical departments. 
There are also accidents and emergency and 
special Intensive care units within the hospital. 
There are healthcare professionals of various 
cadres and specialties: including doctors, nurses, 
pharmacists, health records officers and 
laboratory scientists among others. 
 

1.2 Participants 
 

The participants in chart review process were 
three-member team made up of two primary 
reviewers: a pharmacist and a nurse, and a 
physician who served as the secondary reviewer. 
The medication charts included in this study were 
those of hospitalized adult and paediatric 
patients discharged from five major departments 
of the teaching hospital: Obstetrics-Gynaecology, 
Surgery, Internal Medicine, Paediatrics and 
Intensive Care units from July to December, 
2012. 
 

Inclusion criteria for patients’ chart review were:  
 

• Patients treated for not less than 24 hours 
and discharged from the selected units 

within the hospital between July and 
December 2012 

• Patients with complete records including 
discharge summary 

 
Exclusion criteria 

 
• Psychiatric and rehabilitation inpatients 
• Patients discharged more than 30 days 

prior to the review date. 
• Patients’ with incomplete records 

 
2. METHODS 
 
About 120 randomly selected patients’ 
medication charts were reviewed using the 
procedure adapted from the global trigger tool for 
identifying and measuring adverse events 
developed by the Institute of Health 
Improvements. According to the procedure, 
because readmission within 30 days is a trigger, 
only records of patients who were discharged 
more than 30 days prior to the review date were 
selected so that readmissions can be checked 
for the sample. For each patient’s chart the 
review team as previously mentioned collected 
and analyzed data including patients’ 
demographics, clinical diagnosis, discharge 
summary, medications administration record, 
laboratory results, prescriber orders, surgical 
notes, nursing notes, physician progress notes 
as well as emergency department notes. Twenty 
minutes were allocated for review of each patient 
record. When a positive trigger was found, the 
record was reviewed further by the physician in 
the review team to ascertain if adverse event(s) 
did occur. Detected adverse reactions were then 
recorded in the review worksheet and summary 
sheet according to the appropriate Trigger 
Modules described in the ‘IHI Global Trigger Tool 
for Measuring Adverse Events (Second Edition). 
All identified adverse drug reactions associated 
with any positive trigger were categorized and 
statistically analyzed. The five category model 
proposed by the trigger tool (Table 1) was used 
to characterize the severity of harm.  

 
Table 1. Showing categories of harm and their description 

 

Category Description 

E Contributed to or resulted in temporary harm to the patient and require intervention 

F Contributed to or resulted in temporary harm to the patient and required initial or 
prolonged hospitalization 

G Contributed to or resulted in permanent patient harm 

H Contributed to or resulted in patient harm: Required intervention to sustain life 

I Contributed to or resulted in the patient’s death 
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Data collected were then presented in adverse 
events per 1,000 patient days, adverse events 
per 100 admissions and then, percent of 
admissions with an adverse event and presented 
in a run chart. Finally, the categories of harm 
were presented in a bar chart to show the 
volume of harm in each category. 
 

3. RESULTS 
 

Of the 120 charts reviewed, 64 (53.3%) were 
males and 56 (46.7%) were females; 83 (69.2%) 
were for adults while 37 (30.8%) were for 
paediatrics patients. Among the reviewed charts 
were transfers to ICU, 10 (8.3%) or Surgery Unit, 
40 (33.3%). A total of 473 triggers were identified 
from 2173 patient-day visits obtained from the 
120 patients’ charts reviewed. Of the triggers 
identified, 118 (25.0%) were seen in paediatrics 
patients while 355 (75.0%) were in adult clinic. Of 
these, 175 (37.0%) were confirmed to be 
adverse drug events. It was also found that 97 
(80.8%) of the patients had at least one adverse 
drug reaction.  
 

A total of 97 patients had at least one ADR 
during their hospitalization. The different adverse 
drugs reactions incidence measures suggested 
by the IHI chart review calculated are as 
presented below: 
 

Measure number 1: Adverse events per 1,000 
patient-days was 80.5 
Measure number 2: Adverse events per 100 
admissions was 145.8 
Measure number 3: Percent of admissions 
with an adverse event was 80.8% 
 

The run chart for the detected ADRs and         
the corresponding adverse events per 1,000             
patient days for each review period is presented 
in Fig. 1.  
 

The result of the characterization of the harm 
severity in this study using the five category 
model as proposed by the IHI is shown in Fig. 2. 
From the Figure, 32 (28.3%) were classified into 
category E, 43 (38.1%) were classified into 
category F, 8 (7.1%) in category G, 13 (11.5%) in 
category H and only 17 (15%) of ADRs were 
classified into category I. 
 

4. DISCUSSION 
 

This study found high incidence of adverse drugs 
reactions (ADRs) as 80.8% of admissions with 
an adverse event was detected. This was the 
first study that used the trigger tool method to 
detect incidence rates for adverse drugs 

reactions in Nigeria. Earlier documented work in 
Nigeria used direct observation and merely 
focused on incidence and cost of treatment of 
ADRs among paediatrics patients [13]. The most 
common category of harm caused by ADRs 
among the patients included in this study was 
Category F where ADRs either contributed to or 
resulted in temporary harm to the patient and 
required initial or prolonged hospitalization. 
ADRs occurred most between July and August 
and least between October and November. This 
may be due to seasonal variations in disease 
patterns and the health-seeking behaviours of 
people in this part of the world. 
 
