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ABSTRACT
Objectives: To investigate the differences in distribution of intracapsular and extracapsular hip fractures 

among genders and age groups treated surgically.  
Materials and methods: This is a nine-year retrospective cohort study. The type of hip fractures, age, 

and sex-related as well as overall incidence among 2 430 patients aged over 65, surgically treated at the 
“Venizeleio” General Hospital of Heraklion, Crete, Greece, were explored and evaluated. 

Outcomes: Women suffered hip fractures 2.9 times more often than men. The majority of patients 
hospitalized with hip fracture were above 75 years of age (62.3% in females and 59.3% in males). The 
proportion of extracapsular and intracapsular fractures were 59.6% and 40.4% in men and 62.7% and 37.2% 
in women, respectively. Extracapsular-intertrochanteric fractures were found to increase dramatically with 
age in women (from 52.3% in patients younger than 75 to 58.8% in those older than 75; p-value=0.007), 
while in men they slightly increased with age (57.7% in patients older than 75, compared to 55.7% in those 
less than 75; p-value=0.62).

Conclusions: The pattern of hip fractures was found to differ between genders and age groups in the 
present patients’ population. Most likely, these findings reflect differences in the nature and rate of bone 
loss, and frequency of falling events between males and females. It has become evident that the two main 
hip fracture types (extracapsular and intracapsular) are distinct clinical entities. Hence, they should be 
addressed independently in terms of underlying causes and prevention strategies.
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INTRODUCTION

Hip fractures are considered a 
principal cause of morbidity and 
mortality among patients over the 
age of 65 years. The main cause of 
this injury is low energy ground 

level falls (1). They represent a major cause of 
hospitalization among the elderly, and a major 
public health issue with significant personal, 
social and financial impact in the Western 
societies (2, 3).

Many studies have grouped hip fractures as a 
homogeneous condition, though there are two 
major anatomical types: those defined as 
intracapsular and those defined as extracapsular. 
Intracapsular fractures occur in the region from 
just above the intertrochanteric region to just 
below the articular surface of the femoral neck. 
The group of extracapsular fractures consists of 
intertrochanteric and subtrochanteric. The 
intertrochanteric region runs between the greater 
and lesser trochanter, whereas the subtrochanteric 
region is typically defined as the area extending 
from the lesser trochanter to a point 5 cm distally. 
Bone structure differs between these anatomical 
areas and intertrochanteric fractures are typically 
associated with osteoporosis. Recently published 
data indicate that there are substantial differences 
between patients suffering extracapsular-inter-
tro chanteric and intracapsular hip fractures (4, 5). 
Hence, studies have shown that advanced age 
and osteoporosis is more strongly associated with 
the risk of extracapsular-intertrochanteric than 
intracapsular fractures (6). Sex, referring both to 
biological and social aspect, is a major decisive 
factor in many circumstances, but little is known 
about how sex affects falls and subsequent hip 
fractures in the elderly.  The situation in Greece 
regarding age and gender specific incidence 
rates of intracapsular and extracapsular fractures, 
and the subsequent morbidity and mortality, as 
well as the size of the problem in general, 
remains unclear due to shortcomings in studies, 
information, and health system procedures. 

The purpose of this study was to evaluate the 
characteristics of patients with hip fractures, 
surgically treated during a nine- year period at 
the Orthopaedic Department of the “Venizeleio” 
General Hospital of Heraklion, Crete, Greece. 
The study also aimed to further investigate the 
incidence of extracapsular and intracapsular 

fractures and how the proportion changes 
between genders with aging. q

MATERIALS AND METHODS

The records of all patients, surgically treated 
for a hip fracture at the Orthopaedic 

Department of the “Venizeleio” General Hospital 
of Heraklion, Crete, Greece, from January 2010 
to December 2018, were retrospectively re-
viewed. 

The Venizeleio” General Hospital of 
Heraklion, Crete is a 500-bed, secondary and 
tertiary hospital on the island of Crete, Greece. 
The population of the island (approximately 
650,000) is mixed rural, urban and suburban. 
The present patient sample can be considered 
representative of the Cretan population. 

All patients over the age of 65, diagnosed 
with hip fracture and surgically treated, were 
included in the study. Patients younger than 65, 
those suffering a fracture due to malignancy 
(pathological fracture), and multiple trauma 
patients were excluded. 

