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INTRODUCTION 
 
Parkinson's disease (PD) is a chronic and progressive 
neurodegenerative brain disorder, belongs to a group of 
neurological conditions called motor system disorders, 
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Abstract 

 

Since the average of life expectancy continues to ascend, the number of 
elderly people increases remarkably.   Simultaneously
diseases including PD and related disorders rise. 
particularly in PD patients, should not be viewed as a routine public 
health concern that need orthopedic intervention only, but it is a 
challenge with consequences that override the orthopedic problem
aim of this manuscript is to shed light and to try to identify the 
underlying causes of and circumstances surrounding the fall and hip 
fractures in Parkinson's disease (PD) patients, in order to find 
prevention strategies and choose appropriate therapy.
analyzed, discussed and overviewed the latest 
literature concerning PD and the orthopedic complications.
chronic neurodegenerative disorder characterized by 
rigidity, bradykinesia and loss of postural reflexes, leading to immobility
and gait disturbance.  The usual age of onset is between the sixth and 
eighth decades. Globally, the percentage of elderly aged 65 years and 
over was calculated to be 8 percent (521 million) in 2011 and it is 
expected to be 11 percent (939 million) of the total global population
2030. Hip fractures are life-threatening and frustrated 
usually seen among elderly people that requires 
expenses. Plethora of factors contributes to falls and to increased risk 
of hip fractures in patients with PD. These factors include potential 
physiological aging changes and medical causes. 
identify the underlying causes of and circumstances surrounding t
fall and hip fractures in PD patients specifically, in order to find 
prevention strategies and choose appropriate therapy
multidisciplinary approach interventions  that include 
physiatrist, podiatrist, and family or caregivers 
in optimal outcomes for patients with PD.  
 
Keywords: Parkinson’ disease, Postural instability, 
Prevention

Parkinson's disease (PD) is a chronic and progressive 
neurodegenerative brain disorder, belongs to a group of 

conditions called motor system disorders, 

which are the result of a degeneration of dopaminergic 
neurons in the substantia nigra of the midbrain located 
immediately  dorsal  to  the  cerebral 
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Since the average of life expectancy continues to ascend, the number of 
eople increases remarkably.   Simultaneously, musculoskeletal 

diseases including PD and related disorders rise. Hip fractures, 
, should not be viewed as a routine public 

health concern that need orthopedic intervention only, but it is a 
challenge with consequences that override the orthopedic problem. The 
aim of this manuscript is to shed light and to try to identify the 

nderlying causes of and circumstances surrounding the fall and hip 
patients, in order to find 

prevention strategies and choose appropriate therapy. We have 
and overviewed the latest updates of the medical 

concerning PD and the orthopedic complications. PD is a 
neurodegenerative disorder characterized by rest tremor, 

rigidity, bradykinesia and loss of postural reflexes, leading to immobility 
The usual age of onset is between the sixth and 

eighth decades. Globally, the percentage of elderly aged 65 years and 
over was calculated to be 8 percent (521 million) in 2011 and it is 
expected to be 11 percent (939 million) of the total global population by 

threatening and frustrated quandary that is 
that requires high economic 

of factors contributes to falls and to increased risk 
of hip fractures in patients with PD. These factors include potential 

aging changes and medical causes. One should try to 
identify the underlying causes of and circumstances surrounding the 
fall and hip fractures in PD patients specifically, in order to find 
prevention strategies and choose appropriate therapy by taking a 

interventions  that include neurologist, 
 the thing that will result 

ostural instability, Falls, Hip fractures, 

a degeneration of dopaminergic 
neurons in the substantia nigra of the midbrain located 

cerebral  peduncles. Roughly  
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Figure 1. Describes the different projection from the basal ganglia (substantia nigra):  The basal ganglia are a collection 
of nuclei found on both sides of the thalamus, outside and above the limbic system, but below the cingulate gyrus and 
within the temporal lobes. The basal ganglia receive inputs from multiple cortical areas, and then project to the motor 
cortex via the thalamus. The basal ganglia integrate these multiple inputs to modulate the output of the motor cortex.  

 
 
 
95% of cases of PD are sporadic, and cannot be 
attributed to a specific environmental or genetic cause. 
However, approximately 5% of cases of PD disease are 
familiar, due to mutations in specific genes (Lachenmayer 
and Yue, 2012; Corti et al., 2011).  

Epidemiologically, PD is the second most common 
neurological disorder, affecting more than one million 
individuals in the U.S and 50,000-60,000 new cases of 
PD are diagnosed each year, adding to the one million 
people who currently have PD. Worldwide, it is estimated 
that four to six million people suffer from the condition. 
The usual age of onset is between the sixth and eighth 
decades, and roughly 1% of the population over the age 
of 60 is affected, although 20% may be diagnosed under 
the age of 50. While PD itself is not fatal, the Center for 
Disease control rated complications from PD as the 14th 
leading cause of death in the United States.  

