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ABSTRACT

Accidents and their resulting losses are one of the critical public health issues. Identification the near misses
offer the opportunity to improve safety by developing effective prevention approach. The main objective of
this study was to investigate the effects of two types of intervention in increasing the participation of first line
managers in reporting near misses. In order to increase the participation, the Green Card System (GCS) was
implemented. After preliminary studies, in order to increase the participation rate, the decision was taken to
implement the intervention program. In this program, first line managers were divided into two groups. For the
control group, the bonus was increased to double whereas, for the experimental group, in addition to the two-
fold increasing remuneration (bonus), appropriate feedback and actions carried out in the context of reported
near misses, were presented through regular collaborative meetings. The results showed that six months after
the stop of the intervention, the rate of participation in both groups showed a significant increase. After 18
months of intervention, the participation trend in both groups was downward. However, this reduction was
only significant in the control group. The findings highlight the long-term effects of the intervention of
financial payments along with providing appropriate feedback.
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INTRODUCTION

Accidents and their harmful effects are
one of the major problems of the health system. An
occupational accident will temporarily and
permanently disrupt the balance in the working
environment in which it occurs. Altonen et al [1]
have recognized 128 potential consequences of an
accident, of which 70 impress only the business [1],
and found accidents have about 20 actual
outcomes. One of the most critical outcomes of
occupational accidents is human ones. During the
past years, estimates of occupational mortality have
been made at the country level. The consequences
of workrelated accidents show a considerable
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economic burden to governments, employers and
employees injured in working environment.Some
studies estimate these indirect costs for
organizations at several times the direct costs [2].
Preventing of work related accidents would seem to
be a main ways of reducing costs related to
unhealthy workplaces.

Detecting the before accident signals
offers the opportunity to improve safety by
developing effective prevention approach. The idea
returned to near-miss events allow implementation
more effective prevention approach. This is the
basis of the notable ‘‘Learning From Experience’’,
LFE paradigm [3].

Near misses in safety management have
been identified as an important practice in the
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prevention of accidents [4]. In this context, it is
necessary to gather information about events such
as near misses which represents the possibility of
accidents [5]. The concept of the accident pyramid
has also been criticized [6]. Based on the accident
pyramid for every major injury, there are about 30
minor injuries, 300 recordable injuries and 3000
near misses [7].

The importance of reporting near misses is
still widely acknowledged. A positive correlation
has been found between active reporting and
improved safety performance [5].

Furthermore, using near misses helps
strengthen the safety culture [8], especially when
employers are motivated to participate in the
process of identification and analysis of those
events [9]. In fact, studies in the construction [10]
and chemical industries [5] have shown that
accident rate reduced by increasing the number of
identified near misses. However, identifying near
misses is not an easy task [9].

Whilst  employment  participation s
recognized as an important element of a
comprehensive approach to work safety, it is
challenging to foster, with many barriers limiting
the likelihood or capability of employment
participation.

The barriers tight time schedule [11-12]
lack of leadership [11, 13] lack of relevant skills
and knowledge of employees recruited [11]
adherence to one planning approach [11, 13]
inappropriate program focus [11, 13-14] and
evaluation [11, 13-14] as well as shortage of funds
and resources [11, 14] are of significant constraints
impairing community participation. Moreover,
unsustainability [11, 13] failure to legislate and
enforce appropriate rules [13] and fear of blame
and punishment [15] deteriorate the situation even
worse.

There are also some important inhibitory
factors interrupting people's participation in
reporting near-miss events [16] of which cab ne
pointed out to potential recriminations for reporting
(fear of disciplinary action, fear of peer teasing and
investigation involvement concern), failure of
motivational issues (lack of inventive and
management discouraging near miss reporting)
[16], lack of management commitment (sporadic
emphasis and management fear of liability) [16],
individual confusion (confusion as to what
constitutes a near miss and how it should be
reported), peer pressure (employees may feel
pressure from colleagues not to report) and
investigation style so that lengthy investigations
that require employee participation may discourage
reporting. Besides, direct disciplinary action
concerning receiving a verbal warning, the
potential addition of the incident to the employee’s
record, up to and including job dismissal, will
discourage reporting. There are also some indirect
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disciplinary actions playing an inhibitory role
towards impaired participation in reporting near-
miss events.

