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Years of potential life lost after hip fracture 
among postmenopausal women 

S~rren Eiskjaer, Svend E. Ostgbrd, Bent W. Jakobsen, Jern Jensen and Ulf Lucht 

From January 1987 and onwards all cases of hip frac- 
ture in Amus County, Denmark, were registered in a 
prospective multicenter investigation. Until December 
1990,2273 postmenopausal women (> 50 years) with 
first hip fractures were registered. Of these 643 sus- 
tained a hip fracture in 1988. Lifetables were con- 
structed for different age groups; the excess mortal- 
ity (in comparison with the reference population) for 
each age group ranged from 10 to 20 percent. The 
years of potential life lost (YPLL) (life expectancy 

method) were calculated for the 1988 cohort and 
compared with the YPLL due to other selected condi- 
tions calculated from official vital statistics. The YPLL 
rates (per 1000 persons) were as follows: hip fracture 
9.2, ischemic heart disease 73, cerebrovascular dis- 
ease 29, breast cancer 20 and cancer of the uterus 
6.7. We propose that hip fracture mortality data 
should be continuously registered and evaluated 
using the YPLL method to detect changes caused by 
the expected increase in the number of hip fractures. 
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Approximately 5 to 20 percent more patients with hip 
fracture die within the f rs t  year after the fracture than 
would be expected on the basis of their age and sex 
(Cummings et al. 1989). 

Years of potential life lost (YPLL) per death is cal- 
culated by taking the difference between the midpoint 
of the age range and the remaining life expectancy at 
that age from a lifetable (Haenzel 1950, Center for 
Disease Control 1986). YPLL can assist in the perfor- 
mance of three basic public health functions: the estab- 
lishment of research and resource priorities, the sur- 
veillance of temporal trends in mortality, and the eval- 
uation of the effectiveness of program interventions 
(Center for Disease Control 1986). 

We have studied YPLL after fracture of the hip in 
postmenopausal women (> 50 years) and compared 
these data with YPLL after ischemic heart disease, 
cerebrovacular disease, breast cancer and cancer of the 
uterus. 

Patients and methods 

Since January 1987 a prospective registration of all hip 
fractures in Arhus County has been undertaken at all 
the hospitals admitting patients with hip fractures. The 
following variables were registered for each patient: 
the date of birth, the date and hour of fracture, the date 
and hour of admission, prefracture social setting and 
ADL level, walking ability, fracture type, date and 

hour of surgery, treatment, date of discharge, postfrac- 
ture social setting and the date of death. As of Decem- 
ber 1990 a total of 2273 hip fractures (first fractures) 
in postmenopausal women (age 2 50 years) were reg- 
istrered. Cervical, trochanteric and subtrochanteric 
fractures were included. Pathological fractures and 
patients not residing in Arhus County were excluded, 
Lifetables (Benedetti 1988) were constructed for the 
following age groups: 50-69 years (334 fractures), 
70-79 years (594 fractures), 80-89 years (1039 frac- 
tures) and 2 90 years (306 fractures). These life-tables 
were compared to the life-tables for the standard popu- 
lation in Arhus County. The excess mortality in each 
age group was calculated by subtracting the cumula- 
tive survival proportion for the standard population 
and the hip fracture population at one year. The num- 
ber of deaths caused solely by hip fracture was calcu- 
lated by multiplying the number of hip fractures in the 
year 1988 (separately for each age group) with the 
excess mortality in that particular age group. Table 1 
shows the distribution of fractures by age (1988 
cohort) and the number of deaths in each age group 
(first year postfracture). The YPLL rate per lo00 per- 
sons was calculated according to the life expectancy 
method: 

where di = number of deaths in age group i, li = life 
expectancy at the midpoint of age group i in years, N 
= number of persons in the actual population. Informa- 
tion about the remaining life expectancy at the mid- 
point of each age group was obtained from a life-table 

YPLL rate = (C di x 1;) x lOOO/N 
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Table 1. Number of hip fractures and deaths during the first 
year postfracture (1988 cohort) 
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Age group Number of Number of 
hio fractures deaths 

50-54 
55-69 
6-4 
65-69 
70-74 
75-79 
80-84 
85-89 
90+ 

10 
14 
29 
46 
62 

111 
141 
153 
77 

1 
1 
3 
4 

12 
20 
35 
55 
35 

Table 2. Excess mortality by age 

Age group Excess mortality 95-percent con- 
(percent) fidence interval 

50-69 
70-79 
80-89 
90+ 

9.8 
15 
20 
14 

6.4-1 3 
12-1 9 
17-23 
8.1-20 

Table 3. YPLL rates for hip fracture and some selected 
disease entities 

Disease entity ICD number YPLL rate 

Ischemic heart disease 410414 73 
Cerebrovascular disease 430438 29 
Cancer of the breast 1 74 20 
Hip fracture 820 9.2 
Cancer of the uterus 180-182 6.7 

published every year by the Danish Central Bureau of 
Statistics (Danmarks Statistik 1990). The life expec- 
tancy for a 100-year-old woman is 2.1 years and this 
value was chosen as 'the life expectancy in patients 
aged 2 90 years. The YPLL rate was adjusted to the 
age distribution of the female Danish population 
according to the direct method (Romeder and 
McWhinnie 1977). Information about the number of 
deaths from other common causes by age and sex was 
obtained from the National Board of Health (Sund- 
hedsstyrelsen 1990) and the YPLL rate was calculated 
for each of these causes. The last age interval in these 
tables is the interval 2 85 years. We chose to select the 
life expectancy in this interval as 5.0 (life expectancy 
for an 87-year-old woman, midpoint of the interval 
85-89 years). This choice tends to underestimate the 
YPLL caused by hip fracture, as compared to other 
causes. 

