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Abstract 

Objectives: To describe experiences with the Global Trigger Tool (GTT) in Denmark 
and suggest ways to improve the performance of GTT review teams 

Design: Observational study  

Setting: The measurement and monitoring of harms is crucial to campaigns to 
improve the safety of patients. Increasingly, teams use the GTT to review patient 
records and measure harms in English and non-English-speaking countries. 
Meanwhile, it is not clear how the method performs in so diverse settings. 
 
Participants: Review teams from five Danish pilot hospitals of the national Danish 
patient safety campaign  
 

Primary and secondary outcome measures: We collected harm rates, background 
and anecdotal information from five pilot hospitals currently participating in the 
Danish Safer Hospital Programme. An experienced reviewer categorized harms by 
type. Reported patient safety incidents (PSI) stem from the national Danish Database. 
We plotted harm rates as run-charts and applied rules for the detection of patterns of 
non-random variation.   
 

Results: The hospitals differed in size but had similar patient populations and 
activity. The average harm rate for all hospitals was 60/1000 patient days. The median 
monthly harm rate ranged from 32 to 91 harms per 1000 patient days. Overall, 96% of 
harms were temporary. Infections, pressure ulcers procedure related and 
gastrointestinal problems were common. PSIs varied between 3 and 12/1000 patient 
days. Teams reported differences in training and review procedures such as the role of 
the secondary reviewer. 
 

Conclusions: We found substantial variation of harm rates. Differences in training, 
review procedures and documentation in patient records likely contribute to these 
variations. Training reviewers as teams, specifying the roles of the different 
reviewers, training records and a database for findings of reviews may improve the 
application of the GTT.
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Background 

Patients run a high risk of being harmed during hospital admissions. Harms occur in 

up to 10 % of hospitalizations and can cause death, permanent or temporary 

disability.[1] For patients and health care workers, these harms and the underlying 

flaws of their health care systems that permit them to happen are deeply upsetting and 

completely unacceptable. 

To improve the safety of patients, national and regional campaigns have been carried 

through [2-5] or are ongoing.[6] Improvements were achieved in some areas such as 

reductions of catheter-related blood stream infections.[7] However, system wide 

progress is slow [8] and improvements are often limited to particular medical 

conditions or institutions. Indeed, a recent study [9] from the state of North Carolina, an 

active participant in large scale patient safety initiatives, concluded that overall rates of 

harm during 2002-2007 were not reduced. Thus, the challenge to improve the safety of 

patients in hospitals remains and specific and sensitive measures of harms are needed to 

assess and monitor the effects of changes to make hospitals safer. 

In Denmark, the Operation Life campaign during 2006-2008 focused on patient safety 

in intensive care and during surgery. An estimated 1654 fewer patients died in the 

Danish population of 5.5 million during the campaign.[10, 11] In 2010, another 

campaign the Safer Hospital program (www.sikkerpatient.dk/fagfolk/patientsikkert-

sygehus.aspx) was launched at five pilot hospitals to reduce mortality by 15 % and 

harms by 30 % through the implementation of 12 care bundles in the participating 

hospitals. The hospitals are required to measure and report harms. 

Meanwhile, a gold standard for the measurement of harms does not exist. Methods like 

voluntary reports only detect a small fraction of harms,[12] chart reviews have low 

interrater reliability [13] and are very time consuming and so are direct observations of 

health care processes.[14] Studies comparing different methods of harm detection have 

found very little overlap of the detected harms.[15] Therefore, complete estimates of 

the incidence of harms probably require the combination of different methods. 

Meanwhile, such an approach is time consuming and results are often delayed, which is 

unsuitable for patient safety campaigns in which frequent and regular measurements of 

harms are needed to evaluate and monitor the effects of interventions and 

organizational changes.  
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The Global Trigger Tool (GTT) has been developed for the purpose of monitoring 

harms at low cost.[16] Harm in this context is defined as an “Unintended physical 

injury resulting from or contributed to by medical care that requires additional 

monitoring, treatment or hospitalization, or that results in death.”[16] Thus the tool 

measures factual harm to patients while errors not leading to harm, near errors and 

errors of omission, are not included. A GTT-review is a trigger based chart audit of 

closed patient charts. Two reviewers, usually nurses or pharmacists, each review a 

limited number of randomly chosen charts with a given set of 56 triggers or hints of 

errors. The finding of such a hint triggers an investigation into whether and, if so, how 

severely, a patient actually has been harmed. Review time is limited to 20 minutes per 

admission. Finally, the two reviewers compare their conclusions and eventually a 

supervisor, usually a physician, judges in cases of disagreement whether the 

conclusions were appropriate. The number of harms is then expressed as a rate, e.g. 

harms per 1000 bed days. It has been suggested that GTT teams need a limited amount 

of training and practice to achieve good levels of reliability to identify harms.[17-19] 

The feasibility of the method invites for rapid adoption in health care systems around 

the world where practical ways to measure harms are much in demand. Nevertheless, 

experiences with the GTT in non-English speaking countries are limited. Thus careful 

calibration of the instrument and the review team that uses it is warranted to avoid 

evaluating the safety performance of hospitals with imprecise measurements.  

A team of Danish experts translated the GTT to Danish from the English and a Swedish 

version.[20] The tool was tested in four hospitals in different health regions.[21] The 

harm rate in these hospitals was around 20/1000 bed days. A recent report of harms to 

Danish patients with cancer found a rate of 68/1000 bed days.[22] Notwithstanding 

these variable rates, policy makers advocate the widespread implementation of GTT 

reviews in Danish hospitals. Meanwhile in our opinion, it is not sufficiently clear, how 

the tool performs in the hands of Danish review teams.  

Therefore, we present in this study our experiences with the GTT in a non-English 

speaking country and suggest ways to enhance the performance of GTT review teams 

and contribute to accurate measurements of harms.  

Page 5 of 24

For peer review only − http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

Methods 

GTT review 

A team of two independent reviewers, usually experienced nurses, and one supervisor, 

usually a physician, reviewed a random sample of 10 admissions twice a month. Closed 

admissions of patients of at least 18 years of age were and of at least 24 hours duration 

were eligible. The date of discharge was the index date. The GTT teams reviewed all 

available information from the admissions, i.e. physician and nurse notes, medication 

orders and history as well as results of laboratory and other diagnostic tests. Triggers 

and harms and the severity categorization were recorded on standardized trigger sheets 

and then transferred to spreadsheets and stored locally. The teams classified the severity 

of harms according to the National Council for Medication Error Reporting and 

Prevention Index. There is no shared database for the five hospitals. 

 

Data collection and analysis 

The project managers of the Safer Hospital Program and the GTT review teams at the 

five hospitals supplied background information on the hospitals from hospital 

administrative systems and the GTT sample populations.  

We calculated the monthly harm rate as the total number of harms divided by the total 

number of patient days multiplied by 1000. The harm rate was then plotted on a run 

charts and analysed using four run chart rules for the detection of patterns of non-

random variation like shifts or trends.[23] We collected and managed the data in 

Microsoft Excel v. 2003 and produced the statistical analysis and graphs in R Statistical 

Software v. 2.13.1. 

For the purpose of this study, two nurses with experience from over 400 GTT reviews 

retrospectively categorized harms found at the five hospitals into categories also used 

by Classen et al.[24] They added gastrointestinal complications and pressure ulcers as 

categories because these types of harms were common (Figure 4). Each harm was 

assigned to only one category. 

The number and severity of reported patient safety incidents (PSI) stems from the 

national patient safety incident database (www.dpsd.dk). In Denmark reporting of PSIs 

is mandatory, confidential and sanction free for health care personnel. Risk managers at 
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the five hospitals classified the severity of PSIs in the Danish Safety Database into 

mild, moderate, severe and fatal. 

The regional ethical committee deemed an ethical review of the study unnecessary. 
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Results 

Background data of the five pilot hospitals 

The five hospitals, one in each Danish health region, have between 142 and 391 beds. 

All hospitals have departments of internal medicine, orthopaedic and general surgery 

as well as of obstetrics and gynaecology. All hospitals use electronic patient records, 

but to a varying degree part of the documentation, such as nursing notes, are on paper. 

For further information on the hospitals see Table 1. The populations of patients at the 

five hospitals were similar with regard to age and gender distribution (Table 1). Two 

hospitals, Næstved and Hillerød, had prior to the Safer Hospitals program been using 

the GTT for reviewing patient records for one and two years respectively. All teams 

started reviewing for the safety campaign in May 2010 and reviewed records 

retrospectively from January 2010. 

 

Table 1: Background information on the five hospitals (2010) 

 

 Hillerød Horsens Kolding Næstved Thy-Mors 

Discharges 60098 30377 27526 28677 11836 

Percent 

females 

62 59 61 55 55 

Patient days 231978 108060 90710 113353 49711 

Outpatient 

visits 

262547 212899 124184 184374 65165 

Employees 3163 1367 1507 1668 689 

Hospital 

Standardized 

Mortality 

Rate 

95 97 96 112 100 

Reported 

safety 

incidents 

2736 365 923 1182 223 

Reported 

patient safety 

incidents per 

1000 patient 

days 

12 3 10 10 4 
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Experiences with the implementation of the GTT 

Reviewing patient files with the GTT was new to three of the five teams. At Hillerød 

Hospital, the team had reviewed files of deceased patients since 2008.  

In May 2010, a GTT team from each of the five hospitals participated in a seven hour 

training with experts in the method from Denmark and abroad, which included use of 

the Danish GTT manual, frontal teaching, review of three training records per team and 

plenary discussions of the findings (Table 2). Only the review team at Hillerød had in 

2008 received a similar training. All teams used nurses as primary reviewers and 

physicians as supervisors. All teams received on-site expert coaching with reviews of 

10 or more records, up to three times. Furthermore, all teams participated in two full 

day network seminars during the study period. All teams started reviewing patient 

records for the measurement of their baseline in May 2010 and retrospectively 

reviewed records from January to May 2010.  

The compositions of teams changed between zero (Hillerød and Næstved) and three 

times (Thy) during the study period. Review intervals at the hospitals varied between 

twice monthly, monthly and irregular. The role of the physician in the review team 

varied from only judging cases where the primary reviewers were in doubt or disagreed 

(Hillerød) to identifying all harms based on triggers found by primary reviewers 

(Horsens). Table 2 shows differences in review procedures at the hospitals. 
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Table 2: Characteristics and review procedures of GTT teams at five hospitals  

  Hillerød Horsens Kolding Næstved 
Thy-

Mors 

Team characteristics           

Number of physicians 2 1 1 2 1 

Number of nurses 3 3 4 later 3 4 3 

Number of changes in 
team 

0 
1 (new 

physician) 
1 0 

2 (new 
nurses) 

Review interval 
Every 

fortnight 
Monthly 

Monthly 
(two half 

days) 
Monthly Variable 

Training           

Hours of training 14# 7 7 7 7 

Site visits by Danish 
expert (days) 

1 3 1 4 2 

Complete team present 
during site visit 

- - + - - 

Number of records 
reviewed together with 
expert 

<10 >10 >10 >10 >10 

Review procedures           

Whole team meets for 
reviews 

+ + 
Since Jan. 

2011 
- - 

Physician acts as judge 
(J) in cases of 
disagreement or reviewer 
(R) based on triggers 

J R J J J 

Records entirely 
electronic 

- + + - + 

Dedicated person 
responsible to find 
records 

+ - + + - 

Secretary plots triggers 
and harms 

- - - - + 

# Team also trained by national expert in 2008 
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Anecdotal information about GTT reviews 

At Næstved, the team sampled 24 records (in case some were incomplete) each month 

and sorted them in the order of the date of the admission and reviewed the first 20 

records. Thus the sample became biased towards admissions in the earlier part of the 

month. Moreover, the team initially reviewed only admissions to the last department of 

a hospital admission. Thus they did not find harms that, for example, occurred during 

an admission to the intensive care unit earlier during the hospital stay. These errors 

were accidentally discovered during a site visit and the team did a new review for the 

period. The team at Kolding discovered after three months that their sampling 

procedure excluded admissions that had an appointment for ambulatory follow up after 

surgery, and they decided to discard the first three months from their baseline.  

 

GTT findings 

In total, 688 adverse events were identified in 11501 patient days, i.e. the overall 

average harm rate was 60 per 1000 patient days. The median monthly harm rate 

ranged from 32 to 91 harms per 1000 patient days (Figure 1). One hospital, Hillerød, 

had a significant upward shift of the harm rate, between September and October 2010, 

identified by two runs of seven data points below and above the median 

respectively.[23] 

Overall, 96% of harms were temporary (grades E and F). However, the severity 

distribution varied between hospitals (Figure 2). Notably, the hospital with the highest 

harm rate (Hillerød) also had the highest proportion of grade E harms. Common types 

of harm were infections, procedure related, pressure ulcers and gastrointestinal 

problems. The classification of harms in the category other varied nearly six-fold 

across hospitals (Figure 4).  

 

Patient safety incidents 

The reporting of PSIs among the five hospitals differed between 3 and 12 per 

thousand patient days. Meanwhile the distributions of PSIs by consequence were 

almost identical (Figure 3). 
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Discussion 

We were surprised by the wide variation in the detection of harms in the five hospitals. 

The hospital with the highest harm rate had the highest number of harms of the lowest 

severity grade E. The hospitals differ in size but the patient populations and activity 

levels are similar. Also voluntarily reported PSIs were similar in distribution and type. 

We found differences in the training and the experience of the review teams. Review 

procedures were standardized for all teams but there were differences in the roles of 

nurses and physicians in the review process.  

Other studies have also found variation of harms across hospitals. Naessens et al.[19] in 

a study of 1138 admissions to three academic health centres in three states of the US 

found a variation of harms by hospital between 19,4 % and 37,9 % of admissions. In a 

study of surgical harms the variation was between 5 % and 35 %,[25] Sharek et al.[26] 

observed harm rates between 0,18 and 1,28 per patient in 749 admissions to 15 

newborn intensive care units in the US and Canada and Resar et al.[27] in 62 intensive 

care units in the US measured between 3,2 and 27,36 harms per 100 days. Thus 

significant variations of GTT findings seem to be common.  

