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ABSTRACT 

 
      Laboratory errors may occur in every stage of laboratory management process and lead to a 

considerable harm to inpatients. This study was aim to investigate the Proactive risk assessment of the 

laboratory management process in Ghaem Hospital, Mashhad (2013). This was a descriptive research 

that quantitatively and qualitatively analyzed some failure modes and effects. In order to classify the 

modes of failure and effective causes of them and also determining the improvement strategies, we have 

used "nursing error management association", "Eindhoven" and "theory of inventive problem solving" 

models respectively. In 5 steps of laboratory management process which is conducted on17 listed sub-

processes, on average 59 error modes in each ward was identified. 18.7% of error modes were identified 

as high risk errors (hazard score ≥ 8). Most of error causes were related to human factors (42.7%).In 

addition, 31.6% of preventive measures were assigned in human resources management strategy group 

and 16.9% in team work group. The Healthcare Failure Mode and Effect Analysis method was very 

efficient in identifying failure modes, determining causes which impact each failure mode, and 

proposing improvement strategies for laboratory management processes of Ghaem Department. 
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INTRODUCTION 
       Medical errors are considered as a serious 

problem in health system and a threat to 

patient’s safety [1,2]. Laboratory errors were 

introduced as one of the most prevalent errors of 

healthcare system in medical council reports 

[3]. Performing laboratory test is a very 

complicated process [4]. According to 

laboratory management process, sample 

analysis process includes 3 main components: 

pre analysis, analysis and post analysis phases 

[5]. Laboratory errors may occur in every stage 

of laboratory management process and lead to a 

considerable harm to inpatients [6]. 

Results from a recent investigation indicates 

that while on average 46 to 68.2 percent of 

laboratory errors are related to the pre-analysis 

phase, 7 to 13 percent of them are related to 

analysis phase and18.5 to 47 percent are related 

to post analysis phase [7]. Results of a study 

showed that 95 % of the total 129 reported 

incidences of laboratory errors had led to harm 

to the patients [8]. According to estimations, 

almost one in 10 people who are admitted to 

hospital, experience an adverse event and about 

half of these events are preventable [9]. Adverse 

events have resulted in an extra expenditure of 

about 37 billion US dollars in America and one 

to two billion pounds in England [10]. 

Preventing treatment errors is one of the 

principles of quality in healthcare. During 

recent years many strategies have been used to 

reduce laboratory errors [6]. According to US 

accreditation commission for healthcare and 

national center for patient safety, Healthcare 

Failure Mode and Effect Analysis is one of the 

most reliable programs in risk management and 

preventing errors [11]. Healthcare Failure Mode 
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and Effect Analysis is a systematic and 

predictive strategy which is designed 

specifically for healthcare organizations to 

identify and prevent errors before they happen 

[12, 13]. This is a suitable method to identify 

and prioritize the risks in order to promote 

patient’s safety and reduce potential errors in 

every system [12, 14]. Results indicate that 

during the past 60 years and after 

implementation of quality improvement 

programs, the rate of human errors in laboratory 

section has plummeted from16% to 0.04% [15]. 

Since the main concern of healthcare systems is 

preserving patients’ safety [16] and clinical 

laboratory data are directly effective in medical 

diagnosis and treatment of patients and as a part 

of healthcare system are error-prone [6], this 

study is conducted in 2013 to assess the risk of 

laboratory management process in selected 

wards of Ghaem education and treatment center 

by HFMEA. 

 

METHODS 
     This research studied failure modes and 

effects based on HFMEA model with mix-

method(qualitative action research- and 

quantitative -descriptive- cross sectional-).. This 

study is conducted on laboratory management 

process in selected wards of Ghaem education 

and treatment center in Mashhad, from April to 

July 2013. 

Ghaem as a general first grade hospital has 815 

active beds, 18 wards and 7 emergency wards. It 

also has clinical and Para clinical services and is 

one of the largest education and treatment 

centers in the region and the country. This 

center is a medical education research unit and a 

training center for students in professional and 

super professional levels as well. 

This research used five steps of health care 

failure modes and effects analysis methodology 

which was presented by VA national center for 

Patients’ Safety (13), however some 

modifications in performance were made duo to 

situation. 

Step1: Define the HFMEA topic 

    According to the opinion of 8 experts in 

Ghaem hospital and also adverse events which 

were reportedto clinical governance office in the 

center, the lab management process in 4 wards 

(ENT surgery, Emergency surgery, Pediatric 

emergency and Gynecology surgery) were 

chosen to be analyzed. 

