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Objective: The objective of this study was to determine the data collection variables and program for Thai intensive care units
(ICU) as well as to obtain agreement using the modified Delphi method.
Material and Method: The variables for program development were modified from the THAI-SICU study case record form.
The first open discussion on the prototype was performed in a program development workshop. After revision, the stake-
holder agreement was performed by modified Delphi method on the final browser program. All the categorical variable
details were scored by a rating scale at five levels. The agreement level was defined as the median score at of least four and
the interquartile range (IQR) up to two.
Results: During June to September 2015, a total of 20 questionnaires from invited intensive care unit (ICU) expert stakehold-
ers were returned (11 from physicians or surgeons, and 9 from critical care nurses). All of the seven parts of the variable
groups, including: 1) patient characteristics, 2) diagnosis, 3) adverse events, 4) detail of operation in surgical cases, 5) ICU
intervention, 6) discharge, and 7) summarized report, were agreed upon as the preset criteria (Median >4 and IQR <2).
Conclusion: The selected variables in seven parts of the variable group via browser system were widely agreed upon from
stake holders in Thai ICUs.
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There are widely routine data registries of
intensive care unit (ICU) patients in Western countries.
These registries are unavailable in Thai ICUs because
there is no variables consensus on the registration
form(1,2). Despite highest consumption of health care
resources in ICU, the ineffective administration of
ICU resources leads to inevitable waste when compared
with treatment outcomes(3). The data in a registry result
in awareness and directing health policies. The
objectives of this study were to develop the data
collection variables and program as well as to obtain
the agreement in using Delphi method.

Material and Method
Variable design for program development

The variables for program development were
modified from the THAI-SICU study case record form
which collected the data from surgical intensive care
units during the year 2011-2012(4). The prototype of
variables set was developed by the research committee
of the Thai Society of Critical Care Medicine (TSCCM).
The prototype program was developed by a Microsoft
Access program. The first open discussion on the
prototype program was conducted at the program
development workshop during the annual meeting of
TSCCM during 18th-20th December 2014 (at Centrara
Ladplao Hotel, Bangkok, Thailand). The opinions and
discussion points from the stakeholders including
critical care nurses, physicians, surgeons, and
intensivists were obtained from this workshop and
these were collected for revision of the program.
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Regarding the final consensus, the variables were
categorized into seven parts as follows: 1) patient
characteristics, 2) diagnosis, 3) adverse events, 4) detail
of operation in surgical cases, 5) ICU intervention, 6)
discharge, and 7) summarized report (Table 1).

Program development
The collection database program was

developed in co-operation with the College of arts,
media and technology (CAMT), Chiang Mai University.
Because of the limitations of the Microsoft Access
program, the working group used an offline browser
program for the final program. The browser program
could further be developed for a future version. The
relationship of variables in the program was
demonstrated in Fig. 1. The severity of diseases was
automatic calculations after raw data was input into
the program.  The severity score was comprised of the
acute physiologic and chronic health evaluation II score
(APACHE II), simplified acute physiology score
(SAPS II), The Sequential Organ Failure Assessment
Score (SOFA), admission Mortality Probability Models
II (MPM II

0
), and Search out Severity Score (SOS).

The best support care of patients was classified by
the Palliative Performance Scale (PPS). Medication
errors were defined by the National Coordinating
Council for Medication Error Reporting and Prevention
(NCC MERP).