Safety  participation is a  mutual
relationship where employers and their employees/
employee representatives[17] can be able to share
views, discuss issues and respect each other.

In this study safety participation involves
helping co-workers, promoting the safety program
within the workplace and putting effort into
improving safety through observing, records,
reports and controls of near misses.

The main objective of this study was to
investigate the effects of two types of intervention
in increasing the participation of first line managers
in reporting near misses. This study was conducted
in a steel Company, Iran. Based on the results of
risk assessment, the main risks in the company are:
Contact with electrical voltage, temperatures,
indirect contact with sparks, contact with naked
flames or with hot or burning objects or
surroundings; falls, crash into a stationary object,
struck by falling objects; Contact with sharp,
pointed, rough or course elements, Acute overloads
due to mechanical impact or influence.

MATERIAL AND METHODS

In order to increase the participation of
first line managers to report near misses, the Green
Card System (GCS) was implemented. In this
system, first line managers were encouraged to
observe records, report near misses and to provide
control plans through completing designed forms.

For this purpose, initially the first line
managers received the necessary training about the
importance of reporting and analyzing near-miss
events, their role in prevention of major accidents,
recognize them, report, and track. Then the special
cards were first designed for line managers to
record observed near-miss events along with
reform proposals and cast them in the embedded
boxes. The cards and boxes were readily available.
Completed cards were collected weekly and were
reviewed in the Safety Committee of the company.
Finally, result of the decisions informed to the
person completing the form.

After confirmation, the director was
awarded $ 2 to $ 5 bonus per each completed form.

The participation rate increased in the first
six months after implementation, then declined in
the second six months. After preliminary studies, in
order to increase the participation rate, the decision
was taken to implement the intervention program.
In this program, first line managers were divided
into two groups: experimental (case) and control.
For the control group, the bonus was increased to
double whereas, for the experimental group, in
addition to the two-fold increasing remuneration
(bonus), appropriate feedback and actions carried
out in the context of reported near misses, were



71| 1JOH | June 2015 | Vol. 7 | No. 2

presented through regular collaborative meetings.

There were 75 first line managers
participated in our study, of which 35 were cases
and 40 were controls. The data were collected
longitudinally. The count response variable was the
number of near misses reported by first line
managers at six-month intervals from the 2009 to
the 2012. In addition, the independent variables of
age, level of education, level of experience, and
wages of first line managers have also been
recorded.

With regard to the response variable
(reported number of events) was measured for each
of the six time points, therefore, we have used the
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generalized estimating equations methods for
analyzing longitudinal data. In order to perform
multiple comparisons between time points, we used
Fisher's protected test and a P significance level of
0.05 was chosen.

RESULTS

Spaghetti plots for the reported number of
events in six time points in case and control groups
are shown in Figure 1. Population trend for the
number of reported near misses is quite different in
the two groups; the positive trend for cases and
negative ones for controls.

Observed Data by group

Qroup = caseé

group = control
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Figure 1. Spaghetti plot for cases and controls

The average number of reported near
misses, stratified by the group, is presented in
Table 1. These clearly show the general effect of

time on reporting near misses, though the effect
does seem to vary by group.

Table 1.Average of near miss reporting by first line managers at six-month intervals
(values in parenthesis are standard errors)

Period Year

Timepoint

Before the intervention 2009  First six months (T1)
Second six months (T2)  1.29 (1.18)

During the intervention 2010  First six months (T3)
Second six months (T4)  3.92 (1.29)
First six months (T5)
Second six months (T6)  3.34 (1.94)

After the intervention 2011

Cases (NO.) Controls (NO.)
2.66 (2.54) 3.25 (3.20)
2.20(1.62)
3.29 (1.71) 2.58 (1.24)
3.40 (1.50)
4.04 (1.63) 2.98 (2.26)
2.03 (1.60)