Step 2: Assembling the team 

    In this process, 10 individuals participated 

from each ward including head of risk 

management(team leader), coordinator of 

healthcare management (consultant), head 

nurse, head of department(assistant professor), 

resident (medical assistant), two nurses, 

secretary and laboratory technical manager ( 

laboratory supervisor) were participating as 

members of HFMEA experts team. 

Step 3: Graphically Describing the Process 

     In this step, the primitive diagram of 

laboratory management process was drawn by 

observation method and interview with experts 

to make horizontal integration in selected 

wards. Then, the validity of processes and sub-

processes flow were assessed in a focus 

discussion group by team members and proper 

correction were made. The final process flow 

was designed by Visio. 

Step 4: Conducting Hazard Analysis which 

was done in 4 phases: 

Phase 1: Determining the potential failure 

modes 

     In this phase, by means of triangle method 

[17], modes of laboratory sub-process errors in 

each selected ward was identified and by 

“nursing errors in clinical management model 

(NECM)”was classified. Nursing errors relating 

to clinical management (NECM taxonomy) is a 

toolused to describe contributing factors and 

patient consequences. The main categories are: 

nursing care process, communication, 

administrative process and knowledge and skill 

[18]. 

Phase 2: Determining the hazard score 

      The Hazard score was determined based on 

hazard scoring matrix (multiplying severity to 

probability of failure occurrence), and was 

registered in the HFMEA work sheets. 

The sum of failure mode severity scores 

according to team members’ opinions and with 

considering weight for failure mode severity 

dimensions, and the sum of failure mode 

probability scores based on involved personnel 

opinion also with considering coefficient for 

each person, were calculated and documented in 

final worksheet. In this phase failure modes 

based on their scores in hazard scoring matrix 

were divided to four intervention levels;” 

emergency, urgent, programming and 

monitoring” [19]. (Table 1)  

Phase 3: Designing decision making tree 

    The non-acceptable risks (risk score level 

more than 8)of each selected ward were 
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transferred to decision tree. Decision for 

proceed or stopping each of failure modes was 

made based on three items; weakness points, 

Existing control and Detestability. 

Phase 4: in this phase, through cause and effect 

analysis sessions, effective causes of every 

continuous error mode in the decision tree are 

identified and they are classified by means of 

Eindhoven model.Eindhoven Classification 

Model (ECM) is a tool used to analyze the root 

causes of a broad set of unintended events. This 

distinguishes five main categories and 20 

subcategories. The main factor category is: 

technical, Organizational, Human, Patient-

related factor, Unclassifiable. [20] 

Step 5: Actions and Outcome Measures which 

were performed in two phases: 

Phase 1: Description of Action:  

    In this phase the suggested confronting 

strategies for effective causes of every error 

mode was presented in the form of acceptance, 

control and elimination of errors. 

Phase 2: Redesigning the process: 

     In team sessions and by means of “theory of 

inventive problem solving” method [21], 

improving strategies for each cause of error 

mode was presented and it was decided about 

feasibility of implementing every strategy 

according to organization resources. 

It should be mentioned that after achieving 

consensus by interview and group discussion 

(seven sessions of 2 hours at the end of each 

step), all information of HFMEA worksheet 

items were put together. The whole spent time 

for individual interview in all stages of the 

research was 8 hours. 

 

RESULTS  
     In 5 steps of laboratory management process 

in each selected ward, 17 sub-process and on 

average 59 error modes were identified. The 

proportion of detected error modes for each 

activity and in every step and the whole process, 

are shown in table 2. On average 35 (59.3%) 

error modes of the laboratory process in 

selected wards were related to pre-analysis 

errors, 15 (25.4%) of them were related to 

sample analysis and 9 (15.2%) of them were 

related to post- analysis errors.  

According to “nursing errors in clinical 

management model”, 63.3% of laboratory 

management process error modes were assigned 

in the category of care process (15.8% errors in 

clinical judgment, 

40.2% in Clinical task execution and 7.3% in 

Continuity of care errors), 10.9% assigned in 

communication error category (9.7% error in 

written communication and 1.2% error in verbal 

communication), 15.8% assigned in 

administrative errors (0% error in fail to bed 

management, 15.8% error in supervision and 

planning) and 9.7% of errors assigned in 

knowledge and skill errors (8.5% lack of 

knowledge and 1.2% lack of skill). Overall 2 

(3.5%) error modes in ENT surgery, 19 (31.6%) 

error modes in Gynecology surgery, 14 

(23.7%) error modes in emergency surgery and 

9 (15%) error modes in pediatric emergency 

wards were identified and transmitted to the 

decision tree as high risk and unacceptable 

errors in laboratory management process (risk 

score ≥ 8). 

