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Abstract 

Mini abstract This work studies the direct cost of hip fractures in Egypt. The direct cost was calculated based 
on the incidence of hip fracture in Egypt retrieved from the national database. The result of this work raises red 
flags to the policy makers in Egypt that such fragility fractures are preventable, should appropriate approaches be 
implemented.

Background This study provides an analysis for the healthcare system in Egypt. It was carried out to assess the direct 
annual cost incurred to the Egyptian healthcare system in 2023 as a result of fragility hip fractures in older adult 
Egyptians.

Results The direct costs of hip fractures incurred during the first year after the injury were estimated at 1,969,385,000 
Egyptian pounds (US $63,734,142.4). Time from fracture to surgery was 2.2 + 0.5 days. The average hospital stay 
after hip fracture surgery was 5.2 + 2.6 days. 4.5% of patients died after surgery, on average 2.3 + 0.4 months. After 
being discharged from the hospital, all patients needed home care.

Conclusion Hip fractures have a significant clinical and financial impact on patients and the healthcare system. This 
study raises red flags for the healthcare policy makers in Egypt, as the financial burden due to the direct costs of hip 
fractures justifies extensive prevention programs for osteoporosis and fragility fractures. There is an urgent need 
to implement diagnostic approaches and validated management protocols for bone health disorders and its associ‑
ated fractures in Egypt.
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Background
Osteoporosis is a chronic disorder characterized by a 
progressive reduction in bone mass and microarchi-
tectural deterioration which eventually cause bones to 
become weak and fragile, increasing the risk of fragility 
fractures. Such fractures have serious consequences for 
the individual, causing chronic pain and long-term dis-
ability. Hip fractures, in particular, are a leading cause 
of death and disability worldwide, particularly among 
the elderly. Moreover, hip fractures are associated with 
physical and mental impairment as well as high costs for 
hospitalization [1–3]. According to reports, there is a 
high risk of a subsequent fracture occurring within 1 to 
2  years after an incident fragility fracture, known as an 
imminent fracture risk [4]. However, only a small portion 
of eligible women and men receive osteoporosis treat-
ment, indicating a significant treatment gap, despite new 
clinical practice guidelines and interventions to lower 
fracture risk [5, 6].

Bone mineral density decreases progressively with 
age, with a faster rate of bone loss in women [7]. Con-
sequently, older women have the highest rates of osteo-
porosis and hip fractures [8]. It is estimated that 53.9% 
of postmenopausal women in Egypt have osteopenia, and 
28.4% have osteoporosis [9]. On the male side, previous 
data demonstrated that 26% of men over the age of 50 are 
osteopenic, while 21.9% have osteoporosis [9, 10]. In con-
cordance with the changes in population demographics 
worldwide, Egypt is expected to face a similar challenge, 
as the number of older adults will significantly rise over 
the coming decades. In 2020, the number of older adults 
was 8.42 million, and this is expected to rise to 11.47 mil-
lion in 2030. The number of older adults is expected to 
increase further by 2050, as it is anticipated to be 22.03 
million. These people are at a high risk of developing 
osteoporotic fragility fractures and suffering the associ-
ated morbidity. Osteoporotic hip fractures affect people’s 
quality of life as well as place a heavy financial burden on 
families and the healthcare system [11]. Each year, over 
five million disability adjusted life years (DALYs) are 
caused by osteoporosis and osteopenia [12]. Over 40% 
of the DALYs brought on by osteoporosis are caused by 
fragility hip fractures [2]. These people’s mortality rates 
range from 8.1 to 10.5% at 30  days to 21.6–31.2% at 
1 year [13, 14]. Current knowledge of the financial bur-
den of hip fracture and cost-effectiveness assessments of 
the interventions under consideration are necessary for 
policy decisions regarding the investment in new services 
or interventions. When estimating the impact of hip frac-
tures and osteoporosis, accurate data on the cost of hip 
fractures is a crucial factor to take into account. It is also 
a significant input in cost-effectiveness analyses. So far, 
there is limited knowledge about the economic burden of 

osteoporosis and fragility fractures in Egypt. The purpose 
of this study was to determine the annual cost of inpa-
tient care for hip fractures in Egypt in terms of bed days 
and direct hospital costs.