The rate of ADRs among adult patients in this 
study (107 per 100 admissions) is higher than 
the 33.2 per 100 hospital admissions reported in 
a recent comparable study in three leading 
hospitals in the United States of America [14, 
15]. These high ADRs incidences are also 
consistent with findings from a recent study in 
North Carolina hospitals and from the recent 
Health and Human Services study on Medicare 
patients [16]. These high rates may be because 
the use of trigger tool have been shown to detect 
more ADRs than the traditional pharma-
covigilance system used in the hospitals which 
rely on spontaneous voluntary reporting.  
However, the true rates of ADRs are likely to be 
higher still, given the fact that consistent findings 
have shown that direct observational studies 
would detect higher rates of adverse events than 
retrospective studies using the trigger tool 
methodology because not all adverse events are 
documented in the patient record.  
 
A recent study using neonatal population–
focused trigger tool techniques reported ADR 
rate of 74 events per 100 admissions among the 
paediatrics patients in an intensive care unit, 
(ICU) in the USA [17], which is higher than the 
ADRs rate of 39.2 per 100 admissions found 
among paediatrics patients in our study. It is 
becoming increasingly clear that the more 
traditional methods of identifying ADRs using 
unfocused chart review or chart review with 
voluntary reports are less sensitive than the 
strategies that incorporate the trigger 
methodology. The mean rate of 3.94 triggers per 
paediatrics patient reported here is comparable 
to the 2.49 documented among paediatrics 
patients by other researchers. However the ADE 
rate of (107 per 100 patients) we report here 
among hospital inpatients is higher than (15 per 
100 patients) reported by other researchers in six 
community hospitals in Massachussets [18]. 



Fig. 1. Run chart showing the adverse events 

Fig. 2. Proportion of categories and  severity of harm of identified
 
Most studies on the use of the trigger tool 
methodology to document ADRs had focused 
mainly on paediatric patients. The rate of 107 
ADRs per 100 patient detected among paediatric 
patients in our study is higher than the rate of 
11.1 per 100 patients detect
paediatrics patients by other researchers [19]. 
Similarly the overall total of 80.5 ADRs per 1000 
patient-days found for both adult and paediatrics 
patients in this study is higher than the 38 ADRs 
per 1000 patient-days reported among hospital 
patients in New Zealand [20]. The rate of ADRs 
of 8.4 per 100 admissions found among 
hospitalized paediatric patients in this study is 
comparable to the rate of 6 per 100 admissions 
reported by the team of researchers among 
pediatric in-patients in intensive care units, (ICU) 
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chart showing the adverse events (AEs) per 1,000 patient days for each review 

period 
 

 
of categories and  severity of harm of identified adverse drugs reactions

Most studies on the use of the trigger tool 
methodology to document ADRs had focused 
mainly on paediatric patients. The rate of 107 
ADRs per 100 patient detected among paediatric 
patients in our study is higher than the rate of 
11.1 per 100 patients detected among 
paediatrics patients by other researchers [19]. 
Similarly the overall total of 80.5 ADRs per 1000 

days found for both adult and paediatrics 
patients in this study is higher than the 38 ADRs 

days reported among hospital 
ients in New Zealand [20]. The rate of ADRs 

of 8.4 per 100 admissions found among 
hospitalized paediatric patients in this study is 
comparable to the rate of 6 per 100 admissions 
reported by the team of researchers among 

care units, (ICU) 

and general care unit at a university hospital in 
the USA [21]. The ADRs rate of 39.2 per 100 
admissions found among paediatrics patients in 
our study was very much higher than the rate of 
0.7% reported among hospitalized children in a 
recent study in Nigeria [13]. This study, however, 
did not use the global trigger tool methodology 
and the study period was very much longer.
use of trigger tools has emerged as the next 
generation of ADR detection methods. The 
trigger tool methodology that relies on 
identification of "occurrences, prompts, or flags 
found on review of the medical record that 
‘trigger’ further investigation to determine the 
presence or absence of an adverse event
shown to identify higher rates of ADRs than other 
methods [14].  

Period in Months

Category F Harm 
(38.10%)

Category G Harm 
(7.10%)

Category H Harm 
(11.50%)

Category I Harm 
(15%)

Categories of Severity of ADRs Harm
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The higher ADRs rates reported in this study is 
consistent with recent studies which showed that 
more ADRs are detected using trigger tool 
methods than other detection methods such as: 
The traditional methods of occurrence reporting 
[22], the non-triggered chart review [23], and the 
administrative data analysis methods [24]. These 
findings are consistent with other trigger tool 
occurrence report comparisons which showed 
that the trigger tool methodology identified over 
twenty times more ADRs than the other 
frequently used but flawed occurrence report 
methods. The higher rate of ADRs identified by 
the use of the trigger methodology tool is likely 
attributable to the ability of the tool to direct focus 
on specific circumstances associated with ADRs, 
on specific chart elements, and on specific ADR 
types identified a priori to be of interest. 
 

5. CONCLUSION 
 

The high incidence rate of adverse drugs 
reactions found in this study showed that trigger 
tool methodology has potential to detect more 
adverse drug reactions among the hospitalized 
patients. Further research is required to develop 
strategies towards the incorporation of this 
technique in the routine healthcare process. This 
would possibly improve case detection of 
adverse drug reactions and promote patients 
safety. Data on the incidence of ADRs is required 
to better understand them and to identify the 
most common stages of the medication 
management process in which they occur. Such 
data are also required for developing strategies 
for effective detection and control of adverse 
drugs reactions and for preventing them from 
reaching the patients. 
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