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ABSTRACT  

 

Intro:  Fracture of the human facial skeleton is a common injury that places serious 

burden on society. Severe morbidity, mortality, facial disfigurement, loss of function 

and financial cost are all associated with facial fractures (Kieser et al., 2002). In New 

Zealand (NZ), only two previous studies have looked at the aetiology, incidence, age, 

gender and ethnic distribution of facial fractures at a national level; the most recent was 

conducted in 1998. In addition, approximately 40% of facial fractures in NZ involve the 

consumption of alcohol (Adams et al., 2000; Buchanan et al., 2005; Lee and Antoun, 

2009; Tong et al., 2010). The legal purchasing age of alcohol in NZ, was lowered from 

20 years of age to 18 years of age in December 1999. To date, no research has 

investigated what influence lowering the legal purchasing age of alcohol has had on the 

trends and patterns of facial fractures.      

 

Aims: To describe the aetiology, incidence, age, gender and ethnic distribution of facial 

fractures in NZ from 1999 to 2009. To review the patterns and trends of facial fractures 

occurring in NZ from 1999 to 2009 with those previously identified. To identify 

whether lowering the legal alcohol purchasing age has influenced facial fractures. To 

identity whether Māori still experience a disproportionate risk of facial fractures with 

respect to other NZ ethnic groups.   

 

Materials and Methods: This was a retrospective study investigating data on facial 

fractures that occurred between 30
th

 June 1999 and 1
st
 July 2009. Data were gathered 

from the Ministry of Health (MOH) and the Accident Compensation Corporation of 

New Zealand (ACC). Patient demographic characteristics and the details of injury 

(including alcohol involvement) were analysed and described.     

 

Results: Over the study period, the incidence of facial fractures was constant and a total 

of 26,637 were coded by the MOH. Most facial fractures (78%) occurred in males, 

giving a male-to-female ratio of 4:1. Comparison of data for the period 1979 to 1998 

highlighted that peak injury rates, especially in males, coincide with the legal alcohol 

purchasing age at the time.  Since 1998, more injuries have occurred in the younger NZ 

population, with peak injury rates shifting from 20 years to 18 years of age. 
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Interpersonal violence (IPV) is the leading cause of facial fractures in NZ accounting 

for almost 40% of all fractures. In addition, the number of injuries attributed to IPV is 

increasing each year. Māori still continue to experience a disproportionate level of facial 

fractures, twice that of the NZ European population.  

 

Conclusion: IPV is an increasing problem in NZ and contributes to a greater number of 

facial fractures each year. More measures are required to reduce the number of IPV-

related injuries. Perhaps the most influential would be to return the legal alcohol 

purchasing age to 20 years. More is also required to reduce facial fractures in the high-

risk groups of young adults, males, and Māori.  
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PREFACE 

 

The main body of this thesis is divided into four chapters.  

 

The first chapter (1) is a review of the literature pertaining to the epidemiology of facial 

fractures, both internationally and within New Zealand. Links to alcohol consumption, 

and health inequalities within New Zealand have been established to highlight potential 

issues influencing the incidence of facial fractures.     

 

The second chapter (2) describes the methodology used to analyse the patterns and 

trends in facial fractures in New Zealand. Data was obtained from the Ministry of 

Health of New Zealand (MOH) and the Accident Compensation Corporation of New 

Zealand (ACC) to complete this research.   

 

The third chapter (3) documents the results. This chapter is subdivided into two sections 

due to the use of two separate datasets (MOH and ACC). Although comparisons were 

made, the two datasets were not combined.   

 

In the final chapter (4) the findings are discussed and conclusions are drawn.  

 

A copy of the data collected for this research has not been included in this thesis. 

Applications to the MOH and ACC granted access to each dataset for the purpose of 

this thesis; it did not include the right to supply the information to third parties.    
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CHAPTER 1: LITERATURE REVIEW 

 

Introduction 

 

Patterns and trends in facial fractures 

 

The human facial skeleton is comprised of several bones, closely held together by osseous 

sutures (further details on the bones of the skull and face are provided in the following 

chapters). When adequate force is applied to these bones, a fracture (or several fractures) 

may result. Fractures of the human facial skeleton not only pose a serious injury to the 

victim, but also impose a serious burden on society. Severe morbidity, mortality, facial 

disfigurement, loss of function, and financial expense are all associated with facial 

fractures (Kieser et al., 2002).   

 

The aetiology, incidence, and site of injury of facial fractures, has been reported to have 

changed in many countries (Alvi et al., 2003; Brook and Wood, 1983; Dongas and Hall, 

2002; Kieser et al., 2002; Telfer et al., 1991; Vetter et al., 1991). Understanding why these 

changes have occurred and to what extent, is vital to development of health-care policies 

and injury prevention. However, different counties, and different regions within a country 

will have a unique facial fracture profile, due to the many social, economic, cultural, 

religious, and environment aspects that influence facial fractures (Bataineh, 1998; Brook 

and Wood, 1983; Kruger et al., 2006; Telfer et al., 1991; Zimmermann et al., 2006). To 

understand the change in patterns of facial fractures in any specific country, research from 

that country is required.   

 

Despite the serious nature of facial fractures, little nationwide research exists within NZ. In 

fact, only two reports currently exist having investigated facial fractures at a national level. 

Regional research, however, does exist, and proves very useful when investigating aspects 

of facial fractures. Having had more regional studies published, it is these regional studies 

that give us the most recent overview of facial fracture epidemiology. However, regional 
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studies do not represent the entire country, and valuable information is gained from having 

nationwide studies. The first nationwide report started with Koorey et al. (1991) and was 

then followed by Kieser et al. (2002). Together, these two studies highlighted the patterns 

of facial fractures in NZ from 1979 to 1998. Since then, there has been no nationwide 

study investigating the incidence, aetiology, age, gender, and ethnic distribution of facial 

fractures in NZ. 

 

Regional studies in NZ provide much information regarding facial fracture epidemiology. 

However, despite the routine collection of data in each region, little has been published in 

some areas. Regions which, to date, have had data published include Otago, Canterbury, 

Waikato and Auckland (Adams et al., 2000; Antoun and Lee, 2008; Beck and Blakeslee, 

1989; Buchanan et al., 2005; Hammond et al., 1991; Kieser et al., 2002; Koorey et al., 

1992; Lee and Snape, 2008; Lee, 2009b; Lee and Antoun, 2009; Thomson et al., 2003; 

Tong et al., 2010). 

  

Over ten years has passed since the last NZ national report on facial fracture epidemiology. 

During this time, there have been considerable changes to legislation governing the 

consumption of alcohol in NZ. In 1999, the Labour Government reduced the legal 

purchasing age for alcohol in NZ from 20 years to 18 years, effectively making alcohol 

legally available to younger people. The consumption of alcohol is well embedded in NZ 

culture and it is socially accepted (Ministry of Health, 2008a). Alcohol consumption has 

been identified as a major contributing factor to the incidence of facial fractures (Lee, 

2009a). Hence, such legislative changes may be expected to have a detectable effect on the 

occurrence of facial fractures.  

 

Since its introduction in 1999, there has been much concern about the harmful effects of 

reducing the legal alcohol purchasing age for alcohol in NZ. Harmful effects have already 

been shown to have influenced road traffic accidents (RTA), especially in the younger age 

group (Kypri et al., 2006). To date, there is no nationwide literature reporting the influence 

of lowering the legal purchasing age with respect to facial fractures.    

 

Ethnic inequalities in health exist within NZ (Ministry of Health, 2002). Facial fractures 

are no exemption. Kieser et al. (2002) have highlighted that the indigenous Māori 

population suffer more facial fractures than any other NZ ethnic group. Under the Treaty 
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of Waitangi, the NZ Government has an obligation to ensure all ethnic groups within NZ 

experience the same level of health. If detected, such inequalities may require a targeted 

approach to eliminate or minimise these disparities.     

 

With specific focus on ethnic distribution, alcohol consumption, and the aetiology of facial 

fractures, this study aims to provide the most recent national overview of the trends and 

patterns of facial fracture. This report will investigate the aetiology, age, gender, and 

ethnic distribution of facial fractures across all of NZ. It is envisioned that such research 

will highlight the most influential factors contributing to facial fractures and provide a 

comprehensive epidemiological overview. It is hoped that analysis from this research can 

provide a thorough understanding of facial fractures in NZ, in order to develop 

intervention strategies to reduce the impact of such an injury on society.  
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Anatomy of the human facial skeleton 

 

The human facial skeleton is comprised of ten individual bones, closely held together by 

osseous sutures, constituting the face (Norton, 2007). These bones include the mandible, 

maxilla, zygoma, nasal bones and bones of the orbital, as illustrated in Figure 1. The face 

is regarded as the ventral or anterior portion of the head, including the forehead (2007). 

The skull on the other hand, is defined as the skeleton of the head, and includes the 

cranium and mandible (2007). Bones of the skull are illustrated in Figure 2.When adequate 

force is applied to the head a fracture or several fractures will result. A fracture is defined 

as the breaking of a body part, commonly referring to bone (2007). Owing to their 

anatomical position, several bones are at higher risk of fracture than others (Dongas and 

Hall, 2002). The impact site and magnitude of force are factors that dictate which bones 

will be fractured, and to what degree.   

 

 
Figure 1. Bones comprising the facial skeleton 

1
 

 

 

                                                 
1
 Modified from http://uvahealth.com 

http://uvahealth.com/


5 

 

 

Figure 2. Bones of the human skull and facial skeleton 
2
 

 

 

The anatomical location of the zygoma and mandible are prominent in the human facial 

skeleton, making fractures of these two bones a common injury (Dongas and Hall, 2002; 

Lee and Antoun, 2009). With low-velocity forces, such as assaults, fractures of the 

mandible are usually more common than fractures of the mid face (Buchanan et al., 2005). 

Facial fractures are often serious in nature and may be accompanied by varying degrees of 

concomitant injury. Alvi et al. (2003) found the most common and serious, concomitant 

injuries for maxillofacial fractures in the United States of America were cerebral 

haematoma and subdural haematoma; both of those may have fatal consequences.  

  

                                                 
2
 http://www.gkdidyouknow.com 
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Facial fractures  

Aetiology  

 

For the purpose of research, the aetiology of facial fractures is often divided into several 

categories. Interpersonal violence (IPV), road traffic accidents (RTA), sporting injuries, 

unintentional falls, and ―other causes‖ represent the most common categories used to 

describe the aetiology of facial fractures.   

 

 

Interpersonal violence (IPV) 

 

The World Health Organisation (WHO) defines IPV, commonly known as assault, as the 

intentional use of physical force or power, threatened or actual, against another person, 

that either results in or has a high likelihood or resulting in injury, death or psychological 

harm, mal-development or deprivation (World Health Organisation, 2006a). Interpersonal 

violence is further divided into youth violence, child maltreatment, intimate partner 

violence, elder abuse, and sexual violence as presented in Table 1.  

 

 

Table 1. Categories of interpersonal violence  

 

Category Definition 

Youth violence Violence committed by young people 

Child maltreatment Violence and neglect towards children by parents and 

caregivers 

Intimate partner violence Violence occurring within an intimate relationship 

Elder abuse Violence and neglect towards older people by family, carers 

or others where there is an expectation of trust 

Sexual violence  Sexual assault, unwanted sexual attention, sexual coercion 

and sexual trafficking  

(World Health Organisation, 2006a) 
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Across NZ, Koorey et al. (1992) and Kieser et al. (2002) identified IPV as the most 

common nationwide aetiological factor for facial fractures between 1979 and 1998. This 

finding is also consistent with the NZ regional studies in Waikato, Auckland, Canterbury 

and Otago (Buchanan et al., 2005; Hammond et al., 1991; Lee, 2008; 2009b; Lee and 

Antoun, 2009; Tong et al., 2010). In recent years, it appears that the incidence of facial 

fractures attributed to IPV is increasing with a trend away from RTA (Buchanan et al., 

2005; Hammond et al., 1991; Lee, 2009a; Tong et al., 2010).   

 

In Otago, NZ, Tong et al. (2010) noted that IPV increased from 15% in 1953-1960 to over 

45% in 2000-2005. This increase in IPV is not new, with Hammond et al. (1991) also 

reporting similar trends. IPV is the leading cause of facial fractures in the Waikato region 

and continues to rise (Buchanan et al., 2005). Lee et al. (2009) also highlighted that an 

increase occurred in the number of facial fractures associated with IPV in the Canterbury 

region; of those, young males were found to be the most affected demographic group, with 

alcohol being a major contributing factor. Lee et al. (2009) also reported IPV accounted 

for 49% of facial fractures in the Canterbury region between 1996 and 2005.  

 

Within the NZ population, certain ethnic groups are more at risk of injury as a direct result 

of IPV. Māori and Pacific  communities experience a disproportionate level of facial 

fractures from IPV relative to other groups (Kieser et al., 2002; Koorey et al., 1992). 

Koorey et al. (1992) found that Māori and Pacific people had the highest age-adjusted 

incidence of facial fractures due to IPV relative to other NZ ethnic groups. Incidence rates 

for Māori, Pacific People and NZ European respectively were 39.6, 29.8 and 10.5. 

 

 

Intimate partner violence (domestic violence) 

 

Intimate partner violence is defined by the WHO as any behaviour within an intimate 

relationship that causes physical, psychological or sexual harm to those in that relationship 

(World Health Organisation, 2006a). It is regarded as a component of interpersonal 

violence. Intimate partner violence includes acts of physical aggression (slapping, hitting, 

kicking or beating), psychological abuse (intimidation, constant belittling or humiliation), 

forced sexual intercourse or any other controlling behaviour (isolating a person from 

family and friends, monitoring their movements and restricting access to information or 
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assistance) (World Health Organisation, 2006b). This study investigates intimate partner 

violence as part of IPV.  

 

Intimate partner violence, otherwise known as domestic violence, is recognised 

internationally as a significant health problem, especially for women and children (Koziol-

McLain et al., 2008).  Victims may suffer physical injuries, disability and death. Victims 

may also experience long-term health effects, such as post-traumatic stress, depression and 

anxiety (Koziol-McLain et al., 2008). As a consequence, such violence has a negative 

impact on the victim personally, both psychologically and socially (Koziol-McLain et al., 

2008). The economic cost of the medical treatment and rehabilitation of such cases is also 

increasing.  

 

The term ―intimate partner violence‖ is often used to describe any injury that women 

experience from their male partner. However, this may not always stand true. Both male 

and female genders may experience intimate partner violence, whether from the same or 

opposite sex. The majority of partner violence is borne by women at the hands of men, 

however (Schluter et al., 2007).  Work by Fanslow et al. (1998), in Auckland (NZ), found 

that women who presented with an assault-related injury often had a known assailant, most 

likely a partner or former partner. However, in approximately 50% of cases, the 

relationship between perpetrator and victim was not specified. The lack of identifying 

perpetrators may be attributed to a fear of further consequences for the victim or legal 

consequences for the assailant. Of the remaining 50%, most assaults were by a partner or 

an ex-partner. Other perpetrators of violence were identified as other family members, 

known non-family members, or strangers. 

 

Interventions to prevent intimate partner violence have been developed, but these are 

limited because there is a lack of victim reporting. The lack of information on non-fatal 

injury among women hampers identifying and developing effective intervention strategies 

(Fanslow et al., 1998). Fanslow et al. (1998) reported that women who presented to an 

emergency department in Auckland with an assault-related injury and those who presented 

with an unintentional injury had different injury and demographic characteristics. These 

included differences in the type of injury, the anatomical site of injury and in the follow-up 

treatment. Fanslow et al. (1998) reported that assault-related injuries are most common in 

the head region, followed by other central regions such as the torso and neck. 
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Unintentional injuries are more commonly found in the peripheral regions. Assault-related 

injuries have approximately twice the rate of facial fracture involvement than unintentional 

injuries. In addition, assault presentations were found to be 13 times more likely to have 

some form of head injury than those women injured unintentionally. It is these differences 

that healthcare centres and health professionals are using to detect suspected cases of 

intimate partner violence (Fanslow et al., 1998).   

 

Women with assault-related injuries were more likely to be younger and of Māori or 

Pacific Island origin (Fanslow et al., 1998). However, ethnic differences in the willingness 

to report the true nature of the injury must be considered a possible confounding factor. 

Discrepancies in reporting mask the true relationship between ethnic group and risk of 

intimate partner violence.  Reported alcohol use before presentation was significantly 

higher among women presenting for the treatment of assault than for women with 

unintentional injury (Fanslow et al., 1998). A certain proportion of unintentional injuries 

may actually represent intimate partner violence.  

 

Fanslow et al. (1998) found that a larger proportion (7%) of women who were assaulted 

left the emergency department without receiving treatment than those with unintentional 

injuries (2%). Women with assault-related injuries were also more likely than those with 

unintentional injuries to be discharged from the emergency department without referral for 

follow-up treatment, and they were more likely to leave the department without 

completing treatment. Hence, health care workers are encouraged to screen patients for 

assaults and have a high level of suspicion in order to improve medical treatment.  

 

Because intimate partner violence is an aspect of IPV and is an area of concern (especially 

for women), it is possible that many facial fractures result from such violence. 

Investigations into facial fracture aetiology may provide valuable information into the 

extent of domestic violence in NZ. From a greater understanding of the epidemiology of 

facial fractures with respect to intimate partner violence, existing policies and intervention 

strategies may be revised (if this is justified). 
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Sports injuries 

 

With the changing trends in the aetiology of facial fractures, sport-related fractures seem to 

be more common. Traditionally, sports were the third most common cause of facial 

fractures, behind IPV and RTA (Hammond et al., 1991). However, with respect to 

frequency, recent research identifies sport-related fractures to have surpassed RTA, 

making them the second most common cause of facial fracture (Kieser et al., 2002; 

Koorey et al., 1992; Lee, 2008; 2009b; Tong et al., 2010). Both contact and non-contact 

sports contribute to facial fractures. Injuries may arise if a participant collides with a team 

mate or opponent, sporting equipment, or an aspect of the setting in which the event is 

held.   

 

Sports account for approximately 18-24% of all facial fractures in NZ (Antoun and Lee, 

2008; Buchanan et al., 2005; Tong et al., 2010). A retrospective study in Christchurch 

(NZ) between 1996 and 2006 by Antoun and Lee (2008) found approximately 20% of all 

maxillofacial fractures were sports-related. This is consistent with the findings of Tong et 

al. (2010), who reported that 22.9% of presenting fractures in the Otago region, between 

2000 and 2005 were a result of sports. Buchanan et al. (2005) also reported approximately 

18% of facial fractures in the Waikato region between 1998 and 2000 were sport-related.  

 

On an international scale, sport-related facial fractures have been reported to account for 3-

33% of all maxillofacial fractures (Delilbasi et al., 2004; Mourouzis and Koumoura, 2005; 

Sane et al., 1988). This variation highlights the geographical, socioeconomic, cultural, and 

religious differences between each country. That sports-related injuries are increasing is a 

world-wide trend which has also been seen in NZ (Antoun and Lee, 2008; Delilbasi et al., 

2004; Maladiere et al., 2001; Sane et al., 1988). This increase has been attributed to an 

increase in the popularity of (and participation in) sports. 

 

A large proportion of New Zealand people participate in sport-related activities, either 

informally or formally (Love and Ponnambalam, 2008). In the 2001 NZ Census, 2.7 

million adults and 700,000 young people were reported to participate in sport or 

recreational activities (Welch et al., 2010). Owing to the popularity of sports, sport-related 

injuries are common and may present as a severe life-threatening injury (Love and 

Ponnambalam, 2008). 
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Regardless of the type of sport and country in which it is played, there is a strong 

relationship between injury and patient demographic characteristics. The majority of sport-

related facial fractures occur in young adult males aged between 20-30 years (Antoun and 

Lee, 2008; Delilbasi et al., 2004; Maladiere et al., 2001; Mourouzis and Koumoura, 2005).  

The risk of a sport-related facial fracture reduces with age, with lowest levels reported in 

the 50+ age groups (Antoun and Lee, 2008; Delilbasi et al., 2004). The mandible is the 

most common fracture site, followed by the zygomatic arch and orbital floor (Antoun and 

Lee, 2008; Delilbasi et al., 2004; Maladiere et al., 2001; Mourouzis and Koumoura, 2005). 

Of all the mandible fractures, the angle is the most common site. Reasons explaining the 

above patterns included a high level of physical activity in young males and the possible 

presence of impacted third molars in the angle of the mandible.  

 

Rugby union in NZ is responsible for the majority of sport-related orofacial injuries, 

including facial fractures (Antoun and Lee, 2008; Welch et al., 2010). As expected, sport-

related fractures have a seasonal variation, with rates peaking in winter, which coincides 

with the rugby season (Antoun and Lee, 2008). Rugby union is considered a contact sport 

and is regarded as being intense in nature. The risk of fracture increases with physical 

intensity and contact (Love and Ponnambalam, 2008). Owing to the contact nature of 

rugby, most facial fractures result from collisions between players, rather than from the 

environment or sporting equipment (Delilbasi et al., 2004). Measures such as refereeing, 

protective clothing, mouth-guards, safety equipment, and player education have been 

introduced to reduce the injury rates in sports. Non-contact sports such as cycling, cricket, 

and soccer also have made a significant contribution to the number of facial fractures in 

NZ (Antoun and Lee, 2008).  

 

In NZ, ACC is responsible for the treatment and rehabilitation of any injury that occurs 

within NZ. ACC is a Government-owned agency that provides a no-fault service, to both 

NZ residents and visitors to NZ to cover the cost of medical care related to sporting 

injuries. Between 1999 and 2008, the annual number of sport-related injury claims to ACC 

ranged from 25,000 to just over 31,000 (Welch et al., 2010).  Welch et al. (2010) 

concluded that there was a need to revise the safety policies used in sports to attempt to 

reduce the number of claims to ACC. Reducing the number of injuries (and hence claims) 

will greatly reduce the financial burden of sport-related injuries.   
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Road traffic accidents 

 

A road traffic accident (RTA) is defined by the WHO as a collision involving at least one 

vehicle in motion, on a public or private road, that results in at least one person being 

injured or killed (World Health Organisation, 2004). Across NZ, RTAs are the third most 

common cause of facial fractures, following IPV and sporting injuries (Kieser et al., 2002; 

Koorey et al., 1992; Lee, 2008; 2009b; Tong et al., 2010). On an international scale, the 

two common causes of facial fractures are IPV and RTA. However, the aetiology of facial 

fractures in developed countries is changing (Brook and Wood, 1983). Brook et al. (1983) 

highlighted a trend away from RTA being the leading aetiological factor in Scotland, with 

IPV accounting for the majority of facial fractures. Hence, it is possible that NZ, being a 

developed country will show the same pattern and suffer more fractures as a result of IPV. 

It is therefore important to update the aetiology of facial fractures in NZ.    

 

Traditionally, RTAs have been considered to be the most common cause of facial fractures 

in both developing and developed countries. This still remains true for developing 

countries (Bataineh, 1998; Brasileiro and Passeri, 2006).   However, in recent times, there 

has been a decrease in the number of RTA-associated facial fractures in developed 

countries (Alvi et al., 2003; Dongas and Hall, 2002; Kieser et al., 2002; McMullin et al., 

2009; Telfer et al., 1991; Van Beek and Merkx, 1999; Vetter et al., 1991).  Kieser et al. 

(2002) reported a decrease in the total percentage of RTA in NZ between the two decades 

1979-1988 and 1989-1998. In addition, Lee (2009) reported an overall decrease in the 

proportion of RTA-related facial fractures in the Canterbury region from 18% to 8%, 

during the period 1996-2006.  

 

The decrease in incidence of RTA has been attributed to several measures. These include 

the introduction of lower speed limits, alcohol restriction, helmets, shoulder and seat 

restraints, improved road quality, better motor vehicle safety, behavioural changes and 

public education, legislation, law enforcement, and economic actions (Cox et al., 2004; 

Howat, 2004; Mouzakes et al., 2001; Reath et al., 1989; Zimmermann et al., 2006). The 

current literature shows that measures implemented to reduce the number of RTA have 

been effective (Zimmermann et al., 2006).  
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A higher proportion of RTA-related facial fractures are seen in Middle-Eastern, Asian and 

South American countries. Data from Jordan, the United Arab Emirates, Turkey, Pakistan, 

India, Japan, Nigeria, Brazil show that 36-75% of facial fractures are associated with RTA 

(Adebayo et al., 2003; Al Khateeh and Abdullah, 2007; Bataineh, 1998; Brasileiro and 

Passeri, 2006; Cheema and Armin, 2006; De Matos et al., 2009; Iida et al., 2001; 

Karyouti, 1987; Motamedi, 2003; Olasoji et al., 2002; Simsek et al., 2007; Subhashraj et 

al., 2008; Tanaka et al., 1994; Ugboko et al., 2005). Reasons for the higher rates include 

lack of road rules and enforcement, less-safe vehicles, risky driving, poor road quality, 

high use of motor-cycles, and the lack of legislation regarding compulsory seat 

belts/restraints. Another key factor is the prohibition of alcohol in Islamic countries which 

may effectively lead to lower proportions of IPV-related facial fractures, thus making the 

relative contribution of RTA higher.  

 

Regional and nationwide research shows that RTA account for approximately 7-12% of all 

facial fractures in New Zealand (Kieser et al., 2002; Lee, 2009a; Tong et al., 2010). The 

nationwide research by Kieser et al. (2002) found RTA accounted for 7% all facial 

fractures between 1979 and 1998. However, even higher rates were reported by Buchanan 

et al. (2005), with approximately 24% of the facial fractures in the Waikato region 

between 1989 and 2000 being associated with RTA. Internationally, Australia and 

Scotland show similar proportions of RTA to NZ. RTA were reported to account for 5-

18% of facial fractures in the Australian literature (Dongas and Hall, 2002; Oberdan and 

Finn, 2007; Schon et al., 2001), while Adi (1990) reported 17% in Scotland.   

 

RTA is one of the most common reasons for mortality in young NZ people (Fergusson et 

al., 2003). Alcohol consumption and high risk behaviour while driving have been 

associated with the high incidence of RTA-related accidents in NZ youth (Fergusson et al., 

2003).  Other risk factors identified include excessive speed and failure to use seat belts 

(Fergusson et al., 2003). Young people were reported to account for 8% of the licensed 

population but were involved in 14% of RTA in NZ during 1998-2000 (Fergusson et al., 

2003). Such over-representation was also reported by Begg et al. (2003), who reported 

that, during 2001, 27% of RTA resulted from youth driving, but that age group comprised 

only 14% of the population. Alcohol impairment is the largest contributing cause of 

serious RTA in the 15-19-year age group (Kypri et al., 2006). Kypri et al. (2006) reported 

that a significant higher number of alcohol-related RTA occurred in the 15-19-year age 
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group. Kypri et al. (2006) attributed this to the lowering of the alcohol purchasing age in 

1999.  

 

The Graduated Driver Licensing (GDL) system was introduced in NZ during the year 1987 

in order to address an increase in injury among young NZ drivers (Begg et al., 2003). The 

GDL places restrictions on young, new drivers. Restrictions on both passenger numbers 

and acceptable driving hours were introduced by the GDL. Prior to the introduction of the 

GDL, a young driver would be free of any such restrictions.   

 

In May 2011, the Land Transport Amendment Bill 2010 was passed by Parliament. This 

bill aims to improve the safety of young drivers and to reduce the impact of alcohol on 

road safety. This is achieved by three measures. The bill will raise the minimum driving 

age for 15 years to 16 years, effective as of 16 August 2011. It will strengthen the 

Restricted License test, with more emphasis on supervised driving hours and improved 

driving skills of the younger NZ drivers. In addition to the above, the youth driving blood 

alcohol content will also be reduced from 0.03 to 0.00 for all drivers under the age of 20 

years.  
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Fall-related injuries  

 

Falls contribute to a significant proportion of facial fractures. This is especially true for 

young adult females and the elderly population (Kieser et al., 2002; Thomson et al., 2003).  

Work by Kieser et al. (2002) found that the top three aetiological factors for females 

between 1988 and 1998 were unintentional falls, IPV and then RTA. For young adult 

females, it has been suggested that the high rate of unintentional falls may have been 

incorrectly reported, with the actual incident more likely to be an assault. As previously 

mentioned, an assault may be recorded as a fall by a victim for such reasons as fear of 

reprisal or shame (Koorey et al., 1992). This may cause assaults to be under-represented 

and falls to be over-represented.   

 

It is often the older population who are at most risk of a fall. Falls are a significant threat to 

the health and independence of older people (Campbell et al., 1990; Chew and 

Edmondson, 1996). In NZ, falls are the most common cause of facial fractures in older 

people. Falls account for 71% of all fractures in this age group (Thomson et al., 2003).  

This is consistent with data from other developed nations (Iida et al., 2001; Rothschild et 

al., 2000). Females experience more facial fractures than their male counter parts after the 

age of 72 years. This disparity is attributed to a higher proportion of females in the in the 

older population, a direct result of their longer life span. This matter is discussed further in 

the following section on the incidence of facial fractures of older people.  

 

Unintentional falls, sports and RTA are still the most common causes of facial fractures in 

young children (Zimmermann et al., 2006). The aetiology of injury in children is discussed 

in more detail in the following text under facial fracture incidence relating to children.  

 

 

Work-related injuries 
 

There has been little published on the epidemiology of work-related facial fractures. With 

minimal numbers, work-related incidents may not be seen as a major aetiological factor. 

Recently, Lee and Chou (2010) reported on work-related fractures in the Canterbury 

region over a period of 11 years. They found that a total of 55 people had sustained 

worked-related facial fractures over this period, with the majority (96%) occurring in 
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males aged 31-45 years who had physical occupations involving machinery, tools or 

physical strain. Their findings suggested that the most common cause of work-related 

facial fractures was objects falling within the work-place.  

 

 

Other aetiological factors 

 

Other causes of facial fractures include suicide attempts, pathological fractures, medical 

misadventure, and other unintentional injuries. The proportion of facial fractures relating 

to this group is low. The most common aetiological factors in NZ for are IPV, sport-related 

injuries, RTA and unintentional falls (Buchanan et al., 2005; Kieser et al., 2002; Lee, 

2008; Tong et al., 2010). Identifying the most common aetiological factors for facial 

fractures in NZ will help target strategies into reducing the social and financial impact of 

facial fractures on society. Although other causes of facial fractures must not be excluded, 

they may not be regarded as the primary focus.  
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Incidence  

Gender 

 

The incidence of facial fractures in NZ varies by gender, age and ethnic group. Overall, 

males experience more facial fractures than their female counterparts. Within NZ, 

approximately 80% of all facial fractures involve males (Buchanan et al., 2005; Hammond 

et al., 1991; Kieser et al., 2002; Lee, 2008; Tong et al., 2010). This equates to a ratio of 

4:1, and  is consistent with other estimates from the USA, Brazil, Jordan, the Netherlands, 

Scotland, Australia and Canada, which ranged from 74% to 88% of patients being male 

(Adi et al., 1990; Alvi et al., 2003; Bataineh, 1998; Brasileiro and Passeri, 2006; Dongas 

and Hall, 2002; Iida et al., 2001; Kruger et al., 2006; Pereira et al., 2006; Steidler et al., 

1980; Van Beek and Merkx, 1999; Vetter et al., 1991). Males consistently experience 

higher fracture rates across all ages, except in the 70+ age group (Kieser et al., 2002). This 

may be attributed to longer lives than their male counterparts and the increasing incidence 

of unintentional falls associated with older age (Thomson et al., 2003). 
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Age  

 

For the purpose of research, age may be divided into four basic groups. These are children, 

young adults, middle-aged adults, and the elderly. The patterns and trends of facial 

fractures are unique to each group. Many age-related factors will no doubt influence the 

incidence of facial fractures. These may include anatomical development, motor control, 

medical debilitation, and social activity (Zimmermann et al., 2006).  

 

The report by Kieser et al. (2002) is the most recent NZ nationwide research to show the 

incidence of facial fractures across all age groups. Kieser et al. (2002) found during 

childhood the incidence of facial fractures is low. However, as the population passes into 

early adulthood there is a dramatic peak in incidence, especially for males. This peak is 

approximately 18 years of age for females and 24 years for males. After the peak, the 

number of facial fractures reduced year by year, with the lowest levels being recorded in 

the fifth-seventh decades of life. Beyond the age of 70 years, there is a gradual increase in 

the incidence of facial fractures with age. The incidence of facial fractures in New Zealand 

by age and sex, as presented by Kieser et al. (2002) is presented in Figure 3.  

 

 

 

Figure 3. Incidence of facial fractures in New Zealand, by age and sex (Kieser et al. (2002) 
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Children 

 

There has been minimal NZ research on the incidence and aetiology of facial fractures for 

children. However, deductions may be made from literature published overseas. 

Zimmerman et al. (2005) conducted a literature review focusing on the epidemiology of 

paediatric facial fractures. Zimmermann et al. (2006) and Kruger et al (2006) found facial 

fractures to be (a) less common in children than in adults and (b) usually less severe, with 

less displacement (Kruger et al., 2006; Zimmermann et al., 2006). Patterns in the site of 

facial fracture, however, were similar to adults (Zimmermann et al., 2006). The site and 

pattern of fracture depends on the nature and magnitude of force.   

 

The paediatric population accounts for fewer than 15% of all facial fractures across all 

ages (Zimmermann et al., 2006). The incidence of facial fractures below the age of 5 years 

is estimated to be 0.6-1.5% of all fractures (Zimmermann et al., 2006). With increasing 

age and approaching adolescence, the incidence of fractures is noted to increase 

(Zimmermann et al., 2006). This is attributed to the increase in outdoor exposure, school 

attendance, motor skill development, introduction to physical sports, and a reduction in 

adult supervision (Zimmermann et al., 2006).  The incidence of facial fractures associated 

with RTA (including cyclist and pedestrian injuries) also increases with age.   

 

There has been a decrease in the incidence and severity of craniofacial injuries in children 

below the age of 10 years (Zimmermann et al., 2006). This has been attributed to the vast 

reduction in RTA, as mentioned earlier. Several measures have been identified in the 

reduction of RTA-associated facial fractures. Approximately 50-70% of all children who 

sustain a facial fracture in a RTA are unrestrained (Zimmermann et al., 2006). 

Conventional seatbelts may not offer adequate protection to a child. This is because the 

anterior superior iliac spine in a child is undeveloped and the centre of gravity is higher in 

children than in adults (Zimmermann et al., 2006). Contributing to this is the 

disproportionate growth in cranial development relative to the torso. Hence, there is a 

greater mass above the waist in children which effectively makes adult seat belts less 

effective (Zimmermann et al., 2006).  

 

Unintentional falls, sports and RTA are still the most common causes of facial fractures in 

young children (Zimmermann et al., 2006). In contrast to adults, fractures associated with 
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IPV are rare in children (Zimmermann et al., 2006). IPV accounts for approximately 2.3% 

of all facial fractures in children, with IPV being found across all age groups. However, 

those most prone to IPV (child abuse) are newborns, infants and pre-school children. 

Zimmermann et al (2005) reported that, in 90% of cases, the child‘s parents or caregivers 

are responsible for the abuse.  

 

At birth, the ratio between cranial volume and facial volume is approximately 8:1 

(Zimmermann et al., 2006). However, by the completion of growth, the ratio becomes 

2.5:1. The retruded position of the face in children under the age of 5 years acts to protect 

the face from injuries, with more injuries reported to the relatively heavy cranium 

(Zimmermann et al., 2006).  This is seen as an important reason for the lower incidence of 

facial fractures in children. However, as might be expected, development in facial growth 

(downward and forward) follows an increase in age. Hence, the incidence of facial 

fractures gradually increases. Here, the mid-face and mandible become more prominent 

and more prone to injury (Zimmermann et al., 2006). Other important aspects in young 

children include flexible suture lines, thicker adipose tissue, elastic bones and the lack of 

pneumatised sinuses due to the presence of tooth buds (Zimmermann et al., 2006).  

 

The diagnosis of facial fractures in a child is more difficult than in adult patients 

(Zimmermann et al., 2006). As a result, it may be suggested that the incidence of facial 

fractures is actually unreported.  However, over the past 25 years, many advances in the 

prevention, diagnosis and treatment of paediatric facial fractures have occurred 

(Zimmermann et al., 2006). The development of plain radiographic films and computer 

tomography has been instrumental in facial fracture diagnosis. When combined with a 

thorough history and clinical examination, the risk of not diagnosing a facial fracture is 

very low.   

 

Complications associated with paediatric facial fracture are similar to those in adults. 

These include infection, mal-union, non-union and malocclusion. However, growth 

disturbances and ankylosis of the temporomandibular joint are of more concern in the 

paediatric patient. This type of injury is more common in children and may lead to severe 

growth disturbances in the facial bones, with facial asymmetry and functional impairment.    
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Young adults 

 

Young adults experience the highest rate of facial fractures relative to any other age group 

(Buchanan et al., 2005; Kieser et al., 2002; Koorey et al., 1992; Lee, 2008; Tong et al., 

2010).  For NZ males, the highest rate of facial fractures is seen in the 20-29-year age 

group; the third decade of life (Kieser et al., 2002; Koorey et al., 1992; Lee, 2009b). For 

females, the peak in facial fracture is seen slightly earlier, with a much smaller peak in the 

15-20 age group (Kieser et al., 2002; Koorey et al., 1992). Buchanan et al. (2005) reported 

similar findings in the Waikato, with 40% of all maxillofacial fractures involving the 15-

24 age group. Similar findings have been reported from Brazil, Jordan, Australia, Scotland, 

the USA, the UK, the Netherlands, Iceland and Canada (Adi et al., 1990; Bataineh, 1998; 

Brasileiro and Passeri, 2006; Maladiere et al., 2001; Olafsson, 1984; Pereira et al., 2006; 

Steidler et al., 1980; Van Beek and Merkx, 1999; Vetter et al., 1991). 

