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ABSTRACT
Objective  Identify factors of preparedness for peer first 
response to underground mining emergencies with injured 
victims.
Design  Cross-sectional questionnaire study of Swedish 
underground mineworkers.
Setting  Seven out of nine Swedish underground mines.
Participants  A total of 741 mineworkers out of 1022 
(73%) participated in this study.
Interventions  None.
Outcome measures  Level of preparedness for 
emergencies with injuries in underground mines.
Results  Three factors influenced the preparedness of 
mineworkers for a peer first response: (1) familiarity with 
rescue procedures during emergencies with injuries; 
(2) risk perception of emergencies with injuries and (3) 
experience of using self-protective and first aid equipment. 
Mineworkers who believed that they knew how to handle 
emergencies with injuries (OR 1.30, 95% CI 1.22 to 1.38) 
and those who were trained in the use of self-protective 
and first aid equipment (OR 1.19, 95% CI 1.07 to 1.32) 
considered themselves to be better prepared for a peer 
first response than those who were unfamiliar with the 
rescue procedures or who had not used self-protective 
and first aid equipment. However, mineworkers who rated 
the risk for emergencies with injuries as high considered 
themselves to be less prepared than those who rated the 
risk as low (OR 0.95, 95% CI 0.91 to 0.98).
Conclusion  This study identified three factors that 
were important for the peer-support preparedness of 
underground mineworkers. More research is needed to 
adapt and contextualise first aid courses to the needs of 
underground peer responders.

INTRODUCTION
Mining emergencies are infrequent occur-
rences but may result in severe conse-
quences, such as the injury or death of 
mineworkers.1 2 Thus, mining emergencies 
require an efficient and timely response.3 
According to an international literature 
review,4 most of the literature relates to inci-
dents in coal mines. The organic nature of 
coal has a different set of risks than metal-
liferous mines.4 Thus, studying the Swedish 
setting, with its mineral and metalliferous 

underground mines, can contribute to the 
knowledge base of the scientific literature. 
The most common emergencies in mineral 
and metalliferous underground mines are 
fires, vehicular incidents and rock-falls.4 A 
major underground fire, for example, can 
lead to partially or temporarily sealed off 
areas, which means that mineworkers might 
have to self-evacuate or be rescued.5 Fires can 
influence the roof stability as well as generate 
toxic gases and create oxygen-depleted envi-
ronments in large sections of the mine.2 This 
makes both self-initiated escape and rescue 
operations difficult.6 Mine rescue operations 
take time regardless of whether the compa-
ny’s own mine rescue teams undertake the 
rescue operations or the local rescue services 
and emergency medical service (EMS).7 8 The 
most common in Europe is for the mines to 
have their own rescue teams while the Swedish 
rely on the local services.7 To facilitate rescue 
operations, Swedish mines are required to 
either train their own mine rescue service or 

Strengths and limitations of this study

►► The study had a high response rate (73%) and in-
cluded participants from seven out of nine under-
ground mines in Sweden.

►► Exploratory factor analysis and multiple logistic 
regression analysis facilitated the identification of 
key factors associated with emergency medical 
preparedness.

►► Postestimation tests of the multiple logistic regres-
sion model indicated a goodness of fit.

►► The questionnaire was evaluated with a face validity 
test among experienced mineworkers, whereas a 
comprehensive pilot study may have improved the 
questionnaire, as would a test/retest or random re-
sponse test.