Results 

The relative survival rate approximated 100 percent 
after 6-12 months (all age groups) and in addition it 
was demonstrated graphically that the survival curves 
for the reference and standard population run parallel 
after 6-12 months (Figure 1). The excess mortality 
was most pronounced in the age group 80-89 years 
(Table 2). The cumulative proportion surviving at one 
year in the age group 50-69 years was 0.99/0.89 (ref- 
erence population/hip fracture population), 0.96/0.8 1 
(70-79 years), 0.90/0.71 (80-89 years) and 0.74/0.60 
(2 90 years). The leading cause of YPLL was ischemic 
heart disease, followed by cerebrovascular disease, 
cancer of the breast, hip fracture and cancer of the 
uterus (Table 3). The lower confidence limits (Table 
2) resulted in a YPLL rate of 7.2 per 1000 persons and 
using the upper confidence limits resulted in a YPLL 
rate of 12. We chose to calculate the YPLL rate on the 
basis of the number of hip fractures and the excess 
mortality in each age group. This facilitated the calcu- 
lation of confidence limits. The YPLL rate could also 
have been calculated by using the actual number of 
deaths and the relative risk of dying (during the first 
year postfracture) in each age group. Not surprisingly, 
this too resulted in a YPLL rate of 9.2 per 1000 per- 
sons. 



Acta Orthop Scand 1992; 63 (3): 293-296 295 

Discussion 
The present study has demonstrated that YPLL after 
hip fracture amounts to approximately half of the 
YPLL after cancer of the breast, but one and a half 
times the YPLL after cancer of the uterus. 

An extensive literature research has revealed only a 
single study quantifying and comparing deaths asso- 
ciated with hip fracture with deaths due to other com- 
mon causes (Cummings et al. 1989). In that particular 
study the lifetime risk (the probability of dying due to 
a certain condition) of death due to hip fracture was 
calculated at 2.8 percent, the lifetime risk of death due 
to breast cancer was likewise 2.8 percent, and the life- 
time risk of death due to cancer of the uterus 0.7 per- 
cent. The concept of lifetime risk does not take 
account of the age at onset of the disease. Breast can- 
cer and uterus cancer usually occur at a younger age 
than hip fracture and cause a loss of more years of life. 

The excess mortality calculated by Cummings et al. 
(1989) differs somewhat from the excess mortality cal- 
culated in the current study, which was based on the 
same population data as it  was applied to. Other Scan- 
dinavian studies list excess mortality at one year in the 
range of 14-19 percent (Jensen and Tmdevold 1979, 
Dahl 1980, Holrnberg et al. 1986. Elmerson et al. 
1988). However, these studies have primarily been 
conducted to find factors contributing to the excess 
mortality after hip fracture. None of these researchers 
have tried to quantitate and compare the mortality after 
hip fracture with the mortality after other common 
conditions. 

YPLL can also be calculated by using a designated 
end point, most commonly 65 or 70 years. This is not 
feasible for hip fracture data since the incidence rises 
exponentially with increasing age and since hip frac- 
ture is almost nonexistent below 40-SO years of age. 
Both the total YPLL and the relative ranking changes 
substantially according to which method is used. 
Nevertheless, the YPLL index compares favorably 
with other mortality indexes (Kleinman 1977) and it  
can communicate a message that is not complicated by 
a large array of statistics (Shapiro 1977). 

The list of causes of death published by the 
National Board of Health (1 990) includes hip fracture. 
The YPLL rate per I000 persons calculated from these 
data was 3.8. This list is based on the death certifi- 
cates. Hip fracture is probably grossly “undercertifi- 
cared” as a cause of death. Only 5-20 percent of 
deaths after hip fracture are certified as caused by that 
fracture (Donaldson et al. 1989). Only if a hip fracture 
is listed as the underlying cause of death (not a con- 
tributory cause) does it  contribute to the YPLL caused 
by hip fracture. 

Patients with hip fracture have a greater prevalence 
of other more or less serious medical conditions than 
other people of similar age (Johnell and Sernbo 1986). 
Because of this it  is likely that we have overestimated 
the YPLL after hip fracture. Medical conditions are 
probably the most important determinants of survival 
after hip fracture (Kenzora et al. 1984, Ions and 
Stevens 1987, Eiskjm and 0stgArd 1991). The concept 
of YPLL does not allow us to weigh or differentiate 
the causes contributing to death, which is a limitation. 
However, this limitation is valid for all disease entities 
and will also be valid if temporal trends for a single 
disease entity are surveilled (e.g. hip fracture). More- 
over, it  can be debated whether it is not the hip frac- 
ture, which triggers the events leading to death. Com- 
paring death rates after hip and foreann fractures, 
Weiss et al. (1983) conclude that i t  is the hip fracture 
and its consequences that lead to an increased death 
rale, rather than the factors that predispose to a frac- 
ture. 

The number of hip fractures has increased dramati- 
cally during the last 30-40 years, owing to an increase 
in the population at risk and a change in specific inci- 
dence in various age and sex groups (Frandsen and 
Kruse 1983, Schroder et al. 1987, Jamlo et al. 1989). 
If Ihe number 0 1  hip fractures continues to increase, 
the total number of YPLL due to hip fracture will 
increase. Changes in specific incidences may change 
the ranking of YPLL due to hip fracture, perhaps 
equalizing the YPLL rates for hip fracture and the 
most serious cancer (breast cancer) during the next 
two or three decades. Recent evidence suggests that 
breast cancer mortality rates will remain stable 
(Ewertz and Carstensen 1988, Lund 1989). Death 
represents the most serious consequence of a hip 
fracture. We propose using the YPLL method to 
monitor changes in hip fracture mortality. 
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