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ABSTRACT
Introduction  There is still uncertainty around the impact 
of combat exposure on the life span of war veterans. 
Therefore we made use of a natural experiment to study 
the impact on veteran life span of combat versus non-
combat exposure in World War II (WW2).
Methods  The combat-exposed military personnel were 
derived from a random (10%) sample of the military roll 
of the 28th (Māori) Battalion from New Zealand. One 
non-combat cohort was the 15th Reinforcements of this 
same Battalion, since the war ended before they reached 
the front line. The other non-combat cohort were Māori 
personnel who were only involved in Jayforce, which 
occupied Japan at the end of the WW2. Data on life span 
were mainly derived from an official repository of birth 
and death records, but supplemented with other sources, 
including military files.
Results  When comparing life spans of service veterans, 
there was no statistically significant reduction for the 
average life span of the 234 combat-exposed veterans in 
our sample from the 28th (Māori) Battalion (66.7 years), 
relative to the Māori veterans from two non-combat 
cohorts: the 132 personnel in the 15th Reinforcements 
(67.2 years) and the 147 personnel in Jayforce (66.9 
years).
Conclusions  Despite a very high level of wounding in 
the combat-exposed group (48%), there were no statisti-
cally significant reductions in life span between this group 
and comparable non-combat exposed veterans. This 
finding contrasts to life span reductions found in a similar 
study of New Zealand veterans of WW1.

INTRODUCTION
It is important to understand both the short-term 
and long-term health impacts of war, given ongoing 
conflicts around the world that can harm both civil-
ians and military personnel. Various studies provide 
evidence of long-term harm to health among war 
veterans.1 2 Nevertheless, an increase in all-cause 
mortality in war veterans has not always been iden-
tified.3 Furthermore, studying the issue of veteran 
life span is complicated by the ‘healthy soldier effect’ 
which is a type of selection effect analogous to the 
‘healthy worker effect’.4 In addition there can be 
another selection effect in the form of the ‘healthy 
warrior effect’, whereby healthier personnel within 
the military are the ones involved in combat (rela-
tive to those away from the front lines).4

Given this background, we considered a ‘natural 
experiment’ relating to New Zealand military 
personnel involved in World War II (WW2). That 

is, we were able to compare groups of military 
personnel who had either combat exposure or no 
combat exposure. Specifically, the men in the 28th 
(Māori) Battalion up to and including the 14th Rein-
forcements had combat exposure, while the 15th 
Reinforcements for this Battalion who left New 
Zealand in a troopship did not reach Egypt until 
May 1945, by which time the war in Europe had 
ended. Similarly, another comparable non-combat 
group arose via the Māori military personnel sent 
to participate in the occupation of Japan (Jayforce), 
with embarkations from 1 January 1946 to 30 June 
1948.5

The 28th (Māori) Battalion was part of the 
second New Zealand Division, the fighting arm 
of the Second New Zealand Expeditionary Force 
(2NZEF) during WW2.6 It was a front-line infantry 
unit made up entirely of volunteers. It usually 
contained 700–750 men, divided into five compa-
nies. It fought in battlefields in Greece, Crete, North 
Africa and Italy. In the words of Lieutenant-General 
Bernard Freyberg (who commanded the second 
New Zealand Division), ‘no infantry battalion had 
a more distinguished record, or saw more fighting, 
or, alas, had such heavy casualties as the Maori 
Battalion’. The last Māori recruits to see action, 
part of 2NZEF’s 14th Reinforcements, arrived in 
Italy in April 1945. Multiple publications provide 
extensive details on the Battalion7 and its specific 
companies.8 9

Key messages

	► There is still uncertainty around the impact 
of combat exposure on the life span of war 
veterans.

	► This study compared the life spans of World War 
II veterans with and without combat exposure.

	► It found that there was no statistically 
significant reduction for the average life span 
associated with combat exposure.

	► That is, the mean life span of the combat 
exposed veterans was 66.7 years versus from 
two non-combat exposed cohorts at 67.2 years 
and 66.9 years.

