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Nail gun injuries: not just  
an occupational hazard

Matthew J McGuinness, Gabrielle Thompson, Samuel Haysom, Ian Civil 

ABSTRACT
INTRODUCTION: Nail guns are commonly used in the construction industry. They represent an occupational 
hazard, and in the context of mental illness can pose a threat to life. 

AIM: To determine the number of patients admitted to Auckland City Hospital (ACH) with a nail gun injury, 
and to review the current New Zealand legislation surrounding nail guns.

METHODS: A 25-year retrospective review of patients admitted to ACH with a nail gun injury was performed 
by searching the ACH Trauma Registry. New Zealand legislation was reviewed.

RESULTS: Between 1994 and 2019, 45 patients were admitted to ACH with a nail gun injury. Two subgroups 
were identified: 31% with an intentional injury; 69% with an unintentional injury. All patients were male. 
The mean age was 36.3. Patients with an intentional injury had a higher mortality rate (21.4% vs 9.5%), Injury 
Severity Scores (24.2 vs 3.4) and ICU admission rate (50% vs 3%) and required more intensive post-injury 
care when compared to unintentional injuries. There is currently no legislation in New Zealand specifically 
governing the use of nail guns. Only powder-actuated nail guns require certification.

CONCLUSION: The continued occurrence of unintentional nail gun injuries and the high lethality of 
intentional injuries represent two distinct areas of concern. The Government should publish guidance 
aimed at improving safety and reducing the rate of intentional injury. 

Nail guns are a ubiquitous tool in the 
construction industry. They have 
increased in popularity since their 

introduction in 1959 as they increase pro-
ductivity and subsequently reduce costs. 1 As 
nail guns have become an essential con-
struction tool, injuries associated with their 
use are being increasingly recognised.2 The 
first nail gun injury was reported less than 
a year after their introduction.3 Since then 
a large and growing number of case reports 
and cases series have been published.4 

Nail gun injuries can be divided into 
intentional and unintentional injuries. The 
majority of injuries are unintentional and 
associated with the construction industry. 
However, a significant number of injuries in 
consumers have also been reported.5,6 Users 
with little experience are at the highest risk 
of unintentional injury, highlighted by a 
study showing 45% of apprentice carpenters 
had sustained a nail gun injury in the past 
year.7 These injuries predominantly affect 
the extremities and less than 10% require 
hospital admission.8 Intentional nail gun 
injuries, although less common than unin-
tentional injuries, are being reported in 

the literature with increasing frequency.9 
Intentional injuries, which are often intra-
cranial, are associated with a good prognosis 
compared to other intracranial penetrating 
injuries, due to the low velocity of the 
nails.10 Concern has been raised that the 
frequency of injuries is increasing as nail 
guns continue to become more powerful and 
more available to the public.8,11

The aim of this study is to determine the 
number of patients admitted to Auckland City 
Hospital (ACH) with a nail gun injury and to 
understand the factors associated with these 
admissions. This study’s secondary aim is to 
review the current Government guidance 
surrounding nail guns. 

Methods
A 25-year retrospective review of patients 

admitted to ACH with a nail gun injury 
was performed. The ACH Trauma Registry 
database, established in 1994, was used to 
detect all patients admitted with a nail gun 
injury. The trauma department collects 
data prospectively on all admitted trauma 
patients. There were 35,821 patients in the 
database as of 31 December 2019.



57

ARtIcLe

NZMJ 13 August 2021, Vol 134 No 1540
ISSN 1175-8716   © NZMA
www.nzma.org.nz/journal

The database was searched by injury 
description with the keyword’s ‘nail’ and 
‘gun’. A retrospective review of the patients 
identified from this search was then 
performed to confirm inclusion of only 
patients admitted to ACH with a nail gun 
injury. Data prospectively collected in the 
database pertinent to this study include 
patients’ demographics, injuries, intention 
(self-inflicted, unintentional, inflicted by 
other or unknown), date of injury, location 
injury occurred, type of transport to 
hospital, trauma call activation, hospital 
admitting team, patient occupation, Injury 
Severity Scores, operations performed, ICU 
admission, length of stay, discharge desti-
nation and patient follow-up.