Methods
Data source
The Egyptian Hip Fracture Database is a clinically led, 
extranet-based system [15] where data are collected 
through the hospital-based fracture liaison services 
(FLS). This service is clinically supported by the Egyptian 
Academy of Bone Health and Metabolic Bone Diseases. 
The electronic system is the standard against which the 
fracture liaison service is benchmarked.

National cost of hip fracture
Based on the incidence of osteoporotic hip fractures in 
Egypt [16], the national direct cost of hip fractures has 
been calculated. The annual number of acute hospital 
bed days was obtained by multiplying the mean length of 
stay by the total number of hip fracture cases in a given 
year. The price for each specific procedure was multiplied 
by the number of episodes recorded.

The average exchange rate in 2023 (US $1 = 30.9 Egyp-
tian pounds) was used to convert all costs to US dollars.

Patient population
To be able to assess the details of the hip fracture costs, 
data were analyzed from 3 centers from March 2022 to 
March 2023. The extracted data were anonymized before 
being used for analysis. The number of calendar days 
from admission to discharge from the hospital was used 
to calculate the length of stay. The 2023 January Price List 
was applied to calculate direct hospital costs.

Eligibility criteria
The study encompassed men and postmenopausal 
women with an inpatient hospital stay or outpatient 
attendance at the fracture clinic with a primary diagnosis 
of fragility fracture, defined as a closed low-impact frac-
ture without trauma codes of the hip, neck of the femur, 
or pelvis. Fractures with a trauma code were not included 
in the study. The index date has been defined as the date 
of fragility fracture diagnosis in an outpatient setting or 
discharge from an inpatient setting. Only data on patients 
with osteoporotic hip fractures were collected for this 
study.

Data collection and data entry
The data was collected from each center through a secure 
portal. The system was the primary source of demo-
graphic, clinical, and administrative data on all cases of 
fragility fractures and deaths from the various fracture 
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liaison centers across the country. All the 3 FLS centers 
voluntarily submitted data on patients that had been dis-
charged following hip as well as major osteoporotic frac-
tures. Data were entered prospectively in each center by a 
coordinator under supervision from the local FLS clinical 
lead. The data collected were collected for each fracture 
episode and based on a questionnaire collecting data on:

• History of a fragility fracture after the age of 50 apart 
from the current hip fracture.

• Menstrual history for women only.
• Assessment of the 10-year probability of hip and 

major osteoporotic fractures using the fracture risk 
assessment (FRAX) assessment tool without BMD 
prior to the index date [17].

• Assessment of fall risk using the falling risk assess-
ment (FRAS) questionnaire [18].

• A short questionnaire to assess for reasons and dif-
ferent mechanisms of falling.

• Medical history including osteoporosis medications, 
other medications that may affect bone health and 
chronic medical conditions.

• Functional disability using the Arabic HAQ question-
naire [19].

• Type of surgery and clinical outcomes.

Data quality and data validation
Data validation reports were shared with each center 
along with monthly reports. The data analysis team veri-
fied the data with the contributing FLS center. Through 
regular two-way feedback and monthly meetings with 
the local coordinators, the data quality was kept under 
review. An annual report was created after the data had 
been verified.

Activity‑based funding
There are different levels of management of fractures in 
Egypt. Public hospitals in Egypt provide either free ser-
vice supported by public funds or economy service paid 
for by the individual patient. The third level of manage-
ment is the privately funded management. The price 
included in this work was based on the surgical interven-
tion only. Other costs of emergency department activity, 
medical management, rehabilitation, or investigations 
were calculated but have not been included in the direct 
cost. Activity-based funding was calculated taking into 
account the length of hospital admission.

Ethical approval
This study is in agreement with the ethical guidelines 
of the Declaration of Helsinki and was approved by the 
institution’s ethics board of Tanta Faculty of Medicine. 

Ethical approval number 33997/8/20. Informed consent 
was obtained from all patients in accordance with the 
local ethical committee. Privacy of all patients’ data was 
granted as there was a code number for every patient file 
that included all investigations.

Statistical analysis
The collected data were tabulated and analyzed using an 
SPSS computer program. Comparing risk factors was 
carried out using the chi-square test for associations. The 
P value was set at 0.05.

