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Osteoporosis is characterized by decreased bone mass and dis-
tortion of the skeletal micro-architecture, resulting in increased 
risk for fractures. While it is more common among postmeno-
pausal women, there is increasing awareness that elderly men 
may also be affected. Ethnicity has an important role in deter-
mining the risk for osteoporotic fractures [1]. Published data 
indicate a secular increase, stabilization or decrease in the in-
cidence rate of hip fractures [2], but the underlying causes for 
those trends are not completely understood. 

Only limited data are currently available on the epidemiol-
ogy of osteoporotic fractures in Israel [3], with no data regard-
ing longitudinal trends in the incidence of osteoporotic frac-
tures. Such data are of particular importance, given the current 
availability of potent pharmacologic and non-pharmacologic 
measures that could potentially change the natural trends in 
morbidity from osteoporosis. Two surveys carried out in our 
area in the late 1970s and late 1990s provided the opportunity 
to assess secular trends in the incidence of osteoporotic hip 
fractures in southern Israel.

Subjects and Methods
Our institution is a 950-bed teaching hospital with approximate-
ly 160,000 non-pediatric visits to the emergency room annually, 
approximately 30,000 of which are to the orthopedic section. 
The hospital serves the population in a defined geographic area
in the southern part of the country; it has been the only sec-
ondary, tertiary and emergency referral center for this area since 
the early 1960s. The majority of the population (approximately 
80%) is concentrated in one major city and four smaller satel-
lite towns, and the remainder lives in small rural communities. 

The study included women and men aged 50 years and older 
with radiographic evidence of a new fracture resulting from mild 
to moderate trauma. The 50 year cutoff for women was chosen 
because it corresponds with the average onset of menopause, 
while the 50 year cutoff for men was set arbitrarily. A fracture 
due to mild or moderate trauma was defined as such if it re-
sulted from a fall from a standing position or from less than 1 
meter (e.g., a fall from a chair). 

The late 1970s survey data were derived from an MD thesis 
by one of the authors of the current study (D.A.) [4]. The 
original data included all hip fracture cases seen in our hospital 
during the years 1975 through 1980, irrespective of cause; 
however, the fractures were classified as resulting from severe
or mild trauma and only the latter were included in the current 
study. For the late-1970s survey, all proximal hip fractures were 
identified and cross-matched using records of the admission
office, admission logs of the orthopedic surgery department,
emergency room charts, operating room logs, and careful review 
of each individual patient’s chart. For the late-1990s survey, 
screening and review of all emergency room charts allowed 
identification of every patient with hip fracture resulting from
mild or moderate trauma who was treated at our institution 
during the corresponding periods of January and February 
1998 through 2001. Screening of the hospital’s computerized 
database, using the ICD-9 index code 820 (femoral neck) and 
careful review of each individual patient’s chart, enabled us to 
identify all patients with osteoporotic hip fractures treated at 
our hospital during the respective period with a new fracture 
[5]. Since, previously, no seasonal variations in the incidence 
rates of hip fractures were observed [4], the 2 month samples 
taken each year for 4 years could be considered a representative 
of the year-round rate of fractures.

Descriptive statistics and calculations of the level of sig-
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nificance between groups by Student’s t-test were done with the 
JMP-IN statistical program (SAS Institute, Cary, NC, USA). Popu-
lation data were obtained from the official Central Bureau of
Statistics. Ninety-five percent confidence intervals for incidence
rates were calculated according to Haenszel et al. [6].

Results
Table 1 presents characteristics of the patients in the late-1970s 
and late-1990s surveys. The late-1970s survey group comprised 
275 patients and the late-1990s group 169. The mean ages of 
the men and women did not differ during each of the two peri-
ods. However, the mean (and median) age of both women and 
men in the late survey period was significantly higher than that
in the earlier survey period. 

Figures 1 and 2 present the age-specific incidence rates of
proximal hip fractures in each of the survey periods. The over-
all incidence rate of hip fractures in women aged 50 years and 
older out of 100,000 was 191 in the late 1970s (95% CI 166–220) 
and 408 in the late 1990s (95% CI 334–482). The rate in men 
aged 50+ was 105 in the late 1970s (95% CI 85–130) and 196 in 
the late 1990s (95% CI 145–258). The change in incidence rate 
of hip fractures in both genders occurred mainly in the 75+ age 
group. In this group the incidence of hip fractures increased in 
women from 757 in the late 1970s (95% CI 702–816) to 1,900 in 
the late 1990s (95% CI 1,537–2,356) and in men from 412 in the 
late 1970s (95% CI 371–453) to 1,053 in the late 1990s (95% CI 
710–1,505).