A second search was performed with the 
pre-determined registry coding ‘self-inflicted 
injury’ to determine the number of patients 
admitted following an intentional injury in 
the past 25 years. This search captured all 
patients admitted with an intentional injury, 
including patients with an injury cause by 
a nail gun, which allowed for comparison 
of intentional nail gun injuries with all 
other intentional injuries. Patient records 
were retrospectively reviewed and aspects 
relevant to the circumstances of injury, 
nature of injury, treatment and outcomes 
were collected. 

Data were entered into IBM SPSS version 
25 (Armonk, New York, USA) for analysis. 
Scale data were tested for normality with 
a Shapiro-Wilk test. Non-parametric data 
were tested with a Mann-Whitney U test. 
Parametrically distributed data were tested 
using a student t-test. Nominal data were 
tested using a Chi-squared or Fischer’s exact 
test. The null hypothesis was rejected if a 
p-value was <0.05.

New Zealand and Australian legal data-
bases (Westlaw and LexisNexis Advance) 
and New Zealand legislation were searched 
to ascertain the law (case law, academic 
commentary, and legislation) regulating 
nail guns in New Zealand. The search was 
extended to include the WorkSafe New 
Zealand website, Hansard reports and 
finally Google Scholar for relevant coroners’ 
reports. 

Results 
Patient demographics 

Forty-five patients were admitted to 
ACH with a nail gun injury between 1994 
and 2019. Two distinct groups were iden-
tified: 31% (14) with intentional injuries 
and 69% (31) with an unintentional work-
place injury. As evidenced in Table 1, there 
was no difference between groups in age 

Table 1: Patient demographics.

Intentional % group Unintentional % group Total % total

Total 14 31 45

Age

Median 39 34 35

IQR 19 17 17

Ethnicity

NZ European 12 86% 23 74% 35 78%

Māori 0 0.0% 2 7% 2 4%

Pacific Island 2 14% 6 19% 8 18%

Gender

Male 14 100% 31 100% 45 100%

Female 0 0% 0 0% 0 0%

Occupation

Construction 11 78.6% 30 96.8% 41 91%

Unknown 3 21.4% 1 3.2% 4 9%
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(P=0.228) or ethnicity (P=0.607). All patients 
were male and 91% were working in the 
construction industry. 

Injury characteristics and  
admitting team

Table 2 shows unintentional injuries 
invariably happened at the worksite 
compared to the 29% of patients with an 
intentional injury. Home was the most 
common place for an intentional injury to 
happen. Eighty-five percent of intentional 
injuries were to the head, and 80% of unin-
tentional injuries were to an extremity. 
Patients with an intentional injury were 
more likely to be admitted to neurosurgery 
(50%) and ICU (36%), whereas patients with 
an unintentional injury were primarily 
admitted to orthopaedics (74%) and the 
trauma service (16%).

Injury severity 
Table 3 outlines factors associated with 

injury severity. Patients presenting with 
intentional injuries had a significantly 
higher Injury Severity Score (ISS) (24 vs 
3), a higher fatality rate (3 vs 0), a higher 
ICU admission rate (50% vs 3%) and longer 
length of stay (6.5 vs 1.2 days). ISS is a score 
that aims to standardise the severity of 

injuries to predict morbidity and mortality.12 
An operation was performed on 79% of 
patients with an intentional injury and 87% 
of patients with an unintentional injury. 
All patients with an unintentional injury 
were able to be discharged directly home 
compared with 21% of patients with an 
intentional injury. Fifty-seven percent of 
patients with an intentional injury required 
further care.

Trend in admissions
Figure 1 graphs nail gun admissions 

divided into five-year periods. Intentional 
injury admissions did not vary over the 
25-year period. Unintentional injuries 
were low between 1994 to 1998 and have 
continued at a relatively steady rate since 
1999. 

Comparison of intentional injuries
The second search of the ACH Trauma 

Registry revealed 575 patients who presented 
with an intentional injury: 14 (2.4%) of these 
presented with an injury secondary to a 
nail gun. The median age was 33 (IQR 23); 
416 (72%) were male; 338 (59%) were New 
Zealand European, 92 (16%) were Māori, 74 
(13%) were Pacific Islanders. Overall, injury 
type was penetrating in 358 (62%), blunt in 

Table 2: Injury characteristics and admitting team. 