Results
Incidence of hip fracture
The estimated annual incidence of low-impact hip frac-
tures in individuals aged 50 years or more in Egypt 2022–
2023 was 123.34 per 100,000 in women and 55.19 per 
100,000 in men. Based on the total population of Egypt 
as of 2022, a total number of Egyptian women above the 
age of 50  years old is 12.5 million whereas the number 
of Egyptian men above 50 years old is 13.63 million. This 
equates to 15,417 postmenopausal women and 7522.4 
men who had sustained osteoporotic hip fractures.

Population assessed
Basic characteristics
Table  1 shows the demographics and risk factors of the 
412 Egyptian population sample included in this work. 
Table  2 shows the incidence of hip fractures among 
older adult Egyptians stratified to their age groups. The 
standardized hip fracture rate was significantly higher 
in post-menopausal women compared to men. 4.5% 
of the patients passed away with a mean duration of 
2.3 + 0.4 months after surgery.

Surgical management
Time to surgery was 2.2 + 0.5  days. The mean length of 
stay for hip fractures surgery was 5.2  days. Cemented 
hemi-arthroplasty was the most common surgical repair 

Table 1 Incidence of hip fractures in different age groups

Age groups (years) Incidence of hip fracture in Egypt 
per 100,000

Male Female

50‑ 7.10 38.27

55‑ 14.5 49.6

60‑ 127.0 193.2

65‑ 82.0 317.87

70‑ 186.5 437.5

75 + 393.1 761.2

Total 55.19 123.34
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(39%) followed by cemented total hip replacement sur-
gery (31%) and internal fixation with short Intramedullary 
nail/dynamic hip screw (30%). Spinal anesthesia remains 
the most common type of anesthesia, either alone (52%), 
or in combination with a nerve block (20%).

Length of stay
There was considerable variation amongst the patients 
in terms of length of acute hospital stay following hip 
fracture. This has been attributed to different patient 
demographics, associated comorbidities, or other 
medical abnormalities. In general, hip surgery was car-
ried out within 48  h and the average hospital stay was 
5.2 + 2.6 days.

Bed days
Hip fractures place a significant strain on the acute 
hospital sector. The average length of stay for hip frac-
ture was 5.2 + 2.6  days, excluding any other periods of 

hospital admission to treat the medical condition(s). This 
accounts for 114,697 bed days (5 × the number of patients 
with hip fractures).

Direct costs of hip fracture
The direct hospital costs of hip fracture care have been 
calculated using the 2023 Price List, which outlines 
charges incurred for inpatient surgical intervention. 
Table  2 shows the percentage of the different types of 
hip surgery, whereas Table 3 shows the mean total direct 
nonsurgical healthcare costs in the first year after osteo-
porotic hip fracture. Per patient, the total direct cost of 
hip fracture is calculated based on the type of the frac-
ture and the surgical approach of management: 39% of 
the patients had hemi-arthroplasty with an estimated 
direct cost of the fractured hip of 671,025,000 Egyptian 
pounds (US $21,716,019.4). On the other hand, 31% 
had total hip replacement cemented with an estimated 
direct cost of the fractured hip of 782,210,000 Egyptian 

Table 2 Hip fracture patient characteristics and care pathway

a Prices are calculated based on the economic tariff set in January 2023. Private practice costs are double the standard economic tariff (not included). The listed costs 
are subject to change in response to the devaluation of the Egyptian pound

Parameter Percentage

Gender
 Men 142/412

 Women 270/412

Admission source
 Home 75%

 Outdoor 25%

Functional ability
 Fair functional ability (HAQ < 0.5/3) 25%

 Moderate functional disability (HAQ 1–2/3) 46%

 High functional impairment (HAQ > 2/3) 29%

Imminent fracture risk 40%

Past history of fragility fracture 72.5%

Fracture risk (FRAX)
 High 65%

 Moderate 31.2%

 Low 17.8%

History of osteoporosis therapy pre‑admission 0%

Falls risk
 High fall risk 51%

 Moderate fall risk 33%

 Low fall risk 16%

Type of trauma
 Low energy 97%

 Unknown 3%

Type of surgerya

 Total hip replacement cemented 31% (Cost: 782,210,000 Egyptian Pound/ 25,314,239.4 US Dollar)

 Hemi‑arthroplasty 39% (Cost: 671,025,000 Egyptian pound /21,716,019.4 US Dollar)

 Internal fixation—dynamic hip screw 30% (Cost: 516,150,000 Egyptian pound / 16,703,883 US Dollar)
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pounds (US $25,314,239.4), whereas 30% had internal 
fixation—dynamic hip screw with estimated direct cost 
of 516,150,000 Egyptian pounds (US $16,703,883). This 
is based on the estimated hospital stay of 5  days which 
includes in total 114,700 days of admission. This equates 
to a total cost of 1,969,385,000 Egyptian pounds (US 
$63,734,142.4).

