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Abstract

Background Hip fracture is the most clinically devastating and economically important complication of osteoporosis. Pain,
suffering, loss of mobility and independence are some of the devastating consequences of hip fractures. The present study
aimed to determine the main characteristics and outcomes of patients with osteoporotic hip fracture and treatment gaps at
King Abdulaziz Medical City (KAMC), Riyadh, Saudi Arabia.

Methods This is a single-center, retrospective cohort study analyzing charts of patients >45 years who were admitted for
hip fracture secondary to low-grade trauma from 2008 to 2012.

Results A total of 264 patients (50.4% males and 49.6% females) were included. The most common fracture types were
trochanter (49%) and femoral neck (46%). History of falls was documented in 115 (43.6%) patients. Bone mineral density
(BMD) was assessed in only 41 (15.5%) patients. Majority underwent surgery (92%). Surgical complications occurred in 15
(5.7%) patients and medical complications in 21 (7.9%) patients. Vitamin D and calcium were the most common medications,
but given only to 45 (17%) patients. Bone mineral density (BMD) assessment was significantly more frequent post-surgery
than pre-surgery (p=0.03). Very few patients received osteoporosis-specific therapy. F ollow-up revealed that 62 (23.5%)
patients died 1 year after surgery.

Conclusion These present findings warrant urgent reassessment of clinical care and treatments provided to patients with
osteoporotic hip fractures to prevent recurrent fractures. The introduction of Fracture Liaison Service (FLS) in institutions
caring for patients with hip fractures as internationally recommended will definitely change the current status of care.
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Introduction

Osteoporosis is a systemic disorder characterized by
decreased bone mass with increased bone fragility resulting
in great susceptibility to fractures [1]. It is well known that
hip fracture is the most severe and important complication
of osteoporosis with physical, psychological and economic
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one-third die within the first year after their index fracture
[2]. Many hip fracture patients lose the ability to live inde-
pendently and approximately 10% of those who are alive
after the first post-fracture year are permanently bedridden
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to 6.26 million by 2050 [4]. In Canada, it is expected to
reach over 88,000 annually by the year 2041. Apart from
the huge financial burden that is created (estimated at $1.3
billion annually in Canada in 1993), there is considerable
societal burden [5]. Mortality within the first year after hip
fracture ranges from 6 to 44% and was equal to breast cancer
mortality in women and twice as high for men. One in four
women and one in eight men over the age of 50 years has
osteoporosis [3].

Thus, neither the National Osteoporosis Society (NOS)
nor the National Osteoporosis Foundation (NOF) advised
application of fracture risk assessment tool FRAX for treat-
ment decisions in patients with fragility fracture as opposed
to the International Osteoporosis Foundation [6, 7]. The
NOF advocates drug treatment in such patients even with-
out the need for bone mineral density (BMD) measure-
ment, except in young postmenopausal women [6]. The UK
National Osteoporosis Guideline Group (NOGG) recom-
mended routine BMD measurement in patients aged between
60 and 80 years [8].

It should be emphasized that treatment decisions should
not be hampered by the unavailability of dual-energy X-ray
absorptiometry (DXA) machines for BMD measurement. A
focus on BMD measurement prior to the initiation of anti-
osteoporotic treatment in patients with a known history of
fracture may result in missed opportunities for treatment.
Thus, patients with hip fracture and satisfactory quality of
life warrant treatment to prevent future fractures. Unfor-
tunately, the proportion of post-hip fracture patients who
are prescribed osteoporosis drugs remains low [4]. In a
report from Belgium, just 6% of the previously untreated
patients hospitalized for hip fractures were prescribed anti-
osteoporotic therapy, with only 41% continuing treatment at
12 months. The median duration of treatment was 40 weeks
[9]. Similarly, in a nationwide survey of 53,325 patients
admitted with hip fracture to 318 hospitals in the US, only
6.6% were prescribed calcium and vitamin D, and only 7.3%
started on anti-resorptive or bone-forming agents [10]. At a
national level, it has been estimated that the prevalence of
osteoporosis in either spine or femur in the Western region
of Saudi Arabia was 44.5% in women and 33.2% in men [2].
A study conducted in the Eastern province of Saudi Arabia
estimated that the annual cost of management for osteopo-
rosis-related proximal femoral fractures was $12.78 million
in that region alone [11]. It is expected that the number of
elderly patients is bound to increase in Saudi Arabia owing
to the considerable improvement in life expectancy, with an
accompanying increase in all types of fractures. The above
economic survey study, despite limitations, still raises seri-
ous concerns as to its impact on health care budget.

