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Abstract
Background—The 1918 influenza pandemic was associated with an unusual age pattern of
mortality, with most deaths occurring among young adults. Few studies have addressed changes in
the age distribution for influenza-related mortality in the pre-pandemic and post-pandemic period,
which has implications for pandemic preparedness. In the present paper, we analyse the age
patterns of influenza-related excess mortality in the decades before and after the 1918 pandemic,
using detailed historic surveillance data from Copenhagen.

Methods—Weekly age-specific rates of respiratory mortality and influenza-like-illnesses were
compiled for 1904 to 1937. Seasonal excess rates of morbidity and mortality attributable to
influenza were calculated using a seasonal regression approach. To characterize the age patterns of
influenza-related deaths in individual seasons, we used two rate ratio (RR) measures representing
ratios of excess mortality rates between age groups and influenza seasons.

Results—Individuals aged 15-64 years experienced sharply elevated excess respiratory mortality
rates in the 1918-19 and 1919-20 pandemic periods, compared to pre-pandemic seasons (RR for
excess mortality in the fall of 1918 = 67 relative to inter-pandemic seasons). Of all excess
respiratory deaths occurring during 1918-19, 84% were reported in individuals 15-64 yrs. By
contrast, seniors over 65 years of age experienced no measurable excess mortality during 1918-19
and moderate excess mortality in the recrudescent pandemic wave of 1919-20. The first post-
pandemic season associated with high excess mortality rates in individuals over 65 yrs was
1928-29, with 73% of excess deaths occurring among seniors. We estimate that the age patterns of
influenza-related mortality returned to pre-pandemic levels after 1925, based on trends in the rate
ratio of excess respiratory mortality in people under and over 65 years.

Conclusions—The unusual elevation of excess respiratory mortality rates in young and middle-
aged adults was confined to the first three years of A/H1N1 virus circulation 1918-20; the rapid
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return to “epidemic” mortality pattern in this age group was probably due to high attack rates and
build-up of immunity. In contrast, seniors were completely spared from pandemic mortality during
1918-19, likely due to childhood exposure to an A/H1-like influenza virus. The rise in excess
mortality rates in seniors in the recrudescent pandemic wave of 1919-20 may suggest the
emergence of an early influenza A/H1N1 drift variant. Subsequent drift events may have been
associated with the particularly severe 1928-29 epidemic in Denmark and elsewhere.
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Introduction
Despite renewed interest in the analysis of archival data to characterize the epidemiology of
the 1918 A/H1N1 influenza pandemic, changes in the age mortality patterns in the years
immediately following the pandemic have yet to be quantified. In particular, a better
understanding of the population groups at high risk of influenza-related mortality is essential
to define priority groups for vaccination and treatment in pandemic and post-pandemic
seasons, and of particular interest since the emergence of the H1N1pdm virus in April 2009
[1]-[4]. In addition, epidemiological analyses describing changes in the age patterns of
deaths during the post-pandemic period may help shed light on the genetic evolution of
novel viruses a few years after emergence into human populations.

Four influenza pandemics occurred in recent history following the emergence of novel
influenza A variants; the A/H1N1 ‘Spanish Influenza’ in 1918, the A/H2N2 ‘Asian
Influenza’ in 1957, the A/H3N2 ‘Hong Kong Influenza’ in 1968, and A/H1N1pdm influenza
in 2009. In contrast to inter-pandemic seasons, where the majority of influenza-related
deaths occur in the elderly, pandemics have been associated with a signature mortality age
shift towards younger population [5]. The most extreme historic pandemic age shift occurred
with the 1918 A/H1N1 pandemic, where the majority of deaths occurred among persons
under 45 years of age, sparing people over the age of 45 [6],[7]. As A/H1N1 re-emerged in
1977 after 20 years of disappearance, disease was concentrated among children and young
adults [8],[9]. A more moderate shift of mortality occurred during the 1968 pandemic, where
people over the age of 77 years had attenuated mortality, relative to inter-pandemic seasons
[10]. One hypothesis for the pandemic mortality shift to younger age groups is “antigen
recycling”, a phenomenon by which exposure to an influenza antigen in childhood yields
lifelong protection and results in mortality sparing in seniors when a similar antigen re-
emerges many decades later [11]. Of note, the age mortality patterns of the most recent
H1N1-pdm pandemic 2009 appear consistent with the antigen recycling phenomenon, with a
mean age of influenza-related deaths of ∼30-42 years, compared to ∼77 years in inter-
pandemic seasons [4],[12],[13].