Several factors could explain the variation in rates of harm. First, they can be caused by 

real differences in the safety of the clinical processes at the hospitals. However, it 

seems unlikely that such differences should cause as much as a three-fold variation of 

harm rates given the similar patient populations at the five hospitals and the 

homogeneity of the Danish health care system in general. Second, differences in case 

mix at the hospitals could cause the variations. However, the compositions of the 

patient populations in the five hospitals are similar. We even found that the hospital 

with the highest mean age and the highest hospital standardized mortality rate had the 

lowest rate of harms. Third, the documentation of triggers and harms probably varies 

across hospitals and the intensified focus on safety could increase the documentation of 

harms in different ways. Indeed, the hospital with the highest PSI rate also observed a 

significant increase of harms, which we take as sign of a change in the culture of 

reporting and documentation at that hospital. Furthermore we observed differences in 

the way types of harms were coded, especially in the “other” category. Finally, the 

hospitals use different electronic and paper systems. On the other hand, the training of 

health care personnel in Denmark is similar in different parts of the country and so are 
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rules for documentation in the patient records. Concluding on this argument, we assume 

that the culturally influenced practice of documentation did contribute to the differences 

in rates of harm across hospitals. Fourth, differences in the training and the experience 

of the review teams influence the subjective process of judging harms in any record 

review.[13] The team that found the most harms had attended two training seminars; it 

also was stable, reviewed regularly with the whole team twice a month and had the 

longest experience with the GTT. Interestingly, the harm rate at their hospital 

demonstrated a significant shift in the months after the second training seminar. Fifth, 

the teams conducted the review processes in slightly different ways. Most importantly, 

the roles of nurses and physicians varied. The role of the physician in the review team 

that found the highest harm rate was to judge in cases of disagreement while physicians 

in the other teams themselves identified harms. We assume that nurses are more prone 

to register harms of lower severity, while physicians might consider them insignificant. 

This interpretation is supported by our finding that the variation of harm rates was 

greatest in the least severe category “E”.  

Thus in our opinion, the experience of the GTT teams and the way they perform the 

reviews strongly contributed to the differences in harm rates in the five hospitals. 

Moreover, differences in the ways harms are documented in the patient records 

influence the number of harms the GTT team can find. We did not expect these factors 

to be so important because the GTT reviewing was implemented according to published 

recommendations [16, 18] and was guided by some of their authors. Moreover, all the 

teams had attended a GTT network meeting with national and international experts and 

received site visits by a national expert. However these precautions, it seems, were not 

sufficient. A recent study from Sweden [28] supports these conclusions. Experienced 

review teams from five hospitals reviewed 50 patient charts from one of the five 

hospitals. Harm rates ranged from 27,2 to 99,7 per 1000 patient days and the pair wise 

interrater reliability of the five teams ranged from a kappa value of 0,26 to 0,77. 

Our experiences with the GTT in a non-English speaking country have implications for 

the implementation of the method in other settings and we suggest the following 

interventions to improve the implementation of the GTT in new settings: 

• Secure that the review team is trained as a team 
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• Specify of the roles of the reviewers during the reviews to avoid over-

/underestimation of especially harms of lesser severity depending on 

professional background 

• Test review teams’ abilities to find harms with a set of training charts to 

estimate their “sensitivity” before routine monitoring is instituted 

• Define a minimum number of patient charts that the team should have reviewed 

before monitoring harms routinely 

• Perform reviews with all team members present 

• Ensure a structured review process, i.e. a space where the team can work 

without interruptions, regular time intervals between reviews to keep team “in 

shape” 

• Implement a common database with individual patient data to allow for re-

examination of reviewed charts 

In conclusion, the GTT is a practical tool to monitor harms that needs careful 

calibration when using it in new settings. Thus health care staff and policy makers 

should be aware of the need for sufficient training and retraining of the review teams. 

Further research should address the training of teams and the evaluation of their 

performance. 
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Legends to figures 

Figure 1: Rates of harm 

Run charts showing monthly rates of harms measured with the Global Trigger Tool. 

The curve shows the harm rate expressed as the number of adverse events per 1000 

patient days. The horizontal line is the median harm rate. At Hillerød a shift occurs 

between September and October 2010 identified by two runs of seven data points on 

the same side of the median. 

 

Figure 2: Harms by Severity 

The dot plots show the relative distribution of severity of harms in categories E – I, 

where E and F are temporary, G – H permanent harms and I death. Overall, 96% of 

harms were temporary. 

 

Figure 3: Patient Safety Incidents by Consequence 

The dot plots show the relative distribution of patient safety incidents reported to the 

Danish national database by consequence. Minor and moderate represent no and 

temporary harms, major permanent harms. Overall 96% of the incidents are 

temporary. 

 

Figure 4: Harms by Type 

The dot plots show the relative distribution of harms by type. VTE  = venous 

thromboembolism. 
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Harms by Severity
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Abstract 

Objectives: To describe experiences with the Global Trigger Tool (GTT) in Denmark 
and suggest ways to improve the performance of GTT review teams 

Design: Observational study  

Setting: The measurement and monitoring of harms is crucial to campaigns to 
improve the safety of patients. Increasingly, teams use the GTT to review patient 
records and measure harms in English and non-English-speaking countries. 
Meanwhile, it is not clear how the method performs in so diverse settings. 
 
Participants: Review teams from five Danish pilot hospitals of the national Danish 
patient safety campaign  
 

Primary and secondary outcome measures: We collected harm rates, background 
and anecdotal information from five pilot hospitals currently participating in the 
Danish Safer Hospital Programme. An experienced reviewer categorized harms by 
type. Reported patient safety incidents (PSI) stem from the national Danish Database. 
We plotted harm rates as run-charts and applied rules for the detection of patterns of 
non-random variation.   
 

Results: The hospitals differed in size but had similar patient populations and 
activity. The average harm rate for all hospitals was 60/1000 patient days. The median 
monthly harm rate ranged from 32 to 91 harms per 1000 patient days. Overall, 96% of 
harms were temporary. Infections, pressure ulcers procedure related and 
gastrointestinal problems were common. PSIs varied between 3 and 12/1000 patient 
days. Teams reported differences in training and review procedures such as the role of 
the secondary reviewer. 
 

Conclusions: We found substantial variation of harm rates. Differences in training, 
review procedures and documentation in patient records likely contribute to these 
variations. Training reviewers as teams, specifying the roles of the different 
reviewers, training records and a database for findings of reviews may improve the 
application of the GTT.

Page 3 of 54

For peer review only − http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

 

Background 

Patients run a high risk of being harmed during hospital admissions. Harms occur in 

up to 10 % of hospitalizations and can cause death, permanent or temporary 

disability.[1] For patients and health care workers, these harms and the underlying 

flaws of their health care systems that permit them to happen are deeply upsetting and 

completely unacceptable. 

To improve the safety of patients, national and regional campaigns have been carried 

through [2-5] or are ongoing.[6] Improvements were achieved in some areas such as 

reductions of catheter-related blood stream infections.[7] However, system wide 

progress is slow [8] and improvements are often limited to particular medical 

conditions or institutions. Indeed, a recent study [9] from the state of North Carolina, an 

active participant in large scale patient safety initiatives, concluded that overall rates of 

harm during 2002-2007 were not reduced. Thus, the challenge to improve the safety of 

patients in hospitals remains and specific and sensitive measures of harms are needed to 

assess and monitor the effects of changes to make hospitals safer. 

In Denmark, the Operation Life campaign during 2006-2008 focused on patient safety 

in intensive care and during surgery. An estimated 1654 fewer patients died in the 

Danish population of 5.5 million during the campaign.[10, 11] In 2010, another 

campaign the Safer Hospital program (www.sikkerpatient.dk/fagfolk/patientsikkert-

sygehus.aspx) was launched at five pilot hospitals to reduce mortality by 15 % and 

harms by 30 % through the implementation of 12 care bundles in the participating 

hospitals. The hospitals are required to measure and report harms. 

Meanwhile, a gold standard for the measurement of harms does not exist. Methods like 

voluntary reports only detect a small fraction of harms,[12] chart reviews have low 

interrater reliability [13] and are very time consuming and so are direct observations of 

health care processes.[14] Studies comparing different methods of harm detection have 

found very little overlap of the detected harms.[15] Therefore, complete estimates of 

the incidence of harms probably require the combination of different methods. 

Meanwhile, such an approach is time consuming and results are often delayed, which is 

unsuitable for patient safety campaigns in which frequent and regular measurements of 

harms are needed to evaluate and monitor the effects of interventions and 

organizational changes.  
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The Global Trigger Tool (GTT) has been developed for the purpose of monitoring 

harms at low cost.[16] Harm in this context is defined as an “Unintended physical 

injury resulting from or contributed to by medical care that requires additional 

monitoring, treatment or hospitalization, or that results in death.”[16] Thus the tool 

measures factual harm to patients while errors not leading to harm, near errors and 

errors of omission, are not included. A GTT-review is a trigger based chart audit of 

closed patient charts. Two reviewers, usually nurses or pharmacists, each review a 

limited number of randomly chosen charts with a given set of 56 triggers or hints of 

errors. The finding of such a hint triggers an investigation into whether and, if so, how 

severely, a patient actually has been harmed. Review time is limited to 20 minutes per 

admission. Finally, the two reviewers compare their conclusions and eventually a 

supervisor, usually a physician, judges in cases of disagreement whether the 

conclusions were appropriate. The number of harms is then expressed as a rate, e.g. 

harms per 1000 bed days. It has been suggested that GTT teams need a limited amount 

of training and practice to achieve good levels of reliability to identify harms.[17-19] 

The feasibility of the method invites for rapid adoption in health care systems around 

the world where practical ways to measure harms are much in demand. Nevertheless, 

experiences with the GTT in non-English speaking countries are limited. Thus careful 

calibration of the instrument and the review team that uses it is warranted to avoid 

evaluating the safety performance of hospitals with imprecise measurements.  

A team of Danish experts translated the GTT to Danish from the English and a Swedish 

version.[20] The tool was tested in four hospitals in different health regions.[21] The 

harm rate in these hospitals was around 20/1000 bed days. A recent report of harms to 

Danish patients with cancer found a rate of 68/1000 bed days.[22] Notwithstanding 

these variable rates, policy makers advocate the widespread implementation of GTT 

reviews in Danish hospitals. Meanwhile in our opinion, it is not sufficiently clear, how 

the tool performs in the hands of Danish review teams.  

Therefore, we present in this study our experiences with the GTT in a non-English 

speaking country and suggest ways to enhance the performance of GTT review teams 

and contribute to accurate measurements of harms.  
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Methods 

GTT review 

A team of two independent reviewers, usually experienced nurses, and one supervisor, 

usually a physician, reviewed a random sample of 10 admissions twice a month. Closed 

admissions of patients of at least 18 years of age were and of at least 24 hours duration 

were eligible. The date of discharge was the index date. The GTT teams reviewed all 

available information from the admissions, i.e. physician and nurse notes, medication 

orders and history as well as results of laboratory and other diagnostic tests. Triggers 

and harms and the severity categorization were recorded on standardized trigger sheets 

and then transferred to spreadsheets and stored locally. The teams classified the severity 

of harms according to the National Council for Medication Error Reporting and 

Prevention Index. There is no shared database for the five hospitals. 

 

Data collection and analysis 

The project managers of the Safer Hospital Program and the GTT review teams at the 

five hospitals supplied background information on the hospitals from hospital 

administrative systems and the GTT sample populations.  

We calculated the monthly harm rate as the total number of harms divided by the total 

number of patient days multiplied by 1000. The harm rate was then plotted on a run 

charts and analysed using four run chart rules for the detection of patterns of non-

random variation like shifts or trends.[23] We collected and managed the data in 

Microsoft Excel v. 2003 and produced the statistical analysis and graphs in R Statistical 

Software v. 2.13.1. 

For the purpose of this study, two nurses with experience from over 400 GTT reviews 

retrospectively categorized harms found at the five hospitals into categories also used 

by Classen et al.[24] They added gastrointestinal complications and pressure ulcers as 

categories because these types of harms were common (Figure 4). Each harm was 

assigned to only one category. 

The number and severity of reported patient safety incidents (PSI) stems from the 

national patient safety incident database (www.dpsd.dk). In Denmark reporting of PSIs 

is mandatory, confidential and sanction free for health care personnel. Risk managers at 
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the five hospitals classified the severity of PSIs in the Danish Safety Database into 

mild, moderate, severe and fatal. 

The regional ethical committee deemed an ethical review of the study unnecessary. 
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Results 

Background data of the five pilot hospitals 

The five hospitals, one in each Danish health region, have between 142 and 391 beds. 

All hospitals have departments of internal medicine, orthopaedic and general surgery 

as well as of obstetrics and gynaecology. All hospitals use electronic patient records, 

but to a varying degree part of the documentation, such as nursing notes, are on paper. 

For further information on the hospitals see Table 1. The populations of patients at the 

five hospitals were similar with regard to age and gender distribution (Table 1). Two 

hospitals, Næstved and Hillerød, had prior to the Safer Hospitals program been using 

the GTT for reviewing patient records for one and two years respectively. All teams 

started reviewing for the safety campaign in May 2010 and reviewed records 

retrospectively from January 2010. 

 

Table 1: Background information on the five hospitals (2010) 

 

 Hillerød Horsens Kolding Næstved Thy-Mors 

Discharges 60098 30377 27526 28677 11836 

Percent 

females 

62 59 61 55 55 

Patient days 231978 108060 90710 113353 49711 

Outpatient 

visits 

262547 212899 124184 184374 65165 

Employees 3163 1367 1507 1668 689 

Hospital 

Standardized 

Mortality 

Rate 

95 97 96 112 100 

Reported 

safety 

incidents 

2736 365 923 1182 223 

Reported 

patient safety 

incidents per 

1000 patient 

days 

12 3 10 10 4 
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Experiences with the implementation of the GTT 

Reviewing patient files with the GTT was new to three of the five teams. At Hillerød 

Hospital, the team had reviewed files of deceased patients since 2008.  