Pathologically, PD is considered a disorder of the 
basal ganglia because the major projection from the 
substantia nigra is to nuclei of the basal ganglia. The 
basal ganglia are a collection of nuclei found on both 
sides of the thalamus, outside and above the limbic 
system, but below the cingulate gyrus and within the 
temporal lobes. The basal ganglia receive inputs from 

multiple cortical areas, and then project to the motor 
cortex via the thalamus. The basal ganglia integrate 
these multiple inputs to modulate the output of the motor 
cortex. Some of the connections are excitatory and some 
are inhibitory. The loss of the dopaminergic neurons input 
from the substantia nigra alters the balance of the output 
from the basal ganglia to the motor cortex, and this 
underlies the symptoms that are usually seen in PD. 
Researchers have also explored the thought that 
degeneration of dopaminergic neurons in other region of 
the brain and body contribute to PD. Scientists have 
discovered that the hallmark sign of PD — Intraneuronal 
inclusions comprised of a protein alpha-synuclein, which 
are also called Lewy Bodies — are identified not only in 
the mid-brain but throughout the nervous system, from 
brainstem to cortex (Figure 1).  

Symptomologically, PD is a movement disorder 
characterized by rigidity, bradykinesia and loss of 
postural reflexes, leading to immobility and frequent falls. 
In addition, rest tremor is also an eminent symptom of the 
disease (Douglas et al., 1999; Koller et al., 1989). Early 
symptoms of PD are subtle and occur gradually often in 
no particular order. In some people the dis-                          
ease  progresses  more quickly than in others and affects  



 
 
 
 
patients in different manners with a miscellany of 
symptoms and responses to cure. It is unlikely for a 
patient to experience all or most of the symptoms known 
to be part of PD; the clinical presentation of the disease 
may be different. In addition to the four cardinal 
symptoms, other potential symptoms may be presented 
sooner or later such as: neuropsychiatric symptoms and 
autonomic dysfunctions. In the past PD was considered 
merely as a disorder of movement and motor impairment, 
but now it is known that PD includes initially autonomic 
nervous system dysfunction prior to motor impairment 
and cognitive dysfunction after motor impairment. The 
slowness of movement; stiffness of limbs and trunk, gait 
disturbances, impaired balance and coordination, 
stooped posture and slow, shuffling gait occupied a 
crucial space in this manuscript. These typical features of 
rigidity, bradykinesia and especially postural instability 
are seen as the disease progresses and become more 
severe leading PD patients to lose their natural sense of 
balance and equilibrium and can be the forerunners of 
falls and hip fractures. It has been reported that PD 
patients have a higher incidence of hip fractures than the 
general population (Johnell et al., 1992). In fact, because 
there are several categories of abnormalities that lead to 
immobility and falls among the elderly in general, one 
should try to identify the underlying causes of and 
circumstances surrounding the fall and hip fractures in 
PD patients specifically, in order to find prevention 
strategies and choose appropriate therapy. 
 
 
Fall-related factors and risk of hip fracture among 
patients with Parkinson's disease 
 
Plethora of factors contributes to falls and to increased 
risk of hip fractures in patients with Parkinson’s disease. 
These factors include potential physiological aging 
changes and medical causes. Fractures, particularly of 
the femoral neck, are among the most devastating 
complications of falling in PD patients (Johnell et al., 
1992; Hammer, 1991). Hip fractures, particularly in 
elderly people, should not be viewed as a routine public 
health concern that need orthopedic intervention only, but 
it is a challenge with consequences that override the 
orthopedic problem, with reflections in the areas of 
medicine, long time hospitalization,  rehabilitation, 
psychiatry, caregivers, institutionalization and great 
economic resources (Fransen et al., 2002). Elderly 
population represents one of the highest growing 
segments of the worldwide population. Globally, the 
percentage of elderly aged 65 years and over was 
calculated to be 8 percent (521 million) in 2011 and it is 
expected to be 11 percent (939 million) of the total global 
population by 2030 (The World Bank Group: Word 
Population, 2011). In addition to the progressive increase 
percentage of elderly, the average of life expectancy  
also continues to ascend (National Institute  of Aging and  
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National Institute of Health, 2007). China is a shining 
example – per capita income has increased 21-fold over 
the last four decades and life expectancy has grown from 
64 years in 1971 to 75 years in 2013 – with projections to 
81 years by 2050. In Japan and Singapore, life 
expectancy in 2013 was already 84 years and is 
expected to increase by 10% to reach 92 years in 2050 
(Haub, 2011). Regarding musculoskeletal and related 
disorders it is well known that the greatest challenge is 
the ageing of the population (United States Census 
Bureau 2013, Census. Gov, 2013). Demographic 
changes alone can be expected to cause the number of 
hip fractures to increase dramatically. In Asia, a 7.6-fold 
increase in the elderly people is predicted between the 
years 2000 and 2050 (James, 2002).  