In addition in table 3, classification of causes of 

high risk and unacceptable errors (risk score ≥ 

8) according to Eindhoven model and in table 4, 

classification of strategies and preventive 

measures for causes of high risk error modes in 

laboratory management process (risk score ≥ 8) 

are shown. In table 5, due to the great number of 

high risk error modes (risk score ≥ 8), only 

unacceptable high risk error modes (risk score ≥ 

12) are presented in HFMEA worksheet.  

 

 

 

 
Table 1. Hazard score and priority matrix 

 Intervention level  Severity 

 

Probability 

Catastrophic  

(4) 

Major  

(3) 

Moderate 

(2) 

Minor 

(1) 

 emergency =level1 Frequent (4) 16 12 8 4 

 urgent=level2 Occasional (3) 12 9 6 3 

 Programming =level3 Uncommon (3) 8 6 4 2 

 Monitoring=level4 Remote(1) 4 3 2 1 
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Table 2. Distribution of error modes according to matrix of intervention levels and proportion of error modes for every step to 

all error modes of laboratory management process 

 

stage 
Process 

steps 
N

o
. 

o
f 

su
b

-

p
ro

ce
ss

 

Proportion 

of error 

modes of 

each step to 

all of errors 

in that ward 

% 

Proportion of 

error modes 

of each step to 

all errors of 

the process % 

M
a

x
im

u
m

 
er

ro
r 

sc
o

re
 

M
in

im
u

m
 

er
ro

r 

sc
o

re
 

em
er

g
en

cy
 

le
v

el
s(

N
) 

cr
it

ic
a

l 
le

v
el

s(
N

) 

P
ro

g
ra

m
m

in
g

 

le
v

el
s(

N
) 

M
o

n
it

o
ri

n
g
 

le
v

el
s(

N
) 

E
N

T
 s

u
rg

er
y

 

Pre-

analysis 
Test 

request 
6 17 (30.3%) 7.2% 6 1 0 0 6 11 

Sampling 

& 

sending 

4 15 (26.7%) 6.3% 6 2 0 0 3 12 

analysis analysis 4 15 (26.7%) 6.3% 6 4 0 0 13 2 
Post 

analysis 
Result 

issuance 
1 4 (7.1%) 5.9% 9 6 0 2 2 0 

Report to 

physician 
2 5 (8.9%) 2.1% 6 2 0 0 2 3 

su
rg

er
y

 

Pre-

analysis 
Test 

request 
6 19 (31.6%) 8.08% 12 2 1 3 13 2 

Sampling 

& 

sending 

4 17 (28.3%) 7.2% 9 4 0 8 9 0 

analysis analysis 4 17 (25%) 6.3% 12 6 1 1 13 0 
Post 

analysis 
Result 

issuance 
1 4 (6.6%) 1.7% 12 9 2 2 0 0 

Report to 

physician 
2 5 (8.3%) 2.1% 9 6 0 1 4 0 

P
ed

ia
tr

ic
 e

m
er

g
en

cy
 

Pre-

analysis 
Test 

request 
6 19 (31.6%) 8.08% 9 2 0 3 14 2 

Sampling 

& 

sending 

4 17 (28.3%) 7.2% 9 3 0 1 15 1 

analysis analysis 4 15 (25%) 6.3% 9 6 0 2 13 0 
Post 

analysis 
Result 

issuance 
1 4 (6.6%) 1.7% 9 6 0 3 1 0 

Report to 

physician 
2 5 (8.3%) 2.1% 6 4 0 0 5 0 

E
m

er
g

en
cy

 s
u

rg
er

y
 

Pre-

analysis 
Test 

request 
6 19 (32.2%) 8.08% 9 3 0 4 14 1 

Sampling 

& 

sending 

4 16 (27.1%) 6.8% 9 4 0 3 13 0 

analysis analysis 4 15 (25.4%) 6.3% 9 6 0 3 12 0 
Post 

analysis 
Result 

issuance 
1 4 (6.7%) 1.7% 9 6 0 3 1 0 

Report to 

physician 
2 5 (8.4%) 2.1% 9 6 0 1 4 0 

Note: This table describes the numbers concerning sub-process and failure modes identified for the 5 phases of the laboratory 

management process in selected wards .Also, the MAX and MIN hazard score were calculated for each phase. 
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Table 3. Classification of causes of high risk error modes according to Eindhoven model 

