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1. INTRODUCTION 

Ground Geophysical Survey Safety Association (GGSSA) engaged Pragmaticus Research 

to develop a safety reporting system for its members. This is the fourth report in the 

series and contains the aggregate results of the fourth quarterly data collection, 

January-March 2015. An Annual Overview of the first year’s results, with 

recommendations for improvements to the system as it goes into its second year, is 

presented separately. 

To assist member companies to develop an understanding of the injury prevention 

background that underlies the development of the GGSSA Safety Reporting System, 

each quarterly report also presents an excerpt from a published work in the field. This 

quarter, we present an extract from an article by Carol W Runyan, Using the Haddon 

matrix: introducing the third dimension (Injury Prevention 1998; 4 :302-307 

doi:10.1136/ip.4.4.302; http://injuryprevention.bmj.com/content/4/4/302.full ). The 

Haddon matrix is a fundamental tool in injury prevention and risk management which 

guided the development of the GGSSA Safety Reporting System data collection forms, 

and will also be used in the future to guide decision-making about strategies for risk 

minimisation. 

“William Haddon Jr developed his conceptual model, the Haddon matrix, 

more than two decades ago applying basic principles of public health to the 

problem of traffic safety. Since that time, the matrix has been used as a tool 

to assist in developing ideas for preventing injuries of many types. As such, 

it provides a compelling framework for understanding the origins of injury 

problems and for identifying multiple countermeasures to address those 

problems.  

…The matrix of four columns and three rows combines public health 

concepts of host-agent-environment as targets of change with the concepts 

of primary, secondary, and tertiary prevention. More specifically, the 

factors defined by the columns in the matrix refer to the interacting factors 

that contribute to the injury process. The host column refers to the person 

at risk of injury. The agent of injury is energy (for example mechanical, 

thermal, electrical) that is transmitted to the host through a vehicle 

(inanimate object) or vector (person or other animal). Physical 

environments include all the characteristics of the setting in which the injury 

event takes place (for example a roadway, building, playground, or sports 

arena). Social and legal norms and practices in the culture are referred to 

as the social environment. Examples include norms about child discipline or 

alcohol consumption or policies about licensing drivers or sales of firearms. 

http://injuryprevention.bmj.com/content/4/4/302.full
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The phases in Haddon's initial configuration referred to rows in the matrix. 

These are the phases at which change would have its effect—pre-crash, 

crash, or post-crash. These have been broadened beyond the motor vehicle 

arena to encompass other injury problems by using the terms “pre-event,” 

“event” and “post-event”. Thus, by identifying interventions that fit within 

each cell of the matrix one can generate a list of strategies for addressing a 

variety of injury or other public health problems. 

…Most injuries are the result of a sequence of events representing a 

continuum of activity, rather than a discrete moment in time defined as the 

event. Consequently, it is critical that the rows of the matrix also be defined 

carefully. In most situations, the event could be defined in a variety of ways 

depending on one's perspective. … The choice is arbitrary, but is important 

so as to anchor one's thinking about what comes before and after the event. 

Once both dimensions of the matrix have been carefully defined, individual 

or group brainstorming is useful to generate ideas about interventions in 

each of the cells. If participants are from different disciplines, they will bring 

different perspectives to the problem and to solutions, enriching the overall 

pool of ideas. By applying the principles of brainstorming in which all ideas 

are recorded without critical comment before discussion, the process can 

yield a wide variety of options. 

…For many injury problems, particularly those involving repeat occurrences, 

strategies identified in the post-event phase may actually be effective as 

pre-event strategies for a subsequent event. 

…Once alternative intervention strategies are identified, program planners 

and decision makers need to choose among the strategies. By applying 

principles of policy analysis, this process can become systematized, 

permitting concrete articulation of those values that guide the decision 

process.  