The high wave number of the elderly in Asian 
countries have seen a 2–3 fold increase in the incidence 
of hip fractures over the past 30 years (Kanis, 2007). 

Globally the hip fractures have shown a plateau in 
incidence rates which doubles each decade after 50 
years.  The annual number of hip fractures is also 
projected to double by the year 2040 (Gullberg et al., 
1997; Lau and Cooper, 1996; Cummings et al., 1985; 
Cummings et al., 1990). Approximately 1.6 million hip 
fractures occur worldwide each year; by 2050 this 
number could reach between 4.5 million (Zuckerman, 
1996), and 6.3 million (Cooper et al., 1992).  

It is also noted that hip fractures rate is 2-3 folds 
higher in women than in men. In fact, nearly 75% of all 
hip fractures occur in women (Jordan and Cooper, 2002). 
Each year, in the United States, more than 270,000 hip 
fractures occur, most of them in persons older than 60 
years (Jeffrey et al., 2003).  

The incidence of hip fracture varies considerably 
between different populations, on the top of the pyramid 
perched the Scandinavian populations who have the 
highest reported incidence of hip fracture worldwide 
(Kanis et al., 2002). Chen et al. reported that hip fracture 
developed in 10.4% of patients with PD and 4.1% of 
patients in the comparison cohort. The Cox proportional 
regression model showed an adjusted hazard ratio of 
2.71 for PD patients (Chen et al., 2012).  Melton et al. 
compared PD patients to an equal number of age- and 
sex-matched non-PD referent subjects from the 
community, PD patients were at a 2.2-fold increased risk 
of fractures generally and a 3.2-fold greater risk of hip 
fractures specifically (Melton et al., 2006).  

New data from the Global Burden of Disease 2010 
Study have shown that disability due to musculoskeletal 
disorders has increased by 45% from 1990 to 2010 
compared with a 33% average across all other chronic, 
non-communicable disease areas. Musculoskeletal 
diseases are now the second greatest cause of disability 
worldwide and in most regions of the world (Horton, 
2010).  

Indeed, elderly PD patients as their counterpart are 
prone to hypovitaminosis D and K due  to  malnutrition or  
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Figure 2. Describes the three types of Hip fractures.  There are three broad categories of 
hip fractures based on the location of the fracture: femoral neck fractures, intertrochanteric 
fracture, and subtrochanteric fractures. The term pertrochanteric hip fracture may also be 
used in hip fracture literature and refers to a more inclusive set of extracapsular fractures, 
including intertrochanteric, subtrochanteric, and mixed fracture patterns.   

 
 
 
sunlight deprivation, increased bone resorption due to 
immobilization, low bone mineral density, physical 
inactivity. In addition to all mentioned above, PD patients 
are even more at risk of hip fractures because of their 
background pathology and symptoms such as:  
Movement disorders with gait disturbances, imbalance, 
and short-stepped, shuffling and freezing walk.  

Furthermore, poly-medications used to treat PD are 
powerful and have unwanted side effects. Indeed, 
Levodopa was associated with an increased overall 
fracture risk and an increased risk of hip fractures in high 
doses (Vestergaard et al., 2007). Hyperhomocysteinemia 
due to levodopa intake may be one additional risk factor 
for osteoporosis and fracture in PD patients (Lee et al., 
2010). Tricyclic and selective serotonin reuptake inhibitor 
antidepressants are both associated with an independent 
increase in hip fracture incidence during the first weeks of 
treatment (Hubbard et al., 2003). Array of drugs such as: 
Antipsychotics, Antiemetic, Antihypertensives, Calcium 
channel blockers and Angiotensin converting enzyme 
inhibitor may be used by PD patients to treat other 
medical conditions. These medications not only 
exacerbate existing PD symptoms, but have the 
capability for inducing PD, leading to misdiagnosis. A 
complete drug history is important before making a 
diagnosis of sporadic PD. If the offending drug can be 

withdrawn, symptoms should resolve. Though most 
physicians know that the antipsychotics can cause a 
Parkinson-like condition, many are not aware that 
antiemetics such as metoclopramide have similar effects. 
PD-induced nausea should be treated with domperidone 
when associated with dopaminergic drugs.  
 
 
Classification of Hip Fractures 
 
Hip fractures occur in the proximal (upper) portion of the 
femur (Intra-articular or Exrta-articular of the hip joint). 
There are three broad categories of hip fractures based 
on the location of the fracture: femoral neck fractures, 
intertrochanteric fracture, and subtrochanteric fractures. 
The term pertrochanteric hip fracture may also be used in 
hip fracture literature and refers to a more inclusive set of 
extracapsular fractures, including intertrochanteric, 
subtrochanteric, and mixed fracture patterns (Zuckerman, 
1996)  (Figure 2).  