                        ward 

error cause ENT surgery 
Gynecology 

surgery 

Emergency 

surgery 

Pediatric 

emergency 
Total 

te
ch

n
ic

a
l 

External 0 0 0 0 0 

Design 0 0 0 0 0 

Structure 1 3 2 2 8 

Material 1 8 3 3 15 

o
rg

a
n

iz
a

ti
o

n
a

l 

External 1 2 6 5 14 

Transfer of 

knowledge 
0 1 2 1 4 

Protocols 1 2 1 0 4 

Priorities 

management 
0 3 1 1 5 

culture 2 6 3 2 13 

2
H

u
m

a
n

 f
a

ct
o

rs
 

External 1 1 6 5 13 

Knowledge based 0 1 3 1 5 

Competence 0 2 1 0 3 

Cooperation 0 0 3 3 6 

Evaluation 0 2 0 0 2 

Action 0 2 1 1 4 

Monitoring 1 7 4 3 15 

Slips 0 1 3 1 5 

falling 0 0 0 0 0 

Other 

factors 

Related to patients 0 3 0 0 3 

Unclassified factors 1 1 1 1 4 

Total 9 46 40 29 124 

 

Table 4. Classification of strategies and preventive measures for causes of high risk error modes (risk score ≥ 8) 

ward 

strategy classification 

Emergency 

surgery 

Pediatric 

emergency 

Gynecology 

surgery 
ENT surgery Total 

Human resources management 

 
44 32 51 11 138 

Installation of electronic prescribing 

system 
1 1 0 0 2 

Making people accountable to 

patient’s safety 
7 5 15 2 29 

Medical equipment management and 

process standardization 
8 6 9 4 27 

Improvement of patient identification 

process 
6 6 8 0 20 

Making clear and transparent 

policies and procedures 
9 2 9 5 25 

Making sure about availability of 

suitable technology for quality 

improvement 

3 8 4 0 15 

Continuous training and briefing 

care providers at the beginning of 

employment 

16 0 13 2 31 

Participating patients in treatment 

process 
1 12 8 1 22 

Implementing and monitoring 

suitable changes in clinical processes 

based on analysis of reliable data 

13 2 12 0 27 

Promotion of communication 

amongst treatment team members 
2 22 1 1 26 

Team work 

 
22 22 28 2 74 

Total 

 
132 118 158 28 436 
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Table 5. Healthcare failure mode and effect analysis worksheet for laboratory management process in selected wards 

Risk analysis 
Identification of actions and 

indices 

Error 

modes 
Probable causes 

scoring 
Analysis of decision 

tree 

A
n

al
y

si
s 

co
n
ti

n
u

an
ce

 

T
y

p
e 

o
f 

ac
ti

o
n

 

Suggested strategies or 

reasons of cessation 

se
v

er
it

y
 

o
cc

u
rr

en
ce

 

h
az

ar
d

 s
co

re
 

W
ea

k
n

es
s 

p
o

in
t 

E
x

is
ti

n
g

 

co
n

tr
o
l 

m
ea

su
re

s 

D
et

ec
t 

ab
il

it
y

 

R
ep

et
it

iv
e 

re
q

u
es

ts
 o

f 
p

h
y

si
ci

a
n

 f
ro

m
 p

a
te

n
t 

fo
r 

la
b

o
ra

to
ry

 t
es

ts
 

 

3 4 12 

 

N
o

 

N
o

 

Y
es

 

 

 

1)Lack of 

supervision on 

medical 

residents’ work 

3 3 9 

 

N
o

 

Y
es

 

N
o

 

el
im

in
at

e 

1)periodic monitoring & 

evaluation of residents 

2)investigating 

competence  of team 

leader and responsible 

persons 3)coordination 

between treatment team 

& residents 4) holding 

initial and periodic tests 

of competence & 

improvement for care 

providers 

2)lack of 

awareness of 

results of 

previous tests 

3 3 9 

 

N
o

 

N
o

 

Y
es

 

el
im

in
at

e 
1)clear signing and 

sealing by reports 

registrar 2)review of 

policies and procedures 

in hospitals 3)providing 

supportive infrastructures 

4)monitoring the process 

procedure 5)information 

sharing amongst 

treatment team  

3)mismatching 

of test results 

with patient’s 

clinical situation 

(rechecking the 

test results) 

3 4 12 

 

N
o

 

N
o

 

Y
es

 

co
n

tr
o
l 

1)monitoring clinical 

plans 2)regular 

calibration of medical 

equipment 

3)identification of care 

providers’  weaknesses 

and planning corrective 

interventions to resolve 

identified failures 

D
el

a
y

 
in

 

in
it

ia
ti

o
n

 
o

f 

te
st

in
g

 
th

e 

sa
m

p
le

s 
in

 

la
b

o
ra

to
ry

 

 

3 4 12 

 

N
o

 

N
o

 

Y
es
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1)crowded 

laboratory 
3 4 12 

 

N
o

 

Y
es

 

N
o

 

ac
ce

p
ta

n
ce

 