Selected patients were divided into two age 
groups: “younger” (65-74 years old) and “older” 
(over 75) elderly. Fractures were also divided 
into two types: intracapsular and extracapsular. 
The latter were further divided into two subtypes: 
intertrochanteric and subtrochanteric fractures. 
The correlation of type and subtype of fractures 
with gender and age has been examined. 

Two-tailed hypothesis tests for two population 
proportions were carried out in order to further 
calculate the p-values, where distinct male/fe-
male groups were met. Additionally, two-tailed 
tests were used for calculating the p-values, 
where the mean ages of male/female groups 
were examined. Data are presented as numbers 
(%) for categorical variables and mean value 
± standard deviation (SD) for continuous 
variables. Statistical analysis was performed with 
Epiinfo version 7.1.2.0 (Center for Diseases 
Control and Prevention, Atlanta, GA, USA). q

OUTCOMES

A total of 2 430 patients diagnosed with a hip 
fracture and surgically treated, who met the 

inclusion criteria, were identified during the 
study period. Both intracapsular and extra-
capsular fractures were much more frequent 
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among women [2.9 times more than men 
(622 males or 25.6% with mean age 77.07 years; 
standard deviation (SD)=10.2 and 1 808 females 
or 74.4% with mean age 81.25; SD=16.3)]. 

There were 1 490 (61.3%) extracapsular and 
940 (38.7%) intracapsular fractures. Among 
extracapsular fractures, 1 373 (92%) were 
intertrochanteric and 117 (8%) subtrochanteric.  

Among women, the mean age for extra-
capsular-intertrochanteric fractures was higher 
[82.15 years; standard deviation (SD)=9.4] 
compared to those with intracapsular fractures 
[80.14 years (SD=10.9); p<0.0001]. On the 
other hand, among men, the mean age for 
extracapsular-intertrochanteric fractures was 
lower [76.6 years; SD=17.7] than mean with 
intracapsular fractures [78.9 years (SD=12.9); 
p=0.088].

Among 622 men, 390 (62.7%) suffered an 
extracapsular hip fracture. Extracapsular-inter-
trochanteric fractures were observed in 354 
(90.7%) male subjects and extracapsular-sub-
trochanteric in 36 (9.3%). The remaining 232 
(37.3%) had an intracapsular fracture. 

In females, extracapsular fracture was also 
the commonest, accounting for 1 100 (60.8%) of 
cases; 1 019 women suffered an extracap - 
sular-in ter trochanteric fracture (92.6%) and 81 
(7.4%) an extracapsular-subtrochanteric fracture. 

Both females and males suffered significantly 
more often extracapsular-intertrochanteric than 
intracapsular fractures [59% (1 019) compared 
to 41% (708) in females and 60.4% (354) 
compared to 39.6% (232) in males, respectively; 
p<0.0001].  

The incidence of hip fractures was higher in 
patients over 75 (62.3% in females and 59.3% in 
males). Among patients older than 75 years, 
intracapsular hip fractures were more frequent 
among men (37.9%) compared to women 
(36.5%; p=0.62), while extracapsular-inter-
trochanteric fractures were more frequent 
among women (61.0%) compared to men 
(54.2%) (p=0.72). Among patients younger than 
75 years, extracapsular-intertrochanteric frac-
tures were more frequent among men (55.7%) 
than women (52.3%) (p=0.36). 

The ratio of intertrochanteric/subcapital hip 
fractures in females was increased from 1.2 in 
the “younger” elderly to 1.6 in the “older” 
elderly, while this ratio was increased from 1.4 to 
1.5 in males. 

In male patients, the incidence of 
extracapsular-intertrochanteric fractures in the 
“older” group was slightly but non-significantly 
higher (57.7% compared to 55.7% in “younger” 
elderly; p=0.62). Furthermore, a slightly but 
non-significantly lower incidence of extra-
capsular-subtrochanteric fractures was observed 
in the “older” (4.3%) compared to the “younger” 
male group (7.5%) (p=0.09). In female patients, 
the incidence of extracapsular-intertrochanteric 
fractures was found to increase with age (58.80% 
in the “older” group compared to 52.3% in the 
“younger” group; p=0.007), while that of 
intracapsular fractures was decreased (36.5% in 
the “older” group compared to 43.7% in the 
“younger” group; p=0.002). 