The femoral neck fractures are the most common 
location for a hip fracture, accounting for 45% to 53% of 
hip fractures.  Per 100,000 person years, approximately 
27.7% of femoral neck fractures occur in men and 63.3% 
occur in women.  (Michelson et al., 1995) found that the 
distribution of the types of hip  fractures  within  the  U.S.  



 
 
 
 
population is 49% intertrochanteric, 37% femoral neck, 
and 14% subtrochanteric, and these estimates are 
relatively consistent across authors (Koval et al., 1996; 
Forte et al., 2008). The most commonly used 
classification system for femoral neck fractures is the 
Garden classification (Garden, 1961).  
 
 
Garden classification for femoral neck fractures 
(Garden, 1961) 
   
 Type 1 is an impaction fracture (Incomplete). 
 Type 2 is a nondisplaced fracture (Complete). 
 Type 3 involves various displacements of the femoral 

head. 
 Type 4 involves complete loss of continuity between 

fragments. 
 
A femoral neck fracture is intracapsular, that is within the 
hip joint and beneath the fibrous joint capsule (Figure 2, 
blue color area). Femoral neck fracture occurs in the 
narrowed section of the upper femur that lies between the 
femoral head and bony projections called trochanters. 
Indeed, most femoral neck fractures occur within the 
capsule that surrounds the hip joint and are therefore 
termed intracapsular. The blood supply to the femoral 
head is entirely dependent upon a series of arteries that 
pass through the femoral neck region. Therefore, 
fractures of the femoral neck can entirely disrupt the 
blood supply to the femoral head, resulting in increased 
rates of major healing complications such as fracture 
nonunion, osteonecrosis, or avascular necrosis and late 
osteoarthritis.  
 
 
Intertrochanteric fracture 
 
This fracture occurs between the neck of the femur and a 
lower bony prominence called the lesser trochanter 
(Figure 2, red color area). The trochanters are bony 
projections where major hip muscles attach. 
Intertrochanteric hip fractures occur outside of the joint 
capsule and are therefore extracapsular, and thus at 
lower risk for complications related to interruption of the 
blood supply through the femoral neck, but are at risk for 
displacement (Baumgaertner, 2013).   

However, these fractures are complicated by the pull 
of the hip muscles on the bony muscle attachments, 
which can exert competing forces against fractured bone 
segments and pull them out of alignment. Thus, the 
healing complications for intertrochanteric fractures are 
often different from those of femoral neck fractures, and 
are more likely to include shortening of the length of the 
femur or healing of the fracture in a misaligned position 
(malunion). Intertrochanteric fractures may be further 
grouped into stable and unstable fractures, depending   
on the location, number, and size  of  the  fractured  bony  
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segments. Femoral neck fractures and intertrochanteric 
hip fractures occur most often in elderly populations, who 
generally have other medical diagnoses. The fracture 
may have been due to a medically related problem such 
as a syncopal episode, dehydration, overmedication, or 
vertigo. 
 
 
Subtrochanteric fracture 
 
Occurs below the lesser trochanter, in a region that is 
between the lesser trochanter and an area approximately 
6 cm below. Isolated subtrochanteric fractures occur in 
the area between the upper borders of the lesser 
trochanteric to 5 cm below it, toward the knee. 
Subtrochanteric fractures may include only a short linear 
section of the proximal femur or may be part of a larger 
fracture pattern that involves both the intertrochanteric 
and subtrochanteric sections of the femur. The blood 
supply to the bone of the subtrochanteric region is not as 
good as the blood supply to the bone of the 
intertrochanteric region and thus heals more slowly. 
Subtrochanteric fractures are also subject to competing 
forces exerted by muscular attachments on the femur 
that tend to pull the fractured fragments out of alignment. 
 
 
Hip fractures and PD patients 
 
Hip fractures among elderly are ones of the most life-
threatening and frustrated quandary with high economic 
health burden for the patient and society (Burge et al., 
2007; Melton, 1993).  It is well known that hip fractures 
increase hazard of death over 10-fold in the first weeks 
after fracture (Melton et al., 1998).  Generally, hip 
fracture, which increases exponentially with age cause 
the most morbidity with reported mortality rates up to 20-
33% depending on age in the first year after experiencing 
a fracture (Graham et al., 1993; Raymakers and 
Duursma, 1992; Hannan et al., 2001; Leibson et al., 
2002). It is worth to mention that PD patients have a two-
fold increased risk of death over that of the general 
population (D’Amelio et al., 2006); furthermore, PD 
patients suffering hip fracture have reported mortality rate 
up to 31% in the first year of this serious event (Eventov 
et al., 1983).  Overall, as one would expect PD patients 
with their characteristics movement disorder symptoms 
and after hip fracture are at increased risk of death within 
the first year after experiencing a fracture (Johnell et al., 
1992; Melton et al., 2006; Genever et al., 2005).  In fact, 
co-morbidities and pre-fracture functional status play a 
variable role in contributing to hip fracture risk and to 
mortality associated with fracture. Disorders known to 
contribute to hip fracture risk include diabetes, 
septicemia, pneumonia, and digestive disorders, cardiac 
and cerebrovascular or neoplastic diseases (Marks et al., 
2003).  Patient's  health, of those who suffered  fractures,  
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are more likely to deteriorate, as such they showed 
increased subsequent hospital episode by (23%), with 
total number of in hospital care (21%) (Yassin et al., 
2014). It also increased patients' difficulties in basic 
activities, house hold activities and advanced activities of 
daily living (ADL), and decrease total cognitive 
performance as well as increased upper body limitations 
(Wolinsky et al., 1997). In previous studies, it was 
calculated that 44% of patients developed one or more 
new permanent ADL limitations within 3 months after hip 
fracture (Cree et al., 2001).  
 