►► This study is based on data from the mineworkers’ 
self-assessed level of preparedness; other methods, 
including knowledge test or observation of full-scale 
practical exercises, could have generated more ob-
jective responses.
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have mine guides to assist the local rescue service.9 None-
theless, there is a delay as the rescue teams have to reach 
the remote mine,8 plan the rescue operation and navigate 
a complex environment to reach the incident site, which 
could be far underground.10 11

Because time-consuming rescue operations can be fatal 
for severely injured victims,12 mineworkers in the vicinity 
of the injured need to act as immediate responders 
and care for their injured peers until professional help 
arrives.13 Immediate responders must have essential 
knowledge, skills and equipment14 in order to care for 
their injured peers. The combination of being a peer 
to the victim and being unskilled at handling injuries 
may lead to emotional distress that might impede their 
actions.15

To escape or be rescued during emergencies, the Mine 
Safety Technology and Training Commission11 recom-
mends that mineworkers should be trained in three key 
areas: (1) knowledge of escape/rescue technologies, 
(2) mine-specific knowledge in order to find evacuation 
routes and (3) escape/rescue conceptual knowledge 
to facilitate difficult decision making in an emergency 
situation. A lack of knowledge of mineworkers in these 
areas may have fatal consequences. For example, in the 
Sago mine explosion in 2006,16 12 mineworkers died, 
and they lacked knowledge of how to use self-contained 
self-rescuers.17

Swedish mining companies aim to prevent and mitigate 
incidents by focusing on risk management, evacuation 
technology and escape routes.18 Moreover, the compa-
nies acknowledge the need for preparedness of their 
personnel for incidents and implement work-safety regu-
lations, including those for first aid and psychological 
and social support after emergencies.19 These regulations 
are defined based on the type and risks of the workplace, 
and a sufficient number of workers need to be prepared 
to provide first aid, with adequate knowledge of and 
access to the relevant equipment needed for first aid.19 
Thus, preparedness to respond to incidents is an essen-
tial element of any underground mine’s strategic plan.20 
However, there are few studies in the literature on the 
medical aspects and peer first response in mining emer-
gencies with injuries.4 By studying the preparedness of 
Swedish mineworkers for emergencies with injuries, the 
complementing factors in the above-described three key 
areas can be identified.

Thus, this study aimed to identify factors of prepared-
ness for peer first response to underground mining emer-
gencies with injured victims. A secondary objective was 
to describe the preparedness of Swedish mineworkers, 
which is the data the factors are identified from.

METHODS
Design
This study was a national cross-sectional questionnaire 
survey.

Sample
Questionnaires (n=1022) were distributed to seven partic-
ipating mines between November 2016 and February 
2017. The response rate was 73% (n=741) after excluding 
29 individuals who were not working underground and 
11 individuals with missing data for more than one-fourth 
of the study variables. Table 1 presents the details of the 
participant characteristics.

Questionnaire
The study-specific questionnaire in Swedish was specif-
ically designed and constructed based on a review of 
preparedness literature and covered three areas: current 
mining preparedness literature, likely scenarios in 
Swedish mines and Swedish regulations. Preparedness 
for emergencies includes the inclusion of mineworkers 
with the relevant skills and ability to undertake the neces-
sary actions.11 21 Relevant emergency scenarios in mineral 
and metalliferous mines include fires, vehicular incidents 
and rock-falls4; therefore, we focused on these scenarios 
in the questionnaire. Swedish workplace regulations stip-
ulate that the workplace risks determine the number of 
employees that should be educated in first aid and the 
availability of appropriate first aid equipment,19 such as 
stretchers, bandages and fire extinguishers.9 22

The questionnaire was designed to capture data on 
the preparedness of the mineworkers as immediate 
responders of moderately or more severely injured 
peers (eg, fractures, concussion or more severe injuries) 
until they were rescued during emergencies. Thus, the 

Table 1  Characteristics of the mineworkers included in this 
study

Variables Respondents n=741

Sex

 � Female 77 (10%)

 � Male 658 (89%)

 � Not reported 6 (1%)

 � Age (years) Mean 40.4, SD 11.7

 � Work experience (years) Mean 11.9, SD 10.9

Mineworker occupation*

 � Miner labourers 285 (38%)

 � Maintenance-technical staff 399 (54%)

 � Supervisors–managers 55 (7%)

 � Not reported 2 (0%)

Extra rescue guide/medical training and responsibility

 � Yes 86 (12%)

