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Abstract The system of full mobilisation and the modest effects of the World War

II events on the civil population make Finland a highly useful case for exploring

whether war veterans have elevated long-term mortality risks. Using data from the

Human Mortality Database and a register-based micro sample with main causes of

death, we study men in the cohorts who participated in the wars against the Soviet

Union in 1939–1944. For these war cohorts, we find no indications of reduced

survival after the early 1950s, as compared with male cohorts without combat

experience. The absence of a long-term effect might be an artefact of mortality

selection. In the first few years after war-end, death rates remained relatively high

because of infectious diseases that killed off the weakest of the survivors. The

results are in line with a series of other studies and illustrate that in the potential

presence of cohort inversion there are no visible long-term effects of war experience

on later-life survival.

Keywords Long-term mortality � War cohorts � Finland � Mortality selection

Résumé Le système de mobilisation générale et les effets modestes de la Seconde

Guerre mondiale sur la population civile font de la Finlande un cas extrêmement

intéressant pour étudier si les vétérans de guerre ont des risques élevés de mortalité

à long terme. A partir des données de la Human Mortality Database (base de

données sur la longévité humaine) et d’un micro-échantillon tiré du registre pour

lequel les causes de décès sont connues, la survie des hommes appartenant aux

cohortes ayant participé aux guerres contre l’Union Soviétique de 1939 à 1944 est

étudiée. Après le début des années’50, on ne trouve aucune indication d’une survie
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plus courte pour ces cohortes ayant connu la guerre, par rapport aux cohortes

masculines n’ayant pas d’expérience de combat. L’absence d’effets à long-terme

pourrait être un effet de sélection du fait de la mortalité. Dans les toutes premières

années après la fin de la guerre, les taux de mortalité sont restés relativement élevés

à cause des maladies infectieuses qui ont tué les survivants les plus faibles. Ces

résultats concordent avec ceux d’une série d’autres études, et illustrent le fait qu’en

cas d’effet de sélection éliminant les plus faibles, l’expérience de la guerre n’a pas

d’effets visibles à long-terme sur la survie aux âges plus élevés.

Mots-clés Mortalité à long-terme � Cohortes de guerre � Finlande �
Effet de sélection de la mortalité

1 Introduction

The long-term mortality risks of war participants have been frequently used to

evaluate if critical events in adult persons’ lives have later-life health effects. The

main motivation is that non-fatal adverse impacts on the individual have negative

effects on longevity. Armed combat is known to have profound direct and indirect

impacts on the long-term physical and mental health of military personnel (Levy

and Sidel 2009). However, cohorts that experience an adverse mortality environ-

ment or critical events may become less frail after exposure because of selective

mortality. As observed at the cohort level, this inversion may counteract the

negative effects of critical events on long-term mortality (Hobcraft et al. 1982;

Noymer 2009; Vaupel et al. 1979). The intertwine of selective mortality (or cohort

inversion) and the influence of critical events, together with post-war general

mortality declines, might be reasons to why empirical studies of long-term mortality

rates in war veterans come to mixed conclusions.

Seltzer and Jablon (1974) find that World War II veterans in the United States

had lower mortality rates than non-veterans within the first few years after

discharge, but thereafter gradually approached the parent population. Some other

U.S. analyses claim that veterans from World War II, the Korean War, and the

Vietnam War had elevated mortality rates several decades after military service

(Boscarino 2006; Bedard and Deschênes 2006; Hearst et al. 1986). Findings from

other countries, such as Germany, Poland, and the former Soviet Union, indicate no

clear evidence that men who were of combatant age during World War II had higher

long-term mortality rates (Anderson and Silver 1989). Analyses of war veterans in

the Netherlands conclude that exposure to stress during wartime and mental health

symptoms during the long-term aftermath of war and violence predict later-life

mortality (Bramsen et al. 2007). The study suffers from a considerable level of non-

response, though, and it uses self-reported data on wartime exposure. The same

caveats apply to a recent Finnish study that finds elevated later-life mortality from

coronary heart disease among wounded or injured war veterans (Kunnas et al.

2011).
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The prerequisites for empirical analyses also differ across countries. In the

United States, veterans and non-veterans can be compared within the same birth

cohorts, but pre-induction health screenings tend to select only the most physically

fit for military service. Those who are initially motivated to apply for service or fail

to evade conscription may also differ in important ways from the population at

large. This can make the net effect of selection on post-war mortality rates largely

indeterminate (Conley and Heerwig 2009). In most European countries that

participated in World War II, veterans and non-veterans inevitably belong to

different birth cohorts. This is because a system of full mobilisation was practiced.