 
Strategies for prevention of hip fracture in PD 
patients 
 
Strategies to prevent fractures in elderly people in 
general and among PD patients in specific should be a 
main concern in the health systems, particularly, after the 
worldwide demographic changes and increase of the 
number of elderly which alone can be expected to cause 
the number of hip fractures to increase dramatically.  

In the light of yearly increase in PD patients numbers, 
and since hip fracture in general is an important public 
health concern with serious health outcomes for PD 
patients in particular and their families, that requires high 
health care cost to governments, prevention strategies 
are highly needed to ameliorate its negative effects. 
Systematic reviews concluded that prevention of muscles 
weakness among elderly people could reduce several 
risk factors for hip fractures such as; low bone mineral 
content and bone loss; decreased effectiveness of 
protective reflexes; decreased soft tissue cushioning; and 
decreased mobility (Marks et al., 2003). In addition, 
prevention of falls and use of hip protectors could help 
prevent hip fractures (Marks et al., 2003; Sawka et al., 
2007). Multifactorial intervention plan that included 
balance and strength training, adjusting the environment 
to the elders, vitamin D supplementation and educational 
activities, also showed decreased hip fracture within 
elders in long term care facilities, after 2 year follow up 
(Becker et al., 2011).  

Recent studies have also found additional strategies 
specific to preventing hip fracture in PD patients. A 
prospective clinical trial involved women over 70 years 
old, showed that treatment with vitamin K2 and vitamin 
D2 helped increasing bone mineral density and 
consequently helped in the prevention of non-vertebral 
fractures (Sato et al., 2005; Iwamoto and Sato, 2013). 
Another scoping study that reviewed different 
interventions which were aimed to prevent hip fractures in 
elders (vitamin D, sunlight exposure, alendronate, 
fluoride, exercise or multimodal interventions, and hip 
protectors), found that the strongest evidence for hip 
fracture incidence reduction was attained by interventions 
with vitamin D supplementation (Sawka et al., 2010). 

  Another review of literature on  the  effectiveness  of 

 
 
 
 
sunlight exposure, menatetrenone (vitamin K compound)  
(women), oral bisphosphonates (risedronate) with vitamin 
D supplementation (women) in preventing hip fracture in 
PD patients, found that the best evidence comes from the 
studies included in the review, that interventions with 
risedronate that inhibits osteoclastmediated bone 
resorption, improve hypercalcemia, increased cortical 
BMD and modulates bone metabolism plus vitamin D 
supplementation or risedronate plus menatetrenone can 
be candidate for intervention aimed to reduce falls within 
PD patients and possibly hip fracture, however the study 
highlights the lack of efficacy studies to determine the 
suitable intervention (Iwamoto and Sato, 2013; Iwamoto 
et al., 2012; McClung et al., 2001).  

In addition, patients with PD may be affected with 
other conditions, and may be on poly-medications.  
Therefore, treatment must take a multidisciplinary 
approach. PD medications and other drugs used for 
possible other co-morbidities are powerful and have 
sometimes unwanted side effects. Avoidance of multi-
medication and routinely review of drugs, as some may 
cause dizziness or drowsiness is extremely important to 
avoid unwanted consequences.  

Moreover, physiotherapy to address gait dysfunction 
and strengthen muscles is a method to improve mobility 
and reduce bone loss. Getting the patient moving early 
can have a positive impact. Educating the patient, family 
members, and caregivers on PD and its consequences is 
vital. Dementia, depression, and the musculoskeletal 
manifestations of PD can all result in a prolonged and 
difficult recovery period. Patients with PD can also have a 
lot of falls; caring for them is a very physical ordeal. 
Taking a multidisciplinary approach—including a 
neurologist, physiatrist, podiatrist, and family or 
caregivers—will result in optimal outcomes for patients 
with PD.  
 