 

Contributing factors for the higher rates of fractures in young adults have been identified 

as greater proportions participating in sports, a greater likelihood of consuming higher 

volumes of alcohol, with the consequences of aggressive behaviour and risky driving. Lee 

(2008) found alcohol to be a major aetiological factor. The 16-30 age group had the 

highest rate of alcohol-related mandibular fractures, with a total of 65% of all fractures in 

this age group involving alcohol.  

 

From an anatomical standpoint, a large proportion of the 20-30 age group have unerupted 

or impacted third molars (Iida et al., 2001). As a result, the angle of the mandible is at 

higher risk of fracture; this is because it sacrifices bone quantity to accommodate the 

impacted teeth (Safdar and Meechan, 1995). Moreover, with greater degrees of impaction, 

the mandibular angle will not be as strong (Safdar and Meechan, 1995). Safdar and 

Meechan (1995) also reported that the risk of fracture is significantly greater if the wisdom 

tooth impactions are bilateral. Other factors affecting the strength of the mandible include 

having an active and strong musculature, the shape and thickness of bone, and bone quality 

(Safdar and Meechan, 1995). The site and direction of force delivered to the mandible will 

also influence the incidence and site of fracture (Safdar and Meechan, 1995).  

 

Iizuka et al. (1997) reported that disto-angular third molar impactions often required more 

bone removal (than other types of impaction) in order to extract the tooth. It was also 
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postulated that a disto-angular impaction is more likely to be in a lingual position; hence, 

the lingual cortex would be correspondingly thin. Therefore, excessive bone removal from 

the buccal aspect of the mandible, in order to aid surgical removal of an impacted 

distoangular third molar, would result in a mandible that is more susceptible to fracture 

(Iizuka et al., 1997). Hence, correct surgical technique, the possibility of prophylactic 

plating, and patient caution post-extraction is recommended to minimise the potential for 

mandibular fracture.  

 

 

Middle-aged adults 

 

According to data published by Kieser et al (2002), middle aged adults are the first to 

show lower incidence of facial fractures, after the peak in young adults (Kieser et al., 

2002). Explanations for this include a tendency for safer driving, family orientation, less 

participation in contact sports, less aggressive behaviour, work commitments, and less 

consumption of alcohol. This trend seems to continue with age, with lowest rates of 

fractures seen in the fifth to seventh decades of life.  

 

 

Older people 

 

The number of older people is NZ is steadily increasing (Statistics New Zealand, 1994). 

This trend is also noted in other developed countries (Rothschild et al., 2000). The number 

of older people in NZ has doubled in the last 50 years and is expected to double once more 

by 2051 (Statistics New Zealand, 1994). Both Thomson et al. (2003) and Campbell et al. 

(1990) stated that there is an increase in rate and absolute number of injuries in older 

people with time. Rothschild et al. (2000) suggested the main cause of the greater risk 

appears to be the diminished physiological reserve of elderly patients, with age alone being 

a less important predictor of adverse events than co-morbidities and functional status.  

 

Falls are a significant threat to the health and independence of the older people (Campbell 

et al., 1990; Chew and Edmondson, 1996). There are many reasons for these falls. 

Examples include environmental hazards around the home, age-related changes in the 
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musculoskeletal system (with a decline in muscle strength and reflexes), pathological 

states, and medical conditions such as diabetes and osteoporosis (Campbell et al., 1990; 

Chew and Edmondson, 1996). In NZ, falls are the most common cause of facial fractures 

in older people. Falls account for 71% of all fractures in this age group (Thomson et al., 

2003).  This is consistent with data from other developed nations (Iida et al., 2001; 

Rothschild et al., 2000).  

 

Rothschild et al. (2000) reported that older US people (65+ years) for all hospital 

admissions, were hospitalised for a longer duration that their younger counterparts. Of 

these admissions, facial fracture injuries in older people required a large portion of hospital 

resources (Rothschild et al., 2000). It was estimated that older people accounted for 49% 

of the hospital occupancy, admitted. Hence, older people appear to have a higher demand 

for hospital resources than any other age groups. Any injuries prevented in older people 

may decrease hospital expense and free resources. In NZ, it is estimated that only a small 

proportion of falls are being brought to medical attention; this is estimated to be fewer than 

3% (Campbell et al., 1990; Chew and Edmondson, 1996). Hence, many facial fractures 

and other facial injuries may not be undiagnosed and are therefore going untreated.    

 

Measures to reduce the frequency of falls include correctly medicating patients, fall 

prevention programs, education, training of gait and transfer skills, changes in 

environmental hazards, strengthening exercises and behavioural modification (Tinetti et 

al., 1994). Such measures were found by Tinetti et al. (1994) to reduce fall rates in the 

elderly by 31%. 
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Ethnicity  

 

In NZ, the rate of facial fractures in the Māori population is twice that of any other ethnic 

group, including Pacific Peoples and NZ European (Kieser et al., 2002; Koorey et al., 

1992). Work by Langley and Broughton (1998) identified injury to be the leading cause of 

mortality and morbidity among Māori. Māori were also identified by Adams et al. (2000) 

to have a significantly higher risk of being injured in an alcohol-related RTA than non-

Māori. Buchanan et al. (2005) reported Māori had twice the odds of non-Māori of 

presenting with orofacial trauma to an accident and emergency department in the Waikato. 

Māori were also shown to be more likely to have consumed alcohol before injury than 

non-Māori (46% and 28% respectively) (Buchanan et al., 2005). Hence, it appears the 

Māori population should be of special interest in reducing the impact of facial fractures. 

 

Analysing data on the last decade of facial fractures in NZ will identify whether Māori are 

still most at risk for suffering a facial fracture. If this is found to be so, the Māori 

population may require preventive strategies specifically aimed at them to reduce facial 

fractures. In addition, strategies to address the consumption of alcohol or a review of the 

current drinking legislation may have a positive effective on lowering the incidence of 

facial fractures, not only for the NZ population, but also for Māori.  

 

Interpersonal violence is the leading cause of facial fractures. Hence, it seems the 

consequences of injury take a heavy toll among Māori and must be addressed. It is 

intended that identifying the patterns and trends in facial fractures in NZ over the last 

decade will provide adequate evidence and justification for intervention strategies aimed at 

reducing injury in Māori.  
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Alcohol consumption 

 

Introduction  

 

Approximately 40% of facial fractures in NZ involve the consumption of alcohol (Adams 

et al., 2000; Buchanan et al., 2005; Lee and Antoun, 2009; Tong et al., 2010). The legal 

purchasing age of alcohol in NZ, was lowered from 20 years of age to 18 years of age in 

December 1999. To date, no research has investigated what influence lowering the legal 

purchasing age of alcohol has had on the trends and patterns in facial fractures. It is 

expected that alcohol will have a major influence on the incidence of facial fractures. By 

comparing data prior to lowering the legal alcohol purchasing age, it is hoped that the 

extent to which alcohol influences facial fractures will become apparent.         

 

Effects on the human body 

 

Alcohol refers to a group of organic compounds formed by the presence of a hydroxyl 

group bound to carbon and hydrogen. Of this group, only ethanol (C2H5OH) is formulated 

into alcoholic beverages and consumed by humans; the remaining compounds are too toxic 

for consumption. Ethanol is responsible for giving an alcoholic beverage its psychoactive 

or mind altering effects such as memory loss, disinhibition, learning difficulties, 

aggression, uncoordinated motor control, and an inability to rationalise decisions (Verster 

et al., 2008). Owing to these psychoactive effects, alcohol is regarded as a drug; however, 

despite this label, alcohol is one of the most widely used and socially accepted drugs in the 

world (Ministry of Health, 2007). 

 

Once consumed, ethanol is rapidly absorbed into the bloodstream;  blood levels peak 

within 45 minutes (Verster et al., 2008). The absorption of alcohol is dependent on the 

ethanol concentration, the speed at which the beverage is consumed, the contents of the 

gastrointestinal tract, and the total body water content of the individual; the latter is 

dependent on gender, height and weight (Verster et al., 2008). Along with its mind-altering 

capabilities, alcohol is an addictive drug which may lead to dependence, if consumed in 

excess. It is associated with general health problems and other social problems such as 
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interpersonal violence, domestic violence and risk-taking behaviour (Ministry of Health, 

2008a). 

 

 The most immediate and apparent effects of alcohol are on the brain (Ministry of Health, 

2001). Alcohol affects several neurotransmitter systems including dopamine, y-

aminobutyric acid (GABA), glutamate, serotonin, adenosine, norepinephrine and opioid 

peptides (Bhagavan, 2001). As a result, excessive levels of alcohol consumption lead to 

impaired physical and cognitive functioning. These include memory loss, disinhibition, 

learning difficulties, aggressive behaviour, loss of physical motor control, and an inability 

to rationalise decisions. Other general systemic problems include those outlined in the 

Table 2 below. 

 

Table 2. General physical and psychological effects of heavy alcohol use 

 

System Effects 

Cardiovascular disease Hypertension, coronary artery disease, cardiomyopathy, 

arrhythmias,  

Cerebrovascular Stroke 

Neurological damage Neuropathy 

Respiratory infections Community acquired pneumonia   

Liver complications Cirrhosis, hepatitis and liver failure 

Gastrointestinal problems Gastritis, peptic ulcer disease, reflux disease, pancreatitis, 

malabsorption 

Sexual dysfunction   

Psychological problems Depression, anxiety, memory impairment, suicide and self-

harm tendencies, paranoia and delirium  

Neoplasia  Oral, oesophageal, laryngeal, stomach, liver, and breast 

cancer  
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Alcohol legislation in New Zealand 

 

In December 1999, the Labour Government passed the Sale of Liquor Amendment Act, 

which effectively lowered the minimum purchasing age of alcohol from 20 years of age to 

18 years of age. A proposal to lower the purchasing age to 18 years was narrowly defeated 

in 1989 following vigorous debate over concerns that increased harm would result 

(Casswell and Maxwell, 2005). However, the Act was eventually passed in Parliament (59 

votes for and 55 votes against) and introduced in December 1999 (Casswell and Maxwell, 

2005). The aim of the Act was to define the minimum age for legal alcohol purchase. The 

amendment was introduced to provide clear guidelines for the sale of alcohol which the 

government could enforce. 

 

The introduction of The Sale of Liquor Amendment Act was very controversial. People 

were opposed to the Act, with concerns that alcohol consumption at a lower age would 

lead to harmful effects. The concept of alcohol-related harm is not new to the NZ 

government. Legislation regarding the consumption of alcohol is constantly scrutinised 

and reviewed (Ministry of Health, 2008a).  

 

The Alcohol Advisory Council of New Zealand (ALAC) was established in 1976 by 

Parliament with the aim of encouraging responsible drinking while minimising alcohol 

abuse. ALAC was opposed to lowering the legal purchasing age in NZ. ALAC‘s reasons 

arose from overseas research having reported an increase in alcohol consumption, 

especially in younger individuals after the legal purchasing age of alcohol had been 

reduced. ALAC has not changed its view on this matter and still propose that the legal 

purchasing age of alcohol be returned to 20 years.   

 

In 2008, the Ministry of Health (MOH) published several aims to address the increase in 

alcohol consumption within NZ. These aims are: to support a more moderate drinking 

environment and culture; to reduce the normalisation of youth drinking, enhance the 

responsibility of friends and adults who supply alcohol to minors, increase youth 

responsibility and accountability, improve compliance and responsibility of industry, 

increase community input into licensing decisions, clarify the types of premises that may 

hold off-licences, ensure that alcohol advertising is not inconsistent with the promotion of 
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responsibility and moderation in liquor consumption, minimise overall exposure to alcohol 

advertising to children and young people under the minimum purchasing age, and ensure 

that alcohol advertising does not hold strong appeal to minors (Ministry of Health, 2008a). 

These aims are seen as the most influential aspects that affect alcohol consumption. Hence, 

they are regarded as effective strategies for reducing the consumption of alcohol (Ministry 

of Health, 2008a).  

 

Patterns of alcohol consumption in NZ are changing, as highlighted throughout research by 

ALAC and MOH (ALAC, 2009a; Ministry of Health, 2001; 2008a). The NZ public has 

adopted and accepted a culture in which higher levels of alcohol are consumed. This 

pattern of drinking is often referred to as binge drinking, which is defined as a pattern of 

drinking in which excessive alcohol is consumed over a short period of time, leading to 

drunkenness (ALAC, 2002a). The consumption of five or more standard alcoholic 

beverages in short succession is regarded as binge drinking (ALAC, 2002a).  Other terms 

and patterns relating to the consumption of alcohol as summarised in the Appendix.   
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The drinking culture in New Zealand 

 

Drinking culture refers to the customs and attitudes shared by groups of people regarding 

the consumption of alcoholic beverages (Cagney, 2006). Factors which determine these 

customs include personal, political, religious, social, and cultural beliefs (McCreanor et al., 

2008; Ministry of Health, 2008a; Sachdev, 1990). For many, alcohol is a symbol of 

hospitality and is often used to celebrate important events (Ministry of Health, 2001). The 

drinking culture in NZ is characterised by an acceptance and tolerance of excessive alcohol 

consumption (Ministry of Health, 2008a). This is especially true in the drinking patterns of 

young NZ adults.  

 

Alcohol is the most common recreational drug in NZ, and the consumption of alcohol is 

well accepted in NZ society (Ministry of Health, 2008a). Alcohol is readily available and 

relatively inexpensive in NZ, contributing to its popularity. Some 80% of the NZ 

population are reported to consume alcohol during a typical 12-month period (Ministry of 

Health, 2008a). Although the majority of the population consume alcohol without harming 

themselves or others, there is increasing concern over alcohol intoxication and alcohol-

related harm; this is a concern shared not only in NZ but also in other western countries 

(Ministry of Health, 2008a).      

 

Research indicates that approximately 15% of the population aged 15-65 years will 

consume volumes of alcohol higher than the recommended upper limits for responsible 

drinking at least weekly (ALAC, 2009a). These limits are 6 standard drinks for men and 4 

standard drinks for women in any one occasion. A standard drink is defined by ALAC as 

an alcoholic beverage that contains 10 grams of ethanol. This equates to approximately 

330ml of beer, a 100ml glass of wine or 30 ml of straight spirits (ALAC, 2009a).  The 

consumption of alcohol above the recommended levels for responsible drinking is also 

known as hazardous drinking. Hazardous drinking recognises the elevated risk for 

potential social, biological and economic harm (Ministry of Health, 2001; 2008a; World 

Health Organisation, 2005). 
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Alcohol-related harm  

 

Since the introduction of the Sale of Alcohol Amendment Act of 1999, there has been 

increasing concern regarding the consumption of alcohol and the harmful effects on 

society (Kypri, 2010). When alcohol is misused (or used in risky situations), there are 

social, biological, and economic costs (Ministry of Health, 2001; 2008a; World Health 

Organisation, 2005). This harm is said to affect not only the individual but also families 

and communities as well (Ministry of Health, 2008a). The key determining factor is the 

pattern of drinking and the volume consumed (ALAC, 2005; 2009a; Connor et al., 2005). 

Understanding the patterns of drinking in a society will help explain the impact of alcohol.  

 

Alcohol is a major risk factor for all types of injury, including assaults, child injury, youth 

violence, intimate partner violence, RTA, falls, self inflicted injury and sexual violence 

(World Health Organisation, 2005). The World Health Organization (WHO) estimated that 

alcohol contributes approximately 9% of the burden of disease and disability in developed 

countries, making it the third-highest risk factor. Alcohol-related harm is certainly a 

widespread problem, because approximately two billion people worldwide are estimated to 

consume alcohol; 76 million of those have a diagnosable alcohol use disorder (World 

Health Organisation, 2004).  

 

In NZ, the annual cost of alcohol abuse has been estimated at $1-4 billion (Devlin et al., 

1997).  Alcohol-related hospitalisation alone are estimated to cost NZ $73 million each 

year (Devlin et al., 1997). Everitt et al. (2002) reported an increase in the number of 

intoxicated 15-19-year-olds presenting to an Auckland accident and emergency 

department. A similar trend has been reported by Kypri et al. (2006) with respect to an 

increase in alcohol-related road traffic accidents in youth. 

 

In 2005, ALAC published The Burden of death, disease and disability due to alcohol in 

NZ.  This publication reported on alcohol-related harm and potential benefits. This 

publication highlighted several conclusions. No health benefits occur as a result of 

drinking alcohol before middle age; the pattern of drinking is very important in 

determining the health effects of alcohol consumption; injury is responsible for half of all 

alcohol-attributable deaths; there is a large burden of disability due to alcohol-use 
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disorders that is not reflected in mortality figures, and the health burden of alcohol falls 

inequitably on Māori. 

 

 

Violent behaviour  

 

Strong associations exist between alcohol consumption and a higher risk of being a 

perpetrator of violence (Connor et al., 2005; World Health Organisation, 2005). Excessive 

and more frequent drinkers are said to be at higher risk of perpetrating violence. An 

intoxicated individual has reduced cognitive and physical functioning which leads to 

disinhibition and impaired decision-making. As a result, that individual may have an 

impaired ability to evaluate a particular course of action, increasing the probability of that 

person acting unreasonably and being more likely to resort to violence in a confrontation 

(O'Connell and Lawlor, 2005).  

 

The same process of reduced cognitive and physical functioning may lead to someone 

becoming a victim of interpersonal violence.  Alcohol intoxication reduces the ability to 

evaluate internal and external cues, making people less aware of warning signs in a 

potentially violent situation (O'Connell and Lawlor, 2005). However, the victims of 

violence do not need to be intoxicated; they may be the subject of abuse from other 

intoxicated people (Kypri, 2003). NZ has one of the highest domestic violence rates in the 

world. Associations between alcohol and IPV appear strongest in countries where drinking 

is characterised by acute intoxication, commonly known as binge drinking (Giancola, 

2004).    

 

The awareness of alcohol consumption in violent behaviour is increasing worldwide. Age, 

gender and drinking patterns are important risk factors for alcohol-related violent 

behaviour (World Health Organisation, 2005). The risk of perpetrating varies with age, 

with highest risk seen in males aged between 15-30 years (World Health Organisation, 

2005). It is not surprising that the highest rates of facial fractures are also seen in males in 

this age group. A recent representative survey of New Zealanders found that, in the 

previous 12 months, 10% of men and 5% of women had been assaulted by someone who 

had been drinking (Wyllie et al., 1996). For young people the problem was even greater. In 
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one 12-month period, almost a quarter of men aged 16–24 years reported that they had 

been assaulted in an alcohol-related incident (Wyllie et al., 1996). It has been shown that 

most alcohol-related violence is committed by males (World Health Organisation, 2005).  

Furthermore, the WHO has reported that 18-24-year-old males in England and Wales who 

binge drink, are more than twice as likely, to have committed a violent crime than males 

who are regular non-binge-drinkers. Similar patterns of high alcohol consumption and 

violent behaviour have also been recognised in Norway and Estonia (World Health 

Organisation, 2005).  

 

Women are at a far greater risk than males of being victims in alcohol-related violent 

behaviour. Problems and dissatisfaction in a relationship are regarded as important factors 

explaining alcohol-related interpersonal violence. In NZ, the Department of Justice 

estimated that alcohol contributes to between 25%-50% of physical assaults against 

spouses. Most perpetrators, however, reject the possibility that alcohol was a contributor to 

their violence (Leibrich et al., 1995).The Women’s Safety Survey 1996, in NSW Australia, 

found that ‗partner‘s drinking‘ was the most commonly cited trigger for a partner to act 

violently towards the female respondent (Coumarelos and Allen, 1999).  

 

 

Road traffic accidents   

 

Alcohol is a major contributing factor in RTA, especially fatal accidents (Ministry of 

Health, 2001). It is well accepted that the consumption of alcohol will impair a driver from 

being able to operate and control a motor vehicle safely. The risk of a RTA occurring 

increases with the volume of alcohol consumed (Ministry of Health, 2007). It is estimated 

that a driver aged over 30 years with an alcohol level of 50mg/100ml is 6 times more 

likely to be involved in a fatal crash than a sober driver of similar age. The risk increases 

16 times further with blood alcohol levels of 80mg/100ml (Ministry of Health, 2007). 

 

In NZ, the consumption of alcohol while driving is regarded as a common problem 

(Ministry of Health, 2007). The MOH reported that 20% of drivers have operated a motor 

vehicle while under the influence of alcohol. The MOH reported alcohol to have 

contributed to 30% of fatal road accidents, 18% of serious road accidents, and 11% of 
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minor injury caused from road accidents between 2003 and 2005 (Ministry of Health, 

2007).  

 

Kypri et al. (2006) reported an association between the lowered drinking age and an 

increase in RTA, especially in the 15-17 age group. That study identified that the increase 

in RTA may be explained by the ―trickle-down effect‖ which occurs when those under 18 

years of age (the legal age for purchasing alcohol) obtain alcohol from friends and family. 

This study also reported that impairment due to alcohol consumption in NZ is the largest 

contributing factor in serious road accidents in the 15-19 age group.   

 

 

Alcohol and facial fractures 

 

Regional studies within NZ show that alcohol is involved in approximately 40% of all 

facial fractures (Adams et al., 2000; Buchanan et al., 2005; Lee and Antoun, 2009; Tong et 

al., 2010). Adams et al. (2000) estimated that, in 1997, 42% of all facial fractures in the 

Auckland region involved alcohol. Antoun et al. (2009) found alcohol to be involved in 

47% of zygomatic fractures in the Canterbury region. Buchanan et al. (2005) estimated 

alcohol to be involved in 33% of all facial fractures presenting in the Waikato region. 

Recently, Tong et al. (2010) reported alcohol to be involved in 40% of IPV-related facial 

fractures, 25% of RTA-related facial fractures and 20% of fall-related facial fractures in 

the Otago region.  

 

The majority of facial fractures in NZ result from IPV or RTA. It is well accepted that 

alcohol is a major contributing factor in both.  For facial fractures related to IPV, the 

involvement of alcohol is even stronger than that of other causes (Lee and Snape, 2008). 

Research within NZ shows that alcohol is involved in 71-89% of all IPV-related facial 

fractures (Buchanan et al., 2005; Lee, 2008; Tong et al., 2010).  Work by Lee (2008) in the 

Canterbury region found alcohol to be involved in 89% of all IPV-related facial fractures. 

Buchanan et al. (2005) reported similar findings, with 71.7% of IPV-related facial 

fractures in the Waikato region involving the consumption of alcohol. Tong et al. (2010) 

found approximately 75% of facial fractures in the Otago region between 2000 and 2005 

involved alcohol and/or IPV. Tong et al. (2010) concluded that their research showed an 
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increase in the number of orbital fractures in the Otago region, relative to the findings of 

Donaldson et al. (1961) and Hammond et al. (1991). Tong et al. (2010) suggested that the 

cause of the increase may be due to an improvement in medical diagnostic imaging (such 

as the advent of computerised tomography scanning) which has increased the diagnostic 

capability for isolated orbital fractures sustained from trauma such as IPV or RTA.  

 

 

RTA and facial fractures in NZ 

 

In NZ, RTAs are the third most common cause of facial fractures, following IPV and 

sporting injuries (Kieser et al., 2002; Koorey et al., 1992; Lee, 2008; 2009b; Tong et al., 

2010). RTAs account for approximately 7-12% of all facial fractures across the nation 

(Kieser et al., 2002; Lee, 2009a; Tong et al., 2010). RTA comprise one of the most 

common reasons for mortality in young NZ people (Fergusson et al., 2003). The high 

incidence of RTA in NZ youth has been associated with the consumption of alcohol and 

the resultant high-risk behaviour (Fergusson et al., 2003).  Other risk factors identified 

include excessive speed, failure to use seat belts (Fergusson et al., 2003). 

 

 

Alcohol and the aetiology of facial fractures in Islamic cultures 

 

Being Islamic, many middle-eastern countries forbid the consumption of alcohol 

(Kadkhodaie, 2006). Such countries show a much lower proportion of IPV-related facial 

fractures than that seen in western countries (Al Khateeh and Abdullah, 2007; Bataineh, 

1998; Kadkhodaie, 2006; Motamedi, 2003; Simsek et al., 2007). Hence, it may be possible 

to attribute the low level of IPV-related injuries to the low alcohol consumption. Studies 

generally show that the proportion of fractures resulting from IPV in middle-eastern 

countries is similar to those which result from falls and sport. RTAs are consistently 

reported to be the main aetiological factor for facial fractures in Islamic countries (Al 

Khateeh and Abdullah, 2007; Bataineh, 1998; Kadkhodaie, 2006; Motamedi, 2003; 

Simsek et al., 2007). However, before any association between low alcohol consumption 

and the rate of IPV-related fractures can be assumed, reasons to explain the higher levels 

of RTA must be investigated. These may involve unsafe driving practices, poor road 

conditions, lack of law enforcement, and lack of vehicle fitness checks.  
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At-risk groups  

 

Alcohol-related harm is not evenly distributed throughout the community. Patterns of 

alcohol consumption vary, and the personal, social and economic costs of alcohol abuse 

are borne by certain groups more than others (Ministry of Health, 2001). The National 

Alcohol Strategy identified that young New Zealanders, Māori, Pacific People, women and 

the elderly as being high-risk groups for alcohol-related harm. Children were also 

identified by the MOH as an important at-risk population in environments where excessive 

alcohol consumption exists (Ministry of Health, 2008a). 

 

Māori and Pacific people are the two ethnic groups in NZ which suffer the highest rates of 

hazardous drinking. It is estimated that 33% of Māori and 23% of Pacific people have a 

hazardous drinking pattern (Ministry of Health, 2008a). In comparison, only 18% of NZ 

European and 6% of NZ Asian ethnicities share the same hazardous drinking pattern 

(Ministry of Health, 2008a). Because these rates are significantly higher for Māori and 

Pacific people, those groups are a key focus in reducing the disproportionate level of 

alcohol-related harm (Ministry of Health, 2008a).  The MOH recognises that strategies 

specific to each ethnic group are required to reduce such inequalities in health.    

 

 

Māori 

 

Māori have markedly different alcohol consumption patterns from their non-Māori 

counterparts (Bramley et al., 2003). Although Māori people drink less often, the volume of 

alcohol they consume in any one drinking occasion is significantly higher than non-Māori 

(Bramley et al., 2003; Connor et al., 2005; Kypri, 2003; Sachdev, 1990). It is estimated 

that, relative to Māori, non-Māori drink 40% less alcohol by volume at any one drinking 

occasion (Kypri, 2003). Prevalence of hazardous drinking by ethnic group and gender is 

presented in Figure 4. Owing to their tendency to binge drink, Māori experience more 

alcohol-related harm and have a higher risk of injury (Connor et al., 2005). The risk of 

injury is highly dependent on the binge drinking culture established among Māori (Connor 

et al., 2005). In addition, unlike non-Māori, alcohol consumption among Māori does not 
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fall with age (Sachdev, 1990). Consequently, Māori (on average) suffer more alcohol-

related harm over a greater number of years than non-Māori.    

 

 

 

Figure 4. Prevalence of hazardous drinking habits, by sex and ethnicity in those aged 15+ 

years,  2002/03.(Ministry of Health, 2004) 

 

 

 

New Zealand Pacific peoples 

 

The Pacific population in NZ is composed of many Pacific ethnic groups, including Cook 

Islanders, Fijians, Niueans, Samoans, Tongan, and many other Micronesian groups 

(Ministry of Health, 2008a). The Pacific population is a diverse group of people who share 

similarities in culture. In the NZ census of 2006, approximately 266,000 Pacific people 

were living in NZ, comprising 6.9% of the total population. The population is said to be 

youthful, with a median age of 21 years, which is lower than the 35 years for the remaining 

population (Ministry of Health, 2008a).   

 

Alcohol consumption is an increasing concern in the Pacific population. Not only is the 

rate of alcohol consumption increasing, but Pacific people are also drinking in a hazardous 

manner (Hauakau et al., 2005; Ministry of Health, 2007). Although Pacific people are less 

likely to be drinkers, those who are drink well above the upper recommended limits. This 

is a pattern which is similar to that seen among the Māori population (Ministry of Health, 

2008a). The MOH estimate that Pacific males consume (on average) 9-10 standard drinks, 
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while Pacific females consume (on average) 6 standard dinks in a typical session (Ministry 

of Health, 2008a). The highest volumes of alcohol consumption are identified in the 18-34 

age group (Hauakau et al., 2005). This coincides with the age group which is most at risk 

of maxillofacial injury (Kieser et al., 2002). In addition, excessive levels of alcohol 

consumption are strongly associated with violence and injury in the Pacific culture 

(Hauakau et al., 2005) With its youthful culture, alcohol consumption in the Pacific 

population is expected to increase with time, possibly leading to a further increase in injury 

(Ministry of Health, 2007).  

 

The high consumption of alcohol in Pacific People may (in part) be explained by the social 

aspect of their culture (Hauakau et al., 2005). Hauakau et al. (2005) reported that, as with 

food, alcohol is a way of bringing people together and is often consumed in elevated 

quantities due to the generous nature of Pacific people. Similar to that of food, alcohol is 

often consumed until someone is full or until the alcohol is finished.  

 

 

Young people  

 

Alcohol consumption in younger age groups (especially young Māori) is increasing 

(Kypri, 2003; McCreanor et al., 2008). Excessive alcohol consumption and a tendency to 

binge drink have been shown to elevate the risk of young people being involved in 

alcohol-related harm, and this has increased among youth in NZ (Huckle et al., 2006).This 

harm is represented by fatal MVA, non-fatal MVA, drink driving, emergency department 

presentations and arrests for alcohol-related offences (Huckle et al., 2006).  

 

Young people are adopting a tendency to binge drink, with many young people reporting 

that they drink alcohol for the simple reason of getting drunk (World Health Organisation, 

2006a). People aged 18-24 years have been identified as consuming higher volumes of 

alcohol than any other age group in a typical drinking occasion (Ministry of Health, 2007).  

In addition, between 1995 and 2000 (since the legal purchasing age of alcohol was 

reduced), there has been an increase in the average number of alcoholic drinks consumed 

by young males (Ministry of Health, 2007). Figure 5 presents the increase in the average 

number of drinks consumed by males between 1995 and 2000. The amount young men 
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drink on each occasion increased from between the years 1995 and 2000 (Ministry of 

Health, 2007).   Figure 6 illustrates the prevalence of drinking large amounts of alcohol by 

age and gender.  

 

 

 

 

Figure 5. Prevalence of drinking large amounts of alcohol on a typical drinking occasion 

among drinkers, by sex and age group, 2004, Ministry of Health (2007). 

 

 

 

 

Figure 6. Mean number of standard drinks consumed by males on a typical drinking 

occasion, 1995 and 2000 (Ministry of Health, 2007) 
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NZ women 

 

The MOH reported an increase in the prevalence of excessive drinking among women 

(Ministry of Health, 2001). The difference between young men and women in the volume 

of alcohol consumed on a typical drinking occasion is closing. Women appear to be 

adopting drinking patterns similar to their male counterparts (Ministry of Health, 2001). 

The increase in  hazardous or binge drinking elevates the risk of women experiencing 

alcohol-related harm (Ministry of Health, 2001).  

 

 

Older people 

 

Alcohol consumption in the older population has recently become an area of interest for 

the MOH (Ministry of Health, 2001). According to overseas studies, the MOH reported 

that one in five older people regularly exceed recommended alcohol consumption limits 

(Ministry of Health, 2001). In addition, older people are more susceptible to the effects of 

alcohol due to specific medical conditions, changes in metabolism, and prescription 

medication (Ministry of Health, 2001). In addition, when these factors are combined with 

environmental hazardous, reduced strength, and reduced reflexes, the consumption of 

alcohol is recognised a major contributing factor for injury (Ministry of Health, 2001). 

Falls, especially, have been identified as an alcohol-related cause of injury, even during 

moderate levels of alcohol consumption. It is expected that, with the ageing NZ 

population, alcohol-related harm in older people may be on the increase (Ministry of 

Health, 2001).  
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Prevention strategies 

 

Alcohol consumption (and the issues surrounding hazardous drinking in NZ) is closely 

monitored. Many Governmental and non-Governmental agencies work in unison to 

provide an accurate overview of alcohol-related issues.  Of these, the MOH and ALAC are 

arguably the two most involved Crown-owned/Government departments which research, 

monitor and communicate issues regarding alcohol-related harm. Telephone help-lines, 

brochures and website information are provided to educate the NZ public. In addition, 

annual reports, policies and strategic plans are constantly being published to provide a 

comprehensive overview of alcohol related issues in NZ. Recommendations from 

publications such as these are utilised by Parliament to support or amend legislation that 

affects the consumption of alcohol in NZ.  

 

With the aim of reducing the harm related to excessive alcohol consumption may policies 

or strategies have been developed by MOH and ALAC. Such policies can be subdivided 

under the headings highlighted in The National Drug Policy. These include Supply 

Control, Problem Limitation, and Demand Reduction. The National Drug Policy was 

published by the MOH in conjunction with ALAC, and aimed to outline the three broad 

fields that explain in detail the most effective policies to reduce alcohol-related harm.  

Each is described briefly below.  
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Supply control  

 

The term supply control focuses on the regulations placed on alcohol use, together with the 

enforcement of those regulations. Without enforcement, such regulations would have 

minimal effect. Together, regulations and enforcement should provide an effective method 

in controlling the availability of alcohol. Supply control measures include alcohol-related 

legislation, encouraging industry/host compliance and responsibility, limiting the trading 

hours in which alcohol can be sold to the public, public liquor bans, legal blood alcohol 

limits while driving, restricted numbers of liquor licences and the ease with which licenses 

are approved, and restrictions on the density of liquor outlets.  

 

 

Minimum purchasing age 

 

Increasing the minimum purchasing age is one of the most effective strategies to reduce 

alcohol-related harm (Casswell and Maxwell, 2005). Casswell and Maxwell (2005) 

reported that an increase in alcohol consumption and alcohol-related harm was seen in the 

USA when the legal purchasing age was reduced. Furthermore, when the age was again 

increased, alcohol-related harm fell. In NZ, lowering of the drinking age has been linked 

with an increase in alcohol-related harm, especially in young people. ALAC reported that 

the harm and cost related to lowering the drinking age is unacceptably high (ALAC, 

2002b). ALAC currently recommends that the legal purchasing age for alcohol be returned 

to 20 years (ALAC, 2002b).  

 

 

Trading hours, liquor outlets and licences 

 

Reducing trading hours, the number of liquor licences and the density of liquor outlets in a 

community have all been recognised as having the potential to reduce alcohol-related harm 

(ALAC, 2009b). Since 1989, many adverse changes have occurred, however. Trading 

hours have increased, restrictions on the density of liquor outlets have been removed, and 

the process for obtaining liquor licences has become easier (Casswell and Maxwell, 2005). 

In addition, Sunday trading has been approved, and supermarkets are now able to sell beer 
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and wine on this day. Alcohol availability and access has increased in NZ, and this 

contributes to alcohol-related harm (ALAC, 2009b).   

 

ALAC has been concerned about the increased availability and accessibility of alcohol and 

its associated harm for some time (ALAC, 2009b). They suggest that measures are 

required in this field in order to reduce alcohol-related harm. Specific details of these 

measures are outlined in the ALAC publication Submission to the New Zealand Law 

Commission on the Alcohol in Our Lives Issues Paper (2009).   

 

 

Blood Alcohol Content (BAC) 

 

It is well accepted that being under the influence of alcohol impairs the ability to safely 

operate a vehicle. The effects of drink driving have imposed great cost on society and are a 

major area of concern. Currently, the legal BAC for adult drivers is 0.08 grams of alcohol 

per 100ml. For drivers under 20 years of age, the limit is 0.03. ALAC strongly 

recommends that the legal BAC be reduced to 0.05 for adult drivers and to 0.00 for drivers 

under 20. These recommendations have been put forward to the Ministry of Transport by 

ALAC.  

 

 

Alcohol interlocks 

 

Alcohol interlocks are another strategy proposed to reduce alcohol-related harm 

(reference). Alcohol interlocks are breath-testing devices which are connected to the 

ignition system in motor vehicles. Before such a vehicle can be driven, the driver must 

pass a breath test via the interlock system. ALAC has reported that such interlocks have 

been successfully implemented in Australia, Canada, the United States and Europe 

(ALAC, 2009b).     
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Demand reduction  

 

Demand reduction strategies aim to prevent alcohol-related harm by encouraging people to 

drink responsibly (ALAC, 2007). Public education and the promotion of health were 

identified as key areas in reducing the public‘s demand (Ministry of Health, 2007). This 

approach includes increasing the price of alcoholic beverages through taxation, reducing 

alcohol‘s appeal with attention to advertising and marketing, educating the public on 

alcohol-related issues, and eliminating negative role models and drinking cultures which 

support hazardous drinking.   

 

 

Pricing and taxation  

 

Alcohol prices affect the level of alcohol consumption (Casswell and Maxwell, 2005). 

This is true not only for young people, but also for hazardous drinkers. In addition to 

reducing alcohol consumption, an increase in price through taxation also provides 

increased revenue to combat the affects of alcohol-related harm, making it an attractive 

policy. Furthermore, the cost of implementing such a strategy is low (Casswell and 

Maxwell, 2005).  

 

ALAC supports increasing the retail price of alcohol. Increasing the price of alcohol is one 

of the most evidence-based and internationally well-accepted strategies (ALAC, 2007). In 

addition, ALAC recommends that any increase should be proportional to the concentration 

of alcohol in a beverage. This is seen as a method to promote low-alcohol-strength 

beverages and help promote more responsible drinking habits. 

 

 

Promotion of alcohol  

 

The promotion of alcohol via advertising, marketing, sales promotions, and sponsorship 

has a significant effect on its consumption, especially by young people (ALAC, 2009b). 

Both volume and pattern are influenced by the level of exposure. Based on this evidence, 

ALAC recommends that young people should not be exposed to alcohol advertising. They 
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recommend greater restrictions should be placed on the principles and codes of alcohol 

advertising to encourage responsible drinking.  