	► This finding contrasts to life span reductions 
found in a similar study of New Zealand 
veterans of World War I.
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METHODS
Combat-exposed cohort
For the combat-exposed cohort, we used an online data set of 
the personnel of the 28th (Māori) Battalion.10 This dataset was 
comprised of all those who served in the Battalion up to and 
including the 14th Reinforcements, including those who were 
‘killed on active service’ in New Zealand after combat service 
overseas. From this data set we obtained a 10% random sample 
(n=340 individuals out of 3402 on the online roll), using random 
numbers generated in Excel. Of note is that this online roll was 
apparently still not quite complete, as the total who served in the 
Battalion was estimated at 3600.10 To maximise comparability 
with the other studied cohorts of Māori personnel (see below), 
we excluded from the final sample personnel of identifiable non-
Māori ethnicity. That is, five personnel were excluded: three 
from the Pacific Islands (eg, Cook Islands and Niue) and two 
officers of known European ethnicity.

Non-combat exposed cohort, 28th (Māori) Battalion 
reinforcements
For the first non-combat exposed cohort, we used a list of the 
15th Reinforcements of the 28th (Māori) Battalion (all 152 
personnel,11 none of whom were known to be non-Māori). 
This group did not reach Egypt from New Zealand until May 
1945, after the war in Europe ended. They spent some time 
in Italy before many became part of the occupying forces in 
Japan (ie, ‘Jayforce’). From this group we removed all those 
who had any evidence of prior or subsequent involvement in a 
war (ie, including WW1, WW2, Vietnam, Korea and Malaya). 
This resulted in the exclusion of 10 personnel, all of whom had 
evidence of prior participation in WW2, to give a final sample 
of 142.

Non-combat exposed cohort (Māori soldiers in Jayforce)
The second non-combat cohort were Māori personnel who 
participated only in Jayforce, that is, the 16th and subsequent 
Reinforcements who travelled directly from New Zealand to 
occupied Japan. For assembling this cohort, we selected all 
Jayforce personnel in the Cenotaph database (n=1152 names) 
and removed those who: (1) Had participated in any war 

(including WW1, WW2, Vietnam, Korea and Malaya); (2) Had 
female first names (given our focus on just comparing male life 
spans); (3) Who were in a service other than the army; and (4) 
Did not have any Māori names (ie, names in te reo Māori) or 
were from the Pacific Islands (eg, next of kin had an address 
in the Cook Islands). This resulted in a final sample of 171 
personnel.

Analyses by name and serial number were conducted to ensure 
that all the three cohorts contained no duplicate individuals.

Life span data
We collected data on birth dates, death dates and any reported 
age at death, based on the following sequence of steps:
1.	 We searched for details on the online 28th (Māori) Battalion 

roll.10 This roll also helped provide alternative names used 
by the individuals, which assisted with subsequent searches. 
It also provided prisoner-of-war (POW) status.

2.	 The Births Deaths and Marriages database was then searched. 
It contains records of all New Zealand-based deaths covering 
the relevant time period.12 It was however, incomplete for 
Māori births since registration of Māori births only became a 
legal requirement in March 1913 (although this would only 
have applied to a small proportion of these cohorts given the 
birth years detailed in Table 1).

3.	 The Cenotaph website database13 was then searched. It oc-
casionally had additional birth/death/age data, alternative 
names used, and also POW status.

4.	 Searches were then conducted of genealogical databases (eg, 
cemetery records) and also the ‘Last Post’ publication com-
piled by the Royal New Zealand Returned and Services As-
sociation.

5.	 Finally we obtained assistance from New Zealand Defence 
Force personnel who examined personal military records to 
identify missing dates of birth and death.

In some cases, only the birth year or year of death could be iden-
tified, so we used the midyear point of such years (eg, 1 July) in 
the analyses to calculate the age at death. Also when the reported 
age at death was recorded in years only, we used a midpoint 
value, that is, age ‘70 years’ was adjusted to ‘70.5 years’.