 
DISCUSSION AND CONCLUSION 
 
As the elderly population grows, the number of hip 
fractures continues to increase. Hip fractures rank in the 
top ten of all impairments worldwide in terms of loss in 
disability-adjusted years for elderly people (Johnell and 
Kanis, 2004). Worldwide, the total number of hip fractures 
is expected to surpass 6 million by the year 2050 
(Kannus et al., 1996).  The elderly have weaker bone and 
are more likely to fall due to poorer balance, medication 
side effects, and difficulty maneuvering around 
environmental hazards. Clinicians in many fields are 
involved in caring for patients with hip fractures and 
should be familiar with the basic assessment and 
management of these injuries. Consequences of hip 
fractures are significant in terms of lives lost and the 
associated negative impacts on hip fracture patients’ 
functioning and quality of life (Richmond et al., 2003). 
This review  aims to outline hip fracture as a major public  



 
 
 
 
health issue that confronts the senior population with PD. 
Hip fractures' outcomes might be serious for the patient, 
requiring surgery and hospitalization. For PD patients, 
these outcomes might be much more severe resulting in 
high dependence in managing their daily lives, health 
deterioration and may also cause higher death rates (2 
fold) compared to non-PD subjects who experience hip 
fracture.  

Studies that were conducted in different parts of the 
world, to examine the association between PD and hip 
fracture occurrence, consistently reported an increased 
risk of PD patients to sustain hip fractures compared to 
non-PD patients. These studies reported varying odds 
ratio ranging from 1.8 to 2.18, and hazard ratio varying 
between 1.8 and 3.2, Suggesting that PD patients are at 
least two fold at risk of suffering hip fracture than non-PD 
patients. 

As an issue of great public health concern, different 
strategies were outlined to help prevent this injury or 
reduce its incidence. In addition to the strategies that 
were summarized in previous reviews (Marks et al., 2003; 
Becker et al., 2011), few prevention studies in PD subject 
have found that interventions with vitamin D 
supplements, treatment with vitamin K2 and with 
medications containing risedronate plus menatetrenone, 
exposure to sunlight may particularly benefit PD patient in 
hip fracture prevention, healing and reducing 
complications after surgery. However, evidence on 
efficacies of these strategies is still scarce and more 
studies are still needed.  
  
 
Conflict of interest 
 
Yassin Mustafa, Khatib Muhammad, Garti Avraham, 
Saffuri Husamm, and Prof. Dr. Bowirrat Abdalla declare 
that they have no conflict of interest. 
 
 
ACKNOWLEDGMENTS 
 
We thank Miss Aia Bowirrat and Rasha Bowirrat for their 
contribution in revising and editing the manuscript. 
 
 
REFERENCES 
 
Baumgaertner MR (2013). Intertrochanteric hip fractures. In: Skeletal 

Trauma: Basic Science, Management, and Reconstruction, 3rd, 
Browner BD, Jupiter JB, Levine AM, Trafton PG. (Eds), Elsevier, 
Philadelphia. 

Becker C, Cameron ID, Klenk J, Lindemann U, Heinrich S (2011). 
Reduction of Femoral Fractures in Long-Term Care Facilities: The 
Bavarian Fracture Prevention Study. PLoS ONE 8: e24311. 
doi:10.1371/journal.pone.0024311. 

Burge R, Dawson-Hughes B, Solomon DH, Wong JB, King A, Tosteson 
A (2007). Incidence and Economic Burden of Osteoporosis-Related 
Fractures in the United States, 2005–2025. J Bone Miner Res 
22: 465–475. doi: 10.1359/jbmr.061113).  

Chen YY, Cheng PY, Wu SL, Lai CH (2012). Parkinson’s disease                
and risk of hip fracture: an  8-year  follow-up  study  in  Taiwan.  

Mustafa et al.  115 
 
 
 

Parkinsonism Relat Disord 18: 506-509. doi:10.1016/j. 
parkreldis.2012.01.014. 

Cooper C, Campion G, Melton LJ, 3rd (1992). Hip fractures in the 
elderly: a world-wide projection. Osteoporos Int 2:285. 

Corti O, Lesage S, Brice A (2011). What genetics tells us about the 
causes and mechanisms of Parkinson's disease? Physical Rev 
91:1161-1218. doi: 10.1152/physrev.00022.2010. 

Cree M, Carriere KC, Soskolne CL, Suarez‐Almazor M (2001). 
Functional dependence after hip fracture. Am J Phys Med Rehabil 
80:736‐743.  

Cummings SR, Kelsey JL, Nevitt MC, O’Dowd KJ (1985). Epidemiology 
of osteoporosis and osteoporotic fractures.  Epidemiological Review 
7:178-208. 

Cummings SR, Rubin SM, Black D (1990). The future of hip fractures in 
the United States: Numbers, costs, and potential effects of 
postmenopausal estrogen. Clinical Orthopaedics and Related 
Research 252:163-166. 

D'Amelio M, Ragonese P, Morgante L, Reggio A, Callari G, Salemi G, 
Savettieri G (2006). "Long–term survival of Parkinson's disease "J. 
Neurol. 253:33-37.  