 

 

Problem limitation  

 

A key focus in the problem limitation strategy is the development of early interventions in 

order to prevent alcohol-related harm. In addition, it aims to assist drinkers who are 

hazardous or dependent drinkers. The overall goal is to ensure that everyone has an equal 

opportunity and access to support, treatment and rehabilitation services. It is recognised 

that such services must be effective and respond in a timely manner. Māori, Pacific 

peoples and young people are key targets because they suffer disproportionate levels of 

alcohol-related harm. An example of such a measure is the Alcohol/Drug Helpline. This is 

a toll-free service which operates 12 hours a day (from 10am to 10pm) to provide 

assistance in any alcohol-related issue. It is a measure provided by the Alcohol Drug 

Association of New Zealand to ensure that personalised help is accessible.    
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Health inequalities in New Zealand  

 

Health inequalities exist in NZ. Māori, Pacific people, and people from lower 

socioeconomic groups are identified to have worse health and die younger than other New 

Zealanders (Ministry of Health, 2002). Health disparities are recognised by the MOH as a 

major public health problem.   

 

Health in Māori is poorer than that of other New Zealanders (Ministry of Health, 2002). 

Under the Treaty of Waitangi, the Crown has an obligation to ensure Māori experience an 

equal level of health. The Crown recognises its obligations and much is being done to 

achieve this goal. An example of this is the New Zealand Health Strategy, which was 

developed by Māori Health groups and the MOH. The Health Strategy identifies the 

disparities in health and provides principles which national, regional, and local groups can 

follow to reduce inequalities in health (Ministry of Health, 2002).  

 

The disproportionate rate of facial fractures in Māori, Pacific people and young people is a 

good example of inequalities in health. Facial fractures may be a serious injury with severe 

morbidity, mortality, facial disfigurement, and loss of function (Kieser et al., 2002). It is 

the same three groups (Māori, Pacific people and young people) which suffer 

disproportionate levels of alcohol-related harm. Strong associations exist between alcohol 

misuse and injury. Reducing the rate of facial fractures in Māori, Pacific people and young 

people is a vital step in ensuring that all New Zealanders experience the same level of 

health. Alcohol-specific strategies may prove a major determining factor in achieving this 

goal. Improving the inequalities in health will not only improve the health of individuals 

but will also have a positive effect on the economy and society (Ministry of Health, 2002).  
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Treaty of Waitangi 

 

The Treaty of Waitangi was signed on the 6
th

 of February 1840 by Māori chiefs across NZ 

and the British Crown.  The Treaty is often regarded as the founding document of NZ and 

identified a relationship between Māori and the Crown. In giving Britain sovereignty over 

New Zealand, the Treaty would ensure that that Māori retained ownership of their land, 

fisheries, and other possessions. It would also ensure that Māori had the same rights of 

British citizens. It is these rights which protect the health of Māori.  

 

 

Indigenous health  

 

In countries with a colonial past, such as New Zealand, indigenous people have poorer 

health, even when socioeconomic status is accounted for (Tobias and Howden-Chapman, 

2000). Disparities in income, education, employment and housing are the primary causes 

of health inequalities among different ethnic groups. Māori at all educational, occupational 

and income levels have poorer health status than non-Māori. The same is true for Pacific 

peoples, whose health status is regarded as an intermediate level, between that of Māori 

and NZ Europeans (Tobias and Howden-Chapman, 2000). (Howden-Chapman et al, 

2000). 

 

In Australia, Canada and New Zealand indigenous health is recognised to be below that of 

non-indigenous people.  Despite all three countries consulting indigenous people, their 

health care performance is said to be underdeveloped (Smylie et al., 2006).  The extent of 

the problem extends beyond these three countries, and it is recognised that indigenous 

populations across the world have poorer health than non-indigenous people (Bhopal, 

2006). 

 

On an international level, Māori are perceived to be heavily involved in health politics and 

are well-empowered (Bhopal, 2006). This is (at least in part) attributed to the Treaty of 

Waitangi. The Treaty upholds Māori rights and plays a major in governing relationships 

between Māori and other New Zealanders. Nevertheless, inequalities still exist and may be 
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attributable to a number of factors. These factors vary across cultures because they are 

dependent on a range of external factors. Such factors include indigenous-specific factors 

relating to colonisation, globalisation, migration, and loss of language and culture (King et 

al., 2009). Classic socioeconomic indicators defined by the 1986 Ottawa Charter for 

Health Promotion also influence health (King et al., 2009). These include income, 

education, employment, living conditions, social support, and access to health care (King 

et al., 2009).  Autonomy is a key objective. Lower levels of autonomy and self-esteem are 

likely to be associated with worse health (King et al., 2009). Māori and Pacific people 

have lower incomes, education, employment and access to health services (Blakely et al., 

2006). 

 

 

Facial fractures in Indigenous Australians  

 

The indigenous population of Far North Queensland show similarities in health to that of 

Māori. These communities require ongoing promotional strategies to encourage better 

education, health and support (Oberdan and Finn, 2007). Similarities can be seen between 

the two indigenous populations with respect to facial fracture patterns and trends. Oberdan 

and Finn (2007) reported that the indigenous population serviced by the Cairns Base 

Hospital accounted for 49% of all facial fractures over a period of three years. This is 

consistent with work by Schon et al. (2001), who found that 44% of all facial fractures 

involved indigenous Australians. This is disproportionate, because the indigenous 

population accounts for only about 8% of the total population in Cairns and 18% in Far 

North Queensland, which is also serviced by the Cairns Base Hospital. Furthermore, the 

most common aetiological factor for both indigenous and non-indigenous was assault 

(74%), followed by sports and then MVA. Schon et al. (2001) postulated that the low 

incidence of MVA-related facial fractures may be attributed to the low population density 

in the region. In the indigenous group, the left-hand side of the face was more likely to be 

injured than the right, with a ratio of 3:1, suggesting assault from right-handed individuals 

(Oberdan and Finn, 2007; Schon et al., 2001). In the non-indigenous group, no left-right 

difference was noted.  
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Oberdan and Finn (2007) reported that 93% of facial fractures in the indigenous female 

group were due to assaults. Of these, 57% were documented as a result of intimate partner 

violence, with the remainder being identified as falls or of unknown aetiology. 

Concealment of the true aetiology of facial fractures in intimate partner violence is a well-

known and well-reported fact in the Australian population (Oberdan and Finn, 2007). The 

female-to-male ratio in the indigenous group was higher, with proportionally more females 

being injured than among the non-indigenous group.   

 

Work by Oberdan and Finn (2007) reported that the indigenous population of Far North 

Queensland suffered higher levels of recurrent trauma than non-indigenous Australians in 

both genders (18% and 4%, respectively). This recurrent trauma was attributed to IPV. 

Males account for the majority of facial fractures in both the indigenous (85%) and non-

indigenous (76%) groups.   

 

Differences in the craniofacial skeleton between indigenous and non-indigenous have been 

documented (Oberdan and Finn, 2007). It is believed that Aboriginal people are part of the 

Australo-Melanesian lineage. They are considered to be megadonts. Megadonts have a 

larger and more prominent mandible to account for their greater tooth size (Oberdan and 

Finn, 2007). The typical facial profile of the Aboriginal features a prominent mandible, a 

short zygomatico-maxillary complex and a broad, flat nose. It is believed that the 

craniofacial profile differences between indigenous and non-indigenous people help 

explain the differences in facial fracture presentations (Oberdan and Finn, 2007).  
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Objective 

 

This research aims to describe the incidence, aetiology, age, gender and ethnic distribution 

of facial fractures within NZ from 30
th

 June 1999 to 30
th

 June 2009.  Information gathered 

on the above aspects will be compared to previous nationwide research in order to 

establish the patterns of (and trends in) facial fractures over the past 30 years. 

  

Aim 

 

1. To describe the incidence, aetiology, age, gender and ethnic distribution of facial 

fractures in New Zealand from 30
th

 June 1999 to 30
th

 June 2009.   

2. To identify whether Māori still experience approximately twice the rate facial 

fractures relative to New Zealand Pacific Island people and New Zealand 

Europeans. 

3. To determine what influence the Sale of Liquor Amendment Act (introduced 1
st
 

December 1999) has had on facial fracture occurrence.  

4. To identify the percentage of facial fractures involving the consumption of alcohol.      

5. To collate the information gathered over the last three decades on incidence, age, 

gender and ethnic distribution of facial fractures in order to obtain an overview of 

facial fractures in New Zealand.   

 

Hypothesis  

 

The following hypotheses will be tested:  

 

1. Interpersonal violence will be the most common aetiological factor.  

2. Māori will still experience a significantly higher rate of facial fractures than any 

other NZ ethnic group. 

3. The incidence of facial fractures will show an increase after the introduction of the 

Sale of Liquor Amendment Act.   

4. The incidence of facial fractures will be increasing with time.   
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CHAPTER 2: MATERIALS AND METHODS 

 

Ethics approval  

 

A University of Otago category B ethical approval was sought and granted prior to the 

study being undertaken (see Appendix 2).  

 
 

Māori consultation  

 

The Māori data generated in this research project were analysed within a kaupapa Māori 

framework. This ensured that tikanga Māori and te kawa o te marae was upheld at all 

times. The kaupapa Māori principles in the research process included: rangatiratanga 

(Māori leadership in injury prevention); mātauranga Māori (application of Te Whare Tapa 

Wha model of health and well-being to Māori and facial fractures) and māramatanga 

(enlightenment regarding Māori injury prevention and facial fractures). 

 
 

Methods 

 

In New Zealand, two Government-owned agencies, the Ministry of Health (MOH) and the 

Accident Compensation Corporation of New Zealand (ACC), routinely collect data on 

dental and maxillofacial trauma. Approval was granted by both agencies to access 

information regarding maxillofacial fractures in New Zealand between the period 1998 and 

2008.       
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The Accident Compensation Corporation of New Zealand   

 

ACC is a Government-owned organisation that provides no-fault personal injury cover 

(treatment and rehabilitation) for everyone in New Zealand. This includes citizens, 

residents and temporary visitors. Established in April 1974, ACC was based on an 

insurance model that provided cover for everyone, regardless of fault or cause of injury
3
. 

In exchange for comprehensive medical cover and compensation for loss, people would 

forfeit the right to sue for damages.  

 

ACC operates under the Accident Compensation Act 2001, formerly the Injury Prevention, 

Rehabilitation, and Compensation (IPRC) Act 2001. It aims to prevent, treat, and 

rehabilitate any injury in order for people to maintain or return to health, as soon as it is 

practically possible.  

 

Details regarding an injury and patient sociodemographic characteristics are recorded and 

submitted to ACC by health practitioners. ACC maintains these records in a 

comprehensive database which includes diagnosis of injury, cause of injury, place of 

injury, age of patient, gender, and ethnicity. Patient demographic characteristics and injury 

details were obtained for all facial fractures that occurred in NZ, for the calendar years 

1999 to 2010. No data was supplied regarding the involvement of alcohol for the facial 

fracture database.  

 

 

  

                                                 
3
 www.acc.co.nz 
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Ministry of Health   

 

Since July 2008, the MOH has been responsible for collecting health and disability 

information across NZ, including maxillofacial injuries resulting in in-patient treatment in 

any public hospital. This database is known as the National Minimum Dataset (NMDS). 

Prior to this date, the information was collated by the New Zealand Health Information 

Service (NZHIS). Information collected is used to support the development of health 

policies and to guide funding. The MOH is the Government‘s principal advisor on health 

and disability. Its goal is to improve, promote and protect the health of New Zealanders 
4
.  

 

Once approval was obtained, MOH data regarding patient demographic characteristics and 

maxillofacial injury were accessed. Data on age, gender, ethnicity, residency status, cause 

of injury, length of hospital admission, and location of injury were available and analysed.  

 

 

 

  

                                                 
4
 www.nzhis.govt.nz 
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International Classification of Disease and Health Related 

Problems, 10
th

 revision Australian Modification  

 

The International Statistical Classification of Diseases and Related Health Problems, 10
th

 

Revision, Australian Modification (ICD-10-AM) is a modification of the original ICD-10, 

published by the World Health Organisation (WHO). The ICD-10-AM is completely 

comparable with the original ICD-10.  

 

The ICD-10-AM is a system that assigns a unique code to individual health conditions. It 

describes aspects of diseases, injuries, conditions and procedures, into a given code up to 6 

characters in length.  

 

The ICD-10 is a measure to standardise the collection and comparison of medical 

statistics. It provides access to information contained in medical records for research, 

education and administration. The medical codes also facilitate payment of health services, 

determine utilisation patterns, and evaluate cost of health care. Coding has also provided 

the basis for epidemiological studies and research into the quality of health care. ICD-10 is 

the most widely used statistical classification for diseases in the world.  

 

In this study the ICD-10-AM classification was used to define maxillofacial and facial 

fractures for the MOH database and the ACC database.  
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ACC Read Codes 

 

For data collection and statistical analysis ACC utilises both ICD-10 and Read Codes. The 

Read codes are similar to the ICD-10 codes in that they provide a specific code for any 

given diagnosis or injury. Facial fractures were identified in the ACC database by the both 

Read codes and ICD-10 codes.    
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Trends and patterns in facial fractures 

 

Both MOH and ACC databases were analysed, but not combined, to assemble a 

comprehensive overview of maxillofacial injury during the given time frame.   

 

Information regarding health and disability is collected in New Zealand using the 

International Statistical Classification of Diseases and Related Health Problems, Tenth 

Revision, Australian Modification (ICD-10-AM).  

 

Maxillofacial fractures were identified in the two databases as those cases with an 

International Classification of Disease, 10
th

 revision Australian Modification (ICD-10-

AM) diagnosis code in the range S02.0-S02.9 (see Appendix 3). In addition to the ICD-10 

classification, the ACC database identified maxillofacial fractures using the ACC Read 

codes (see Appendix 5). This system was also included to ensure that all facial fractures 

were analysed.  

 

 

Inclusion criteria  

 

For the MOH data, this study included patients who sustained maxillofacial fractures, 

defined as those requiring either inpatient or outpatient treatment, in any public hospitals 

between 30
th

 June 1999 and 30
th

 June 2009. For the ACC data, this study included patients 

who filed an injury claim to ACC within the calendar years of January 2000 to December 

2010. Only the first admission to hospital for each case was included, in order to avoid 

double counting. Readmissions for the same injury event were excluded. Cases included 

all records of facial fracture (regardless of the length of stay) to account for minimally 

displaced fractures that did not require admission.  However, to allow comparison of 

findings to that of previous studies, cases which did not require overnight admission were 

omitted, with the remaining cases labelled as serious fractures.  
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Maxillofacial fracture versus facial fractures  

 

Distinction is made between maxillofacial fractures and facial fractures. Maxillofacial 

injuries are all injuries included in the ICD-10 principal diagnosis classification range 

SO2.0-SO2.9. Facial fractures were defined by the fractures involving the facial skeleton. 

By definition this included the ICD-10 principal diagnosis classification range of SO2.0-

SO2.9 except SO2.0 (fractures of the base of skull) and SO2.5 (fracture of tooth).  

 

 

Serious injury  

 

A serious fracture is defined as any fracture that requires hospital administration of at least 

an overnight stay. Although facial fractures may present to hospital for treatment, many do 

not require hospital admission. Hence, they are managed conservatively and reviewed 

without immediate surgical intervention. Both types of fracture have been included in this 

study, however, only those defined as serious fractures can be compared to previous NZ 

literature. A serious fracture is determined by the Length of Stay variable coded by the 

MOH.        
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Analysis  

 

All rates were calculated using data from the Statistics New Zealand 2006 census of 

Population and Dwellings. Trends will be fitted by logistic regression models.    

 

Statistical analysis  

 

The data were analysed using SPSS (Statistical Packages for the Social Sciences). After 

the computation of descriptive statistics, difference among categorical variables were 

tested for statistical significance using Chi-squared tests; those among continuous 

variables were tested using analysis of variance or appropriate nonparametric tests. 

Multivariate analyses of the data were achieved using: 

1) Poisson regression to examine trends in frequency and rate over time, and to test 

for age-associated differences; and 

2) Logistic regression to examine time-related changes in the contribution of falls 

to the rate of trauma.   

 

 

 

Relative risk 

 

With reference to the various ethnic groups identified within the NZ population, relative 

risk is calculated by the number of presenting cases over the specific ethnic group 

population size. Population of each ethnic group is determined by the Statistics New 

Zealand 2006 census of Population and Dwellings. 

 

 

Alpha value 

 

Due to the large sample size the threshold for statistical significance was set between 

P<0.0001 and P<0.05. The more stringent alpha value was applied to prevent identifying 

clinically irrelevant differences in the data.  



58 

 

CHAPTER 3: RESULTS 

Accident Compensation Corporation of New Zealand (ACC) 

 

Sociodemographic characteristics  

 

Data on the number of maxillofacial fractures by sociodemogaphic characteristics and year 

are presented in Table 3. 
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Table 3. Number of maxillofacial fractures by sociodemographic characteristics and year, Accident Compensation Corporation New Zealand data, (brackets 

contain column percentages unless otherwise indicated)   

 

 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 Totalb 

Totala   21,906 (10.2)   27,302 (12.7)   28,124 (13.0)   28,529 (13.2)   28,444 (13.2)   24,367 (11.3)   11,801 (5.5)   11,471 (5.3)   11,721 (5.4)   11,263 (5.2)   10,610 (4.9) 215,538 

Gender             

  Male   13,718 (62.6)   17,399 (63.7)   17,665 (62.8)   18,028 (63.2)   17,884 (62.9)   15,462 (63.5)    7,773 (65.9)    7,510 (65.5)    7,745 (66.1)    7,363 (65.4)    6,942 (65.4) 137,489 (63.8) 

  Female     8,188 (37.4)     9,903 (36.3)   10,459 (37.2)   10,501 (36.8)   10,560 (37.1)     8,905 (36.5)    4,028 (34.1)    3,961 (34.5)    3,976 (33.9)    3,900 (34.6)    3,668 (34.6)   78,049 (36.2) 

Ethnic group             

  European   15,233 (69.5)   20,202 (74.0)   20,957 (74.5)   21,353 (74.8)   21,252 (74.7)   17,838 (73.2)    8,275 (70.1)    7,984 (69.6)    8,078 (68.9)   7,558 (67.1)    7,246 (68.3) 155,976 (72.4) 

  Māori     2,662 (12.2)     3,614 (13.2)     3,659 (13.0)     3,747 (13.1)     3,644 (12.8)     3,324 (13.6)    1,711 (14.5)    1,604 (14.0)    1,628 (13.9)   1,664 (14.8)    1,511 (14.2)   28,768 (13.3) 

  Pacific        651 (3.0)       916 (3.4)       964 (3.4)        907 (3.2)       882 (3.1)       784 (3.2)      517 (4.4)      524 (4.6)      535 (4.6)     507 (4.5)      494 (4.7)      7,681 (3.6) 

  Asian        333 (1.5)       541 (2.0)       599 (2.1)        633 (2.2)       690 (2.4)       646 (2.7)      372 (3.2)      353 (3.1)      373 (3.2)     363 (3.2)      361 (3.4)      5,264 (2.4) 

  Other     1,080 (4.9)     1,541 (5.6)     1,533 (5.5)     1,546 (5.4)    1,567 (5.5)     1,456 (6.0)      783 (6.6)      802 (7.0)      679 (5.8)     641 (5.7)      598 (5.6)    12,226 (5.7) 

  Unidentified     1,947 (8.9)       488 (1.8)       412 (1.5)       343 (1.2)      409 (1.4)       319 (1.3)      143 (1.2)      204 (1.8)      428 (3.7)     530 (4.7)      400 (3.8)      5,623 (2.6) 

a 
Absolute number of maxillofacial fractures (Row percentages) 

b 
Mean number of maxillofacial fractures per year was 19,594  

 

  



60 

 

Between the calendar years of January 2000 to December 2010, a period of 11 years, a 

total of 215,538 maxillofacial fractures were coded by the Accident Compensation 

Corporation of New Zealand.   

 

For the period 2000 to 2005, the total number of maxillofacial fractures was relatively 

constant, with a mean of 26,445 maxillofacial fractures per year. However, the total 

number of maxillofacial fractures, per year, reduced by approximately 50% or 12,000 

cases between the years 2005 and 2006. From 2006 to 2011 the total number of 

maxillofacial fractures was consistent with a mean of 11,373 fractures   

 

The majority of maxillofacial fractures occurred in males (63.8%), with females 

accounting for the remaining 36.2%.   

 

The NZ European population was the largest identified ethnic group and accounted for 

72.4% of all maxillofacial fractures coded by ACC. Māori were the second largest ethnic 

group which accounted for 13.3% of all maxillofacial fractures, followed by ‗other‘ 

(5.7%), Pacific people (3.6%) and Asian people (2.4%).  

 

 

 

 

Data on the number of facial fractures by sociodemogaphic characteristics and year is 

presented in Table 4. 
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Table 4. Number of facial fractures by sociodemographic characteristics and year, Accident Compensation Corporation New Zealand data, (brackets contain 

column percentages unless otherwise indicated)   

 

 

Year 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 Totalb 

Totala   4,558 (7.0)  6,303 (9.6)  6,271 (9.6)  5,948 (9.1)  5,852 (8.9)  5,920 (9.0)  5,626 (8.6)  6,016 (9.2)  6,530 (10.0)  6,261 (9.6)  6,216 (9.5) 65,501 

Gender             

         Male   3,115 (68.3)  4,334 (68.8)  4,313 (68.8)  4,135 (69.5)  4,075 (69.6)  4,099 (69.2)  3,995 (71.0)  4,205 (69.9)  4,579 (70.1)  4,402 (70.3)  4,373 (70.4) 45,625 (69.7) 

         Female   1,443 (31.7)  1,969 (31.2)  1,958 (31.2)  1,813 (30.5)  1,777 (30.4)  1,821 (30.8)  1,631 (29.0)  1,811 (30.1)  1,951 (29.9)  1,859 (29.7)  1,843 (29.6) 19,876 (30.3) 

Ethnic group             

     European   2,774 (60.9)  4,180 (66.3)  4,232 (67.5)  3,983 (67.0)  3,884 (66.4)  3,912 (66.1)  3,803 (67.6)  4,043 (67.2)  4,303 (65.9)  4,059 (64.8)  4,163 (67.0) 43,336 (66.2) 

      Māori     635 (13.9)  1,062 (16.8)    962 (15.3)    943 (15.9)    909 (15.5)    922 (15.6)    835 (14.8)    854 (14.2)    908 (13.9)    905 (14.5)    848 (13.6)   9,783 (14.9) 

      Pacific     230 (5.0)    347 (5.5)    398 (6.3)    344 (5.8)    327 (5.6)    313 (5.3)    299 (5.3)    325 (5.4)    375 (5.7)    335 (5.4)    325 (5.2)   3,618 (5.5) 

      Asian       89 (2.0)    139 (2.2)    150 (2.4)    174 (2.9)    187 (3.2)     198 (3.3)    201 (3.6)    207 (3.4)    224 (3.4)    215 (3.4)    221 (3.6)   2,005 (3.1) 

     Other     260 (5.7)    420 (6.7)    404 (6.4)    415 (7.0)    441 (7.5)    476 (8.0)    429 (7.6)    482 (8.0)    399 (6.1)    364 (5.8)    362 (5.8)   4,452 (6.8) 

Unidentified     570 (12.5)    155 (2.5)    125 (2.0)      89 (1.5)    104 (1.8)      99 (1.7)      59 (1.0)    105 (1.7)    321 (4.9)    383 (6.1)    297 (4.8)   2,307 (3.5) 

a 
Absolute number of maxillofacial fractures (Row percentages) 

b 
Mean number of maxillofacial fractures per year was 5,954 
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A total of 65,501 facial fractures were identified across the study period, which was 

equivalent to 30.4% of all maxillofacial fractures. The total number of fractures per year 

remained consistent, and no significant increase or decrease was detected. The mean 

number of facial fractures per year was 5,954. The pattern of maxillofacial fractures and 

facial fractures by year are illustrated in Figure 7.   

 

Males accounted for 70% of all facial fractures, with females accounting for the remaining 

30%. This provided a gender ratio of approximately 3:1 (male:female). The pattern of 

facial fractures by gender and year are presented in Figure 8. 

 

The majority of facial fractures (66.2%) occurred with New Zealand Europeans, followed 

by Māori (14.9%), Pacific People (6.8%) and Asian people (3.1%).  The pattern of facial 

fractures by identified ethnic group and year is presented in Figure 9.  

 

 

 

 

.   
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Figure 7. Pattern of maxillofacial fractures and facial fractures by year 
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Figure 8. Pattern of facial fractures in males and female by year 
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Figure 9. Pattern of facial fractures by identified ethnic group and year  

 

 

 

Data on the number of maxillofacial fractures and facial fractures by identified ethnic 

group and population within New Zealand are presented in Table 5.  
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Table 5. Total number of maxillofacial fractures and facial fractures by identifiable ethnic 

group and population, Accident Compensation Corporation New Zealand data, (brackets 

contain column percentages unless otherwise indicated)   

 

 

Ethnic group 

 

Population
a
 

Maxillofacial 

fractures 

 

Facial fractures 

NZ European 
b
 3,039,018 (75.0) 155,976 (72.4) 43,336 (66.2) 

e
 

Māori
c
   565,329 (14.0)   28,768 (13.3)   9,783 (14.9)

 
 

Pacific Peoples 265,974 (6.6)   7,681 (3.6) 3,618 (5.5)
 
 

Asian  354,549 (8.8)   5,264 (2.4) 2,005 (3.1)
 
 

Other/unidentified 
d
    36,240 (0.9)  17,849 (8.3)   6,759 (10.3) 

Total   4,261,110 (105.3)    215,538 (100.0)   65,501 (100.0) 

a
 Taken from Statistics New Zealand 2006 census 

b
 In the Statistics New Zealand Census of 2006, the term 'New Zealander' was used as a 

separate category for the first time.  Previously this category was counted in the NZ 

European category. For analysis this ‗New Zealander‘ group was combined to NZ 

European category.  

c  
The Māori population includes people who stated Māori as being either their sole ethnic 

group or one of several ethnic groups.  

d 
The classification of ―Other/unidentified‖ consisted of Middle Easter, Latin, African, any 

other ethnic group aside from the identified ethnic groups, and people who did not state 

ethnicity becoming ―unidentified‖. 

e
 P<0.001 
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Māori suffer the greatest number of facial fractures relative to numbers within the New 

Zealand population, when compared to all other identifiable ethnic groups.  Pacific People 

were second, followed by NZ European and then Asian.  

 

The Māori population was the single ethnic group to experience the highest risk of facial 

fractures. Māori comprise 14.0% of the New Zealand population yet they accounted for 

14.9% of all facial fractures. All other ethnic groups had a lower risk of facial fractures 

relative to their Māori counterparts. Pacific People were second, followed by NZ European 

and Asian. The relative risk of facial fractures by identified ethnic group is presented in 

Figure 10.  
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Figure 10. Risk of facial fractures for identified ethnic groups, relative to their New 

Zealand population.  
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Anatomical location  

 

Data on the number of maxillofacial fractures by anatomical location and calendar year are 

presented in Table 6.  
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Table 6. Number of maxillofacial fractures by anatomical location and calendar year, Accident Compensation Corporation New Zealand data, (brackets contain 

column percentages unless otherwise indicated)   

 

Calendar year 

Location  2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 Total b 

Total a  21,906 (10.2)  27,302 (12.7)  28,124 (13.0)  28,529 (13.2)  28,444 (13.2)  24,367 (11.3)  11,801 (5.5)  11,471 (5.3)  11,721 (5.4)  11,263 (5.2)  10,610 (4.9) 215,538 

Vault            0 (0.0)             3 (0.0)            1 (0.0)            3 (0.0)            5 (0.0)          10 (0.0)          11 (0.1)          11 (0.1)          19 (0.2)          23 (0.2)         42 (0.4)        128 (0.1) 

Base of skull        502 (2.3)       758 (2.8)        667 (2.4)       640 (2.2)       596 (2.1)        588 (2.4)        568 (4.8)        592 (5.2)        710 (6.1)        663 (5.9)       624 (5.9)     6,908 (3.2) 

Nasal       405 (1.8)       687 (2.5)        943 (3.4)    1,113 (3.9)    1,479 (5.2)    1,859 (7.6)    2,252 (19.1)    2,693 (23.5)    3,165 (27.0)     3,147 (27.9)    3,257 (30.7)   21,000 (9.7) 

Orbital            5 (0.0)            9 (0.0)          24 (0.1)          23 (0.1)          45 (0.2)          60 (0.2)          80 (0.7)        128 (1.1)        173 (1.5)         212 (1.9)       215 (2.0)        974 (0.5) 

Malar/maxilla          16 (0.1)          29 (0.1)          48 (0.2)          56 (0.2)          47 (0.2)          50 (0.2)          77 (0.7)        102 (0.9)        129 (1.1)         130 (1.2)       143 (1.3)        827 (0.4) 

Tooth  17,348 (79.2)  20,996 (76.9)  21,852 (77.7)  22,578 (79.1)  22,587 (79.4)  18,437 (75.7)    6,164 (52.2)    5,444 (47.5)    5,172 (44.1)     4,979 (44.2)    4,352 (41.0) 149,909 (69.6) 

Multiple face    3,551 (16.2)    4,544 (16.6)    4,305 (15.3)    3,803 (13.3)    3,393 (11.9)    2,999 (12.3)    2,215 (18.8)    1,957 (17.1)    1,717 (14.6)     1,404 (12.5)    1,195 (11.3)   31,083 (14.4) 

Other face          10 (0.0)          36 (0.1)          46 (0.2)         32 (0.1)          35 (0.1)          38 (0.2)          35 (0.3)          26 (0.2)          21 (0.2)           23 (0.2)         23 (0.2)        325 (0.2) 

Unspecified            0 (0.0)          87 (0.3)          82 (0.3)         83 (0.3)          43 (0.2)          53 (0.2)          70 (0.6)        112 (1.0)        148 (1.3)         160 (1.4)       202 (1.9)     1,040 (0.5) 

Mandible          69 (0.3)        153 (0.6)        156 (0.6)       198 (0.7)        214 (0.8)        273 (1.1)        329 (2.8)        406 (3.5)        467 (4.0)         522 (4.6)       557 (5.3)     3,344 (1.6) 

a 
Absolute number of maxillofacial fractures (row percentage) 

b 
Mean number of maxillofacial fractures per year was 19,594 



69 

 

The most common anatomical location for all maxillofacial fractures was the teeth, with 

tooth fractures accounting for 69.6% (149,909 cases) of all injuries. Fractures of the skull 

vault accounted for 0.1% (128 cases) of all fractures. These two anatomical sites (tooth 

and vault) were excluded to create the facial fracture dataset. The pattern of maxillofacial 

fractures by anatomical location and year is presented in Figure 11. 
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Figure 11. Pattern of maxillofacial fractures by anatomical location and year  

 

 

 

Between the years 2005 and 2006 there has been a significant drop in the total number of 

all maxillofacial fractures coded by ACC. The large decrease is attributed to an apparent 

decrease in the number of tooth fractures.  

 

Data on the number of facial fractures by anatomical location and year are presented in 

Table 7. 
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Table 7. Number of facial fractures by anatomical location and year, Accident Compensation Corporation New Zealand data, (brackets contain column 

percentages unless otherwise indicated)   

 

 Calendar year  

Location  2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 Total b 

Total a    4,558 (7.0)    6,303 (9.6)    6,271 (9.6)    5,948 (9.1)    5,852 (8.9)    5,920 (9.0)    5,626 (8.6)    6,016 (9.2)    6,530 (10.0)    6,261 (9.6)    6,216 (9.5) 65,501 

Base of skull        502 (11.0)       758 (12.0)       667 (10.6)       640 (10.8)       596 (10.2)       588 (9.9)       568 (10.1)        592 (9.8)       710 (10.9)       663 (10.6)       624 (10.0)    6,908 (10.5) 

Nasal       405 (8.9)       687 (10.9)       943 (15.0)    1,113 (18.7)    1,479 (25.3)    1,859 (31.4)    2,252 (40.0)    2,693 (44.8)    3,165 (48.5)    3,147 (50.3)    3,257 (52.4) 21,000 (32.1) 

Orbital           5 (0.1)          9 (0.1)         24 (0.4)         23 (0.4)         45 (0.8)         60 (1.0)         80 (1.4)        128 (2.1)       173 (2.6)       212 (3.4)        215 (3.5)      974 (1.5) 

Malar/maxilla         16 (0.4)         29 (0.5)         48 (0.8)         56 (0.9)         47 (0.8)         50 (0.8)         77 (1.4)        102 (1.7)       129 (2.0)       130 (2.1)        143 (2.3)       827 (1.3) 

Multiple face    3,551 (77.9)    4,544 (72.1)    4,305 (68.6)    3,803 (63.9)    3,393 (58.0)    2,999 (50.7)    2,215 (39.4)    1,957 (32.5)    1,717 (26.3)    1,404 (22.4)    1,195 (19.2) 31,083 (47.5) 

Other face         10 (0.2)         36 (0.6)         46 (0.7)         32 (0.5)         35 (0.6)          38 (0.6)         35 (0.6)          26 (0.4)          21 (0.3)          23 (0.4)          23 (0.4)       325 (0.5) 

Unspecified            0 (0.0)         87 (1.4)         82 (1.3)         83 (1.4)         43 (0.7)         53 (0.9)          70 (1.2)        112 (1.9)        148 (2.3)        160 (2.6)        202 (3.2)   1,040 (1.6) 

Mandible         69 (1.5)       153 (2.4)       156 (2.5)       198 (3.3)       214 (3.7)       273 (4.6)        329 (5.8)        406 (6.7)        467 (7.2)        522 (8.3)        557 (9.0)   3,344 (5.1) 

a 
Absolute number of maxillofacial fractures (row percentage) 

b 
Mean number of maxillofacial fractures per year was 5,954 
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The most common classification of anatomical site, coded by ACC, was multiple fractures, 

which accounted for 47.5% of all fractures over the 11-year period. The pattern of facial 

fractures by anatomical location and year is illustrated in Figure 12. Within the top four 

most common fractures sites, nasal bone fractures were the second (32.1%), followed by 

base of skull fractures (10.5%) and mandible (5.1%). All remaining fracture site accounted 

for less than 2% of all fractures. The proportion of facial fractures by anatomical location 

is illustrated in Figure 13.  

 

Although multiple fractures were the most common anatomical location, over the time 

period of the study, the number of fractures reduced from 77.9% of all injuries in the year 

2000, to only 19.2% in 2010. This represented the largest change across all anatomical 

locations.  

 

Nasal bone fractures showed an increase in both number and relative proportion. The 

lowest number of nasal fractures (405) was recorded in 2000, while the highest number 

(3,257) was recorded in 2010. This represented an increase of approximately 800% across 

the study period.  

 

There has been an increase in the number of orbital fractures across the 11-year period. A 

total of 5 orbital floor fractures were coded in 2000, and number of fractures coded 

increased consistently to 215 cases in 2010.  

 

Malar/maxillary fractures also showed an increase in the number of fractures across the 

study period. Only 16 cases of malar/maxillary fractures were coded in 2000 and numbers 

increased consistently to account for 143 cases in 2010.  

 

Similar to orbital fractures and malar/maxillary fractures, mandible fractures showed an  

increase in the number of fractures over time of approximately 800%. Lowest numbers 

were recorded in 2000 (69 cases) with a consistent increase every year and highest 

numbers of cases being reported in 2010 (557 cases). Mandible fractures accounted for a 

small proportion of all anatomical sites.  

 

The increase in nasal bone, malar/maxillary, orbital, and mandible fractures coincides with 

a decrease in the number of cases classified as multiple fractures. The coding in the ACC 
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data may not represent a true representation of fracture frequency for each anatomical 

location, but rather illustrate a change in specific coding detail.  

 

Other and unspecified fracture categories accounted for a small proportion (2.1%) of 

fractures.  
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Figure 12. Pattern of facial fractures by anatomical location and year 
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Figure 13. Proportions of facial fractures by anatomical location 
5
 

 

 

 

Data on the anatomical location of facial fractures by gender and anatomical location are 

presented in Table 8.  

  

                                                 
5
 http://uvahealth.com 

 

http://uvahealth.com/
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Table 8. Number of facial fractures by gender and anatomical location, Accident 

Compensation Corporation New Zealand data (brackets contain column percentages unless 

otherwise indicated)   

 

 Gender  

Location Female Male Total 

Base of skull 2,263 (11.4)   4,645 (10.2)   6,908 (10.5) 

Nasal  6,769 (34.1) 14,231 (31.2) 21,000 (32.1) 

Orbital floor   238 (1.2)    736 (1.6)   974 (1.5) 

Malar/maxillary  269 (1.4)    558 (1.2)   827 (1.3) 

Multiple skull/face  9,341 (47.0) 21,742 (47.7) 31,083 (47.5) 

Other skull/face    82 (0.4)    243 (0.5)   325 (0.5) 

Unspecified    253 (1.3)    787 (1.7)           1,040 (1.6) 

Mandible  661 (3.3) 2,683 (5.9) 3,344 (5.1) 

Total 19,876 (100.0)  45,625 (100.0)   65,501 (100.0) 

 

 

 

 

With respect to gender, the proportion of fractures in each anatomical location, were in 

general similar. The largest difference, between the proportions, was seen in mandible 

fractures. Males suffered proportionally twice the number of mandible fractures relative to 

their female counterparts.  It must be noted that in this ACC data there was a high number 

of fractures that were classified as multiple. Hence, true proportions may not be 

represented. The pattern of facial fractures by anatomical location and year for females is 

illustrated in Figure 14. The pattern of facial fractures by anatomical location and year for 

males is illustrated in Figure 15.  
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Figure 14. Pattern of facial fractures by anatomical location and year for females.  
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Figure 15. Pattern of facial fractures by anatomical site and year for males 
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Age 

 

Data on the number of maxillofacial fractures and facial fractures by age group is 

presented in Table 9.  