 � No 595 (80%)

 � Not reported 60 (8%)

*Mineworkers comprise miner labourers, maintenance-technical 
staff and supervisor managers. Miner labourers work with mineral 
processing. The maintenance-technical staff include electricians 
and machine operators. Supervisors–managers include all forms of 
supervisors and managers who work underground.30
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questions focused on the mineworkers’ self-perceived 
knowledge of injuries and first aid, their first aid training 
and equipment, and the presumed risks of mining inci-
dents, particularly concerning fires, vehicular incidents 
and rock-falls. Answers to the questions were either yes/
no responses or scores rated on a five-point Likert scale. 
Table 2 shows the frequencies of responses of 741 mine-
workers to the questions in the questionnaire before 
an imputation of the dataset was performed. The face 
validity of the questionnaire was tested on three mine-
workers. The relevance and validity of the items and the 
questionnaire were discussed during several seminars in 
an iterative process by the research group.

Data collection
At the time of study data collection, Sweden had 14 mineral 
and metalliferous mines of which nine were underground 
mines. The research team contacted the mine managers 
of these nine underground mines. Written information 
about the study and the questionnaire was sent to the 
managers via email to obtain informed consent, and the 
main unions were notified about the study. Seven out 
of nine mine managers agreed to participate and were 
then sent paper questionnaires via regular post for all 
employed mineworkers who were working underground. 
The mine managers were responsible for the distribution 
and collection of the questionnaires. A letter was attached 
to each questionnaire to inform the mineworkers that 
their participation was voluntary and that, by completing 
the questionnaire, the respondents gave their informed 
consent for study participation.

At the time of this study, the seven mines employed 
between 18 and 290 mineworkers. These underground 
mineral and metalliferous mines were involved in mining 
zinc, lead, silver, copper, gold and tellurium through 
various methods, for example, with sublevel stoping at 
varying maximum depths of between 235 and 1500 m.23

Analysis
Descriptive analysis and data management
First, a descriptive analysis of the data was performed, 
including frequencies, minimum and maximum, mean, 
SD, skewness and kurtosis. The descriptive analysis indi-
cated that all questions had less than 10% missing values. 
Imputation with an expectation-maximisation estimation 
was performed to impute the missing data of the variables 
included in the analysis.24

A significance level of 0.05 was used for all study analyses, 
and SPSS (IBM Corp, IBM SPSS statistics for Windows, 
V.24.0) was used to impute the data with an expectation 
maximisation estimation, and Stata (StataCorp LP, Stata 
statistical software: release 14) was used for all other 
analyses.

Exploratory factor analysis
Exploratory factor analysis was performed for data reduction 
purposes,25 to generate relevant analyses of the mineworkers’ 
preparedness based on a rich material, wherein most of the 

mineworkers had chosen the middle alternative of the Likert 
scale for the questions, which made it unclear how the data 
could fit into logistic regression models. Moreover, a decision 
to perform an exploratory factor analysis was made to identify 
latent factors that contribute to the covariance of the mani-
fest variables.25 Moreover, this made it possible to construct 
relevant complementing emergency medical factors to the 
key areas constructed by the Mine Safety Technology and 
Training Commission.11 In the exploratory factor analysis, six 
factors had eigenvalues >1. However, when comparing the 
constructs and studying the resulting scree plot, a decision 
was made to retain three factors with an eigenvalue >2 due 
to the opportunity to form relevant and meaningful factors 
as well as the fact that the scree plot started to level out after 
three factors. The three retained factors were rotated using 
Promax, and a threshold of 0.5 was chosen for the factor 
loadings, where a value of 0.5 indicates a strong loading for 
the items.25 Therefore, items with a minimum loading of 0.5 
from the first, second, and third factors were added together. 
The three-factor solution is shown in figure 1. Cronbach’s 
alpha and average interitem correlations were derived for 
factors 1, 2 and 3 as 0.86 and 0.41, 0.87 and 0.41, and 0.80 
and 0.37, respectively.

