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ABSTRACT  

Background: The study assessed the mortality related to disability pension (DP) status in Norway during 
1990-96 and investigated whether socioeconomic factors explained the increased mortality. Methods: A 
10% random sample of the Norwegian population aged 30-59 years, 73,420 women and 75,500 men, were 
followed-up with respect to death or emigration in 1990-96. DP-status, age, gender, educational level and 
mean income before inclusion were used as explanatory variables in Cox’ regression analysis with death as 
endpoint. The analyses were stratified for gender and separately for persons who had obtained DP before 
1985 (early) and in 1985-1989 (late). Results: The majority of persons with DP had only basic education 
and belonged to the lowest income level. Among the women 6.2% in the DP-group died during follow-up 
compared to 1.2% of those in the non-DP group. The corresponding percentages for men were 14.5% and 
2.3%. The age-adjusted hazard ratios (HRs) were 3.5 and 2.5 for women with early and late DP, and 4.3 
and 3.3 among men. After adjustment for socioeconomic variables, the HRs were 2.9 and 2.2 for women, 
and 2.2 and 1.9 for men. Conclusions: Nearly half of the excess mortality related to DP-status was explai-
ned by low socioeconomic status among the men. Among women, HR related to DP was not significantly 
reduced after the adjustments for socioeconomic variables. These findings indicate a strong impact of the 
medical factors underlying the DP decision, especially among women, but also an important role of the 
socioeconomic factors related to DP status.  
 
 

INTRODUCTION 
 
Over the last decades an increasing proportion of the 
population in Western Europe has become recipients 
of permanent social insurance benefits on medical 
grounds, disability pension (DP) or similar arrange-
ments (1). This development is an important research 
and sociopolitical challenge, and new ways of preven-
ting work disability and of providing more effective 
rehabilitation services have been called for (2,3). 
 Norway is seen as a special case, with DP parti-
cularly significant compared to other welfare arrange-
ments such as unemployment benefits (4). All legally 
registered inhabitants aged 18-66 years with more than 
three years residence are eligible for DP. Claimants 
should be at least 50% incapacitated for any gainful 
work as a result of disease, injury or handicap. All re-
levant medical treatment should have been attempted 
and claimants should also have received vocational 
rehabilitation. The pension is calculated on the basis of 
previous incomes, up to a certain level, based on “pen-
sion points” or “G”. 
 The annual number of new disability pensioners in 
Norway has varied considerably over the last 25 years, 
possibly linked to business cycles or period effects (5). 

The variations have been greatest for women. The 
period 1985-89 showed a high influx to DP (6). Since 
1961, when the Norwegian DP programme was estab-
lished, the health status of the population has generally 
improved, measured against traditional yardsticks such 
as perinatal mortality and life expectancy. The growth 
of the DP programme has therefore been explained as 
“camouflaged unemployment” (7) or as “medicali-
sation” of social problems (8). The ill-health of DP 
recipients and those on long-term sickness absence has 
been questioned. 
 However, even though life expectancy has gene-
rally increased, it has been extensively documented 
that there remain large gradients in subjective health, 
long-term illness and mortality in the West European 
welfare states, linked to socioeconomic inequalities (9-
11), and these might in fact be increasing (12). 
 Within traditional epidemiology, mortality is regar-
ded as a strong indicator of health status. Long-term 
sickness absence as a predictor of future mortality has 
therefore become a new focus in socio-medical re-
search (13,14). While women generally have a higher 
incidence of sickness absence, the mortality risk is 
higher among men following sickness absence, and 
perhaps even more than the general male/female 
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gradient in premature mortality (15). The increased 
mortality after sickness absence is also linked to demo-
graphic and socioeconomic variables such as age and 
occupational grade (13,14). 
 Several studies, using different kinds of samples, 
and data from different periods (the 1970s, ’80s and 
’90s), have documented an increased mortality among 
disability pensioners (16-19). A Swedish population-
based study with mortality data from 1985-1996 found 
that the mortality among DP recipients was three times 
higher than that of the normal population. The relative 
mortality was highest among the youngest age groups, 
and slightly higher among men (20). Another recent 
study from Sweden studied mortality between 1980-
2002, comprising 6,887 individuals who had participa-
ted in health surveys between 1980 and 1993. The stan-
dardised mortality rates among persons with DP were 
2.8 among women and 3.4 among men. However, with 
the exception of young age when obtaining DP, no 
medical or socioeconomic baseline variables clearly 
predicted mortality among the DP recipients (21). 
 There are several possible explanations for an in-
creased mortality among disability pensioners: firstly, 
the increased mortality can be a result of the disease 
that underlies the DP, or risk factors of the disease, 
such as smoking (22). However, most cases of DP are 
granted because of musculoskeletal or common psy-
chiatric disorders, i.e. conditions that normally do not 
lead to death. Secondly, it has been shown that low so-
cioeconomic status (SES) predicts the granting of a DP 
(23-25), and the increased mortality might be explai-
ned by low SES or by factors linked to low SES, be-
fore and after obtaining a DP. Finally, the social, psy-
chological and economic consequences of being mar-
ginalised outside the labour market may contribute to 
the increased mortality, in the same way as early retire-
ment (26,27) and long-term unemployment (28,29).  
The aims of the present study were:  
• To assess the all-cause mortality of men and women 