 

Table 9. Number of maxillofacial fractures and facial fractures by age group, Accident 

Compensation Corporation New Zealand data, (brackets contain column percentages 

unless otherwise indicated)   

 

 

 

 

The proportions of injuries differ between the maxillofacial fractures dataset and the facial 

fractures dataset. This is attributed to the large number of tooth injuries which skew the 

results for bony injury. The paediatric population in the age group 0-9 accounted for 

20.2% of all maxillofacial fractures, however, for facial fractures alone, the proportion 

halved to 9.3%. There appears to be a high proportion of tooth fracture injures in the 

younger population, however, facial fractures alone are relatively rare in children.   

 

Age group  Maxillofacial fractures Facial fractures 

0-9 43,554 (20.2)  6,110 (9.3) 

10-19 66,489 (30.8)  20,216 (30.9) 

20-29 37,411 (17.4)  16,532 (25.2) 

30-39 25,253 (11.7)    8,731 (13.3) 

40-49 20,206 (9.4) 5,618 (8.6) 

50-59 11,249 (5.2) 3,004 (4.6) 

60-69 5,297 (2.5) 1,730 (2.6) 

70-79 3,579 (1.7) 1,751 (2.7) 

80-89 2,064 (1.0) 1,423 (2.2) 

90-99     431 (0.2)    382 (0.6) 

100 +        5 (0.0)       4 (0.0) 

Total  215,538 (100.1) 65,501 (100.0) 
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The ACC datasets for facial fractures highlight that young adults, especially those aged 10-

29 years, are at an elevated risk of injury. Most facial fractures occurred in the young adult 

population, especially those under 30 years of age. The two age groups 10-19 and 20-29 

(collectively 10-29) accounted for over half of all facial fractures (56.1%). Beyond the age 

of 30 years there is a significant reduction in the number of fractures with age.  

 

 

 

Data summarising the age distribution profile for maxillofacial and facial fractures are 

presented in Table 10.  

 

Table 10. Age distribution profile for maxillofacial fractures and facial fractures, Accident 

Compensation Corporation New Zealand data 

 

 Maxillofacial fractures Facial fractures 

Mean age  25.0 28.1 

Age range 0-103 0-101 

% aged 10-29 years  48.2% 56.1% 

 

 

The age range for maxillofacial fractures was 0-103 years which was similar to that of 

facial fractures at 0-101 years. The mean age for facial fractures (28.1 years) was slightly 

higher to that of maxillofacial fractures (25.0 years). This is most likely due to the high 

number of tooth fractures in the 0-19 age group within the maxillofacial fractures dataset. 

Both datasets highlight that younger adults aged 10-29 years have an elevated risk of any 

maxillofacial injury as approximately one half of all injuries, across all ages, are contained 

within these two age groups.  

 

 

The pattern of maxillofacial fractures by gender and age is illustrated in Figure 16.  
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Figure 16. Pattern of maxillofacial fractures by gender and age  

 

For the maxillofacial fractures there is a tri-modal peak in the number of injuries (3 years, 

10 years and 18 years). The first peak may be attributed to the vast majority of dental 

injuries in young people. When fractures of the teeth (70% of all maxillofacial claims) are 

excluded alongside skull vault fractures, a better representation of facial fractures by age 

occurs. The pattern of facial fractures by age and year is illustrated in Figure 17. 
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Figure 17. Pattern of facial fractures by age and year 

 

In the facial fracture data, a single peak was detected in the total number of fractures at 17 

years for females and 18 years for males. Males consistently showed higher rates of facial 

fracture across all age groups except those beyond 70 years of age, where females surpass 

males.  
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Mandible fractures 

 

Data on the total number of mandible fractures by anatomical location and calendar year 

are presented in Table 11. 
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Table 11. Number of mandible fractures by calendar year and anatomical location, Accident Compensation Corporation New Zealand data (brackets contain 

column percentages unless otherwise indicated)   

Calendar year 

Location  2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 Total 

Unspecified  36 (52.2) 96 (62.7) 106 (67.9) 155 (78.3) 181 (84.6) 225 (82.4) 286 (86.9) 359 (88.4) 390 (83.5) 429 (82.2) 448 (80.4) 2,711 (81.1) 

Condylar 1 (1.4) 0 (0.0) 4 (2.6) 0 (0.0) 2 (0.9) 1 (0.4) 1 (0.3) 2 (0.5) 5 (1.1) 5 (1.0) 5 (0.9) 26 (7.8) 

Subcondylar 3 (4.3) 3 (2.0) 1 (0.6) 1 (0.5) 1 (0.5) 4 (1.5) 2 (0.6) 2 (0.5) 2 (0.4) 2 (0.4) 6 (1.1) 27 (8.1) 

Coronoid 3 (4.3) 0 (0.0) 2 (1.3) 1 (0.5) 1 (0.5) 2 (0.7) 2 (0.6) 1 (0.2) 2 (0.4) 1 (0.2) 2 (0.4) 17 (0.5) 

Ramus 1 (1.4) 0 (0.0) 1 (0.6) 3 (1.5) 2 (0.9) 3 (1.1) 6 (1.8) 5 (1.2) 3 (0.6) 5 (1.0) 9 (1.6) 38 (1.1) 

Angle 5 (7.2) 17 (11.1) 17 (10.9) 16 (8.1) 10 (4.7) 11 (4.0) 15 (4.6) 10 (2.5) 29 (6.2) 37 (7.1) 32 (6.3) 199 (5.9) 

Symphysis 1 (1.4) 1 (0.7) 1 (0.6) 0 (0.0) 2 (0.9) 3 (1.1) 3 (0.9) 2 (0.5) 1 (0.2) 1 (0.2) 2 (0.4) 17 (0.5) 

Alveolar 1 (1.4) 1 (0.7) 3 (1.9) 3 (1.5) 1 (0.5) 1 (0.4) 1 (0.3) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 11 (0.3) 

Body 2 (2.9) 10 (6.5) 6 (3.8) 5 (2.5) 5 (2.3) 7 (2.6) 4 (1.2) 5 (1.2) 0 (0.0) 4 (0.8) 8 (1.4) 56 (1.7) 

Multiple  16 (23.2) 25 (16.3) 15 (9.6) 14 (7.1) 9 (4.2) 16 (5.9) 9 (2.7) 20 (4.9) 35 (7.5) 38 (7.3) 45 (8.1) 242 (7.2) 

Total     69 (100.0) 153 (100.0)  156 (100.0)  198 (100.0)  214 (100.0)  273 (100.0)  329 (100.0)  406 (100.0)  467 (100.0)  522 (100.0) 557 (100.0) 3,344 (100.0) 
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With respect to location, approximately 80% of the 3,344 mandible fractures coded by 

ACC were classified as an unspecified mandible fracture. In addition there was a 

consistent increase in the number of unspecified fractures coded each year. As a result, an 

accurate representation of the proportions of the anatomical locations for mandible 

fractures cannot be composed. The total number of mandible fractures coded was low and 

accounted for only 5.1% of all fractures, which is likely to be a poor representation of 

mandibular fracture frequency. The pattern of mandibular fractures by anatomical location 

and year are illustrated in Figure 18. 
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Figure 18. Pattern of mandibular fractures by anatomical location and year. 
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Aetiology of fractures 

 

Data on the total number of maxillofacial fractures and facial fractures are presented in 

Table 12.  
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Table 12. Number of maxillofacial fractures and facial fractures by aetiology, Accident 

Compensation Corporation New Zealand data (brackets contain column percentages unless 

otherwise indicated)   

  

  Maxillofacial fractures    Facial fractures  

Aetiology   ACC classification   Frequency Total Frequency  Total  

IPV Criminal act 

Pushed or pulled 

Struck by person or animal  

Shooting  

Struck by held tool/implement  

   280 (0.1) 

 3,034 (1.4) 

53,962 (25.0) 

     31 (0.0) 

 6,024 (2.8) 

63,331 (29.3)       193 (0.3) 

       313 (0.5) 

      17,245 (26.3) 

        19 (0.0) 

    1,231 (1.9) 

19,001 (29.0) 

RTA Driving into hole/object  etc  

Loss of vehicle control  

Lurching jerks in vehicle 

Inadvertent machine/Veh Movt 

Swerving/evasive action  

Puncture  

   356 (0.2) 

 3,672 (1.7) 

  460 (0.2) 

  153 (0.1) 

  221 (0.1) 

  226 (0.1) 

  5,088 (2.4)      193 (0.3) 

    1,502 (2.3) 

     117 (0.2) 

       77 (0.1) 

        82 (0.1) 

     154 (0.2) 

2125 (3.2) 

Sports        0 (0.0)        0 (0.0)           0 (0.0)        0 (0.0) 

Falls Loss of personal balance 

Loss of hold  

Slipping skidding on foot  

Tripping or stumbling  

Something giving way underfoot 

Skid   

Twisting movement 

Folding/collapse  

 54,369 (25.2) 

  1,522 (0.7) 

12,032 (5.6) 

12,542 (5.8) 

    123 (0.1) 

   106 (0.0)  

   100 (0.0) 

     13 (0.0) 

80,807 (37.4)        7,541 (11.5) 

      290 (0.4) 

   1,222 (1.9) 

   2,378 (3.6) 

      20 (0.0) 

      45 (0.1) 

      93 (0.1) 

        2 (0.0) 

11,591 (17.7) 

Hit by 

external 

object  

Bursting/breakage/distortion 

Collapse of stack/Bulk Goods 

Collapse/overturning/inundat  

Object coming loose/shifting  

Recoiled or ejection 

 Collision/knocked over by obj 

    170 (0.1) 

    139 (0.1) 

     288 (0.1) 

   3,100 (1.4) 

    152 (0.1) 

19,456 (9.0) 

23,305 (10.8)       32 (0.0) 

      80 (0.1) 

    172 (0.3) 

     531 (0.8) 

     28 (0.0) 

 5,618 (8.6) 

6,461 (9.9) 

Other Explosion/blasting 

Exposure to elements 

Fire  

Flooding/overflow of liquid 

Lifting carrying strain 

Loss of consciousness/sleep 

Mechanical malfunction 

Misjudgement of support  

Other or unclear cause  

Unclear fire or explosion  

Wk property or characteristics 

Electrical Shock/Short Circuit  

Boiling(Violent & Inadvertent) 

     28 (0.0) 

    64 (0.0) 

       9 (0.0) 

       4 (0.0) 

    242 (0.1) 

  1,288 (0.6) 

      84 (0.0) 

  1,299 (0.6) 

 37,339 (17.3) 

     12 (0.0) 

  2,421 (1.1) 

     10 (0.0) 

        5 (0.0) 

42,805 (19.9)      19 (0.0) 

      4 (0.0) 

      7 (0.0) 

       1 (0.0) 

     91 (0.1) 

   382 (0.6) 

     14 (0.0) 

   551 (0.8) 

24,896 (38.0) 

    10 (0.0) 

 323 (0.5)  

      1 (0.0) 

      0 (0.0) 

26,299 (40.2) 

Medical  Medical treatment     202 (0.1)    202 (0.1)     24 (0.0) 24 (0.0) 

Total   215,538 (100.0) 215,538 (100.0) 65,501 (100.0) 65,501 (100.0) 
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ACC detailed information regarding the aetiology of fractures in two separate variables. 

One describes the mechanism of all aetiological factors while the second relates 

specifically to injuries sustained while engaged in sports. Although sport-related injuries 

were still included in the first variable, the second variable is required to identify which 

cases result from sports. Unfortunately, this sport-related variable was not available for 

analysis and as a result fractures relating to sports could not be isolated.   

 

The category of other was the largest aetiological category for facial fractures in the ACC 

dataset, which accounted for 40% of all fractures. Interpersonal violence was the second 

most common and accounted for 29% of all facial fractures. In descending order, falls, 

being hit by an external object and finally RTA followed. Figure 19 illustrates the total 

number of facial fractures by aetiology.  
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Figure 19. Total number of facial fractures by aetiology 
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Geographical distribution  

 

Data on the number of facial fractures by geographic location within New Zealand are 

presented in Table 13.  

 

Table 13. Total number of facial fractures by region and population, Accident 

Compensation Corporation New Zealand data (brackets contain column percentages unless 

otherwise stated)    

 

Region Population 
b 
 Facial fracture  

Northland            148,470 (3.6)  2,419 (3.7) 

Auckland          1,303,068 (32.4)  19,591 (29.9) 

Waikato            382,716 (9.5)  6,870 (10.5) 

Bay of Plenty            257,379 (6.4)  4,050 (6.2) 

Gisborne              44,499 (1.1)   787 (1.2) 

Hawkes Bay            147,783 (3.7) 2,127 (3.2) 

Taranaki            104,127 (2.6) 1,616 (2.5) 

Wanganui-Manawatu            222,423 (5.5) 3,449 (5.3) 

Wellington            448,956 (11.1)  6,587 (10.1) 

Tasman              44,625 (1.1)   561 (0.9) 

Nelson              42,888 (1.1)   755 (1.2) 

Marlborough              42,558 (1.1)   623 (1.0) 

West Coast              31,326 (0.8)   449 (0.7) 

Canterbury             521,832 (13.0)    9,409 (14.4) 

Otago             193,803 (4.8)  4,407 (6.7) 

Southland               90,876 (2.3) 1,713 (2.6) 

Overseas - - 

System -    88 (0.1) 

Total      4,027,338 (100.1) 
a
 65,501 (100.0) 

a 
Excludes the population of the Chatham Islands (609). Total NZ population including 

Chatham Islands is 4,027, 947 

b 
Taken from Statistics New Zealand 2006 
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The number of facial fractures in each region was proportional to the population. The 

Auckland region contained the largest number of facial fractures due to having the greatest 

proportion of New Zealand‘s population.   
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Ministry of Health (MOH) 

 

Sociodemographic characteristics 

 

The number of maxillofacial fractures by sociodemographic characteristics and financial 

year are presented in Table 14.  
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Table 14. Number of maxillofacial fractures by sociodemographic characteristics and financial year, Ministry of Health data (brackets contain column 

percentages unless otherwise indicated)   

 
Financial year  

 99/00 00/01 01/02 02/03 03/04 04/05 05/06 06/07 07/08 08/09 Total b 

Totala    2,882 (9.6) 3,094 (10.3)   2,883 (9.6)   2,767 (9.2)   2,878 (9.6)  3,072 (10.2)  3,121 (10.4)  3,142 (10.4)  3,168 (10.5)  3,112 (10.3)  30,109 (100.0) 

Gender            

  Male  2,245 (77.9) 2,320 (75.2)  2,245 (77.9)  2,126 (76.8)  2,265 (78.7) 2,404 (78.3) 2,455 (78.7) 2,456 (78.2) 2,467 (77.9) 2,439 (78.4) 23,422 (77.8) 

  Female     637 (22.1)    764 (24.8)     638 (22.1)     641 (23.2)     613 (21.3)    668 (21.7)    666 (21.3)    686 (21.8)     701 (22.1)    673 (21.6)   6,687 (22.2) 

Ethnicity             

  European  1,807 (62.7) 1,908 (61.9)  1,777 (61.6)  1,699 (61.4)  1,783 (62.0)  1,867 (60.8) 1,883 (60.3) 1,849 (58.8) 1,898 (59.9) 1,847 (59.4) 18,318 (60.8) 

  Māori      553 (19.2)    620 (20.1)     554 (19.2)     564 (20.4)     629 (21.9)     637 (20.7)    660 (21.2)    702 (22.3)    670 (21.1)    759 (24.2)   6,348 (21.1)  

  Pacific     213 (7.4)    201 (6.5)     217 (7.5)     206 (7.4)     202 (7.0)     247 (8.0)    275 (8.8)    267 (8.5)    277 (8.7)    266 (8.5)   2,371 (7.9) 

  Asian       77 (2.7)    101 (3.3)     100 (3.5)     108 (3.9)       97 (3.4)     122 (4.0)    122 (3.9)    114 (3.6)    139 (4.4)    127 (4.1)   1,107 (3.7) 

  Other     138 (4.8)    153 (5.0)     134 (4.6)     121 (4.4)     105 (3.6)     119 (3.9)    115 (3.7)    129 (4.1)    105 (3.3)      59 (1.9)   1,178 (3.9) 

 Unidentified       94 (3.3)    101 (3.3)     101 (3.5)       69 (2.5)       62 (2.2)       80 (2.6)      66 (2.1)      81 (2.6)      79 (2.5)      54 (1.7)      787 (2.6) 

a 
Absolute number of maxillofacial fractures (Row percentages) 

b 
Mean number of maxillofacial fractures per year was 3,011 
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A total of 30,109 maxillofacial fractures were coded by the Ministry of Health after 

presenting to a New Zealand public hospital between the financial years of June 1999 and 

July 2009. The mean number of fractures over the 10-year period was 3,011. The total 

number of maxillofacial fractures each year remained relatively constant across the 10-

year period. The total number of maxillofacial fractures by financial year is illustrated in 

Figure 20. 

  

Males consistently accounted for the majority of maxillofacial fractures, with a mean of 

77.8% over the 10 year study period. Females accounted for the remaining 22.2%. This 

produced a gender ratio (male:female) of approximately 4:1.   

 

The ethnic group that contributed the greatest number of maxillofacial fractures was NZ 

European, who accounted for 60.8% of all fractures. Māori accounted for 21.1%, followed 

by Pacific peoples (7.9%), and Asian (3.7%).   

 

 

 

Data on the number of facial fractures by sociodemographic characteristics and financial 

year are presented in Table 15. 
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Table 15. Number of facial fractures by sociodemographic characteristics and financial year, Ministry of Health data (brackets contain column percentages 

unless otherwise indicated)    

 

Financial year 

 99/00 00/01 01/02 02/03 03/04 04/05 05/06 06/07 07/08 08/09 Total b  

Total a  2,540 (9.5)  2,637 (9.9)  2,554 (9.6)  2,459 (9.2)  2,515 (9.4)  2,727 (10.2)  2,781 (10.4)  2,817 (10.6)  2,830 (10.6)  2,777 (10.4)  26,637 (100.0) 

Gender            

  Male 1,993 (78.5) 2,021 (76.6) 2,010 (78.7) 1,930 (78.5) 2,017 (80.2) 2,152 (78.9) 2,217 (79.7) 2,223 (78.9) 2,213 (78.2) 2,202 (79.3) 20,978 (78.8) 

  Female    547 (21.5)    616 (23.4)    544 (21.3)    529 (21.5)    498 (19.8)    575 (21.1)    564 (20.3)    594 (21.1)    617 (21.8)    575 (20.7)   5,659 (21.2) 

Ethnicity            

  European 1,611 (63.4) 1,662 (63.0) 1,562 (61.2) 1,543 (62.7) 1,571 (62.5) 1,678 (61.5) 1,695 (60.9) 1,677 (59.5) 1,698 (60.0) 1,651 (59.5) 16,348 (61.4) 

  Māori    469 (18.5)    514 (19.5)    486 (19.0)    486 (19.8)    534 (21.2)    551 (20.2)     568 (20.4)    619 (22.0)    606 (21.4)    687 (24.7)    5,520 (20.7) c 

  Pacific peoples    187 (7.4)    159 (6.0)    194 (7.6)    173 (7.0)    175 (7.0)    217 (8.0)    244 (8.8)    224 (8.0)    246 (8.7)    232 (8.4)    2,051 (7.7) 

  Asian      64 (2.5)      82 (3.1)      88 (3.4)      87 (3.5)      89 (3.5)    102 (3.7)    107 (3.8)      95 (3.4)    117 (4.1)    106 (3.8)       937 (3.5) 

  Other    125 (4.9)    135 (5.1)    129 (5.1)    108 (4.4)      91 (3.6)    110 (4.0)    105 (3.8)    124 (4.4)      91 (3.2)      51 (1.8)    1,069 (4.0) 

  Unidentified      84 (3.3)      85 (3.2)      95 (3.7)      62 (2.5)      55 (2.2)      69 (2.5)      62 (2.2)      78 (2.8)      72 (2.5)      50 (1.8)       712 (2.7) 

a 
Absolute number of facial fractures (Row percentages) 

b 
Mean number of facial fractures per year was 2,664  

c
 P<0.001 
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A total of 26,637 facial fractures were coded by the Ministry of Health after presenting to a 

New Zealand public hospital between the financial years of June 1999 and July 2009. 

Overall a mean of 2,664 facial fractures per year resulted. The total number of facial 

fractures per year remained relatively constant across the study period and no apparent 

increase or decreased was detected. The total number of facial fractures by financial year is 

illustrated in Figure 20.   

 

The vast majority of facial fractures (78.8%) occurred in males, with females accounting 

for the remainder (21.2%). The male-to-female ratio for facial fractures equated to 

approximately 4:1. The total number of fractures per year, in both genders, remained 

constant over the 10-year period. Total number of fractures by gender and financial year is 

illustrated in Figure 21.  

 

NZ European people accounted for 61.4% of all facial fractures over the 10-year period. 

Māori people accounted for 20.7% of all facial fractures, with Pacific people being the 

third largest ethnic group accounting for 7.7%. The Asian population suffered the least 

number of facial fractures out of all identified ethnic groups in New Zealand, accounting 

for 3.5%.  

 

Māori experienced a significant increase in the number of facial fractures over the 10-year 

period, with an increase of approximately 33%. This was the most apparent increase across 

all identified ethnic groups. No other identified ethnic group showed an increase to the 

same statistical significance. The total number of facial fractures in each ethnic group by 

financial year is presented Figure 23.   

   

 

 

The number of serious facial fractures by sociodemographic characteristics and financial 

year are presented in Table 16. 



93 

 

Table 16. Number of serious facial fractures by sociodemographic characteristics and financial year, Ministry of Health data (brackets contain column 

percentages unless otherwise indicated)    

 

Financial year 

 99/00 00/01 01/02 02/03 03/04 04/05 05/06 06/07 07/08 08/09 Total b  

Total a 1,471 (9.6) 1,514 (9.9) 1,463 (9.6) 1,451 (9.5) 1,472 (9.6)  1,592 (10.4) 1,541 (10.0) 1,572 (10.3) 1,650 (10.8) 1,591 (10.4) 15,317 (100.0) 

Gender            

  Male 1,176 (79.9) 1,174 (77.5) 1,162 (79.4) 1,149 (79.2) 1,205 (81.9) 1,282 (80.5) 1,269 (82.3) 1,267 (80.6) 1,322 (80.1) 1,278 (80.3)  12,284 (80.2) 

  Female    295 (20.1)    340 (22.5)    301 (20.6)    302 (20.8)    267 (18.1)    310 (19.5)    272 (17.7)    305 (19.4)    328 (19.9)    313 (19.7)    3,033 (19.8) 

Ethnicity            

  European    898 (61.0)    923 (61.0)    859 (58.7)    880 (60.6)    873 (59.3)    943 (59.2)    909 (59.0)    903 (57.4)    945 (57.3)    929 (58.4)    9,062 (59.2) 

  Māori     322 (21.9)    325 (21.5)    325 (22.2)    320 (22.1)    348 (23.6)    364 (22.9)     355 (23.0)    397 (25.3)    383 (23.2)    423 (26.6)    3,562 (23.3) c 

  Pacific peoples    118 (8.0)    109 (7.2)    124 (8.5)    106 (7.3)    118 (8.0)    132 (8.3)    141 (9.1)    120 (7.6)    142 (8.6)    127 (8.0)    1,237 (8.1) 

  Asian      38 (2.6)      49 (3.2)      53 (3.6)      52 (3.6)      52 (3.5)      57 (3.6)      55 (3.6)      52 (3.3)      70 (4.2)      56 (3.5)       534 (3.5) 

  Other      65 (4.4)      76 (5.0)      68 (4.6)      67 (4.6)      54 (3.7)      63 (4.0)      57 (3.7)      72 (4.6)      63 (3.8)      30 (1.9)       615 (4.0) 

  Unidentified      30 (2.0)      32 (2.1)      34 (2.3)      26 (1.8)      27 (1.8)      33 (2.1)      24 (1.6)      28 (1.8)      47 (2.8)      26 (1.6)       307 (2.0) 

a 
Absolute number of facial fractures (Row percentages) 

b 
Mean number of facial fractures per year was 1,532  

c 
P<0.05 
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A total of 15,317 serious facial fractures were coded across the 10-year study period. The 

mean number of serious facial fractures per year was 1,532. The total number of serious 

facial fractures remained relatively constant with no apparent increase or decreased being 

detected. The pattern of serious facial fractures by year is illustrated in Figure 20.   

 

Males accounted for the majority of serious facial fractures at 80.2%, with females 

accounting for the remaining 19.8%. The male-to-female ratio, for serious facial fractures, 

was 4:1. The total number of fractures for both genders remained relatively constant over 

the 10-year period. Pattern of serious facial fractures by gender and financial year is 

illustrated in Figure 22.  

 

The NZ European population accounted for the majority of all serious facial fractures, 

accounting for 59.2%. Māori were the second largest group (23.3%), followed by Pacific 

peoples (8.1%) and then the Asian population, who suffered the least number of serious 

facial fractures (3.5%).  

 

The Asian population showed the largest increase in the number of serious facial fractures 

across the 10-year study period. The number of serious fractures in the Asian population 

increased 50%, however, due to low number overall this was not found to be a significant 

increase.   

 

Across all identified ethnic groups, The Māori population showed the largest statistically 

significant increase in the number of serious facial fractures. The total number increased 

by approximately 33%, across the study period.  The pattern of serious facial fractures by 

ethnic group and financial year is presented in Figure 24.  
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Summary of sociodemographic characteristics  

 

A total of 30,109 maxillofacial fractures were coded by the Ministry of Health after 

patients presented to a New Zealand public hospital between the financial years of June 

1999 and July 2009. Of these cases, 26,637 (88.5%) were defined as facial fractures (all 

maxillofacial fractures in the ICD-10 range of S02.0 to S02.9, except fractures of the skull 

vault and teeth), with a total of 15,317 (57.5%) being serious enough to require at least 

overnight hospital admission. The remaining 43% of fractures had presented to a New 

Zealand public hospital for medical care and were discharged within a period of 24 hours.  

The pattern of fractures in each Ministry of Health dataset by financial year is presented in 

Figure 20.   

 

Serious facial fractures accounted for 50.9% of all maxillofacial fractures that were coded 

by the Ministry of Health within the study timeframe.  

 

Across all identified ethnic groups within New Zealand, the Māori population showed the 

largest increase in the number of both facial fractures and serious facial fractures over the 

10-year study period (Table 15 and Table 16). All other identifiable ethnic groups 

remained relatively constant.  
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Figure 20. Pattern of fractures in each Ministry of Health dataset, by financial year 
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Figure 21. Pattern of facial fractures by gender and financial year  
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Figure 22.Pattern of serious facial fractures by gender and financial year 

  



98 

 

0

500

1000

1500

2000

2500

99\00 00\01 01\02 02\03 03\04 04\05 05\06 06\07 07\08 08\09

Number

Financial year

NZ European Māori Pacific People Asian 

 

Figure 23. Pattern of facial fractures by identified ethnic group and financial year 
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Figure 24. Pattern of serious facial fractures by identified ethnic group and financial year 
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Table 17. Total number of facial fractures and serious facial fractures by identifiable ethnic 

group population, Ministry of Health data (brackets contain column percentages unless 

otherwise indicated)   

    

 

Ethnic group 

 

Population
a
 

 

Facial fractures 

Serious facial 

fractures 

NZ European 
b
 3,039,018 (75.0) 16,348 (61.4) 

e
 9,062 (59.2) 

e
 

Māori
 c
 565,329 (14.0)   5,520 (20.7) 3,562 (23.3) 

Pacific peoples 265,974 (6.6) 2,051 (7.7)          1,237 (8.1) 

Asian 354,549 (8.8)   937 (3.5)   534 (3.5) 

Other/unidentified 
d
  36,240 (0.9) 1,781 (6.7)   922 (6.0) 

Total 4,261,110 (105.3) 26,637 (100.0)   15,317 (100.0) 

a
 Taken from Statistics New Zealand 2006 census 

b
 In the Statistics New Zealand Census of 2006, the term 'New Zealander' was used as a 

separate category for the first time. Previously this category was included in the NZ 

European category. For statistical purposes of this study, the ‗New Zealander‘ group was 

combined to NZ European category.  

c 
The Māori population included people who stated Māori as being either their sole ethnic 

group or one of several ethnic groups.  

d 
The category of ―Other/unidentified‖ consisted of Middle Eastern, Latin, African, any 

other ethnic groups aside from the identified ethnic groups above. People who did not state 

their ethnicity became ―unidentified‖. 

e 
P<0.001 
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The proportion of facial fractures and serious facial fractures in the Māori population was 

higher than the population proportion.  

 

For facial fractures alone, the risk of a fracture for Māori, is almost twice that of the NZ 

European population. The relative risk of facial fractures by identifiable ethnic group is 

presented in Figure 19. When considering serious facial fractures, the risk increased 

further as Māori experienced twice the relative risk to that of the NZ European population. 

The relative risk of serious facial fractures by identifiable ethnic group is presented in 

Figure 26.   

 

The Pacific population experienced the second highest risk for both facial and serious 

facial fractures, across all identified ethnic groups within NZ. Relative to the NZ European 

population, Pacific peoples experience approximately one and a half times more facial 

fractures.   

 

Asian people experienced the lowest risk of facial fractures. Relative to the NZ European 

population, Asian people experienced less than half the number of all fractures. The risk is 

almost identical in both datasets.  
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 Figure 25. Relative risk of facial fracture by New Zealand identifiable ethnic group 
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Figure 26.  Relative risk of serious facial fracture by New Zealand identifiable ethnic 

group 
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Anatomical location 

 

Data on the total number of facial fractures by anatomical location and financial year is 

presented in Table 18. 
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Table 18. Number of facial fractures by financial year and anatomical location, Ministry of Health data (brackets contain column percentages unless otherwise 

indicated)   

 

 Financial year 

Location   99/00 00/01 01/02 02/03 03/04 04/05 05/06 06/07 07/08 08/09 Total
 a
 

Base of skull       345 (13.6)     383 (14.5)     308 (12.1)     308 (12.5)     308 (12.2)     282 (10.3)     287 (10.3)     287 (10.2)     294 (10.4)     200 (7.2)    3,002 (11.3)
 a 

Nasal bone  1,001 (39.4)     910 (34.5)      884 (34.6)     822 (33.4)     770 (30.6)     860 (31.5)     856 (30.8)     834 (29.6)     787 (27.8)     697 (25.1)    8,421 (31.6) 
a 

Orbital Floor     110 (4.3)     149 (5.7)     162 (6.3)     199 (8.1)     223 (8.9)     261 (9.6)     286 (10.3)     295 (10.5)     323 (11.4)     389 (14.0)    2,397 (9.0) 
a 

Malar/maxilla     404 (15.9)     463 (17.6)     429 (16.8)     384 (15.6)     428 (17.0)     515 (18.9)     521 (18.7)     456 (16.2)     461 (16.3)     485 (17.5)    4,546 (17.1) 

Mandible      560 (22.0)     585 (22.2)     641 (25.1)     635 (25.8)     639 (25.4)     679 (24.9)     704 (25.3)     793 (28.2)     795 (28.1)     834 (30.0)    6,865 (25.8) 
a 

Multiple          6 (0.2)         3 (0.1)         6 (0.2)         6 (0.2)       11 (0.4)         8 (0.3)         7 (0.3)         8 (0.3)         6 (0.2)         6 (0.2)         67 (0.3) 

Other skull       83 (3.3)     119 (4.5)     103 (4.0)       84 (3.4)     108 (4.3)       95 (3.5)     102 (3.7)     128 (4.5)     150 (5.3)     154 (5.5)    1,126 (4.2) 

Unspecified        31 (1.2)       25 (0.9)       21 (0.8)       21 (0.9)       28 (1.1)       27 (1.0)       18 (0.6)       16 (0.6)       14 (0.5)       12 (0.4)       213 (0.8) 

Total  2,540 (9.5)  2,637 (9.9)  2,554 (9.6)  2,459 (9.2)  2,515 (9.4)  2,727 (10.2)  2,781 (10.4)  2,817 (10.6)  2,830 (10.6)  2,777 (10.4)  26,637 (100.0) 

a 
P<0.001 
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Of all facial fractures that presented, nasal bone fractures were the most common site 

(31.6%), followed by mandible (25.8%), malar/maxilla (17.1%), base of skull (11.3%), 

and orbital floor (9.0%). Proportion of facial fractures by anatomical location is illustrated 

in Figure 27.  

 

Nasal bone fractures showed a significant decrease over the 10-year period and reduced in 

number by approximately 30%.  

 

There was a significant (P<0.001) increase of approximately 50%, in the number of 

mandible fractures which presented to a NZ hospital across the period of 1999/2000 to 

2008/2009. 

 

The number of base of skull fractures decreased (P<0.001) across the 10-year period. The 

highest number of fractures (345 cases) was recorded in the financial year of 1999/2000 

and steadily decreased to the lowest recording in 2008/2009 (200 cases).  

 

Orbital floor fractures increased significantly (P<0.001) across the 10-year period, with an 

increase of 300% recorded.  

 

The proportion of malar/maxilla fractures remained constant.  

 

The pattern of facial fractures by anatomical location and financial year is illustrated in 

Figure 28.    
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Figure 27. Proportions of facial fractures by anatomical location
6
 

  

                                                 
6
  http://uvahealth.com 
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Figure 28. Pattern of facial fractures by anatomical location and financial year 

 

 

The total number of serious facial fractures by anatomical location and financial year are 

presented in Table 19.  
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Table 19. Number of serious facial fractures by anatomical location and financial year, Ministry of Health data (brackets contain column percentages unless 

otherwise indicated)   

 

 Financial year 

Location   99/00 00/01 01/02 02/03 03/04 04/05 05/06 06/07 07/08 08/09 Total  

Base of skull     285 (19.4)    327 (21.6)    251 (17.2)    260 (17.9)    237 (16.1)    239 (15.0)    217 (14.1)    224 (14.2)    236 (14.3)    150 (9.4)   2,426 (15.8) a 

Nasal bone    160 (10.9)    103 (6.8)    139 (9.5)    132 (9.1)    100 (6.8)    150 (9.4)    135 (8.8)    145 (9.2)    165 (10.0)    158 (9.9)   1,387 (9.1)  

Orbital Floor      88 (6.0)    113 (7.5)    122 (8.3)    137 (9.4)    172 (11.7)    176 (11.1)    174 (11.3)    157 (10.0)    191 (11.6)    208 (13.1)   1,538 (10.0) a 

Malar/maxilla    343 (23.3)    367 (24.2)    332 (22.7)    306 (21.1)    336 (22.8)    387 (24.3)    379 (24.6)    327 (20.8)    346 (21.0)    344 (21.6)   3,467 (22.6)  

Mandible     511 (34.7)    507 (33.5)    538 (36.8)    538 (37.1)    538 (36.5)    562 (35.3)    570 (37.0)    626 (39.8)    619 (37.5)    651 (40.9)   5,660 (37.0) a 

Multiple         4 (0.3)        2 (0.1)        3 (0.2)        6 (0.4)        7 (0.5)        6 (0.4)        6 (0.4)        5 (0.3)        6 (0.4)        3 (0.2)        48 (0.3) 

Other skull      62 (4.2)      79 (5.2)      65 (4.4)      61 (4.2)      65 (4.4)      60 (3.8)      51 (3.3)      77 (4.9)      82 (5.0)      77 (4.8)      679 (4.4) 

Unspecified       18 (1.2)      16 (1.1)      13 (0.9)      11 (0.8)      17 (1.2)      12 (0.8)        9 (0.6)      11 (0.7)        5 (0.3)        0 (0.0)      112 (0.7) 

Total 1,471 (100.0) 1,514 (100.0) 1,463 (100.0) 1,451 (100.0) 1,472 (100.0) 1,592 (100.0) 1,541 (100.0) 1,572 (100.0) 1,650 (100.0) 1,591 (100.0) 15,317 (100.0) 

a 
P<0.001
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Of all serious facial fractures that presented, fractures of the mandible (37.0%) was the 

most common injury site, followed by malar/maxilla (22.6%), base of skull (15.8%), 

orbital floor (10.0%) and nasal bones (9.1%). Proportion of serious facial fractures by 

anatomical location is presented in Figure 29. 

 

Of all serious facial fracture sites, fracture of the mandible and fracture of the orbital floor, 

were the only two anatomical locations to show an increase over the 10-year period. All 

other fractures sites remained relatively constant in number. The pattern of serious facial 

fractures by anatomical location and financial year is presented in Figure 30.   

 

For serious base of skull fractures, a significant reduction (P<0.001) in the number of 

fractures, almost 50%, occurred across the 10-year period.  

 

The number of serious nasal bone fractures remained constant over the 10 years. However, 

there was a large reduction in the total number of nasal fractures when comparing all nasal 

fractures to serious nasal fractures. Nasal fractures were the most common fracture site in 

all presenting facial fractures, accounting for 31.6%, however, when considering only 

serious facial fractures, the number of nasal fractures reduced significantly to account for 

9.1%. In the serious facial fractures dataset nasal fractures were the 5
th

 most common site.  

 

Orbital floor fractures increased significantly (P<0.001) across the 10-year period, with an 

increase of 150%.  

 

Serious facial fractures which involved the malar/maxilla remained relatively constant in 

number over the study period. 
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Figure 29. Proportions of serious facial fractures by anatomical location
7
 

                                                 
7
  http://uvahealth.com 
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Figure 30. Pattern of serious facial fractures by anatomical location and financial year 
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Anatomical location by gender 

 
 

Data on the total number of fractures in both facial fractures and serious facial fractures 

(Ministry of Health datasets) by anatomical location and gender are presented in Table 20. 