Furthermore, from 2010 to 2018 there was 
an increase of 36.29% in total hip fractures, 
59.32% in intertrochanteric fractures, 9.91% in 
subcapital fractures and 38.46% in subtro-
chanteric fractures (Figure 1). q

CONCLUSIONS

The main findings of the present study are that 
females and individuals older than 75 years 

of age were more likely to suffer a hip fracture. 
The incidence of the two types of fractures 
(intracapsular and extracapsular) was not equal, 
with a considerable predominance for the latter. 
Both females and males suffered more often 
extracapsular-intertrochanteric than intracapsular 
fractures. However, the distribution of fracture 
type was different between genders across age 
groups. Among women there is a sharp increase 
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in the ratio of intertrochanteric/subcapital hip 
fractures with advanced age, while o slight 
increase is observed in males. 

These findings confirmed that the incidence 
of hip fractures was higher in the “older” elderly 
than the “younger” ones. Older people suffer 
more severe osteoporosis and have a more 
frequent falling record (7). Bone mass gradually 
declines with age and consequently, the 
incidence of osteoporosis increases (8), the 
prevalence of hip fracture increasing with age. 
Studies have shown a two-fold increase of 
fracture rate in each decade of life after the age 
of 50, and by the age of 90, 32% of women and 
17% of men would have suffered a hip fracture 
in the US (9). The 10-year risk of hip fracture for 
women in UK raises from 0.3% at the age of 50, 
to 8.7% at the age of 80 (6).

The overall female-to-male incidence ratio of 
hip fracture in the present study was 2.9, which 
is consistent with the published literature (10). 
Epidemiological studies have shown that the 
number of extracapsular-intertrochanteric frac-
tures progressively increased with age, mainly in 
women after menopause as compared to 
intracapsular fractures (11, 12).

A significant increase in the frequency of 
extracapsular-intertrochanteric fractures among 
female subjects of the present study occurred 
with increasing age. The proportion of 
extracapsular-intertrochanteric fractures in the 
present women climbed from 52.3% in 
“younger” to 58.8% in “older” group. Our 
findings regarding the escalation of incidence of 
extracapsular-intertrochanteric fractures with 
increasing age among women were comparable 
to those of previous studies in North American 
and Norwegian populations (5, 13, 14). One in 
three women and one in eight men aged above 
50 were reported to have osteoporosis. This fact, 
in combination with the longer life expectancy 
for women, may explain their increased risk for 
hip fractures (15)

Lower bone mass density, due to the 
remarkable increase of the Western populations’ 
life expectancy, is the predominant reason for 
the growing incidence of extracapsular-inter-
trochanteric fractures. In patients with hip 
fractures, trabecular weakening substantially 
contributes to further bone loss upon pre-existing 
age-related osteoporosis (16). When hip axis 
length and bone mineral density were measured 

in specific regions of the lower and upper part of 
the femoral neck to determine whether these 
parameters were significant predictors of the 
type of hip fracture, it came up that intracapsular 
and extracapsular-intertrochanteric fractures 
could be predicted based on different mor-
phometric and densitometric features of the 
femoral neck (17). It has been found that hip 
fractures were uncommon among women with 
femoral neck bone density greater than or equal 
to 1.0 g/cm2. The prevalence of intracapsular hip 
fracture was 8.3 per 1,000 person-years among 
women with femoral neck bone density less than 
0.6 g/cm2, while the estimated incidence of 
extracapsular-intertrochanteric fractures was 
double among those with intertrochanteric bone 
density less than 0.6 g/cm2 (18). There is evidence 
that loss of trabecular and cortical bone with age 
may differ between men and women (19). Most 
Caucasian women under the age of 50 have 
normal bone density, whereas by the age of 80 
nearly 70% of them are osteoporotic and 30% 
osteopenic (8).

The present study has found that, unlike 
females, among males there has been a slight 
increase in the proportion of intracapsular 
fractures with age. Consequently, the incidence 
of extracapsular-intertrochanteric fractures shows 
a trivial rise in the “older” male group, assuming 
that, among men, osteoporosis might not be 
strongly associated with hip fractures. This may 
also reflect a higher frequency of high energy 
injuries due to more intense physical activity. 
There is evidence that younger and stronger 
elderly males may possibly take more risks, or be 
more active beyond their abilities (20, 21).

Hip fractures in elderly may not always be 
associated with osteoporosis. Previous studies 
have raised the question that, in certain 
populations, falling and not osteoporosis was the 
main cause of hip fracture (19, 22). The type of 
fracture (intracapsular or extracapsular) also 
depends on the angle impact of the greater 
trochanter at the moment of contact with the 
floor (23).