1)reducing the workload 

and creating shift table 

and preventing 

successive shifts 

2)providing extra work 

force 3)fitting the 

workload with number of 

human forces 

4)coordinating the 

treatment team and 

establishing stress 

management 

2)lack of 

awareness of 

importance of 

the issue 

3 3 9 

 

N
o

 

N
o

 

Y
es

 

co
n

tr
o
l 

1)holding briefing 

sessions at the beginning 

2)appoint a leader or 

head for the team 

3)sharing the information 

with treatment team 

3)lack of 

supervision of 

technical 

manager on 

procedures 

3 3 9 

 

N
o

 

N
o

 

Y
es

 

co
n

tr
o
l 

1)periodic monitoring 

and evaluation of 

laboratory ward 

2)checking the 

competence of team 

leader or the responsible 

person 3)monitoring 

temporal sequence of 

process 

D
el

a
y

 i
n

 o
r 

fa
il

u
re

 t
o
 r

eg
is

te
r 

th
e 

te
st

 r
es

u
lt

s 

 

4 2 8 

 

N
o

 

N
o

 

Y
es

 

 

 

1)test 

characteristic 

(culturing 

positive 

samples) 

3 4 12 

 

N
o

 

Y
es

 

N
o

 

ac
ce

p
ta

n
ce

 
1)providing a protocol 

about time scales for 

fungal and bacterial tests 

and offering that towards 

2)sending emergency 

samples to laboratories 

out of hospital 

2)fail to analyze 

the sample due 

to sample 

problems 

3 3 9 

 

N
o

 

Y
es

 

N
o

 

co
n

tr
o
l 

1)promotion of personnel 

awareness of correct 

method of sampling 

2)notifying the true way 

of sampling by technical 

manager 

 

3)high workload 3 4 12 

 

N
o

 

N
o

 

Y
es

 

co
n

tr
o
l 

1)reducing the workload 

& creating shift tables & 

preventing successive 

shifts 2)providing extra 

work force 3)fitting the 

workload with number of 

human forces 

4)coordinating the 

treatment team & 

establishing stress 

management 

3
)M

is
ta

k
e 

in
 

re
g

is
tr

a
ti

o
n

 

o
f 

te
st

 r
es

u
lt

s 

b
y

 

la
b

o
ra

to
ry

 

 

3 3 9 

 

N
o

 

N
o

 

Y
es
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1)high workload 

& employees’ 

fatigue 

3 4 12 

 

 

N
o

 

N
o

 

Y
es

 

co
n

tr
o
l 

1)planning and managing 

actions during a work 

shift 2)division of labor 

3)creating the shift tables 

& preventing long shifts 

2)lack of enough 

experience 
3 2 6 

 

N
o

 

N
o

 

Y
es

 

co
n

tr
o
l 

1)investigating & 

controlling activity & 

checking the final test 

results by technical 

manager 2)policy making 

for introducing new 

personnel with standards 

of the ward 

 

DISCUSSION 
     In this study, by using a preventive method of 

“healthcare failure mode and effect analysis” we 

have worked on identification of probable errors 

and effective causes of every error mode and 

determining the improving strategies of 

laboratory management process in selected 

wards. On average, 35 (59.3%) of laboratory 

process error modes in selected wards were 

related to pre-analysis errors, 15 (25.4%) were 

related to sample analysis errors and 9 (15.2%) of 

them were related to post analysis errors. This 

result is consistent with Dunn and Moga study 

results. In a study Dunn and Moga performed the 

root analysis of laboratory errors from 2000 to 

2008 and found out that from 253 reported 

catastrophic events, 150 (59%) were related to 

pre-analysis errors, 68 (27%) were related to 

sample analysis errors and 35 (14%) of them 

were related to post analysis errors [22]. The 

Results of Hammering's[7] study, in which he 

has done a literature review on laboratory errors, 

is consistent with results of the present study too. 

Since the first step in reducing healthcare errors 

is identification of them, a comprehensive model 

should be created to classify various error modes 

and facilitate cause identification and comparison 

of error modes [23,24]. 

In the present study, according to classification 

of nursing error management model, on average 

63.3% of laboratory management error modes in 

selected wards were classified as care process 

errors, 10.9% as communication errors, 15.8% as 

administrative errors and 9.7% were classified as 

knowledge and skill errors. In a study conducted 

by “nursing errors in clinical management 

model”, most of the errors were classified care 

process errors (66%), communication (22%), 

administrative (6%) and knowledge (5%) 

categories [19]. Since the study conducted by 

nursing error management association is 

retrospective and in our research we have 

prospectively identified and classified laboratory 

management errors, it is not possible to compare 

results with each other. 