 

 

Table 20. Total number of facial fractures and serious facial fractures by anatomical 

location and gender (brackets contain column percentages unless otherwise indicated)  

 

 Facial fractures Serious facial fractures 

Location Female Male Female Male 

Base of skull 745 (13.2) 2,257 (10.8) 616 (20.3) 1,810 (14.7) 

Nasal bones 2,257 (39.9) 6,164 (29.4) 447 (14.7) 940 (7.7) 

Orbital floor 551 (9.7) 1,846 (8.8) 373 (12.3) 1,165 (9.5) 

Malar/maxillary  815 (14.4) 3,731 (17.8) 619 (20.4) 2,848 (23.2) 

Mandible 948 (16.8) 5,917 (28.2) 760 (25.1) 4,900 (39.9) 

Multiple fractures 14 (0.2) 53 (0.3) 11 (0.4) 37 (0.3) 

Other skull/face 279 (4.9) 847 (4.0) 180 (5.9) 499 (4.1) 

Unspecified  50 (0.9) 163 (0.8) 27 (0.9) 85 (0.7) 

Total 5,659 (100.0) 20,978 (100.0) 3,033 (100.0) 12,284 (100.0) 

 

 

 

 

Between the two genders, males accounted for a greater proportion of mandible fractures 

than their female counterparts. This difference is seen in both datasets. However, the 

largest difference is seen in the serious facial fracture dataset, where males experience 

almost twice the number of mandible fractures, relative to their female counterparts.  

 

Females were shown to have a higher proportion of nasal fracture relative to that seen in 

males. The greatest difference is seen in all presenting facial fractures. All other 

anatomical locations have a similar proportion between both genders regardless of 

severity.  
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Anatomical location by age group  

 

Data on the number of facial fractures by anatomical location and age group are presented 

in Table 21.  
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Table 21. Number of facial fractures by anatomical location and age group (brackets contain column percentages unless otherwise indicated) 

 
 Fracture location  

 

Age group 

(years) Base of skull Nasal bones Orbital floor Malar/maxillary Mandible 

Multiple 

fractures Other skull/face 

Unspecified 

skull/face Total 

0-9 552 (18.4) 489 (5.8) 65 (2.7) 58 (1.3) 112 (1.6) 3 (4.5) 70 (6.2) 39 (18.3) 1,388 (5.2) 

10-19 612 (20.4) 3,189 (37.9) 494 (20.6) 714 (15.7) 2,038 (29.7) 7 (10.4) 225 (20.0) 35 (16.4) 7,314 (27.5) 

20-29 591 (19.7) 2,079 (24.7) 713 (29.7) 1,365 (30.0) 2,654 (38.7) 17 (25.4) 308 (27.4) 40 (18.8) 7,767 (29.2) 

30-39 397 (13.2) 1,148 (13.6) 415 (17.3) 913 (20.1) 1,046 (15.2) 14 (20.9) 208 (18.5) 31 (14.6) 4,172 (15.7) 

40-49 308 (10.3) 646 (7.7) 290 (12.1) 646 (14.2) 585 (8.5) 10 (14.9) 116 (10.3) 26 (12.2) 2627 (9.9) 

50-59 217 (7.2) 290 (3.4) 140 (5.8) 375 (8.2) 175 (2.5) 7 (10.4) 70 (6.2) 16 (7.5) 1290 (4.8) 

60-69 116 (3.9) 193 (2.3)  93 (3.9) 200 (4.4) 78 (1.1) 4 (6.0) 59 (5.2) 6 (2.8) 749 (2.8) 

70-79 117 (3.9) 144 (1.7)  94 (3.9) 135 (3.0)   65 (0.9) 3 (4.5) 31 (2.8) 8 (3.8) 597 (2.2) 

80-89  77 (2.6) 193 (2.3)  77 (3.2) 113 (2.5)  99 (1.4) 1 (1.5) 35 (3.1) 9 (4.2) 604 (2.3) 

90-99  15 (0.5)   50 (0.6)   16 (0.7) 26 (0.6)  13 (0.2) 1 (1.5) 4 (0.4) 3 (1.4) 128 (0.5) 

100+   0 (0.0)   0 (0.0)    0 (0.0)  1 (0.0)    0 (0.0) 0 (0.0)    0 (0.0) 0 (0.0)    1 (0.0) 

Total 3,002 (100.0) 8,421 (100.0) 2,397 (100.0) 4,546 (100.0) 6,865 (100.0) 67 (100.0) 1,126 (100.0) 213 (100.0) 26,637 (100.0) 
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The age groups 10-29 years account for the majority of fractures in any given anatomical 

location, except multiple fractures and malar/maxillary, where the majority of fractures are 

seen slightly later in life (20-29 year and 20-39 year age groups). Data on the number of 

facial fractures by anatomical location and age group (row percentages) are presented in 

Table 22. 
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Table 22. Number of facial fractures by anatomical location of fracture and age group (brackets contain row percentages unless otherwise indicated) 

 

 Fracture location  

 

Age group Base of skull Nasal bones Orbital floor Malar/maxillary Mandible 

Multiple 

fractures Other skull/face 

Unspecified 

skull/face Total 

0-9 552 (39.8) 489 (35.2) 65 (4.7) 58 (4.2) 112 (8.1) 3 (0.2) 70 (5.0) 39 (2.8) 1,388 (100.0) 

10-19 612 (8.4) 3,189 (43.6) 494 (6.8) 714 (9.8) 2,038 (27.9) 7 (0.1) 225 (3.1) 35 (0.5) 7,314 (100.0) 

20-29 591 (7.6) 2,079 (26.8) 713 (9.2) 1,365 (17.6) 2,654 (34.2) 17 (0.2) 308 (4.0) 40 (0.5) 7,767 (100.0) 

30-39 397 (9.5) 1,148 (27.5) 415 (9.9) 913 (21.9) 1,046 (25.1) 14 (0.3) 208 (5.0) 31 (0.7) 4,172 (100.0) 

40-49 308 (11.7) 646 (24.6) 290 (11.0) 646 (24.6) 585 (22.3) 10 (0.4) 116 (4.4) 26 (1.0) 2,627 (100.0) 

50-59 217 (16.8) 290 (22.5) 140 (10.9) 375 (29.1) 175 (13.6) 7 (0.5) 70 (5.4) 16 (1.2) 1,290 (100.0) 

60-69 116 (15.5) 193 (25.8) 93 (12.4) 200 (26.7) 78 (10.4) 4 (0.5) 59 (7.9) 6 (0.8) 749 (100.0) 

70-79 117 (19.6) 144 (24.1) 94 (15.7) 135 (22.6) 65 (10.9) 3 (0.5) 31 (5.2) 8 (1.3) 597 (100.0) 

80-89 77 (12.7) 193 (32.0) 77 (12.7) 113 (18.7) 99 (16.4) 1 (0.2) 35 (5.8) 9 (1.5) 604 (100.0) 

90-99 15 (11.7) 50 (39.1) 16 (12.5) 26 (20.3) 13 (10.2) 1 (0.8) 4 (3.1) 3 (2.3) 128 (100.0) 

100+ 0 (0.0) 0 (0.0) 0 (0.0) 1 (100.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (100.0) 

Total 3,002 (11.3) 8,421 (31.6) 2,397 (9.0) 4,546 (17.1) 6,865 (25.8) 67 (0.3) 1,126 (4.2) 213 (0.8) 26,637 (100.0) 
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The two most common anatomical fracture sites, in the paediatric population aged 0-9 

years, was base of skull fractures and nasal fractures. Collectively these two fracture sites 

accounted for 75.0% of all fractures in this age group.   

 

Across all age groups, fractures of the nasal bones were a very common injury. This was 

especially true for those aged 10-19 years of age.  

 

For people aged 20-29 years, the most common anatomical fracture site was the mandible, 

which accounted for 34.2% of all fractures. There was consistently high numbers of 

mandible fractures in young adults, up to the age of 39 years, after which a gradual 

reduction was noted. From 40 years of age and onwards there was an increase in the 

relative proportion of malar/maxillary fractures with a trend away from mandible fractures.   

 

 

 

Total number of serious facial fractures by age group and anatomical location are 

presented in Table 23.  
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Table 23. Number of serious facial fracture by anatomical location of fracture and age group (brackets contain column percentages unless otherwise indicated) 

 

 Fracture location  

 

Age group Base of skull Nasal bones Orbital floor Malar/maxillary Mandible 

Multiple 

fractures Other skull/face 

Unspecified 

skull/face Total 

0-9 443 (18.3) 43 (3.1) 55 (3.6) 37 (1.1) 89 (1.6) 2 (4.2) 56 (8.2) 23 (20.5) 748 (4.9) 

10-19 498 (20.5) 307 (22.1) 284 (18.5) 538 (15.5) 1,686 (29.8) 6 (12.5) 127 (18.7) 18 (16.1) 3,464 (22.6) 

20-29 479 (19.7) 305 (22.0) 437 (28.4) 1,015 (29.3) 2,203 (38.9) 13 (27.1) 174 (25.6) 19 (17.0) 4,645 (30.3) 

30-39 313 (12.9) 215 (15.5) 272 (17.7) 693 (20.0) 861 (15.2) 9 (18.8) 127 (18.7) 17 (15.2) 2,507 (16.4) 

40-49 243 (10.0) 148 (10.7) 192 (12.5) 506 (14.6) 466 (8.2) 7 (14.6) 67 (9.9) 11 (9.8) 1,640 (10.7) 

50-59 175 (7.2) 70 (5.0) 95 (6.2) 286 (8.2) 140 (2.5) 7 (14.6) 44 (6.5) 6 (5.4) 823 (5.4) 

60-69 95 (3.9) 67 (4.8) 63 (4.1) 170 (4.9) 64 (1.1) 2 (4.2) 34 (5.0) 4 (3.6) 499 (3.3) 

70-79 97 (4.0) 71 (5.1) 66 (4.3) 107 (3.1) 54 (1.0) 2 (4.2) 20 (2.9) 6 (5.4) 423 (2.8) 

80-89 70 (2.9) 127 (9.2) 62 (4.0) 92 (2.7) 85 (1.5) 0 (0.0) 26 (3.8) 6 (5.4) 468 (3.1) 

90-99 13 (0.5) 34 (2.5) 12 (0.8) 23 (0.7) 12 (0.2) 0 (0.0) 4 (0.6) 2 (1.8) 100 (0.7) 

Total    2,426 (100.0)   1,387 (100.0)   1,538 (100.0)   3,467 (100.0)   5,660 (100.0)       48 (100.0)     679 (100.0)     112 (100.0) 15,317 (100.0) 
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The 10-19 year and 20-29 year age groups were the two age groups that accounted for the 

most fractures at any anatomical site, except for multiple fractures and malar/maxillary 

fractures, where the age groups 20-29 and 30-29 represented the greatest number of 

fractures. This pattern is identical to that of facial fractures.  

 

Total number of serious facial fractures by age group and anatomical location (row 

percentages) is presented in Table 24.  
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Table 24. Number of serious facial fracture by anatomical location of fracture and age group (brackets contain row percentages unless otherwise indicated) 

 

 Fracture location  

 

Age group Base of skull Nasal bones Orbital floor Malar/maxillary Mandible 

Multiple 

fractures Other skull/face 

Unspecified 

skull/face Total 

0-9   443 (59.2)     43 (5.7)  55 (7.4) 37 (4.9)   89 (11.9) 2 (0.3) 56 (7.5) 23 (3.1)   748 (100.0) 

10-19   498 (14.4)    307 (8.9) 284 (8.2) 538 (15.5) 1686 (48.7) 6 (0.2) 127 (3.7) 18 (0.5) 3,464 (100.0) 

20-29   479 (10.3)    305 (6.6) 437 (9.4) 1015 (21.9) 2203 (47.4) 13 (0.3) 174 (3.7) 19 (0.4) 4,645 (100.0) 

30-39   313 (12.5)    215 (8.6) 272 (10.8) 693 (27.6) 861 (34.3) 9 (0.4) 127 (5.1) 17 (0.7) 2,507 (100.0) 

40-49   243 (14.8)    148 (9.0) 192 (11.7) 506 (30.9) 466 (28.4) 7 (0.4) 67 (4.1) 11 (0.7) 1,640 (100.0) 

50-59   175 (21.3)     70 (8.5) 95 (11.5) 286 (34.8) 140 (17.0) 7 (0.9) 44 (5.3) 6 (0.7)    823 (100.0) 

60-69     95 (19.0)     67 (13.4) 63 (12.6) 170 (34.1) 64 (12.8) 2 (0.4) 34 (6.8) 4 (0.8)    499 (100.0) 

70-79     97 (22.9)      71 (16.8) 66 (15.6) 107 (25.3) 54 (12.8) 2 (0.5) 20 (4.7) 6 (1.4)    423 (100.0) 

80-89     70 (15.0)     127 (27.1) 62 (13.2) 92 (19.7) 85 (18.2) 0 (0.0) 26 (5.6) 6 (1.3)    468 (100.0) 

90-99     13 (13.0)       34 (34.0) 12 (12.0) 23 (23.0) 12 (12.0) 0 (0.0) 4 (4.0) 2 (2.0)    100 (100.0) 

Total  2,426 (15.8) 1,387 (9.1)  1,538 (10.0)  3,467 (22.6)  5,660 (37.0)       48 (0.3)     679 (4.4)     112 (0.7) 15,317 (100.0) 
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Base of skull fracture was the anatomical site most common for serious fractures in the 0-9 

year age group.  

 

The most common anatomical site for people aged 10-39 years was the mandible. From 

40-79 years of age malar and maxillary fractures become the most common fracture site. 

Beyond 80 years of age nasal bones were the most common fracture location.   
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Age  

 

Data summarising the age distribution profile in each Ministry of Health dataset is 

presented in Table 25. 

 

 

Table 25. Age distribution profile for facial fractures and serious facial fractures, Ministry 

of Health data  

 

 Facial fractures Serious facial fractures 

Mean age  29.3 31.7 

Age range 0-100 0-98 

% aged 10-29 years  56.7% 52.9% 

 

 

 

 

With respect to age, the distribution of facial fractures and serious facial fractures were 

almost identical to each other. Both the mean age and age range varied slightly between 

the two datasets, as did the proportion of fractures contained in the 10-29 year age group.  

 

The highest number of facial fractures occurred in the younger adult age groups. The two 

age groups, 10-19 years and 20-29 years, collectively 10-29 years, accounted for over 50% 

of all fractures in both MOH datasets.  

 

The age range for both groups was almost identical. The youngest case was younger than 1 

year of age and the oldest case was 100 years of age.  

 

The pattern of facial fractures by gender and age is presented in Figure 31. 
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Figure 31. Pattern of facial fractures by age and gender, Ministry of Health data 

 

 

The number of fractures peaked in females at the age of 17 years. For males the peak was 

seen slightly later at 18 years. Overall the peak was seen at 18 years. 

 

Up to the age of 72 years males consistently showed a higher number of facial fractures 

than females, except beyond the age of 72 years.   

 

 

Pattern of serious facial fractures by gender and age is presented in Figure 32.  
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Figure 32. Pattern of serious facial fractures by age and gender, Ministry of Health data 

 

 

 

The number of serious facial fractures peaked in females at the age of 17 years. For males 

the peak was seen one year later at 18 years of age.   

 

Up to the age of 72 years males consistently showed higher numbers of serious facial 

fractures than females, except beyond the age of 72.   

 

 

 

 

Data summarising the total number of fractures by age group in each Ministry of Health 

dataset are presented in Table 26.  
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Table 26. Number of maxillofacial fractures, facial fractures, and serious facial fractures 

by age group, Ministry of Health data (brackets contain column percentages unless 

otherwise indicated)   

 

 

 

 

The paediatric population within the age range of 0-9 years accounted for 10% of all 

maxillofacial fracture. However, with respect to facial fractures alone, this proportion was 

halved, with only 5% of all facial fractures occurring, among children aged 0-9 years. The 

proportion of maxillofacial, facial fracture, and serious facial fracture for all other age 

groups were relatively constant.  

 

The highest number of facial fractures occurred in the younger adult age groups. The two 

age groups, 10-19 years and 20-29 years, collectively 10-29 years, accounted for over 50% 

of all fractures 

 

 

  

Age group (years) Maxillofacial fractures  Facial fractures Serious facial fractures 

0-9 3,075 (10.2) 1,388 (5.2) 748 (4.8) 

10-19 7,897 (26.2) 7,314 (27.5) 3,464 (22.6) 

20-29 8,184 (27.2) 7,767 (29.2) 4,645 (30.3) 

30-39 4,442 (14.8) 4,172 (15.7) 2,507 (16.4) 

40-49 2,846 (9.5) 2,627 (9.9) 1,640 (10.7) 

50-59 1,408 (4.7) 1,290 (4.8) 823 (5.4) 

60-69 827 (2.7) 749 (2.8) 499 (3.3) 

70-79 664 (2.2) 597 (2.2) 423 (2.8) 

80-89 632 (2.1) 604 (2.3) 468 (3.1) 

90-99 133 (0.4) 128 (0.5) 100 (0.7) 

100 +     1 (0.0)    1 (0.0)    0 (0.0) 

Total  30,109 (100.0) 26,637 (100.0) 15,317 (100.0) 
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Mandible fractures  

 

Data on the anatomical location of mandible fractures by financial year are presented in 

Table 27. 
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Table 27. Number of mandible fractures by financial year and anatomical location, Ministry of Health data (brackets contain column percentages unless 

otherwise indicated)    

 Financial year  

Location 99/00 00/01 01/02 02/03 03/04 04/05 05/06 06/07 07/08 08/09 Total 

Unspecified      44 (7.9)      56 (9.6)     81 (12.6)     69 (10.9)     72 (11.3)      61 (9.0)      46 (6.5)      44 (5.5)     55 (6.9)     76 (9.1)     604 (8.8) 

Condylar      51 (9.1)      43 (7.4)     53 (8.3)     52 (8.2)     48 (7.5)      63 (9.3)     7.4 (10.5)      51 (6.4)     48 (6.0)     66 (7.9)     549 (8.0) 

Subcondylar      13 (2.3)      18 (3.1)     16 (2.5)       6 (0.9)     20 (3.1)      14 (2.1)      13 (1.8)      32 (4.0)     38 (4.8)     29 (3.5)     199 (2.9) 

Coronoid        1 (0.2)        5 (0.9)       4 (0.6)       1 (0.2)       0 (0.0)        0 (0.0)        2 (0.3)        2 (0.3)       4 (0.5)       3 (0.4)       22 (0.3) 

Ramus      19 (3.4)      21 (3.6)     39 (6.1)     38 (6.0)     24 (3.8)      28 (4.1)      28 (4.0)      30 (3.8)     33 (4.2)     33 (4.0)     293 (4.3) 

Angle    215 (38.4)    221 (37.8)   224 (34.9)   240 (37.8)   261 (40.8)    266 (39.2)    322 (45.7)    292 (36.8)   323 (40.6)   353 (42.3)  2,717 (39.6) a 

Symphysis      95 (17.0)      97 (16.6)   104 (16.2)   124 (19.5)   120 (18.8)    135 (19.9)    110 (15.6)    189 (23.8)   144 (18.1)   105 (12.6)  1,223 (17.8) a 

Alveolar        2 (0.4)        3 (0.5)       1 (0.2)       1 (0.2)       3 (0.5)        6 (0.9)         1 (0.1)        4 (0.5)       7 (0.9)       3 (0.4)       31 (0.5) 

Body      96 (17.1)      93 (15.9)     84 (13.1)     80 (12.6)     69 (10.8)      89 (13.1)      74 (10.5)    114 (14.4)   110 (13.8)   129 (15.5)     938 (13.7) 

Multiple      24 (4.3)      28 (4.8)     35 (5.5)     24 (3.8)     22 (3.4)      17 (2.5)      34 (4.8)      35 (4.4)      33 (4.2)     37 (4.4)      289 (4.2) 

Total     560 (8.2)    585 (8.5)   641 (9.3)   635 (9.2)   639 (9.3)    679 (9.9)    704 (10.3)    793 (11.6)   795 (11.6)   834 (12.1) 6,865 (100.0) 

a
 P<0.05 
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For all presenting mandible fractures, the angle was the most common anatomical site, 

accounting for 39.6% of all fractures. Other anatomical fracture sites, in decreasing order 

included symphsis (17.8%), body (13.7%), condylar (7.9%) and ramus (4.3%). Alveolar 

fractures, coronoid, and subcondylar fractures were least common and when combined 

contributed less than 4% of all mandible fractures. Proportion of mandible fractures by 

anatomical location is presented in Figure 33.  

 

There was a significant increase (P<0.005) in the number of angle fractures over the 10-

year period, with an increase of approximately 50% detected. Symphysis fractures also had 

a significant increase across the study period. All other anatomical fracture sites remained 

consistent in proportion and no significant trend was detected. Hence, the rise in mandible 

fractures with time appears to be mainly attributed to the increase in angle fractures. The 

pattern of mandible fractures in each anatomical location is presented in Figure 34.   

 

 

Figure 33. Proportion of mandible fractures by anatomical location
8
 

 

                                                 
8
 http://en.wikipedia.org 
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Figure 34. Pattern of mandible fractures by anatomical location and year 

 

Data on the total number of serious mandible fracture by anatomical location and year are 

presented in Table 28.  
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 Table 28. Number of serious mandible fractures by financial year and anatomical location, Ministry of Health data (brackets contain column percentages unless 

otherwise indicated)   

 

 Financial year  

Location  99/00 00/01 01/02 02/03 03/04 04/05 05/06 06/07 07/08 08/09 Total  

Unspecified     35 (6.8)    27 (5.3)    50 (9.3)    45 (8.4)     35 (6.5)    25 (4.4)    18 (3.2)    23 (3.7)    30 (4.8)    39 (6.0)     327 (5.8) 

Condylar     46 (9.0)     29 (5.7)    40 (7.4)    36 (6.7)    38 (7.1)    44 (7.8)    54 (9.5)    28 (4.5)    32 (5.2)    41 (6.3)     388 (6.9) 

Subcondylar     11 (2.2)    16 (3.2)    13 (2.4)      5 (0.9)    17 (3.2)    12 (2.1)      9 (1.6)    24 (3.8)    26 (4.2)    21 (3.2)     154 (2.7) 

Coronoid       1 (0.2)      1 (0.2)      3 (0.6)      1 (0.2)      0 (0.0)      0 (0.0)      1 (0.2)      1 (0.2)      2 (0.3)      2 (0.3)       12 (0.2) 

Ramus     15 (2.9)    18 (3.6)     23 (4.3)    23 (4.3)    14 (2.6)    19 (3.4)    10 (1.8)    12 (1.9)    18 (2.9)    14 (2.2)     166 (2.9) 

Angle   201 (39.3)  210 (41.4)  205 (38.1)  218 (40.5)  236 (43.9)   238 (42.3)  288 (50.5)  255 (40.7)  267 (43.1)  302 (46.4)  2,420 (42.8) a 

Symphysis     92 (18.0)    95 (18.7)    98 (18.2)  120 (22.3)  118 (21.9)  133 (23.7)  103 (18.1)  171 (27.3)  136 (22.0)    95 (14.6)  1,161 (20.5) a 

Alveolar       2 (0.4)      3 (0.6)      0 (0.0)      1 (0.2)      1 (0.2)      5 (0.9)      0 (0.0)      2 (0.3)      3 (0.5)      2 (0.3)       19 (0.3) 

Body     87 (17.0)    86 (17.0)    78 (14.5)    70 (13.0)    61 (11.3)    75 (13.3)    60 (10.5)    81 (12.9)    81 (13.1)  108 (16.6)     787 (13.9) 

Multiple     21 (4.1)    22 (4.3)    28 (5.2)    19 (3.5)    18 (3.3)    11 (2.0)    27 (4.7)    29 (4.6)    24 (3.9)    27 (4.1)     226 (4.0) 

Total    511 (100.0)  507 (100.0)  538 (100.0)  538 (100.0)  538 (100.0)  562 (100.0)  570 (100.0)  626 (100.0)  619 (100.0)  651 (100.0)  5,660 (100.0) 

a
 P<0.005 
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For serious mandible fractures angle fractures were the most common anatomical site 

(42.8%), followed by symphysis (20.5%), body (13.9%), condylar (6.9%) and ramus 

(2.9%). Subcondylar, alveolar and coronoid fractures were uncommon and when 

combined, contributed less than 4% of all serious mandible fractures. The proportion of 

serious mandible fractures by anatomical location is presented in Figure 35.  

 

There was a significant increase (P<0.005) in the number of serious angle fractures and 

serious symphysis fractures. An increase of 50% was detected within the 10-year period 

for angle fractures. All other anatomical fracture sites remained consistent in proportion 

and no significant trend was detected. Pattern of serious mandible fractures by anatomical 

site and year is presented in Figure 36. 

 

 

 

Figure 35. Proportion of serious mandible fractures by anatomical location 
9
 

  

                                                 
9
 http://en.wikipedia.org 
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Figure 36. Pattern of serious mandible fractures by anatomical location and year 
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Mandible fractures by gender 

 

The pattern in mandible fractures, by anatomical location, for males alone, resembles the 

pattern for all presenting mandible fractures (male and female combined). As males 

accounted for approximately 86% of all mandible fractures this pattern was expected. The 

pattern of mandible fractures in males by anatomical location, and year is presented in 

Figure 37. The same pattern is seen for serious mandible fractures in males. The pattern of 

serious mandible fractures in males by anatomical location and year is presented in Figure 

38. 
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Figure 37. Pattern of all mandible fractures in males by anatomical location and year  
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Figure 38. Pattern of serious mandible fractures in males by anatomical location and 

financial year  
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Females accounted for 13.8% of all mandible fractures and 13.4% of serious mandible 

fractures. For females the number of mandible fractures in each anatomical location 

remained relatively constant over the study period, regardless of severity. Figure 39 

illustrates the pattern of mandibular fractures in females by anatomical location and 

financial year (specific Y-axis scale for females due to low number of fractures). The 

pattern of serious mandibular fractures in females by anatomical location and year (female 

specific Y-axis) is presented in Figure 40. 
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Figure 39. Pattern of mandible fractures in females by anatomical location and financial 

year (female-specific Y-axis) 
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Figure 40. Pattern of serious mandible fractures in females by anatomical location and 

financial year (female-specific Y-axis).  

 

 

 

 

Mandible fractures by age group  

 

 

Data on the number of mandibular fractures by age group and anatomical location are 

presented in Table 29.  
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Table 29. Number of facial fractures by mandibular by age group and anatomical location, Ministry of Health (brackets contain row percentages unless 

otherwise indicated) 

 

 

 Fracture location    

Age group Unspecified Condylar Subcondylar Coronoid Ramus Angle Symphysis Alveolar Body Mulitple sites Total 

0-9 19 (17.0) 20 (17.9) 2 (1.8) 0 (0.0) 4 (3.6) 11 (9.8) 22 (19.6) 6 (5.4) 25 (22.3) 3 (2.7) 112 (100.0) 

10-19 166 (8.1) 149 (7.3) 52 (2.6) 1 (0.0) 66 (3.2) 910 (44.7) 381 (18.7) 8 (0.4) 211 (10.4) 94 (4.6) 2,038 (100.0) 

20-29 217 (8.2) 159 (6.0) 73 (2.8) 11 (0.4) 105 (4.0) 1,196 (45.1) 472 (17.8) 4 (0.2) 319 (12.0) 98 (3.7) 2,654 (100.0) 

30-39 96 (9.2) 79 (7.6) 36 (3.4) 4 (0.4) 54 (5.2) 380 (36.3) 199 (19.0) 8 (0.8) 137 (13.1) 53 (5.1) 1,046 (100.0) 

40-49 65 (11.1) 63 (10.8) 21 (3.6) 2 (0.3) 39 (6.7) 159 (27.2) 98 (16.8) 3 (0.5) 111 (19.0) 24 (4.1) 585 (100.0) 

50-59 13 (7.4) 34 (19.4) 10 (5.7) 2 (1.1) 9 (5.1) 32 (18.3) 29 (1.6) 0 (0.0) 38 (21.7) 8 (4.6) 175 (100.0) 

60-69 9 (11.5) 12 (15.4) 2 (2.6) 0 (0.0) 6 (7,7) 14 (17.9) 5 (6.4) 2 (2.6) 24 (30.8) 4 (5.1) 78 (100.0) 

70-79 10 (15.4) 14 (21.5) 2 (3.1) 1 (1.5) 5 (7.7) 2 (3.1) 7 (10.8) 0 (0.0) 21 (32.3) 3 (4.6) 65 (100.0) 

80-89 8 (8.1) 16 (16.2) 1 (1.0) 1 (1.0) 5 (5.1) 13 (13.1) 9 (9.1) 0 (0.0) 44 (44.4) 2 (2.0) 99 (100.0) 

90-99 1 (7.7) 3 (23.1) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (7.7) 0 (0.0) 8 (61.5) 0 (0.0) 13 (100.0) 

Total      604 (8.8)    549 (8.0)     199 (2.9)        22 (0.3)      293 (4.3)  2,717 (39.6)  1,223 (17.8)         31 (0.5)     938 (13.7)   289 (4.2) 6,865 (100.0) 
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The most common mandible fracture site for middle aged adults (10-39 years) was the 

angle. However, with age, the most common fracture site changed with the body of the 

mandible becoming the most common site, especially in age groups above 50 years. The 

proportion of body fractures continued to increase with age.   

 

 

The number of serious mandible fractures by anatomical location and age group are 

presented in Table 30.  
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Table 30. Number of serious mandible fractures by anatomical location and age group (brackets contain row percentages unless otherwise indicated) 

 

 

 Fracture location    

Age group Unspecified Condylar Subcondylar Coronoid Ramus Angle Symphysis Alveolar Body Mulitple sites Total 

0-9 12 (13.5) 15 (16.9) 2 (2.2) 0 (0.0) 3 (3.4) 11 (12.4) 21 (23.6) 3 (3.4) 20 (22.5) 2 (2.2)    89 (100.0) 

10-19 76 (4.5) 105 (6.2) 39 (2.3) 0 (0.0) 30 (1.8) 817 (48.5) 362 (21.5) 7 (0.4) 175 (10.4) 75 (4.4) 1,686 (100.0) 

20-29 113 (5.1) 123 (5.6) 57 (2.6) 6 (0.3) 63 (2.9) 1,056 (47.9) 448 (20.3) 0 (0.0) 258 (11.7) 79 (3.6) 2,203 (100.0) 

30-39 58 (6.7) 50 (5.8) 26 (3.0) 2 (0.2) 33 (3.8) 345 (40.1) 188 (21.8) 6 (0.7) 114 (13.2) 39 (4.5)   861 (100.0) 

40-49 41 (8.8) 41 (8.8) 19 (4.1) 1 (0.2) 20 (4.3) 140 (30.0) 94 (20.2) 2 (0.4) 92 (19.7) 16 (3.4)    466 (100.0) 

50-59 6 (4.3) 22 (15.7) 7 (5.0) 1 (0.7) 7 (5.0) 27 (19.3) 28 (20.0) 0 (0.0) 35 (25.0) 7 (5.0)   140 (100.0) 

60-69 6 (9.4) 10 (15.6) 1 (1.6) 0 (0.0) 3 (4.7) 11 (17.2) 5 (7.8) 1 (1.6) 24 (37.5) 3 (4.7)    64 (100.0) 

70-79 6 (11.1) 8 (14.8) 2 (3.7) 1 (1.9) 4 (7.4) 2 (3.7) 7 (13.0) 0 (0.0) 21 (38.9) 3 (5.6)    54 (100.0) 

80-89 8 (9.4) 12 (14.1) 1 (1.2) 1 (1.2) 3 (3.5) 11 (12.9) 7 (8.2) 0 (0.0) 40 (47.1) 2 (2.4)    85 (100.0) 

90-99 1 (8.3) 2 (16.7) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (8.3) 0 (0.0) 8 (66.7) 0 (0.0)    12 (100.0) 

Total      327 (5.8)    388 (6.9)     154 (2.7)       12 (0.2)      166 (2.9)  2,420 (42.8)  1,161 (20.5)         19 (0.3)    787 (13.9)    226 (4.0) 5,660 (100.0) 
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The most common serious mandible fracture site for middle aged adults (10-39 years) was 

the angle. However, with age the most common fracture site changed, with the body of the 

mandible being the most common fractures site, in age groups above 50 years. The 

proportion of body fractures increased with increasing age.   
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Aetiology  

 

The aetiology of facial fractures and serious facial fractures is presented in Table 31. 
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Table 31. Aetiology for facial fractures and serious facial fractures, as coded by the ICD-10 External Cause of Injury, Ministry of Health data (brackets contain 

column percentages unless otherwise indicated) 

  

 

 ICD-10  

E-code 

 

 

Description of aetiology 

 

 

Facial fractures 

 

 

Serious facial fractures 

V01-V99 Road transport accidents  4,199 (15.8)  3,164 (20.7) 

W00-W19 Falls  4,573 (17.2)  3,039 (19.8) 

W20-X59 Other/sport   7,658 (28.7)  2,848 (18.6) 

X60-X84 Intentional self harm     58 (0.2)     42 (0.3) 

X85-Y09 Interpersonal violence 10,036 (37.7)  6,164 (40.2) 

Y10-Y34 Unspecified event      15 (0.1)     11 (0.1) 

Y35-Y36 Legal intervention/war     17 (0.1)     10 (0.1) 

Y40-Y84 Medical misadventure/complication     52 (0.2)     22 (0.1) 

Y85-Y89 Sequelae of external causes of morbidity and mortality     23 (0.1)     14 (0.1) 

Y90-Y98 Supplemental factors related to causes of morbidity and 

mortality 

     6 (0.0)       3 (0.0) 

Total   26,637 (100.0)  15,317 (100.0) 
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The single most common cause for the facial fracture data was interpersonal violence 

(IPV), which accounted for 37.7% of all fractures. The second most common aetiological 

factor for the facial fracture group was other/sports (28.7%), followed by falls (17.2%) and 

―RTA‖ (15.8%). Intentional self harm, legal intervention/war, and medical 

misadventure/complication were uncommon causes of fractures and accounted for less 

than 0.5% of all fractures.  

 

The number of unspecified aetiological cases for all datasets was low (0.1%). Information 

on ―sequelae of external causes of morbidity and mortality‖ and ―supplemental factors‖ 

was also low, accounting for less than 0.2%.  

 

Between the two fracture datasets (facial fractures and serious facial fractures) the 

proportions for aetiology changed. IPV remained the most common cause for serious facial 

fractures and increased slightly to 40.2%. Between all presenting fractures and serious 

fractures, an increase occurred in the proportion of RTA, which became the second most 

common cause (rather than fourth). Falls were the third largest cause of serious fractures 

followed by other/sports (19.8% and 18.6% respectively).  

 

Low numbers of serious facial fracture cases occurred in the Intentional self harm, legal 

intervention/war and medical misadventure/complication groups, with totals accounting 

for less than 0.5% of fractures. 

 

 

Data on the total number of facial fractures by aetiology and financial year are presented in 

Table 32. 
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Table 32. Total number of facial fractures by aetiology and financial year, Ministry of Health data (brackets contain column percentages unless otherwise 

indicated) 

 

Aetiology 99/00 00/01 01/02 02/03 03/04 04/05 05/06 06/07 07/08 08/09 Total b 

RTA 465 (18.3) 471 (17.9) 432 (16.9) 355 (14.4) 416 (16.5) 434 (15.9) 395 (14.2) 408 (14.5) 460 (16.3) 363 (13.1) 4,199 (15.8)a 

Falls 467 (18.4) 489 (18.5) 448 (17.5) 453 (18.4) 413 (16.4) 446 (16.4) 455 (16.4) 462 (16.4) 476 (16.8) 464 (16.7) 4,573 (17.2) 

Other/sport 821 (32.3) 786 (29.8) 780 (30.5) 744 (30.3) 758 (30.1) 766 (28.1) 790 (28.4) 785 (27.9) 728 (25.7) 700 (25.2) 7,658 (32.3)a 

Self harm    6 (0.2)    8 (0.3)    3 (0.1)    3 (0.1)   12 (0.5)    4 (0.1)    8 (0.3)   4 (0.1)    4 (0.1)    6 (0.2)   58 (0.2) 

IPV   776 (30.6) 866 (32.8) 885 (43.7) 893 (36.3) 909 (36.1) 1,047 (38.4) 1,128 (40.6)  1,149 (40.8)  1,154 (40.8) 1,229 (44.3) 10,036 (37.7)a 

Unspecified     0 (0.0)   1 (0.0)    2 (0.1)    0 (0.0)     2 (0.1)     1 (0.0)      2 (0.1)       0 (0.0)      4 (0.1)    3 (0.1)    15 (0.1) 

Legal/war     1 (0.0)     7 (0.3)    1 (0.0)    1 (0.0)     2 (0.1)    0 (0.0)     0 (0.0)     1 (0.0)     0 (0.0)    4 (0.1)    17 (0.1) 

Medical    1 (0.0)     7 (0.3)    3 (0.1)     4 (0.2)     1 (0.0)     28 (1.0)    1 (0.0)   3 (0.1)     2 (0.1)    2 (0.1)    52 (0.2) 

Sequelae    3 (0.1)   2 (0.1)    0 (0.0)     6 (0.2)     2 (0.1)        1 (0.0)    2 (0.1)    5 (0.2)     0 (0.0)    2 (0.1)     23 (0.1) 

Supplemental     0 (0.0)   0 (0.0)    0 (0.0)     0 (0.0)     0 (0.0)      0 (0.0)    0 (0.0)   0 (0.0)     2 (0.1)    4 (0.1)      6 (0.1) 

Total 2,540 (100.0) 2,637 (100.0) 2,554 (100.0)   2,459 (100.0)   2,515 (100.0)   2,727 (100.0) 2,781 (100.0) 2,817 (100.0) 2,830 (100.0) 2,777 (100.0) 26,637 (100.0) 

a
 P<0.001 
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The number of facial fractures attributed to IPV showed a statistically significant 

(P<0.001) increase over time and IPV was the single largest contributor (37.7%) of facial 

fractures. The number of facial fractures attributed to IPV increased every year across the 

10-year study period with a total increase of approximately 50%. The pattern of facial 

fractures by aetiology and financial year are presented in Figure 41.  