Policy analysis typically involves a series of steps including: problem 

identification, identification of alternative policy options, and identification 

of values to be assessed relative to each option. Then the analyst uses a 

process by which each option is assessed according to the extent to which it 

adheres to the values identified as important. Following this, the analyst 

chooses among the options. Once they are implemented, others can 

evaluate their success and the information can be incorporated into future 

analyses of alternatives. The policies or other interventions considered can 

be new or may reflect policies or programs already in place.  
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The third dimension of the [Haddon] matrix proposed here incorporates the 

use of value criteria in the decision making process (fig 1). Each needs to be 

carefully thought through in the context of the injury countermeasure being 

considered, whether a policy (for example drinking age laws), a program 

(for example training of bartenders not to serve underage or inebriated 

customers), or a technological intervention (for example ignition interlock 

device). 

 

Figure 1  Proposed three dimensional Haddon matrix. 

The assessment process can be done either quantitatively or qualitatively. 

To accomplish the task, the decision maker must determine the relative 

weights to be placed on each value—for example, how much is the cost of 

conducting the intervention to be valued compared with the potential 

effectiveness of the intervention when applied. Though this process is not 

easy, it has the potential to be extremely helpful in encouraging a 

community group or agency board to consider and articulate what factors 

are important determinants of their decisions.” 

The GGSSA Safety Reporting System is currently at the stage of identifying and 

classifying incidents, and will not be able to move on to prevention strategies until more 

data has been gathered. The Annual Overview will begin to identify some of the patterns 

in the incident data gathered to date, and will make recommendations for 

improvements to the data collection process to more clearly identify phases and factors 

relating to each incident. Once a large database of clearly classified incidents has been 

gathered, we may turn our attention to developing and prioritising prevention 

strategies using some of the decision criteria identified above.  
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2. JANUARY-MARCH 2015 INDUSTRY REPORT 

The following sections summarise the results of the aggregated data from all members 

who contributed reports in the January-March 2015 quarter. This de-identified data is 

provided to GGSSA and to individual members. Individual members also receive a 

summary of their own data; for confidentiality, this is delivered as a separate report, 

unique for each member. 

2.1 Incident Reports 

Reports were received from 11 of 12 eligible members, who reported a total of 22 

incidents in the January-March 2015 quarter. The incidents were reported by 7 of the 

11 responding members (the remaining 4 reported zero incidents for the quarter).  

This represents an increase in the number of participating members and a concurrent 

increase in the number of incidents reported compared to the October-December 2014 

quarter.  

Incidents can fall into one or more of the following three categories: occurrence of harm 

or injury (most serious), near miss, and identified risk (least serious). For incidents that 

were reported in two categories, the most serious category is used for the pie chart 

below, which shows the number and percentage of incidents in each category as 

reported this quarter. 

  

8, 36%

5, 23%

9, 41% Occurrence of Harm or Injury

Near Miss

Identified Risk
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2.2 Risk Pattern Summaries 

The following summary table shows the difference in risk patterns between mobilisation 

and surveying phases for the January-March 2015 quarter. 

 Mobilisation Phase Surveying Phase 

Total hours worked 5208.5 51477.25 

Total incidents 6 16 

Incidents per 100,000 hours 115.2 31.1 

 

2.3 Time Series 

The following chart shows the trends in the key risk indicators for the industry. Total 

number of incidents as well as the rate of incidents per 100,000 hours are shown for 

mobilisation and surveying phases. Trends will become more apparent as data collection 

continues. Members will be able to use the indicators reported for their individual 

company to compare their risk pattern with that of the industry. 
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2.4 Incident Descriptions 

2.4.1 Mobilisation Phase 

Incident 
type 

Survey 
type 

Number 
of 

persons 

Human and system 
factors 

Contributing factors Mechanisms Treatments 
Body 
parts 

Injury 
type 

Near miss IP 0 Loose spare tyre 

Mechanical failure (e.g. failure 
of a structure, mechanical 
breakdown or other physical 
fault of equipment) 

Loss of tyre None None None 

Identified 
risk 

EM 0  

Mechanical failure (e.g. failure 
of a structure, mechanical 
breakdown or other physical 
fault of equipment) Windscreen 