The present study aimed to determine the main character-
istics and outcome of patients with osteoporotic hip fracture
at King Abdulaziz Medical City (KAMC), Riyadh, Saudi
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Arabia as well as to estimate 1-year mortality rate of hip
fractures in these patients. This will fill our current knowl-
edge gap as to the care of our post hip fracture patients.

Materials and methods

This is a single-center, retrospective cohort study of ran-
domly selected medical records of Saudi patients admitted
with the diagnosis of hip fracture in a major tertiary care
center (KAMC, Riyadh, Saudi Arabia). A random sampling
technique was used to select participants and data were col-
lected from patient charts and files into specifically designed
questionnaire. The questionnaire included relevant data like:
demographics, fracture type, severity of trauma, laboratory
and radiological work up, medications, post-operative com-
plications and mortality rates. All charts collected were
reviewed by the primary author prior to inclusion. Comor-
bidities such as diabetes mellitus, heart diseases and other
conditions were noted, if available in the charts. Inclusion
criteria were: Saudi patients, men and women, admitted with
osteoporotic hip fracture during the period of 2008-2012,
diagnosed with hip fracture secondary to low-impact trauma
and patients > 45 years old. Non-Saudis, patients with hip
fracture secondary to major trauma, motor vehicle acci-
dents (MVA), pathological hip fracture secondary to cancer,
metastases or other metabolic bone diseases and hip fracture
in patients with hematological disorders were excluded.

Statistical analysis

Data were entered using MS Excel. Data were verified,
recoded and analyzed using IBM-SPSS version 21.0 soft-
ware. Frequencies were presented in percentages (%). Con-
tinuous variables with normal distribution were presented
as mean = standard deviation while non-normal variables
were presented as median (interquartile range). Chi square
or Fisher’s exact test was used to compare the difference
in distribution of frequencies among groups. For continu-
ous variables; independent T test analysis was carried out
to compare the means of normally distributed data, while
Mann—Whitney U test was calculated to test the median dif-
ferences of the data that don’t follow normal distribution. A
p value < 0.05 was considered significant.

Results

A total of 264 patients’ records [133 (50.4%) males and
131 (49.6%) females] met the inclusion criteria and were
included. About two-thirds of the studied cohort were above
70 years. The most common fracture type involved was the
trochanter (49.3%), followed by the femur neck (46.2%).
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History of fall was obtained in 115 (44%) of patients. Major-
ity (99%) of patients had low grade, mild, trauma that led to
the fracture (not mentioned in tables).

Table 1 shows the percentages of available information
from clinical data, investigations and treatment of the stud-
ied sample. Overall, there was poor documentation of many
relevant variables. Only 92 (34.9%) out of 264 had informa-
tion on the smoking status, of whom 11 (12%) were smok-
ers. Likewise, only 32 (31.7%) out of the 101 documented

cases had history of steroid use, with the remaining 163
(61.7% overall) cases unknown. 18 (21.4%) out of only 84
documented cases had family history of osteoporosis. 71
(36.6%) out of 194 documented cases underwent X-ray of
the lumbar spine. Spinal compression fracture was seen in
15 (25.9%) out of 58 participants. Among the routine Labo-
ratory investigations, less than one-fifth had specific bone
related investigations [vitamin D (16.3%) and PTH (18.2%)]
and less than half (45.8%) had TSH level done for them.

Table 1 Clinical data,

investigations and treatment of
participants

Parameter Category N (%)
Smoking status Smoker 11 (4.2)
Non-smoker 79 (29.9)
Quit smoking 2 (0.8)
Unknown/not reported 172 (65.2)
Steroid use Yes 32 (12.1)
No 69 (26.1)
Unknown/not reported 163 (61.7)
Family history of osteoporosis Yes 18 (6.8)
No 66 (25.0)
Unknown/not reported 180 (68.2)
X-Ray of lumber spine Yes 71 (26.9)
No 123 (46.6)
Unknown/not reported 70 (26.5)
Spinal compression fracture Yes 15(5.7)
No 43 (16.3)
Unknown/not reported 206 (78.0)
Laboratory investigations Calcium 187 (70.8)
Phosphate 178 (67.4)
Albumin 193 (73.1)
Urea 258 (97.7)
Creatinine 261 (98.8)
25 (OH)vitamin D 43 (16.3)
PTH 48 (18.2)
TSH 121 (45.8)
Overall BMD test findings Osteoporosis 24 (9.1)
Osteopenia 10 (3.8)
Normal 72.7)
Surgery and complications Surgeries performed 243 (92.0)
Conservative 94 (35.6)
Surgical complications 15(5.7)
Medical complications 21 (7.9)
Medications prescribed Calcium only 14 (5.3)
Vitamin D only 21 (8.0)
Calcium + vitamin D 45 (17.0)
Vitamin D + fosamax 1(0.4)
Vitamin D + aclasta 1(0.4)
Calcium + vitamin D + fosamax 3(L.1D)
Calcium + vitamin D + anti-OP 2 (0.8)