In this study, the frequency percentage of error 

causes, according to Eindhoven model, showed 

that 50.7% of error causes are in the group of 

latent errors and subgroups of technical factors 

(18.5%) and organizational factors (32.2%) and 

48.3% of error causes are in the group of obvious 

errors and subgroups of human factors (42.7%) 

and the other causes (5.6%). 

Smith’s study in surgery ward showed that 

according to Eindhoven model, 72.3% of error 

causes are related to human factors, 16.1 % are 

related to organizational factors and 5.7% are 

related to technical factors [25]. In affirmation of 

this subject, results of Snijders et al.’s study in 

NICU ward indicated that according to 

Eindhoven model, 64% of error causes are 

related to human factors, 9% to technical factors, 

22% to organizational factors and 3% are related 

to patient factors [21]. From this aspect that 

human factors are causes of most of incidences, 

results of the present study is consistent with 

Snijders et al.’s study. 

In this study, most of the preventive measures of 

laboratory management process in selected 

wardsare assigned in human resources 

management strategy (31.6%) and team work 

(11.9%) groups. 

Human resources management strategies are 

basic approaches that help organizations to 

shapeindividual’s skills, attitudes and behaviors 

so that they can reach optimum performance to 

achieveorganizational goal [26, 27]. By means of 

this strategy, senior managers of health sector 

can identifyand develop approaches related to 

manpower [28]. In addition, team work strategy 

is an approach topromote association and 

communication between health sector personnel 
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who work independently to improve care 

providing to patients [29]. Shostek and his 

colleagues and US accreditation commission for 

healthcare and also national centerfor patient 

safety believe that achieving patient safety 

depends on team work [30, 31]. In 

Wong,Beglaryan[28]and Nasiripour [32] 

opinion, utilization of human resources 

management strategy is the most important 

approach to improve patient safety and reduce 

clinical errors . Finally it should be mentioned 

that implementing strategies and suggested 

measures, are highly dependent on team work 

and administrative and financial support from 

organization leaders. Duwe et al.’s study showed 

that successful performance of prospective risk 

assessment programs are related to effective and 

strong leadership and continuous commitment of 

the manager [33]. From suggested strategies, 

“theory of inventive problem solving”, “root 

analysis of events and reporting critical results”, 

“continuous supervision and procedure control”, 

“improvement of team communication”, 

“creating equipment maintenance checklist and 

equipment management”, “matching workload 

with staff’, “process simplification and 

elimination of unnecessary steps”, “fundamental 

upgrade of software to register physician’s test 

order”, “ determining the critical scales for tests” 

and “introducing a reference laboratory to 

randomly do some of the important tests in duel 

form (by hospital laboratory and the reference 

laboratory)” as strategies of improvement in 

process of performing, sending and result  follow  

up in all selected wards will place on the agenda. 

HFMEA will lead to allocation of resources to 

problematic parts of the process [34]. But 

determination of high risk errors of every 

organization is based on its environmental and 

organizational atmosphere. Since frequency of 

errors and their severity even in the similar units 

of various hospitals is not the same, we cannot 

compare the results with other institutions. Like 

other qualitative approaches, in HFMEA studies, 

it is hard to show the reduction of adverse events 

after intervention. Therefore we cannot prove the 

promotion of patient safety and analyze the cost 

effect by HFMEA [35]. 

 

CONCLUSION 
     Identification of 235 potential error modes 

and 44 high risk and unacceptable error modes 

from identified errors, performing cause 

detection by means of Eindhoven method and 

offering corrective measures, indicates that 

HFMEA has a high capacity in detection, 

assessment, prioritization and analysis of 

laboratory management risks in selected wards. 

Considering the necessity of healthcare error 

detection for establishing risk management and 

also failure in classification of errors in 

preventive method due to diversity of errors, it is 

suggested to use HFMEA method in other 

treatment processes too. Ultimately, efficacy of 

the mentioned method in the level of performing 

corrective measures is not examined in this study 

and some more investigations are needed to be 

done on it. 

 

REFERENCES 
1. Kaafarani HM, Itani KM, Rosen AK, Zhao S, 

Hartmann CW and Gaba DM. How does patient 

safety culture in the operating room and post-

anesthesia care unit compare to the rest of the 

hospital? Am. J. Surg. (2009) 198: 70-75. 

2. khani-Jazania R, Molavi-Taleghanib Y, 

Seyedinc H, Vafaee-Najard A, Ebrahimipourd 

H and Pourtaleb A.  Risk Assessment of Drug 

Management Process in Women Surgery 

Department of Qaem Educational Hospital 

(QEH) Using HFMEA Method (2013). Iranian 

Journal of Pharmaceutical Research. 