Men of specific age at the time of the war were mobilised and participated in actions

of war. The civilian population in most of these countries was also severely affected

by bombings and other warfare, and at least some groups of these civilians seem to

have elevated long-term mortality rates (Akbulut-Yuksel 2009; Horiuchi 1983). In

the European perspective, it is therefore difficult to find a good comparison group

when one wants to undertake large-scale studies of the long-term mortality effects

of military service.

Finland constitutes an exception in this context. The country actively participated

in the war and practiced a system of full mobilisation, which makes it possible to

distinguish specific male cohorts in which most men served in the army. By

exploiting these Finnish ‘‘war cohorts’’, this article aims at gaining additional

insights into the question of whether army service during wartime manifests in

elevated long-term mortality rates.

Unlike most other European countries involved in World War II, the civilian

population in Finland was modestly affected by direct actions of war. The short-

term mortality effects of warfare experience can therefore be reflected upon by a

comparison with women. Because of a large difference in overall mortality and its

development across sexes, long-term effects, on the other hand, need to be captured

primarily by comparing the male war cohorts with subsequent post-war male

cohorts.

Finland became involved in World War II in November 1939, when it was

attacked by Soviet troops. This was the starting point for what is known as the

Winter War, which lasted until March 1940. The conflict continued in June 1941,

and the second stage, known as the Continuation War, ended in September 1944.

During the period 1939–1944, there was full mobilisation of all young men

without major physical handicaps within particular cohorts. The battles against

the Soviet Union, which was a superior enemy with four times as many troops,

were intense and fought under harsh conditions. Direct effects of warfare on the

country’s civilian population were although modest. The battles took place in the

border regions from which the civilians had been evacuated, civilian deaths in

bombings were few, and the country never became occupied. There was rationing

of food and daily life supplies in the home front, but not of the magnitude to

deteriorate health, and there was no evident mortality increase in the civilian

population.

Hence, the specific male cohorts that served in the army during the war period

experienced most of the critical and adverse events. The cohorts that served the

longest were reduced by approximately 15% during this time. The short-term
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negative health consequences were also considerable. More than a third of all

survivors received war injuries, and within the first years after discharge, mortality

rates in the war cohorts were substantially elevated.

Available data that provide opportunities to study long-term mortality in the

Finnish war cohorts are of high quality. The population statistics are reliable, fully

covering, and go several decades back in time. We use two complementary sets of

such register data. One is from the Finnish part of the Human mortality database

(2009), which contains death risks and all deaths at the one-year level since 1878.

These make it possible to exploit the post-war development of all-cause mortality in

each cohort for a period of more than 50 years. The other data set, which is at the

individual level, constitutes a sample based on Statistics Finland’s longitudinal

population register (Statistics Finland 2009), linked to mortality records. These data

allow us to account for personal characteristics and explore whether any long-term

consequences of war experience manifest in specific main causes of death for people

in the same war and non-war cohorts during the period 1971–2004.

Next, we illustrate and discuss the specific life course experiences of the Finnish

war cohorts in the light of their mortality development.

2 The Finnish war cohorts

The cohorts called up for military service during the war period were born

1895–1925 (see Fig. 1). In the Winter War 1939–1940, which was fought under

very severe climate conditions, the youngest men mobilised were aged 20 years.

The oldest cohort that was trained consisted of men born in 1894, but they never

faced any battles. In the Continuation War 1941–1944, men born 1910 or earlier

were released from army service in 1942, whereas younger cohorts were gradually

mobilised. Before war-end, even the 1926 cohort was mobilised, but few of them

reached the war zone. The hardest affected war cohorts, with the longest experience

of warfare, consisted of men born in the late 1910s.

In these two wars, the Finnish troops amounted to 600,000 men. This implicates

that well over 80% of all men in the mobilised cohorts had experienced warfare, as

compared with practically none in the subsequent cohorts. The sacrifice was large.

The total number of war deaths was 90,000 and 200,000 men were wounded

(Finnish National Archives 2009; Institute of Military Science 1991, 1994). The

large number of war deaths is reflected upon in Fig. 2. Based on data from the

Human mortality database, it gives age-specific mortality rates for selected years

before, during, and after the war period. Particularly in 1941 and 1944, when there

were great military offensives, the death rates skyrocketed.