with DP in Norway compared to the mortality of the 
normal population of the same age and gender. 

• To investigate whether socioeconomic variables 
predicted future death among men and women with 
DP, and to what extent these factors explained the 
increased mortality. 

 
 
METHODS 
 
Participants, the KIRUT database 
 
A prospective population-based study was carried out 
using data from the research database KIRUT (clients 
in, around and out of the social insurance system and 
the labour market) established by Norwegian Social 
Science Data Services (NSD). The database contains 
anonymous data on a random 10% sample of the Nor-
wegian population obtained by linking public registers: 
the employment register, the tax and income register, 
the education register and registers set up by the Natio-

nal Insurance Services (NIS), such as the DP register. 
Generally, the KIRUT database lacks sociodemograp-
hic information related to many young individuals; for 
this reason it was decided to exclude persons below 30 
years from the study. Persons aged 60 and above were 
also excluded, since they would reach 67 years (nor-
mal retirement age) during follow-up. At 1 January 
1990, data on 78,266 women and 81,531 men aged 30-
59 years (individuals born between 1930 and 1959) 
were available in the KIRUT database. 
 
Measurements  
The demographic and socioeconomic variables age, 
sex, educational level in years, and mean income 
(based on “G”) up until 1989 were obtained from the 
KIRUT database.  
• The variable “educational level” was categorised as 

basic (7-9 years), lower middle (10 years), higher 
middle (11-12 years) and high (13 years+). For 
persons born before 1950 (aged 40+ in 1989), basic 
schooling comprised 7 years. For persons born after 
1950 the basic education was extended to 9 years. 

• Mean income was measured as “mean G” before in-
clusion. “G” stands for Norwegian “grunnbeløp”, or 
“basic amount”, and is an indexed measure which in 
2006 was NOK 62,800 (approximately EUR 7,850). 

• For DP cases, the year of granting of the pension 
was also known. 

• KIRUT included data on deaths and emigration be-
tween 1990 and 1996. 

 
Follow-up and statistical analysis  
The study included 73,442 women and 75,500 men 
aged 30-59 years with no missing variables, followed 
up from 1 January 1990 until 31 December 1996, i.e. 
seven years (84 months). Survival analysis was carried 
out using Cox proportional hazard analysis with (time 
to) death as the dependent variable. Cases were cen-
sored at emigration or end of follow-up. 
 All analyses were conducted separately for women 
and men, since the identification of possible gender 
differences was an important research question. In or-
der to identify predictors of death, demographic, socio-
economic factors and DP status were used as explana-
tory variables. To assess whether the time period of the 
granting of DP affected subsequent mortality the DP 
cases were divided in two groups: “early”, i.e. those 
who had obtained DP before 1 January 1985, and 
“late”, those who were granted DP between 1985-
1989. Table 1 shows the descriptive statistics of the 
study sample. 
 To assess the general effect of socioeconomic vari-
ables on mortality risk in Norway from 1990-1996, the 
Cox regression analyses were first carried out for men 
and women without using DP status as an independent 
variable (table 2). Secondly, the Cox regression was 
performed for men (table 3) and women (table 4) in 
four models with a special focus on DP status as a 
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Table 1.  Distribution (percentages) according to age, educational level, and mean income, measured as mean 
“G”, among individuals without disability pension (DP) and two groups of disability pensioners: “early” DP 
obtained before 1985 and “late” 1985-1989. Data from the KIRUT database: a representative sample of 
Norwegian women and med aged 30-59. N=73,420 women and 75,500 men aged 30-59 years at baseline. “G” 
is an indexed measure of annual income. 1 G in 2006: NOK 62,800 (7,850 Euro). 
 