In May 2010, a GTT team from each of the five hospitals participated in a seven hour 

training with experts in the method from Denmark and abroad, which included use of 

the Danish GTT manual, frontal teaching, review of three training records per team and 

plenary discussions of the findings (Table 2). Only the review team at Hillerød had in 

2008 received a similar training. All teams used nurses as primary reviewers and 

physicians as supervisors. All teams received on-site expert coaching with reviews of 

10 or more records, up to three times. Furthermore, all teams participated in two full 

day network seminars during the study period. All teams started reviewing patient 

records for the measurement of their baseline in May 2010 and retrospectively 

reviewed records from January to May 2010.  

The compositions of teams changed between zero (Hillerød and Næstved) and three 

times (Thy) during the study period. Review intervals at the hospitals varied between 

twice monthly, monthly and irregular. The role of the physician in the review team 

varied from only judging cases where the primary reviewers were in doubt or disagreed 

(Hillerød) to identifying all harms based on triggers found by primary reviewers 

(Horsens). Table 2 shows differences in review procedures at the hospitals. 
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Table 2: Characteristics and review procedures of GTT teams at five hospitals  

  Hillerød Horsens Kolding Næstved 
Thy-

Mors 

Team characteristics           

Number of physicians 2 1 1 2 1 

Number of nurses 3 3 4 later 3 4 3 

Number of changes in 
team 

0 
1 (new 

physician) 
1 0 

2 (new 
nurses) 

Review interval 
Every 

fortnight 
Monthly 

Monthly 
(two half 

days) 
Monthly Variable 

Training           

Hours of training 14# 7 7 7 7 

Site visits by Danish 
expert (days) 

1 3 1 4 2 

Complete team present 
during site visit 

- - + - - 

Number of records 
reviewed together with 
expert 

<10 >10 >10 >10 >10 

Review procedures           

Whole team meets for 
reviews 

+ + 
Since Jan. 

2011 
- - 

Physician acts as judge 
(J) in cases of 
disagreement or reviewer 
(R) based on triggers 

J R J J J 

Records entirely 
electronic 

- + + - + 

Dedicated person 
responsible to find 
records 

+ - + + - 

Secretary plots triggers 
and harms 

- - - - + 

# Team also trained by national expert in 2008 
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Anecdotal information about GTT reviews 

At Næstved, the team sampled 24 records (in case some were incomplete) each month 

and sorted them in the order of the date of the admission and reviewed the first 20 

records. Thus the sample became biased towards admissions in the earlier part of the 

month. Moreover, the team initially reviewed only admissions to the last department of 

a hospital admission. Thus they did not find harms that, for example, occurred during 

an admission to the intensive care unit earlier during the hospital stay. These errors 

were accidentally discovered during a site visit and the team did a new review for the 

period. The team at Kolding discovered after three months that their sampling 

procedure excluded admissions that had an appointment for ambulatory follow up after 

surgery, and they decided to discard the first three months from their baseline.  

 

GTT findings 

In total, 688 adverse events were identified in 11501 patient days, i.e. the overall 

average harm rate was 60 per 1000 patient days. The median monthly harm rate 

ranged from 32 to 91 harms per 1000 patient days (Figure 1). One hospital, Hillerød, 

had a significant upward shift of the harm rate, between September and October 2010, 

identified by two runs of seven data points below and above the median 

respectively.[23] 

Overall, 96% of harms were temporary (grades E and F). However, the severity 

distribution varied between hospitals (Figure 2). Notably, the hospital with the highest 

harm rate (Hillerød) also had the highest proportion of grade E harms. Common types 

of harm were infections, procedure related, pressure ulcers and gastrointestinal 

problems. The classification of harms in the category other varied nearly six-fold 

across hospitals (Figure 4).  

 

Patient safety incidents 

The reporting of PSIs among the five hospitals differed between 3 and 12 per 

thousand patient days. Meanwhile the distributions of PSIs by consequence were 

almost identical (Figure 3). 
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Discussion 

We were surprised by the wide variation in the detection of harms in the five hospitals. 

The hospital with the highest harm rate had the highest number of harms of the lowest 

severity grade E. The hospitals differ in size but the patient populations and activity 

levels are similar. Also voluntarily reported PSIs were similar in distribution and type. 

We found differences in the training and the experience of the review teams. Review 

procedures were standardized for all teams but there were differences in the roles of 

nurses and physicians in the review process.  

Other studies have also found variation of harms across hospitals. Naessens et al.[19] in 

a study of 1138 admissions to three academic health centres in three states of the US 

found a variation of harms by hospital between 19,4 % and 37,9 % of admissions. In a 

study of surgical harms the variation was between 5 % and 35 %,[25] Sharek et al.[26] 

observed harm rates between 0,18 and 1,28 per patient in 749 admissions to 15 

newborn intensive care units in the US and Canada and Resar et al.[27] in 62 intensive 

care units in the US measured between 3,2 and 27,36 harms per 100 days. Thus 

significant variations of GTT findings seem to be common.  

Several factors could explain the variation in rates of harm. First, they can be caused by 

real differences in the safety of the clinical processes at the hospitals. However, it 

seems unlikely that such differences should cause as much as a three-fold variation of 

harm rates given the similar patient populations at the five hospitals and the 

homogeneity of the Danish health care system in general. Second, differences in case 

mix at the hospitals could cause the variations. However, the compositions of the 

patient populations in the five hospitals are similar. We even found that the hospital 

with the highest mean age and the highest hospital standardized mortality rate had the 

lowest rate of harms. Third, the documentation of triggers and harms probably varies 

across hospitals and the intensified focus on safety could increase the documentation of 

harms in different ways. Indeed, the hospital with the highest PSI rate also observed a 

significant increase of harms, which we take as sign of a change in the culture of 

reporting and documentation at that hospital. Furthermore we observed differences in 

the way types of harms were coded, especially in the “other” category. Finally, the 

hospitals use different electronic and paper systems. On the other hand, the training of 

health care personnel in Denmark is similar in different parts of the country and so are 
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rules for documentation in the patient records. Concluding on this argument, we assume 

that the culturally influenced practice of documentation did contribute to the differences 

in rates of harm across hospitals. Fourth, differences in the training and the experience 

of the review teams influence the subjective process of judging harms in any record 

review.[13] The team that found the most harms had attended two training seminars; it 

also was stable, reviewed regularly with the whole team twice a month and had the 

longest experience with the GTT. Interestingly, the harm rate at their hospital 

demonstrated a significant shift in the months after the second training seminar. Fifth, 

the teams conducted the review processes in slightly different ways. Most importantly, 

the roles of nurses and physicians varied. The role of the physician in the review team 

that found the highest harm rate was to judge in cases of disagreement while physicians 

in the other teams themselves identified harms. We assume that nurses are more prone 

to register harms of lower severity, while physicians might consider them insignificant. 

This interpretation is supported by our finding that the variation of harm rates was 

greatest in the least severe category “E”.  

Thus in our opinion, the experience of the GTT teams and the way they perform the 

reviews strongly contributed to the differences in harm rates in the five hospitals. 

Moreover, differences in the ways harms are documented in the patient records 

influence the number of harms the GTT team can find. We did not expect these factors 

to be so important because the GTT reviewing was implemented according to published 

recommendations [16, 18] and was guided by some of their authors. Moreover, all the 

teams had attended a GTT network meeting with national and international experts and 

received site visits by a national expert. However these precautions, it seems, were not 

sufficient. A recent study from Sweden [28] supports these conclusions. Experienced 

review teams from five hospitals reviewed 50 patient charts from one of the five 

hospitals. Harm rates ranged from 27,2 to 99,7 per 1000 patient days and the pair wise 

interrater reliability of the five teams ranged from a kappa value of 0,26 to 0,77. 

Our experiences with the GTT in a non-English speaking country have implications for 

the implementation of the method in other settings and we suggest the following 

interventions to improve the implementation of the GTT in new settings: 

• Secure that the review team is trained as a team 
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• Specify of the roles of the reviewers during the reviews to avoid over-

/underestimation of especially harms of lesser severity depending on 

professional background 

• Test review teams’ abilities to find harms with a set of training charts to 

estimate their “sensitivity” before routine monitoring is instituted 

• Define a minimum number of patient charts that the team should have reviewed 

before monitoring harms routinely 

• Perform reviews with all team members present 

• Ensure a structured review process, i.e. a space where the team can work 

without interruptions, regular time intervals between reviews to keep team “in 

shape” 

• Implement a common database with individual patient data to allow for re-

examination of reviewed charts 

In conclusion, the GTT is a practical tool to monitor harms that needs careful 

calibration when using it in new settings. Thus health care staff and policy makers 

should be aware of the need for sufficient training and retraining of the review teams. 

Further research should address the training of teams and the evaluation of their 

performance. 
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Legends to figures 

Figure 1: Rates of harm 

Run charts showing monthly rates of harms measured with the Global Trigger Tool. 

The curve shows the harm rate expressed as the number of adverse events per 1000 

patient days. The horizontal line is the median harm rate. At Hillerød a shift occurs 

between September and October 2010 identified by two runs of seven data points on 

the same side of the median. 

 

Figure 2: Harms by Severity 

The dot plots show the relative distribution of severity of harms in categories E – I, 

where E and F are temporary, G – H permanent harms and I death. Overall, 96% of 

harms were temporary. 

 

Figure 3: Patient Safety Incidents by Consequence 

The dot plots show the relative distribution of patient safety incidents reported to the 

Danish national database by consequence. Minor and moderate represent no and 

temporary harms, major permanent harms. Overall 96% of the incidents are 

temporary. 

 

Figure 4: Harms by Type 

The dot plots show the relative distribution of harms by type. VTE  = venous 

thromboembolism. 
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Abstract 

Objectives: To describe experiences with the implementation of Global Trigger Tool 

(GTT) reviews in five Danish hospitals and to suggest ways to improve the 

performance of GTT review teams 

Design: Retrospective observational study  

 

Setting: The measurement and monitoring of harms is crucial to campaigns to 

improve the safety of patients. Increasingly, teams use the GTT to review patient 

records and measure harms in English and non-English-speaking countries. 

Meanwhile, it is not clear how the method performs in so diverse settings. 

 

Participants: Review teams from five Danish pilot hospitals of the national Danish 

Safer Hospital Program 

 

Primary and secondary outcome measures: We collected harm rates, background 

and anecdotal information and reported patient safety incidents (PSIs) from five pilot 

hospitals currently participating in the Danish Safer Hospital Programme. 

Experienced reviewers categorized harms by type. We plotted harm rates as run-

charts and applied rules for the detection of patterns of non-random variation.   

 

Results: The hospitals differed in size but had similar patient populations and 

activity. PSIs varied between 3 and 12/1000 patient days. The average harm rate for 

all hospitals was 60/1000 patient days. The median monthly harm rate ranged from 32 

to 91 harms per 1000 patient days. Overall, 96% of harms were temporary. Infections, 

pressure ulcers procedure related and gastrointestinal problems were common. Teams 

reported differences in training and review procedures such as the role of the 

secondary reviewer. 

 

Conclusions: We found substantial variation of harm rates. Differences in training, 

review procedures and documentation in patient records likely contributed to these 

variations. Training reviewers as teams, specifying the roles of the different 

reviewers, training records and a database for findings of reviews may improve the 

application of the GTT. 
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Background 

Patients run a high risk of being harmed during hospital admissions. Harms occur in 

up to 10 % of hospitalizations and can cause death, permanent or temporary 

disability.[1] For patients and health care workers, these harms and the underlying 

flaws of their health care systems that permit them to happen are deeply upsetting and 

completely unacceptable. 

To improve the safety of patients, national and regional campaigns have been carried 

through [2-5] or are ongoing.[6] Improvements were achieved in some areas such as 

reductions of catheter-related blood stream infections.[7] However, system wide 

progress is slow [8] and improvements are often limited to particular medical 

conditions or institutions. Indeed, a recent study [9] from the state of North Carolina, an 

active participant in large scale patient safety initiatives, concluded that overall rates of 

harm during 2002-2007 were not reduced. Thus, the challenge to improve the safety of 

patients in hospitals remains and specific and sensitive measures of harms are needed to 

assess and monitor the effects of changes to make hospitals safer. 

In Denmark, the Operation Life campaign during 2006-2008 focused on patient safety 

in intensive care and during surgery. An estimated 1654 fewer patients died in the 

Danish population of 5.5 million during the campaign.[10] In 2010, another campaign 

the Safer Hospital Program (www.sikkerpatient.dk/fagfolk/patientsikkert-sygehus.aspx) 

was launched at five pilot hospitals to reduce mortality by 15 % and harms by 30 % 

through the implementation of 12 care bundles. The hospitals are required to measure 

and report harms. 

Meanwhile, a gold standard for the measurement of harms does not exist. Methods like 

voluntary reports only detect a small fraction of harms,[11] chart reviews have low 

interrater reliability [12] and are very time consuming and so are direct observations of 

health care processes.[13] Studies comparing different methods of harm detection have 

found very little overlap of the detected harms.[14] Therefore, complete estimates of 

the incidence of harms probably require the combination of different methods. 

Meanwhile, such an approach is time consuming and results are often delayed, which is 

unsuitable for patient safety campaigns in which frequent and regular measurements of 
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harms are needed to evaluate and monitor the effects of interventions and 

organizational changes.  

The Global Trigger Tool (GTT) has been developed for the purpose of monitoring 

harms at low cost.[15] Harm in this context is defined as an “Unintended physical 

injury resulting from or contributed to by medical care that requires additional 

monitoring, treatment or hospitalization, or that results in death.”[16] Thus the tool 

measures factual harm to patients while errors not leading to harm, near errors and 

errors of omission, are not included. A GTT-review is a trigger based chart audit of 

closed patient charts. Two reviewers, usually nurses or pharmacists, each review a 

limited number of randomly chosen charts with a given set of 56 triggers or hints of 

errors. The finding of such a hint triggers an investigation into whether and, if so, how 

severely, a patient actually has been harmed. Review time is limited to 20 minutes per 

admission. Finally, the two reviewers compare their conclusions and a supervisor, 

usually a physician, qualifies the number and severity of harms and decides  in cases of 

disagreement. The number of harms is then expressed as a rate, e.g. harms per 1000 bed 

days. It has been suggested that GTT teams need a limited amount of training and 

practice to achieve good levels of reliability to identify harms.[16-18] The feasibility of 

the method invites for rapid adoption in health care systems around the world where 

practical ways to measure harms are much in demand. Nevertheless, experiences with 

the GTT in non-English speaking countries are limited. Thus careful calibration of the 

instrument and the review team that uses it is warranted to avoid evaluating the safety 

performance of hospitals with imprecise measurements.  