 None None None 

Identified 
risk 

EM 0 

Misjudgement of risk (a 
person underestimated 
the level of risk in a task or 
operation) 

Motor vehicle or road surface 
(e.g. pothole caused loss of 
control) Vehicle bogged 

 None None None 

Identified 
risk 

EM 0 

Misjudgement of risk (a 
person underestimated 
the level of risk in a task or 
operation) 

Exposure to natural elements 
(e.g. sun and hot weather) 
Vehicle bogged 

 None None None 

Identified 
risk 

EM 0  
Motor vehicle or road surface 
(e.g. pothole caused loss of 
control) 

 None None None 

Identified 
risk 

IP 0  
Motor vehicle or road surface 
(e.g. pothole caused loss of 
control) Uneven roads 

Pick up with unstable load None None None 
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2.4.2 Surveying Phase 

Incident 
type 

Survey 
type 

Number 
of 

persons 

Human and system 
factors 

Contributing Factors Mechanisms Treatments 
Body 
parts 

Injury type 

Occurrence 
of harm or 
injury 

IP 1 

Misjudgement of risk (a 
person underestimated 
the level of risk in a task 
or operation) 

Environmental and diet 
changes 

Drinking non bottled 
water 

Doctor's room, 
emergency 

department or 
outpatient 
treatment 

Systemic Gastro 

Occurrence 
of harm or 
injury 

IP 1 

Fatigue (fatigue 
contributed to 
misjudgement or failure 
to follow procedure) 

Exposure to natural 
elements (e.g. sun and 
hot weather) 

Exposure to heat or hot 
object (includes hot 
working environment) 
Dehydration 

First aid/Doctor's 
room, emergency 

department or 
outpatient 
treatment 

 Dehydration 

Occurrence 
of harm or 
injury 

IP 1 

Procedural deficiency 
(standard procedure was 
not adequate to prevent 
harm) 
Misjudgement of risk (a 
person underestimated 
the level of risk in a task 
or operation) 

Exposure to natural 
elements (e.g. sun and 
hot weather) 

Exposure to heat or hot 
object (includes hot 
working environment) 
Exposure to extreme 
cold object 

First aid 

Upper 
limb 
(arm 

and/or 
hand) 

Burn 

Occurrence 
of harm or 
injury 

IP 1 

Fatigue (fatigue 
contributed to 
misjudgement or failure 
to follow procedure) 

Exposure to natural 
elements (e.g. sun and 
hot weather) 

Exposure to heat or hot 
object (includes hot 
working environment) 

Doctor's room, 
emergency 

department or 
outpatient 
treatment 

None Dehydration 

Occurrence 
of harm or 
injury 

IP 1 

Fatigue (fatigue 
contributed to 
misjudgement or failure 
to follow procedure) 

Exposure to natural 
elements (e.g. sun and 
hot weather) 

Fatigue 

Doctor's room, 
emergency 

department or 
outpatient 
treatment 

None Fatigue 
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Incident 
type 

Survey 
type 

Number 
of 

persons 

Human and system 
factors 

Contributing Factors Mechanisms Treatments 
Body 
parts 

Injury type 

Occurrence 
of harm or 
injury 

IP 1 

Fatigue (fatigue 
contributed to 
misjudgement or failure 
to follow procedure) 

Exposure to natural 
elements (e.g. sun and 
hot weather) 

Dehydration 

Doctor's room, 
emergency 

department or 
outpatient 
treatment 

None Dehydration 

Occurrence 
of harm or 
injury 

IP 1 

Misjudgement of risk (a 
person underestimated 
the level of risk in a task 
or operation) 

Exposure to natural 
elements (e.g. sun and 
hot weather) 

Fall on level < 1.2m (slip, 
trip, stumble) 
Hitting object with body 
(moving person hits 
against a stationary 
object) 

First aid 
Trunk 

(includes 
back) 

Contusion 

Occurrence 
of harm or 
injury/Near 
miss 

IP 1 

Procedural deficiency 
(standard procedure was 
not adequate to prevent 
harm) 