Comprehensive historical morbidity and mortality data are not available from most
locations; but Copenhagen had a unique weekly disease surveillance system in place since
the 1870s. All physicians contributed weekly reports on the number of influenza cases and
respiratory deaths with age information, to the “Ugelisterne” system [7],[14]. On the basis of
these uniquely detailed age-stratified surveillance records in the years before, during, and
after the 1918-pandemic, we investigate changes in the age patterns of illnesses and deaths
from pandemic to post-pandemic periods.
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Methods
Data

We compiled weekly respiratory deaths and medically-attended influenza-like-illnesses
from the Copenhagen “Ugelisterne” surveillance system from 1904 to 1937 [7],[14]. (see
[14] for a detailed description). Respiratory deaths included influenza, pneumonia and
bronchitis, as most influenza-related deaths during the 1918 pandemic were ascribed to
bronchitis in Copenhagen [7]. Data were collected from physicians by patrolling police
officers until 1920, at which point reporting became mandatory and data collection was
handled by mail. The number of participating physicians was nearly complete throughout
the study period and did not significantly increase after 1920 [14]. Mortality and morbidity
data were available for 5 age groups: under 1 years, 1-4 years, 5-14 years, 15-64 years, and
65 years and older. Although there might be trends in case reporting rates in our study
period, we concentrate here on age patterns, and do not expect reporting rates to change
differently between age groups. Population estimates were compiled from the Copenhagen
census data collected approximately every five years between 1901 and 1940. Age-specific
annual population estimates were computed for intermediate years by linear interpolation.

Excess mortality and morbidity approach
Since weekly age-specific counts of respiratory deaths were low and prone to stochastic
variations, we stabilised the time-series by aggregating the data by 4-week periods [7]
(Figure 1). We fitted a spline-Serfling baseline model to these 4-weekly time series to
determine the expected level of morbidity and mortality in the absence of influenza activity
[7],[15]. Briefly, the time series for each age class were first de-trended with a spline
function fitted to summer months June-August. Next, a seasonal regression model including
harmonic, linear, and quadratic trends was fitted to data for April-November, excluding
winter months when influenza may potentially circulate. We also excluded all of 1918 due
to extended pandemic activity. The seasonal model allowed estimation of an expected
baseline of mortality in the absence of influenza virus activity [16],[17] (Figure 2).

Influenza epidemic periods were determined by applying the same seasonal regression
approach to influenza-specific death counts for all ages combined (R2=0.44), and identifying
4-week periods where observed mortality was above the 95% confidence interval of the
model [16]. Hence influenza epidemic periods were identical for all age groups.

For each 4-week epidemic period and age group, we calculated the excess respiratory
mortality rate as the difference between the observed mortality rate and the baseline
mortality rate. Seasonal excess mortality rates were calculated as the cumulative sum of
excess mortality rates for all 4-week epidemic periods within a season. We obtained excess
mortality rates for each influenza season from 1904 to 1937 (n=35 seasons), including the
three waves of the 1918 pandemic in summer 1918 (June - August), fall 1918 (September -
December) and winter 1919 (January - May). We used a similar modelling approach to
calculate seasonal excess rates of medically-attended influenza-like-illnesses.

To characterize the age distribution of influenza-related excess mortality in the pandemic
and post-pandemic seasons, we computed two rate ratio (RR) measures. The first measure
was the ratio of excess mortality rate in persons under 65 years of age relative to the excess
mortality rate in persons aged 65 years and older, adapted from [5],[6] (which we refer to as
RR<>65). Mild influenza seasons with fewer than 10 excess respiratory deaths and seasons
where one age group had 0 excess mortality were excluded from the RR<>65 analysis. The
second RR measure was used to characterize changes in the risk of death in the post-
pandemic period, relative to pre-pandemic seasons (RRpre-post). The RRpre-post measure was
defined as the excess respiratory mortality rate in any season during 1918-37 divided by the
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average excess respiratory mortality rate for the pre-pandemic period 1904-17, separately
for each of the 5 age groups. For instance, a RRpre-post of 1.0 for age group “A” in fall 1918
indicates that an individual in age group A had the same probability of dying from
influenza-related causes in fall 1918 as in earlier years. A similar RRpre-pos measure has
been used in the past to facilitate comparisons across age groups or countries that have
different background risk of death [6],[18].