Calcium + vitamin D + aclasta 3(1.1)

Data presented as frequencies (%)
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Furthermore, bone mineral density (BMD) was assessed in
only 41 (15.5%) of patients, of whom 24 (58.5%) were diag-
nosed with osteoporosis.

Majority of patients underwent surgery (n=243, 92%).
Surgical complications were noted in 15 (5.7%) of patients
and medical complications in 21 (7.9%) of patients. Vitamin
D and calcium were the most common specific medications
given during hospitalization and/or upon discharge (17%)
(Table 1).

Table 2 shows the BMD assessment and results pre- and
post-surgery of participants. Only a small number of patients
had BMD testing in the pre-surgery period (n=15, 5.7%),
but doubled to 11.4% (n=230) post-surgery, which is still
quite unsatisfactory. Out of the 15 patients with pre-surgery
BMD, 8 (53.3%) had osteoporosis, 2 (13.3%) had osteope-
nia and 5 (33.3%) were normal. Consequently, post-surgery
BMD findings indicated that 17 (56.7%) out of 30 had osteo-
porosis, 10 (33.3%) had osteopenia and only 3 (10%) were
normal.

Table 3 illustrates the investigations and treatment
received by patients post-surgery in males and females.
Males had significantly higher mean 25(OH) vitamin D than
females (41.4 nmol/l versus 28.1 nmol/l; p =0.049). Serum
urea was also significantly higher in males than females
(p=0.003) while serum phosphate was significantly higher
in females than males (p =0.03). Likewise, the prevalence
of osteoporosis according to BMD testing was significantly
higher among females (15.3%) compared with males (3%)
(p=0.001). The rest of the comparisons were not significant
(Fig. 1).

Post-operative 1-year follow-up was assessed in
Table 4. Majority of charts were lacking documenta-
tion of functional ability in the post-operative follow up.
Among documented charts, 20% of patients had good
mobility with 10% able to walk independent and only 6%
reported limitations of movement. With regards to mor-
tality, the total reported deaths were 62 (23.5%) patients
after surgery whereas 29 of them (11.1%) died within
1 year after surgery. The trends in total and 1-year case

Table 2 Bone mineral density (BMD) assessment

Pre-surgery Post-surgery p value*
BMD recorded 0.028
Yes 15(5.7) 30 (11.4)
No 249 (94.3) 234 (88.6)
BMD findings 0.10
Osteoporosis 8(3.0) 17 (6.4)
Osteopenia 2 (0.8) 10 (3.8)
Normal 5(1.9) 3(1.1)

Data presented as N (%); *Chi square test was used to compare the
percentages between groups; p value significant at p <0.05
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Table3 Summary of investigations and treatment received post-sur-
gery in males and females

Parameters Males Females p value
N 133 131
Age (years) 73.8+£9.2 72.1+£89 0.87
Laboratory investigations
Spine BMC 0.8 (0.2) 0.8 (0.2) 0.85
Calcium (mmol/l) 22+0.3 22+0.2 0.91
Phosphate (mmol/l) 1.1+0.2 1.21+0.3 0.03
Albumin (g/dl) 33.1+49 339+58 032
Urea (mmol/l) 8.8+3.9 74+34 0.003

Creatinine (umol/l)
25 (OH) Vitamin D (nmol/l)

83.0 (38.0) 80.0 (43.0) 0.60
4144224 28.1+143 0.049

PTH (pmol/l) 13.2 (15.6) 7.7 (11.96) 0.19

TSH (mIU/) 2.02.2) 22(2.4) 0.45
Osteoporosis status (%)

Osteoporosis 4 (3.0 20 (15.3)  0.001

Osteopenia 32.3) 7(5.3) 0.19
Recommended medicines (%)

Calcium 8 (6.0) 6 (4.6) 0.17

Vitamin D 12 (9.0) 9(6.9)

Calcium + vitamin D 17 (12.8) 28 (21.4)

Vitamin D + fosamax 0(0) 1(0.8)