The following three factors illustrate the mineworkers’ 
medical peer response preparedness: (1) Familiarity with 
rescue procedures during emergencies with injuries, 
containing questions Q3, Q4a–Q4d and Q5a–Q5d; (2) 
Risk perception of emergencies with injuries, covering 
questions Q2, Q6a–Q6e and Q7a–Q7d and (3) Expe-
rience of using self-protective and first aid equipment 
containing questions covering Q1a stretcher, bandages, 
splints, eye rinse, defibrillators, self-contained self-
rescuers and fire extinguishers.

Multiple logistic regression analysis
In the multiple logistic regression analysis, the three 
factors were used as independent variables and the ques-
tion ‘Do you consider yourself prepared to respond 
(before the EMS or rescue personnel arrive at the inci-
dent site) to emergencies, for example, fire, explosions 
or rock-falls in the mine?’ was used as the global depen-
dent variable. The postestimation tests of the Pearson χ2 
goodness-of-fit test as well as the Hosmer-Lemeshow test 
were performed and had insignificant results, indicating 
a goodness of fit for the model.26

Participant and public involvement statement
Neither patients nor the public was included in the design, 
conduct, reporting or dissemination plans of the research. 
However, the questionnaire was tested for face validity from 
both, mining employer and employee, perspectives.

RESULTS
The three constructed factors illustrate the aspects 
of relevance for the mineworkers’ medical peer first-
response preparedness. Familiarity with rescue proce-
dures during emergencies with injuries includes whether 
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the mineworkers know how to act during stressful situa-
tions when there is an emergency, and a peer has been 
injured in the vicinity. Risk perception of emergencies 
with injuries includes how mineworkers interpret the 
perceived risk for emergencies with injuries at their work-
place. Experience of using self-protective and first aid 
equipment includes aspects of whether the mineworkers 
have used/know how to use the equipment, such as a 
stretcher, bandages, splints, self-contained self-rescuers 
and fire extinguishers. There were significant associations 
between the three factors of preparedness and the global 
variable of self-reported preparedness. The associations 
between the factors and the global variable (figure  2) 
are further presented along with relevant highlights of 
how the 741 mineworkers answered the questionnaire 
(table 2).

Mineworkers familiar with rescue procedures during 
emergencies with injuries felt more prepared to respond 

before the rescue services and EMS arrived than those 
who were unfamiliar with the rescue procedures (OR 
1.30, 95% CI 1.22 to 1.38). As many as 79% of the 741 
mineworkers considered themselves prepared to respond 
in the event of an emergency. For example, the mine-
workers considered that they, to a high or very high 
extent, would know how to act if the driver is moderately 
or more seriously injured when a vehicle crashes (33%), 
or when a vehicle catches fire (38%, and an additional 
56% would to some extent, know what to do). Almost 
all (91%) respondents reported that they had received 
first aid training, and 22% had experience in helping an 
injured peer. However, if a peer was moderately or more 
severely injured, only 27% considered themselves, to a 
high or very high extent, of being able to help. Nearly 
two-thirds (60%) of the mineworkers thought that they, 
to some extent, knew how to provide a peer first aid 
response and help a moderately or more severely injured 

Figure 1  (A) Heatmap illustrating the loadings of the questions to the three factors, where 0.5 was the lower limit for being 
included in the respective factor and (B) Heatmap illustrating the unexplained variance of the questions to the three factors. 
SCSR, self-contained self-rescuer.
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peer, whereas 43% of the mineworkers knew, to a very 
high or high extent, how to act if a peer would suffer a 
cardiac arrest.