 

Facial fractures attributed to RTA and other/sports showed a statistically significant 

decrease (P<0.001) over the given study period.    
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Figure 41. Pattern of facial fractures by aetiology and financial year  
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Table 33. Total number of serious facial fractures by aetiology and financial year, Ministry of Health data (brackets contain column percentages unless 

otherwise indicated) 

 

 

Aetiology 99/00 00/01 01/02 02/03 03/04 04/05 05/06 06/07 07/08 08/09 Total b 

RTA 370 (25.2) 354 (23.4) 328 (22.4) 275 (19.0) 313 (21.3) 337 (21.2) 295 (19.1) 276 (17.6) 363 (22.0) 253 (15.9) 3,164 (20.7)a 

Falls 326 (22.2) 348 (23.0) 297 (20.3) 328 (22.6) 279 (19.0) 285 (17.9) 284 (18.4) 308 (19.6) 294 (17.8) 290 (18.2) 3,039 (19.8) 

Other/sport 241 (16.4) 276 (18.2) 279 (19.1) 281 (19.4) 279 (19.0) 327 (20.5) 290 (18.8) 288 (18.3) 286 (17.3) 301 (18.9) 2,848 (18.6) 

Self harm    6 (0.4)    6 (0.4)    0 (0.0)    2 (0.1)    6 (0.4)    2 (0.1)    6 (0.4)    4 (0.3)    4 (0.2)    6 (0.4)   42 (0.3) 

IPV 526 (35.8) 519 (34.3) 553 (37.8) 557 (38.4) 591 (40.1) 638 (40.1) 663 (43.0) 689 (43.8) 697 (42.2) 731 (45.9) 6,164 (40.2)a 

Unspecified     0 (0.0)    1 (0.1)    2 (0.1)    0 (0.0)    2 (0.1)    1 (0.1)    1 (0.1)    0 (0.0)    3 (0.2)    1 (0.1)     11 (0.1) 

Legal/war     0 (0.0)    3 (0.2)    1 (0.1)    1 (0.1)    1 (0.1)    0 (0.0)    0 (0.0)    1 (0.1)    0 (0.0)    3 (0.2)     10 (0.1) 

Medical    1 (0.1)    6 (0.4)     3 (0.2)    3 (0.2)    0 (0.0)    1 (0.1)    1 (0.1)    3 (0.2)    2 (0.1)    2 (0.1)   22 (0.1) 

Sequelae    1 (0.1)    1 (0.1)     0 (0.0)    4 (0.3)    1 (0.1)    1 (0.1)    1 (0.1)    3 (0.2)    0 (0.0)    2 (0.1)    14 (0.1) 

Supplemental     0 (0.0)    0 (0.0)    0 (0.0)    0 (0.0)    0 (0.0)     0 (0.0)    0 (0.0)    0 (0.0)    1 (0.1)    2 (0.1)      3 (0.0) 

Total 1,471 (100.0) 1,514 (100.0) 1,463 (100.0) 1,451 (100.0) 1,472 (100.0) 1,592 (100.0) 1,541 (100.0) 1,572 (100.0) 1,650 (100.0) 1,591 (100.0) 15,317 (100.0) 

a
 P<0.001 
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IPV was the only aetiological factor shown to have a significant increase (P<0.001) in the 

total number of serious facial fractures across the 10-year study period. The number of 

serious facial fractures attributed to RTA decreased significantly (P<0.001). The pattern of 

serious facial fractures by aetiology and financial year is illustrated in Figure 42.     
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Figure 42. Pattern of serious facial fractures by aetiology and financial year 

 

 

Data on the place of occurrence for facial fractures and serious facial fracture datasets are 

presented in Table 34. 
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Table 34. Place of occurrence for facial fracture and serious facial fracture datasets, as coded by the ICD-10 External Cause of injury, Ministry of Health data 

(brackets contain column percentages unless otherwise indicated)   

  

ICD-10 

E-code   

 

Place of occurrence  

 

Facial fractures 

 

Serious facial fractures  

0 Home   1,141 (4.3)    780 (5.1) 

1 Residential institution      492 (1.8)    350 (2.3) 

2 School, other, public area     232 (0.9)    135 (0.9) 

3 Sports, athletics arena     960 (3.6)    482 (3.1) 

4 Street and highway     838 (3.1)    584 (3.8) 

5 Trade and service area  1,437 (5.4)  1,096 (7.2) 

6 Industrial and construction      754 (2.8)     593 (3.9) 

7 Farm       75 (0.3)       56 (0.4) 

8 Other (beach, lake, sea, zoo)    311 (1.2)      201 (1.3) 

9 Unspecified  20,392 (76.6)  11,037 (72.1) 

 Missing        5 (0.0)         3 (0.0) 

Total   26,637 (100.0) 15,317 (100.0) 
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Information on the aetiology of facial fractures (The External Cause of Injury 

Classification) included information on the ―Place of occurrence‖.  However, over 70% of 

all cases, in both datasets, were unspecified and as a result no valid results can be obtained. 

  

 

 

Data on the activity during time of injury for facial fractures and serious facial fractures 

are presented in Table 35.  
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Table 35. Activity during time of fracture for facial fractures and serious facial fractures, as coded by the External Cause of Injury, Ministry of Health data 

(brackets contain column percentages unless otherwise indicated) 

  

ICD-10 

E- code   

 

Activity during time of fracture 

 

Facial fractures 

 

Serious facial fractures 

0 Sport   934 (3.5)    435 (2.8) 

1 Leisure   362 (1.4)    233 (1.5) 

2 Working for income    189 (0.7)    147 (1.0) 

3 Other types of work     59 (0.2)      42 (0.3) 

4 Resting, eating, sleeping, other vital     63 (0.2)      46 (0.3) 

8 Other specified activities    934 (3.5)    603 (3.9) 

9 Unspecified  23,998 (90.1) 13,762 (89.9) 

 Missing      98 (0.4)     49 (0.3) 

Total   26,637 (100.0) 15,317 (100.0) 
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Approximately 90% of cases were coded as unspecified with regards to the activity at time 

of injury for both fracture datasets. As a consequence, no valid results can be obtained for 

this aspect of aetiology.  

 

 

 

 

Aetiology and gender  

 

The total number of facial fractures in females by financial year and aetiology year is 

presented in Table 36. 
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Table 36. Number of facial fractures for females by financial year and aetiology, Ministry of Health data (brackets contain column percentages unless otherwise 

indicated) 

 
 Financial year  

Aetiology 99/00 00/01 01/02 02/03 03/04 04/05 05/06 06/07 07/08 08/09 Total b 

RTA 142 (26.0) 158 (25.6) 123 (22.6) 106 (20.0) 110 (22.1) 129 (22.4) 122 (21.6) 131 (22.1) 149 (24.1) 115 (20.0) 1,285 (22.7) 

Falls 148 (27.1) 167 (27.1) 175 (32.2) 152 (28.7) 137 (27.5) 174 (30.3) 172 (30.5) 182 (30.6) 206 (33.4) 195 (33.9) 1,708 (30.2) 

Other/sport 165 (30.2) 169 (27.4) 146 (26.8) 153 (28.9) 154 (30.9) 145 (25.2) 154 (27.3) 153 (25.8) 135 (21.9) 122 (21.2) 1,496 (26.4) 

Self harm   0 (0.0)   2 (0.3)   1 (0.2)   1 (0.2) 1 (0.2)   2 (0.3)   3 (0.5)   1 (0.2) 0 (0.0)   1 (0.2) 12 (0.2) 

IPV 91 (16.6) 115 (18.7) 96 (17.6) 112 (21.2) 94 (18.9) 118 (20.5) 112 (19.9) 124 (20.9) 126 (20.4) 139 (24.2) 1,127 (19.9) 

Unspecified      0 (0.0)   0 (0.0)   1 (0.2)   0 (0.0) 0 (0.0)   1 (0.2)   0 (0.0)      0 (0.0)   1 (0.2)   2 (0.3)   5 (0.1) 

Medical   1 (0.2)   3 (0.5)   2 (0.4)   2 (0.4) 1 (0.2)    6 (1.0)   1 (0.2)      1 (0.2)    0 (0.0)    1 (0.2)  18 (0.3) 

Sequelae    0 (0.0)    2 (0.3)   0 (0.0)   3 (0.6) 1 (0.2)   0 (0.0)   0 (0.0)     2 (0.3)     0 (0.0)    0 (0.0)   8 (0.1) 

Total 547 (100.0) 616 (100.0) 544 (100.0) 529 (100.0) 498 (100.0) 575 (100.0) 564 (100.0)  594 (100.0) 617 (100.0) 575 (100.0) 5,659 (100.0) 
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The cause for the largest number of facial fractures in females was falls, which accounted 

for approximately 1/3 (30.2%) of all fractures, across the 10-year period. The next largest 

cause was other/sport (26.4%), followed by road traffic accidents (22.7%) and 

interpersonal violence (19.9%). Facial fractures resulting from medical treatment or self 

harm were low in number and collectively accounted for 30 cases, which is equivalent to 

0.3%.  

 

The number of facial fractures with an unspecified cause was low, accounting for only 

0.1% or 5 cases.  

 

The total number of fractures per year in each aetiological factor remained relatively 

consistent across the study period. The pattern of facial fractures in females by aetiology is 

illustrated in Figure 43. 
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Figure 43. Pattern of facial fractures by aetiology and financial year for females  
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Data on the total number of serious facial fractures in females by financial year and 

aetiology are presented in Table 37.  
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Table 37. Number of serious facial fractures for females by financial year and aetiology, Ministry of Health data (brackets contain column percentages unless 

otherwise indicated) 

 
 Financial year  

Aetiology 99/00 00/01 01/02 02/03 03/04 04/05 05/06 06/07 07/08 08/09 Total b 

RTA 117 (39.7) 122 (35.9) 96 (31.9) 84 (27.8) 84 (31.5) 96 (31.0) 90 (33.1) 81 (26.6) 114 (34.8) 83 (26.5) 967 (31.9) 

Falls 101 (34.2) 107 (31.5) 111 (36.9) 111 (36.8) 91 (34.1) 115 (37.1) 100 (36.8) 119 (39.0) 122 (37.2) 116 (37.1) 1,093 (36.0) 

Other/sport 31 (10.5) 42 (12.4) 37 (12.3) 44 (14.6) 33 (12.4) 42 (13.5) 32 (11.8) 46 (15.1) 37 (11.3) 51 (16.3) 395 (13.0) 

Self harm 0 (0.0) 2 (0.6) 0 (0.0) 1 (0.3) 1 (0.4) 1 (0.3) 2 (0.7) 1 (0.3) 0 (0.0) 1 (0.3) 9 (0.3) 

IPV 45 (15.3) 64 (18.8) 54 (17.9) 59 (19.5) 57 (21.3) 55 (17.7) 47 (17.3) 56 (18.4) 54 (16.5) 60 (19.2) 551 (18.2) 

Unspecified  0 (0.0) 0 (0.0) 1 (0.3) 0 (0.0) 0 (0.0) 1 (0.3) 0 (0.0) 0 (0.0) 1 (0.3) 1 (0.3) 4 (0.1) 

Medical 1 (0.3) 2 (0.6) 2 (0.7) 1 (0.3) 0 (0.0) 0 (0.0) 1 (0.4) 1 (0.3) 0 (0.0) 1 (0.3) 9 (0.3) 

Sequelae 0 (0.0) 1 (0.3) 0 (0.0) 2 (0.7) 1 (0.4) 0 (0.0) 0 (0.0) 1 (0.3) 0 (0.0) 0 (0.0) 5 (0.2) 

Total 295 (100.0) 340 (100.0) 301 (100.0) 302 (100.0) 267 (100.0) 310 (100.0) 272 (100.0) 305 (100.0) 328 (100.0) 313 (100.0) 3,033 (100.0) 

 

 

 



155 

 

The main cause of serious facial fractures in females was falls, which accounted for 36.0% 

of all serious fractures. RTAs were the second largest cause (31.9%) followed by IPV 

(18.2%) and other/sport (13.0%). Fractures due to self harm and medical consequences 

accounted for 18 cases out of 3,033 fractures. The pattern of serious fracture by aetiology 

and financial year for females are present in Figure 44. 

 

The number of serious fractures with an unspecified cause was low and accounted for 

0.1% or 4 cases.   

 

The number of fractures in each cause remained constant over the 10-year period. 
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Figure 44. Pattern of serious facial fractures by aetiology and financial year for females  
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By comparison of all facial fractures and serious facial fractures, in females, an increase in 

the proportion of facial fractures attributed to road traffic accident occurred. In the facial 

fracture dataset, road traffic accidents were the third largest cause of fractures, however, in 

the serious facial fractures dataset it was second.  

 

 

Data on the number of facial fracture in males by aetiology and financial year is presented 

in Table 38.    
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Table 38. Number of facial fractures for males by financial year and aetiology, Ministry of Health data (brackets contain column percentages unless otherwise 

indicated) 

 
 Financial year  

Aetiology 99/00 00/01 01/02 02/03 03/04 04/05 05/06 06/07 07/08 08/09 Total b 

RTA 323 (16.2) 313 (15.5) 309 (15.4) 249 (12.9) 306 (15.2) 305 (14.2) 273 (12.3) 277 (12.5) 311 (14.1) 248 (11.3) 2,914 (13.9) 

Falls 319 (16.0) 322 (15.9) 273 (13.6) 301 (15.6) 276 (13.7) 272 (12.6) 283 (12.8) 280 (12.6) 270 (12.2) 269 (12.2) 2,865 (13.7) 

Other/sport 656 (32.9) 617 (30.5) 634 (31.5) 591 (30.6) 604 (29.9) 621 (28.9) 636 (28.7) 632 (28.4) 593 (26.8) 578 (26.2) 6,162 (29.4) 

Self harm    6 (0.3)    6 (0.3)    2 (0.1)    2 (0.1)   11 (0.5)   2 (0.1)   5 (0.2)    3 (0.1)    4 (0.2)    5 (0.2)    46 (0.2) 

IPV 685 (34.4) 751 (37.2) 789 (39.3) 781 (40.5) 815 (40.4) 929 (43.2) 1,016 (45.8) 1,025 (46.1) 1,028 (46.5) 1,090 (49.5) 8,909 (42.5) 

Unspecified     0 (0.0)    1 (0.0)     1 (0.0)    0 (0.0)    2 (0.1)    0 (0.0)    2 (0.1)    0 (0.0)    3 (0.1)    1 (0.0)    10 (0.0) 

War    1 (0.1)    7 (0.3)    1 (0.0)    1 (0.1)    2 (0.1)    0 (0.0)    0 (0.0)     1 (0.0)    0 (0.0)    4 (0.2)    17 (0.1) 

Medical    0 (0.0)    4 (0.2)    1 (0.0)    2 (0.1)    0 (0.0) 22 (1.0)    0 (0.0)     2 (0.1)    2 (0.1)   1 (0.0)    34 (0.2) 

Sequelae    3 (0.2)    0 (0.0)    0 (0.0)     3 (0.2)    1 (0.0)    1 (0.0)    2 (0.1)    3 (0.1)    0 (0.0)    2 (0.1)    15 (0.1) 

Supplemental     0 (0.0)     0 (0.0)    0 (0.0)     0 (0.0)    0 (0.0)    0 (0.0)     0 (0.0)    0 (0.0)    2 (0.1)    4 (0.2)      6 (0.0) 

Total 1,993 (100.0) 2,021 (100.0) 2,010 (100.0) 1,930 (100.0) 2,017 (100.0) 2,152 (100.0) 2,217 (100.0) 2,223 (100.0) 2,213 (100.0) 2,202 (100.0) 20,978 (100.0) 
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Interpersonal violence was the largest cause of facial fractures in males across the 10-year 

study period, accounting for 42.5% of all fractures. The second most common cause of 

facial fractures in males was sport/other, accounting for 29.4% of all fractures, followed by 

road traffic accidents (13.9%) and falls (13.7%). 

 

In addition, the proportion of fractures attributed to interpersonal violence increased with 

time. No increase or decrease was seen in the total numbers of any other aetiological 

factor. The pattern of facial fractures in males by aetiology and financial year are 

illustrated in Figure 45.   
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Figure 45. Pattern of facial fractures in males by aetiology and financial year.  

 

 

Total number of serious facial fractures for males by aetiology and financial year are 

presented in Table 39.  



159 

 

Table 39. Number of serious facial fractures for males by financial year and aetiology, Ministry of Health data (brackets contain column percentages unless 

otherwise indicated) 

 
 Financial year  

Aetiology 99/00 00/01 01/02 02/03 03/04 04/05 05/06 06/07 07/08 08/09 Total b 

RTA 253 (21.5) 232 (19.8) 232 (20.0) 191 (16.6) 229 (19.0) 241 (18.8) 205 (16.2) 195 (15.4) 249 (18.8) 170 (13.3) 2,197 (17.9) 

Falls 225 (19.1) 241 (20.5) 186 (16.0) 217 (18.9) 188 (15.6) 170 (13.3) 184 (14.5) 189 (14.9) 172 (13.0) 174 (13.6) 1,946 (15.8) 

Other/sport 210 (17.9) 234 (19.9) 242 (20.8) 237 (20.6) 246 (20.4) 285 (22.2) 258 (20.3) 242 (19.1) 249 (18.8) 250 (19.6) 2,453 (20.0) 

Self harm    6 (0.5)    4 (0.3)    0 (0.0)    1 (0.1)    5 (0.4)    1 (0.1)    4 (0.3)    3 (0.2) 4 (0.3)    5 (0.4)    33 (0.3) 

IPV 481 (40.9) 455 (38.8) 499 (42.9) 498 (43.3) 534 (44.3) 583 (45.5) 616 (48.5) 633 (50.0) 643 (48.6) 671 (52.5) 5,613 (45.7) 

Unspecified     0 (0.0)     1 (0.1)    1 (0.1)     0 (0.0)    2 (0.2)    0 (0.0)     1 (0.1)    0 (0.0)    2 (0.2)    0 (0.0)    7 (0.1) 

War    0 (0.0)    3 (0.3)    1 (0.1)    1 (0.1)    1 (0.1)    0 (0.0)    0 (0.0)    1 (0.1)    0 (0.0)    3 (0.2)    10 (0.1) 

Medical    0 (0.0)    4 (0.3)    1 (0.1)    2 (0.2)    0 (0.0)    1 (0.1)    0 (0.0)    2 (0.2)    2 (0.2)    1 (0.1)    13 (0.1) 

Sequelae    1 (0.1)    0 (0.0)    0 (0.0)    2 (0.2)    0 (0.0)    1 (0.1)    1 (0.1)    2 (0.2)    0 (0.0)     2 (0.2)      9 (0.1) 

Supplemental     0 (0.0)    0 (0.0)    0 (0.0)     0 (0.0)    0 (0.0)     0 (0.0)    0 (0.0)    0 (0.0)    1 (0.1)     2 (0.2)       3 (0.0) 

Total 1,176 (100.0) 1,174 (100.0) 1,162 (100.0) 1,149 (100.0) 1,205 (100.0) 1,282 (100.0) 1,269 (100.0) 1,267 (100.0) 1,322 (100.0) 1,278 (100.0) 12,284 (100.0) 
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For serious facial fractures in males, interpersonal violence was the most common cause, 

accounting for almost half of all fractures (45.7%), over the 10-year period. Other/sports 

were second (20.0%), followed by road traffic accidents (17.9%) and fall (15.8%).  

 

The number of serious facial fractures attributed to interpersonal violence increased by 

approximately 33% over the 10 years. In the financial year of 08/09, interpersonal 

violence-related fractures accounted for over 50% of all fractures. RTA, falls, and 

other/sports remained consistent in number over the ten years.  The pattern of serious 

facial fractures in males by aetiology and financial year is presented in Figure 46.  

 

There was an increase in the number of fractures attributed to interpersonal violence for 

both datasets (facial fractures and serious facial fractures). There was a decrease in the 

proportion of fractures attributed to other/sports as with overnight admission. This implies 

that fractures due to other/sports tend to be less severe, as fewer fractures attributed to 

other/sports are seen in overnight admission.   
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Figure 46. Pattern of serious facial fractures in males by aetiology and financial year.  
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The number of facial fractures by aetiology and anatomical location is presented in Table 

40.  
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Table 40. Number of facial fractures by aetiology and anatomical location, Ministry of Health data (brackets contain column percentages unless otherwise 

indicated) 

 

 Anatomical location  

Aetiology  Base of Skull Nasal Orbital floor Malar/max Mandible Multiple Other face Unspecified Total 

RTA 1,083 (36.1)  688 (8.2)   332 (13.9)  902 (19.8) 838 (12.2) 40 (59.7) 249 (22.1) 67 (31.5)  4,199 (15.8) 

Falls 1,094 (36.4) 1,171 (13.9)   390 (16.3)  738 (16.2) 889 (12.9)  9 (13.4) 219 (19.4) 63 (29.6)  4,573 (17.2) 

Other/sport 310 (10.3) 4,331 (51.4)   529 (22.1) 1,109 (24.4) 1,142 (16.6) 4 (6.0) 199 (17.7) 34 (16.0)  7,658 (28.7) 

Self harm 22 (0.7)     3 (0.0)     0 (0.0)   13 (0.3)             13 (0.2) 0 (0.0)   2 (0.2) 5 (2.3)     58 (0.2) 

IPV 481 (16.0) 2,174 (25.8) 1,141 (47.6) 1,769 (38.9)        3,961 (57.7) 12 (17.9) 454 (40.3) 44 (20.7) 10,036 (37.7) 

Unspecified  7 (0.2)     1 (0.0)     2 (0.1)      2 (0.0)    2 (0.0)  1 (1.5)   0 (0.0) 0 (0.0)     15 (0.1) 

War/legal  0 (0.0)     7 (0.1)    1 (0.0)     2 (0.0)    6 (0.1)  0 (0.0)   1 (0.1) 0 (0.0)     17 (0.1) 

Medical   2 (0.1)   30 (0.4)    0 (0.0)     5 (0.1)   13 (0.2)  1 (1.5)   1 (0.1) 0 (0.0)     52 (0.2) 

Sequelae  3 (0.1)   16 (0.2)    2 (0.1)     2 (0.0)     0 (0.0)  0 (0.0)   0 (0.0) 0 (0.0)     23 (0.1) 

Supplemental   0 (0.0)      0 (0.0)    0 (0.0)      4 (0.1)    1 (0.0)  0 (0.0)   1 (0.1) 0 (0.0)      6 (0.0) 

Total       3,002 (100.0)      8,421 (100.0)      2,397 (100.0)        4,546 (100.0)       6,865 (100.0)          67 (100.0)      1,126 (100.0)        213 (100.0)      26,637 (100.0) 
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Interpersonal violence was the single largest cause of orbital floor fractures (47.6%), 

malar/maxilla fractures (38.9%), and mandible fractures (57.7%). Interpersonal violence 

also accounted for one quarter (25.8%) of all nasal fractures.  

 

Other/sport accounted for over half (51.4%) of all nasal fractures.  

 

Road traffic accidents contributed to the majority of multiple facial fractures, accounting 

for 59.7% of all multiple facial fractures. Road traffic accidents and falls, collectively, 

accounted for 70% of all skull vault fractures. Contributions from both causes were almost 

equal at 36.1% and 36.4% respectively.   

 

 

The number of serious facial fractures by aetiology and anatomical location is presented in 

Table 41. 
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Table 41. Number of serious facial fractures by aetiology and anatomical location, Ministry of Health data (brackets contain column percentages unless 

otherwise indicated) 

 

 

 Anatomical location of fracture  

Aetiology Base of Skull Nasal Orbital floor Malar/max Mandible Multiple Other face Unspecified Total 

RTA  914 (37.7) 302 (21.8)  256 (16.6) 752 (21.7)   695 (12.3)  31 (64.6)  184 (27.1)   30 (26.8)  3,164 (20.7) 

Falls  898 (37.0) 347 (25.0)  280 (18.2) 587 (16.9)   730 (12.9)   7 (14.6)  149 (21.9)   41 (36.6)  3,039 (19.8) 

Other/sport 245 (10.1) 326 (23.5)  348 (22.6) 851 (24.5)   954 (16.9)  3 (6.2)  105 (15.5)   16 (14.3)  2,848 (18.6) 

Self harm  13 (0.5)   2 (0.1)    0 (0.0)        12 (0.3)   11 (0.2)  0 (0.0)   2 (0.3)   2 (1.8)    42 (0.3) 

IPV 345 (14.2) 399 (28.8)  650 (42.3)   1,254 (36.2) 3,249 (57.4)   6 (12.5) 238 (35.1)   23 (20.5) 6,164 (40.2) 

Unspecified   6 (0.2)   0 (0.0)    1 (0.1)   2 (0.1)     2 (0.0)  0 (0.0)   0 (0.0)   0 (0.0)     11 (0.1) 

War/legal   0 (0.0)   2 (0.1)    1 (0.1)     1 (0.0)    6 (0.1)  0 (0.0)   0 (0.0)   0 (0.0)     10 (0.1) 

Medical    2 (0.1)   2 (0.1)    0 (0.0)    4 (0.1)   12 (0.2)  1 (2.1)   1 (0.1)   0 (0.0)     22 (0.1) 

Sequelae   3 (0.1)   7 (0.5)    2 (0.1)   2 (0.1)    0 (0.0)  0 (0.0)   0 (0.0)   0 (0.0)    14 (0.1) 

Supplemental     0 (0.0)   0 (0.0)     0 (0.0)    2 (0.1)    1 (0.0)  0 (0.0)   0 (0.0)   0 (0.0)       3 (0.0) 

Total   2,426 (100.0)   1,387 (100.0) 1,538 (100.0)   3,467 (100.0)   5,660 (100.0)       48 (100.0)      679 (100.0)      112 (100.0)  15,317 (100.0) 
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Interpersonal violence was the single largest cause of serious mandible fractures (57.4%), 

serious orbital floor fractures (42.3%), serious malar/maxilla fractures (36.2%), and 

serious nasal fractures (28.8%).  

 

The order of each cause is almost identical to that to facial fractures, with the exception of 

interpersonal violence having accounted for a larger proportion of serious nasal fractures. 

Hence, it may be suggested that nasal fractures due to other/sports do not require 

admission as often. Other/sport accounted for one quarter of all serious nasal fractures.  

 

Road-traffic-accidents were the single largest contributor of multiple fractures to the face 

(65%). This may suggest that road traffic accidents cause a more severe injury.  

 

Serious skull vault fractures were predominantly due to road traffic accidents and falls. 

Collectively they accounted for 74% of all skull vault fractures. Contributions from both 

causes were almost equal at approximately 37%.  

 

 

 

 

The number of facial fractures by aetiology and age group are presented in Table 42.   
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Table 42. Number of facial fractures by aetiology and age group, Ministry of Health data (brackets contain column percentages unless otherwise indicated) 

 

 Age group (years)  

Aetiology  0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90-99 100+ Total 

RTA 320 (23.1) 1,212 (16.6) 1,013 (13.0) 626 (15.0) 474 (18.0) 271 (21.0) 160 (21.4) 82 (13.7) 37 (6.1) 4 (3.1) 0 (0.0) 4,199 (15.8) 

Falls 582 (41.9) 635 (8.7) 715 (9.2) 432 (10.4) 410 (15.6) 366 (28.4) 356 (47.5)    435 (72.9) 522 (86.4)     119 (93.0) 1 (0.1) 4,573 (17.2) 

Other/sport 466 (33.6) 2,798 (38.3) 2,124 (27.3) 1,119 (26.8) 634 (24.1) 298 (23.1) 118 (15.8) 65 (10.9) 33 (5.5) 3 (2.3) 0 (0.0) 7,658 (28.7) 

Self harm  0 (0.0)      9 (0.1)    10 (0.1)    16 (0.4)    7 (0.3)   7 (0.5)    8 (1.1) 0 (0.0) 1 (0.2) 0 (0.0) 0 (0.0)    58 (0.2) 

IPV 19 (1.4) 2,632 (36.0) 3,869 (49.8) 1,956 (46.9) 1,090 (41.5) 340 (26.4) 106 (14.2) 14 (2.3) 10 (1.7) 0 (0.0) 0 (0.0) 10,036 (37.7) 

Unspecified 1 (0.1)    4 (0.1)     5 (0.1)    2 (0.0)    2 (0.1)     0 (0.0)   1 (0.1) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)     15 (0.1) 

War/legal 0 (0.0)     2 (0.0)    8 (0.1)    6 (0.1)    1 (0.0)      0 (0.0)   0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)     17 (0.1) 

Medical 0 (0.0) 19 (0.3)   13 (0.2)    8 (0.2)    5 (0.2)     4 (0.3)    0 (0.0) 0 (0.0) 1 (0.2) 2 (1.6) 0 (0.0)     52 (0.2) 

Sequelae 0 (0.0)    3 (0.0)    8 (0.1)    5 (0.1)    3 (0.1)     3 (0.2)   0 (0.0) 1 (0.2) 0 (0.0) 0 (0.0) 0 (0.0)     23 (0.1) 

 Supplemental 0 (0.0)    0 (0.0)    2 (0.0)    2 (0.0)    1 (0.0)     1 (0.1)   0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)     6 (0.0) 

Total  1,388 (100.0) 7,314 (100.0) 7,767 (100.0) 4,172 (100.0) 2,627 (100.0) 1,290 (100.0)    749 (100.0) 597 (100.0) 604 (100.0) 128 (100.0)       1 (100.0) 26,637 (100.0) 
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In the age group 0-9 years, falls were the single most common cause of facial fractures, 

accounting for 41.9% of all fractures.  

 

In the age group 10-19 years, the most common cause of fracture was other/sports at 

38.3%, followed by interpersonal violence (36.0%). Across the age group 10-19, fractures 

related to falls were very low and accounted for 8.7%, making this age group one of the 

lowest groups to suffer fractures due to falls. 

 

For people aged 20-49 years interpersonal violence was the most common cause of 

fracture. 

 

Fractures attributed to falls consistently increased with age, especially after the 10-19 year 

age-group, to account for the majority of fractures in the elderly. There was a significant 

increase in the number of fall related fractures beyond the age of 60 years (48% of all 

fractures). The number of fractures attributed to falls increased with age, to the extent 

where by the age-group of 70-79 over 70% of all fractures were due to falls.   

 

 

 

The number of facial fractures by aetiology and age group (row percentages) is presented 

in Table 43.  
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Table 43. Number of facial fractures by aetiology and age group, Ministry of Health data (brackets contain row percentages unless otherwise indicated) 

  

 Age group (years)  

Aetiology 0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90-99 100+ Total 

RTA 320 (7.6) 1,212 (28.9) 1,013 (24.1) 626 (14.9) 474 (11.3) 271 (6.5) 160 (3.8) 82 (2.0) 37 (0.9)    4 (0.1) 0 (0.0) 4,199 (100.0) 

Falls 582 (12.7) 635 (13.9)   715 (15.6) 432 (9.4) 410 (9.0) 366 (8.0) 356 (7.8) 435 (9.5) 522 (11.4) 119 (2.6) 1 (0.0) 4,573 (100.0) 

Other/sport 466 (6.1)  2,798 (36.5) 2,124 (27.7)  1,119 (14.6) 634 (8.3) 298 (3.9) 118 (1.5) 65 (0.8) 33 (0.4)      3 (0.0) 0 (0.0) 7,658 (100.0) 

Self harm 0 (0.0)     9 (15.5)   10 (17.2)   16 (27.6)    7 (12.1)    7 (12.1) 8 (13.8) 0 (0.0) 1 (1.7)      0 (0.0) 0 (0.0) 58 (100.0) 

IPV 19 (0.2)  2,632 (26.2) 3,869 (38.6) 1,956 (19.5) 1090 (10.9) 340 (3.4) 106 (1.1) 14 (0.1) 10 (0.1)     0 (0.0) 0 (0.0) 10,036 (100.0) 

Unspecified 1 (6.7)     4 (26.7)   5 (33.3)    2 (13.3)     2 (13.3)   0 (0.0) 1 (6.7) 0 (0.0) 0 (0.0)     0 (0.0) 0 (0.0) 15 (100.0) 

War/legal 0 (0.0)  2 (11.8)   8 (47.1)    6 (35.3)     1 (5.9)   0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)     0 (0.0) 0 (0.0) 17 (100.0) 

Medical 0 (0.0)  19 (36.5)   13 (25.0)    8 (15.4)     5 (9.6)     4 (7.7) 0 (0.0) 0 (0.0) 1 (1.9)     2 (3.8) 0 (0.0) 52 (100.0) 

Sequelae 0 (0.0)   3 (13.0)    8 (34.8)    5 (21.7)    3 (13.0)   3 (13.0) 0 (0.0) 1 (4.3) 0 (0.0)     0 (0.0) 0 (0.0) 23 (100.0) 

 Supplemental 0 (0.0)  0 (0.0)     2 (33.3)    2 (33.3)        1 (16.7)   1 (16.7) 0 (0.0) 0 (0.0) 0 (0.0)     0 (0.0) 0 (0.0) 6 (100.0) 

Total  1,388 (5.2) 7,314 (27.5) 7,767 (29.2) 4,172 (15.7) 2,627 (9.9) 1,290 (4.8)    749 (2.8)   597 (2.2)   604 (2.3) 128 (0.5) 1 (0.0) 26,637 (100.0) 
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The majority of all fractures related to road traffic accident and other/sports occur in the 

10-19 year age group. The majority of fractures for falls and interpersonal violence occur 

in the 20-29 years. Hence, young adults are at most of suffering a facial fracture across all 

age groups.  

 

The number of serious facial fractures by aetiology and age group are presented in Table 

44.   
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Table 44. Number of serious facial fractures by aetiology and age group, Ministry of Health data (brackets contain column percentages unless otherwise 

indicated) 

  

 

 Age group (years)  

Aetiology  0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90-99 100+ Total 

RTA 249 (33.3) 873 (25.2) 780 (16.8) 480 (19.1) 359 (21.9) 204 (24.8) 128 (25.7) 62 (14.7) 28 (6.0) 1 (1.0) 0 (0.0) 3,164 (20.7) 

Falls 361 (48.3) 362 (10.5) 489 (10.5) 277 (11.0) 266 (16.2) 239 (29.0) 231 (46.3) 308 (72.8) 411 (87.8) 95 (95.0) 0 (0.0) 3,039 (19.8) 

Other/sport 123 (16.4) 722 (20.8) 896 (19.3) 486 (19.4) 332 (20.2) 156 (19.0) 72 (14.4) 42 (9.9) 17 (3.6) 2 (2.0) 0 (0.0) 2,848 (18.6) 

Self harm 0 (0.0)    7 (0.2)    7 (0.2)    11 (0.4)     6 (0.4)  4 (0.5)  6 (1.2)  0 (0.0)  1 (0.2) 0 (0.0) 0 (0.0)   42 (0.3) 

IPV 14 (1.9) 1,491 (43.0) 2,456 (52.9) 1,239 (49.4) 669 (40.8) 213 (25.9) 62 (12.4) 10 (2.4) 10 (2.1) 0 (0.0) 0 (0.0) 6,164 (40.2) 

Unspecified 1 (0.1)     2 (0.1)     4 (0.1)     2 (0.1)     2 (0.1)  0 (0.0)  0 (0.0)  0 (0.0)  0 (0.0) 0 (0.0) 0 (0.0) 11 (0.1) 

War/legal 0 (0.0)    2 (0.1)    4 (0.1)    4 (0.2)     0 (0.0)  0 (0.0)  0 (0.0)  0 (0.0)  0 (0.0) 0 (0.0) 0 (0.0) 10 (0.1) 

Medical 0 (0.0)    3 (0.1)    4 (0.1)    5 (0.2)     3 (0.2)   4 (0.5)  0 (0.0)  0 (0.0)  1 (0.2) 2 (2.0) 0 (0.0) 22 (0.1) 

Sequelae 0 (0.0)    2 (0.1)    4 (0.1)    2 (0.1)     2 (0.1)  3 (0.4)  0 (0.0)  1 (0.2)  0 (0.0) 0 (0.0) 0 (0.0) 14 (0.1) 

 Supplemental 0 (0.0)    0 (0.0)    1 (0.0)    1 (0.0)    1 (0.1)   0 (0.0)  0 (0.0)  0 (0.0)  0 (0.0) 0 (0.0) 0 (0.0)   3 (0.0) 

Total   748 (100.0) 3,464 (100.0) 4,645 (100.0) 2,507 (100.0) 1,640 (100.0) 823 (100.0) 499 (100.0) 423 (100.0) 468 (100.0) 100 (100.0) 0 (0.0) 15,317 (100.0) 
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The single most common cause of serious facial fractures in the age group 0-9 years is 

falls (48%).  

 

The single most common cause of fractures in the age group 10-19 years was interpersonal 

violence, accounting for 53.9%, which is in contrast to that of all facial fractures where 

other/sports was the most common (383%), closely followed by interpersonal violence 

(36.0%).  

 

Approximately 50% of all facial fractures in those aged 20-39 years were due to IPV.  

 

Fractures related to falls were proportionally lowest in the age group 10-19 years (10.5%) 

and consistently increased with age to account for the majority of fractures in the elderly. 

There was a significant increase in the number of fall related fractures beyond the age of 

60 years. Fall related facial fractures increased in incidence with age.   