Intentional % group Unintentional % group Total % total

Site of injury

Worksite 4 29% 30 97% 34 76%

Home 5 36% 0 0.0% 5 11%

Other 3 21% 0 0.0% 3 7%

Unknown 2 14% 1 3% 3 7%

Type of injury

Head 12 86% 3 10% 15 33%

Extremities 0 0.0% 25 80% 25 56%

Other 2 14% 3 10% 5 11%

Admitting team

Neurosurgery 7 50% 1 3% 8 18%

Trauma 0 0% 5 16% 5 11%

Orthopaedics 0 0% 23 74% 23 51% 

ICU 5 36% 0 0% 5 11%

Other 2 14% 2 7% 4 9%
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Table 3: Injury severity. 

Intentional Unintentional Total p-value

ISS

Median 25 1 4 <0.001

IQR 17 3 24

LOS

Median 6.5 1.2 1.5 <0.001

IQR 12.9 1.8 4.8

ICU

Yes 9 1 10 <0.001

No 5 30 35

Mortality

Yes 3 0 3 0.026

No 11 31 42

Operation

Yes 11 27 38 0.625

No 3 4 7

Discharge destination

Home 3 31 34

Hospital Transfer 5 0 5

Rehabilitation 3 0 3

Death 3 0 3

Figure 1: Nail gun injury admissions trends. 
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216 (38%) and burn in one patient. Cause of 
injury was stabbing in 320 (56%), fall in 138 
(24%), gunshot in 32 (6%), motor vehicle in 27 
(5%) and other in 58 (9%). Median length of 
stay was four days (IQR 8) and there were 54 
(9.4%) deaths in total. 

Table 4 compares nail gun related inten-
tional injuries to all other intentional 
injuries. There was no difference in age 
(P=0.508) or ethnicity (P=0.119). There was a 
significant difference found in sex (P=0.010) 
and ISS (P<0.001). Although mortality rate 
was higher (21% vs 9.4%), it did not reach 
statistical significance (P=0.136). 

Legislation and government 
guidance

The Health and Safety at Work Act 
2015 came into force on 4 April 2016. It 
was adapted from the Australian Model 
Work Health and Safety Act, with amend-
ments to reflect the differences between 
the New Zealand and Australian work 
environments. Under New Zealand’s 

previous legislation, the Health and Safety 
in Employment Act 1992, effective risk 
management was not enforced and the 
rising workplace death and injury toll 
needed to be addressed. A search of New 
Zealand and Australian legislation produced 
no results that specifically addressed the use 
of nail guns. Nail guns are not included in 
New Zealand’s Arms Act 1983 or its subse-
quent amendments.13 

Although there is no legislation directly 
governing the use of nail guns in New 
Zealand, the Department of Labour (dises-
tablished in 2012) published the Approved 
code of practice for powder-actuated 
handheld fastening tools in May 1995. Of 
note is the emphasis in clause 2.2 on the 
responsibility of operators to protect them-
selves and others from hazards associated 
with nail guns. The code also stipulates 
the requirement for certification prior to 
operation of powder-actuated nail guns. 
An applicant must provide evidence they 
have “suitable training in the operation 
of powder-actuated fastening tools and 
a thorough knowledge of the safe prac-
tices relating to that operation.”14 The 
guidance contained in this code is specific 
to powder-actuated hand tools. WorkSafe 
provides a disclaimer signalling that 
the code has not been updated since its 
conception despite the new health and 
safety legislation enacted in 2015. Included 
in the disclaimer is the intention to progres-
sively review and either update, replace or 
revoke the guidance. 

Although the Health and Safety at Work 
(General Risk and Workplace Management) 
Regulations 2016 provide general guidance 
on identifying hazards and risks and imple-
menting effective control measures, there is 
nothing current that highlights the dangers 
that nail guns can present and the impor-
tance of certification—certification not being 
a requirement, as detailed below. 

The results from a search of the UK Health 
and Safety Executive website support 
concerns regarding nail gun incidents 
and the risks of intentionally or uninten-
tionally defeating their safety features. This 
search reinforced the need for workers 
to be trained prior to operating nail guns. 
The level of recommended supervision is 
dependent on the age, experience, ability, 
and attitude of each worker.15 

Table 4: Comparison of intentional injuries. 