 No DP  DP before 1985  DP 1985-1989 

Variables 
Women 

N=66,836 
Men 

N=71,388  
Women 
N=3,437 

Men 
N=2,230  

Women 
N=3,147 

Men  
N=1,882 

Age (years)         
    30-34 21.4 21.0    4.9   5.3  5.1   6.7 
    35-39 20.4 20.2    7.1   9.0  8.5   6.6 
    40-44 20.5 20.9  14.2 14.3  13.3 13.2 
    45-49 15.3 15.6  15.6 15.2  18.0 13.9 
    50-54 11.8 11.8  22.7 20.4  23.8 21.9 
    55-59 10.6 10.5  35.6 35.8  31.2 37.7 
Education (years)         
    7-9 25.7 22.7  58.2 56.1  53.3 51.5 
    10 38.8 22.8  32.0 25.4  33.6 25.2 
    11-12 13.9 29.0    5.8 14.7  7.1 17.0 
    13+ 21.6 25.5    4.0   3.9  6.0   6.3 
Mean income "G"         
    0-0.99 28.7   4.4  88.0 89.0  68.2 57.8 
    1-1.99 18.0   3.9    6.5   4.4  15.9 15.0 
    2-2.99 16.6   5.7    3.6   3.5  10.5 12.7 
    3-3.99 17.2 13.6    1.3   1.4  4.1   9.2 
    4-4.99 11.1 21.1    0.3   0.8  1.1   3.1 
    5-5.99   5.1 18.4    0.2   0.6  0.3   1.5 
    6+   3.3 32.7    0.0   0.2  0.0   0.7 

 
 
 
predictor of mortality. The relative risk of death or 
hazard ratio (HR), with 95% confidence intervals, was 
identified for each variable. The variables were grou-
ped and treated as categorical because of no obvious 
linearity. The analyses were performed using the 
statistical software SPSS version 13.0. 
 
 
RESULTS 
 
At baseline, 6,973 women (8.9%) and 4,603 men 
(5.6%) were receiving DP. At the end of 1996, 669 
men in the DP group had died (14.5%) compared to 
1,746 deaths among the non-DP group (2.3%). Among 
the women there were 421 deaths in the DP group 
(6.2%) and 855 deaths in the non-DP group (1.2%). 
 The socioeconomic variables were distributed very 
differently among cases with and without DP at base-
line (table 1). Among persons on DP, 52-58% had only 
basic education compared to 23-26% among those not 
on DP. Mean income was even more unequally dis-
tributed. The mean age of the non-DP group was 42.3 
years, compared to 49.5 years in the DP group. 
 In the Cox models with education and income as 
explanatory variables, without including DP status as 
an independent variable, the socioeconomic variables 
significantly predicted mortality, but the effect of low 
income was much weaker among women (table 2). 
 Table 3 shows the results of the Cox regression for 
men in four models: compared to the non-DP group, 

the crude HR was 7.1 among men on DP granted be-
fore 1985 and 5.6 for those with DP obtained between 
1985 and 1989. After adjustment for age, the HRs fell 
to 4.3 and 3.3 respectively. In the final model with DP 
status, age, educational level and mean income, the 
HRs were 2.2 for “early DP” and 1.9 for “late DP”, 
with overlapping confidence intervals. The confidence 
intervals of the HRs related to DP status in models 2 
and 3 were overlapping, and by far the largest drop in 
HR came when income was introduced in model 4. 
 Results from the same analyses of the female sam-
ple are shown in table 4. Generally the results were si-
milar compared to the men, but the crude HRs related 
to DP were lower (5.6 and 3.9), and the HRs ratios in 
the fully adjusted model were higher compared to the 
men (2.9 and 2.2). The confidence intervals of the HRs 
related to DP status in the three last models were also 
overlapping. 
 