 

 

 

The number of serious facial fractures by aetiology and age group are presented in Table 

45.  
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Table 45. Number of serious facial fractures by aetiology and age group, Ministry of Health data (brackets contain row percentages unless otherwise indicated) 

  

 

 Age group (year)  

Aetiology  0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90-99 100+ Total 

RTA 249 (7.9) 873 (27.6) 780 (24.7) 480 (15.2) 359 (11.3) 204 (6.4) 128 (4.0) 62 (2.0) 28 (0.9)   1 (0.0) 0 (0.0) 3,164 (100.0) 

Falls 361 (11.9) 362 (11.9) 489 (16.1) 277 (9.1) 266 (8.8) 239 (7.9) 231 (7.6) 308 (10.1) 411 (13.5) 95 (3.1) 0 (0.0) 3,039 (100.0) 

Other/sport 123 (4.3) 722 (25.4) 896 (31.5) 486 (17.1) 332 (11.7) 156 (5.5)  72 (2.5) 42 (1.5) 17 (0.6)   2 (0.1) 0 (0.0) 2,848 (100.0) 

Self harm   0 (0.0)    7 (16.7)    7 (16.7)   11 (26.2)    6 (14.3)    4 (9.5)   6 (14.3)   0 (0.0)    1 (2.4)   0 (0.0) 0 (0.0)    42 (100.0) 

IPV 14 (0.2) 1,491 (24.2) 2,456 (39.8) 1,239 (20.1) 669 (10.9) 213 (3.5) 62 (1.0) 10 (0.2) 10 (0.2)   0 (0.0) 0 (0.0) 6,164 (100.0) 

Unspecified 1 (9.1)        2 (18.2)         4 (36.4)   2 (18.2)    2 (18.2)   0 (0.0)    0 (0.0)    0 (0.0)    0 (0.0)   0 (0.0) 0 (0.0)    11 (100.0) 

War/legal 0 (0.0)   2 (20.0)    4 (40.0)   4 (40.0)     0 (0.0)   0 (0.0)    0 (0.0)    0 (0.0)    0 (0.0)    0 (0.0) 0 (0.0)    10 (100.0) 

Medical 0 (0.0)    3 (13.6)    4 (18.2)   5 (22.7)   3 (13.6)    4 (18.2)    0 (0.0)    0 (0.0)    1 (4.5)   2 (9.1) 0 (0.0)    22 (100.0) 

Sequelae 0 (0.0)   2 (14.3)    4 (28.6)   2 (14.3)   2 (14.3)   3 (21.4)    0 (0.0)    1 (7.1)    0 (0.0)    0 (0.0) 0 (0.0)    14 (100.0) 

 Supplemental 0 (0.0)   0 (0.0)     1 (33.3)    1 (33.3)    1 (33.3)       0 (0.0)    0 (0.0)    0 (0.0)    0 (0.0)    0 (0.0) 0 (0.0)      3 (100.0) 

Total    748 (4.9) 3,464 (22.6) 4,645 (30.3) 2,507 (16.4) 1,640 (10.7) 823 (5.4) 499 (3.3) 423 (2.8) 468 (3.1) 100 (0.7) 0 (0.0) 15,317 (100.0) 
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The majority of serious road traffic accident-related facial fractures occurred in the 10-29 

year age. There was a large difference in the number of fractures between the 10-29 year 

age group and 30 -39 year age group, where the number reduced by 40%.   

 

Sixty four percent of all interpersonal violence-related fractures occurred in the 10-29 year 

age group.  

 

 

 

Aetiology by ethnic group 

 

Data on the number of facial fractures by ethnicity and aetiology is presented in Table 46.  
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Table 46. Number of facial fractures by ethnicity and cause, Ministry of Health data (brackets contain row percentages) 

 

 Aetiology  

 RTA Falls Other/sport Self harm IPV Unspecified War Medical Sequelae Supplemental Total 

European 2,650 (16.2) 3,225 (19.7) 5,117 (31.3) 38 (0.2) 5,247 (32.1) 8 (0.0) 7 (0.0) 37 (0.2) 17 (0.1) 2 (0.0) 16,348 (100.0) 

Māori 871 (15.8) 649 (11.8) 1,132 (20.5) 14 (0.3) 2,823 (51.1) 5 (0.1) 9 (0.2) 12 (0.2) 3 (0.1) 2 (0.0)  5,520 (100.0) 

Pacific 217 (10.6) 269 (13.1) 541 (26.4) 2 (0.1) 1,018 (49.6) 1 (0.0) 0 (0.0) 0 (0.0) 1 (0.0) 2 (0.1) 2,051 (100.0) 

Asian 200 (21.3) 170 (18.1) 239 (25.5) 1 (0.1) 326 (34.8) 1 (0.1) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)   937 (100.0) 

Other 176 (16.5) 176 (16.5) 285 (26.7) 1 (0.1) 430 (40.2) 0 (0.0) 1 (0.1) 0 (0.0) 0 (0.0) 0 (0.0) 1,069 (100.0) 

Refused/unidentified 85 (11.9) 84 (11.8) 344 (48.3) 2 (0.3) 192 (27.0) 0 (0.00 0 (0.0) 3 (0.4) 2 (0.3) 0 (0.0)   712 (100.0) 

Total  4,199 (15.8) 4,573 (17.2)   7,658 (28.7)      58 (0.2) 10,036 (37,7)      15 (0.1)       17 (0.1)       52 (0.2)       23 (0.1)         6 (0.0) 26,637 (100.0) 

 

 



175 

 

Māori and Pacific people experienced a large number of fractures attributed to IPV. For 

these two ethnic groups, interpersonal violence-related fractures accounted for 50% of all 

fractures, where in comparison to NZ European, only 1/3 of all fractures are due to 

violence.   

 

 

 

The number of serious facial fractures by aetiology and ethnic group are presented in 

Table 47. 
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Table 47. Number of serious facial fractures by aetiology and ethnic group, Ministry of Health data (brackets contain row percentages) 

 

 Aetiology   

 RTA Falls Other/sport Self harm IPV Unspecified War Medical Sequelae Supplemental Total 

European 1,981 (21.9) 2,149 (23.7) 1,788 (19.7) 28 (0.3) 3,083 (34.0) 5 (0.1) 2 (0.0) 16 (0.2) 9 (0.1) 1 (0.0) 9,062 (100.0) 

Māori 679 (19.1) 445 (12.5) 518 (14.5) 11 (0.3) 1,889 (53.0) 4 (0.1) 7 (0.2) 5 (0.1) 3 (0.1) 1 (0.0) 3,562 (100.0) 

Pacific 166 (13.4) 167 (13.5) 265 (21.4) 0 (0.0) 637 (51.5) 1 (0.1) 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.1) 1,237 (100.0) 

Asian 147 (27.5) 114 (21.3) 91 (17.0) 1 (0.2) 180 (33.7) 1 (0.2) 0 (0.0) 0 (0.0) 0 ().0) 0 (0.0)   534 (100.0) 

Other 134 (21.8) 110 (17.9) 113 (18.4) 1 (0.2) 256 (41.6) 0 (0.0) 1 (0.2) 0 (0.0) 0 (0.0) 0 (0.0)   615 (100.0) 

Refused/unidentified 57 (18.6) 54 (17.6) 73 (23.8) 1 (0.3) 119 (38.8) 0 (0.0) 0 (0.0) 1 (0.3) 2 (0.7) 0 (0.0)   307 (100.0) 

Total  3,164 (20.7) 3,039 (19.8) 2,848 (18.6)       42 (0.3) 6,164 (40.2)        11 (0.1)       10 (0.1)       22 (0.1)      14 (0.1)         3 (0.0) 15,317 (100.0) 
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Over 50% of all serious facial fractures in Māori and Pacific people are due to 

interpersonal violence. This is a level higher than that seen in any other ethnic group.  
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Alcohol  

 

No comment can be made regarding to what proportion of injuries involve the 

consumption of alcohol.  Only a total of 6 cases out of the original 30,109 contained 

information relating to the supplemental factors related to causes of morbidity and 

mortality.   
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Geographical distribution   

 

Total number of maxillofacial fractures by region and population is presented in Table 48.  

 

 Table 48. Number of maxillofacial fractures by region, Ministry of Health data (brackets 

contain column percentages unless otherwise indicated) 

 

Region Population
a
 (%)  MOH   (%) 

Northland  148,470 (3.6)   1,429 (4.7) 

Auckland 1,303,068 (32.4)  10,969 (36.4) 

Waikato  382,716 (9.5)   3,278 (10.9) 

Bay of Plenty  257,379 (6.4)  1,491 (5.0) 

Gisborne    44,499 (1.1)   520 (1.7) 

Hawkes Bay  147,783 (3.7)  1,087 (3.6) 

Taranaki  104,127 (2.6)   597 (2.0) 

Wanganui-Manawatu   222,423 (5.5)  1,748 (5.8) 

Wellington   448,956 (11.1)  2,774 (9.2) 

Tasman   44,625 (1.1)   338 (1.1) 

Nelson   42,888 (1.1)   428 (1.4) 

Malborough   42,558 (1.1)   315 (1.0) 

West Coast   31,326 (0.8)   258 (0.9) 

Canterbury   521,832 (13.0)  2,618 (8.7) 

Otago  193,803 (4.8)  1,100 (3.7) 

Southland    90,876 (2.3)   713 (2.4) 

Overseas -   292 (1.0) 

System missing  -   154 (0.5) 

Total 4,027,338
b
 (100.1)  30,109 (100.0) 

a 
Statistics NZ Census 2006 

b 
excluding the population of the Chatham Islands (609). Total NZ including Chatham 

Islands is 4,027, 947 
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The number of maxillofacial fractures was proportional to the population in each region 

within NZ. Auckland alone accounted for 1/3 of the maxillofacial fractures as they 

compromised 1/3 of the country‘s population. 

 

 

Data on the total number of facial fractures by region is presented in Table 49.  

 

Table 49. Number of facial fractures by region, Ministry of Health data and Accident 

Compensation Corporation New Zealand data   

 

Region Population
a
 (%)  MOH total ACC total 

Northland            148,470 (3.6) 1,290 (4.8)  2,419 (3.7) 

Auckland          1,303,068 (32.4)  9,656 (36.3)  19,591 (29.9) 

Waikato            382,716 (9.5)  2,916 (10.9)   6,870 (10.5) 

Bay of Plenty            257,379 (6.4)  1,288 (4.8)  4,050 (6.2) 

Gisborne              44,499 (1.1)   469 (1.8)   787 (1.2) 

Hawkes Bay            147,783 (3.7)   949 (3.6) 2,127 (3.2) 

Taranaki            104,127 (2.6)   493 (1.9) 1,616 (2.5) 

Wanganui-Manawatu            222,423 (5.5)  1,568 (5.9) 3,449 (5.3) 

Wellington           448,956 (11.1)  2,490 (9.3)  6,587 (10.1) 

Tasman              44,625 (1.1)   292 (1.1)   561 (0.9) 

Nelson              42,888 (1.1)   391 (1.5)   755 (1.2) 

Marlborough              42,558 (1.1)   275 (1.0)   623 (1.0) 

West Coast              31,326 (0.8)   223 (0.8)   449 (0.7) 

Canterbury             521,832 (13.0)  2,320 (8.7)    9,409 (14.4) 

Otago             193,803 (4.8)   989 (3.7)  4,407 (6.7) 

Southland               90,876 (2.3)   627 (2.4) 1,713 (2.6) 

Overseas -   262 (1.0) - 

System -   139 (0.5)   88 (0.1) 

Total      4,027,338
b
 (100.0)  26,637 (100.0) 65,501 (100.2) 

a 
Statistics NZ Census 2006 

b 
excluding the population of the Chatham Islands (609). Total NZ including Chatham 

Islands is 4,027, 947 

 

 



181 

 

 

The number of facial fractures, in both datasets (MOH and ACC), were proportional to the 

population in each region within NZ. Auckland alone accounted for 1/3 of the facial 

fractures as they compromised 1/3 of the country‘s population. 
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CHAPTER 4: DISCUSSION AND CONCLUSION  

 

Weaknesses of the study  

 

The purpose of this research was to describe the incidence, aetiology, age, gender and 

ethnic distribution of facial fractures within NZ, across the period of June 1999 to July 

2009.  Specific aims of the study set out to identify whether Māori still experience twice 

the rate of facial fractures relative to other ethnic groups in NZ, and to assess how 

lowering of the legal alcohol purchasing age may have affected facial fracture incidence. 

The findings highlight both alcohol and IPV are key elements in the incidence of facial 

fractures, especially for young male adults, and the Māori population.        

 

The study has several weaknesses. These related to study design, the database information, 

accuracy of coding, and specific definitions pertaining to facial fractures. It is appropriate 

to discuss these weaknesses before the findings are examined.  

 

 

Study design  

 

This study has utilised information collated by the Ministry of Health (MOH) and the 

Accident Compensation Corporation (ACC), and hence, is retrospective in nature. The 

accuracy of the results relies heavily on the information coded within these databases. 

Database information is gathered by a process involving the patient, the treating clinician, 

clinical coders and the database coding system itself. Circumstances surrounding an injury 

are documented by public hospital clinicians after interviewing the attending patients. 

Once the case has been documented by the clinician, clinical coders within the District 

Health Boards enter the data into the nationwide database held by the Ministry of Health 

(MOH). The Accident Compensation Corporation (ACC) obtains information from an 

ACC45 claim form, which the patient and the hospital clinicians file. Inaccuracies in the 

information coded may arise in patient reporting, treating clinical interview and 

documentation, precision of clinical coders, and the specificity of category detail within 

the coding system.      
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Coding  

 

Patient reporting  

 

Collection of data regarding the events surrounding an injury is often provided by the 

patients themselves or a witness of the injury. The information conveyed can be withheld 

or presented in a manner, as not to represent the true circumstances of an injury. Reasons 

such as fear of reprisal, shame or legal consequences help explain the misleading reports 

given by patients. Discrepancies or shortcomings in the information provided to medical 

centres may lead to masking of the actual relationships behind facial fracture 

epidemiology. Medical centres and clinicians are obliged to document information 

provided by patients and are somewhat limited when suspecting false information.  

 

 

Clinical interview  

 

Detailed information on the circumstances surrounding an injury, provided by patients and 

recorded by a clinician, is imperative for quality data. If clinicians provide inadequate 

documentation or investigation of the events surrounding an injury, the information cannot 

be passed to a coding clerk and entered subsequently into the database. It is possible that 

the some of the inaccuracies lie within the ability of clinicians to gather information. 

Clinicians may be busy with several patients, and perhaps unable to afford valuable time 

and resources in obtaining information from patients, especially if it does not affect the 

patient‘s primary management. Collection of more detailed information by clinicians is 

one area highlighted by McKenzie et al. (2006) in improving the quality of injury-related 

hospital data. Other areas relate to precise coding to document the cause of injury, as 

discussed later in this chapter.    

 

The term public health surveillance describes the ongoing, systematic collection, analysis 

and interpretation of outcome-specific data essential to planning, implementation and 

evaluation of public health programs(Thacker et al., 1995). Improved surveillance would 

be of great value for research such as the current study. Overall, this would mean a more 
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thorough, time-consuming consultation between clinician and patient. Hence, additional 

costs to primary health care facilities would be incurred. However, more accurate, detailed 

information regarding the circumstances surrounding an injury would eventually have 

significant influence in developing effective health-care policies. If effective, such policies 

may protect hospital resources, and reduce the financial and social burden of injuries in 

society. A detailed clinical template to help guide hospital staff when documenting injury 

circumstances may prove beneficial and help improve data collection. Of which, the 

improved data can then be then coded and utilised later for monitoring.  

 

 

Coding standards   

 

Accurate and comprehensive information on the circumstances of an injury is vital for the 

validity of any research. NZ public hospitals and Government must ensure that injury 

details are well represented by the information coded. Any inaccuracies in the coding 

process will lead to misrepresentation of the true nature and circumstances of an injury.  

 

To ensure the accuracy of coding, the MOH follow certain coding practices, outlined by 

the Australian Coding Standards (ACS), New Zealand Conventions (NZC) and the 

National Minimum Dataset (NMDS) reporting requirements. By adhering to these 

standards, the Ministry of Health promotes consistent coding so that it is comparable at 

both national and international levels. Clinical coders who do not adhere to the ACS, NZC 

and NMDS reporting requirements may produce misleading information on a given health 

event
10

. 

 

Work by Langley et al. (2006) investigated the accuracy of clinical coding within NZ 

public hospitals, with particular attention to hospital size. It was proposed that larger 

hospitals—those defined as having a mean annual injury discharge count of 3000 or more 

(in their given study period)—discharged more patients and required more staff to code 

and enter the data. By definition, this identified Auckland, Starship, Middlemore, Waikato, 

Wellington, and Christchurch hospitals as the large hospitals within NZ. Langley et al. 

(2006) suggested that large teams of coders may result in a lower number of coding errors 

                                                 
10

 http://www.nzhis.govt.nz/moh.nsf/pagesns/568) 

http://www.nzhis.govt.nz/moh.nsf/pagesns/568
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due to peer review. However, they also stated that larger hospitals may manage more 

complex discharge reports, which may be prone to inaccuracy. Langley et al. (2006) 

concluded that there was no significant difference between large and small hospitals in the 

accuracy of coding.  

 

 

Coding system  

 

The ICD-10-AM classification is a purpose-built coding system developed by the WHO in 

order to standardise the collection and comparison of medical statistics. The ICD-10-AM 

is a system that assigns a unique code to individual health conditions and represents 

aspects of diseases, injuries, conditions and procedures. The ICD-10-AM is the latest of 

modifications to this coding system and is comparable with the earlier versions such as the 

ICD-9. The ICD-10 is the most widely used statistical classification for diseases in the 

world. Within the ICD-10 classification two fields exist to classify key information on 

facial fractures. The first is the principal diagnosis classification, which defines the type of 

injury and enables the identification of a facial fracture. The second relates to the aetiology 

of the injury, specifically, the external cause of injury.   

 

 

Principal diagnosis  

 

The accuracy of the ICD-9 principal diagnosis classification was investigated in NZ public 

hospitals by Langley et al. (2006). They found that the percentage of injuries diagnosed 

correctly was greater than 90%. They concluded that users of the MOH database, the 

NMDS, can have a high degree of confidence in the injury diagnosis coded under the ICD-

9-CM-A. Although this study examined the ICD-9-CM-A during the period of 1996 to 

1998, it highlights the high degree of accuracy in such a coding system. A similar degree 

of precision and validity is expected from information coded in ICD-10. However, to be 

sure of this, it would be necessary to evaluate the ICD-10 coding system, by replicating the 

original study.  
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External cause of injury  

 

The External Causes of Morbidity and Mortality of the ICD-10-AM (known as ―E-codes‖) 

provide detailed information on the cause of an injury and its associated circumstances. An 

E-code consists of a five-digit code, assigned to explain the mechanism of injury, the place 

of occurrence, and what activity was being undertaken at the time of injury. The first three 

digits relate to the mechanism of injury, while the fourth digit indicates the place of 

occurrence, and the fifth digit explains the activity at time of injury. Thus, three aspects of 

an injury are coded by the external cause of injury classification.  

 

Investigations into the validity of the E-codes have concluded that the mechanism of injury 

data (first three digits) are a reliable source of information (Langley et al., 2006; LeMier et 

al., 2001). However, information on the location (4
th

 digit) and activity of injury (5
th

 digit) 

are less valid and should be used with caution (Langley et al., 2006; LeMier et al., 2001).  

 

Findings from this study, regarding the external cause of injury for facial fractures, reflect 

the above findings by Langley et al. (2006) and LeMier et al. (2001). For the MOH facial 

fracture database, 75% of cases had an unspecified external cause of injury code relating to 

the place of occurrence. In addition, 90% of cases had an unspecified E-code regarding the 

activity during the time of injury. Hence, no substantial conclusions regarding the activity 

and place of injury are possible due to the overuse of unspecified E-codes. This 

information has the potential to provide specific detail on the causes and locations in 

which people sustain a facial fracture. Such information would be essential in developing a 

comprehensive understanding of the aetiology of facial fractures.     

 

Because the ICD classification is purpose-built to record statistical information, it is 

required to be sensitive and capable of recording all information encountered in hospital 

medical records (McKenzie et al., 2006). To achieve this high level of coding, residual 

categories such as ―other specified‖ or ―unspecified‖ are used to code information that 

cannot be assigned to any specific category. Over-use of unspecified codes contributes to 

poor coding of information within a database and results in a significant loss of valuable 

injury information (McKenzie et al., 2009). 
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It appears that, within NZ, the E-code classification is not being utilised to its full 

potential. Valuable information is indeed lost regarding the aetiology of facial fractures. 

To establish a comprehensive understanding of the aetiology, complete and accurate 

information would need to be coded using the fourth and fifth digits of the external cause 

of injury classification. As a result, this study is unable to comment on what has led to 

poor utilisation of the E-codes. However, it must be acknowledge that the lack of detail 

may have arisen from several sources. First, patients may not be willing to provide all 

details of an injury. Second, clinicians may not investigate the injury circumstances in a 

thorough manner, especially if the collection of information does not directly influence the 

primary management of their patient. Third, errors may occur in coding; finally, the coding 

system itself may not be able to accurately place the information into specific categories. If 

the categories are not specific enough detail will be lost, in addition, if they are too specific 

then analysis will become difficult and require categories to be merged.       

 

 

Source of database information  

 

In New Zealand, both public and private hospitals exist. The NMDS is collated by the 

MOH and includes patient records from injuries which present to public hospitals within 

NZ. It is this dataset that this study utilised to investigate the trends in facial fractures in 

NZ. As a consequence, only those injuries which presented to a public hospital are 

included in this study. Despite this, it has been estimated that 98% of all acute inpatient 

trauma treatment is managed by public hospitals (Langley et al., 2006). This leaves only a 

small proportion of all medical injuries to be treated in private hospitals and it is highly 

unlikely (due to their acute nature) that any more than a few are likely to be maxillofacial 

injuries.  
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The ACC database  

 

In addition to the ICD-10 classification, the ACC database identified maxillofacial 

fractures using the ACC Read codes (see Appendix X). To analyse the information 

provided by ACC, merging the two coding systems was required. With this process, detail 

in the information coded is more than likely lost. The two coding systems have vastly 

different categories in which information is defined and contained. Many categories and 

definitions overlap, and specific details cannot be standardised and compared between the 

two coding systems. It is a recommendation of this study that ACC adopt a single 

universal coding system such as that of the ICD-10, which is purposely designed for 

statistical analysis. It is not the intention of this study to state that the current ACC coding 

system is unable to be utilised and provides little valuable information. On the contrary, 

information contained by ACC is valuable. However, access to (and interpretation of) such 

information is difficult, especially with more than one coding system having been used.    

 

 

Statistics NZ 

 

In the course of this research, rates of facial fractures by population were calculated based 

on the information held by Statistics New Zealand. Hence, rates rely on this information 

being accurate.   

 

In the Statistics New Zealand Census of 2006, the term New Zealander was used as a 

separate category for the first time.  Previously this was accounted by the NZ European 

category. For analysis, the New Zealander group was combined to NZ European 

category. This is a potential source of error for our research. The New Zealander group 

provides little valuable information on ethnic group and many ethnic groups may be 

contained in this category. It was assumed the majority of these people were NZ 

European. A total of 429,429 (11.1%) of people in NZ were classified as New 

Zealander.  
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The Māori population includes people who gave Māori as either their sole ethnic group or 

one of several ethnic groups. Identification of an ethnic group is a subjective matter and is 

defined by the individual (or their guardian) completing the Census form.    

 

Ethnic populations of Middle Eastern, Latin, African, and any other group of people, aside 

from the identified ethnic groups, were classified as Other/unidentified. People who did 

not identify with an ethnic group became classified as unidentified. Small errors in the 

rates of injury, per ethnic group, may arise due from this lack of reporting.  

 

 

Strengths of the study  

 

This study is unique in that it is the first nationwide study of facial fractures since 

legislation was passed to lower the legal purchasing age of alcohol in New Zealand. 

Hence, it provides the first opportunity to examine whether the influence of such 

influential legislation is reflected in the epidemiology of maxillofacial injuries such as 

facial fractures.  

 

A key element of this study was that it involved two national databases that detailed 

information on facial fracture injuries which had presented to any public hospital within 

New Zealand. The advantage of doing so ensured that the findings would be generalisable 

to all of NZ. This process would also eliminate (or at least minimise) any regional 

differences in facial fracture epidemiology.   

 

Both datasets used in this study had a very large sample size, which ensured a high level of 

statistical power. As a result, the chance of a type 2 error occurring is minimised. A type 2 

error occurs when a hypothesis test declares a results to be statistically insignificant when 

in fact a true effect or association exists in the population (Kestenbaum, 2009). In fact, due 

to such a large sample size the threshold for statistical significance in this study was set at 

between P<0.0001 and P<0.05. The more stringent alpha value prevented identifying 

clinically irrelevant differences in the data. This process was also applied in the Welch et 

al. (2010) study of ACC claims for sports-related dental trauma in NZ.   
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Findings 

 

Alcohol 

 

Data obtained from the MOH and ACC did not have adequate information on the 

involvement of alcohol in facial fracture injuries. As a direct result, no specific alcohol-

related conclusions can be made about the proportion of facial fractures which involve 

alcohol.  

 

Although the MOH did contain information on alcohol, it was not recorded consistently 

enough to be of value. The information regarding alcohol gathered by the MOH was 

provided in the ICD-10 external cause of injury classification, in the range of Y85-Y89. As 

illustrated in Table 31, only 6 cases out of 26,637 facial fractures had additional 

information on the involvement of alcohol. 

 

Alcohol is a major influence on injury, and detailed information regarding would prove 

valuable in understanding the extent of that influence. Regional NZ studies have shown 

that alcohol is involved in approximately 40% of all facial fractures (Adams et al., 2000; 

Buchanan et al., 2005; Lee and Antoun, 2009; Tong et al., 2010). The majority of facial 

fractures in NZ result from IPV, sports, or RTA. It is well accepted that alcohol is a major 

contributing factor in both IPV and RTA.  For facial fractures arising from IPV, the 

involvement of alcohol is even stronger than for other causes (Lee and Snape, 2008). 

Research within NZ has shown that alcohol is involved in most (71-89%) IPV-related 

facial fractures (Buchanan et al., 2005; Lee, 2008; Tong et al., 2010).  

 

Findings from this study show that IPV is the number one cause of facial fractures across 

the country, accounting for 38% of all fractures across the 10-year study period. However, 

of more concern is that the number of facial fractures attributed to IPV appears to be 

increasing with time. For the last financial year examined (2008/2009), more than 42% of 

all facial fractures were attributed to IPV. For Maori and Pacific Peoples, the proportion of 

IPV-related fractures was even higher, being over 50% of all fractures. Hence, IPV in 

these two ethnic groups especially carries a severe toll.   
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Because alcohol is associated with aggressive and violent behaviour, this study can only 

presume that the increase in facial fractures attributed to IPV is (at least in part) explained 

by the greater exposure of the younger population to alcohol. This has been a direct result 

of lowering the legal purchasing age of alcohol in 1999. The findings of this study also 

indicate that the young adult population is at higher risk of suffering a facial fracture than 

any other age group. Hence, findings suggest that exposure of alcohol to the younger adult 

population in NZ, has led to an increase in the number of facial fractures. Since the 

reduction in the legal purchasing age of alcohol, a greater number of young adults have 

experienced a facial fracture injury.  

 

The study by Kieser et al. (2002), which was previously the most recent NZ nationwide 

research, described the incidence of facial fractures across all age groups. It found that the 

incidence of facial fractures is low during childhood, but, as the population passes into 

early adulthood, there is a dramatic peak in incidence, especially among males. This peak 

was at approximately 18 years of age for females and 24 years for males. At the time of 

this study, the legal purchasing age for alcohol was 20 years. The incidence of facial 

fractures by age and sex, as described in Kieser et al. (2002) is presented in Figure 47.  

 

 

Figure 47. Incidence of facial fractures in New Zealand, by age and sex (Kieser et al. 

(2002)). 
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Findings from this study show a similar age distribution patterns of fractures to those 

reported by Kieser et al. (2002). However, one important difference was noted. The peak 

rate of facial fractures for males occurred at a younger age in the current study, shifting 

from 20-24 years in the earlier study to 18 years of age (the new legal purchasing age of 

alcohol). Figure 48 illustrates the pattern of serious facial fractures by age and gender, as 

presented by the findings of this study. For females, the peak in facial fractures rates 

remained constant at just over 18 years of age. Although the current study cannot prove it 

unequivocally, the shift in peak fracture rates in males is important circumstantial evidence 

for the lowering of the legal purchasing age of alcohol being at least partly responsible for 

that shift in the age pattern of facial fractures.  

 

The data suggests an association, in that lowering of the legal purchasing age in 1999, 

preceded an increase in the incidence of facial fractures, especially in the young adult, 

male population age 18 years, or thereabouts. Although this study is unable to demonstrate 

a causal relationship, due a lack of adequate information detailing which cases involved 

the consumption of alcohol, it is worth considering whether a causal relationship exists. 

The three important criteria in evaluating causality relate to association, temporality, and 

direction (Thomson et al., 2002). Alcohol is not only involved in approximately 40% of 

facial fractures cases in NZ, but it is also associated with an increase in IPV and RTA; two 

leading causes of facial fractures. In addition, as previously illustrated the shift in peak 

rates of facial fractures occurred post 1999, the year in which the legal purchasing age was 

lowered. Thus it is not unreasonable to conclude that with lowering the legal purchasing 

age of alcohol in NZ, a younger male population has experienced an increase number of 

facial fracture injuries.      
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Figure 48. Pattern of serious facial fractures by age and gender, Ministry of Health data 

 

 

Recommendation  

 

Alcohol is a major influence in the incidence of facial fractures, with involvement in 

approximately 40% of all cases (Adams et al., 2000; Buchanan et al., 2005; Lee and 

Antoun, 2009; Tong et al., 2010). However, this study was unable to establish the extent of 

facial fracture cases that involved alcohol due to the lack of detail on this matter. The 

MOH and ACC need to develop a separate variable to establish accurate records of alcohol 

involvement for maxillofacial and/or other injuries. From a research standpoint, it is not 

necessary to define whether the patient was intoxicated or not; rather, it is a matter of 

determining whether alcohol was involved at all (because someone may be absolutely 

sober and have a facial fracture inflicted by someone who has been drinking). Hence, a 

simple ‗yes‘ or ‗no‘ variable would provide valuable information.  If such a variable was 

established, then an appreciation can be gained of the degree to which alcohol is involved 

on a nationwide level. Previously, regional reports have used records contained within the 

individual tertiary medical centres to highlight the association of alcohol with facial 

fractures. These records are not available at a nationwide level.  
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Aetiology 

 

Interpersonal violence 

 

The findings from this study show that IPV is the leading cause of facial fractures in NZ 

and accounts for 37% of all fractures. The ‗Other/sport‘ category was the next most 

common cause, accounting for 29%, followed by falls (17%) and RTA (16%). For serious 

facial fractures, IPV remains the single largest cause, with RTA in second place, 

accounting for 21% of all serious fractures.  

 

Across NZ, Koorey et al. (1992) and Kieser et al. (2002) identified IPV as the most 

common nationwide aetiological factor for facial fractures between 1979 and 1998. This 

finding is consistent with those from regional studies in Waikato, Auckland, Canterbury 

and Otago (Buchanan et al., 2005; Hammond et al., 1991; Lee, 2008; 2009b; Lee and 

Antoun, 2009; Tong et al., 2010). The findings of the current study indicate that IPV is an 

ever-increasing cause of facial fractures in NZ. By 2008/2009, it accounted for 44% of all 

facial fractures in NZ.  In Otago, NZ, Tong et al. (2010) noted that IPV increased from 

15% in 1953-1960, to over 45% in 2000-2005. This increase in IPV is not new, with 

Hammond et al. (1991) also reporting similar trends. IPV is the leading cause of facial 

fractures in the Waikato region and continues to rise (Buchanan et al., 2005). Lee et al. 

(2009) also highlighted that an increase occurred in the number of facial fractures 

associated with IPV in the Canterbury region; of those, young males were found to be the 

most affected demographic group, with alcohol being a major contributing factor. Lee et 

al. (2009) also reported that IPV accounted for 49% of facial fractures in the Canterbury 

region between 1996 and 2005.  

 

Within the NZ population, certain ethnic groups are more at risk of injury as a direct result 

of IPV. Māori and Pacific  communities experience a disproportionate level of facial 

fractures from IPV relative to other groups (Kieser et al., 2002; Koorey et al., 1992). 

Koorey et al. (1992) found that Māori and Pacific people had the highest age-adjusted 

incidence of IPV-related facial fractures of all of the NZ ethnic groups. The current study 

findings indicate that Māori and Pacific communities experience a higher proportion of 

IPV-related facial fractures. For these two ethnic groups, approximately 50% of all 
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fractures are due to IPV.  In contrast, NZ European and Asian people suffered a lower 

proportion of IPV-related fractures, with 32% and 35% respectively.    

 

The 20-29 year age group contributes more IPV-related facial fractures than any other age 

group, accounting for almost 40% of fractures. The adjacent age groups (10-19 and 30-39) 

are the next two most common age groups and have similar proportions to one another. 

Individually they contribute to approximately 20% of all IPV-related fractures. Hence, the 

young adult population is group most at risk of IPV-related facial fractures. After the age 

of 50 years, the proportion of IPV-related fractures consistently decreases.  

 

 

Sports 

 

Owing to the lack of detail contained in the E-codes, this study was unable to identify 

specifically which cases occurred during sporting activities. This placed limitations on the 

analysis of the aetiology and resulted in sport-related injuries being included with other 

causes of facial fractures. Ideally, information regarding the activity at the time of injury 

would be provided and better representation of sport-related injuries would be produced. 

Throughout the study, these injuries are classified as other/sports but for the purposes of 

discussion it will be regarded as sports.     

 

Traditionally, sports were the third most common cause of facial fractures, behind IPV and 

RTA (Hammond et al., 1991). However, recent research identifies sport-related fractures 

to have surpassed RTA, making them the second most common cause (Kieser et al., 2002; 

Koorey et al., 1992; Lee, 2008; 2009b; Tong et al., 2010). Findings of this study are 

consistent with the above publications and show sports were the second most common 

aetiological factor for all presenting facial fractures, in both genders; second to IPV. 

However, when considering only serious fractures, the proportion attributed to sports was 

below that for RTA and falls. Hence, sports became the fourth most common cause for 

serious fractures, accounting for one in five.  
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Regional studies have shown sporting accidents contribute to 18-24% of all facial fractures 

in NZ (Antoun and Lee, 2008; Buchanan et al., 2005; Tong et al., 2010). The results of 

this study show a slightly higher proportion of fractures attributed to sports (29%). 

However, the number of cases did reduce to 19% when only those fractures requiring 

overnight hospital admission were considered. One must also remember that due to coding 

issues sporting injuries were unable to be separated from ―other‖ causes of facial fractures. 

Hence, this study may have overestimated the actual proportion of fractures attributed to 

sporting events.  

 

 

Road traffic accidents  

 

Findings from the current study indicate that RTAs account for about one in six of all 

facial fractures and one in five of all serious facial fractures. Regional and nationwide 

research has shown that RTA account for approximately 7-12% of all facial fractures in 

New Zealand (Kieser et al., 2002; Lee, 2009a; Tong et al., 2010). The nationwide research 

by Kieser et al. (2002) found that RTA accounted for 7% all facial fractures between 1979 

and 1998. However, even higher rates were reported by Buchanan et al. (2005), with 

approximately 24% of the facial fractures in the Waikato region between 1989 and 2000 

being associated with RTA. Internationally, Australia and Scotland show similar 

proportions of RTA to NZ. RTA were reported to account for 5-18% of facial fractures in 

the Australian literature (Dongas and Hall, 2002; Oberdan and Finn, 2007; Schon et al., 

2001), while Adi (1990) reported 17% in Scotland.   

 

A factor influencing the number of facial fractures attributed to RTAs, is the definition of a 

RTA itself. The broader the definition of an RTA, the greater the likely number of facial 

fractures attributed to those. RTA was defined in this study as all injuries coded by the 

ICD-10-AM External Cause of Injury classification in the range of V01-V99 (Transport 

accidents). The very first E-code, V0100, is included in this range, but describes a 

pedestrian injured in collision with pedal cycle, non-traffic accident, while engaged in 

sports activity. Hence, argument may be given to whether this code is a sport-related injury 

or a RTA injury. Differences in what defines a RTA, or any other aetiological factor, for 

that matter, between various studies will introduce errors and not be comparable. It is 

http://apps.who.int/classifications/apps/icd/icd10online/gv01.htm


197 

 

essential to maintain a high level of consistency with such definitions in the studies design, 

to enable comparison of past research in order highlight changes over time.      

 

The young adult population (10-29 years) accounts for half of all facial fractures attributed 

to RTA. RTA is one of the most common reasons for mortality in young NZ people 

(Fergusson et al., 2003). Alcohol consumption and high-risk driving have been associated 

with the high incidence of RTA among NZ youth (Fergusson et al., 2003).  Other risk 

factors identified include excessive speed and failure to use seat belts (Fergusson et al., 

2003). Young people were reported to account for 8% of the licensed population but were 

involved in 14% of RTA in NZ during 1998-2000 (Fergusson et al., 2003). Such over-

representation was also reported by Begg et al. (2003), who reported that, during 2001, 

27% of RTA resulted from youth driving, but that age group comprised only 14% of the 

population. Alcohol impairment is the largest contributing cause of serious RTA in the 15-

19-year age group (Kypri et al., 2006). Kypri et al. (2006) reported that a significant 

higher number of alcohol-related RTA occurred in the 15-19-year age group. Kypri et al. 

(2006) attributed this to the lowering of the alcohol purchasing age in 1999.  