Vitamin D + aclasta 1(0.8) 0(0)

Calcium + vitamin D+ fosamax 1 (0.8) 2 (1.5)

Calcium + vitamin D +anti-OP 0 (0) 2(1.5)

Calcium+ vitamin D+aclasta 3 (2.3) 0(0)

No medication 91 (68.4) 83 (63.4)

For laboratory investigations, data was presented as mean=+SD for
normal parameters and median (interquartile range) for non-normal
parameters. Significant at p <0.05

fatality for fractured neck of femur after hospital admis-
sion (2009-2015) is shown in Fig. 2. The trends of 1-year
deaths decreased till the fifth year while total deaths
decreased till the second year and then showed marked
increase.
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Fig. 1 Number of patients diagnosed with osteoporosis pre- and post-
surgery
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Table 4 Summary of the 1-year post-operative follow-up

Parameter Category N (%)
Mobility Yes 56 (21.2)
No 3(1.1)
Unknown/not reported 205 (77.7)
Degree of Independent 7(5.3)
independ- Some independence 2 (5.0)
ence Use canes and other supportive aids 18 (6.5)
Unknown/not reported 237 (89.7)
Limitations Feeling pain 5(1.9)
Other limitations 11 4.2)
Unknown/not reported 248 (93.9)
Mortality Total deaths reported 62 (23.5)
No. of deaths in osteoporosis patients 4(1.5)
Died within 1-year post-surgery 29 (11.1)
No. of deaths within 1-years in osteo- 2(0.7)

porosis patients

Data presented as frequencies (%)
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Fig.2 Total number of deaths and those who died within 1 year of
surgery between 2009 and 2015

Discussion

Hip fracture is the most devastating complication afflicting
patients with osteoporosis worldwide and it represents a
significant health and economic burden [1]. It also ranks
high among the causes of disability and mortality [4].
The current study was carried out to determine the main
characteristics and outcome of patients with osteoporotic
hip fracture at a complex medical center in Riyadh, Saudi
Arabia.

Unexpectedly, out of 264 patients, 50.4% were males
with two-thirds of the studied cohort aged > 70 years. The
high proportion of males with hip fracture is surprising
and contradicts other population-based studies [12, 13].

Nevertheless, the figures in the present study are consistent
with another local study done in 2017 [14]. The most com-
mon fracture types involved was the trochanter (49.3%),
followed by the femur neck fracture (46.2%). History of
fall was present in 44% (n=115) of patients. Only 4%
of patients were smokers (n=11). Likewise, only 12% of
patients had a history of steroid use (n=32). This was in
agreement with a study of hip fracture correlates in elderly
which found that current smoker represent 6% of cases and
using steroid was found in 9% of patients [15]. Moreover,
about one-quarter of the patients had x-ray of lumber spine
(n="71). More than three-quarters underwent basic labora-
tory investigations (calcium, phosphate, albumin, urea and
creatinine). However, less than one-fifth had bone health
specific investigations (vitamin D and PTH) and less than
half had TSH investigations. BMD was assessed preop-
eratively in only 15% of patients with approximately 9%
of patients diagnosed with osteoporosis before their hip
fracture (n =24). This indicates that osteoporosis was not
suspected in the majority of patients before their index
fracture. Lack of primary practitioners’ access to specific
laboratory tests and BMD could be one reason. This was
the finding in KAP study of osteoporosis among PHC phy-
sicians in Riyadh, KSA which found that only 13% of the
respondents declared that they had access to perform BMD
and only one-fifth can ask for relevant biochemical testing
for their clients [16]. A study in France on the manage-
ment of osteoporosis after major fracture in postmenopau-
sal females came up with similar findings [17].

Almost all patients underwent surgery (n =243, 92%).
Surgical complications were noted in 15 (5.7%) patients
and medical complications in 21 (7.9%) patients. This was
in accordance with a study in China investigating the inci-
dence of medical complications of osteoporotic hip fracture
in 2018. The study found that surgical complications were
reported in 4% and medical complications in 6-12% [18].
Vitamin D and calcium were the most common medica-
tions given (17%) postoperatively and this was comparable
to similar studies done in France and Italy [17, 19]. The
provision of anti-osteoporosis treatment, including vitamin
D and calcium, has been observed to significantly increase
following BMD assessment [20]. Although this association
was not assessed in the present study, it was nevertheless
observed that the rate of BMD testing has significantly dou-
bled postoperatively compared to the preoperative period.
This could be explained by the consideration of the presence
of osteoporosis because of the low energy nature of the frac-
ture. Follow up by endocrinologists or internists in the Ist
postoperative year is another possibility as well, aside from
the availability of national guidelines for osteoporosis and
post fracture care [21].