Agreement of variables and program
The stakeholder agreement was performed

utilizing the modified Delphi method(5). The program
variables and detail questionnaires were sent to the
stakeholders. All the categorical variable details were
scored by a rating scale at five levels: (1 disagree; 2

Part Categories Details

1. Patient characters Identification data, co-morbidities, disease severity, priority model.
2. Diagnosis Diagnostic categories and codes
3. Adverse events Medication error, unplanned extubation, reintubation within 72 hours, pulmonary embolism,

new stroke, intra-abdominal hypertension, cardiac arrest, delirium, iatrogenic pneumothorax,
pulmonary aspiration, upper gastrointestinal hemorrhage, symptomatic deep vein
thrombosis, acute kidney injury, myocardial infarction, pressure sore, infection

4. Operation Type of operation, wound classification, blood loss estimation
5. Intervention Endotracheal intubation or tracheostomy, renal replacement therapy (RRT), extracorporeal

membrane oxygenation (ECMO), central venous catheterization, urinary catheterization
6. Discharge Transfer status, discharge result, simplified severity score
7. Report Mortality rate, adverse events rate, ventilator associated pneumonia rate, catheter associated

urinary tract infection, length of stay, readmission rate

Table 1. Collection and report variables

slightly disagree; 3 neither agree nor disagree; 4 agree;
5 strongly agree). Regarding the power and precision
aspect, the number of expert participants should be
more than 17(5). The agreement level was defined as
the median score at least 4 and the interquartile range
(IQR) up to 2(5). This study was approved by
EthicsCommittee, Faculty of Medicine, Chiang Mai
University (Study code: SUR-2557-02408).

Results
A total of 26 questionnaires were sent to the

invited stakeholder experts including critical care
nurses, physician or surgeons involved in the care of
critical patients. During June to September 2015, 20
questionnaires (77%) were returned (11 from physicians
or surgeons, and 9 from critical care nurses). The
agreement of some important collection and report
variables were demonstrated in Table 2.

Regarding the agreement in Table 2, all of
the variables were agreed upon as the preset definition.
Although all of the variables had a very high level of
agreement with a narrow IQR, the PPS, intra-abdominal
hypertension (IAH) and reporting of MPM II
<30 mortality number/rate were lesser precision than
the other variables (IQR = 2 or Median = 4). The reasons
for these results from comments in the question-
nairesare are indicated below. Regarding the PPS score,
some participants mentioned that this score might be
appropriate for other types of patients. Most of critically
ill patients had higher level of PPS score. The PPS score
alone might be misinterpreted and should be integrated
with the other clinical data. Regarding the IAH, there
were no routine measurements in any admitted patients,
so the reporting result might be in error. Regarding the
report of MPM II

0
 score, the MPM II

0
 score was not
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familiar to the Thai ICU. Implementation of MPM II
0

score might create confusion.

Discussion
The present study demonstrated the method

of variables selection for database collection program
development. The prototype of the selected variables
originated from the case record form of the THAI-SICU
study(4). However, the target population in that study

Median IQR

Patient characteristics
Palliative performance scale (PPS)    4.0 2.0
Priority model    5.0 1.0
Auto-calculation of disease severity*    5.0 0.0

Adverse events
Medication error    5.0 0.5
Unplanned extubation    5.0 0.0
Reintubation within 72 hours    5.0 0.0
Pulmonary embolism    5.0 0.5
New stroke    5.0 0.5
Intra-abdominal hypertension    5.0 2.0
Acute respiratory failure    5.0 0.5
Cardiac arrest    5.0 0.0
Delirium    5.0 1.0
Iatrogenic pneumothorax    5.0 1.0
Pulmonary aspiration    5.0 1.0
Upper gastrointestinal hemorrhage    5.0 1.0
Symptomatic deep vein thrombosis    5.0 1.5
Acute kidney injury    5.0 0.0
Myocardial infarction    5.0 0.0
Pressure sore    5.0 0.0
ICU acquired infection    5.0 0.0

Summarized outcome report
MPM II <30 mortality number/rate    5.0 2.0
APACHE II <20 mortality number/rate    5.0 0.5
Overall mortality number/rate    5.0 0.0
Sudden cardiac arrest number/rate    5.0 0.0
Unplanned extubation number/rate    5.0 0.0
Reintubation rate within 72 hours    5.0 0.0
number/rate
VAP rate per 1,000 ventilator day    5.0 0.0
CA-UTI rate per 1,000 catheter day    5.0 0.0
Medication error number/rate    5.0 0.5
Pressure sore >grade I number    5.0 0.0
Iatrogenic pneumothorax number    5.0 0.0
ICU readmission number/rate    5.0 1.0
Survival rate at interested interval    5.0 0.5