The mean change in reported near misses
in two consecutive time points, along with their P-
value is given in Table 2. In both groups, the
number of reports is declined from time point 1 to
time point 2. In addition, there is a significant
increase from time point 2 to time point 3 and a
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significant decrease from time point 5 to time point
6 in cases (P values in table). Besides, in the
control group there is an increase from time point 3
to time point 4 and a reduction from time point 5 to
time point 6.
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Table 2.Comparison of time points

Group T1-T2 T2-T3 T3-T4 T4-T5  T5-T6
Cases Mean 1371 -2.000 -0.633 -0.229 0.714
P-value 0.005* 0.000* 0.043* 0.249 0.056

Controls Mean 1.050 -0.375 -0.825 425 0.950
P-value 0.011* 0.104  0.002* 0.193  0.019*

*Significant at 0.05

For these data, the number of reported
near misses across time was modeled and GEE
model for count response were fitted. The
regressors include time (time coded 0, 1, 2, 3, 4 and
5 for the six time points), group (0, case; 1, control)
and the interaction between time and group.
Coefficient of the variables in GEE model along
with standard errors and related P-values are
presented in Table 3. Time variable had a
significant effecton the numberof reports

(P=0.0093). Positive coefficient means that the
variable time has an incremental overall effect on
the number of reports. In addition, the interaction
between time and group was significant
(P=0.0033). This means that, the number of reports
was different between cases and controls over time.
Slope of the population trend line was 0.0831
(=0.0831+0*-0.1346) for the case and -0.0515
(=0.0831+1*-0.1346) for controls which is in
accordance with Figure 1.

Table 3.Analysis Of GEE Parameter Estimates (Empirical Standard Error Estimates)

Parameter ~ Estimate Standard error  Pr > |Z]

Intercept 0.8892 0.0913 <0.0001
Time 0.0831 0.0320 0.0093
Group 0.2557 0.1444 0.0767
Time*Group  -0.1346 0.0458 0.0033

In order to find the cause of this difference
in slope between the two groups, the distribution of
age, experience and payment variables were done
for case and control group (Table 4). Distribution

of the three variables in cases and controls is
different. As a result, in order to adjust the model,
these variables were considered as independent
variables in the model.

Table 4.Independent Samples Test

Groups Mean (S.E) P-value
AROD  comml  soo(srn 0%
Experience (yr) Cgﬁfreol ggé gig; 0.006
PNt (S) ol 1asz050 @acs 0%

By entering these variables in the model,
two models were obtained separately for the two
groups. Coefficient of the variables in GEE models
along with standard errors and related P-values are
presented in Table 5 for cases and controls.
Accordingly, for both groups, time variable had a
significant effect on the number of reports
(P=0.0009 for cases and P<0.0001 for controls) but
it was completely in two different directions.
Positive coefficient in cases means that the variable
time has an incremental effect on the number of
reports, while in controls the negative coefficient
represents a reduction in the number of reports over

time which is in accordance with Figure 1.

Moreover, the effect of payment variable
on response variable was significant (P=0.0129) in
cases. The negative coefficient indicated a
decreasing effect of this variable over time.
However, in the control group, this variable had no
significant effect on the response (P=0.1236).

In addition, the education variable had a
significant effect on the number of reports only for
cases (P=0.0001) with negative sign which means
that in the fixed time points, first line managers
with higher education have reported more near
misses than others.

Table 5.Analysis Of GEE Parameter Estimates (Empirical Standard Error Estimates)

Case Control
Parameter Estimate Standard Error  Pr>|Z| | Estimate Standard Error Pr > |Z]
Intercept 1.3981 0.2892 <0.0001 | 5.2176 1.8317 0.0044
Time 0.0909 0.0273 0.0009 | -0.3057 0.0404 <0.0001
Age 0.0030 0.0070 0.6667 0.0099 0.0193 0.6065
Edu 1 -0.3652 0.0954 0.0001 | -0.2868 0.3833 0.4543
Edu 2 0.0000 0.0000 . 0.0000 0.0000 .
Exp -0.0081 0.0085 0.3452 | -0.0248 0.0743 0.7386
Payment -0.0008 0.0003 0.0129 | -0.0071 0.0046 0.1236
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In order to examine how well the model
fits the observed sample proportions, the estimates
from the GEE model was used to calculate the
estimated number of reports across the six time
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points for two groups. Figure 2 depicts this
estimated average of counts and the observed
averages. As can be seen from Figure 1, the model
fit of the observed averages is reasonable.

