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Mortality In
hypopituitary patients:

e Patients:

— "patients with pituitary tumour or pituitary insufficiency” 1956-
1987

— "laboratory evidence of thyroid, adrenocortical, or gonadal
insufficiency”

— 333 (204 men, 129 women)

» GH deficiency:
— 51/53,
— percentage treated: not mentioned

« Mortality increased in:

— total
— women compared to men (ns)

Ref: Rosen T, Bengtsson BA. Lancet 1990.
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Mortality In
hypopituitary patients:

 Patients:

— "all patients investigated for hypopituitarism” 1967-1993

— "at least one biochemically confirmed hypofunctioning pituitary
axis”

— 172 (102 men, 70 women)

— age: 1-78 yrs

« GH deficiency:

— 94/98,
— percentage treated: not mentioned

+ Mortality increased in:
— total
— women compared to men (ns)
— younger patients

ﬂiotherapy
Ref: Bates M J Clin Endocrin ab 1996
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Mortality In
hypopituitary patients:

 Patients:

— patients operated for pituitary tumour 1946-1988
— 344 (214 men, 130 women)
— age 7-67 yrs — 10th and 90th percentile

« GH deficiency:

— 56/62,
— percentage treated: not mentioned

 'Mortality increased in:

— total
— women compared to men
— younger patients (ns)

Ref: Bulow B M Endocrinol 199 )
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Queen Margrethe Il and mortality in Danish women

All-cause mortality in women is declining in all western European countries, apart from in Danish women. All-cause
martality In Danlsh wormen, age-adjusted to 45-T4 years was compared with all-cause mortality in women in Scotland
and with the mean of the other countries of the European Union for 1870-96. The decline of all-cause maortalit
anish women stopped in 1978 whereas the decline continued in Scotland. In 1996, all-cause mortality was &
higher in Denmark than that of the mean for the European Union countries. Many Danish women ave smokers. Halting
of the decfine in mortality ocourred about 5 v
The guesn is very popular in Denmark and a known clgarette smoker, As a role model for women, the Queen's example
could offer an explanation for the unusual mortality in Danish women.

g in Danish women
high pr f

Drepartmaent ¢ gl 0 & Health,
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Why Danes are smug: comparative study of life
satisfaction in the European Union

Kaare Christensen, Anne Maria Herskind, James W Vaupel

Introduction

Dizmes are unnivalled in safisfocion with life. The Uni-
versity of Leicester recently published the Waorl Map
of Happines (hifpy'/naes bbecank 2 sharesd bsp’
hi/pdfe 28 07_06_happiness moppdf)  with  Den-
mark @ number one. For more than 30 yews this
country with five million inhabitnis has ranked first in
Eurcharometer surveys {eumpeLenin b’ comm’
public_ opinionindex_enhtm). More than o thirds
of Danes are “very satidfied” with their lives according
to these mmrveys, In no other Eurobauometer couniry
has this proportion exceeded a half and for most of
the counmies the proporion is less than a third
tigurel. To explain Danish contentment we sifred
throu gh literature, smtistics, and common knodedge.

Hypotheses, methods, and results

We foased on accounting for why life stisfaction in
Denmark substantially exceeds that in Sweden and
Finland. the oo Eumbammeter coun ries most simi br
to Denrerk. We have ordered our hypotheses mughly
From most o lemst implusible

Hair solotir—It may indeed be the case that “blond e
have maore fun” This hypothesis was Inmched in the
1950s by a commercial slogan for a hair dye and was
cemented in popular culture in 197 8 by rock musician
Rod Stewarts album of the same title, Sweden,
however, has a higher prevalence of blond & than Diene
mark.

Geges—C enetic factors might influence differences
in life stisfaction within a country’ and Danes might
have a sgoecial genetic corstitution. Genotypes in
Sweden, honeever, are similar to those in Denmark
becmse most Swedes were Danes until the 17th
century.

Food—tleak in Denmerk can be politely described
as unmemorable. “Danish cuisine” is an '-:m:.'mor\cm.
except pertmps the open faced “butter bremds™ that
accompany the beer and aquavit Danes consume for
lunch. Older Danes satisfy their hunger with po@oes,
gravg and a hit of |:-c:-rk.'. and younger ones devour
hatdogs, hamburgers, and Baltic-style pizas. Danish
cuisine hos  some  similarities  with  food  fooan
Switzedand and Ausmia, the second and  thind
happiest natons according to the Wordd Map of
Happiness; this suggesis that the comsumpion of
comfort foods may be important for life satisfaction.