* Disease severity including APACHE II score, SOFA score,
SAPS II, MPM II, and SOS score
VAP = ventilator associated pneumonia

Table 2. Agreement of collection and report variables was mainly critically illsurgical patients. The
stakeholders involved in multi-disciplinary teams were
invited.  In addition, the TSCCM had an important role
in providing a workshop with sharing and learning.
After sharing, the variables especially the outcome
indications were adjusted. The most prominent feature
of this program was the disease severity scores
calculation using the raw input data into the program.
Even though there were many severity classifications
and many versions of them, the selected severity scores
in this program were APACHE II score, SAPS II score,
SOFA score, MPM II

0
 score, and SOS score(6-9). The

validity of their performance still differed depending
on study sites and patient types(10-13). Regarding SOS
score, this severity score was adjusted from the
modified, early warning score (MEWS)(14). The SOS
score is familiar and popular for patient triage in the
Thai referral system. The score is widely used in the
sepsis working groups in hospital networks.

Regarding the diagnosis, the diagnostic
reference was followed the International Classification
of Diseases, 10th revision (ICD-10). Although most of
critically ill patients suffered from multiple abnormalities,
the program could select only one principle diagnosis.
In addition, the program separated the diagnosis
depending on surgical or medical diseases. In other
words, only one main disease could be selected for
each patient.

 Regarding the adverse outcomes, the working
group proposed 16 adverse events in the program.
Although these events might be of interest in the
tertiary hospital, the primary or secondary hospital
might tailor and collect some of them. Regarding the
health care associated with infective complications,
accurate results required the attending physician and
diagnostic criteria which might differ among
hospitals(15). In addition, the program allowed only three
occurrences of infection for one admission.

Regarding the intervention, the present study
recorded only the frequent interventions in ICU and
organ support. More specialized devices such as
pacemakers, intra-aortic balloon pumps, and others were
not included in this program.

Regarding the discharge parameter, the
program was designed to collect only the simple
severity of SOS score. Sophisticated severity scores
such as APACHE II, SAPSII, SOFA score, MPM II
score might create an increased unnecessary workload.
In addition, these scores were developed for the
prediction of mortality at the admission evaluation.

Although this program was the first program
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provided for Thai ICUs, there were some limitations on
this program. First, the program was developed for adult
patients and did not include pediatric patients.
Therefore, the pediatric severity grading such as the
pediatric risk of mortality score (PRISM score) and the
pediatric logistic organ dysfunction (PELOD score)
was not included in the present study. Second, the
parameters especially the interventions were designed
for the general ICU. The intervention in some specialized
units, such as neurological and cardiovascular ICU,
might be missed. Third, although the authors attempted
to edit the program before wide recommendations,
mistakes or incompletion of the program might be found
after implementation. Finally, the primary and secondary
level hospitals might not have established surveillance
of all of the accepted variables in this study. Future
variables development might need classifications based
on hospital types and unit specialties.

Conclusion
The selected variables in seven parts of

variables groups included: 1) patient characteristics, 2)
diagnosis, 3) adverse events, 4) detail of operation in
surgical cases, 5) ICU intervention, 6) discharge, and
7) summarized report.These were widely agreed upon
via a browser system from stakeholders in Thai ICUs.

What is already known on this topic?
The ICU database is important for quality

improvement. However, the variables for admission,
adverse events, severity scoring system, and
summarized clinical indicators or tracer reports are not
well establishment in Thailand.

What this study adds?
The variables for admission characteristics,

adverse events, ICU interventions, and discharge as
well as the program for data collection, automatic
severity calculation, and summarized report via browser
system were developed and widely agreed upon from
stakeholders in Thai ICUs.
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