Chemicals (e.g. chemical 
burn or poisoning) 

Contact with chemical None Eyes 
Other injury 
Eye irritation 

Near miss EM 0 

Misjudgement of risk (a 
person underestimated 
the level of risk in a task 
or operation) 

Mechanical failure (e.g. 
failure of a structure, 
mechanical breakdown 
or other physical fault of 
equipment)  
Snatch strap failure 

 None None None 

Near miss IP 0 

Failure to adhere to SOP 
(e.g. missed a step in a 
defined standard 
operation procedure) 

Mechanical failure (e.g. 
failure of a structure, 
mechanical breakdown 
or other physical fault of 
equipment) Exposure to 
natural elements (e.g. 
sun and hot weather) 

Mechanical (cutting, 
crushing, puncturing) 
Fire or flame 

None None None 
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Incident 
type 

Survey 
type 

Number 
of 

persons 

Human and system 
factors 

Contributing Factors Mechanisms Treatments 
Body 
parts 

Injury type 

Identified 
risk/Near 
miss 

EM 0 Loss of control of vehicle 

Exposure to natural 
elements (e.g. sun and 
hot weather) Exposure 
to environment hazard - 
Fauna/Flora 

Mechanical (cutting, 
crushing, puncturing) 

None None None 

Identified 
risk/Near 
miss 

EM 0  

High voltage equipment 
(injury associated with 
high voltage equipment 
including, shock, burn, or 
eye flash injury) 
Potential exposure to 
high voltage 

Electrical shock None None None 

Identified 
risk 

EM 0  

Mechanical failure (e.g. 
failure of a structure, 
mechanical breakdown 
or other physical fault of 
equipment)  
Failed fluxgate cable 

 None None None 

Identified 
risk 

EM 0  

Mechanical failure (e.g. 
failure of a structure, 
mechanical breakdown 
or other physical fault of 
equipment) 
Failed fluxgate cable 

 None None None 

Identified 
risk 

EM 0 

Misjudgement of risk (a 
person underestimated 
the level of risk in a task 
or operation) 

Mechanical failure (e.g. 
failure of a structure, 
mechanical breakdown 
or other physical fault of 
equipment)  
Torn truck tarp 

 None None None 
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Incident 
type 

Survey 
type 

Number 
of 

persons 

Human and system 
factors 

Contributing Factors Mechanisms Treatments 
Body 
parts 

Injury type 

Identified 
risk 

IP 0 

Fatigue (fatigue 
contributed to 
misjudgement or failure 
to follow procedure) 

Heat Fatigue First aid None 
None Near 

miss 
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2.5 Risk Pattern Commentary 

The following patterns are observed when comparing the latest results to the previously 

reported results: 

 The number of reported incidents where there was occurrence of harm or injury has 

increased again in this quarter.  

 The total number of incidents reported has increased, likely due to more members 

submitting data this quarter.  

 Once again, more incidents were reported in the surveying phase (16) than in the 

mobilisation phase (6), although the rate of mobilisation incidents per 100,000 

hours remains much higher than the rate for surveying incidents. 

 The rate of reported mobilisation incidents increased to 115 incidents per 100,000 

hours in the January-March 2015 quarter, whilst the rate of surveying incidents also 

increased to 31 incidents per 100,000 hours (the latter representing a doubling of 

the rate compared to previous quarters). Rather than indicating an actual increase 

in incident rates, it is thought that these figures result from members being more 

diligent in reporting all incidents, rather than only the more serious ones. 

 The rate of mobilisation incidents remains much higher than the rate of surveying 

incidents, suggesting that there is a higher level of risk associated with mobilisation 

and that this would be a good area to focus on risk-reduction strategies.  

It was noted that there were less discrepancies in the incident reports this quarter, 

showing that members are gaining a better understanding of the system. 

There is now only one eligible GGSSA member who has not provided data for any of the 

data collections. Requests will continue to be sent to them in future quarters. 