A team of Danish experts translated the GTT to Danish [19] from the English and a 

Swedish version.[20] The tool was tested in four hospitals in different health 

regions.[21] The harm rate in these hospitals was around 20/1000 bed days. A recent 

report of harms to Danish patients with cancer found a rate of 68/1000 bed days.[22] 

Notwithstanding these variable rates, policy makers advocate the widespread [23] 

implementation of GTT reviews in Danish hospitals. Meanwhile in our opinion, it is not 

sufficiently clear, how the tool performs in the hands of Danish review teams.  

The aim of this study was to describe experiences with the GTT in five Danish 

hospitals and suggest ways to improve the performance of GTT review teams and thus 

contribute to the accurate measurements of harms. 
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Methods 

In this retrospective observational study, we present harm rates as measured by the 

GTT at the five hospitals participating in the Safer Hospital Program in Denmark. The 

hospitals had used the GTT for 18 months from January 2010 until June 2011. The 

harm rates are registered at common database. The project managers at the hospitals 

supplied tabulated data on the size, activity and patient populations of the five 

hospitals from the year 2010. All data were collected between August and December 

2011. 

CvP, the project manager at one of the five hospitals and a consultant in pulmonary 

medicine and AMK, a registered nurse and experienced GTT reviewer interviewed 

members of the GTT teams and project managers on the telephone. The interviews 

comprised questions on the training of the GTT teams, team composition, roles of the 

team members and review processes. Moreover, they asked open questions about 

unexpected observations and changes. The GTT teams supplied lists of the recorded 

harms from their reviews.  

To give an impression of the safety culture at the participating hospitals, we present 

the number and severity of reported patient safety incidents (PSIs) in 2010. JA, a 

physician by training who works in the Danish Society for Patient Safety, gathered 

these data from the Danish Patient Safety Database (www.dpsd.dk) for voluntary 

reporting of PSIs. Risk managers at the five hospitals classify the severity of PSIs in 

the Danish Safety Database into mild, moderate, severe and fatal. In Denmark, 

reporting of PSIs is mandatory, confidential and sanction free for health care 

personnel.  

 

GTT review 

The Danish translation of the GTT toolkit was the reference for the review teams.[19] 

Teams were to review a random sample of 10 admissions twice a month. Closed 

admissions of patients of at least 18 years of age and of at least 24 hours duration were 

eligible. The date of discharge was the index date. The GTT teams should review all 

available information from the admissions, i.e. physician and nurse notes, medication 

orders and history as well as results of diagnostic tests. Each primary reviewer should 
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review each record. Afterwards the primary reviewers should meet to discuss harms 

and come to consensus. Finally the primary reviewers should meet with the supervising 

physician to present their findings for approval and severity classification. Triggers, 

harms and the severity of harms should be recorded on standardised work sheets, then 

transferred to spreadsheets and stored locally. The team should classify the severity of 

harms according to the National Council for Medication Error Reporting and 

Prevention Index. The five hospitals do not have a shared database for their GTT 

findings. 

 

Data analysis 

We calculated the monthly harm rate as the total number of harms divided by the total 

number of patient days multiplied by 1000. The harm rate was then plotted on a run 

chart and analysed using four run chart rules for the detection of patterns of non-

random variation such as shifts or trends.[24] We collected and managed the data in 

Microsoft Excel v. 2003 and produced the statistical analysis and graphs in R 

Statistical Software v. 2.13.1. 

For the purpose of this study, two nurses from the GTT team of one of the hospitals 

who had done over 400 GTT reviews each retrospectively categorized harms found at 

all five hospitals into categories also used by Classen et al.[25] They added 

gastrointestinal complications and pressure ulcers as categories because these were 

common types of harm (Figure 4). Each harm was assigned to only one category. 

The regional ethical committee deemed an ethical review of the study unnecessary.  
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Results 

Background data of the five pilot hospitals 

The five hospitals, one in each Danish health region vary in size but all hospitals have 

departments of internal medicine, orthopaedic and general surgery as well as of 

obstetrics and gynaecology. All hospitals use electronic patient records, but to varying 

degree parts of the documentation, such as nursing notes, are on paper. The 

populations of patients at the five hospitals were similar with regard to age and gender 

distribution. There was a four-fold difference in reporting of PSIs among hospitals 

(Table 1). Meanwhile, the distributions of PSIs by consequence were almost identical 

(Figure 3). All teams started reviewing for the safety program in May 2010 and 

reviewed records retrospectively from January 2010. 

 

Table 1: Background information on the five hospitals (2010) 

 

 Hillerød Horsens Kolding Næstved Thy-Mors 

Discharges 60098 30377 27526 28677 11836 

Average 

patient age 

(years) 

55 57 53  59 58 

Percent 

females 

62 59 61 55 55 

Patient days 231978 108060 90710 113353 49711 

Outpatient 

visits 

262547 212899 124184 184374 65165 

Employees 3163 1367 1507 1668 689 

Hospital 

Standardized 

Mortality 

Rate 

95 97 96 112 100 
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Reported 

safety 

incidents 

2736 365 923 1182 223 

Reported 

patient safety 

incidents per 

1000 patient 

days 

12 3 10 10 4 

 

 

Experiences with the implementation of the GTT 

Reviewing patient files with the GTT was new to three of the five teams. Prior to the 

Safer Hospitals programme, Næstved and Hillerød Hospital had been using the GTT for 

reviewing patient records for one and two years respectively. 

In May 2010, the GTT team from each of the five hospitals participated in a seven hour 

training session with experts in the method from Denmark and the Institute of Health 

Care Improvement (IHI). The session included an introduction to the Danish GTT 

manual, frontal teaching, review of three training records per team and plenary 

discussions of the findings (Table 2). Only the review team at Hillerød had in 2008 

received a similar training. All teams used nurses as primary reviewers and physicians 

as supervisors. All teams received on-site expert coaching with reviews of 10 or more 

records, up to three times. The expert coach was a physician who was trained by 

experts from the IHI. Furthermore, all teams participated in two full day network 

seminars during the study period. All teams started reviewing patient records for the 

measurement of their baseline in May 2010 and retrospectively reviewed records from 

January to May 2010.  

The compositions of teams changed between zero (Hillerød and Næstved) and three 

times (Thy) during the study period. Review intervals at the hospitals varied between 

two weeks, one monthly and irregular. Complete teams reviewed together and 

compared findings at two, later three hospitals. The role of the physician in the review 

team varied from only judging cases where the primary reviewers were in doubt or 
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disagreed (Hillerød) to identifying harms based on triggers found by primary reviewers 

(Horsens). Table 2 shows differences in review procedures at the hospitals. 
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Table 2: Characteristics and review procedures of GTT teams at five hospitals  

  Hillerød Horsens Kolding Næstved 
Thy-

Mors 

Team characteristics           

Number of physicians 2 1 1 2 1 

Number of nurses 3 3 4 later 3 4 3 

Number of changes in 

team 
0 

1 

(physician

) 

1 0 2 (nurses) 

Review intervals 
Twice per 

month 
Monthly 

Monthly 

(two half 

days) 

Monthly Variable 

Training           

Hours of training 14
#
 7 7 7 7 

Site visits by Danish 

expert (days) 
1 3 1 4 2 

Complete team present 

during site visit 
- - + - -f 

Number of records 

reviewed together with 

expert 

<10 >10 >10 >10 >10 

Review procedures           

Whole team meets for 

reviews 
+ + 

Since Jan. 

2011 
- - 

Physician acts as judge 

(J) in cases of 

disagreement or reviewer 

(R) based on triggers 

J R J J J 
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Records entirely 

electronic 
- + + - + 

Dedicated person 

responsible to find 

records 

+ - + + - 

Secretary plots triggers 

and harms 
- - - - + 

# Team also trained by national expert in 2008 

 

 

Anecdotal information about GTT reviews 

At Næstved, the team sampled 24 records (in case some were incomplete) each month 

and sorted them in the order of the date of the admission and reviewed the first 20 

records. Thus the sample became biased towards admissions in the earlier part of the 

month. Moreover, the team initially reviewed only admissions to the last department of 

a hospital admission. Thus they did not find harms that, for example, occurred during 

an admission to the intensive care unit earlier during the hospital stay. These errors 

were accidentally discovered during a site visit and the team did a new review for the 

period. The team at Kolding discovered after three months that their sampling 

procedure excluded admissions that had an appointment for ambulatory follow up after 

surgery, and they decided to discard the first three months from their baseline.  

 

GTT findings 

In total, 688 adverse events were identified in 11501 patient days, i.e. the overall 

average harm rate was 60 per 1000 patient days. The median monthly harm rate 

ranged from 32 to 91 harms per 1000 patient days (Figure 1). The number of harms 

per 100 admissions were Hillerød 55,0, Horsens 41,9, Kolding 30,0, Næstved 23,9 

and Thy Mors 45,3. One hospital, Hillerød, had a significant upward shift of the harm 

rate, between September and October 2010, identified by two runs of seven data 

points below and above the median respectively.  
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Overall, 96% of harms were temporary (grades E and F). However, the severity 

distribution varied between hospitals (Figure 2). Notably, the hospital with the highest 

harm rate (Hillerød) also had the highest proportion of grade E harms. Common types 

of harm were infections, procedure related, pressure ulcers and gastrointestinal 

problems. The classification of harms in the category other varied nearly six-fold 

across hospitals (Figure 4).  
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Discussion 

We observed marked differences in the harm rates and types identified by GTT review 

teams in five Danish public hospitals. The GTT is not designed to compare hospitals 

but we were surprised by the magnitude of the variations. Therefore we designed this 

study to identify factors that contributed to the differences. The hospitals, their patient 

populations, structures and activity levels were similar but we found differences in the 

training, the review procedures and the experience of the review teams.  

Other studies have also found variation of harms across hospitals. Naessens et al.[18] in 

a study of 1138 admissions to three academic health centres in three states of the US 

found a variation of harms by hospital between 23,1  % and 37,9 % of admissions. In a 

study of surgical harms the variation was between 5 % and 35 %,[26] Sharek et al.[27] 

observed harm rates between 0,18 and 1,28 per patient in 749 admissions to 15 

newborn intensive care units in the US and Canada and Resar et al.[28] in 62 intensive 

care units in the US measured between 3,2 and 27,36 harms per 100 days. Thus 

significant variations of GTT findings seem to be common. 

Several factors could explain the variation in rates of harm. First, they can be caused by 

real differences in the safety of the clinical processes at the hospitals. However, it 

seems unlikely that such differences should cause as much as a three-fold variation of 

harm rates given the similar patient populations at the five hospitals and the 

homogeneity of the Danish health care system in general. Second, differences in case 

mix at the hospitals could cause the variations. However, the compositions of the 

patient populations in the five hospitals were similar. We even found that the hospital 

with the highest mean age and the highest hospital standardized mortality rate had the 

lowest rate of harms. Third, the documentation of triggers and harms probably varies 

across hospitals. Interestingly, the hospital with the highest PSI rate also observed a 

significant increase of harm rates. High PSI rates can be a sign of a mature safety 

culture rather than of poor safety and one could assume that staff documents more 

harms in a hospital with such a culture. Also different types of patient records 

(electronic and paper) and differences in layout and presentation could influence the 

results of the reviews. We do not have data to explore these questions but we certainly 

cannot exclude an influence on the different harm rates across hospitals. Fourth, 

differences in the training and the experience of the review teams influence the 

subjective process of judging harms in any record review.[12] The team that found the 

Page 38 of 54

For peer review only − http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

most harms had also used the GTT longer and attended two training seminars; it also 

was stable, reviewed regularly with the whole team twice a month. Interestingly, the 

harm rate at their hospital demonstrated a significant shift in the months after the 

second training seminar. Finally, the teams conducted the review processes in slightly 

different ways. Most importantly, the roles of nurses and physicians varied. The role of 

the physician in the review team that found the highest harm rate was to judge in cases 

of disagreement while physicians in the other teams themselves identified harms. We 

assume that nurses are more prone to register harms of lower severity, while physicians 

might consider them insignificant. This interpretation is supported by our finding that 

the variation of harm rates was greatest in the least severe category “E”.  

Thus in our opinion, the experience of the GTT teams and the way they perform the 

reviews strongly contributed to the differences in harm rates in the five hospitals. 

Notably, four of the five teams found rates between Moreover, differences in the way 

harms are documented in the patient records seem to influence the number of harms the 

GTT team can find. We did not expect these factors to be so important because the 

GTT was implemented according to current recommendations [15, 17] and was guided 

by some of their authors. Moreover, all the teams had attended a GTT network meeting 

with national and international experts and received site visits by a national expert. 

However these precautions, it seems, were not sufficient to secure at standardized 

reviewing process at the hospitals. Thus users of the GTT and its results, health care 

personnel, administrators, payers or the public, should be aware of the challenges of the 

implementation of the method and allow for sufficient training and evaluation of the 

results. Our findings also stress that GTT findings should guide hospitals in their efforts 

to improve patient safety but the results should not be used to compare hospitals.  

 

Strengths, limitations and further research 

The strengths of this study are its relevance for the implementation of the GTT that 

increasingly is being used to monitor the safety in hospitals. Our contextual data is 

detailed and thus practical. The limitations are inherent to the observational nature of 

the study that prevents conclusions on causal links between the variations of harm rates 

and the observed differences in team training and review processes. For the same 

reason, we cannot quantify the contribution of the different factors. Nevertheless, the 
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findings are plausible and fit with the recommendations for the use of the method [REF 

WHITE PAPER].  