®  Contral fest)
----- Comfrol fobs)
——— Case fobs)
A Case fest)

4 5 6

Timepoints

Figure 2.0bserved number of reports and estimated number of reports across time

DISCUSSION

The  results  showed that the
implementation of GCS and analyzing the near
misses cannot be successful alone. In this study it
was found that the participation rate of first line
managers in reporting near misses, after six months
of implementing the GCS, has been declined. This
finding is consistent with the findings of Fam and
Nikoomaram[18].

Training the correct practices to
employees and giving appropriate feedback seems
to be an effective way of enhancing employee’s
participations [19]. To be fully effective, a
participatory program requires that the team
members have a suitable motivator and learn to act
as their representatives [20]. The motivational
factors that encourage staff to enter these types of
awards are not fully understood. Preliminary
research [21], suggest that achieving awards can be
used to motivate the workforce, but being
externally organized, they may serve a number of
other functions as well. Incentive programs can
improve organizational performance and motivate
the Labors [21]. Schemes can be used in a variety
of situations to improving health and safety
performance [22]. Health and safety incentive
schemes are usually internally organized programs
that focus on employee participation. Typically, the
employer awards some “prize” (e.g., cash,
merchandise, travel wvoucher) to individual
employees or employee groups who have worked
for a specified period of time without having an
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accident [23]. The evidence as to whether they are
effective management tools is ambiguous [24].

Success may depend on choosing an
appropriate scheme for the particular situation [24].
Incentive schemes are frequently encountered in
the United States, and have been common in the
United Kingdom for many years [25].

At the end of the intervention phase of the
two groups, it was found that participation rates
increased in both groups. However, this increase
was significant only in the cases. These findings
suggest that in the short term to provide appropriate
feedback can lead to greater participation. These
findings are consistent with previous studies [26-
27].

Six months after the end of the
intervention, the rate of participation in the reported
near misses in both groups showed a significant
increase. In other words, both types of intervention,
i.e. the financial rewards and financial rewards
associated with providing appropriate feedback in
the medium term have increased participation. This
finding indicates the effect of both rewarding
method on increasing the participation rate. The
results of Baileyet al. [28] and Smither et al. [29]
studies confirm the role of different feedback on
behavior change.

Twelve months after the intervention
ended, participatory process was increased in
cases.Over the 18 months of the intervention, the
participation in this group was decreased, although
this decrease was not significant.
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The findings highlight the long-term
effects of the intervention of financial payments
along with providing appropriate feedback. In
another study, Mohammadfam et al. [30] examined
the impact of interventions to increase the
participation of first line managers. The results of
this study suggest that the impact of cooperative
learning in the long term is more appropriate than
the classical education [30].

Cooperative learning uses small groups
that work together to form an interdependent link
maximizing each group member’s learning. It is
supported by the theories of group dynamics and
cooperation [31].

Cooperative learning is a skillfully
constructed avenue for developing the finesse of
working together. It has proven its strength with
desirable outcomes in various areas of academic
achievement [32], self-esteem and conflict
management [33-34], increased motivation [34],
and constructive interaction with partners [35].

In controls, 12 and 18 months after
completion of the intervention, the participation
rate was declined. This reduction was significant at
18 months. These findings indicate that financial
incentives for participation could not be effective
only in the long run.

The findings of this study referred to the
effect of providing appropriate feedback for the
managers to increase participation in the short term
(immediately after the intervention program),
medium term (6 and 12 months after the
intervention program) and long term (18 months
after the end intervention). These results are
consistent with those of Mohammadfam et al. [30],
and Gillat and Sulzer-Azaroff[36].

CONCLUSION

Long-term monitoring of intervention and
designing other interventions to increase the
participation of line managers and the monitoring
of their results is recommended for future studies.
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