Nail gun Other

n (%) n (%)

Ethnicity

NZ European 12 (86%) 326 (58%)

Māori 2 (14%) 72 (13%)

Pacific Island 0 (0%) 74 (13%)

Other 0 (0%) 71 (13%)

Sex

Male 14 (100%) 402 (72%)

Female 0 (0%) 159 (28%)

Age

Median 39 (279%) 33 (6%)

IQR 19 (136%) 23 (4%)

Mortality

Yes 3 (21%) 51 (9%)

No 11 (79%) 510 (91%)

ISS

Median 25 5

IQR 17 16
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There is no requirement that someone 
must hold a licence before they can hire a 
nail gun. After the intentional death of a 
man in the Kāpiti Coast in 2009, Wellington 
coroner Ian Smith recommended the 
Government rule that people must be 
licensed to operate before hiring nail guns.16 
There have been no resulting law changes. 

A search of Hansard reports, a collection 
of the official reports of debates in the House 
of Representatives, again produced no 
results. It can safely be assumed that to date 
there have been no discussions in the House 
of Representatives regarding nail guns. 
Therefore, it is unlikely legislation will be 
enacted in the near future.

Discussion 
This study revealed two causes of nail 

gun injury, each with a different effect on 
injury severity and mortality. Intentional 
nail gun injuries are associated with more 
serious injuries and have a higher fatality 
rate compared to both unintentional nail 
gun injuries and other means of inten-
tional injury. Nail gun injuries continued to 
occur at a similar rate throughout the study 
period. 

New Zealand trade workers in the 
construction industry were responsible for 
41,900 work-related Accident Compensation 
Corporation claims in 2018. This was the 
highest claim rate by occupation: one in 
five of all work-related claims.17 Power tool 
related injury is one of the leading causes 
of injury in this group.18 It is concerning 
that there is no legislation that specifically 
regulates the safe use of nail guns in New 
Zealand (excluding the Health and Safety 
at Work Act 2015, which takes a broad 
approach to health and safety related risks), 
and a code of practice that was published 
in 1995 is likely to require review and 
updating. This code is also only specific 
to powder-actuated nail guns and has no 
recommendation for other forms of nail 
guns. 

Nail guns can be divided into high- and 
low-velocity guns. Powder-actuated nail 
guns, powered by an explosive charge, are 
high-velocity and can fire a projectile up to 
10cm in length at velocities as high as 1,400 
feet per second.2 Low-velocity nail guns 
traditionally use compressed air, and newer 

models use combustion or an electric motor 
to fire the nail. 

Given the ongoing occurrences of injuries 
during the study period, the prevalence of 
nail guns and the inability to practically 
enact targeted legislation, New Zealand 
should publish new guidelines and require-
ments including: 

• explicit and specific guidance on 
the safe use of nail guns within the 
construction industry and domesti-
cally (at home)

• guidance on training, workplace 
procedures, personal protective 
equipment, and trigger type (sequen-
tial-actuation triggers have been 
shown to be safer than contact-actu-
ation triggers)

• certification that takes into consid-
eration the duty imposed by the 
Health and Safety at Work Act 2015 to 
minimise risks to workers.7 

A lack of training or safety guidelines on 
a construction site is likely to be found to 
be an offence, with WorkSafe New Zealand 
often taking action regarding training 
issues. The risk that nail gun injuries occur 
via domestic use is still very much a real 
concern. This concern supports the need 
for certification to be a prerequisite for the 
purchase of a nail gun. 

New Zealand suicide rates continue to 
rise. The 2018/2019 suicide rate of 13.93 per 
100,000 people is the highest recorded in 
20 years.19 Suicide in New Zealand dispro-
portionately affects young New Zealanders, 
which was reflected in the median age of 33 
in this study.20 These increasingly high rates 
led to New Zealand’s first suicide prevention 
office being opened by the Government 
within the Ministry of Health. The office’s 
substantial budget acknowledges the signif-
icant work that will need to be undertaken.21 
Regulations are needed to target and reduce 
the high lethality and increased injury 
severity of intentional nail gun injuries. 
Interventions should include certification 
prior to hiring a nail gun, inbuilt safety 
features that limit firing against skin and 
safe storage regulations. 

This study offers a snapshot into the injury 
pattern of patients admitted with nail gun 
injuries. The associated burden of disease 
is likely significantly underrepresented, 
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as over 90% of injuries do not require 
admission and are treated in the emergency 
department.8 

The continued occurrence of uninten-
tional nail gun injuries and the high lethality 
of intentional injuries represent two areas of 
concern. There is currently no specific legis-

lation in New Zealand around purchasing, 
storing, or using nail guns, and only 
powder-actuated nail guns require certi-
fication. Government guidance should be 
developed with a view to improving safety 
and reducing the rate of nail gun related 
injuries. 
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