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The problem of medical error in healthcare is well documented. It is estimated that tens of thousands of people die 
annually from preventable medical error. For over ten years, a traditional Human Reliability Analysis (HRA) tech-
nique, the Root Cause Analysis (RCA) has been used in hospitals nationwide in an attempt to explain why these er-
rors occur and what can be done to prevent them. Still, patient safety has not improved significantly. Traditional 
HRA techniques are limited as analysis tools.  They do not consider the context in which workers operate. They are 
also not based on valid psychological models that can explain human cognitive function. The Cognitive Reliability 
and Analysis Method (CREAM) is a HRA technique that allows analysts to examine worker actions through the 
context of performance-shaping factors and is based on a model of human cognition. We reviewed 87 archived RCA 
reports conducted by a hospital in New York State and re-analyzed 58 cases using CREAM. Despite data limita-
tions, we discovered a possible gap between the hospital’s RCAs and the results of the CREAM analyses.  The gap 
suggests that the CREAM identified organizational and leadership factors contributing to the cause of medical error 
which the RCA process either minimized or ignored. 

 
 

INTRODUCTION 
 

It is a well documented fact in both academic and popular 
sources that healthcare delivery in the United States is subject 
to preventable medical errors (Carayon & Wood, 2009). It is 
sometimes hard to remember that behind every statistic is the 
story of a person who was injured as a result of a human erro-
neous action (or inaction). For example, Josie, an 18 months 
old child, died as a result of severe dehydration and an inap-
propriate administration of narcotics while being treated for 
burns at Johns Hopkins hospital (King, 2006). Another exam-
ple (from a popular media source) was the heparin overdose of 
infants (including actor Dennis Quaids’ twins and 17 infants in 
a neonatal intensive care unit in Texas) (CNN, 2008). 

In the late 1990’s, the Institute of Medicine (IOM) re-
leased results of studies about quality within the healthcare 
system (1999). They estimated that anywhere from 44,000 to 
98,000 people (like Josie) die in hospitals each year due to 
preventable medical errors (IOM, 1999). The IOM defined a 
medical error as a “failure of a planned action to be completed 
as intended or the use of a wrong plan to achieve an aim” 
(IOM, 1999, p. 28). 

Instances of medical error have been given different la-
bels. For example, the state Department of Health in New 
York defines an “occurrence” as an “unintended adverse and 
undesirable development in an individual patient’s condition 
occurring in a hospital” (Tuttle, 2002, p. 350). An occurrence 
is also a serious “adverse event” defined as “those which have 
a significant or lasting impact on patients, such as unexpected 
death or permanent impairment” (New York State Department 
of Health, n.d., p. 10). The Joint Commission (an independent, 
non-profit organization that provides accreditation and certifi-
cation for many hospitals in the United States) uses the term 
“sentinel event” to label a type of occurrence (Joint Commis-
sion, 2009). 

Types of adverse events have been categorized as diag-
nostic (e.g. failure to act on results of lab tests), treatment (e.g. 
performing the incorrect procedure), preventive (e.g. lack of 
follow-up), and other (e.g. equipment failure) (Leape et al., 

1993). Historically, efforts to explain and “recover” from the-
se types of adverse events focused on “blame and train” in an 
effort to identify fault (Caldwell, 2008). However, especially 
after the IOM report, health care started to view adverse 
events as failures of the patient safety system. Longo (2005) 
provided a definition for patient safety systems as “the various 
policies, procedures, technologies, services, and numerous in-
teractions among them necessary for the proper functioning of 
hospital care. If implemented, these systems influence hospital 
environment, behavior, and actions; reduce the probability of 
error; and improve the probability of safety” (p. 2859). The 
IOM views errors as a result of imperfect systems that lead to 
mistakes (1999). Further, the IOM included viewing safety as 
a system property in its “Ten Rules for Redesign” of the health 
system. They advocated for an increased focus on systems that 
help to prevent errors in an effort to keep patients safe.  (IOM, 
2001).   
 