(2015).14(2) 

3. Plebani, M., Errors in laboratory medicine 

and patient safety: the road ahead. Clin Chem 

Lab Med, 2007. 45(6): p. 700-7. 

4. Plebani, M., Errors in clinical laboratories or 

errors in laboratory medicine? Clin Chem Lab 

Med, 2006. 44(6): p. 750-9. 

5. Howanitz, P.J., Errors in laboratory medicine: 

practical lessons to improve patient safety. 

Arch Pathol Lab Med, 2005. 129(10): p. 1252-

61. 

6. Carraro, P. and M. Plebani, Errors in a stat 

laboratory: types and frequencies 10 years later. 

Clin Chem, 2007. 53(7): p. 1338-42. 

7. Hammerling, J.A., A Review of Medical 

Errors in Laboratory Diagnostics and Where We 

Are Today. 2012. 43(2): P.41-44 

8. Astion, M.L., et al., Classifying laboratory 

incident reports to identify problems that 

jeopardize patient safety. Am J Clin Pathol, 

2003. 120(1): p. 18-26. 

 



 

Journal of Paramedical Sciences (JPS)                Spring 2015 Vol.6, No.2 ISSN 2008-4978 

 

94 
 

9. Wachter R. M. Undestanding Patient Safety, 

Edition 2.McGraw-Hill publisher. NewYork: 

Library of CongressCataloging-in-Publication 

Data. 2012. Pp. 1-463. 

10. Campaigns W. 10 facts on safe surgery. 

Available at: http://www.who.int/features/ 

factfiles/safe_surgery Accessed in: 2011 Apr 12 

11. Ebrahimi-pour H, Vafaee-najar A, Molavi 

Taleghani Y, Vejdani M, Kashfi SH, Babaei 

Heydarabadi  A. Health Care Failure Mode and 

Effect Analysis: A Useful Proactive Risk 

Analysis of Nutrition and Food Distribution in 

Mashhad Qaem Hospital’s Women’s Surgery 

Ward in 2013. Nutrition and Food Sciences 

Research,2014.1(2):P.19-26 

12. Cheng CH, Chou CJ, Wang PC, Lin HY, 

Kao CL and Su CT. Applying HFMEA to 

prevent chemotherapy errors. J. Med. Syst. 

(2012) 36:1543-1551. 

13. DeRosier J, Stalhandske E, Bagian JP, 

Nudell T.Using healthcare Failure Mode and 

Effect Analysis: the VA National Center for 

Patient Safety's prospective risk analysis 

system. Jt Comm J Qual Improv, 2002. 28(5): 

248-67. 

14. Van Tilburg CM, Leistikow IP, Rademaker 

CMA, Bierings MB and Van Dijk ATH. Health 

Care Failure Mode and Effect Analysis: A 

useful proactive risk analysis in a pediatric 

oncology ward. Qual Saf Health Care, 2006; 

15(1): 58-63. 

15. Plebani, M., The detection and prevention of 

errors in laboratory medicine. Ann Clin 

Biochem, 2010. 47(Pt 2): p. 101-10. 

16. Ebrahimipour H, Nejatzadegan Eidgahi Z, 

Tabatabaee SS, Vafaee Najar A, Molavi-

Taleghani Y. Proactive risk assessment of the 

MRI process in Ghaem Hospital, Mashhad 

(2013).JQUMS, 2015.18(6):46-54. 

17. Anderson O, Brodie A, Vincent CA and 

Hanna GB. A systematic proactive risk 

assessment of hazards in surgical wards: a 

quantitative study. Ann. Surg. (2012) 255: 

1086-1092. 

18. Tran DT and Johnson M. Classifying 

nursing errors in clinical management within an 

Australian hospital. Int. Nurs. Rev. (2010) 57: 

454-462. 

19. Bonfant G, Belfanti P, Paternoster G, 

Gabrielli D, Gaiter AM, Manes M and Nebiolo 

PE. 

Clinical risk analysis with failure mode and 

effect analysis (FMEA) model in a dialysis unit. 

J. Nephrol. (2010) 23: 111-118. 

20. Snijders C, van der Schaaf TW, Klip H, van 

Lingen RA, Fetter WP, Molendijk A. Feasibility 

and reliability of PRISMA-medical for 

specialty-based incident analysis. Qual Saf 

Health Care. 2009Dec;18(6):486-91. 

21. Livotov P. TRIZ and Innovation 

Management Innovative Product Development 

and Theory of Inventive Problem Solving. 

INNOVATOR TriS Europe, 2008 (Cited by 3). 