Further research should address how teams’ reviewing experience and training 

influence team performance and how team training can be optimised. Moreover, studies 

should investigate the influence of changes of documentation and presentation of 

information in patient charts and the use of the types of harm for improving patient 

safety. 

 

In conclusion, differences in training, review processes, and documentation contributed 

to variations in rates of harm as measured by the GTT. Thus health care staff and policy 

makers should be aware of the need for systematic training of the review teams and 

standardisation of the review process when implementing the GTT in new settings. 

These factors are related to the implementation of the GTT reviews and are not inherent 

to the method as such. Our findings have implications for the implementation of the 

method in other settings and we suggest considering the following interventions to 

improve the implementation of the GTT in new settings: 

• Secure that the review team is trained as a team 

• Specify of the roles of the reviewers during the reviews to avoid over-

/underestimation of especially harms of lesser severity depending on 

professional background 

• Test review teams’ abilities to find harms with a set of training charts to 

estimate their “sensitivity” before routine monitoring is instituted 

• Define a minimum number of patient charts that the team should have reviewed 

before monitoring harms routinely 

• Perform reviews with all team members present 

• Ensure a structured review process, i.e. a space where the team can work 

without interruptions, regular time intervals between reviews to keep team “in 

shape” 

• Implement a common database with individual patient data to allow for re-

examination of reviewed charts to avoid problems such as sampling errors 
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Legends to figures 

Figure 1: Rates of harm 

The run charts show monthly rates of harms measured with the Global Trigger Tool. 

The curve shows the harm rate expressed as the number of adverse events per 1000 

patient days. The horizontal line is the median harm rate. At Hillerød a shift occurs 

between September and October 2010 identified by two runs of seven data points on 

the same side of the median. 

 

Figure 2: Harms by Severity 

The dot plots show the relative distribution of severity of harms in categories E – I, 

where E and F are temporary, G – H permanent harms and I death. Overall, 96% of 

harms were temporary. 

 

Figure 3: Patient Safety Incidents by Consequence 

The dot plots show the relative distribution of patient safety incidents reported to the 

Danish national database by consequence. Minor and moderate represent no and 

temporary harms, major permanent harms. Overall 96% of the incidents are 

temporary. 

 

Figure 4: Harms by Type 

The dot plots show the relative distribution of harms by type. VTE  = venous 

thromboembolism. 
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Reviewer 1 

 

Research question: 

The research question/aim is clearly stated in the abstract, but should be 

clarified further in the background section 

###  

We have rephrased the last paragraph of the introduction to clarify this point. 

### 

 

Study design: 

The study is mainly descriptive. A more structured approach towards data collection 

would have enhanced the quality – the anecdotal information could advantageously 

have been replaced by more systematic data collection using e.g. interview or 

questionnaire. 

### 

We agree, a more systematic collection of contextual/anecdotal data, e.g. with a 

questionnaire, would have yielded more reliable results. However at this stage, we 

found an explorative approach adequate to collect contextual information on the 

training and review processes of the GTT teams. We have added some detail on how we 

collected the data in the method section to clarify the point. 

### 

 

Description of methods: 

The methods section commences with a description of the GTT reviews, however, a 

precise description of the study described in the paper would have been preferred, 

e.g. there is lack of information on the authors and their role in the study – who 

are they and how did they collect the information? This is key since the study is 

observational. 

### 

Thank you for this comment. We have rearranged the paragraphs in the methods 

section and give more detailed information regarding these relevant questions. 

### 

 

Data on collection of background information is provided, but how was data on 

experiences with the implementation collected, by whom and when? 

### 

We have added this information in the methods section. 

### 

 

Experienced nurses carried out the GTT review. Did they have experience in 

reviewing charts or did they have certain clinical experiences? 

### 

The authors know most of the nurses doing the reviews but we did not systematically 

collect specific information on how experienced they were and have thus deleted the 

word “experienced” from the paragraph.  

### 

 

A description of the consensus processes involving the two primary reviewers as 

well as the whole team (primary reviewers and physician) would contribute to the 

understanding of differences between the compared review teams, e.g. did the 

primary reviewers reach consensus in a face to face discussion, and did the three 

of them meet for the final decisions? 

### 
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There were differences in how the teams reviewed met. We have expanded the 

description of the process in the text otherwise the data are presented in Table 2. 

Further detail regarding this question would require new interviews. 

### 

 

The nurses who categorized harms – what clinical experience did they have? Were 

they affiliated with the hospitals where the harms were identified? 

### 

The two nurses are experienced clinicians; they work as quality coordinators at two 

departments of one of the hospitals participating in the Safer Hospital program and 

have extensive experience with GTT reviews. We have added the latter information in 

the methods section of the manuscript.   

### 

 

The use of DPSD data in this study is not clear. The aim is to describe experiences 

with GTT – how does event reporting contribute to this? If used, it is not clear 

what period the DPSD data originates from. 

### 

We present the PSI reporting rates as background information that should be 

considered a measure of safety culture at the hospitals. We have moved this part to 

the background in the methods section, added the time period (2010) and an 

explanation to make this point clearer. 

### 

 

Discussion: 

A discussion of the strengths and limitations of the study is missing. Unanswered 

questions and specific proposals for future research are not described – what 

elements of the GTT’s measurement properties need further investigation? 

### 

We agree, and we have added paragraphs with strengths/limitations and future 

research. 

### 

 

The study is – in spite of its scientific limitations – highly relevant in that it 

provides insights of the variation of harm rates related to the use of GTT and 

calls for further research of a widely implemented tool that is used locally, 

nationally and internationally. 

### 

☺ 

### 

 

IHI state that in determining whether an adverse event occurred, it should be 

considered that an AE is defined as unintended harm to a patient from the viewpoint 

to the patient. How was this managed? Did it lead to any discussions between nurses 

and physicians that support the conclusion that nurses are more inclusive. 

### 

An interesting question, but unfortunately we do not have this information. 

### 
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It is stated that each AE/harm was assigned to only one type category. Does this 

indicate that sometimes a decision had to be made as to which of two or more 

categories to choose? If yes, what is the implication of this? 

### 

Yes, the two nurses discussed these cases and usually came to an agreement. When 

they could not the case was discussed with one of the authors, CvP. So, an element 

of judgment is inherent to this approach. On the other hand the same nurses 

categorized all harms from all hospitals. Moreover we used categories of harms that 

make sense clinically and are documented in the literature.   

### 

 

It is stated in the discussion that the hospital with the highest PSI rate observed 

a significant increase in harms. This is interpreted as a result of a change in the 

culture of reporting and documentation. Are there any other possible explanations? 

Has the potential change in reviewer’s attention once they have learned that 

specific event types occur frequently (e.g. pressure ulcers and gastrointestinal 

complications) been investigated? 

### 

One would assume that reviewers can become biased towards frequent or otherwise 

“prominent” harms. On the other hand, the use of triggers should at least partly 

prevent such a development. This would be interesting idea for further research. We 

have changed the paragraph slightly to make it clearer. 

### 

 

The differences in documentations systems are described, though not conferred any 

special significance. Is it possible that the layout/the presentation of data in 

the different systems affects the findings - that some data is more eyecatching in 

some systems than in another – or are layout properties the same across systems? 

### 

We have not studied this aspect of the reviews but it would be an interesting 

question for further research. The point has been added in the discussion section 

of the manuscript. 

### 

 

If DPSD data are to be retained in the paper, a discussion of differences in chart 

review and event reporting would be of value; one would not expect the same types 

of events to be identified with the two methods – results must be interpreted in 

light of this. 

### 

As mentioned above, we use the DPSD data as background and did not intend to 

compare the two approaches. 

### 
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The discussion mainly concerns the variation in harm rates. It would also be 

interesting to learn more about the differences in the assessment of harm types and 

consequences, e.g. what would be the practical implications of these variations? 

And as a curiosum: how does a hospital use the knowledge that most harms are in the 

‘others’ category for safety improvement? 

### 

We agree, that it would be very interesting to study the use of harm types or, as 

some of the hospitals in the Safer Hospital Program call it, the harm profiles but 

we do not have data to explore this question. As you point out the ‘others’ 

category is not useful for preventing adverse events. However, for the purpose of 

this manuscript we found it necessary to limit the number of categories.  

### 

 

 

Although not stated directly in the conclusion, it is indicated that the authors do 

not interpret the results in a way that affect the decision to use the GTT. The 

authors recommend that health care staff and policy makers should be aware of the 

'variation-problem'/the need for sufficient training and retraining of review teams 

– is it possible to specify this awareness; given the results of this study - what 

can GTT be used for – what shouldn’t it be used for? What would be the ‘dangers’ if 

the limitations are not taken into account in the use of the GTT results? Also, is 

training and retraining of teams sufficient to consider GTT a valid tool and to 

recommend further use, even before further scientific evaluation of the measurement 

properties of the tool? 

### 

In our opinion the study indicates caveats that should be considered when 

implementing the GTT in a new setting rather than limitations of the method as 

such. Therefore a discussion about the properties of the GTT as a method was not 

included in the paper. However, our findings support the recommendation that the 

GTT should not be used to compare hospitals. We have added a sentence on this in 

the concluding paragraph. 

### 

 

A discussion of the idea of a ‘global’ measure of safety would be interesting – can 

a tool be ‘global’ if it does not measure omissions and is based on what is 

registered in the medical record (i.e does not include documentation errors and 

administrative processes leading to harm and don’t take into account the patients’ 

experience of patient safety)? Is it possible at all to develop a true global 

measure? 

### 

An interesting discussion, but the aim of our paper was to describe the experiences 

with the GTT method as it is. We feel that a critique of the method as such is 

beyond the scope of the paper. 

### 

 

Do any alternatives to using GTT exist and does electronic capture of triggers have 

the potential to reduce the problems described in this study? 

### 

We find that alternative methods to identify harms and electronic trigger capture, 

although important and relevant areas, reach beyond the scope of this paper which 

aims to support teams in implementing the manual GTT reviews. 

### 
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2. Reviewer: Ellen Tveter Deilkås MD PhD 

Clinical consultant/ Senior advisor, 

Akershus University Hospital/The Norwegian Knowledge Centre 

 

I have no competing interests 

 

1. A) The aim of the study is to describe experiences with the Global Trigger Tool 

(GTT) in Denmark in order to identify ways to improve the performance of the GTT 

review teams. Since the study only presents characteristics and procedures of GTT 

teams at five hospitals and their quantitative results, and some anecdotal 

information, the objective of the study seems more to be to "present experiences 

with...." rather than to “describe “them”. I suggest that the objective is adjusted 

accordingly. 

### 

We agree, and have changed the wording of the aim of the study. 

### 

 

B) The authors argue that it is necessary to calibrate the GTT instrument and GTT 

teams before the instrument is adopted to evaluate safety performance in hospitals 

across health systems. It does not mention that the GTT manual (page 29) warns 

against using the instrument to compare results between hospitals: “The IHI Global 

Trigger Tool is meant to be used as a mechanism to track your organization’s 

progress over time. Although efforts are made to maintain a standard of training 

and process for the IHI Global Trigger Tool, organizations will vary in the skill 

of reviewers and other aspects of the IHI Global Trigger Tool process. We assume 

this bias is relatively stable over time in a given organization. The stability 

over time allows comparison to your own organization over time, but is not as 

useful in comparing between organizations. You can use national data to determine 

if your rates are in the general range of others. Organizations that have decreased 

adverse event rates should also be contacted to learn how this was achieved, even 

if the data is not exactly the same as yours.” 

To prevent the article from evaluating the instrument for a purpose it is not made 

to fulfill, it should be precise about what the purpose of the instrument is. 

### 

We agree that GTT is not a benchmarking tool. However, we were truly surprised how 

large the differences in harm rates in the five hospitals were. We have changed the 

discussion section to clarify this aspect. 

### 

 

2. A) The conclusion draws support from a recent study from Sweden which has 

studied interrater reliability between five teams from different hospitals. Harm 

rates between these teams ranged from 27,2 to 99,7 per 1000 patient days, with a 

pairwise interrater reliability ranging from a kappa value of 0,26 to 0,77. The 

article does not mention that the team in the Swedish study, with the highest harm 

rate, team IV, used a different definition for harm (The Swedish National Board of 

Health and Welfare’s definition of AE: ‘Any suffering, discomfort, bodily or mental 

injury, illness or death caused by healthcare and which is not an inevitable 

consequence of the patient’s condition or an expected effect of the treatment 

received by the patient because of her/his condition’), than the other four teams, 

which used the GTT definition of harm. The harm rates between the four teams which 

did use the same definition for harm, ranged from 27,2 to 33,2 AE’s per 1000 

patient days, with a pairwise interrater reliability kappa value estimate of 0,62 

ranging from 0,38 to 0,81. These results are not that bad, and should be taken into 

account in the discussion. 
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### 

Thank you for pointing this out. As you mention, the Swedish definition of an AE is 

somewhat broader than the GTT definition of harm which could explain some of the 

difference between team IV and the other teams. Notably, the team with the highest 

harm rate had not attended the network meetings with the other teams. The reference 

has been omitted from the manuscript. 

### 

 

B) The article with reference number 19, referred to on page 12, is imprecisely 

cited (variation of harm by hospital was between 23, 1% and 37, 9%, and not 19,4 5 

and 37,9%). 

### 

Thank you, we mistook the lower CI for the value. 

### 

 

1 A) The results in the study are presented with only one of the measures that the 

instrument provides: Patient safety incidence per 1000 patient days. Since the 

intention of the article is to present experiences with the Global Trigger Tool, it 

should also present the results for the two other measurements, which the GTT 

provides: Adverse events per 100 admissions; and Percent of admissions with an 

adverse event. 

### 

We used the most widely known measure of harms per 1000 bed days because the focus 

of the paper was on the variation of harms across hospitals. We have added the 

harms per 100 admissions for each hospital under results. In our view the 

percentage of harmed patients, while useful in quality improvement, does not add 

much information with regard to the topic of this article. However, we can 

calculate these rates but will need more time than the editor permitted because of 

the summer holiday in Denmark. 