Table 1  Characteristics of the combat-exposed cohort (28th (Māori) Battalion) and the two non-combat exposed cohorts (the 15th (Māori) 
Reinforcements; Māori personnel in Jayforce) of New Zealand military personnel

Characteristic

Random 10% sample 28th (Māori) 
Battalion personnel
(n=335)

15th Reinforcements; 28th 
(Māori) Battalion (non-combat) 
(n=142)

Māori personnel in Jayforce (non-
combat) (n=171)

Any name in te reo Māori (including ‘also known as’ 
names considered) (%)

76.7% 73.9% 100% (by definition of this cohort)

Private or trooper (%) 81.4% 90.9% Not readily available

Officer (%) 18.6% 9.2% Not readily available

Prisoner of war (POW) (%) 3.6% (12/335) Not applicable Not applicable

Median year of birth where known (IQR) 1918
(1914 to 1921)

1923
(1922 to 1925.5)

1926
(1924 to 1927)

Age at death could not be calculated (ie, missing dates 
of birth and death, or age at death)* (%)

5.4% 7.0% 14.0%

Died during World War II up to the end of the war in 
Italy (ie, up to 29 April 1945) (%)

23.6%
(79/335)

NA NA

‘Killed on active service’ (KoAS) after the end of the war 
in Italy (%)

1.2%
(4/335)

0.0% 0.0%

Died in the postwar period up to 31 December 1949 for 
known dates of death (other than KoAS—as above) (%)

1.6%
(5/317)

3.0%
(4/132)

0.7%
(1/147)

*As of mid-2021, all but one member of the 28th (Māori) Battalion were reported to be deceased.
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RESULTS
Notable differences were present between the compared cohorts 
(Table 1). In particular, their median birth years differed, that is, 
1918 for the 28th (Māori) Battalion, 1923 for the 15th Rein-
forcements and 1926 for the Jayforce only group. Inability to 
determine an age at death also varied: 5.4%, 7.0% and 14.0%, 
respectively.

When comparing the average life spans of combat and non-
combat soldiers, there was no statistically significant reduction 
for the veterans of the 28th (Māori) Battalion (66.7 years) rela-
tive to those of the two non-combat cohorts: the 15th Rein-
forcements (67.2 years) and the Māori personnel in Jayforce 
(66.9 years) (Table 2). When just considering the 28th (Māori) 
Battalion, there were no meaningful differences in life span by 
the soldiers’ names (in te reo Māori (language) or not), and by 
their military rank.

DISCUSSION
Main findings
When comparing the veteran groups, there was no statistically 
significant reduction in the average life span of the combat-
exposed 28th (Māori) Battalion veterans (66.7 years), relative 
to those of two non-combat exposed cohorts: the 15th Rein-
forcements (67.2 years), and the Māori personnel in Jayforce 
(66.9 years). These findings were perhaps surprising, given the 
high level of wounding in the 28th (Māori) Battalion, estimated 
at 48% of personnel.10 Similarly, some were also exposed to the 
hardships of being POWs (Table 1).

Indeed, these findings contrast with evidence that participa-
tion in WW1 was associated with a reduced life span of New 
Zealand veterans relative to that for a comparable non-combat 
group of military personnel (Table  3).14 Similarly for another 
New Zealand study, which also reported reduced life span for 
a WW2 cohort, although this study used a national comparison 
group.15 Adverse morbidity impacts for New Zealand WW2 
veterans have also been reported from survey data,16 psychiatric 
studies,17 a study of war pensions18 and from interviews with 
veterans.19 The large scale of these morbidity impacts was also 
suggested by the 22 846 WW2 New Zealand personnel receiving 
war pensions in 1946 for service-related disabilities.20 By 1985, 
more than 10 000 of these veterans were officially recognised as 
suffering from ‘nervous system disabilities’, with cases of post-
traumatic stress disorder (PTSD) and alcohol misuse.19 [p14] A 
more contemporary study of New Zealand military personnel 
published in 2020,21 reported that 10% of participants had 
symptoms indicative of a clinical diagnosis of PTSD. It also 
reported that risk factors for PTSD were: trauma exposure, 
older age, male sex and Māori ethnicity.