Event Reporting 
 

Even before the IOM reports in the late 1990’s focused 
national attention to the problem of preventable medical er-
rors, New York was aware of and trying to measure adverse 
events through mandatory reporting requirements.  New York 
began requiring hospitals to report adverse events as early as 
1985 and introduced an electronic statewide database in 1998 
(Tuttle, 2002). The New York Patient Occurrence Reporting 
and Tracking System (NYPORTS) is the product of over 24 
years of trying to track adverse events in healthcare.  Report-
ing efforts in New York began with Hospital Incident Report-
ing System (HIRS), evolved to Patient Event Tracking System 
(PETS), and is currently in operation as NYPORTS (New 
York State Department of Health, n.d.). 

In a report ranging from 2005 to 2007, “serious occur-
rences” accounted for an average of 9% of all NYPORTS re-
ports. When a hospital becomes aware of a serious occurrence, 
the New York State Department of Health (NYS DOH) re-
quires a Root Cause Analysis (RCA) be performed by the 
hospital and submitted to the agency via NYPORTS. The 
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RCA examines the various possible causes of failure that were 
precursors to the adverse event. Submitted with the RCA is a 
plan of action, which must be approved by the department, to 
mitigate the risk of similar events in the future (New York 
State Department of Health, n.d.). 

A RCA is mandated for specific occurrence codes listed 
in the NYPORTS Clinical Definitions Manual including “un-
expected adverse occurrence in circumstances other than those 
related to the natural course of illness, disease, or proper 
treatment (e.g., delay in treatment, diagnoses or an omission of 
care) in accordance with generally accepted medical stand-
ards” (p. 13). Examples of occurrences requiring an RCA 
(NYS DOH) include: 
§ Wrong patient, wrong site surgical procedure 
§ Incorrect procedure of treatment 
§ Unexpected death 
§ Malfunction of equipment  
§ Medication error (certain types) 

The 2005 – 2007 NYPORTS report from the NYS DOH 
admits that compliance (especially regional variation) is a 
problem impacting their ability to validate “completeness of 
reporting” and produce occurrence rates. As a way to estimate 
rates, they used data from the Statewide Planning and Re-
search Cooperative System (SPARCS). According to the re-
port, “SPARCS currently collects patient level detail on pa-
tient characteristics, diagnoses and treatments, services, and 
charges for every hospital discharge, ambulatory surgery pa-
tient and emergency department admission in New York 
State” (p. 9). SPARCS was previously used as a way to identi-
fy underreporting of a specific NYPORTS occurrence code 
(Tuttle, 2002). SPARCS is based on “billing discharge re-
quirements with complete data on discharge disposition” (Tut-
tle, 2002, p. 351). According to the report, the Finger Lakes 
region reported the highest rates of occurrences per 100,000 
inpatient discharges by year (2005-2007). Due to the previous-
ly noted regional variation in reporting compliance (with New 
York City hospitals with the lowest reporting rates), it is as-
sumed that hospitals in the Finger Lakes region are reporting 
more occurrences due to compliance rather than as a result of 
decreased quality of care.  

 
Joint Commission 
 

As previously discussed, the Joint Commission is an in-
dependent, non-profit organization that provides accreditation 
and certification to many hospitals nationwide. Hospitals in 
New York state are not only required to conduct a RCA to be 
submitted to the NYS DOH for serious occurrences, but are 
encouraged to notify the Joint Commission of sentinel events.  
As part of the accreditation and certification process, the Joint 
Commission also requires hospitals to perform a RCA to in-
vestigate those events (Rex, 2000). The RCA is retrospective 
in nature and requires an event to investigate. The Joint Com-
mission (but not the NYS DOH) requires each hospital to also 
conduct an annual prospective risk assessment on a high-risk 
process. Although a specific methodology is not prescribed, 
the Failure Mode and Effect Analysis (FMEA) is recommend-
ed (Marx, 2003) and widely used. 
 