BMD assessment
BMD and fracture risk assessment
BMD was measured in 141 patients, and DXA scans 
revealed that 120 (85.1%) patients were osteoporotic. 
The mean FRAX 10-year probability of major osteoporo-
sis fracture was 18.37 ± 10.1 with 55.1% at high risk and 
40.4% at moderate risk. The mean 10-year probability 
of hip fracture was 8.08 ± 7.1 with 74.9% at high risk and 
22.1% at moderate risk.

Falls risk
All patients were evaluated for their risk of falling. The 
high fracture risk group had a higher risk of falling. Fall-
ing was more common indoors (75%) than outdoors 
(25%). The main cause of indoor falling was ablution 
(25%), indoor slipping (19%), indoor falling (16%), indoor 
stumbling (15%), and outdoor stumbling (13%), whereas 
outdoor falling occurred in 12%.

In postmenopausal women, there was also a significant 
relationship (p < 0.05) between functional disability and 
fracture risk.

Discussion
Osteoporosis and subsequent fragility fractures not only 
have a significant impact on the patients’ general health 
and quality of life but also impose a major economic bur-
den on the healthcare system. The economic costs of a 

disease can be used to estimate the burden of that dis-
ease. Such economic costs can be divided into two sec-
tions, including direct and indirect costs. Direct costs 
are expenses for the use of resources incurred for disease 
prevention, diagnosis, and management, while indirect 
or productivity costs represent the value of labor earn-
ings lost because of disease-related disability [20]. The 
purpose of this study was to determine the annual direct 
cost of hip fractures in Egypt in terms of both bed days 
and direct surgical costs.

Results of this work revealed that the average direct 
cost of surgical management in Egypt was in the range of 
75,000–110,000 Egyptian pounds (US $2427.2–3559.9) 
per episode of care. These figures are in concordance 
with the costs of hip fractures reported globally. In the 
Republic of Ireland [21], from 2014 to 2020, the Irish 
health service spent approximately €296 million on hip 
fracture hospitalization, which is equivalent to roughly 
€11,700 per episode of care. The hospitalization expenses 
related to index admission for primary hip fracture in the 
UK [22] were £8663, while the cost of direct hospitaliza-
tion for hip fractures in Italy increased from €343 to €457 
million from 2000 to 2014 [23]. Williamson et  al. [24] 
conducted a systematic review and meta-analysis of over 
100 studies to assess the global cost of fragility fractures, 
and the results revealed an average cost of $10,075 for the 
index hospital admission.

Annual costs of hip fractures are useful as it provides 
greater clinical implication for health policy decision-
making. The 1-year direct cost of hip fracture among 
women and men in Egypt amounted to 1,969,385,000 
Egyptian pounds (US $63,734,142.4). This cost was cal-
culated based on average economic prices and did not 
include private sector cost which covers about 16% of 
the medical service in Egypt. This would incur further 
expenses. Though it is difficult to generalize costing anal-
yses between different countries because of variations 
in the actual costs, treatment patterns, and health-care 
systems, the results of this work are comparable to other 
countries. In the European Union, the cost of osteopo-
rosis-associated fractures has been estimated to be 37 
billion euros [25]. In the USA, the direct medical cost of 
osteoporosis was estimated to be 13.7 to 20.3 billion dol-
lars. Additionally, it is anticipated that by 2025, there will 
be more than 3 million osteoporotic fracture cases annu-
ally, with a corresponding cost of $25.3 billion [26, 27].