The characteristics of the fall event may 
define the type of fracture, whereas bone mineral 
density and other factors that increase or 
decrease the effect of the fall determine whether 
a fracture will occur when a faller lands on a 
particular bone (24). It is possible that the fall 
characteristics of the elderly may have changed 
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during the last decades, resulting in an  
increase of extracapsular-intertrochanteric hip 
fractures.

For reasons that are not entirely agreed upon, 
hip fractures, osteoarthritis, and the most 
predominant musculoskeletal disorders, inclu-
ding osteoporosis and excessive bone mass loss 
in elderly, are found more often in females. This 
appears to be related to hormonal transitions at 
the time of menopause, but other explanations 
might also exist (25, 26). The overrepresentation 
of women in our study could be due to localized 
differences in bone density at specific sites of the 
proximal femur among females and the greater 
frequency of falling. Female gender is an 
independent risk factor for falls, since a higher 
incidence of fallers among all age groups are 
women in several studies (23). Reduced postural 
control of women under stressing balance may 
explain the higher incidence of falling (27). 
Female muscles waste faster than the male ones, 
especially after menopause. Additionally, women 
usually experience more sedentary lifestyle and 
poorer nutrition than men affecting the bone 
density and fragility of their skeleton (25).

The influence of physical activity in middle 
age women in association with the subsequent 
risk of suffering a hip fracture has been extensively 
studied. Researchers have concluded that an 
active life style in middle age reduced the risk of 
fracture, probably due to improved muscle 
strength, coordination and balance reducing the 
risk of falling (28).

However, other issues may also be important. 
Socioeconomic factors have significant con se-
quences on the health of older women (25, 26). 
Compared to men, elderly women are recorded 
more often to suffer mental illness such as 
depression, and have a greater tendency to use 
multiple medications, which is a well-known risk 
factor for falls (29).

It is also of note that a total increase of 36.29% 
was observed in hip fractures during the 
nine-year study period. This could also be 
attributed to the effects of the financial crisis in 
Greece during these years. The majority of 
patients during the crisis are seeking medical and 
surgical care in public institutions (30). 
Furthermore, intertrochanteric fractures showed 
a vast increase of 59.32%, while subcapital 
fractures just a slight increase of 9.91%. A 
possible explanation may be untreated osteo-

porosis, which is associated more with inter-
trochanteric fractures than subcapital ones. 
Awareness and treatment of osteoporosis may 
have been affected during the Greek crisis, while 
no data exist regarding this matter.

The present research is the first study 
evaluating characteristics and epidemiology of 
hip fractures in patients undergoing surgical 
treatment in the Cretan population and one of 
the few such studies from South-Eastern Europe. 
The present findings have shown that the pattern 
of hip fractures among Cretan elderly is not 
different from other Western societies, despite 
some particular “Mediterranean characteristics” 
of the study population. The geographical area is 
important for the epidemiology and incidence of 
hip fractures, since they are affected by life 
expectancy, social habits and local cultures that 
differ substantially between different regions.

The present study has some limitations. It is a 
retrospective cohort study. Although our sample 
is considered representative of the Cretan 
population, it did not include geographically the 
whole island. Also, patients with non-surgically 
treated hip fracture were excluded (in such 
cases, surgery either was not needed or could 
not be performed). Therefore, our findings may 
not be able to address the absolute risk of hip 
fracture and the incidence of this injury in elderly 
Cretans might be underestimated. 

All factors leading to these findings are not 
totally clear, since the described differences 
across various age groups seem to be multi fac-
torial. Although substantial research of para-
meters, risk factors and interventions to reduce 
hip fractures among elderly has been performed, 
there are still some unclear areas in this field 
requiring further investigation, especially in 
Eastern and Southern European elderly popu-
lation. 

The present study sketched the epidemiology 
of hip fractures treated surgically in the 
“Venizeleio” General Hospital of Crete, Greece, 
from 2010 to 2018. The study’s findings describe 
hip fractures in this area of Europe, including the 
different fracture type in males and females, the 
higher prevalence of intertrochanteric fracture in 
females than males, and the dramatic increase of 
incidence in patients older than 75 years in both 
genders. These findings advocate the hetero-
geneity of these injuries and are suggesting that a 
complete understanding of the etiology and 
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