Agency for Healthcare Research and Quality   
 

At the same as the IOM reports (1999) were published, 
Congress passed and President Clinton signed the Healthcare 
Research and Quality Act of 1999 which designated the U. S. 
Department of Health & Human Services Agency for 
Healthcare Research and Quality (AHRQ) as being the lead 
agency responsible for research efforts to reduce medical error 
(Clancy, 2009). As a result, medical errors and patient safety 
became the focus of much study across a variety of disciplines 
to counter the 4% to 12% rate that serious adverse events oc-
cur in hospital admissions (Rex et al, 2000). Despite the atten-
tion given to the matter, in a 2008 report the AHRQ concluded 
that although healthcare quality in the United States is improv-
ing at a slow pace, patient safety is not (AHRQ, 2009). The di-
rector of the AHRQ summarized the reports’ conclusion blunt-
ly by saying “patient safety has actually been getting worse in-
stead of better” (Clancy, 2009). 
 
Root Cause Analysis 
 

Root cause analysis (RCA) is a general term applied to a 
variety of methods which attempt to find a “root cause” for a 
particular event being analyzed. By definition, it is a retro-
spective analysis of a historical event. 

As a result of regulatory requirements relating to the 
mandatory reporting and investigation of adverse events (e.g. 
NYS DOH and Joint Commission), RCA has become a widely 
used technique within healthcare. In an RCA, a team is select-
ed to perform the analysis. Normally, an experienced facilita-
tor leads the event with a scribe who records the activities of 
the team via the construction of an Ishikawa diagram. The fa-
cilitator ensures that the team stays focused on system proper-
ties instead of focusing on assigning blame to incident actors.  
The Ishikawa diagram is developed through either a process of 
asking “Why?” until no logical answer could be provided 
(Rex, 2000) or considering the event from actor perspectives 
(6 P’s) (Weiss, 2009). The goal is to uncover underlying caus-
es for actions leading to the incident. Originally, the formal 
definition for root cause analysis provided for one ultimate 
root cause. Healthcare has adapted the root cause framework 
to allow for the identification of more than one root cause in 
an effort to develop action plans addressing a variety of fac-
tors appearing to lead to the incident. 
 
Cognitive Reliability and Error Analysis Method 
 

Since the stated goal of HRA is to improve reliability and 
safety, the ultimate goal is to be able to predict human/system 
failures and be able to mitigate the factors contributing to 
those errors. In the absence of the ability to predict with accu-
racy, the ability to offer quantitative measurements (e.g. prob-
abilities) to prioritize risks is beneficial. Within the healthcare 
domain, a second-generation technique might provide addi-
tional insight to achieve these goals when the application of 
first-generation techniques is still not providing the desired re-
sults. 

CREAM is a bi-directional HRA method created by 
Hollnagel (1998). It allows for the retrospective analysis of a 
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historical event, but also a prospective analysis of a high-risk 
system or process. Unlike traditional HRA approaches which 
focus on the result binary actions, CREAM attempts to exam-
ine the environmental context in which humans operate and 
evaluate actions within the framework of a psychological 
model (Kirwan, 1998). CREAM integrates tools from other 
models (e.g. event-tree analysis) within its framework. 

Hollnagel used a distinction between competence and 
control in CREAM (1998). Competence refers to what a per-
son can do, while control refers to how competence is applied.  
Hollnagel categorized “control modes” as “scrambled, oppor-
tunistic, tactical, and strategic” (p.155-156). Hollnagel catego-
rized “competence” as “observation, interpretation, planning, 
and execution”. They are combined to form the Contextual 
Control Model (COCOM) which is used as the cognitive mod-
el upon which CREAM was constructed. In COCOM, there 
are no “predefined cause and effects”, but rather human per-
formance is seen as “an outcome of the controlled use of com-
petence adapted to the requirements of the situation” 
(Hollnagel, 1998, p. 154). 

Within CREAM, Hollnagel distinguished between actions 
(phenotype) and possible causes (genotype). The possible 
causes were realized through the observation of system ef-
fects.  He further separated genotypes into distal and proximal 
categories (indirect and direct, respectively). CREAM catego-
rizes genotypes according to the MTO triad. The MTO triad 
represents individual factors (M), technological factors (T), 
and organizational factors (O) (Hollnagel, 1998). 