Results
Overall mortality and morbidity patterns

Figure 1 shows weekly rates of influenza visits and respiratory mortality in Copenhagen
during 1904-1937. Weekly mortality peak rates during the pandemic period 1918-20 were 7-
fold higher than in surrounding seasons (Figure 1, upper graph), while weekly morbidity
peak rates increased only 2-foldhigher during the pandemic (Figure 1, lower graph). We
applied Serfling seasonal regression to these data aggregated by 4-week periods to estimate
excess mortality attributable to influenza. Excess respiratory mortality rates were 7- to 18-
fold higher during fall 1918, the most lethal pandemic wave, than in the most severe pre-
and post-pandemic season (Supplementary Table 1). By contrast, excess influenza morbidity
rates in fall 1918 were only 3- to 4.5- fold higher than the most severe surrounding seasons.

Seasons associated with high excess respiratory mortality rates during the post-pandemic
period 1918-37 coincided with high excess influenza morbidity rates (correlation coefficient
between seasonal excess rates of respiratory mortality and medically-attended influenza
illnesses rho=0.72, P< 0.0001). One season however, 1923-24, appeared as an outlier, with
relatively high excess mortality and low excess morbidity. In addition, excess mortality and
excess morbidity time series had similar peak timing (excess mortality peaked on average
3.5 wks later than excess morbidity, range = -2 to 15 wks).

Age-specific excess mortality rates
Figure 2 shows the 4-weekly respiratory time series with the spline-Serfling baseline models
for each of the five age groups. The age-specific seasonal models explained 6-60% of the
variance in respiratory mortality outside of influenza periods, with the poorest fit found in
the 5-14 yrs age group data. Table 1 provides estimates of excess mortality rates by season
and broad age groups (< and >65 years) for the period from 1904 to 1937, while
Supplementary Table 2 provides estimates for detailed age groups. Of the 35 seasons
included in this study, eleven had no or low excess mortality (<8 excess respiratory deaths
throughout the season, Table 1). Seniors over 65 years old and infants under 1 year
consistently experienced the highest excess respiratory mortality rates, except for the
pandemic period 1918-20. The 5-14 year old age group had the lowest excess mortality rates
of all age groups

To obtain a summary indicator of the age distribution of excess respiratory mortality in the
pandemic period and surrounding seasons, we calculated the ratio of excess mortality rates
in people <65 year old to excess mortality rates in those over 65 years in each season
(RR<>65). In pre-pandemic years 1904-17, RR<>65 was less than 0.1 indicating that the older
population had a 10-fold higher risk of influenza-related death per capita than the younger
population (Figure 3, Table 1). We could not estimate RR<>65 for the summer wave of the
1918 pandemic, as seniors had no measurable excess mortality. During fall 1918 and winter
1919, RR<>65 was estimated at 6.5 and 2.5, respectively,— indicating a dramatic shift of
influenza-related deaths towards young age groups. Overall, of all excess respiratory deaths
occurring in the 1918-19 pandemic period, 84% were accounted for by the 15-64 year old
(Supplementary Table 3).
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An intermediate age pattern was observed in the next winter, 1919-20, with RR<>65 slightly
above 1.0, suggesting a similar risk of influenza-related death in people under and over 65.
In the following years, excess mortality gradually shifted back towards older people, and
RR<>65 decreased. By 1925-26, seven years after the emergence of the pandemic H1N1
virus, the RR<>65 was back to its pre-pandemic level at 0.1 or below, and remained at this
low level until 1937, the end of our study.

To explore post-pandemic adaptation in each age group in more detail, we calculated a
second rate ratio measures for each age group and severe influenza seasons during 1918-37,
using the average excess respiratory mortality rate in pre-pandemic seasons as denominator
(RRpre-post; Figure 4 and supplementary Table 1). RRpre-post was highest for the 5-14 and
15-64 year old in the fall of 1918 (RRpre-post = 124 and 67, respectively) and remained
substantially above 1.0 during the 1919-20 season (RRpre-post = 25 and 34, respectively).
RRpre-post decreased substantially by the next season associated with influenza activity in
1921-22 and remained between 0.1 and 10 in this age group thereafter.