Discussion
Since the late 1970s, the absolute number of osteoporotic hip 
fractures in our area increased fivefold, from 47 to 253 patients
per year, which is partly accounted for by an approximately 2.5-
fold increase in the size of the population at risk (age over 50 
years) [Table 1]. However, the current study reveals a marked 
age- and gender-specific increase in the incidence rate of hip
fractures, which accounts for most of the remaining increase. 

In women over 50 years old a 1.5-fold increase in the inci-
dence rate of hip fracture was observed between the late 1970s 
and the late 1990s, due mainly to an increase in the fracture 
incidence in those over age 75, among whom a 2.5-fold increase 
in the incidence of proximal hip fractures was observed, while 
no significant difference in fracture incidence rate was observed
in the younger age groups. A similar trend was also observed 
in men. The overall incidence of osteoporotic hip fractures in 
men aged 50+ increased twofold, and in the 75+ age group the 
fracture incidence rate increased 2.5-fold, while no change in 
the fracture incidence rates was observed in the younger age 
groups. In both men and women the mean (and median) age of 
fracture was higher in the more recent survey. 

The present study has several limitations. The study was 
retrospective and there may be some minor differences in the 
definition of osteoporotic vs. traumatic fracture. The latter data

Table 1. Patient characteristics in the study periods

Late 1970s Late 1990s

Women
Mean age (yrs ± SD)

Median age (yrs)

Population at risk (age >50)

Longevity (yrs) ***

Men
Mean age (yrs ± SD)

Median age (yrs)

Population at risk (age >50)

Longevity (yrs) ***

183 (66.6%)

72.8 ± 9*

72.3

16,000

76

92 (33.4%)

73.1 ± 10.4 **

71.6

14,660

72

121 (71.6%)

79.7 ± 9*

80.0

45,100

81

48 (28.4)

77.1 ± 8 **

76.5

36,700

77

* P < 0.0001

** P = 0.0186; the mean age difference between genders was not significant in the two

study periods. 

*** Official data from the Central Bureau of Statistics pertain to the entire Israeli

population [25].

Figure 1. Graph shows the changes in age-specific incidence
rate of osteoporotic proximal hip fractures in women in southern 
Israel in the late 1970s and late 1990s; error bar 95% CI. 

Figure 2. Graph shows the changes in age-specific incidence
rate of osteoporotic proximal hip fractures in men in southern 
Israel in the late 1970s and late 1990s; error bar 95% CI.

CI = confidence interval
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were combined from 2 month samples during 4 consecutive 
years; however, the fracture rate was consistent throughout this 
survey period, suggesting that the annual samples were rep-
resentative of the true fracture incidence rate. Data regarding 
trends in general health status of the population, which could 
help explain the mechanism(s) of the observed increase in the 
incidence of hip fractures, was limited to longevity alone, and 
data on trend of bone mineral density in our population were 
not available. A major limitation was our inability to obtain a 
breakdown of the composition of the population 75 years and 
older, which could enhance our understanding of the observed 
results. On the other hand, the study has the great advantage 
of being derived from a well-defined geographic area, a defined
population served by a single trauma center, and excellent ac-
cess to the data sources, including patients’ medical records 
that provided effective control over data and largely precluded 
missing or duplicate reports.

Published data on secular trends in the incidence of hip 
fractures are variable, depending on time and location. Secular 
increases in the incidence of osteoporotic fractures were previ-
ously observed [2,7]. Kannus et al. [8] reported a particularly 
marked, 2.7-fold increase in the incidence of hip fractures in 
Finland between 1970 and 1997 in a nationwide survey of the 
population aged 50 years and older. As in the present study, 
the increase in fracture rate was limited to those aged 75+, and 
the increase in hip fracture incidence in men was somewhat 
greater than in women. Others reported slower increase rates, 
leveling off or stabilization of the rate [9–12]. Of particular in-
terest is the observation by Melton and co-workers [2] in a 
survey from Rochester, Minnesota, covering the period 1928 to 
1977, of a continuous rise in the age-adjusted fracture rates for 
men, leveling off in women since the mid-1950s.