CREAM treats the relationship of phenotype and geno-
type as a network of links rather than as being linear or hierar-
chical in structure. The network is expressed in terms of con-
sequent-antecedent links (Hollnagel, 1998). As previously 
stated, those links are not pre-defined. Instead, Hollnagel re-
lied on a series of tables illustrating possible general and spe-
cific antecedents (causes) and general and specific conse-
quents (effects) (2008). Analysis is completed from directing 
links between classification groups. Since there is no obvious 
single “end” in a network structure, CREAM employs a “stop-
rule”. If a consequent has no general antecedents (either 
through having a specific antecedent or not having any ante-
cedents to consider), the analysis stops.   
 
Qualitative Retrospective CREAM   
 

A retrospective analysis of an event using CREAM begins 
with an analysis of the context in which a historical event oc-
curred. Hollnagel used “Common Performance Conditions” 
(CPCs) to capture contextual elements (1998). The CPC rating 
is used to classify control mode.  CPCs used by CREAM are:  
(1) adequacy of organization, (2) working conditions, (3) ade-
quacy of MMI and operational support, (4) availability of pro-
cedures/plans, (5) number of simultaneous goals, (6) available 
time, (7) time of day, (8) adequacy of training and experience, 
and (9) crew collaboration quality. The next step in a retro-
spective analysis using CREAM is to consider possible error 
modes (Hollnagel, 2008). Error modes consist of the following 
categories: (1) Timing, (2) duration, (3) force, (4) dis-
tance/magnitude, (5) speed, (6) direction, (7) wrong object, 
and (8) sequence. 

After selecting possible error modes, each possibility 
must be analyzed in further detail. The analysis begins with 
the possible error mode representing a general consequent.  
That general consequent is linked to an associated antecedent 
(either specific or general). If the linked antecedent is a specif-
ic antecedent, the stop rule is enforced. If the antecedent is a 
general antecedent, that general antecedent becomes a (se-
cond) general consequent. This continues until the stop rule is 
employed. The CPCs help the analysis go from the realm of 
possible antecedents to probable antecedents (given the con-
text described by the CPCs). 

 
Purpose of the Research 

 
 The purpose of this research was to evaluate the efficacy 
of the currently used RCA practices and examine categories of 
causal factors that contributed to medical errors. We also 
sought to test the suitability of a novel approach (CREAM) 
event analysis in healthcare by comparing and contrasting the 
results of the currently employed RCA method to those from 
CREAM.  
 

METHOD 
 

This study employed metadata analysis and systematic 
observation as methods for obtaining data.  Results include 
qualitative data from the examination of retrospective analysis 
of Sentinel Events using the CREAM.   
 
Materials 
 

A software application for CREAM was developed by 
Serwy and Rantanen (2007) and is available at no cost under 
the GNU General Public License. The CREAM Navigator 
software was used to facilitate the retrospective CREAM 
analyses of events.  The CREAM Navigator (version 0.6) was 
obtained online at http://www.ews.uiuc.edu/~serwy/cream/.   

Retrospective RCA events were analyzed using data sub-
mitted by the hospital to the New York State Department of 
Health according to the NYPORTS Framework for Root 
Cause Analysis and Action Plan in Response to a Sentinel 
Event form from a period of 2004 to 2011 (including partial 
years 2004 and 2011). NYPORTS is a secure database with 
access given to authorized individuals.  
 
Procedure 

 
Data from the RCA events were analyzed on-site at the 

hospital to ensure data security and confidentiality. We en-
tered relevant aspects (e.g., Aspects of Analysis and identified 
root causes) into a spreadsheet. Relevant information from the 
RCA reports was entered into the CREAM Navigator software 
to perform retrospective analyses of sentinel events using 
CREAM. 
 

RESULTS 
 

We reviewed a total of 87 archive RCA reports. Because 
an error mode could not be identified in all cases, the CREAM 
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was used to re-analyze 58 of the 87 cases. The RCA’s re-
viewed and data re-analyzed using the CREAM represented 
events which occurred in the hospital from approximately 
2004 through 2011 (Table 1). The number of events analyzed 
annually ranges from a low 4 to a high 17 and the variability 
appears to be random. We cannot detect any consistent trends 
in the number of RCAs performed. 
 