Mineworkers who considered that there was a great 
risk of emergencies with injuries believed themselves to 
be less prepared to respond than those who considered 
that there was a low risk of incidents (OR 0.95, 95% CI 
0.91 to 0.98). Overall, 80% of the mineworkers consid-
ered the risk of injuring themselves at their workplace to 
be moderate to very high. However, most mineworkers 
(87%) believed that their mine was prepared for an under-
ground incident involving multiple injured mineworkers, 
with moderate to very high degree of injury severity. When 
asked what kind of major incident scenarios they thought 
were likely, 80% of the mineworkers considered that the 
risk of a major fire incident that would require the rescue 
service to be contacted was moderate to very high. One-
fourth (25%) of the mineworkers believed that there was 
a high or very high risk for moderate or more serious 
injury during major fire incidents. Although major fires 
were considered probable, explosions were not consid-
ered to be as likely; 68% of the mineworkers imputed a 
low or very low risk of major explosions involving injury, 
and 57% thought there was a low or very low risk of major 
explosions leading to moderate or more serious injury or 
death.

Mineworkers with experience using their self-protective 
and first aid equipment were more prone to respond 
than those without this experience (OR 1.19, 95% CI 
1.07 to 1.32). In order to help injured peers, workers 
have to have knowledge in, access to and confidence in 
using several different kinds of self-protective and first 
aid equipment; to mention a few, 68% had access to a 
stretcher, about one-fourth (24%) of the mineworkers 
had used one, and 55% considered themselves comfort-
able using stretchers. Seventy-five per cent of the mine-
workers considered themselves to be comfortable using 
bandages and 25% were comfortable using splints; 85% 
of the mineworkers had access to a defibrillator, 44% had 
used one and 60% considered themselves comfortable 
using a defibrillator. Moreover, 73% of the mineworkers 
had used a fire extinguisher, and almost all (95%) felt 
comfortable using it.

DISCUSSION
This study resulted in the identification of three factors: 
(1) Familiarity with rescue procedures during emergen-
cies with injuries, (2) risk perception of emergencies with 
injuries and (3) experience of using self-protective and 
first aid equipment, which were of importance for mine-
workers’ perceived level of preparedness for emergencies 
resulting in injuries. These three factors have an emer-
gency medical dimension with regard to the scenarios, 
including preparedness for taking care of injured mine-
workers. Thus, the three identified factors can be viewed 
as being complementary to the three factors identified 
by the Mine Safety Technology and Training Commission 
for mineworkers to be able to self-escape or be rescued 
during emergencies in underground mines.11

The first factor of this study indicated that mineworkers 
familiar with rescue procedures considered themselves 
to be more prepared to respond to incidents before the 
rescue services and EMS arrived than those who were 
unfamiliar with the rescue procedures. In this study, the 
mineworkers were asked if they knew how to act in several 
difficult situations involving an injured peer (table  2). 
Although the mineworkers generally considered them-
selves prepared to respond (79%), their answers indi-
cated that certain scenarios could prove difficult. For 
example, the mineworkers were somewhat confident in 
what they should do if the driver is moderately or more 
seriously injured when a vehicle crashes (57%), or when 
a vehicle catches fire (56%). Their ability to respond 
during such stressful situations included making sound 
decisions and judgements.27 Prior training or experience 
of incidents have been shown to result in a better state of 
preparedness and to influence action during infrequent 
incidents that cause severe consequences.3 For example, 
those with prior experience of escaping from a smoke-
filled mine reported feeling less stress during an exercise 
under similar conditions, whereas mineworkers lacking 
this experience generally acted more on intuition than 
prior knowledge.28 As in this study, training mineworkers 
in their emergency skills has been shown to increase their 
preparedness for handling emergencies.27 However, the 
efficacy of self-escape training in communication, collab-
oration, leadership development, responsibility and 
accountability may be limited due to both structural and 