The increase in crude incidence rates of hip fractures is 
usually attributed to the increased longevity and aging of the 
population. However, other explanations, not fully satisfactory, 
were occasionally put forward for the observed increase in the 
age-adjusted incidence rates. Proposed explanations include 
methodologic problems in data collection, earlier menopause 
due to increased frequency of oophorectomy (unlikely in view 
of the concurrent increased incidence in men), increased alco-
hol intake and cigarette smoking, use of drugs, dietary (calcium 
and vitamin D intake) and environmental changes, decreased 
physical labor and physical activity [2,8], and secular adverse 
changes in hip geometry [13]. In our area, a major demographic 
change occurred in the early 1990s with the massive immigra-
tion from the former USSR republics. However, preliminary data 
suggest that the fracture rate among former USSR immigrants 
is not different to that of immigrants, native Israelis or immi-
grants from other parts of the world (Liel et al., in preparation). 
Overall, the proportion of the 75 years and older group within 
the population at risk increased between the two study periods 
(14.4% vs. 11.5% of the population aged 50+ in the late 1990s 
and late 1970s, respectively; P < 0.0001), explaining, in part, 
the increase in fracture incidence rates in the overall popula-
tion, but as previously mentioned we lack details on changes in 

the composition of our 75 years and older age group that could 
shed more light on the increase in fracture incidence within this 
age group. Given the documented increase in longevity of our 
population [Table 1], an increase in the proportion of the “old-
old” within the 75+ group is very likely. Since the entire popu-
lation is medically insured and accessibility to medical services 
unobstructed, changes in accessibility and quality of medical 
services could not explain the observed increase in the rate of 
osteoporotic hip fractures (particularly in view of an increasing 
awareness towards osteoporosis, at least among women). 

It has been suggested that deterioration in bone quality 
might contribute to the secular increase in osteoporotic frac-
tures observed elsewhere [7], but we are not aware of any solid 
evidence to support this claim. In this regard, we were specifi-
cally concerned about a potential “cohort effect” with respect to 
a significant proportion of our population who were children or
young adolescents during World War II and turned 70 and 80 
in the late 1990s. A decrease in the population’s bone qual-
ity could be expected to be associated with a decrease in the 
mean age of patients with fractures. However, we observed the 
opposite. This increase in the mean (and median) age at frac-
ture, which corresponded with the increase in longevity and the 
expected increase in fracture rates attributed to aging alone 
[14], seems to exclude the possibility of a decrease in bone 
quality over time with regard to our population. 

Falls are by far the main cause of hip fractures [15,16], and 
increasing age markedly increases the risk of falls [17]. In Israel, 
24% in the age group 65 and older reported at least one fall 
per year, ranging from 20% in the 65–69 year age group, mostly 
in women, stepping up to 35% in those 80–85 years and older, 
reaching even higher rates in women [18]. Population aging and 
subsequent age-related falls probably best explain the increase 
in the incidence of hip fractures in our population. 

Numerous recent studies have reported poor adherence to 
osteoporosis treatment guidelines [5,19] and problems of adher-
ence with the prescribed treatments [20,21]. The current study, 
as well as previous studies indicating a secular increase in the 
incidence of osteoporotic fractures, underlines the importance 
of taking advantage of currently available effective pharmacolog-
ic and non-pharmacologic measures, such as hip protectors and 
training for avoiding hip impact during falling [22–24] in order 
to reduce fracture risk in susceptible groups. Continuous moni-
toring of the incidence rate of hip fractures is imperative to ad-
just health policies to the morbidity trends and to evaluate the 
effectiveness of fracture prevention measures on a population 
scale.
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A group of researchers headed by Dellinger from the Uni-
versity of Washington sought ways to reduce hospital in-
fections. Despite a large body of evidence describing care 
processes known to reduce the incidence of surgical site 
infections, many are underutilized in practice. Fifty-six hos-
pitals volunteered to redesign their systems as part of the 
National Surgical Infection Prevention Collaborative, a 1 
year demonstration project sponsored by the Centers for 
Medicare & Medicaid Services. Each facility selected qual-
ity improvement objectives for a select group of surgical 
procedures and reported monthly clinical process measure 
data. Of the 56 hospitals, 44 reported data on 35,543 sur-

gical cases. Hospitals improved in measures related to ap-
propriate antimicrobial agent selection, timing and duration; 
normothermia; oxygenation; euglycemia; and appropriate 
hair removal. The infection rate decreased by 27%, from 
2.3% to 1.7% in the first compared to the last 3 months.
The Collaborative demonstrated improvement in processes 
known to be associated with reduced risk of surgical site in-
fections. Quality improvement organizations can be effective 
resources for quality improvement in the surgical arena.
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Capsu le

Hospitals collaborate to decrease surgical site infections

I have hardly ever known a mathematician who was able to reason

 Plato (428-347 BC)

Original Articles