Table 1 
Number of Occurrences Analyzed by Year 
 
Year  n (RCA)  n (CREAM)  
2004 4 2 
2005 11 8 
2006 14 10 
2007 6 6 
2008 14 8 
2009 17 12 
2010 16 8 
2011 5 5 
Total 87 58 
 

Of the 58 cases we reanalyzed using the CREAM, the oc-
currences described by NYPORTS code could be linked to a 
specific error mode in CREAM. Unexpected death and unin-
tentionally retained foreign body constituted over 70% of the 
cases (Table 2). 
 
Table 2 
Number of Occurrences by Event Type 
 
NYPORTS Code Description  n  % Total  
Unexpected death  26  44.83 
Unintentionally retained foreign body  15 25.85 
Serious occurrence (voluntary reporting)  4 6.90 
Incorrect invasive procedure or treatment 4 6.90 
Cardiac and/or respiratory arrest (requiring ACLS) 4 6.90 
Wrong patient, wrong site surgical procedure 2 3.45 
Equipment malfunction 2 3.45 
Impairment of limb, organ, or body function 1 1.72 
Loss of limb or organ 0 0 
Fire or internal disaster 0 0 

   
When a RCA is completed, the hospital completes the 

Framework for Root Cause Analysis and Action Plan in 
Response to a Sentinel Event form.  Root cause(s) are classi-
fied according to several categories of “Aspects for Analysis”.  
The hospital RCA results of the events attributed causes be-
longing to the category of Policy or Process the most frequent 
with Leadership (Corporate Culture) being the least frequent 
(Table 3). 

The first step in the retrospective analysis using the 
CREAM is to rate the 9 CPCs. Each rating determines the ef-
fect that the particular CPC has on reliability (from improving 
to reducing reliability or having no effect on reliability). Of the 

events re-analyzed using the CREAM, few were associated 
with CPCs that were rated to have improved reliability. On the 
contrary, over 90% of events were associated with 3 or more 
CPC’s that were rated to have reduced reliability (Table 4). 
 
Table 3 
RCA Contributory Factors by Category (According to the 
New York State Department of Health Aspect for Analysis) 
 
RCA Factor Category  n  % Total  
Policy or process 120 45.80 
Information management/communication 83 31.68 
Human resource factors and issues 36 13.74 
Environment of care/equipment/supplies 19 7.25 
Other 3 1.15 
Leadership (corporate culture) 1 0.38 
Total 262 100.00 
 
Table 4 
Number of Common Performance Conditions That Improved, 
Reduced, or Had No Effect on Reliability 
 
Number of Common  
Performance 
Conditions  

% Improved 
Reliability 

% Reduced 
Reliability 

% No Signifi-
cant Effect on 

Reliability 

0 44.8 0 0 
1 39.7 3.4 0 
2 13.8 5.2 5.2 
3 1.7 27.6 32.8 
4 0 20.7 29.3 
5 0 24.1 19.0 
6 0 15.5 8.6 
7 0 3.4 3.4 
8 0 0 1.7 
9 0 0 0 
 

Following the rating of CPCs, an operator control mode is 
obtained for each event.  In the CREAM, the operator control 
modes are Strategic, Tactical, Opportunistic, and Scrambled 
(in order of effect on reliability).  Strategic and Tactical are as-
sociated with improved reliability. Opportunistic and Scram-
bled are associated with reduced reliability. Scrambled control 
mode can be thought of as an almost complete lack of control 
(or chaos). 
 
Table 5 
CREAM Operator Control Mode 
 
Operator Control Mode  n % Total 
Opportunistic 36 62.1 
Scrambled 11 19.0 
Tactical 11 19.0 
Strategic 0 0.00 
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Most events (36, or 62%) we re-analyzed had operators 
working within the sub-optimal Opportunistic control mode 
(Table 5). It is also noteworthy that our analyses put operators 
into the Scrambled control mode in 11 (19%) of the cases. 

The retrospective event analysis began with the identifica-
tion of the error mode(s). The most frequent error modes 
among the events re-analyzed were found to be Actions at 
Wrong Place and Time (Table 6). 
 