Available 

from:URL://triz.it/triz_papers/2008%20TRIZ%

20and%20Innovation%20Management.pdf 

(accessed 11 April2012). 

22. Dunn EJ and Moga PJ, Patient 

Misidentification in Laboratory Medicine A 

Qualitative 

Analysis of 227 Root Cause Analysis Reports in 

the Veterans Health Administration. Arch 

PatholLab Med, 2010(134):p.244-255. 

23. Rubin, G., et al., Errors in general practice: 

development of an error classification and pilot 

study of a method for detecting errors. Qual Saf 

Health Care, 2003. 12(6). 

24. Rubin G, George A, Chinn D, Richardson 

C. Errors in general practice: development of an 

error classification and pilot study of a method 

for detecting errors. Qual Saf Health Care 2003 

Dec; 12 (6): 443-7 

25. van Wagtendonk I, Smits M, Merten H, 

Heetveld MJ, Wagner C. Nature, causes and 

consequences of unintended events in surgical 

units. The British journal of surgery. 2010 

Nov;97(11):1730-40. 

26. Shutler M, Performance management 

Operational Research, 2002. 52(3): p. 245. 

27 Nasiri M,  Heidari M, Shahbazi S, Ansari E. 

Correlation of human resource strategies based 

on Allen Ylsy Model with organizational 

performance staff in Aiat Allah Kashani 

Hospital. Journal of Health Promotion 

Management 2013. 3(2): 36-44. 

28. Wong, J. and H. Beglaryan. Strategies for 

Hospitals to Improve Patient Safety: A Review 

ofthe Research. 2004; Available from: 

www.providence.on.ca/.../Change-Foundation-

Improve-Patient- Safety. 

29. Oandasan, I. and e. al, TEAMWORK IN 

HEALTHCARE: PROMOTING EFFECTIVE 

TEAMWORK IN HEALTHCARE IN 

CANADA. Policy and Recommendations. 

canadian health services research foundation 

2006:5-46. 

30. Shosteck K., Improve patient safety 

Teamwork takes hold to improve patient safety. 

http://www.who.int/features/
http://jhpm.ir/search.php?slc_lang=en&sid=1&auth=Nasiri
http://jhpm.ir/search.php?slc_lang=en&sid=1&auth=Heidari
http://jhpm.ir/search.php?slc_lang=en&sid=1&auth=Shahbazi
http://jhpm.ir/search.php?slc_lang=en&sid=1&auth=Ansari
http://www.providence.on.ca/.../Change-Foundation-Improve-Patient-
http://www.providence.on.ca/.../Change-Foundation-Improve-Patient-


 

Journal of Paramedical Sciences (JPS)                Spring 2015 Vol.6, No.2 ISSN 2008-4978 

 

95 
 

the Risk Management Reporters, 2005. 24(1):1-

24. 

31. Coburn AF and Gage-Croll Z . Improving 

Hospital Patient Safety Through Teamwork: 

The Use of Team STEPPS In Critical Access 

Hospitals(Policy Brief). Flex Monitoring Team 

with funding from the federal Office of Rural 

Health Policy, 2011:1-12 

32Nasiripour AA,  keikavoosi Arani L,  Raeissi 

P , Tabibi SJ, Development and Compilation of 

Strategies and Preventive Measures for Medical 

Errors in Public Hospitals in Tehran. Journal of 

Health Administration, 2011. 14(44): p. 21-32. 

33. Duwe B, Fuchs BD and Hansen-Flaschen J. 

Failure mode and effects analysis application to 

critical care medicine. Crit. Care Clin. (2005) 

21: 21-30. 

34. van Tilburg CM, Leistikow IP,Rademaker 

CM, et al. Health Care Failure Mode and Effect 

Analysis: a useful proactive risk analysis in a 

pediatric oncology ward.Qual Saf Health Care 

2006 Feb; 15 (1): 58-63 

35. Dehnavieh R, Ebrahimipour H, Molavi-

Taleghani Y, Vafaee-Najar A, Noori Hekmat 

Sand Esmailzdeh H. Proactive Risk Assessment 

of Blood Transfusion Process, in Pediatric 

Emergency, Using the Health Care Failure 

Mode and Effects Analysis(HFMEA). Global 

Journal of Health Science.(2015) 7(1):322-331 

 
 

http://jha.iums.ac.ir/search.php?slc_lang=en&sid=1&auth=Nasiripour
http://jha.iums.ac.ir/search.php?slc_lang=en&sid=1&auth=keikavoosi+Arani
http://jha.iums.ac.ir/search.php?slc_lang=en&sid=1&auth=Raeissi
http://jha.iums.ac.ir/search.php?slc_lang=en&sid=1&auth=Tabibi