### 

 

B) The study concludes that the way the GTT teams perform the reviews, strongly 

contribute to the differences in harm rates between the hospitals and suggests 

measures to improve and standardize the conditions for the GTT teams. It should be 

clear about that the differences in results between hospitals, and the reasons for 

them, do not contradict the purpose of the instrument. 

### 

We agree and have changed parts of the discussion accordingly. 

### 
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Abstract 

Objectives: To describe experiences with the implementation of Global Trigger Tool 

(GTT) reviews in five Danish hospitals and to suggest ways to improve the 

performance of GTT review teams 

Design: Retrospective observational study  

 

Setting: The measurement and monitoring of harms is crucial to campaigns to 

improve the safety of patients. Increasingly, teams use the GTT to review patient 

records and measure harms in English and non-English-speaking countries. 

Meanwhile, it is not clear how the method performs in so diverse settings. 

 

Participants: Review teams from five Danish pilot hospitals of the national Danish 

Safer Hospital Program 

 

Primary and secondary outcome measures: We collected harm rates, background 

and anecdotal information and reported patient safety incidents (PSIs) from five pilot 

hospitals currently participating in the Danish Safer Hospital Programme. 

Experienced reviewers categorised harms by type. We plotted harm rates as run-charts 

and applied rules for the detection of patterns of non-random variation.   

 

Results: The hospitals differed in size but had similar patient populations and 

activity. PSIs varied between 3 and 12 per 1000 patient days. The average harm rate 

for all hospitals was 60 per 1000 patient days ranging from 34 to 84. The percentage 

of harmed patients was 25 and ranged from 18 to 33. Overall, 96% of harms were 

temporary. Infections, pressure ulcers procedure related and gastrointestinal problems 

were common. Teams reported differences in training and review procedures such as 

the role of the secondary reviewer. 

 

Conclusions: We found substantial variation of harm rates. Differences in training, 

review procedures and documentation in patient records probably contributed to these 

variations. Training reviewers as teams, specifying the roles of the different 

reviewers, training records and a database for findings of reviews may improve the 

application of the GTT. 
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Background 

Patients run a high risk of being harmed during hospital admissions. Adverse events 

occur in up to 10 % of hospitalisations and can cause death, permanent or temporary 

disability.[1] For patients and health care workers, these harms and the underlying 

flaws of their health care systems that permit them to happen are deeply upsetting and 

completely unacceptable. 

To improve the safety of patients, national and regional campaigns have been carried 

through [2-5] or are ongoing.[6] Improvements have been achieved in some areas such 

as reductions of catheter-related blood stream infections.[7] However, system wide 

progress is slow [8] and improvements are often limited to particular medical 

conditions or institutions. Indeed, a recent study [9] from the state of North Carolina, an 

active participant in large scale patient safety initiatives, concluded that overall rates of 

harm during 2002-2007 were not reduced. Thus, the challenge to improve the safety of 

patients in hospitals remains and specific and sensitive measures of harms are needed to 

assess and monitor the effects of changes to make hospitals safer. 

In Denmark, the Operation Life campaign during 2006-2008 focused on patient safety 

in intensive care and during surgery. An estimated 1654 fewer patients died in the 

Danish population of 5.5 million during the campaign.[10] In 2010, another campaign 

the Safer Hospital Program (www.sikkerpatient.dk/fagfolk/patientsikkert-sygehus.aspx) 

was launched at five pilot hospitals to reduce mortality by 15 % and harms by 30 % 

through the implementation of 12 care bundles. The hospitals are required to measure 

and report harms. 

Meanwhile, a gold standard for the measurement of harms does not exist. Methods like 

voluntary reports only detect a small fraction of harms,[11] chart reviews have low 

interrater reliability [12] and are very time consuming and so are direct observations of 

health care processes.[13] Studies comparing different methods of harm detection have 

found very little overlap of the detected harms.[14] Therefore, complete estimates of 

the incidence of harms probably require the combination of different methods. 

Meanwhile, such an approach is time consuming and results are often delayed, which is 

unsuitable for patient safety campaigns in which frequent and regular measurements of 
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harms are needed to evaluate and monitor the effects of interventions and organisational 

changes.  

The Global Trigger Tool (GTT) has been developed for the purpose of monitoring 

harms at low cost.[15] Harm in this context is defined as an “Unintended physical 

injury resulting from or contributed to by medical care that requires additional 

monitoring, treatment or hospitalisation, or that results in death.”[16] Thus the tool 

measures factual harm to patients while errors not leading to harm, near errors and 

errors of omission, are not included. A GTT-review is a trigger based chart audit of 

closed patient charts. Two reviewers, usually nurses or pharmacists, each review a 

limited number of randomly chosen charts with a given set of 56 triggers or hints of 

errors. The finding of such a hint triggers an investigation into whether and, if so, how 

severely, a patient actually has been harmed. Review time is limited to 20 minutes per 

admission. Finally, the two reviewers compare their conclusions and a supervisor, 

usually a physician, qualifies the number and severity of harms and decides  in cases of 

disagreement. The number of harms is then expressed as a rate, e.g. harms per 1000 bed 

days. It has been suggested that GTT teams need a limited amount of training and 

practice to achieve good levels of reliability to identify harms.[16-18] The feasibility of 

the method invites for rapid adoption in health care systems around the world where 

practical ways to measure harms are much in demand. Nevertheless, experiences with 

the GTT in non-English speaking countries are limited. Thus careful calibration of the 

instrument and the review team that uses it is warranted to avoid evaluating the safety 

performance of hospitals with imprecise measurements.  

A team of Danish experts translated the GTT to Danish [19] from the English and a 

Swedish version.[20] The tool was tested in four hospitals in different health 

regions.[21] The harm rate in these hospitals was around 20 per 1000 bed days. A 

recent report of harms to Danish patients with cancer found a rate of 68 per 1000 bed 

days.[22] Notwithstanding these variable rates, policy makers advocate the widespread 

[23] implementation of GTT reviews in Danish hospitals. Meanwhile in our opinion, it 

is not sufficiently clear, how the tool performs in the hands of Danish review teams.  

The aim of this study was to describe experiences with the GTT in five Danish 

hospitals and suggest ways to improve the performance of GTT review teams and thus 

contribute to the accurate measurements of harms. 
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Methods 

In this retrospective observational study, we present harm rates as measured by the 

GTT at the five hospitals participating in the Safer Hospital Program in Denmark. The 

hospitals had used the GTT for 18 months from January 2010 until June 2011. The 

harm rates are registered in a common database. The project managers at the hospitals 

supplied tabulated data on the size, activity and patient populations of the five 

hospitals from the year 2010. All data were collected between August and December 

2011. 

CvP, the project manager at one of the five hospitals and a consultant in pulmonary 

medicine and AMK, a registered nurse and experienced GTT reviewer interviewed 

members of the GTT teams and project managers on the telephone. The interviews 

comprised questions on the training of the GTT teams, team composition, roles of the 

team members and review processes. Moreover, they asked open questions about 

unexpected observations and changes. The GTT teams supplied lists of the recorded 

harms from their reviews.  

To give an impression of the safety culture at the participating hospitals, we present 

the number and severity of reported patient safety incidents (PSIs) in 2010. JA, a 

physician by training who works in the Danish Society for Patient Safety, gathered 

these data from the Danish Patient Safety Database (www.dpsd.dk) for voluntary 

reporting of PSIs. Risk managers at the five hospitals classify the severity of PSIs in 

the Danish Safety Database into mild, moderate, severe and fatal. In Denmark, 

reporting of PSIs is mandatory, confidential and sanction free for health care 

personnel.  

 

GTT review 

The Danish translation of the GTT toolkit was the reference for the review teams.[19] 

Teams were to review a random sample of 10 admissions twice a month. Closed 

admissions of patients of at least 18 years of age and of at least 24 hours duration were 

eligible. The date of discharge was the index date. The GTT teams should review all 

available information from the admissions, i.e. physician and nurse notes, medication 

orders and history as well as results of diagnostic tests. Each primary reviewer should 
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review each record. Afterwards the primary reviewers should meet to discuss harms 

and come to consensus. Finally the primary reviewers should meet with the supervising 

physician to present their findings for approval and severity classification. Triggers, 

harms and the severity of harms should be recorded on standardised work sheets, then 

transferred to spreadsheets and stored locally. The team should classify the severity of 

harms according to the National Council for Medication Error Reporting and 

Prevention Index. The five hospitals do not have a shared database for their GTT 

findings. 

 

Data analysis 

We calculated the monthly harm rate as the total number of harms divided by the total 

number of patient days multiplied by 1000. The harm rate was then plotted on a run 

chart and analysed using four run chart rules for the detection of patterns of non-

random variation such as shifts or trends.[24] We collected and managed the data in 

Microsoft Excel v. 2003 and produced the statistical analysis and graphs in R 

Statistical Software v. 2.13.1. 

For the purpose of this study, two nurses from the GTT team of one of the hospitals 

who had done over 400 GTT reviews each retrospectively categorised harms found at 

all five hospitals into categories also used by Classen et al.[25] They added 

gastrointestinal complications and pressure ulcers as categories because these were 

common types of harm (Figure 1). Each harm was assigned to only one category. 

The regional ethical committee deemed an ethical review of the study unnecessary.  
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Results 

Background data of the five pilot hospitals 

The five hospitals, one in each Danish health region vary in size but all hospitals have 

departments of internal medicine, orthopaedic and general surgery as well as of 

obstetrics and gynaecology. All hospitals use electronic patient records, but to varying 

degree parts of the documentation, such as nursing notes, are on paper. The 

populations of patients at the five hospitals were similar with regard to age and gender 

distribution. There was a four-fold difference in reporting of PSIs among hospitals 

(Table 1). Meanwhile, the distributions of PSIs by consequence were almost identical 

(Figure 2). All teams started reviewing for the safety program in May 2010 and 

reviewed records retrospectively from January 2010. 

 

Table 1: Background information on the five hospitals (2010) 

 

 Hillerød Horsens Kolding Næstved Thy-Mors 

Discharges 60098 30377 27526 28677 11836 

Average 

patient age 

(years) 

55 57 53  59 58 

Percent 

females 

62 59 61 55 55 

Patient days 231978 108060 90710 113353 49711 

Outpatient 

visits 

262547 212899 124184 184374 65165 

Employees 3163 1367 1507 1668 689 

Hospital 

Standardised 

Mortality 

Rate 

95 97 96 112 100 
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Reported 

safety 

incidents 

2736 365 923 1182 223 

Reported 

patient safety 

incidents per 

1000 patient 

days 

12 3 10 10 4 

 

 

Experiences with the implementation of the GTT 

Reviewing patient files with the GTT was new to three of the five teams. Prior to the 

Safer Hospitals programme, Næstved and Hillerød Hospital had been using the GTT for 

reviewing patient records for one and two years respectively. 

In May 2010, the GTT team from each of the five hospitals participated in a seven hour 

training session with experts in the method from Denmark and the Institute of Health 

Care Improvement (IHI). The session included an introduction to the Danish GTT 

manual, frontal teaching, review of three training records per team and plenary 

discussions of the findings (Table 2). Only the review team at Hillerød had in 2008 

received a similar training. All teams used nurses as primary reviewers and physicians 

as supervisors. All teams received on-site expert coaching with reviews of 10 or more 

records, up to three times. The expert coach was a physician who was trained by 

experts from the IHI. Furthermore, all teams participated in two full day network 

seminars during the study period. All teams started reviewing patient records for the 

measurement of their baseline in May 2010 and retrospectively reviewed records from 

January to May 2010.  

The compositions of teams changed between zero (Hillerød and Næstved) and three 

times (Thy) during the study period. Review intervals at the hospitals varied between 

two weeks, one monthly and irregular. Complete teams reviewed together and 

compared findings at two, later three hospitals. The role of the physician in the review 

team varied from only judging cases where the primary reviewers were in doubt or 
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disagreed (Hillerød) to identifying harms based on triggers found by primary reviewers 

(Horsens). Table 2 shows differences in review procedures at the hospitals. 
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Table 2: Characteristics and review procedures of GTT teams at five hospitals  

  Hillerød Horsens Kolding Næstved 
Thy-

Mors 

Team characteristics           

Number of physicians 2 1 1 2 1 

Number of nurses 3 3 4 later 3 4 3 

Number of changes in 

team 
0 

1 

(physician

) 

1 0 2 (nurses) 

Review intervals 
Twice per 

month 
Monthly 

Monthly 

(two half 

days) 

Monthly Variable 

Training           

Hours of training 14
#
 7 7 7 7 

Site visits by Danish 

expert (days) 
1 3 1 4 2 

Complete team present 

during site visit 
- - + - -f 

Number of records 

reviewed together with 

expert 

<10 >10 >10 >10 >10 

Review procedures           

Whole team meets for 

reviews 
+ + 

Since Jan. 

2011 
- - 

Physician acts as judge 

(J) in cases of 

disagreement or reviewer 

(R) based on triggers 

J R J J J 
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Records entirely 

electronic 
- + + - + 

Dedicated person 

responsible to find 

records 

+ - + + - 

Secretary plots triggers 

and harms 
- - - - + 

# Team also trained by national expert in 2008 

 

 

Anecdotal information about GTT reviews 

At Næstved, the team sampled 24 records (in case some were incomplete) each month 

and sorted them in the order of the date of the admission and reviewed the first 20 

records. Thus the sample became biased towards admissions in the earlier part of the 

month. Moreover, the team initially reviewed only admissions to the last department of 

a hospital admission. Thus they did not find harms that, for example, occurred during 

an admission to the intensive care unit earlier during the hospital stay. These errors 

were accidentally discovered during a site visit and the team did a new review for the 

period. The team at Kolding discovered after three months that their sampling 

procedure excluded admissions that had an appointment for ambulatory follow up after 

surgery, and they decided to discard the first three months from their baseline.  