Table 6 
CREAM Error Modes in the Cases Analyzed 
 
Error Mode Classification  n % Total 
Action at Wrong Place 34 42.5 
Action at Wrong Time 30 37.5 
Action at Wrong Object 10 12.5 
Action at Wrong Type 6 7.5 
 
 The CREAM antecedent category (from the MTO triad) 
most frequently associated with the error modes was Organi-
zation, followed by Man (human) and Technological factors 
(Table 7). Details about specific antecedents in each class are 
provided in Tables 8-10. 
 
Table 7 
Number of Antecedents by CREAM Classification Group 
 
Antecedent Classification Group  n % Total 
Organization 281 52.42 
Man (Human) 150 27.98 
Technology 105 19.58 

 
The antecedent category Organization was associated 

with error modes most frequently (56.58%).  Following were 
Communication (17.79%), Training (12.10%), Ambient Con-
ditions (9.60%), and Working Conditions (3.91%). 

In the Organizational antecedent class, Design Failure 
was the most frequent factor (23%) associated with the error 
modes followed by Inadequate Quality Control (19%) and 
Communication Failure (11%). Inadequate Task Allocation, 
Management Problem, and Insufficient Knowledge were iden-
tified as antecedent only in a handful of cases (Table 8). Or-
ganizational antecedents were a unique finding from the 
CREAM re-analyses of the archives RCAs. 

For the Man (Human) antecedent class, Planning was the 
most frequent factor associated with the error modes 
(44.66%).  Following were Temporary Person-Related Func-
tions (20.66%), Observation (18.00%), Interpretation 
(12.66%), and Permanent Person-Related Functions (4.00%). 
 The most frequent factor in the Man (Human) classifica-
tion group associated with the error modes was Inadequate 
Plan (Table 9). In the Technology classification group, Inade-
quate Procedures was most frequently associated with the er-
ror modes (Table 10). 
 In the Technology antecedent class, Procedures was the 
most frequent factor associated with the error modes 
(89.52%).  This was followed by Equipment Failure (5.71%), 

Temporary Interface Problems (2.86%), and Permanent Inter-
face Problems (1.90%). 
 
Table 8     
Number of Antecedents in the Organization Antecedent Clas-
sification Group 
 
Antecedent Category  n % Total 
Organization 159 56.58 
     Design failure 64 22.78 
     Inadequate quality control 53 18.86 
     Management problem 31 11.03 
     Inadequate task allocation 5 1.78 
     Maintenance failure 3 1.07 
     Social pressure 3 1.07 
Communication 50 17.79 
     Communication failure 45 16.01 
     Missing information 5 1.78 
Training 34 12.10 
     Insufficient knowledge 31 11.03 
     Insufficient skills 3 1.07 
Ambient conditions 27 9.60 
     Adverse ambient conditions 13 4.63 
     Other 13 4.63 
     Sound 1 0.36 
     Temperature 0 0.00 
     Humidity 0 0.00 
     Illumination 0 0.00 
Working conditions 11 3.91 
     Excessive demand 8 2.85 
     Inadequate workplace layout 1 0.36 
     Inadequate team support 1 0.36 
     Irregular working hours 1 0.36 
 
 
Table 9 
Number of Antecedents in the Man (Human) Antecedent Clas-
sification Group (cont. next page) 
 
Antecedent Category  n % Total 
Planning 67 44.66 
     Inadequate plan 67 44.66 
     Priority error 0 0.00 
Temporary person-related functions 31 20.66 
     Distraction 12 8.00 
     Memory failure 9 6.00 
     Inattention 5 3.33 
     Performance variability 4 2.66 
     Fatigue 1 0.66 
     Fear 0 0.00 
     Physiological stress 0 0.00 
     Psychological stress 0 0.00 
Observation 27 18.00 
     Observation missed 17 11.33 
     Wrong identification 9 6.00 
     False observation 1 0.66 
Interpretation 19 12.66 
     Faulty diagnosis 17 11.33 
     Wrong reasoning 2 1.33 
     Decision error 0 0.00 
     Delayed interpretation 0 0.00 
     Incorrect prediction 0 0.00 