 

Young adults are more at risk of suffering a facial fracture caused by RTA. The two age 

groups 10-19 and 20-29 collectively account for over 50% of all presenting RTA-related 

fractures.  This remained true for serious facial fractures. Of note is the high proportion of 

fractures in the 10-19 year age group (28.9%). Considering that the legal learner driving 

age is beyond 15 years, those who are aged 15-19 years represent one third of all RTA-

related facial fractures. Hence, young drivers are more likely to be unexperienced and as a 

result suffer elevated rates of RTA-related injuries.   

 

Over the 10-year period (1999 to 2008) examined by the current study,  the total number of 

RTA-related facial fractures declined. On a nationwide level, Kieser et al (2002) reported a 

decrease in the total percentage of RTA in NZ between the two decades 1979-1988 and 

1989-1998. In addition, Lee (2009) reported an overall decrease (from 18% to 8%) in the 

proportion of RTA-related facial fractures in the Canterbury region during the period 

1996-2006.  
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The decrease in incidence of RTA has been attributed to several measures. These include 

the introduction of lower speed limits, alcohol restriction, helmets, shoulder and seat 

restraints, improved road quality, better motor vehicle safety, behavioural changes and 

public education, legislation, law enforcement, and economic actions (Cox et al., 2004; 

Howat, 2004; Mouzakes et al., 2001; Reath et al., 1989; Zimmermann et al., 2006). The 

current literature shows that measures implemented to reduce the number of RTA have 

been effective (Zimmermann et al., 2006).  

 

 

Falls 

 

Falls contribute to a significant proportion of facial fractures. This is especially true for 

young adult females and the elderly population (Kieser et al., 2002; Thomson et al., 2003).  

Work by Kieser et al. (2002) found that the most common aetiological factor for females 

between 1988 and 1998 was unintentional falls. For young adult females, it has been 

suggested that the high rate of unintentional falls may have been incorrectly reported, with 

the actual incident more likely to be due to IPV. As previously mentioned, an assault may 

be recorded as a fall by a victim for such reasons as fear of reprisal or shame (Koorey et 

al., 1992). This may cause assaults to be under-represented and falls to be over-

represented.   

 

Overall, falls accounted for 17-20% of all facial fractures in the MOH data analysed in this 

study. Falls remained the largest cause of facial fractures in females, accounting for 30% 

of all facial fractures and more than one-third of all serious facial fractures. By 

comparison, falls contributed to between one-seventh and one-sixth of all facial fractures 

in males. Hence, it seems females experience a higher proportion of fractures attributed to 

falls. However, because of the large difference between males and females in the total 

number of facial fractures, and because many circumstances are involved in the aetiology 

of facial fractures, explaining such a sex difference in fractures attributed to falls is 

difficult.     
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The paediatric population between 0-9 years suffer a high rate of facial fractures due to 

falls. Falls were the single largest cause of fracture in this group and accounted for 41% of 

all fractures. After the age of 10 years, the rate of fall-related fractures is greatly reduced, 

until late in adult life, approximately 60 years. From 60 years of age, the proportion of 

facial fractures attributed to falls show higher rates. Approximately half of all fractures in 

those aged 60-69 years were attributed to falls. This rate increased with age and accounted 

for 93% in the 90-99 year age group. These elevated rates are consistent with that of 

Thomson et al. (2003), who found falls to be the most common cause of facial fractures in 

this age group. Hence, falls are the main cause of facial fractures in both the very young 

and the very old.  

 

The elevated rate of falls in the elderly and the young may reflect a low participation rate 

of in sports and other activities such as RTA. In addition, children often have 

underdeveloped motor skills, coordination, and cognition. Hence, children have less 

personal balance and are less likely to comprehend the potential for falls and subsequent 

injury. The disproportionate growth between cranial development and the torso of a child 

may also increase the risk of falls as physical strength is not fully complete to support 

balance. 

 

Reasons that explain an increased rate of falls in the elderly include environmental hazards 

especially around the home, age-related changes in the musculoskeletal system (with a 

decline in muscle strength and reflexes), pathological states, and medical conditions 

compromising health (Campbell et al., 1990; Chew and Edmondson, 1996). Measures to 

reduce the frequency of falls include correctly medicating patients, fall prevention 

programs, education, training of gait and transfer skills, changes in environmental hazards, 

strengthening exercises and behavioural modification (Tinetti et al., 1994). Such measures 

have reduced fall rates in the elderly (Tinetti et al., 1994). Application of similar measures 

within NZ may aid the health of older people and help prevent fall-related facial fractures 
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Other fractures 

 

Other causes of facial fractures include suicide attempts, pathological fractures, medical 

misadventure, and other unintentional injuries. The number of facial fractures attributed to 

each of these groups is low. In fact, less than 1% of all presenting facial fractures are 

accounted when all of the above fields are combined. Measures to reduce the number of 

fractures in these fields would be of little effect, as numbers are already low, and would 

only consume valuable finances and resources. Priority should be given to developing 

strategies in the most influential aspects of facial fractures. As highlighted by this study, 

measures to reduce IPV, alcohol consumption, sport related injuries, and RTAs should be 

of more concern.   

 

 

Incidence 

 

The findings of this study showed that the incidence of facial fractures in both MOH and 

ACC databases remained constant over the 10-year study period. However, a large 

difference between the two databases in the mean number of facial fractures was noted. A 

mean of 5,954 facial fractures per year were coded by ACC, whereas MOH coded a mean 

of 2,664 facial fractures. This difference may be attributed to inaccuracies in coding and 

the differences in how each database defines a facial fracture. As reported earlier, the ACC 

database used both Read codes and the ICD-10 to code information.  

 

Between the financial years of 1999 and 2008, the MOH coded 15,317 serious facial 

fractures. Together with the current study, previous work reveals that the number of 

serious facial fractures has remained relatively constant over the period 1979 to 2008. 

Kieser et al. (2002) found that, in the 20-year period 1979 to 1998, a total of 27,732 cases 

of facial fracture required hospitalisation. That study was also based on information held 

by the NZHIS, now the MOH.  Considering that the time frame is almost double in the 

2002 study, and hence an increase in the NZ population since 1979, the rates of facial 

fractures are most likely constant.   

 



201 

 

Age 

 

Facial fractures occur at any age. However, over 50% of all presenting facial fractures are 

seen in the young adult population (those aged 10-29 years). Both MOH data and ACC 

data were similar in the proportions of facial fractures by age. The pattern of facial 

fractures by age group for MOH and ACC datasets is illustrated in Figure 49.  
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Figure 49. Pattern of facial fractures by age group in Ministry of Health data and Accident 

Compensation Corporation data  

  
 

 

Across all ages, males consistenty experienced higher rates of fractures than females, 

except beyond the age of 72 years, where females surpassed their male counterparts. This 

trend is identical to that found by Kieser et al. (2002). The younger life expectancy of the 

male population may help explain the relative increase of fractures in females late in life: 
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females live longer and so there are more of them in the at-risk older population. 

Proportions of age groups by gender in NZ is presented in Figure 50.  

 

 

 

 

Figure 50. Proportions of age groups by gender for the New Zealand population 
11

 

 

The age-specific rates for females peaked at the age of 17 years. For males, the same peak 

was seen a year later, at 18 years. Overall, the number of facial fractures peaked at 18 

years. The age-specific rates for females has not changed over the past three decades, as 

evident by the findings published by Kieser et al. (2002), who reported that the age-

specific peak for females was 15-19 years.  

 

For males, the rates have shifted into a younger population. Kieser et al. (2006) reported 

that the age-specific rates for males peaked in the 20-24-year age group. Findings from the 

current study suggest that this peak is now approximately 18 years of age. This coincides 

with the new legal purchasing age for alcohol. Alcohol and IPV have such a strong 

association with facial fractures. In the past, the legal purchasing age was 20 years. This 

                                                 
11

 Statistics New Zealand (2006) www.stats.govt.nz 
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may explain the difference in finding between the current study and that by Kieser et al. 

(2006).  

 

Gender 

 

Overall, males experienced more facial fractures than their female counterparts. The both 

datasets analysed in this study provide supporting evidence for this. The findings from the 

MOH datasets show that 80% of facial fractures occur in males, while the ACC data show 

70% of cases occurred in males. Overall, this gives a male-to-female ratio of 

approximately 4:1, which is consistent with previous regional and national reports 

(Buchanan et al., 2005; Hammond et al., 1991; Kieser et al., 2002; Lee, 2008; Tong et al., 

2010). It is also in line with international literature from the USA, Brazil, Jordan, the 

Netherlands, Scotland, Australia and Canada, which found that 74% to 88% of fractures 

occur in males (Adi et al., 1990; Alvi et al., 2003; Bataineh, 1998; Brasileiro and Passeri, 

2006; Dongas and Hall, 2002; Iida et al., 2001; Kruger et al., 2006; Pereira et al., 2006; 

Steidler et al., 1980; Van Beek and Merkx, 1999; Vetter et al., 1991). 

  

 

Ethnicity  

 

Health in Māori is poorer than that of other New Zealanders (Ministry of Health, 2002). 

Disparities in income, education, employment and housing are the primary causes of 

health inequalities among different ethnic groups. Māori at all educational, occupational 

and income levels have poorer health status than non-Māori. Māori, Pacific people, and 

people from lower socioeconomic groups are identified to have worse health and die 

younger than other New Zealanders (Ministry of Health, 2002). These health disparities 

are recognised by the MOH as a major public health problem.  Under the Treaty of 

Waitangi, the Crown has an obligation to ensure that Māori experience an equal level of 

health.  

 

The Māori population suffers the highest rate of facial fractures of all ethnic groups in NZ. 

With reference to the NZ European population, this study shows that Māori experience 
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twice the number of facial fractures. This has been a consistent finding over the past three 

decades. The last nationwide study on facial fractures by Kieser et al. (2002) also found 

the rate of facial fractures in the Māori population to be twice that of any other ethnic 

group, including Pacific Peoples and NZ European(Kieser et al., 2002). Similar findings 

have also been identified in regional studies such as that by Buchanan et al. (2005), who 

highlighted higher rates of trauma in Māori.   

 

In addition to the higher number of facial fractures in Māori, the number of facial fractures 

increased significantly each year. However, with analysis of only those facial fractures that 

required overnight admission (serious fractures), the increase was not as apparent; 

however, it was an increase nonetheless. This increasing trend is in contrast to that 

reported by Kieser et al. (2002), who found the number of serious facial fractures in Māori 

to have decreased over the period 1978 to 1994. The period between 1994 and 1999 has 

not been examined due to inconsistent documentation of ethnicity records. However, it 

appears that the change in trend occurred during this period. What has caused the increase 

is uncertain; however, one may suspect the lowering of the drinking age in 1999 may at 

least be contributing to the problem, especially since the proportion of facial fractures 

attributed to IPV also increased.   

 

Associations exist between alcohol misuse and injury. Reducing the rate of facial fractures 

in Māori, and Pacific people is a key element in ensuring that all New Zealanders 

experience the same health. Alcohol-specific strategies may prove a major determining 

factor in achieving this goal. Māori have markedly different alcohol consumption patterns 

from their non-Māori counterparts (Bramley et al., 2003). Although Māori people drink 

less often, the volume of alcohol they consume in any one drinking occasion is 

significantly higher than that among non-Māori (Bramley et al., 2003; Connor et al., 2005; 

Kypri, 2003; Sachdev, 1990). It is estimated that, relative to Māori, non-Māori drink 40% 

less alcohol by volume at any one drinking occasion (Kypri, 2003). Owing to their 

tendency to binge drink, Māori experience more alcohol-related harm and have a higher 

risk of injury (Connor et al., 2005). The risk of injury is highly dependent on the binge 

drinking culture established among Māori (Connor et al., 2005). In addition, unlike non-

Māori, alcohol consumption among Māori does not fall with age (Sachdev, 1990). 

Consequently, Māori suffer more alcohol-related harm over a greater number of years than 

non-Māori and perhaps is reflected in the elevated rate of facial fractures.     
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The Pacific population in NZ is composed of many Pacific ethnic groups, including Cook 

Islanders, Fijians, Niueans, Samoans, Tongan, and many other Micronesian groups 

(Ministry of Health, 2008a). They too have an elevated risk of facial fracture relative to the 

NZ European population. The facial fracture rate for Pacific Peoples is an intermediate 

level between that of Māori, who experience the most, and that of the NZ European 

population. Pacific people experience 1.5 times the number of facial fractures seen in the 

NZ European population.  

 

Alcohol consumption is an increasing concern in the Pacific population. Alcohol as 

documented is a major contributor to facial fractures and violent behaviour. IPV accounted 

for 50% of all facial fractures in Pacific Peoples across this study‘s timeframe and it 

appears to be a critical aspect to address in reducing injury. Alcohol use in Pacific Peoples 

is increasing, and Pacific people tend to drink in a hazardous manner (Hauakau et al., 

2005; Ministry of Health, 2007). Although Pacific people are less likely to be drinkers, 

those who are drink well above the upper recommended limits. This is a pattern which is 

similar to that seen among the Māori population (Ministry of Health, 2008a). The highest 

volumes of alcohol consumption are identified in the 18-34 age group, which coincides 

with the age group most at risk of maxillofacial injury (Hauakau et al., 2005; Kieser et al., 

2002).  

 

NZ Europeans comprise the largest single identified ethnic group in NZ, accounting for 

75% of the population. Hence, by population alone, NZ European account for the majority 

of facial fractures. Asian people suffer the least number of facial fractures of all ethnic 

groups and relative to their population within NZ. Although these groups may not be 

regarded as being most at risk, eliminating or at least reducing the number of facial 

fractures across the country is ideal.  Focus is required on IPV and alcohol consumption, 

especially in Māori and Pacific Peoples.   
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Anatomical location of facial fractures  

 

The human facial skeleton is comprised of several bones. Factors which determine where a 

fracture occurs relates to the cause of injury, the site of injury and the magnitude of force. 

When adequate force is applied to these bones, a fracture (or several fractures) may result. 

Owing to their anatomical position, several bones are at higher risk of fracture than others. 

Of all facial fractures that presented, nasal bone fractures were the most common injury 

(32%), followed by mandible (26%), malar/maxilla (17%), base of skull (11.0%), and 

orbital floor (9.0%). Of all serious facial fractures that presented, fractures of the mandible 

(37%) was the most common injury, followed by malar/maxillary (23%), base of skull 

(16%), orbital floor (10.0) and nasal bones (9.0%).   

 

For females, the most common facial fracture site was the nasal bones (40%), mandible 

(17%) and malar/maxillary (14%). For serious fractures, it was mandible (25%), 

malar/maxillary (20%) and base of skull (20%).  For males, the most common facial 

fracture site was nasal bones (30%), mandible (28%), and malar/maxillary (18%). For 

serious fractures the most common sites were mandible (40%), malar/maxillary (23%) and 

base of skull fractures (15%). Although the order may change, fractures on the mandible, 

malar/maxillary and nasal bones are the three sites most frequently fractured, regardless of 

gender or severity. This is consistent with findings from Keiser et al. (2002), as they 

reported the three most common facial fractures (in descending order) in males to be 

mandible, nasal and malar/maxillary. For females, the top three sites (in descending order) 

were nasal, mandible and malar/maxillary (Kieser et al., 2002).  

 

The anatomical location of the nasal bones, malar/maxilla, and mandible are prominent in 

the human facial skeleton, making fractures of these bones a common injury (Dongas and 

Hall, 2002; Lee and Antoun, 2009). With low velocity forces, such as those experienced 

from IPV, fractures of the mandible are usually more common than fractures of the mid 

face (Buchanan et al., 2005). Findings of this study are consistent with these statements. 

Fractures of the mandible are more frequent than fractures of the malar/maxillary bones, 

with respect to those occurring from IPV.   
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Anatomical location of mandible fractures 

 

Factures of the mandible were the second most common fracture site, accounting for 26% 

of all facial fractures that presented. However, when considering only those fractures 

deemed serious, mandible fractures became the most common anatomical fractures site 

and accounted for approximately 37% of all serious fractures. A large increase was 

detected in the number of mandible fracture across the period of 1999/2000 to 2008/2009, 

regardless of severity. There was an increase of approximately 50% in the total number of 

all mandible fractures, across the study period. This was the most apparent increase across 

all anatomical sites. In addition, for serious fractures alone, the mandible was the only 

anatomical site to show an increase.  All other fractures sites remained relatively constant 

in number.   

 

Within the mandible, the most common site was the angle, which accounted for 40-43% of 

all mandible fractures, across both datasets. In addition to being the most common 

fractures site, the number of angle fractures is increasing. An increase of 50% was detected 

across the 10-year study period. All other mandible fracture sites remained consistent in 

number. Hence, the rise in mandible fractures appears to be attributable to the increase in 

angle fractures. From an anatomical standpoint, a large proportion of the 20-30 age group, 

the age group responsible for the majority of facial fractures,  have unerupted or impacted 

third molars (Iida et al., 2001). As a result, the angle of the mandible is at higher risk of 

fracture; this is because bone is sacrificed to accommodate the impacted teeth (Safdar and 

Meechan, 1995). The greater the degree of impaction, the less strength in the mandibular 

angle (Safdar and Meechan, 1995).  

 

Reasons explaining the increase in angle fractures may relate to the changing aetiology 

behind facial fractures. IPV is the number one cause of facial fractures in NZ, accounting 

for 37-40% of fractures across the study period. However, what is more concerning is that 

fractures attributed to IPV are increasing. An increase of 40% was seen in both facial 

fractures and serious facial fractures, attributed to IPV. Hence, it is possible that increasing 

number of mandible fractures, specifically angle fractures is related to the increase in IPV. 

Impacts to the corners of the jaw (angle), as a result of IPV, especially in a young adult 

population with a high proportion of impacted wisdom teeth, may explain the increase in 
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angle fractures. Other contributing factors for the higher rates of fractures in young adults 

include a high number of people participating in sports, aggressive behaviour and risky 

driving.  
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Nasal bone fractures 

 

The nasal bones are the anatomical site most commonly fracture with regards to all other 

facial fractures (Chan and Most, 2008; Fonseca, 2004; Han et al., 2011; Rhee et al., 

2004).Due to its prominent location on the face the nose is highly susceptible to trauma 

and resultant injury (Mondin et al., 2004). Blunt trauma resulting from IPV, RTA and 

sports are common causes (Chan and Most, 2008; Rubinstein and Strong, 2000). The force 

required to fracture the nasal bones is less than that required for any other facial bone 

fracture (Rohrich and Adams, 2000).  Findings from our study agree with the above 

literature. Of all facial fractures that were coded by the MOH, nasal bone fractures were 

the most common injury, accounting for 32% of all fractures. Due to suspected 

inaccuracies in the analysis of information provided by ACC we are unable to reliably 

comment on the frequency of nasal bone fractures within the ACC database.  

 

Diagnosis of nasal fractures can be challenging. Aspects that must be considered relate to 

the mechanism of trauma, history of previous facial/nasal injury, prior nasal deformity, and 

history of nasal obstruction (Mondin et al., 2004). Oedema after an injury may also mask 

the bone deviation(Mondin et al., 2004).  

 

The nose is pyramidal in shape and is composed of cartilage, bone, skin, muscle, mucosa, 

nerves and vascular structures (Mondin et al., 2004). The upper portion of the nose is 

composed of two paired nasal bones which are wedged-shaped and joined at the midline. 

The nasal bones articulate with the frontal bone and the frontal process of the maxilla 

(Mondin et al., 2004). The lower portion of the nose is composed of the lateral nasal, alar, 

septal and sesamoid cartilages (Mondin et al., 2004). Fractures of the upper (superior) 

portion of the nose often are associated with other facial bone fractures (Mondin et al., 

2004).  

 

Nasal fractures are managed in different ways, depending on the surgeon‘s preference, 

hospital protocols, surgical speciality, and practical reasons (Mondin et al., 2004). Three 

aspects influence management. These are timing, choice of anaesthesia, and surgical 

technique (Mondin et al., 2004). With respect to time some nasal fractures require 

immediate attention while others are best managed in a delayed fashion (Mondin et al., 
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2004). If the patient can be seen in the first 3-6 hours, before significant oedema distorts 

the nose, reduction may be performed immediately (Mondin et al., 2004).  Soft tissue 

oedema hinders an immediate closed reduction, requiring delayed management and 

reassessment 3-5 days after the injury (Chan and Most, 2008; Fonseca, 2004; Rubinstein 

and Strong, 2000).  

 

The ―length of stay‖ variable in the Ministry of Health database was used to determine 

whether a facial fracture was ―serious‖ or not. Any overnight admission was considered a 

serious facial fracture. This study indicates that the majority of nasal fractures do not 

require hospital admission, or are managed in such a manner where medical treatment was 

at a later date to that of presentation. Across the 10 year period a total of 8,421 nasal bone 

fractures were recorded by the Ministry Of Health. However, only 1,387 patients with 

nasal fractures in the same given period required hospital admission. This may be due to a 

severe nasal fractures or other concomitant injury. The drop in the number of nasal 

fractures with overnight hospital admission, may be due to oedema hindering immediate 

management, with a preference for delayed management. The remaining hospitalisations 

may be attributed to serious nasal injury or other injuries associated with nasal fractures, 

which require hospitalisation.   

 

Over the 10 year period the number of nasal bone fractures reduced from 1,001 in the 

financial year of 1999/2000 to 697 fractures in 2008/2009. Due to the range of causes of 

nasal bone injury it is difficult to suggest reasons for the decrease over time.  

 

 

Base of skull fractures/frontal sinus fractures 

 

Fractures of the frontal sinus, was included in this study as a base of skull fracture, within 

the ICD-10 classification (SO2.1). Fracture of the frontal sinus is an important injury and 

has relevance in oral and maxillofacial surgery. Hence, analysis of frontal sinuses 

fractures, were included in this study.  

 

The frontal sinus develops from an invagination in the frontal recess of the nasal cavity, 

and develops into the frontal bone at 3-4 months gestation. The frontal sinus is composed 
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of two separate sinuses drained by different ducts, however they will be considered as one 

in this text. The frontal sinus becomes visible at 6-8 years of age(Fonseca, 2004; Yavuzer 

et al., 2005) . It progressively enlarges into adulthood. The more pneumatised a sinus is, 

the larger it is, and hence less magnitude is required to result in a fracture. As the 

pneumatic expansion of the frontal sinus is not completed until the late adolescent period, 

sinus fractures are rarely seen in children and only seldom in adolescent (Yavuzer et al., 

2005).   

 

Frontal sinus fractures require substantial force to fracture and often they are the result of 

high velocity impacts such as car accidents (Yavuzer et al., 2005; Zorn and Agag, 2011). 

The anterior wall of the sinus is much thicker and stronger than the posterior wall. A force 

between 400-1000kg is required to fracture the anterior wall (Yavuzer et al., 2005; Zorn 

and Agag, 2011). Due to the high impact required approximately 75% of cases have 

associated orbital, nasal and other facial fractures (Fonseca, 2004; Yavuzer et al., 2005). 

Due to the close proximity and communication with these adjacent structures frontal bone 

fractures may result in life threatening or debilitating complications(Fonseca, 2004; 

Yavuzer et al., 2005). Those patients with intra-cranial injuries have an increased risk of 

long-term complications  (Yavuzer et al., 2005).   

 

The incidence of frontal bone fracture is approximately 2-15% of patients with facial 

fractures (Miloro, 2004; Yavuzer et al., 2005).  When these fractures occur there can be 

devastating consequences because of the proximity to the brain, eyes and nose (Miloro, 

2004). Complications may include blindness and other visual disturbances, orbital cellulits 

or abscess, meningitis, brain abscess, facial deformity, limited motion of the globe, 

mucoceles, pain and head ache and anosmia (lack of smell). Most naso-orbital-ethmoidal 

fractures and frontal sinus fractures are due to RTA (Miloro, 2004). It is estimated that 

RTA account for 44-85% of all NOE and frontal sinus fractures.  

 

Complications may be regarded as short term or long term. Short term complications 

include wound infection, CSF leak, fluid accumulation, paraesthesia of supraorbital nerve, 

meningitis, acute sinusitis, brain abscess, and frontal headache. Long term complications 

include mucocele and mucopyrocele formation, osteomyelitis of the frontal bone, cosmetic 

defect, brain abscess and head ache (Fonseca, 2004).  
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Injury to the fronto-nasal ducts may result in obstruction and lead to post-operative sinus 

infections, mucocele or pyocele formation, and osteomyelitis of the sinus bone.  The ducts 

must be sealed to prevent nasal infection reaching the frontal sinus. Obliteration of the 

sinus must be considered. Associated with the frontal sinus fracture a dural tear may exist 

and result in meningitis. Pneumocephalus and epidural and subdural haematoma may also 

arise due to trauma.  Direct injury to brain and resulting neurological complications. Other 

complications included cosmetic defects, especially if the outer table of bone is lost. 

 

Meningitis is always a threat following a frontal sinus fracture with a CSF leak. The 

incidence of meningitis in head injury patients with CSF leak is 0.25-0.5% (Fonseca, 

2004). Brain abscess and meningitis may ensue and lead to death. Frontal headaches may 

occur. These headaches are usually called postconcussive syndrome (PCS). Symptoms 

include headache, dizziness, irritability, memory disturbance, aggravation by noise, 

judgement problems, and anxiety. Most cases of PCs resolve in 1-6 months (Fonseca, 

2004). Management of frontal sinus fractures can vary from simple repair to an extremely 

complex repair involving multiple specialities. Maxillofacial surgeons often combine with 

neurosurgeons to repair the injury and ensure the best outcome for the patient.  

 

Findings from our study are unable to be compared to the above statements. Base of skull 

fractures in our study included fractures of the anterior, middle and posterior cranial fossa, 

sphenoid, bone, temporal bone, ethmoidal bone, and frontal bone. Hence, no comparison is 

possible between fractures of the base of skull recorded in this study, to that of frontal 

bone fractures alone. We are unable to identify how many cases of frontal bone fracture 

are contained in the base of skull category.  

 

Results in our study find base of skull fractures account for 11% of all facial fractures 

presenting during the study period and appear to have declined over time. This may be a 

trend expected with a reduction in the number of high velocity impacts such as RTAs. 

Base of skull fractures, do appear to be associated with more serious injuries as an increase 

in the proportion of fractures is seen with analysis of serious facial fractures.  Although 

these injuries are relatively uncommon, considerable injury and complications may still 

occur. 81% (2,426/3,002) of base of skull fractures require hospital admission. Hence, 

evidence of a severe injury or an injury associated with other concomitant injuries.  
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Orbital floor fractures  

 

The human orbit is composed of seven bones (maxilla, zygoma, frontal, ethmoid, lacrimal, 

palatine, and sphenoid) and house the globe, otherwise known as the eye (Fonseca, 2004). 

Surrounding the orbit are the paranasal sinuses (maxillary, ethmoid, sphenoidal, frontal 

sinuses). These sinuses may act as shock absorbers to protect the globe. The orbital walls 

are often thin and relatively minor blunt trauma to the region may be sufficient to cause 

fracture of one of the orbital walls. There are four orbital walls (medial, lateral, superior 

and floor). Blowout fractures of the inferior orbital wall are occurring more frequently 

(Kwon et al., 2005). This may be attributed to RTA, social activities, violence, and the 

higher sensitivity of computer tomography in the diagnosis (Kwon et al., 2005).  

 

Fractures of the orbit and orbital floor are common injuries especially following blunt 

facial trauma (Biesman et al., 1996; Burnstine, 2002; Jordan et al., 1998). Orbital fractures 

may be classified into two groups; isolated orbital wall fractures and those that include the 

infra-orbital rim, or other surrounding bones (Biesman et al., 1996). Complications of such 

injury include enophthalmos, diplopia, blindness and infra-orbital nerve hypesthesia 

(Burnstine, 2002). There are two theories to explain the mechanical cause of orbital 

blowout fractures. The first is the ―Hydraulic‖ theory with force transmitted by the orbital 

soft tissues to the orbital walls causing increased intra-ocular pressure substantial to 

fracture the orbital walls (Burnstine, 2002; Jordan et al., 1998). The second is the ―Bone 

conduction‖ or ―Buckling‖ theory which involves direct buckling of the orbital walls due 

to deformation of the bony orbital rim (Burnstine, 2002). It is possible that both 

mechanisms contribute to a blowout fracture (Erling et al., 1999; Jordan et al., 1998).  

 

The aetiological factors behind an orbital floor fracture include IPV, sports, falls, RTA and 

work related injuries (Jones, 1994; Wang et al., 2010). Jones et al., (1994) found IPV 

accounted for approximately 50% of cases, followed by sports which accounted for 

approximately 33%.  High energy flows to the eye from an opponent‘s fist, elbow, knee, 

foot, or from sports equipment such as a high velocity ball explain the most likely 

mechanism behind injury. Sports identified to contribute include soccer, rugby, cricket, 

hockey, squash, karate, kick boxing, swimming and gymnastics (Jones, 1994). 
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There has been a significant increase in the number of orbital floor fractures in the past 10 

years. The increase is well over 300% between the years of 1999 to 2009. Each year there 

is a consistent increase in the number of orbital floor fractures. This is may be associated 

with the increase in IPV, possibly fuelled by alcohol. It may also be due to an increase in 

aggression in professional sports.  

 

Although the aetiology of facial fractures is well established the number of fractures 

attributed to each cause is constantly changing. Injuries due to IPV are becoming more 

frequent while high velocity impacts such as RTA are said to be decreasing. Findings from 

our study highlight that IPV is the single largest cause of orbital floor fracture, accounting 

for 47.6%. Since the number of facial fractures cases attributed to IPV is increasing, the 

increase in orbital fractures is no surprise. It seems measures to reduce IPV, and IPV-

related fractures are required.  

 

Medical imaging techniques have a valuable role in the diagnosis and management of 

maxillofacial injuries. Such images are requested based on the patient‘s clinical signs and 

symptoms during hospital admission (Exadaktylos et al., 2005). Development of computer 

tomography over recent years has enabled medical centres to accurately detect and 

evaluate the extent of maxillofacial injuries, such as orbital fractures. Orbital fractures are 

often difficult to diagnose from clinical examination alone (Exadaktylos et al., 2005). 

Hence, with the use of computer tomography, detection of orbital fractures have become 

more reliable and possibly contribute to the large increase in orbital floor fractures 

recorded.  
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Summary and recommendations  

 

Findings of this study, regarding socio-demographic characteristics and aetiology, are 

consistent with past national and regional studies within NZ. Young adults, males, and 

Maori are over represented and should be identified as high risk populations. Strategies to 

reduce the number of facial fractures should be targeted to these at-risk groups.  

 

Research since 1979 has shown that peak rates of facial fractures, especially in the male 

population, align with the legal purchasing age of alcohol at the time. Between 1998 and 

2008, the peak rate of fractures in males, has shifted into a younger population, from 20 

years to those aged 18 years. Due to the lack of nationwide data regarding the involvement 

of alcohol, this study cannot unequivocally attribute the shift in fractures, to lowering of 

the legal purchasing age. However, evidence from our results, highlight that alcohol and 

the increasing rate of IPV are the two key issues influencing the incidence of facial 

fractures in NZ. This study highlights the burden of alcohol in NZ and provides an 

argument for the revising the current legislation.  

 

Populations most at risk of experiencing a facial fracture are the same populations who 

have been identified to consume alcohol in excess. These groups are young adults, males, 

Maori and Pacific peoples. Alcohol has been identified as a key element in IPV and facial 

fractures.  There is a need to document the involvement of alcohol for all maxillofacial 

injuries, at a nationwide level. At present, information concerning alcohol is held by 

separate regional hospitals and hence, not readily available, or it is inconsistently coded in 

the national databases. If such information was available a greater insight into the 

contribution of alcohol could be gained along with evidence to construct stronger 

associations.     

 

Measures have been introduced to reduce the number of RTAs, which include improved 

road quality, seat belt legislation, law enforcement, and safer vehicles. Measures have also 

been introduced to reduce the number of sporting accidents and the resulting injuries. 

These include mouth guards, protective clothing, sporting officials, and safer sporting 

arenas. However, few measures appear in place to reduce the number of IPV related 

injuries. IPV is the number one cause of facial fractures in NZ. Measures to reduce violent 
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behaviour in this country appear well overdue. Such measures need to be effective and 

may include increased law enforcement and heavier sentencing.  

 

Maori and Pacific people experience a disproportionate level of facial fractures. This 

disparity has been present for many years and more effective measures are required. The 

Crown recognises their obligation to ensure these all ethnic groups experience the same 

level of health in NZ. However, due to the many aspects influencing health, solving this 

matter is not a simple task. It is hoped that this study will provide evidence to not only 

highlight aspects of concern, but to also develop targeted strategies to reduce the impact of 

alcohol and facial fractures in NZ.  
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GLOSSARY OF ALCOHOL-RELATED TERMINOLOGY   

 

Alcohol abuse is defined as any situation where the consumption of alcohol has produced 

adverse consequences to the consumer and/or negative external effects upon other 

individuals (Devlin et al., 1997) 

 

Alcohol intoxication: is a form of substance intoxication, occurring during or shortly after 

ingestion of alcohol and characterised by maladaptive psychological or behavioural 

changes combined with physiologic responses such as slurred speech, in-coordination, 

impaired memory or attention, unsteady gait, stupor or coma (2007).  

 

Binge drinking is an imprecise term used to describe a pattern of drinking which is 

defined by excessive consumption over a short period leading to drunkenness. Specifically 

the term has been defined for young people as the consumption of five or more drinks in 

succession over a short period of time (ALAC, 2002a). 

 

Dependence is a phenomenon with biological, psychological and social elements, 

whereby use of a particular drug (such as alcohol) is given priority over other behaviours 

that were once relatively much more important to the person. Dependence is not an all-or-

nothing phenomenon but exists in degrees along a continuum. Classic signs of dependence 

are withdrawal symptoms in the absence of alcohol, an inability to moderate consumption, 

and social disintegration (ALAC, 2002a). 

 

Drinking culture is defined as the customs and attitudes shared by groups of people 

involved in drinking alcoholic beverages (Cagney, 2006).  

 

Drunkenness refers to an elevated blood alcohol concentration such that a person cannot 

function within his/her normal range of physical or cognitive abilities. It is a subjective 

feeling, the experience of a substantial effect of alcohol on mood, cognition, and psycho-

motor function and which a lay observer recognises as ―drunk‖(ALAC, 2002a). 
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Hazardous drinking is defined as a quantity or pattern of alcohol consumption that places 

individuals at risk for adverse health events and is recognised by the World Health 

Organisation as a distinct disorder (Reid et al., 1999). 

 

Pattern of drinking refers to aspects of drinking behaviour other than the level of 

drinking, including: when and where drinking takes place; the number and characteristics 

of heavy drinking occasions; activities associated with drinking; personal characteristics of 

the drinker and drinking companions; the types of drinks consumed; and the drinking 

norms and behaviours that compromise a ―drinking culture‖ (ALAC, 2002a).  

 

Responsible drinking is defined as drinking in a pattern which is unlikely to lead to any 

negative effects on a person‘s physical, mental, social or economic well-being and is 

unlikely to lead to criminal or legal difficulties, such as drink-driving (ALAC, 2002a). 
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Appendix 2. Ethics approval (Category B) 
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Appendix 3. Definition of ICD-10 diagnosis codes for facial fractures   

 

ICD-10 

Code 

 

Diagnosis/Injury 

 

Definition  

S02.0 Fracture of vault of skull Frontal bone 

Parietal bone 

Temporal bone (squamous) 

S02.1 Fracture of base of skull Fossa: anterior, middle, posterior 

Occiput 

Orbital roof 

Sinus: ethmoid, frontal,  

Sphenoid 

Temporal bone (excluding 

squamous part) 

S02.2 Fracture of nasal bones  

S02.3 Fracture of orbital floor Blow-out fracture 

S02.4 Fracture of malar and maxillary bones Superior maxilla 

Upper jaw  

Zygoma 

S02.5 Fracture of tooth Broken tooth 

S02.6 Fracture of mandible  Lower jaw  

S02.7 Multiple fractures involving skull and facial 

bones 

 

S02.8 Fractures of other skull and facial bones Alveolus 

Orbit NOS 

Palate 

S02.9 Fracture of skull and facial bones, part 

unspecified  

Face NOS 
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Appendix 4.  Definition of ICD-10 diagnosis code for mandibular fractures 

   

Code Diagnosis/ Injury   

S02.6 Fracture of mandible 

S02.60 Fracture of mandible (part unspecified) 

S02.61 fracture of condylar process 

S02.62 Subcondylar fracture 

S02.63 Fracture of coronoid process 

S02.64 Fracture of ramus, unspecified 

S02.65 Fracture of angle of jaw 

S02.66 Fracture of symphysis of body 

S02.67 Fracture of alveolar border of body 

S02.68 Fracture of mandible body, other and unspecified parts 

S02.69 Fracture of mandible, multiple sites  
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Appendix 5. Definition of Read Codes supplied by the Accident Compensation 

Corporation of New Zealand 

 

Read Code Definition  

S010. Closed fracture base of skull without intracranial injury 

S020. Closed fracture nose 

S022. Fracture of mandible, closed 

S0221 Closed fracture of mandible, condylar process 

S0222 Closed fracture of mandible, subcondylar 

S0223 Closed fracture of mandible, coronoid process 

S0224 Closed fracture of mandible, ramus, unspecified 

S0225 Closed fracture of mandible, angle of jaw 

S0226 Closed fracture of mandible, symphysis of body 

S0227 Closed fracture of mandible, alveolar border of body 

S0228 Closed fracture of mandible, body, other and unspecified 

S022x Closed fracture of mandible, multiple sites 

S022z Fracture of mandible, closed, NOS 

S0241 Closed fracture zygoma 

S0281 Fracture of orbital floor 

S02x1 Fracture of orbit NOS, closed 

S030. Closed fracture of skull NOS without intracranial injury 

S040. Mult #skull/face + other bones, closed, no intracranial injury 

S044. Multiple fractures involving skull and facial bones 

S8363 Broken tooth injury 

 

 

 

 