Since so many were injured, mortality rates remained relatively high the first

years after the wars. The curves in Fig. 3 represent 5-year death risks at ages 25 and

30 years during the period 1925–1970. For men, the extreme period of war is

excluded from the figure. The age-specific death rates reached the pre-war levels in

1946, but to account for the general mortality reduction over a longer period, one

must compare with women. In women, there was a quite steady decline from 1930,

which slowed down in the late 1930s and the first part of the 1940s. Since the wars
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caused quite few civilian deaths, death rates in women did not increase during the

war period. The same conclusion applies for non-mobilised male age groups (not

shown). The trend for men was initially very similar to that in women, but after the
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war period, male death risks remained relatively high until around 1950. As

compared with the female trend, we approximate that male mortality was elevated

by roughly 30% in the first few years after the wars. After that, we see no elevated

mortality.

The succeeding dramatic decline corresponds with a rapid improvement of the

infectious disease situation in the late 1940s and early 1950s. At the end of the war

period, infectious diseases were responsible for almost one-third of all deaths. As

suggested by Fig. 3, men who participated in the wars appear to have been

particularly vulnerable. This was probably not only because of the war injuries

themselves, but also due to weakened resistance towards infectious diseases because

of the war injuries. Tuberculosis accounted for one in seven of all deaths in the

population, taking a particularly heavy toll in younger age groups. Other widespread

diseases at this time included diphtheria, whooping cough, hepatitis A, paratyphoid

fever, syphilis, and gonorrhoea (Teperi and Vuorenkoski 2006).

Another notable, but in the present context presumably less important,

circumstance that in a life course perspective distinguishes the war cohorts (or

more precisely people born before the 1920s) needs some comments. They

experienced also the hard conditions that prevailed during the Finnish Civil War in

1918 and the time of the Spanish influenza pandemic in 1918–1920. During the civil

war, approximately 37,000 persons died, which include casualties at the war fronts,

deaths from political terror campaigns, and high prison mortality rates. The battles

in 1918 were fought within the country, but women did not experience any

substantial mortality increase related to the civil war. Figure 4 shows that the death

rates in 1918 increased primarily in men aged over 15 years, suggesting that only
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the oldest male war cohorts were directly affected also by these events. Male

mortality was still more evenly distributed across age groups than in 1939–1944.

The death rate in the Spanish flu pandemic in Finland was about the same as in

the U.S. (Johnson and Mueller 2002). For the whole period 1918–1920, at most

33,000 deaths have been estimated as caused by the Spanish flu, and at least 2,500

of these were prisoners of war who died in camps from influenza and pneumonia

(Linnanmäki 2005). Findings from the U.S. suggest that exposure to the virus may

affect long-term health in a negative manner (Almond 2006; Noymer and Garenne

2000; Almond and Mazumder 2005). We have failed to find any supporting

evidence on this matter for Finland, probably because it is difficult to determine

exposure to the virus with any greater precision. The data used here is too rough for

this task and, unlike in the U.S., the disease was not spread during a relatively short

period, but in three major waves across the country.

Taken together, the above description illustrates that there is great variation in

exposure to extreme events between the war cohorts and the subsequent cohorts.

Next, we study if this has resulted in different long-term mortality rates.

3 Long-term mortality rates

3.1 All-cause mortality

As illustrated by the age-specific death rates in Fig. 5, the periods 1939–1944 and

1918–1920 stand out with abnormal male mortality. For women, there were no

pronounced mortality increases other than that caused by the Spanish influenza

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0 5 10 15 20 25 30 35 40 45 50 55 60 65

Age

1917

1918

1919

Fig. 4 Age-specific death rates of men, before, during, and after the civil war in 1918

Long-term Mortality of War Cohorts 7

123



pandemic. Like in most other industrialised countries, mortality rates in Finland

decreased markedly after World War II. During the post-war era, the political

system has been stable, the social reforms gradual, and there have not been any

sudden societal changes that might lead to a significant deterioration of the health

situation, like, for instance, in the neighbouring Baltic countries (see Gaumé and