Infants and children aged 1-4 years experienced a moderately elevated RRpre-post during the
pandemic (RRpre-post = 5-8), as compared with young and middle-aged adults, and the
RRpre-post returned to ∼1.0 by 1922-23. In people 65 and over, RRpre-post remained under
1.0 during the 1918-20 pandemic period and reached its highest level of 1.7 in 1928-29. In
particular, 73% of all excess respiratory deaths occurring in the 1928-29 season were
accounted for by seniors (Supplementary Table 3).

Discussion
To our knowledge, our study is the first to quantify detailed changes in the age patterns of
influenza-related deaths in the decades following the 1918-20 pandemic, using a consistent
approach throughout time to estimate influenza mortality burden. Based on comprehensive
data from Copenhagen, Denmark, we have shown evidence for a shift in the age pattern of
influenza-related mortality in fall 1918 and winter 1919, where the population under 65
years of age experienced nearly 7 times higher excess mortality rates than older individuals.
An intermediate age pattern of deaths was found in the following winter in 1919-20, with
nearly equal excess mortality rates in people under and over 65 years. While young and
middle-aged adults stopped experiencing increased respiratory mortality by 1921-22, the age
distribution of influenza-related mortality did not fully return to inter-pandemic patterns
until 1925-26, and the first noticeably severe epidemic in older people occurred in 1928-29.
Overall, these results suggest a relatively rapid post-pandemic adaptation to the 1918 A/
H1N1 pandemic in the Copenhagen population, within 3-10 years of emergence of the novel
virus.

There are several strengths and limitations of our study. We took advantage of the high
quality Copenhagen surveillance system and its thorough records, which provide mortality
and morbidity information by week and age group, resulting in a unique dataset covering the
early part of the 20th century. However, these data are limited to a relatively small city of
∼500,000 inhabitants in 1918, introducing demographic noise. Aggregating the data by 4-
week periods stabilized excess mortality estimates, while maintaining adequate temporal
resolution. In addition, by using respiratory mortality rather than total mortality, we
produced more specific and robust estimates of influenza mortality burden, especially in age
groups with high background rates of deaths (infants and seniors), and during moderate
influenza seasons. Excess mortality models fit reasonably well in all age groups, except in
5-14 year olds, a group that did not experience much seasonality or high death rates in
normal years. Reassuringly, we found evidence of excess mortality in this age group in the
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1918-20 pandemic period, suggesting that our estimates for 5-14 yr old are relatively
accurate.

An important caveat in our study is the poor age resolution in the Copenhagen data,
especially in the adult population (15-64 yrs, and 65 yrs and over), limiting our ability to
finely characterize the age distribution of influenza-related deaths. Another caveat is related
to variations in socio-economic conditions and healthcare, which have been shown to affect
influenza-related mortality rates [19]. Long-term declines in background mortality rates
during the study period, due to improvements in socio-economic conditions and healthcare,
are expected to drive a decline in excess mortality rates attributed to influenza In particular,
baseline respiratory mortality declined in the early 20th century in children under 5 years in
Copenhagen. However, the mortality patterns evidenced in this study were so different
across age groups, and post-pandemic changes occurred so rapidly and dramatically, that
slow trends in background mortality would not affect overall conclusions.

Another important caveat is related to reporting rates of medically-attended influenza-like-
illnesses, which we suspect may have increased in the post-pandemic periods with
increasing influenza awareness. Alternatively, the high influenza morbidity rates observed
during 1918-37 may truly reflect high influenza transmission rates in the post-1918 H1N1
era, compared to those of viruses circulating before 1918. Given the potential reporting bias
in morbidity data, and the lack of an appropriate pre-pandemic baseline, we were unable to
quantify post-pandemic changes in the age distribution of cases. Nevertheless we were able
to show a relatively good agreement between high excess mortality and excess morbidity
seasons in the post-pandemic period 1918-37 (correlation=0.72, P<0.001).

One limitation with the applied statistical approach is that we can not disentangle competing
causes of respiratory excess mortality, e.g. effects from co-circulating virus or bacteria and
effects of extreme weather conditions. This is not likely to be a limitation for the assessment
of excess mortality in the period of 1918-20 where the evidence of the effect of influenza A/
H1N1 is overwhelming, in Copenhagen but also in Europe, Asia and the Americas [6],[18]-
[20]. However, knowledge of the etiologic agent associated with the respiratory epidemics
in 1921-22, 1923-24 and 1928-29 would be important to shed light on this issue.