 

GTT findings 

In total, 687 adverse events were identified in 11487 patient days, i.e. the overall 

average harm rate was 60 per 1000 patient days. The monthly harm rate ranged from 

34 to 84 harms per 1000 patient days (Figure 3). The harm rates at all five hospitals 

showed only random variation.[23] The overall numbers of harms per 100 admissions 

were at Thy Mors 45, Næstved 24, Kolding 30, Horsens 43 and Hillerød 54. The 

percentage of harmed patients was 25, ranging from 18 (Horsens) to 33 (Hillerød) 

(Figure 4). 
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Overall, 96% of harms were temporary (grades E and F). However, the severity 

distribution varied between hospitals (Figure 5). Notably, the hospital with the highest 

harm rate (Hillerød) also had the highest proportion of grade E harms.  

553 harms (80%) were recorded with sufficient detail in the hospital datasheets to 

categorise them by type. The proportion of harms without description varied: 5% 

(Kolding and Hillerød), 12% (Thy-Mors and Horsens) and 45% (Næstved). Common 

types of harm were infections, procedure related, pressure ulcers and gastrointestinal 

problems (Figure 1).  
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Discussion 

We observed marked differences in the harm rates and types identified by GTT review 

teams in five Danish public hospitals. The GTT is not designed to compare hospitals 

but we were surprised by the magnitude of the variations. Therefore we designed this 

study to identify factors that contributed to the differences. The hospitals, their patient 

populations, structures and activity levels were similar but we found differences in the 

training, the review procedures and the experience of the review teams.  

Other studies have also found variation of harms across hospitals. Naessens et al.[18] in 

a study of 1138 admissions to three academic health centres in three states of the US 

found a variation of harms by hospital between 23,1  % and 37,9 % of admissions. In a 

study of surgical harms the variation was between 5 % and 35 %,[26] Sharek et al.[27] 

observed harm rates between 0,18 and 1,28 per patient in 749 admissions to 15 

newborn intensive care units in the US and Canada and Resar et al.[28] in 62 intensive 

care units in the US measured between 3,2 and 27,36 harms per 100 days. Thus 

significant variations of GTT findings seem to be common. 

Several factors could explain the variation in rates of harm. First, there can be 

differences in the safety of the clinical processes at the hospitals. However, it seems 

unlikely that such differences should cause as much as a 2,5 fold variation of harm rates 

given the similar patient populations at the five hospitals and the homogeneity of the 

Danish health care system in general. We even found that the hospital with the highest 

mean age and the highest hospital standardised mortality rate had the lowest rate of 

harms. Second, the documentation of triggers and harms probably varies across 

hospitals. High PSI reporting rates are generally considered a sign of a mature safety 

culture rather than of poor safety and one could speculate that staff is more likely to 

document harms in a hospital with such a culture. Interestingly, the hospital with the 

highest PSI rate also observed a significant increase of harm rates. Also different types 

of patient records (electronic and paper) and differences in layout and presentation 

could influence the results of the reviews. We do not have data to explore these 

questions but we certainly cannot exclude an influence on the different harm rates 

across hospitals. Third, differences in the training and the experience of the review 

teams influence the subjective process of judging harms in any record review.[12] The 

team that found the most harms was the most experienced review team and had 

attended two training seminars. This team was also stable, reviewed regularly with the 
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whole team present twice a month. Finally, the teams conducted the review processes in 

slightly different ways. Most importantly, the roles of nurses and physicians varied. The 

role of the physician in the review team that found the highest harm rate was to judge in 

cases of disagreement while physicians in the other teams themselves identified harms. 

We assume that nurses are more prone to register harms of lower severity, while 

physicians might consider them insignificant. This interpretation is supported by our 

finding that the variation of harm rates was greatest in the least severe category “E”.  

Thus in our opinion, the experience of the GTT teams and the way they perform the 

reviews strongly contributed to the differences in harm rates in the five hospitals. 

Moreover, differences in the documentation of harms in the patient records seem to 

influence the number of harms the GTT team can find. We did not expect these factors 

to be so important because the GTT was implemented according to current 

recommendations [15, 17] and was guided by some of their authors. Moreover, all the 

teams had attended a GTT network meeting with national and international experts and 

received site visits by a national expert. However these precautions, it seems, were not 

sufficient to secure at standardised reviewing process at the hospitals. Thus users of the 

GTT and its results, health care personnel, administrators, payers or the public, should 

be aware of the challenges of the implementation of the method and allow for sufficient 

training and evaluation of the results. Our findings also stress that GTT findings should 

guide hospitals in their efforts to improve patient safety but the results should not be 

used to compare hospitals.  

 

Strengths, limitations and further research 

The strength of this study is its relevance for the implementation of the GTT that 

increasingly is being used to monitor the safety in hospitals. Our contextual data are 

detailed and thus practical. The limitations are inherent to the observational nature of 

the study that prevents conclusions on causal links between the variations of harm rates 

and the observed differences in team training and review processes. For the same 

reason, we cannot quantify the contribution of the different factors. Nevertheless, the 

findings are plausible and fit with the recommendations for the use of the method.[15]  
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Further research should address how teams’ reviewing experience and training 

influence team performance and how team training can be optimised. Moreover, studies 

should investigate the influence of changes of documentation and presentation of 

information in patient charts and the use of the types of harm for improving patient 

safety. 

 

In conclusion, differences in training, review processes, and documentation probably 

have contributed to variations in rates of harm as measured by the GTT. Thus health 

care staff and policy makers should be aware of the need for systematic training of the 

review teams and standardisation of the review process when implementing the GTT in 

new settings. These factors are related to the implementation of the GTT reviews and 

are not inherent to the method as such. Our study has implications for the 

implementation of the method in other settings and we suggest considering the 

following interventions to improve the implementation of the GTT in new settings: 

• Secure that the review team is trained as a team 

• Specify of the roles of the reviewers during the reviews to avoid over-

/underestimation of especially harms of lesser severity depending on 

professional background 

• Test review teams’ abilities to find harms with a set of training charts to 

estimate their “sensitivity” before routine monitoring is instituted 

• Define a minimum number of patient charts that the team should have reviewed 

before monitoring harms routinely 

• Perform reviews with all team members present 

• Ensure a structured review process, i.e. a space where the team can work 

without interruptions, regular time intervals between reviews to keep team “in 

shape” 

• Implement a common database with individual patient data to allow for re-

examination of reviewed charts to avoid problems such as sampling errors 
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Legends to figures 

Figure 1: Harms by Type 

The dot plots show the relative distribution of harms by type. VTE = venous 

thromboembolism. 

 

Figure 2: Patient Safety Incidents by Consequence 

The dot plots show the relative distribution of patient safety incidents by consequence 

as reported to the Danish national database. Categories minor and moderate represent 

no and temporary harms, major permanent harms. Overall 96% of the incidents were 

temporary. 

 

Figure 3: Rates of Harm 

The run charts show monthly rates of harms measured with the Global Trigger Tool. 

The curve shows the harm rate expressed as the number of adverse events per 1000 

patient days. The horizontal line is the median harm rate. 

 

Figure 4: Harmed Patients 

The run charts show the percentages of harmed patients measured with the Global 

Trigger Tool. The horizontal line is the median percentage of harms. 

 

 

Figure 5: Harms by Severity 

The dot plots show the relative distribution of severity of harms in categories E – I, 

where E and F are temporary, G – H permanent harms and I death. Overall, 96% of 

harms were temporary. 
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Abstract 

Objectives: To describe experiences with the implementation of Global Trigger Tool 

(GTT) reviews in five Danish hospitals and to suggest ways to improve the 

performance of GTT review teams 

Design: Retrospective observational study  

 

Setting: The measurement and monitoring of harms is crucial to campaigns to 

improve the safety of patients. Increasingly, teams use the GTT to review patient 

records and measure harms in English and non-English-speaking countries. 

Meanwhile, it is not clear how the method performs in so diverse settings. 

 

Participants: Review teams from five Danish pilot hospitals of the national Danish 

Safer Hospital Program 

 

Primary and secondary outcome measures: We collected harm rates, background 

and anecdotal information and reported patient safety incidents (PSIs) from five pilot 

hospitals currently participating in the Danish Safer Hospital Programme. 

Experienced reviewers categorised harms by type. We plotted harm rates as run-charts 

and applied rules for the detection of patterns of non-random variation.   

 

Results: The hospitals differed in size but had similar patient populations and 

activity. PSIs varied between 3 and 12 per 1000 patient days. The average harm rate 

for all hospitals was 60 per 1000 patient days ranging from 34 to 84. The percentage 

of harmed patients was 25 and ranged from 18 to 33. Overall, 96% of harms were 

temporary. Infections, pressure ulcers procedure related and gastrointestinal problems 

were common. Teams reported differences in training and review procedures such as 

the role of the secondary reviewer. 

 

Conclusions: We found substantial variation of harm rates. Differences in training, 

review procedures and documentation in patient records probably contributed to these 

variations. Training reviewers as teams, specifying the roles of the different 

reviewers, training records and a database for findings of reviews may improve the 

application of the GTT. 
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Background 

Patients run a high risk of being harmed during hospital admissions. Adverse events 

occur in up to 10 % of hospitalisations and can cause death, permanent or temporary 

disability.[1] For patients and health care workers, these harms and the underlying 

flaws of their health care systems that permit them to happen are deeply upsetting and 

completely unacceptable. 

To improve the safety of patients, national and regional campaigns have been carried 

through [2-5] or are ongoing.[6] Improvements have been achieved in some areas such 

as reductions of catheter-related blood stream infections.[7] However, system wide 

progress is slow [8] and improvements are often limited to particular medical 

conditions or institutions. Indeed, a recent study [9] from the state of North Carolina, an 

active participant in large scale patient safety initiatives, concluded that overall rates of 

harm during 2002-2007 were not reduced. Thus, the challenge to improve the safety of 

patients in hospitals remains and specific and sensitive measures of harms are needed to 

assess and monitor the effects of changes to make hospitals safer. 

In Denmark, the Operation Life campaign during 2006-2008 focused on patient safety 

in intensive care and during surgery. An estimated 1654 fewer patients died in the 

Danish population of 5.5 million during the campaign.[10] In 2010, another campaign 

the Safer Hospital Program (www.sikkerpatient.dk/fagfolk/patientsikkert-sygehus.aspx) 

was launched at five pilot hospitals to reduce mortality by 15 % and harms by 30 % 

through the implementation of 12 care bundles. The hospitals are required to measure 

and report harms. 

Meanwhile, a gold standard for the measurement of harms does not exist. Methods like 

voluntary reports only detect a small fraction of harms,[11] chart reviews have low 

interrater reliability [12] and are very time consuming and so are direct observations of 

health care processes.[13] Studies comparing different methods of harm detection have 

found very little overlap of the detected harms.[14] Therefore, complete estimates of 

the incidence of harms probably require the combination of different methods. 

Meanwhile, such an approach is time consuming and results are often delayed, which is 

unsuitable for patient safety campaigns in which frequent and regular measurements of 
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harms are needed to evaluate and monitor the effects of interventions and organisational 

changes.  

The Global Trigger Tool (GTT) has been developed for the purpose of monitoring 

harms at low cost.[15] Harm in this context is defined as an “Unintended physical 

injury resulting from or contributed to by medical care that requires additional 

monitoring, treatment or hospitalisation, or that results in death.”[16] Thus the tool 

measures factual harm to patients while errors not leading to harm, near errors and 

errors of omission, are not included. A GTT-review is a trigger based chart audit of 

closed patient charts. Two reviewers, usually nurses or pharmacists, each review a 

limited number of randomly chosen charts with a given set of 56 triggers or hints of 

errors. The finding of such a hint triggers an investigation into whether and, if so, how 

severely, a patient actually has been harmed. Review time is limited to 20 minutes per 

admission. Finally, the two reviewers compare their conclusions and a supervisor, 

usually a physician, qualifies the number and severity of harms and decides  in cases of 

disagreement. The number of harms is then expressed as a rate, e.g. harms per 1000 bed 

days. It has been suggested that GTT teams need a limited amount of training and 

practice to achieve good levels of reliability to identify harms.[16-18] The feasibility of 

the method invites for rapid adoption in health care systems around the world where 

practical ways to measure harms are much in demand. Nevertheless, experiences with 

the GTT in non-English speaking countries are limited. Thus careful calibration of the 

instrument and the review team that uses it is warranted to avoid evaluating the safety 

performance of hospitals with imprecise measurements.  

A team of Danish experts translated the GTT to Danish [19] from the English and a 

Swedish version.[20] The tool was tested in four hospitals in different health 

regions.[21] The harm rate in these hospitals was around 20 per 1000 bed days. A 

recent report of harms to Danish patients with cancer found a rate of 68 per 1000 bed 

days.[22] Notwithstanding these variable rates, policy makers advocate the widespread 

[23] implementation of GTT reviews in Danish hospitals. Meanwhile in our opinion, it 

is not sufficiently clear, how the tool performs in the hands of Danish review teams.  

The aim of this study was to describe experiences with the GTT in five Danish 

hospitals and suggest ways to improve the performance of GTT review teams and thus 

contribute to the accurate measurements of harms. 
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Methods 

In this retrospective observational study, we present harm rates as measured by the 

GTT at the five hospitals participating in the Safer Hospital Program in Denmark. The 

hospitals had used the GTT for 18 months from January 2010 until June 2011. The 

harm rates are registered in a common database. The project managers at the hospitals 

supplied tabulated data on the size, activity and patient populations of the five 

hospitals from the year 2010. All data were collected between August and December 

2011. 

CvP, the project manager at one of the five hospitals and a consultant in pulmonary 

medicine and AMK, a registered nurse and experienced GTT reviewer interviewed 

members of the GTT teams and project managers on the telephone. The interviews 

comprised questions on the training of the GTT teams, team composition, roles of the 

team members and review processes. Moreover, they asked open questions about 

unexpected observations and changes. The GTT teams supplied lists of the recorded 

harms from their reviews.  

To give an impression of the safety culture at the participating hospitals, we present 

the number and severity of reported patient safety incidents (PSIs) in 2010. JA, a 

physician by training who works in the Danish Society for Patient Safety, gathered 

these data from the Danish Patient Safety Database (www.dpsd.dk) for voluntary 

reporting of PSIs. Risk managers at the five hospitals classify the severity of PSIs in 

the Danish Safety Database into mild, moderate, severe and fatal. In Denmark, 

reporting of PSIs is mandatory, confidential and sanction free for health care 

personnel.  