 
DISCUSSION 
 
Main findings 
 
The study confirmed findings from other countries 
regarding a strongly increased mortality among DP re-
cipients compared to the non-retired population of the 
same age and gender. 
 The age-adjusted relative risk of death among per-
sons with DP was highest for men with HRs between 
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Table 2.  Effect of income and education (adjusted for age) on mortality in Norway 1990-1996. Data from The Kirut 
database N=73,420 women and 75,500 men aged 30-59 years at baseline. Hazard ratios (HR) with 95% confidence 
intervals (CI). Income measured as mean number of “G”. “G” is an indexed measure of annual income. 1 G in 2006: 
NOK 62,800 (7,850 Euro). 
 
 Women  Men 
Variables N Deaths HR 95% CI  N Deaths HR 95% CI 
Education, yrs          
    13+ 14734 140 1.0   18434 282 1.0  
    11-12   9746   86 0.9 0.7–1.2  21333 494 1.2 1.1–1.4 
    10 28098 140 1.2 1.0–1.5  17317 496 1.3 1.1–1.5 
    7-9 20869 535 1.4 1.2–1.8  18438 864 1.4 1.2–1.7 
   P<0.001    P<0.001 
Pension points mean          
    6+   2226   26 1.0   23389 378 1.0  
    5-5,99   3419   49 1.2 0.7–1.9  13184 263 1.2 1.0–1.4 
    4-4,99   7461   75 0.8 0.5–1.2  15161 316 1.1 1.0–1.3 
    3-3,99 11646 132 0.8 0.5–1.3    9933 305 1.6 1.4–1.9 
    2-2,99 11586 144 0.9 0.6–1.4    4423 172 2.1 1.7–2.5 
    1-1,99 12758 158 0.8 0.6–1.3    3198 127 2.1 1.7–2.6 
    0-0,99 24351 600 1.5 1.0–2.3    6234 575 4.0 3.5–4.7 
   P<0.001    P<0.001 
Age groups          
    30-34 14634   69 1.0   15213 124 1.0  
    35-39 14127 100 1.5 1.1–2.0  14783 162 1.4 1.1–1.8 
    40-44 14640 160 2.3 1.7–3.1  15505 299 2.5 2.0–3.0 
    45-49 11366 207 3.8 2.9–5.0  11736 362 3.8 3.1–4.7 
    50-54   9401 240 4.9 3.8–6.5    9311 455 5.6 4.6–6.8 
    55-59   9279 408 7.9 6.1–10.2    8974 734 8.5 7.0–10.3 
   P<0.001    P<0.001 

 
 
 
3.3 and 4.3 compared to women with HRs between 2.5 
and 3.5. However, after adjustment for the socioecono-
mic variables, the HR related to DP was slightly higher 
among women than men, but with overlapping confi-
dence intervals both for “early” and “late” cases. 
 For men there was a significant fall in the HRs of 
49% and 42% between the age-adjusted HR and the 
HR in the fully adjusted model. For women the reduc-
tions were 17% and 12%, and not statistically signifi-
cant. This gender difference may be explained by a 
low total mortality among middle-aged women. In 
addition, the most important causes of death among 
young and middle aged men are closely linked to SES 
(heart disease, accidents and alcohol/drug-related 
deaths), whereas the main causes of death among 
women in these age groups are less affected by SES 
(i.e. cancer). 
 Among the women, there was no longer a signifi-
cant difference in mortality between “early” and “late” 
DP cases after adjustment for socioeconomic variab-
les. This could mean that the lower mortality among 
the “late” cases was largely a result of improvements 
in education and income levels among persons granted 
DP in 1985-1989. Among the men there was no sig-
nificant difference in mortality between “early” and 
“late” cases. 
 
Methodological considerations   
This was a population-based prospective cohort study, 
based on a large random sample of Norwegians from 

all counties, aged 30-59 years. The sample size, 73,422 
women and 75,500 men with complete baseline data in 
1989, was very large compared to studies from other 
countries, except for the recent Östergotland study 
from Sweden (20). The follow-up was restricted to a 
definite time period, 1990-1996. It is important to be 
aware that the mortality pattern of the middle-aged 
population has changed substantially over recent de-
cades, especially among men (the fall of the coronary 
heart disease epidemic). The results from this study are 
therefore not necessarily valid for the most recent de-
cade, or for the periods before 1990. It is also possible 
that those who have received their DP after 1989, may 
differ from the cases studied here. Persons under 30 
years of age were not included because of too many 
missing variables. Persons between 60 and 66 years 
were not included either, and thus the mortality after 
retirement due to old age was not assessed in this 
study. 
 