Furthermore, we would have expected the non-combat 
cohorts to have slightly longer life spans anyway, given their 
later median birth years (Table 1). This is because of the ongoing 
trends in improving life expectancy in the twentieth century for 
New Zealand men. For example, the average life expectancy 
for 27-year-old New Zealand men born in 1916 and 1926 
has been estimated at 45.2 years and 48.1 years, respectively 
(ie, an increase in life expectancy of 2.4 months per year over 

Table 2  Life span results for the combat-exposed cohort (28th (Māori) battalion) and the two non-combat exposed cohorts (the 15th (Māori) 
Reinforcements; Māori personnel in Jayforce) of New Zealand military personnel

Specific population Mean age (years) at death (SD) Median age (years) at death (IQR) Statistical analyses and comment

By combat exposure  �

Combat exposed and killed during the war 
up to the end of the war in Italy, for those 
with known dates of death (n=79)

27.1
(4.2)

25.5
(23.5–30.5)

This is a loss per individual of 39.6 years of life 
compared with veterans from this Battalion who 
survived (66.7–27.1=39.6). See online supplemental 
file 1) for additional details on the specific causes 
of death.

Combat exposed (all personnel): full random 
10% sample of the 28th (Māori) Battalion 
for whom age at death could be determined 
(n=317)

56.3
(21.0)

61.0
(33.5–73.5)

 �

Combat exposed veterans: as above but 
for just veterans who survived the war and 
who were not subsequently killed on active 
service (KoAS, n=234)

66.7
(13.4)

67.1
(59.1–77.1)

There was no statistically significant difference 
between these three groups (p=0.9368, ANOVA) 
or between the combat exposed and the two non-
combat groups combined (p=0.7475, ANOVA)

Non-combat exposed (15th): the 15th 
Reinforcements of the 28th (Māori) 
Battalion for whom age at death could be 
determined (n=132)

67.2
(13.9)

67.3
(59.4–76.8)

Non-combat exposed Māori personnel in 
Jayforce (those with no other participation 
in any other war) (n=147)

66.9
(15.4)

68.6
(60.5–77.1)

By other characteristics – random sample of the 28th (Māori) Battalion with life span data

Had any name in te reo Māori (n=245) 55.9
(20.6)

60.5
(33.5–73.2)

There was no statistically significant difference 
between these two groups (p=0.5055, ANOVA)

No te reo Māori name (n=72) 57.7
(22.5)

64.6
(30.5–75.6)

Military rank was private/trooper (n=272) 56.2
(20.8)

60.5
(34.0–72.8)

There was no statistically significant difference 
between these two groups (p=0.9776, ANOVA)

Officer (n=62) 56.3
(21.9)

64.3
(33.1–77.0)

ANOVA, analysis of variance.
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this 10-year period; using Statistics New Zealand life tables for 
Māori and non-Māori men combined).22

Nevertheless, a possible reason for the lack of veteran life span 
differences is that veterans in the combat exposed cohorts may 
have had relatively higher status in their communities (relative 
to non-combat veterans) which might have contributed to addi-
tional employment benefits and psychological health benefits. 
Indeed, the returning members of the 28th (Māori) Battalion 
appear to have been particularly highly respected by their 
communities.7–9 Furthermore, it was reported that personnel in 
the Māori Battalion in WW2 had a morale that ‘was so high that 
there was a consequent reduction in anxiety neurosis’; and that 
they had much lower incidences of ‘neurosis’ and ‘neurasthenia’ 
(terms potentially overlapping with PTSD) than non-Māori 
personnel.23

Comparisons with New Zealand participants in other wars 
(Table  3), suggest that the life span of 28th (Māori) Battalion 
participants and veterans was lower than that for personnel 
participating in the South African War, WW1 and WW2 in 
general. This is likely to again reflect the 28th Battalion being an 
infantry battalion with extensive front-line action (see Introduc-
tion), but also the lower life span for all Māori in comparison to 
non-Māori in the period.24