 

GTT review 

The Danish translation of the GTT toolkit was the reference for the review teams.[19] 

Teams were to review a random sample of 10 admissions twice a month. Closed 

admissions of patients of at least 18 years of age and of at least 24 hours duration were 

eligible. The date of discharge was the index date. The GTT teams should review all 

available information from the admissions, i.e. physician and nurse notes, medication 

orders and history as well as results of diagnostic tests. Each primary reviewer should 
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review each record. Afterwards the primary reviewers should meet to discuss harms 

and come to consensus. Finally the primary reviewers should meet with the supervising 

physician to present their findings for approval and severity classification. Triggers, 

harms and the severity of harms should be recorded on standardised work sheets, then 

transferred to spreadsheets and stored locally. The team should classify the severity of 

harms according to the National Council for Medication Error Reporting and 

Prevention Index. The five hospitals do not have a shared database for their GTT 

findings. 

 

Data analysis 

We calculated the monthly harm rate as the total number of harms divided by the total 

number of patient days multiplied by 1000. The harm rate was then plotted on a run 

chart and analysed using four run chart rules for the detection of patterns of non-

random variation such as shifts or trends.[24] We collected and managed the data in 

Microsoft Excel v. 2003 and produced the statistical analysis and graphs in R 

Statistical Software v. 2.13.1. 

For the purpose of this study, two nurses from the GTT team of one of the hospitals 

who had done over 400 GTT reviews each retrospectively categoriszed harms found at 

all five hospitals into categories also used by Classen et al.[25] They added 

gastrointestinal complications and pressure ulcers as categories because these were 

common types of harm (Figure 1). Each harm was assigned to only one category. 

The regional ethical committee deemed an ethical review of the study unnecessary.  
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Results 

Background data of the five pilot hospitals 

The five hospitals, one in each Danish health region vary in size but all hospitals have 

departments of internal medicine, orthopaedic and general surgery as well as of 

obstetrics and gynaecology. All hospitals use electronic patient records, but to varying 

degree parts of the documentation, such as nursing notes, are on paper. The 

populations of patients at the five hospitals were similar with regard to age and gender 

distribution. There was a four-fold difference in reporting of PSIs among hospitals 

(Table 1). Meanwhile, the distributions of PSIs by consequence were almost identical 

(Figure 2). All teams started reviewing for the safety program in May 2010 and 

reviewed records retrospectively from January 2010. 

 

Table 1: Background information on the five hospitals (2010) 

 

 Hillerød Horsens Kolding Næstved Thy-Mors 

Discharges 60098 30377 27526 28677 11836 

Average 

patient age 

(years) 

55 57 53  59 58 

Percent 

females 

62 59 61 55 55 

Patient days 231978 108060 90710 113353 49711 

Outpatient 

visits 

262547 212899 124184 184374 65165 

Employees 3163 1367 1507 1668 689 

Hospital 

Standardised 

Mortality 

Rate 

95 97 96 112 100 
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Reported 

safety 

incidents 

2736 365 923 1182 223 

Reported 

patient safety 

incidents per 

1000 patient 

days 

12 3 10 10 4 

 

 

Experiences with the implementation of the GTT 

Reviewing patient files with the GTT was new to three of the five teams. Prior to the 

Safer Hospitals programme, Næstved and Hillerød Hospital had been using the GTT for 

reviewing patient records for one and two years respectively. 

In May 2010, the GTT team from each of the five hospitals participated in a seven hour 

training session with experts in the method from Denmark and the Institute of Health 

Care Improvement (IHI). The session included an introduction to the Danish GTT 

manual, frontal teaching, review of three training records per team and plenary 

discussions of the findings (Table 2). Only the review team at Hillerød had in 2008 

received a similar training. All teams used nurses as primary reviewers and physicians 

as supervisors. All teams received on-site expert coaching with reviews of 10 or more 

records, up to three times. The expert coach was a physician who was trained by 

experts from the IHI. Furthermore, all teams participated in two full day network 

seminars during the study period. All teams started reviewing patient records for the 

measurement of their baseline in May 2010 and retrospectively reviewed records from 

January to May 2010.  

The compositions of teams changed between zero (Hillerød and Næstved) and three 

times (Thy) during the study period. Review intervals at the hospitals varied between 

two weeks, one monthly and irregular. Complete teams reviewed together and 

compared findings at two, later three hospitals. The role of the physician in the review 

team varied from only judging cases where the primary reviewers were in doubt or 
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disagreed (Hillerød) to identifying harms based on triggers found by primary reviewers 

(Horsens). Table 2 shows differences in review procedures at the hospitals. 
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Table 2: Characteristics and review procedures of GTT teams at five hospitals  

  Hillerød Horsens Kolding Næstved 
Thy-

Mors 

Team characteristics           

Number of physicians 2 1 1 2 1 

Number of nurses 3 3 4 later 3 4 3 

Number of changes in 

team 
0 

1 

(physician

) 

1 0 2 (nurses) 

Review intervals 
Twice per 

month 
Monthly 

Monthly 

(two half 

days) 

Monthly Variable 

Training           

Hours of training 14
#
 7 7 7 7 

Site visits by Danish 

expert (days) 
1 3 1 4 2 

Complete team present 

during site visit 
- - + - -f 

Number of records 

reviewed together with 

expert 

<10 >10 >10 >10 >10 

Review procedures           

Whole team meets for 

reviews 
+ + 

Since Jan. 

2011 
- - 

Physician acts as judge 

(J) in cases of 

disagreement or reviewer 

(R) based on triggers 

J R J J J 
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Records entirely 

electronic 
- + + - + 

Dedicated person 

responsible to find 

records 

+ - + + - 

Secretary plots triggers 

and harms 
- - - - + 

# Team also trained by national expert in 2008 

 

 

Anecdotal information about GTT reviews 

At Næstved, the team sampled 24 records (in case some were incomplete) each month 

and sorted them in the order of the date of the admission and reviewed the first 20 

records. Thus the sample became biased towards admissions in the earlier part of the 

month. Moreover, the team initially reviewed only admissions to the last department of 

a hospital admission. Thus they did not find harms that, for example, occurred during 

an admission to the intensive care unit earlier during the hospital stay. These errors 

were accidentally discovered during a site visit and the team did a new review for the 

period. The team at Kolding discovered after three months that their sampling 

procedure excluded admissions that had an appointment for ambulatory follow up after 

surgery, and they decided to discard the first three months from their baseline.  

 

GTT findings 

In total, 687 adverse events were identified in 11487 patient days, i.e. the overall 

average harm rate was 60 per 1000 patient days. The monthly harm rate ranged from 

34 to 84 harms per 1000 patient days (Figure 3). The harm rates at all five hospitals 

showed only random variation.[23] The overall numbers of harms per 100 admissions 

were at Thy Mors 45, Næstved 24, Kolding 30, Horsens 43 and Hillerød 54. The 

percentage of harmed patients was 25, ranging from 18 (Horsens) to 33 (Hillerød) 

(Figure 4). 
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Overall, 96% of harms were temporary (grades E and F). However, the severity 

distribution varied between hospitals (Figure 5). Notably, the hospital with the highest 

harm rate (Hillerød) also had the highest proportion of grade E harms.  

553 harms (80%) were recorded with sufficient detail in the hospital datasheets to 

categorise them by type. The proportion of harms without description varied: 5% 

(Kolding and Hillerød), 12% (Thy-Mors and Horsens) and 45% (Næstved). Common 

types of harm were infections, procedure related, pressure ulcers and gastrointestinal 

problems (Figure 1).  
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Discussion 

We observed marked differences in the harm rates and types identified by GTT review 

teams in five Danish public hospitals. The GTT is not designed to compare hospitals 

but we were surprised by the magnitude of the variations. Therefore we designed this 

study to identify factors that contributed to the differences. The hospitals, their patient 

populations, structures and activity levels were similar but we found differences in the 

training, the review procedures and the experience of the review teams.  

Other studies have also found variation of harms across hospitals. Naessens et al.[18] in 

a study of 1138 admissions to three academic health centres in three states of the US 

found a variation of harms by hospital between 23,1  % and 37,9 % of admissions. In a 

study of surgical harms the variation was between 5 % and 35 %,[26] Sharek et al.[27] 

observed harm rates between 0,18 and 1,28 per patient in 749 admissions to 15 

newborn intensive care units in the US and Canada and Resar et al.[28] in 62 intensive 

care units in the US measured between 3,2 and 27,36 harms per 100 days. Thus 

significant variations of GTT findings seem to be common. 

Several factors could explain the variation in rates of harm. First, there they can be  

caused by real differences in the safety of the clinical processes at the hospitals. 

However, it seems unlikely that such differences should cause as much as a 2,5 fold 

variation of harm rates given the similar patient populations at the five hospitals and the 

homogeneity of the Danish health care system in general. Second, differences in case 

mix at the hospitals could cause the variations. However, the compositions of the 

patient populations in the five hospitals were similar. We even found that the hospital 

with the highest mean age and the highest hospital standardised mortality rate had the 

lowest rate of harms. Second, the documentation of triggers and harms probably varies 

across hospitals. Interestingly, the hospital with the highest PSI rate also observed a 

significant increase  High PSI reporting rates are generally considered a sign of a 

mature safety culture rather than of poor safety and one could speculate that staff is 

more likely to document harms in a hospital with such a culture. Interestingly, the 

hospital with the highest PSI rate also observed a significant increase of harm rates. 

Also different types of patient records (electronic and paper) and differences in layout 

and presentation could influence the results of the reviews. We do not have data to 

explore these questions but we certainly cannot exclude an influence on the different 

harm rates across hospitals. Third, differences in the training and the experience of the 
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review teams influence the subjective process of judging harms in any record 

review.[12] The team that found the most harms was the most experienced review team 

and had attended two training seminars. This team was also stable, reviewed regularly 

with the whole team present twice a month. Interestingly, the harm rate at their hospital 

demonstrated a significant shift in the months after the second training seminar. Finally, 

the teams conducted the review processes in slightly different ways. Most importantly, 

the roles of nurses and physicians varied. The role of the physician in the review team 

that found the highest harm rate was to judge in cases of disagreement while physicians 

in the other teams themselves identified harms. We assume that nurses are more prone 

to register harms of lower severity, while physicians might consider them insignificant. 

This interpretation is supported by our finding that the variation of harm rates was 

greatest in the least severe category “E”.  

Thus in our opinion, the experience of the GTT teams and the way they perform the 

reviews strongly contributed to the differences in harm rates in the five hospitals. 

Notably, four of the five teams found rates between Moreover, differences in the 

documentation of harms in the patient records seem to influence the number of harms 

the GTT team can find. We did not expect these factors to be so important because the 

GTT was implemented according to current recommendations [15, 17] and was guided 

by some of their authors. Moreover, all the teams had attended a GTT network meeting 

with national and international experts and received site visits by a national expert. 

However these precautions, it seems, were not sufficient to secure at standardised 

reviewing process at the hospitals. Thus users of the GTT and its results, health care 

personnel, administrators, payers or the public, should be aware of the challenges of the 

implementation of the method and allow for sufficient training and evaluation of the 

results. Our findings also stress that GTT findings should guide hospitals in their efforts 

to improve patient safety but the results should not be used to compare hospitals.  

 

Strengths, limitations and further research 

The strength of this study is its relevance for the implementation of the GTT that 

increasingly is being used to monitor the safety in hospitals. Our contextual data are 

detailed and thus practical. The limitations are inherent to the observational nature of 

the study that prevents conclusions on causal links between the variations of harm rates 
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and the observed differences in team training and review processes. For the same 

reason, we cannot quantify the contribution of the different factors. Nevertheless, the 

findings are plausible and fit with the recommendations for the use of the method.[15]  

 

Further research should address how teams’ reviewing experience and training 

influence team performance and how team training can be optimised. Moreover, studies 

should investigate the influence of changes of documentation and presentation of 

information in patient charts and the use of the types of harm for improving patient 

safety. 

 

In conclusion, differences in training, review processes, and documentation probably 

have contributed to variations in rates of harm as measured by the GTT. Thus health 

care staff and policy makers should be aware of the need for systematic training of the 

review teams and standardisation of the review process when implementing the GTT in 

new settings. These factors are related to the implementation of the GTT reviews and 

are not inherent to the method as such. Our study has implications for the 

implementation of the method in other settings and we suggest considering the 

following interventions to improve the implementation of the GTT in new settings: 

• Secure that the review team is trained as a team 

• Specify of the roles of the reviewers during the reviews to avoid over-

/underestimation of especially harms of lesser severity depending on 

professional background 

• Test review teams’ abilities to find harms with a set of training charts to 

estimate their “sensitivity” before routine monitoring is instituted 

• Define a minimum number of patient charts that the team should have reviewed 

before monitoring harms routinely 

• Perform reviews with all team members present 

• Ensure a structured review process, i.e. a space where the team can work 

without interruptions, regular time intervals between reviews to keep team “in 

shape” 
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• Implement a common database with individual patient data to allow for re-

examination of reviewed charts to avoid problems such as sampling errors 
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Legends to figures 

Figure 1: Harms by Type 

The dot plots show the relative distribution of harms by type. VTE = venous 

thromboembolism. 

 

Figure 2: Patient Safety Incidents by Consequence 

The dot plots show the relative distribution of patient safety incidents by consequence 

as reported to the Danish national database. Categories minor and moderate represent 

no and temporary harms, major permanent harms. Overall 96% of the incidents were 

temporary. 

 

Figure 3: Rates of Harm 

The run charts show monthly rates of harms measured with the Global Trigger Tool. 

The curve shows the harm rate expressed as the number of adverse events per 1000 

patient days. The horizontal line is the median harm rate. 

 

Figure 4: Harmed Patients 

The run charts show the percentages of harmed patients measured with the Global 

Trigger Tool. The horizontal line is the median percentage of harms. 

 

 

Figure 5: Harms by Severity 

The dot plots show the relative distribution of severity of harms in categories E – I, 

where E and F are temporary, G – H permanent harms and I death. Overall, 96% of 

harms were temporary. 
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