Douglas GJ, Oliver E, Gilman S (1999). "Diagnostic criteria for 
Parkinson disease." Arch Neurol 56: 33-39. 

Eventov I, Moreno M, Geller E, Tardiman R, Salama R. (1983). "Hip 
fractures in patients with Parkinson's syndrome." J. Trauma-Injury, 
Infection, and Critical Care 23: 98-101. 

Forte ML, Virnig BA, Kane RL (2008). Geographic variation in device 
use for intertrochanteric hip fractures. J. Bone and Joint Surg. 
90:691–699. 

Fransen M, Woodward M, Norton R, Robinson E, Butler M,                  
Campbell AJ (2002). Excess Mortality or Institutionalization                    
After Hip Fracture: Men Are at Greater Risk Than Women. J.                
Ame. Geriatrics Soc. 50:685-690. doi: 10.1046/j.1532-
5415.2002.50163. 

Garden RS (1961). Low-angle fixation in fractures of the femoral neck. J 
Bone Joint Surg 43B:647.  

Genever RW, Downes TW, Medcalf P (2005). Fracture rates in 
Parkinson's disease compared with age- and gender-matched 
controls: a retrospective cohort study. Age Ageing 34:21-24. 

Graham KS, Parker MJ, Pryor GA (1993). "Mortality and morbidity after 
hip fractures” BMJ: 307.6914:1248. 

Gullberg B, Johnell O, Kanis JA (1997). World-wide projections for hip 
fracture. Osteoporos Int 7:407. 

Hammer AJ (1991). Intertrochanteric and femoral neck fractures in 
patients with parkinsonism. S Afr Med J 79:200-202.  

Hannan EL, Magaziner J, Wang JJ, Eastwood EA, Silberzweig SB, 
Gilbert M, Morrison RS, McLaughlin MA, Orosz GM, Siu AL. (2001). 
Mortality and locomotion 6 months after hospitalization for hip 
fracture: risk factors and risk-adjusted hospital outcomes JAMA 
285:2736–2742. doi: 10.1001/jama.285.21.2736.  

Haub C (2011). World population aging: Clocks illustrate growth in 
population over age 5 and over 65. Washington, DC: Population 
Reference Bureau.  [Book World population aging: Clocks illustrate 
growth in population over age 5 and over 65].  

Horton R (2010). Global Burden of Disease study. Lancet 380:2053-
2260.  

Hubbard R, Farrington P, Smith C, Smeeth L and Tattersfield A. (2003). 
"Exposure to tricyclic and selective serotonin reuptake inhibitor 
antidepressants and the risk of hip fracture." American journal of 
epidemiology 158:77-84. 

Iwamoto  J, Sato  Y (2013). Strategy for Prevention of Hip Fractures in 
Patients with Alzheimer’s Disease. General Med 1: 114. 

Iwamoto  J, Sato  Y, Takeda t, Matsumoto H (2012). Strategy for 
prevention of hip fractures in patients with Parkinson’s disease. 
World J Orthop 3:137-141.  

James FF (2002). "Aging, natural death, and the comp-                               
ression of morbidity." Bulletin of the World Health Organization 
80:245-250.  

Jeffrey R, Gina AB, Joseph ZD, Kenneth KJ (2003). Mortality Risk After 
Hip Fracture. Journal of Orthopaedic Trauma 17: 53-56.  

Johnell O, Kanis JA (2004). An estimate of the worldwide prevalence, 
mortality and disability associated with hip fracture. Osteoporosis 
International 15:897-902.  



116  Merit Res. J. Med. Med. Sci. 
 
 
 
Johnell O, Melton LJ 3rd, Atkinson EJ, O'Fallon WM, Kurland LT. 

(1992). Fracture risk in patients  with  parkinsonism: a population-
based study in Olmsted County, Minnesota. Age Ageing 21:32-38.  

Jordan KM, Cooper C (2002). Epidemiology of osteoporosis. Best Pract 
Res Clin Rheumatol 16:795.  

Kanis J (2007). on behalf of the World Health Organization Scientific 
Group. Assessment of osteoporosis at the primary health-care level. 
Technical Report WHO Collaborating Centre, University of Sheffield, 
Sheffield.  

Kanis JA, Johnell O, De Laet C, Jonsson B, Oden A, Oglesby A. (2002). 
International variations in hip fracture probabilities: implications for 
risk assessment. J Bone Miner Res 17:1237. 

Kannus P, Parkkari J, Sievänen H (1996). Epidemiology of hip 
fractures. Bone 18:57S.  

Koller WC, Glatt S, Vetere-Overfield B, Hassanein R (1989). Falls and 
Parkinson's disease. Clin Neuropharmacol 12: 98-105. 

Koval KJ, Aharonoff GB, Rokito AS (1996). Patients with femoral neck 
and intertrochanteric fractures. Are they the same? Clinical 
Orthopaedics and Related Research 330:166–172.  