Almost all patients with hip fractures are hospital-
ized. Their length of stay in the hospital is relatively 
long, and most of the cases, if not all, home care is 
required after discharge from the hospital [28]. Nota-
bly, the costs recorded in this study reflect the esti-
mated direct costs of hip fractures in Egypt. This might 
be undervalued if contrasted to the direct cost in other 

Table 3 The economic impact of hip fractures in Egypt: mean 
total direct non‑surgical health‑care costs in the first year after 
osteoporotic hip fracture

a Prices are calculated based on the economic tariff set in January 2023. Private 
practice costs are double the standard economic tariff (not included). The listed 
costs are subject to change in response to the devaluation of the Egyptian 
pound

Cost item Hip fracture mean costa

Accident and emergency 2500 (Egyptian pound) [US $85]

Transportation 2000 (Egyptian pound) [US $70]

BMD test 500 (Egyptian pound) [US $ 20]

Imaging services (X‑ray/CT/MRI) 2000 (Egyptian pound) [US $70]

Rehabilitation services 10,000 (Egyptian pound) [US $340]

Laboratory services 1000 (Egyptian pound) [US $40]

Medications 10,000 (Egyptian pound) [US $40]

Total 28,000 (Egyptian pound) [US $1000]
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countries. This might be attributed to the fact that no 
additional costs, such as the cost of medical therapies 
and medical care (which was included in the estimates 
of other countries) [29] as well as rehab, have been 
included in this work calculations. However, the figures 
recorded in this work remain valid as they represent 
the direct hip fracture costs which form the main bulk 
of the expenses.

Despite the high prevalence of prior history of low 
trauma fracture particularly in the past 2 years (immi-
nent fracture risk) reported in this study, which was 
also supported by the high prevalence of the 10-year 
probability of hip fracture risk, none of the patients was 
on any form of osteoporosis therapy. This could explain 
the significant treatment gap in osteoporosis manage-
ment in Egypt [5] and in the meantime represent the 
missed opportunity for osteoporosis therapy. The 
result of this work raises red flags to the policy mak-
ers in Egypt that such fragility fractures are prevent-
able, should appropriate approaches such as fracture 
liaison service be implemented as a standard in Egypt. 
Health economics studies in the secondary prevention 
of fragility fractures in Egypt [30] documented the cost-
effectiveness of fracture liaison services compared to 
standard fracture care.

Demographics of this work revealed that the inci-
dence of hip fractures was higher in women in compari-
son to men (incidence in postmenopausal women was 
123.34/100,000, whereas in men, it was 55.19/100,000). 
Most of the fractured patients were older than 60 years 
old. These data agree with that reported from other 
countries [31, 32] documenting the higher incidence of 
hip fractures in women in the same age group. These data 
also highlight the importance of having a national regis-
ter that facilitates tracking patients with imminent frac-
ture risk or those at high risk of sustaining a fracture.

Falls and fractures in older people are often prevent-
able. Falling is a cause of distress, pain, injury, loss of 
confidence, loss of independence, and mortality. There-
fore, reducing falls and fractures is important for main-
taining the health, wellbeing, and independence of older 
people [33]. This study highlighted the importance of 
patient education to reduce the likelihood of falling. Fall-
ing during ablution was the most common indoor cause 
of hip fracture followed by cardiovascular causes. Hence, 
approaches to prevent falling (and accordingly prevent 
hip fractures) or at least decrease the incidence of falling 
should be a top priority. Unfortunately, there is no such 
dedicated service to falling in Egypt. A national program 
for fall prevention should be urgently considered in Egypt 
in a trial to improve the quality of life of older adults 
Egyptians, minimize the likelihood to sustain a fragility 
fracture and consequently reduce healthcare spending.

Limitation of the study
Though 412 hip fractures were included in this work, and 
only 141 of those patients had BMD assessment. This 
could be attributed to the nature of the hip fracture and 
the difficulty to transport the patients. Recording of the 
BMD is important for monitoring the patient’s response 
to management. Also, the hip fracture cost included 
in this work was based on the economic tariff, and the 
national bill of the hip fracture cost is expected to go 
higher if the private sector expenses have been included.

In conclusion, hip fractures have a significant clini-
cal and financial impact on patients and the healthcare 
system, with acute hospitalization contributing to a sig-
nificant amount of the costs incurred. A timely operation 
can shorten the hospital stay and lower the cost of admis-
sion. The incidence and prevalence of osteoporosis and 
related fractures are rising as a result of longer life expec-
tancies and an aging population, which will drive up costs 
in the future. The most economically advantageous surgi-
cal intervention approach may be chosen with the aid of a 
preoperative assessment of bone health status.
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