The validity of the SES indicators: years of education 
and mean income  
Socioeconomic inequalities are believed to influence 
the health and mortality of populations, but how to 
measure these is not always straightforward. There is 
an ongoing discussion on which aspects of SES are the 
most important: education, income or position in the 
labour market (30). In Norway these factors have been 
shown to predict mortality differently according to 
causes of death (31). 
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Table 3.  Results of Cox regression analysis for the male sample: Hazard ratios (HR) for death with 95% confidence intervals 
(CI) according to DP-status adjusted for socioeconomic variables in 4 models. N= 75,522 men aged 30-59 years 1.1.1990, 
followed-up until 31.12.1996. 
 
    Model 1   Model 2   Model 3   Model 4  
Variables N Deaths  HR 95% CI  HR 95% CI  HR 95% CI  HR 95% CI 
DP status               
     No DP (Ref) 71388   1585  1.0   1.0   1.0   1.0  
     DP obtained before 1985   2230 329  7.1 6.3–8.0  4.3 3.8–4.9  3.9 3.4–4.4  2.2 1.8–2.6 
     DP obtained 1985-1989   1882 222  5.6 4.9–6.5  3.3 2.9–3.9  3.0 2.6-3.5  1.9 1.6–2.3 
    P<0.001  P<0.001  P<0.001  P<0.001 
Age groups               
     30-34 (Ref) 15213 124     1.0   1.0   1.0  
     35-39 14783 162     1.3 1.0–1.7  1.3 1.0–1.7  1.4 1.1–1.7 
     40-44 15505 299     2.2 1.8–2.8  2.2 1.8–2.7  2.4 1.9–2.9 
     45-49 11736 362     3.5 2.8–4.3  3.4 2.8–4.2  3.6 3.0–4.5 
     50-54   9311 455     5.1 4.2–6.2  4.8 4.0–5.9  5.1 4.2–6.3 
     55-59   8974 734     7.4 6.1–9.0  7.0 5.8–8.5  7.4 6.1–9.0 
       P<0.001  P<0.001  <0.001 
Education,yrs               
     13+ (Ref) 18434 282        1.0   1.0  
     11-12 21333 494        1.4 1.2–1.6  1.2 1.1–1.4 
     10 17317 496        1.5 1.3–1.8  1.3 1.1–1.5 
     7-9 18438 864        1.7 1.5–2.0  1.4 1.2–1.6 
          P<0.001  P<0.001 
Pension points mean               
     6+ (Ref) 23389 378           1.0  
     5-5.99 13184 263           1.2 1.0–1.4 
     4-4.99 15161 316           1.2 1.0–1.3 
     3-3.99   9933 305           1.6 1.3–1.8 
     2-2.99   4423 172           1.9 1.6–2.3 
     1-1.99   3198 127           1.8 1.5–2.2 
     0-0.99   6234 575           2.5 2.1–3.0 
             P<0.001 
 
 
 

Table 4.  Results of Cox regression analysis for the female sample: Hazard ratios (HR) for death with 95% confidence intervals 
(CI) according to DP-status adjusted for socioeconomic variables in 4 models. N= 73,447 women aged 30-59 years 1.1.1990, 
followed-up until 31.12.1996. 
 
