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BACKGROUND

• Health progress, as measured by the decline in 
mortality rates and the increase in life expectancy, 
is usually conceived as related to economic 
growth, especially in the long run.

•Recent studies have shown that in the short term, 
death rates fluctuate up in expansions and down in 
recessions, with the death rate even reversing its 
declining long-term trend during periods of 
accelerated economic growth.



Overall Research Question

• What was the evolution of the relation 
between health progress and economic 
growth in Sweden during the 19th and 20th

centuries, during the transformation of 
Sweden from an agricultural to an 
industrial market economy?



Major Sources of Data

• Historical economic statistics of Sweden 
(GDP, GDPpc, GDP deflator, 
unemployment) from O. Krantz

• Mortality data from the Human Mortality 
Database



Explanatory Variables: Economic indicators
• GDP growth (annual rate of change in real GDP)
• Inflation (rate of change of GDP deflator)
• Harvest quality
• Unemployment

Outcome Variables: Health progress
• Longevity shortfall (90 - e0, A. Sen) 
• Age-specific mortality rates

Only GDP growth models will be presented here



Except for the unemployment rate, all plots are 15-year centered moving averages. 





The rate of health progress is measured by 
either

• the relative decline in longevity shortfall, 
that is – Δ ln (90 - e0,t); or

• the relative decline in age-specific 
mortality, that is – Δ ln ma,t



Rate of health progress as measured by 
– (ln ht - ln ht-1)



Methods for analysis

• Regressions with interactions
• Cross-correlations
• Distributed lag regressions
• Relationships between smoothed series
• Spectral analysis
• Granger causality tests



Results



• Research Question 1: Does the effect of 
economic growth on health progress vary 
over time?

• Model: Health progress modeled as a 
function of economic growth gt, time t, and 
the interaction between them, gt • t



Sample Health indicator, h
Economic 
growth, g

Interaction  
g · t

Tipping 
point

Longevity shortfall 0.76*** 
(0.20)

– 0.004*  
(0.002)

1990

Longevity shortfall 0.73*     
(0.32)

– 0.003    
(0.006)

Longevity shortfall 1.55*     
(0.66)

– 0.009*  
(0.005)

197220th

century

19th

century

19th & 
20th 
cent.



Sample Health indicator, h Economic 
growth, g

Interaction  g · t Tipping 
point

Longevity shortfall males 0.75*** (0.20) – 0.004*  (0.002) 1988

Mortality 15-24 males 2.54*** (0.56) – 0.012*  (0.005) 2012

Mortality 35-54 males 1.49*** (0.41) – 0.009*  (0.003) 1966

Mortality 70-89 males 0.82**   (0.27) – 0.007*  (0.003) 1917

Longevity shortfall males 1.67*     (0.63) – 0.010*  (0.004) 1967

Mortality 15-24 males 6.22**   (2.22) – 0.036*  (0.016) 1973

Mortality 35-54 males 3.56**   (1.12) – 0.023** (0.008) 1955

Mortality 70-89 males 0.17*     (0.73) – 0.002    (0.005) 1885

Longevity shortfall 
females

0.77*** (0.21) – 0.004*  (0.002)
1993

Mortality 15-24 females 1.81**   (0.57) – 0.007*  (0.005) 2059

Mortality 35-54 females 1.73*** (0.41) – 0.011*  (0.004) 1957

Mortality 70-89 females 0.80*     (0.31) – 0.006*  (0.003) 1933

Longevity shortfall 
females

1.38*     (0.70) – 0.008*  (0.005)
1973

Mortality 15-24 females 4.36       (2.54) – 0.025    (0.018) 1971

Mortality 35-54 females 2.46*     (1.08) – 0.016*  (0.008) 1954

Mortality 70-89 females – 0.05*     (0.87) – 0.000    (0.006)

20th

century

19th & 
20th 
centuries

20th

century

19th & 
20th 
centuries



• Research Question 2: Does the effect of 
economic growth on health progress vary 
with the level of GDP per capita?

• Model: Health progress modeled as a 
function of economic growth gt, GDP per 
capita yt,, and the interaction between 
them, yt, • gt





Regression models with 
interactions: conclusions

Economic growth has positive effects on 
health progress, but the effects diminish 
with time and then become negative

Economic growth has positive effects on 
health progress, but the effects diminish 
with the level of GDP per capita and then 
become negative



Research Question 3: Does 
economic growth affect health 
progress with a lag?

• Cross-correlation models
• Distributed lag regressions





Crosscorrelations: conclusions
Economic growth reveals positive
correlations with health progress at lag 0 in 
1800-1850, but this correlation diminishes 
and then disappears with time.

Economic growth reveals negative
correlations with health progress at lags 1 
or 2 in the 20th century, particularly in its 
second half



Distributed lag regressions
- Δ ln (ht) = a + b0 gt + b1 gt-1 + b2 gt-2 + ... 
+ bk gt-k + εt

where 
– Δ ln (ht) is health progress measured by the relative 

decline in year t of the health indicator ht, and

gt-k is economic growth at time t-k, that is, lagged k
years with respect to the year in which health progress 
is measured 





Distributed lag regressions: 
conclusions 

Economic growth reveals strong positive
effects on health progress at lag 0 in the 
19th century.

Economic growth reveals weaker  
negative effects on health progress at lags 
1 or 2 in the 20th century



Research Question 4: Does 
average economic growth 
during several years affect 
average health progress?

• Models with economic growth 
and health progress averaged 
with 5-year, 11-year, and 15-
year moving averages





Correlations of smoothed 
variables: conclusions

With the variables averaged in 5-year, 11-year, 
or 15-year moving averages, economic growth 
reveals positive correlations with health 
progress  in 1800-1850, but the correlation 
becomes weaker in 1851-1900, almost zero in 
1900-1950, and negative after 1950



• Similar results with spectral analysis
• The Granger causality test provides 

evidence consistent with that of regression 
and correlation models and spectral 
analysis.

• All statistical models suggest the same 
conclusions











Major conclusions
• In the first half of the 19th century 

economic growth is strongly associated 
with health progress in Sweden, with 
years of greater economic growth being 
years of greater mortality decline.

• This relation becomes weaker as time 
passes and is eventually reversed: in the 
second half of the 20th century, the faster 
the economic growth, the slower the 
mortality decline. 



Major Conclusions (cont.)

The effect of the economy on mortality 
occurs mostly at lag zero in the 19th 
century and lagged up to two years in the 
20th. There is no evidence that economic 
growth affects mortality at greater lags.
The usual view that faster economic 
growth leads to faster health progress is 
correct for the 19th century. However, the 
opposite is true for the last half of the 20th 
century



The End
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