Wunsch 2010; Grigoriev et al. 2010). In Finland, life expectancy at birth increased

with almost 7 years during the period 1945–1950, and with an additional 15 years

during the period 1951–2010. The improvement of the nation’s health in the post-

war era has not been an altogether steady process, but two major phases in the

mortality reduction ought to be pointed out. One is the already mentioned rapid

decline in infectious diseases in the late 1940s and early 1950s. After the wars, an
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immunisation programme was introduced and rapidly scaled up, and hygiene and

nutrition improved along with better living conditions. Specific and effective

chemotherapy together with preventive measures made the number of new cases of

tuberculosis diminish rapidly. Mortality from pulmonary tuberculosis dropped to

less than one-third between 1945 and 1952. Vaccinations against tuberculosis in

children started already during the wars, and since 1948, all adolescents and adults

could attend chest X-ray screenings. Around 1950, the mortality decline suddenly

accelerated due to the introduction of antibiotics (Kannisto et al. 1999; Teperi and

Vuorenkoski 2006; Vuorinen 2001). The fall in mortality from infectious diseases

implied a notable rise in the proportion of deaths that were attributed to

cardiovascular diseases at higher ages, and ischaemic heart disease in particular.

The other important stage of the overall mortality improvement concerns the

reduction in deaths from these diseases during the past 25 years, which has been

possible because of improved medication, prevention and surgical treatment

(Koskinen 1994; Saarela and Finnäs 2009a).

The central question of ours still is whether a ‘‘war-cohort effect’’ can be

discerned in light of this substantial reduction in post-war mortality rates. If so, there

should be a notable level difference in mortality rates between the hardest affected

war cohorts and the cohorts (closest in time) without war experience. In Fig. 5, such

an influence would take effect in terms of a diagonally stretching ridge (towards the

Northeast corner) for the war cohorts, or as a notable downward shift (a reversed

step-function) when comparing war cohorts to the younger cohorts. There are no

indications of such a war-cohort effect, however.

To achieve easier interpreted two-dimensional plots of the mortality trends, we

have calculated 5-year death risks at various ages using standard life table

techniques, and plot them against year of birth (Fig. 6) and calendar year (Fig. 7),
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respectively. The dotted parts of the curves refer to the war cohorts. To avoid

cluttering, the description for the younger age groups refers to the period after 1950.

The figures would be very difficult to interpret if mortality of men of combating

ages during and recently after the wars was included. The description stops at age

70 years since we for higher ages than that have no post-war cohorts to compare

with.

In these figures, we see no shift between war cohorts and post-war (or pre-war)

cohorts. This confirms the view that the war participants have not experienced any

reduction in later-life survival. In Fig. 6, the pattern over birth years seems

somewhat unsystematic, particularly in the post-war cohorts. However, if the same

age-specific death risks are outlined by calendar year instead, as in Fig. 7, it comes

out that the curves are close to parallel. This feature indicates no pronounced cohort

effects but evident period effects (Kannisto et al. 1997). Hence, there is no apparent

indication that high mortality in younger age groups would be followed by high

mortality in older age groups as the cohorts grow older. The mortality development

should consequently be attributed to variations over time, not to mortality

differences across cohorts.

3.2 Cause-specific mortality

In the micro data covering the period 1971–2004, mortality is categorised as being

from ischemic heart disease, other cardiovascular diseases, lung cancer, other

diseases, or external causes. This is a sample stratified by ethnic group, as it contains

five per cent of all Finnish speakers and 50% of all Swedish speakers (who

constitute barely 6% of the country’s total population). We follow each person over

successive 5-year periods and estimate 1-year death risks (see Fig. 8). To facilitate
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cohort comparisons and to have a good age balance, analyses are restricted to

persons aged 50–69 years at the beginning of each 5-year period, and born

1911–1940. Thus, the death rates are estimated in the age interval 50–74 years,

using the Cox regression module in SPSS. The total number of person-years in the

unweighted data is 980,525. Deaths from ischaemic heart disease are 7,030, from

other cardiovascular diseases 2,552, from lung cancer 2,028, from other diseases

5,221, and from external causes 1,861. Control variables included are each person’s

birth cohort, age, educational level, homeownership, marital status, birth region and

ethnic group. They are all known to be important determinants of cause-specific

mortality in Finland (Saarela and Finnäs 2009b), and have similar strong and

expected effects on the main causes studied here. Including them into the models

had practically no influence on the cohort trends, however.