Figure 2  ORs and 95% CIs showing the association between the three factors and the global variable of self-assessed 
preparedness to act before the rescue service and EMS arrive. EMS, emergency medical service.
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individual factors.29 Another study30 reported that mine-
workers responding to dilemmas about critical self-rescue 
and escape skills did not always choose the safest option, 
though they understood the consequences of their 
choices. Two difficult dilemmas of that study included (1) 
leaving an injured mineworker behind and (2) trying to 
rescue missing mineworkers during unsafe conditions.30 
Because mineworkers often respond to emergencies as 
a group,11 they have to make optimal decisions for the 
whole group to escape. Training mineworkers to collab-
oratively make decisions and self-escape in simulated 
smoke may improve their ability to escape.11 Thus, based 
on the results of this study, training the mineworkers in 
the appropriate responses may improve their prepared-
ness to act if their peers are injured. Their training may 
include table-top exercises, where the mineworkers 
can discuss different dilemmas and best practices when 
handling injuries, focused training on how to perform a 
procedure and full-scale scenario training.

The second factor in this study indicated that mine-
workers who considered that there was a significant 
risk of emergencies with injuries assessed themselves 
as being less prepared to act before the rescue service 
and EMS arrived than those who considered that there 
was a low risk. Thus, this is perhaps a contradiction to 
another study,31 which reported that people with more 
experience and education of disasters and emergencies 
perceive a higher risk of emergencies, and therefore, are 
more prepared for new emergencies. In this study, 29% 
and 51% of the mineworkers considered that there was 
a high or very high risk and moderate risk of sustaining 
workplace injuries, respectively. Furthermore, mine-
workers considered that major fires were likely to occur, 
whereas uncontrolled explosions were not. The risk of 
the Swedish mineworkers sustaining a workplace injury 
has substantially decreased during the past 30 years, from 
50.3 incidents per 1 million working hours to 7.1 in 2015, 
because of investments in both technological develop-
ment and in organisational measures (eg, the initiative 
of ‘Safety First’).32 The Swedish mining companies are 
required, according to the Civil Protection Act,33 to be 
prepared for emergencies, which can occur even though 
relevant preventative measures have been implemented.9 
The Swedish mines, for example, use an emergency plan 
of action until the rescue service personnel arrive,34 
because, despite being uncommon, emergencies may 
include a risk to the life and health of the mineworkers.1 
Examples of major Swedish incidents include a major fire 
incident in 2013,35 and rock-falls caused by seismic events 
in the mine in 2020.36 The safety of mineworkers depends 
on their knowledge and ability to recognise and respond 
to hazards, and that might be influenced by training and 
experience.37 The Swedish mineworkers consider emer-
gencies to be wake-up calls, and while the underlying 
problems are usually corrected, the mineworkers raise 
concerns about being trapped by a rock-fall or whether 
they could be rescued during major fires because of a 
complicated rescue operation.33 Thus, though objective 

measures prove the decreased frequency of incidents, 
several mineworkers believe that there exists a risk of 
emergencies that can lead to injury or death. The findings 
of this study indicate which of the emergency scenarios 
the mineworkers think are most likely, and thus a combi-
nation of prevention and preparedness strategies can be 
implemented to improve the mineworker’s perception of 
the associated risks.