    Model 1   Model 2   Model 3   Model 4  
Variables N Deaths  HR 95% CI  HR 95% CI  HR 95% CI  HR 95% CI 
DP status               
     No DP (Ref) 66836 810  1.0   1.0   1.0   1.0  
     DP obtained before 1985   3437 229  5.6 4.9–6.5  3.5 3.0–4.1  3.3 2.8–3.8  2.9 2.4–3.4 
     DP obtained 1985-1989   3147 145  3.9 3.2–4.6  2.5 2.1–3.0  2.4 2.0–2.8  2.2 1.8–2.6 
    P<0.001  P<0.001  P<0.001  P<0.001 
Age groups               
     30-34 (Ref) 14634   69     1.0   1.0   1.0  
     35-39 14127 100     1.5 1.1–2.0  1.4 1.0–1.9  1.4 1.1–2.0 
     40-44 14640 160     2.2 1.6–2.9  2.1 1.6–2.7  2.1 1.6–2.8 
     45-49 11366 207     3.4 2.6–4.5  3.2 2.4–4.2  3.3 2.5–4.3 
     50-54   9401 240     4.3 3.3–5.6  3.9 3.0–5.2  4.1 3.1–5.3 
     55-59   9279 408     6.7 5.1–8.7  6.1 4.7–7.9  6.2 4.7–8.0 
       P<0.001  P<0.001  P<0.001 
Education,yrs               
     13+ (Ref) 14734 140        1.0   1.0  
     11-12   9746   86        0.9 0.7–1.2  0.9 0.7–1.2 
     10 28098 140        1.2 1.0–1.5  1.2 1.0–1.5 
     7-9 20869 535        1.4 1.1–1.7  1.4 1.1–1.7 
          P<0.001  P<0.001 
Pension points mean               
     6+ (Ref)   2226   26           1.0  
     5-5.99   3419   49           1.2 0.7–1.9 
     4-4.99   7461   75           0.8 0.5–1.2 
     3-3.99 11646 132           0.8 0.5–1.3 
     2-2.99 11586 144           0.8 0.5–1.3 
     1-1.99 12758 158           0.8 0.5-1.2 
     0-0.99 24351 600           1.1 0.7–1.7 
             P=0.064 
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 In the present study, low education (number of 
years) had a significant effect on mortality among both 
women and men on DP, even though the type of 
education was not specified. The cut-off point for the 
highest group (13 years) might not fully express the 
social differences, since a university degree requires at 
least 15 years. On the other hand, other studies have 
used a division of only two educational groups (21,32). 
 Tables 3 and 4 show that mean income had a 
strong and linear effect on mortality among men with 
DP (p<0.001), but less so among women (p=0.064). 
The effect of low income on mortality was however 
present, although quite weak, in the total female popu-
lation between 1990 and 1996. The use of mean 
income, based on pension points, might be misleading 
for women. Family income could have been an 
alternative, even though this measurement also has 
problems (31). Social class, for instance manual versus 
non-manual occupations, was not specified in the 
KIRUT database. 
 
Other sources of systematic bias? 
 
The KIRUT database includes data from public regis-
ters, and the quality therefore depends on these regis-
ters. NSD (Norwegian Social Science Data Services) 
has published a report on the quality of KIRUT (32), 
pointing to some problem areas largely relating to vari-
ables with frequent changes, such as sickness absence 
and unemployment benefits. On the other hand, other 
variables that are extracted from registers such as the 
tax register and disability pension register are very 
reliable because of their importance for payment of 
pensions and collection of taxes. In the present study 
6.8% of the cases were excluded because of missing 
variables on education and 2.1% had no information 
on pension points. There is no reason to believe that 
this introduced significant bias into the study. 
 
Possible confounders  
The DP diagnosis and other health and lifestyle factors 
related to DP status are the most likely confounders. 

Several hypotheses have been suggested to explain the 
increased mortality among persons on DP, in addition 
to low SES and material deprivation: unhealthy life-
styles such as smoking, a known risk factor for beco-
ming a disability pensioner (22), and poor diet, psy-
chosocial stress, social marginalisation, and reduced 
coping skills. In this study we had no information on 
these factors. 
 
Need for further studies 
 
The increased mortality among individuals on DP is 
probably multi-factorial. The mortality patterns may 
also differ in the period before this study and in the 
most recent decade. Future studies should include 
better health data. Information on causes of DP and 
causes of death, together with information on lifestyle 
factors, especially smoking habits, might give better 
insight into these complex causal mechanisms. At 
present the authors are conducting such studies in both 
Norway and Sweden. 
 
 
CONCLUSIONS 
 
This study showed that in 1990-1996 middle-aged 
disability pensioners in Norway had a 3-4 times higher 
mortality compared to the “normal population” of the 
same age and gender. Socioeconomic factors explai-
ned approximately half of the increased mortality 
among men with DP. The more modest effect of 
socioeconomic factors on mortality among women on 
DP may partly be a result of imperfect measures of the 
SES of the women. The findings indicate that the 
underlying condition leading to DP, and other socio-
medical factors, are important in explaining mortality 
gradients, especially among women. 
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