Climale—Danes bask in a someshat colder and
cloudier version of the balmy Englishweather. In 2004
there were 1539 sunshine hours in Copenhagen com-
pared with 1575 in London and 1821 in Stockhalm.
not b mention 2558 in Rome (Danish Meteorologiol
Institute, wwedmidk), A remarkable feature is the
oscillation in life satidaction during the year in
Denmark. The proportion given in the figure is the
average of spring and autumn assesments; saisfacion

with life is, for good remson as much as 35% higherin
spring than auturmn.

Natiw tompie—The Danish word “tilfreds™ may
hawve a subtly different meaning than the English
“satisfied” or the Swedish “ni3fl” A millennium
ago the thres langunges were close relatves, but today
they differ consdderably with English evalving from
the rich merger of Cermanic and Latn sources,
Swedish developing into an effeminate sing song.
and Danish faithfully preserving the guiniral gnmis of
the Vikings Theraot memning of the Danish “6 reds”
is “at peace” and it cmn be ranshited as the English
“contented” as well as “stisfied” Having considersd
the issue at length, the bilingual authors of this articls
conchude that it s difficult to be “tilfreds™ if you are not
satisfied and that very satisfied people are almost
aheys very “tilfreds” Smidies of the multilingual
Swiss  population  show a2 comsistent  reporting
level in Switzerland that & different from that in
Framce Imly. and Germany and show no cmes
border simibrity dependent on language group in
Switerand

Almhal and smoking—THigh level of anoking and
drinking are associated with low wellbeing. but Danes
are among those with the highest consumption in
Eumpe. This is reflected in causes of death and loss ife
expectancy’ A reviewer of our paper suggested that
one reason that Dianes ssem smug may be that they
were drunk when they pardcipated in the Eum.
barometer airveys, '

Marriagy amd childree—It is well documented that
rmeuTiage and having children are both associated with
life satisfaction. Denmmark is the number one country in
FEumspewith regard to marrages. but the divorce rate is
correspondingly high, giving Denmark a leading posi-
tion in the EUT second only to Belgium (Smtistics Den-
ek, h'hh'.-:lsl.v:llL-"Eiome'L';l-L.asm: When it comes o
chiklren, Denmark is among the EU countries with the
highest  fertilig  Recent  Danish
research. however, suggesis that chil
dren beyond the first child decresse life
satisfac don, eq:-e-.'in]l:.' For women®

Cemeral hasith—Cood health b asso-
ciaterd with life stisfacton. If self
reported health is corsidered. Danes
do well. When meamired chijectively
heawever, by disgnosed physical condi-
ticns and performance. the health of
Dones s mediocre® The life expec
tancy of Denmark falls 15th among the
15 ald EUN countries (wwnwciagow’'cia’
publications’ fctbook indec.hrml).

Whtlfiare stale—Cross national spidies
shoes that a prosperous economy and a
well funcioning democracy are assock
ated with a high level of wellbeing.'”
although longitudinal studies of life
satisfacion do not indicape ay stable  Dane, at peaos
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Proportion who report to be very satisfied in 15 EU countries according to Eurobarometers
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|dentification of Patients

DANMARK

/
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A historical view

1645 Church files
1769 The First Census
1856 The First Disease Registry -The Leprosy Registry in Norway
1924 National Population Registry
1925 The Registry of Cerebral Paresis
1937 The Registry of Tuberculosis
1943 The Cancer Registry
1943 The Registry of Causes of Death
1953 The Central Psychiatric Registry
1968 The Civil Registration System
1973 The Medical Birth Registry
1977 The National Registry of Patients
1989/90 Regional Prescription Database
1995 The National Prescription Registry
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Data, data everywhere. But not
much of it is linked

Lab .
bata Screening
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Personal Identification Number

) o

Birthday @
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Record-Linked Data —
Comnletinn the lincaw
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|dentification of Patients

DANMARK

5,200,00 Citizens

Cases
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|dentification of Patients

ne National Patients Registry
ne Cancer Registry

ne Causes of Deaths Registry
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|dentification of Patients

‘ 5,200,00 Citizens
il 9,131 Cases
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|dentification of Patients
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|dentification of Patients

5,200,00 Citizens
Cases

Patients
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|dentification of Patients

. StUdy period 5,200,00 Citizens
— 1980-1999

Cases

Patients

Patients
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PREVALENCE OF GHD:

(]

350/mio



|dentification of Patients
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MORBIDITY AND
MORTALITY
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Materials and Methods

Controls

— The Office of Civil Registrations
— 1:5 matched on gender and age

and diseases

— The National Patients Registry
— Cause specific morbidity

using waiting time until first registration

JSC 2011



Childhood onset GHD

Number of patients

Irradiation (%)