The third factor indicates that mineworkers with experi-
ence in using self-protective and first aid equipment, such 
as self-contained self-rescuers (50%), bandages (52%) or 
defibrillators (44%), also considered themselves to be 
more prepared to respond during emergencies involving 
injuries. Hands-on training with first aid equipment 
improves layperson skills.38 Other authors have recom-
mended that mineworkers practise using self-contained 
self-rescuers because, on several occasions, mineworkers 
have claimed that their equipment did not work in a real 
emergency.3 The equipment used during emergencies 
needs to be easy to use, even in highly stressful situations.8 
To increase the preparedness of Swedish mineworkers, 
the mandatory annual evacuation training18 may prefer-
ably include the use of self-protective and first aid equip-
ment. This supports the inclusion of practical training 
sessions in first aid courses, together with systematic 
training in the use of relevant self-protective and first aid 
equipment. Almost all of the mineworkers included in 
this study had been trained in first aid, as also reported 
from another Swedish study,33 which indicated that 
the mineworkers are trained to provide first aid and 
cardiopulmonary resuscitation and to use defibrillators. 
This means that the mineworkers have been educated 
in effective and safe techniques of first aid while using 
minimal or no equipment to provide initial care if a peer 
is injured or suffering from an acute illness.39 40 Further-
more, educating mineworkers in first aid improves their 
confidence and likelihood of performing lifesaving first 
aid.41 However, current first aid courses generally do not 
cover trauma or mass-casualty situations42 or situations 
where professional help is far away.39 The majority of the 
mineworkers (60%) believed that they, to some extent, 
would know how to help a severely injured peer. This 
might be due to the peers feeling of helplessness because 
they are unable to provide the appropriate level of care 
to the injured.17 For example, though 60% of the mine-
workers in this study felt comfortable using a defibril-
lator for cardiopulmonary resuscitation, they may feel 
exposed and powerless.43 Other authors have shown that, 
in general, people tend to help injured people but may 
have low confidence in their first aid skills and training, 
with several other barriers for delivering first aid, for 
example, worry about making mistakes that could further 
harm the injured person.44–46 In line with our findings, 
training responders in first aid, as recommended by other 
authors,45 46 could improve their self-confidence and will-
ingness to respond. The first aid training might focus on 
typical injuries and illnesses relevant to the underground 
environment. Training has been shown to increase the 
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likelihood of optimal behaviour and decrease the risk of 
injury,47 but it needs to be context sensitive and consider 
the specific conditions in different mines,48 whereas 
providing each mineworker with sophisticated training 
in evacuation strategies.17 Thus, mining companies may 
consider this aspect, particularly as the onsite mine-
workers are not only immediate responders, but some of 
them also have duties as guides for rescue services.33 Most 
of the mineworkers in this study attended regular first aid 
courses and, thus, the connection to the underground 
mining incident panorama might not have been evident. 
Moreover, in the first aid course, discussions of the psycho-
logical strain that emergencies with injuries could impose 
on the mineworkers could be included. These may be 
necessary for mineworkers to help a moderately or more 
severely injured peer in a rescue chamber for a long 
time before the arrival of rescue and emergency services. 
Therefore, modifying the first aid course to become more 
relevant to the mining context, including with regard to 
the psychological aspects, needs to be further explored.

Limitations
The strengths of this study include the fact that seven 
out of nine mines chose to participate. The response 
rate was high (73%), which was adequate to assess the 
preparedness of the Swedish mineworkers. The deci-
sion to perform exploratory factor and multiple logistic 
regression analyses facilitated the analysis of a rich data 
material and the development of complementary factors 
associated with emergency medical preparedness to the 
key areas developed by the Mine Safety Technology and 
Training Commission. The multiple logistic regression 
analysis has insignificant post-estimation tests, indicating 
a suitable goodness of fit of the model.

Nonetheless, this study has some limitations. A draw-
back of the questionnaire was that most mineworkers 
chose the middle alternative of the Likert scale when 
answering the questions, which perhaps could have been 
counteracted by including another scale. The question-
naire itself was evaluated by the face validity of three 
mineworkers with vast experience of the mining environ-
ment in order to make the questions appropriate for the 
underground mine setting. Moreover, the questionnaire 
was discussed and improved iteratively by the research 
team before the questionnaires were sent out. However, 
a comprehensive pilot study might have improved the 
questionnaire further, as would a test/retest or random 
response test. Furthermore, this study analysed the self-
assessed preparedness of mineworkers. More objective 
measures could have been obtained if a knowledge test 
or observations were performed on full-scale exercises. 
However, these were judged to be resource-intensive and 
beyond the scope of this study.

CONCLUSIONS
All mineworkers have to be readily prepared to act as 
immediate responders and care for their injured peers for 

a possibly extensive period until professional help arrives. 
We identified three factors important in the preparedness 
for peer support in underground mining environments. 
More research is needed to create evidence-based first aid 
courses that are adapted and contextualised to the needs 
of peer responders.
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