Our study confirms that seniors over 65 years of age had very low mortality during the
pandemic period 1918-19 relative to surrounding seasons in Copenhagen (see also, [7]) -- a
pattern of mortality sparing consistent with previous studies of the pandemic impact in New
York City, USA, and Japan [6],[18], but inconsistent with historical Mexican data [20]. It is
intriguing that seniors in Europe, Asia, and the US experienced higher death rates in
epidemic years like 1915-16 (pre-H1N1 era) or 1928-29 (H1N1 era), than during the 1918
pandemic. This finding suggests that seniors might have had protection from previous
exposure to similar antigens during childhood [1],[6], and that the level of protection may
have varied between geographical locations depending on the circulation of historical
influenza viruses.

If one assumes that seniors were spared from mortality during the 1918-19 pandemic waves
because of earlier exposure to antigenically similar viruses, then the disappearance of such
protection over time may provide indirect evidence of drift in H1N1 viruses circulating in
the 1920s and 1930s. Seniors over 65 experienced moderately high influenza mortality
burden during the 4th wave of the pandemic in the winter of 1919-20, with excess
respiratory mortality rates nearly equal to those in younger individuals. This could be taken
as evidence of an early antigenic drift in the pandemic virus, albeit a minor one. Using the
pre-pandemics seasons of 1904-1917 to establish a baseline of excess mortality rates during
seasonal epidemics suggests that the first markedly severe post-pandemic season in seniors
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occurred in 1928-29. This increase in excess mortality could be evidence of a large antigenic
drift in influenza A/H1N1 viruses around 1928 in Copenhagen. Given that the 1928-29
season was also particularly severe in the US [21], it is possible that an antigenically-novel
influenza H1N1 variant could have spread globally around that time. At this stage, our
inferences about putative years associated with antigenic drift remain relatively hypothetical
given the paucity of studies formally matching epidemiologic and antigenic data [22],[23],
especially following the emergence of a pandemic virus. A key area for future research is to
systematically test age-related mortality and morbidity indicators that may help identify
antigenic drift in influenza viruses in inter-pandemic periods [5],[24],[25]. Such indicators
could be developed by combining age-specific epidemiological data with measures of inter-
annual variation in antigenic characteristics of circulating strains [16],[26],[27], as in recent
efforts [23],[24]. Once identified, such indicators could then be applied retrospectively to
historical time periods where mortality statistics have been collected but no virus specimen
is available.

It has now become established that the 1918 pandemic was associated with mortality sparing
in people over 65 years of age in Europe and the US, and a similar phenomenon may have
occurred during the 1968-70 pandemic in people over 77 years of age in the US [10]. In the
case of the 1968-70 pandemic, a return to normal baseline age mortality patterns occurred
within 4-5 years, based on the ratio of excess mortality rates in people under and over 65
years [5]. The first virological evidence of antigenic shift occurred 7 years after pandemic
virus emergence, in 1975-76, a season also associated with a severe outbreak in seniors [5],
[26]. By contrast, the 1957 pandemic was not conclusively associated with mortality sparing
in seniors, although there was a shift towards younger age of death, with people under 65
years accounting for 36% of all excess influenza-related deaths [5]. Over the next decade,
this proportion was reduced 28-fold [5]. Overall, based on all three pandemics in the 20th

century, we conclude that the period of “adaptation” to a new pandemic virus may take
between 3-10 years. This is important to consider in light of the current influenza A
(H1N1)pdm 2009 pandemic, as younger populations may be at increased risk of severe
influenza-related disease for a few years, relative to seasonal epidemics occurring before
2009.