49



2012 Symposium on Human Factors and Ergonomics in Health Care 

Permanent person-related functions 6 4.00 
     Cognitive bias 6 4.00 
     Cognitive style 0 0.00 
     Functional impairment 0 0.00 
 
 
Table 10     
Number of Antecedents in the Technology Antecedent Classi-
fication Group 
 
Antecedent Category  n % Total 
Procedures 94 89.52 
     Inadequate procedures 94 89.52 
Equipment failure 6 5.71 
     Equipment failure 6 5.71 
     Software failure 0 0.00 
Temporary interface problems 3 2.86 
     Access limitations 2 1.90 
     Incomplete information 1 0.95 
     Ambiguous information 0 0.00 
Permanent interface problems 2 1.90 
     Access problems 1 0.95 
     Mislabeling 1 0.95 
 

DISCUSSION 
 

The New York State Department of Health requires 
hospitals in New York to perform a RCA on specific types 
of events.  The RCA data is submitted via the NYPORTS 
database using the Framework for Root Cause Analysis 
and Action Plan in Response to a Sentinel Event form.  
This form outlines causal factor categories called “Aspects 
for Analysis”.  For the events reviewed in this study, the 
most frequent causal factor category identified by the hos-
pital’s RCA results belonged to the Policy or Process as-
pect for analysis (45.80%).  By comparison, the results of 
the CREAM analyses found the most frequent causal fac-
tor associated with error modes to belong to the Organiza-
tion category (52.42%).  Further, the hospital RCA as-
signed Leadership (Corporate Culture) as a factor 0.38% 
compared to the CREAM analyses finding Management 
Problem associated with error modes 11.03% and Inade-
quate Quality Control 18.86%.  The CREAM analyses 
found that Adequacy of Organization, Availability of Pro-
cedures/Plans and Crew Collaboration Quality was rated 
with a reduced reliability effect in almost 90% of cases. 

Our research suggests that a gap exists between the 
hospital’s previous RCA and the CREAM analyses where 
organizational and leadership factors are either minimized 
or ignored in the hospital’s RCA process.  By eliminating 
this gap, the hospital will be able to develop risk reduction 
strategies corresponding to the causal factors which can 
help mitigate the likelihood of the events reoccurring. 

The CREAM provided a structured way to explore re-
lationships between error modes and causal factors.  As 
organizational and leadership factors may be difficult for 
healthcare workers to examine in a retrospective event 
analysis, the CREAM could be used to identify categories 
of factors which may be sensitive in nature. 

Limitations 
 

There were several significant limitations encountered in 
this study.  First, there were serious data limitations in the 
NYPORTS RCA source documents.  We were limited to col-
lecting information on the RCA’s from the NYPORTS 
Framework for Root Cause Analysis and Action Plan in Re-
sponse to a Sentinel Event forms archived by the hospital.  
The Aspects for Analysis in the Framework for Root Cause 
Analysis and Action Plan in Response to a Sentinel Event 
form are not well-defined.  Inconsistencies were found be-
tween the case descriptions outlined in the RCA with the 
selection of categories in the Aspects for Analysis.  This 
raises questions with regard to inter-rater coding agreement 
between hospital staff members completing the form. 

Second, the causal factor categories represented by the 
RCA Aspects for Analysis are difficult to compare to the 
antecedent categories in the CREAM.  However, general 
comparisons of causal factor categories did seem to show a 
pattern exposing a gap between the two retrospective anal-
ysis methods. 
 
Future Research 
 
 The goal of any HRA tool in healthcare is to provide a 
thorough and credible analysis of events associated with med-
ical error.  By identifying specific causal factors, workers can 
design risk reduction strategies to mitigate the factors.  Any 
gaps which exist in the RCA process will ultimately impair 
risk reduction activities.  Further study should focus on the 
reasons for why the RCA process does not capture organiza-
tion and leadership factors contributing to events.  Additional-
ly, the organizational and leadership factors identified in the 
CREAM analyses should be further explored in an attempt to 
develop specific mitigation steps to prevent future events. 
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