Lachenmayer ML, Yue Z (2012). Genetic animal models for evaluating 
the role of autophagy in etiopathogenesis of Parkinson disease. 
Autophagy 8:1837-1838. 

Lau EMC, Cooper C (1996). ‘The epidemiology of osteoporosis: the 
oriental perspective in a world context’ Clin Orthop Relat Res 323: 
65-74. 

Lee SH, Kim MJ, Kim BJ, Kim SR, Chun S, Kim HK, Ryu JS, Kim GS, 
Lee MC, Chung SJ, Koh JM (2010). Hyperhomocysteinemia Due to 
Levodopa Treatment as a Risk Factor for Osteoporosis in Patients 
with Parkinson’s Disease. Calcified Tissue International 86:2: 132-
141. 

Leibson CL, Tosteson AN, Gabriel SE, Ransom JE, Melton LJ (2002). 
Mortality, disability, and nursing home use for persons with and 
without hip fracture: a population-based study. J Am Geriatr Soc 
50:1644. 

Marks R,  Allegrante  JP,  MacKenzie CR, Lane JM (2003). Hip 
fractures among the elderly: causes, consequences and control.  
Ageing Research Reviews 2:57–93. 

McClung M, Geusens P, Miller P, Zippel H, Bensen EG, Roux C, Adami 
S, Fogelman I, Diamond T, Eastell R, Meunier PJ,  Wasnich RD, 
Greenwald M, Kaufman JM, Chesnut CH, Reginster JY (2001). 
"Effect of risedronate on the risk of hip fracture in elderly women." 
New England J. Med. 5:333-340. 

Melton LJ III, Therneau TM, Larson DR (1998). Long-term trends in hip 
fracture prevalence: The influence of hip fracture incidence and 
survival. Osteoporos Int 8:68–74.  

Melton LJ, 3
rd
 (1993). Hip fractures: a worldwide problem today and 

tomorrow. Bone 14: Suppl 1: p. S1-8. 

 
 
 
 
Melton LJ 3rd, Leibson CL, Achenbach SJ, Bower JH, Maraganore DM, 

Oberg AL, Rocca WA (2006). Fracture risk after the diagnosis of 
Parkinson's disease: Influence of concomitant dementia. Mov Disord 
21:1361-1367. doi: 10.1002/mds.20946. 

Michelson JD, Myers A, Jinnah R (1995). Epidemiology of hip fractures 
among the elderly. Risk factors for fracture type. Clinical 
Orthopaedics and Related Research 311:129–135.  

National Institute of Aging and National Institute of Health (2007). Why 
population aging matters: A global perspective. In Book Why 
population aging matters: A global perspective. Bethesda, MD: 
National Institute of Aging, National Institutes of Health and the 
Department of Health and Human Services USA.  

Raymakers BFTJA, Duursma SA (1992). "Mortality and causes of death 
after hip fractures in The Netherlands." The Netherlands J. Med. 41: 
4-10. 

Richmond J, Aharonoff GB, Zuckerman JD (2003). Mortality risk after 
hip fracture. J. Orthopaedic Trauma 17; (8 Suppl):S2–S5.   

Sato Y, Kanoko T, Satoh K, Iwamoto J (2005). Menatetrenone and 
vitamin D2 with calcium supplements prevent nonvertebral fracture 
in elderly women with Alzheimer’s disease. Bone 36: 61-68. 

Sawka AM, Boulos P. Beattie K, Papaioannou A, Gafni A (2007). Hip 
protectors decrease hip fracture risk in elderly nursing home 
residents: a Bayesian meta-analysis. J. Clin. Epidemiol. 60:336-344. 

Sawka AM, Ismaila N, Cranney A (2010). A Scoping Review of 
Strategies for the Prevention of Hip Fracture in Elderly Nursing 
Home Residents. PLoS ONE 5: e9515.  

The World Bank Group: Word Population (2011). Projection Tables by 
Country and Group. Washington, DC: The World Bank Group.  

United States Census Bureau 2013, Census.Gov (2013). 
http://www.census.gov/population/international/data/idb/information
¬Gateway.php. 

Vestergaard V, Rejnmark L, Mosekilde L (2007). Fracture Risk 
Associated with Parkinsonism and Anti-Parkinson Drugs. Calcified 
Tissue International 81:153-161. 

Wolinsky FD, Fitzgerald JF, Stump TE (1997). The effect of hip 
fracture on mortality, hospitalization, and functional status: a 
prospective study. Am. J. Public Health 87;398-403. 

Yassin M, Heib A, Bowirrat A (2014). The Orthopaedic Quandary of Hip 
fractures in patients with Alzheimer’s disease require appropriate 
Prevention Strategy.   Merit Res. J. Med. Med. Sci. 2:012- 018. 

Zuckerman JD (1996). Hip Fracture. N Engl J Med 334:1519-1525. 
 
 
 
 
 

 