In terms of pandemic preparedness, the rich historical data from Copenhagen indicate that
intervention strategies should be focused on young adults and children during the early
pandemic waves. When the age pattern returns to normal, with highest mortality rates
experienced among senior populations, the focus should return to mitigating disease burden
in older age groups. The upcoming seasons of H1N1-pdm virus circulation may see a similar
change from the current pattern of most deaths in people younger than 60 years to one of
most deaths occurring in seniors. It will be important to keep monitoring the age pattern of
influenza-related deaths in coming years to adjust vaccination and mitigation strategies
accordingly.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Weekly rates of medically-attended influenza illnesses (top) and respiratory mortality
(bottom) per 100,000 for all ages, Copenhagen, 1904-1937. The abrupt rise in influenza
illness rates post-1918 might be due to a change in reporting rates or an increased circulation
of the influenza virus in the A/H1N1 era.
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Figure 2.
4-weekly respiratory mortality rates per 100,000 by age group, Copenhagen, 1904-1937.
The red line represents the modelled baseline respiratory mortality in absence of influenza.
The marked seasons are 1918-19, 1919-20, and 1928-29.
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Figure 3.
Broad characterization of the age patterns of influenza-related mortality rates by season,
Copenhagen, 1904-1937, based on the Rate Ratio measure (RR<>65). The RR<>65 is
calculated as the excess respiratory mortality rates in the younger population (<65 year old)
relative to excess respiratory mortality rates in the senior population (65+ year old).
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Figure 4.
Characterization of the age patterns of influenza-related mortality in the pandemic and post-
pandemic periods, Copenhagen, 1918-1937. Excess respiratory mortality rates per 100,000
by age groups and season (top) and Rate Ratio of mortality relative to baseline, for selected
seasons (bottom, RRpre-post). Specifically, RRpre-post is calculated as the ratio of excess
mortality rate in any season during 1918-37 to the average excess mortality rate in pre-
pandemic seasons 1904-17, separately for each age group.

Saglanmak et al. Page 13

Vaccine. Author manuscript; available in PMC 2012 July 22.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Saglanmak et al. Page 14

Table 1

Age-specific excess respiratory mortality rate and rate ratio by season, Copenhagen, 1904-1937. Rate ratio
(RR<>65) was calculated as the ratio of excess respiratory mortality rate in people < 65 years of age to excess
respiratory mortality rate in those > 65 years of age. The RR<>65 was not calculated for seasons with fewer
than 10 excess deaths total (shown in bold numerals) and seasons where one of the age groups had 0 excess
deaths (shown in bold, italic numerals).

Season Total excess respiratory rates
per 100,000 and (total
numbers)

Excess respiratory
mortality rate, <65 years

Excess respiratory
mortality rate, 65+ years

Rate ratio, <65/65+

1904-05 17.5 (73) 8 239.1 0.033

1905-06 0 (0) 0 0

1906-07 25.9 (111) 7.6 351.5 0.022

1907-08 44.1 (192) 25.1 382 0.066

1908-09 0 (0) 0 0

1909-10 4.5 (21) 0 83.2

1910-11 7.6 (35) 5.5 97.5 0.056

1911-12 0 (0) 0 0

1912-13 13.5 (64) 7.9 132.8 0.059

1913-14 0 (0) 0 0

1914-15 16.7 (82) 5.1 275.6 0.019

1915-16 59.2 (295) 38 450.2 0.084

1916-17 13.2 (67) 3.9 189.5 0.020

1917-18 0 (0) 0 0

1918-19 summer 13.8 (72) 15.2 0

1918-19 fall 336.6 (1779) 356.9 55.3 6.45

1918-19 winter 85.1 (450) 91.3 36.4 2.51

1919-20 193.6 (1045) 196.2 202.4 0.97

1920-21 0 (0) 0 0

1921-22 34.4 (194) 24.9 238.9 0.10

1922-23 0.1 (1) 0.6 1

1923-24 28.4 (164) 23.9 103.5 0.23

1924-25 4.5 (26) 3.2 22.2 0.14
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Season Total excess respiratory rates
per 100,000 and (total
numbers)

Excess respiratory
mortality rate, <65 years

Excess respiratory
mortality rate, 65+ years

Rate ratio, <65/65+

1925-26 5.5 (33) 1.9 50 0.039

1926-27 15.4 (92) 8.8 95.2 0.092

1927-28 7.2 (43) 3.4 55.2 0.062

1928-29 38.8 (235) 10.5 410.7 0.026

1929-30 0 (0) 0 0

1930-31 14.4 (90) 4.9 137.9 0.036

1931-32 16.9 (107) 2.5 212.8 0.012

1932-33 22.8 (145) 12.1 167.4 0.072

1933-34 1.2 (8) 1.7 17.7

1934-35 7.3 (49) 5.6 56.8 0.098

1935-36 0 (0) 0.4 0

1936-37 0 (0) 0 0
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