These standardised mortality rates are outlined by birth year in Fig. 9. The

death rates for all-cause mortality naturally correspond with those for the total

population seen earlier. The great importance of cardiovascular mortality for all-

cause mortality is clearly visible in these ages. Mortality from ischemic heart

disease, in particular, initially lies at a very high level, but reduces steeply across

cohorts. Death rates from lung cancer and other diseases have also decreased over

cohorts, albeit clearly less, whereas those from external causes have slightly

increased. At some instances, the limited number of deaths causes a somewhat

unstable pattern and wide variation around the point estimates. In the 1914 birth

cohort, for instance, cardiovascular mortality is relatively low. This is presumably

because of random variation, as there are no apparent reasons to why this

particular cohort would be different from the other war cohorts. Most important

still is that there is no shift in the mortality rate between the war cohorts and post-

war cohorts for any of these main causes of death. Hence, the war experience has

not either manifested in any pronounced elevation of cause-specific long-term

mortality.

Year-end

75

1965

Age

WAR
COHORTS

70

65

60

55

45
1975 1980 1985 1990 1995 2000 2005

POST-WAR 
COHORTS

50

1970

Fig. 8 Lexis diagram of the observation plan for analyses of the micro data

Long-term Mortality of War Cohorts 11

123



4 Conclusion

The system of full mobilisation and the modest effects of the World War II events

on the civil population make Finland a highly useful case for exploring whether men

in specific cohorts with warfare experience have elevated later-life mortality. Using

data from the Human mortality database, we find no indications of reduced later-life

survival as compared with men in subsequent post-war cohorts who did not fight in

the wars. After the early 1950s, there is no elevated mortality in the war cohorts.
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A similar conclusion is reached on basis of complementary analyses using micro

data with main causes of death.

A reason to the absence of a long-term effect might be selective mortality. In the

war cohorts, death rates remained relatively high during the first years after the

wars. The wounded men, who were large in number, must have been susceptible

to diseases, which killed off the weakest and most vulnerable persons. In the

subsequent post-war cohorts, a greater proportion survived to higher ages. Cohort

inversion, as manifested in high death rates recently after the war period, might

therefore be an explanation to why we find no elevation in long-term mortality rates

in the war cohorts.

Also for another natural experiment in Finland, selection has been argued to

underlie the absence of a long-term mortality effect. The Finnish famine in

1866–1868 is one of the most well documented mortality crises in population

history, along with the siege of Leningrad in 1944, the Dutch famine of 1944–1945

and the Chinese famine of 1959–1961. People born during these times were subject

to prolonged and extreme in-uterus nutritional deprivation. The cohorts suffered

immediate rises in mortality during infancy and early childhood, but no, or only

limited, evidence of any after-effects that decreased their later-life survival have

been found (Kannisto et al. 1997; Painter et al. 2005; Song 2010; Stanner et al.

1997). One reason could be that mortality was not random, so that frailer individuals

died and only the stronger survived. Another reason could be selection into fertility,

so that women who gave birth during the famines were those that could produce

relatively healthy offspring. A third argument is that the offspring was more

homogeneous on latent health than otherwise would have been the case, since the

surviving population was more homogeneous with respect to frailty. A recent study

by Doblhammer et al. (2011), who reanalyse the Finnish cohort data used by

Kannisto et al. (1997), argues that long-term effects of the famine on mortality

become visible only when changes in the frailty distribution of cohorts are explicitly

considered.

Events related to the Russo-Finnish wars have had some notable long-term

mortality impact, however. People who were forced to migrate from the areas

that were ceded to the Soviet Union experienced an increased death risk of

approximately 20% more than 40 years after their evacuation (Saarela and Finnäs

2009c). That was in the late 1980s and early 1990s, during the unexpected collapse

of the Soviet Union. This peak in mortality manifested primarily in cardiovascular

deaths in men, which suggests that psychosocial stress levels increased, as the

internally displaced persons had to adjust to situations for which appropriate coping

behaviour was not known.

Unlike the case of the forced migrants, who could be compared with non-

migrants born on the adjacent side of the new border, selection is of much greater

concern in the study of the Finnish war cohorts. Even with universal recruitment, it

is likely that the fittest men took part in combat. Selection into combat during

wartime might then have killed off the least frail of the war cohorts. Yet during the

great military offensives, the Finnish army was forced to use all available men.

Mortality selection during the wars and mortality selection recently thereafter

might then have affected the cohorts’ frailty composition in different ways. The
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present study has not empirically addressed the problem of mortality selection and

does not permit any conclusion about the net effect. Ideally, war participants and

non-participants should be part of the same birth cohorts and be separable in

longitudinal registers. This is unfortunately not the case in Finland. Our results are

in line with a series of other studies and illustrate that, in the potential presence of

cohort inversion there are no visible long-term effects of war experience on later-

life survival.
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