Additionally, a study of 221 osteoporotic hip fracture
patients with a median follow up of 27.5 months showed
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36% reduction in deaths among females and 43% reduction
in males who used calcium with vitamin D supplementation.
Survival of females who concomitantly used anti-osteoporo-
tic drugs was even greater with 43% reduction in deaths over
the entire follow-up period. Excess mortality was highest in
females and males who used neither anti-osteoporotic drugs
nor prescribed calcium and vitamin D [22]. The same study
found that only 8% used specific osteoporosis treatment and
8% used calcium and vitamin D supplementation before
their index fracture. During the follow up period, 39% used
osteoporosis treatment and 53% used calcium and vitamin
D supplementation compared to 25% and 44% at the end of
follow up, respectively. Increasing availability of drug treat-
ments over the past 20 years has revolutionized management
of patients with osteoporosis. Data with vitamin D treatment
suggest that it may reduce risk of fracture by up to 25% [22].

Male patients had significantly higher mean values of
calcium and vitamin D (2.4 mmol/l and 41.4 nmol/l) than
females (2.2 mmol/l and 28.1 nmol/l). Subclinical vitamin
D deficiency is quite common in Saudi Arabia over-all and
women in particular due to traditional clothing and deliber-
ate avoidance of sunlight [23], and there is a major need
for the diagnosis and treatment of persons with suboptimal
vitamin D especially in females. Correlation of vitamin D
deficiency to low BMD in Saudi population has been docu-
mented [24]. Majority of patients in our study did not receive
specific therapy for osteoporosis after admission with hip
fracture. This is of great concern since these patients are
liable to more subsequent fractures with associated major
potential complications in addition to family, societal and
financial burdens. This represents a great gap in patient
care. The total reported deaths in our study was 62 (23.5%),
29 (11.1%) of whom died within a year post-surgery. This
was in agreement with a recent local study done in 2017,
with 26.9% overall mortality rate [14]. A study in the US on
1538 patients observed that the mortality rate three months
postoperatively was 9.6% [25]. Another US study found that
mortality rate at the first month, sixth months and 1 year
were 3.2%, 6.5% and 9.7% respectively [26]. In Norway, the
mortality rate 1-year post-surgery was 21% for males and
32.5% for females [27]. Likewise, a study in Hong Kong
found that mortality rates at 1 month, 6 months and 1 year
were 3%, 11% and 17%, respectively while it was 47% at
5 years [28]. Thus, our mortality findings are in close agree-
ment with those from other parts of the world.

However, while our 1-year deaths showed downward
trends till the fifth year, the total death rate showed down-
ward trends till the second year and then showed upward
trends. This concur with a Swedish study on fracture
related mortality between the years 1998-2014 [29]. This
finding in our current study goes along with publications
which looked at trends and geographical variations of hip
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fracture mortality over the past 40 years (1959-1998)
which support our findings [30]. A recent study which
utilized the Danish National Patient Registry involv-
ing > 125,000 patients with hip fracture from 1999 to 2012
was also in agreement with our findings [31].

The authors acknowledge several limitations. As is true
with retrospective designs, the reliability and accuracy
of information derived from chart reviews are difficult
to verify. Information on the time course of treatments
among those who received pharmacological management
were missing and only highlights the poor documentation
that needs to be addressed even among major hospitals
in KSA. While the findings cannot be generalized, it can
still serve as a reference that can be used for comparison
to other local and international health institutions. Several
factors such as the effect of sex of participants were also
not analyzed in the present study.

Conclusion

There is a great gap in fracture care even in one of the
best tertiary care centers in Saudi Arabia. Proper post hip
fracture assessment and care are lacking, essential labora-
tory and BMD tests are rarely documented or requested
for patients admitted with hip fracture secondary to low-
grade trauma at KAMC. Minority of patients received
proper osteoporosis treatment after hip fracture. Mortal-
ity rate among these patients is quite high but coincide
with international figures. Findings warrant reassessment
of standards of care provided to these patients. Utilization
of clinical pathways or post fracture road map will help
to fill the current gap in care. The introduction of Frac-
ture Liaison Service (FLS) in institutions which care for
patients with fragility fractures as internationally recom-
mended will definitely change the current status of care.
Further studies comparing outcomes of patients who did
not undergo surgery are worth investigating.
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