Surgery (%)

Growth hormone treatment (%)
No other deficits (%)

1-2 additional deficits (%)

3-4 additional deficits (%)

Males
299

CO

30
35
74
35
35
30

Females
187

JSC 2011



Adult onset GHD

AO
Males Females

Number of patients 732 576
Irradiation (%) 20
Surgery (%) 70
Growth hormone treatment (%) K10)
No other deficits (%) 6 9
1-2 additional deficits (%) 33 47
3-4 additional deficits (%) 61 44
Treated hypogonadism (%) 90 75

JSC 2011



Total morbidity

CO females
CO males
AO females

AO males

1

Hazard Ratio
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Mortality in the Danish Cohort:

Controls

Patients

5 10 15
Year after Entry

Log rank p<0.0001
Deaths: 329 observed
208.0 expected

Survival
1.0

0.8 Controls

Patients

5 10 15
Year after Entry

Log rank p<0.0001
Deaths: 275 observed
117.7 expected

JSC 2011



Mortality in the Danish Cohort:

<45 yrs
45-55 yrs

55-65 yrs

65+ yrs

Total

8 10 12 14 16 8§ 10 12 14 16
Hazard ratio Hazard ratio

* Decreasing hazard ratio with increasing age
* Increased hazard ratio women compared to men

JSC 2011



CONCLUSION

 Prevalence of GHD in Denmark is 350/mio
— of which 100 is of childhood onset

* Morbidity is significantly increased — from
multiple causes

* Allcause mortality is increased — In
particular among younger female
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Epidemiology of adult GHD

- mortality in relation to GH replacement therapy

Number of
patients

Percentage
tested for
GHD #

# p<0.05, not trea,l treated.. /

men — women — men — women —
not treated not treated treated treated
560 456 184 129
13.9 14.9 78.8 82.2

}
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Epidemiology of adult GHD

- mortality in relation to GH replacement therapy

Number of
patients

Percentage
tested for
GHD #

Median age
and range at
onset (yrs) #

Median year
and range of
entry #

# p<0.05, not treaA treated /

men —
not treated

560

13.9

56.1 (18.1-
91.3)

1989 (1980-
1999)

women —
not treated

456

14.9

53.4 (18.4-
94.6)

1989 (1980-
1999)

men —
treated

184

/8.8

43.4 (18.3-
77.0)

1993 (1980-
1999)

women —
treated

129

82.2

35.5 (18.0-
71.0)

1992 (1980-
1999)

»
y

J
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Epidemiology of adult GHD

- mortality in relation to GH replacement therapy

men — women — men — women —
not treated not treated treated treated
Irradiation
(%) 18.4 20.6 22.8 21.7
Diagnosis of
cancer (%) 6.4 5.9 3.8 ST
Surgery (%) # 68.0 64.0 78.8 79.1

# p<0.05, not trealA treated, / , )
JSC 2011



Epidemiology of adult GHD

- mortality in relation to GH replacement therapy

Irradiation
(%)

Diagnosis of
cancer (%)

Surgery (%) #
No other
deficits (%) #
1-2 additional
deficits (%)

3-4 additional
deficits (%)

# p<0.05, not treM treated /

men —
not treated

18.4

6.4
68.0

7.3

8688

56.4

women —
not treated

20.6

5.9
64.0

10.3

50.9

38.8

men —
treated

22.8

3.8
/8.8

27

25.6

1.7

women —

y

treated

21.7

5.1
79.1

4.7

31.8

63.6

JSC 2011



Epidemiology of adult GHD

- mortality in relation to GH replacement therapy

men — women — N women —
not treated not treated treated treated

Number of

patients 560 456 184 129

Number of

deceased

patients 314 266 15 9

./ / J ” s



Conclusion:

* The typical treated patient:

— younger at onset
— entry more recently

— tend to have
* more operations
* more additional deficits

— whereas there are no differences in
» percentage of irradiation

* cancer as primary disease
JSC 2011



Conclusion:

 The questions remain:

— Can the younger age explain the difference in mortality?

— Can the recent entry explain the difference in mortality?

i

y



Conclusion:

 The questions remain:

— Can the younger age explain the difference in mortality?

— Can the recent entry explain the difference in mortality?

/ — Or can growth hormone treatment?
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Thanks to:

» Kirstine Stochholm
* Claus Gravholt
 Torben Laursen
 Anders Green
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- Det er vanskeligt at stille en diagnose i Deres tilfalde - jeg tror, det er spiritus.
—Na, ja ja. sa kommer jeq igen, nar doktoren er adru!
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