Study strengths and limitations
This study is the most detailed to date of mortality risk and life 
span of New Zealand military personnel arising from participa-
tion in WW2 (to our knowledge). It benefited from the natural 
experiment of there being relatively comparable groups (combat 
vs non-combat exposed) which had been through a similar selec-
tion process into the military (ie, avoiding the ‘healthy soldier 
effect’).4

Nevertheless, there are various limitations with this study. 
In particular, the groups were not fully comparable, as shown 
in Table 1 (eg, some modest differences in median birth dates 
and the level of ascertainment of age at death). Other group-
level differences of possible relevance (but for which we did not 
have data) included health status on selection into the military 
(including height and weight), and smoking status. Also, postwar 
experiences by group may have differed in terms of access to 
employment, and further training/education, with these poten-
tially impacting on life span. Other limitations included:

	► The sample sizes were not particularly large; although as this 
was an unfunded study, that was largely unavoidable.

	► For where the data were not in the official records, we occa-
sionally had to use data added by family members to the 
Cenotaph database or the 28th (Māori) Battalion role (eg, 
date of death or age at death). Such data could potentially be 
less accurate than official records.

	► For some records, there was also imprecision in the age at 
death calculated, due to there being just birth year or an age 
of death that was rounded to a year.

Potential implications for further research
Given the importance of the legacy of major wars on society, 
this type of study could be expanded if it was possible to fund 
genealogical researchers to conduct work with larger samples. 
This would then allow, for example, the life span implications of 
POW status to be explored and comparison samples out of all 
WW2 participants. Obtaining all the death certificates (although 
still relatively expensive in the New Zealand setting), would also 
allow exploration of the cause of death among veterans (eg, if 
likely to be war-related or not, and the potential role of trends 
in smoking-related disease such as from lung cancer). It would 
be important to have Māori historians involved to better under-
stand the important social and cultural dimensions around how 
veterans were treated by their own communities and by wider 
New Zealand society. To ensure this research is done, and given 
its relevance to veteran health issues, it would ideally be funded 
by Veterans’ Affairs New Zealand or the New Zealand Defence 
Force. Alternatively, the Ministry of Culture and Heritage could 
support work in this major domain of New Zealand’s history.

CONCLUSIONS
Despite a very high level of wounding in the combat-exposed 
group (48%), there were no statistically significant reductions 
in life span between this group and comparable non-combat 
exposed veterans. This finding contrasts to life span reductions 
found in a similar study of New Zealand veterans of WW1.
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Table 3  Comparison of the results for this study with the life span results for other studies involving New Zealand military personnel in three wars

Particular war and group of New Zealand military personnel involved Mean life span (years)
Median life span 
(years)

South African War: random sample of combat personnel, excluding those who participated in any other wars (n=120)25 68.5 72.4

South African War: random sample of non-combat exposed personnel who arrived in the war zone just before it ended 
(n=74)25

69.1 70.3

WW1: random sample of military personnel who enlisted in 1914 and were exposed to combat (n=350)14 Not calculated 65.9

WW1: veterans of the combat exposed group (in the row directly above) who survived the war (n=214)14 Not calculated 72.6

WW1: random sample of military personnel who enlisted in 1918 and were non-combat exposed (n=330)14 Not calculated 74.2

WW2: random sample of 28th (Māori) Battalion personnel (this study)—including those who died in the war and those who 
survived (n=317)

56.3 61.0

WW2: 28th (Māori) Battalion veterans who were exposed to combat and survived the war (this study) (n=234) 66.7 67.1

WW2: 15th Reinforcements of the 28th (Māori) Battalion that were non-combat exposed (this study) (n=132) 67.2 67.3

WW2: Māori personnel in Jayforce that were non-combat exposed (this study) (n=147) 66.9 68.6

WW2: study of veterans who survived WW2 and were buried in a single large NZ cemetery (and who were not veterans of 
other wars) (n=720)15

68.5 68.0

WW1, World War I; WW2, World War II.
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