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ARTICLE INFO  ABSTRACT 
 

Objective: To establish the clinical and epidemiological profile of proximal femoral fractures in 
elderly patients, contextualizing it with potential etiological risk factors and morbidity and 
mortality in the period from November 2020 to February 2021. Methods: A cross-sectional study 
was carried out with 61 patients radiologically diagnosed with proximal femur fracture at the 
Hospital Geral de Nova Iguaçu, metropolitan region of Rio de Janeiro. The variables analyzed 
were: sex, age, race, fracture topography, sentinel fractures, time between the fall and hospital 
admission, comorbidities and laboratory changes. The information was collected from the medical 
chart and complemented in an interview with the patient. Statistical analysis was descriptive. 
Results: Patients were 70 years old on average, with a predominance of female gender (62.29%), 
white race (63.93%) and transtrochanteric fractures (59.01%). Low-energy trauma was the cause 
of 100% of the fractures. Presence of sentinel fracture (34.42%), anemia (80.32%), hypocalcemia 
(63.9%), hypertension (63.93%), and report of osteoporosis (18.03%) were observed. 
Conclusion: The knowledge of the epidemiological-clinical profile of this population about the 
epidemic of femur fracture reinforces the need for preventive health measures, guiding public 
policies directed to the health of the elderly, including osteoporosis screening and clinical control 
of comorbidities.  
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INTRODUCTION 
 
Aging can be understood as a dynamic and progressive process, 
characterized by morphological, functional, and biochemical changes. 
These changes determine the progressive loss of the ability to adapt to 
the environment, causing greater vulnerability and a higher incidence 
of pathological processes, which can lead the individual to death 
(Porto, 2001). As one of its consequences, aging brings about a 
gradual decrease in functional capacity, which increases with age, 
leading mainly to a loss of skills or difficulty/inability to perform 
functions and activities related to daily living, making the individual 
more susceptible to environmental risks, and consequently increasing  

 
 
 

the occurrence of falls (Rebelatto, 2004; Brito, 2001). Proximal 
femoral fractures can be classified into intra-capsular or extra-
capsular (Scottish Intercollegiate Guidelines Network, 2002). 
Intracapsular fractures are identified as femoral neck fractures, while 
extra-capsular fractures are transtrochanteric, where the most 
prevalent is intertrochanteric. Both can be consequences of low-
energy trauma, such as falls (Souza, 2007). The prevalence of falls in 
the elderly in the national literature is approximately 32%, which is 
strongly related to osteoporosis (Peracinni, 2002; Pinheiro, 2010).  

Individuals with osteoporosis may present postural changes, gait 
disturbance and body imbalance, which favor the occurrence of falls 
(Riera, 2003). Despite the existence of measures such as fall 
prevention, early treatment of osteoporosis, encouragement of regular 
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physical activity, and control of other diseases in the elderly, femoral 
fractures in the elderly remain very frequent and are associated with 
high mortality, which is close to 50% in one year (Souza, 2007; 
Peracinni, 2002; Pinheiro, 2010). The treatment usually indicated in 
most of these fractures is surgical. The choice of the best method of 
fixation and the appropriate technique are based on age, degree of 
mobility, mental status and the pre-existence of diseases that may 
interfere with the surgical process and/or rehabilitation. The most 
frequent indications are the placement of synthesis material by means 
of internal fixation, total arthroplasty, and hemiarthroplasty or partial 
arthroplasty. Conservative treatment is indicated only in some 
fractures that are classified as incomplete or without deviation, or that 
present absolute contraindications for surgical intervention 
(Rebelatto, 2004; Sakaki, 2004). In this sense, one of the main 
disabling events in the elderly is the proximal femur fracture, which 
notably constitutes an epidemic in this age group, consuming beds 
and resources of the public health system, either by the high 
hospitalization time, or by the sequelae that involve this pathology. 
Therefore, the aim of this study is to establish the clinical and 
epidemiological profile of proximal femoral fractures in the elderly, 
contextualizing it with potential etiological risk factors and morbidity 
and mortality.  
 

MATERIAL AND METHODS 
 
The present study was approved by the ethics committee with CAAE 
13517919.4.0000.80. A cross-sectional, prospective study was carried 
out with 61 patients radiologically diagnosed with proximal femur 
fracture at the Hospital Geral de Nova Iguaçu, in the metropolitan 
region of the state of Rio de Janeiro.  The individuals who comprised 
the sample met the following inclusion criteria: having suffered a 
fracture of the proximal third of the femur; being over 60 years of 
age; and seeking the service offered at a reference hospital in 
orthopedics and traumatology, in the period between November 2, 
2020 and February 27, 2021. Patients whose femur fractures were in 
other regions or under 60 years of age were excluded.  Patient 
information was collected from the medical record, and reviewed 
when necessary in an interview with the patient or caregiver. The 
variables analyzed included: sex, age, race, topography of the 
fracture, sentinel fractures, time between the fall and hospitalization, 
associated comorbidities, and laboratory changes. Laboratory tests 
were collected at the patient's admission to the hospital and were sent 
to a single laboratory, which analyzed all the samples of this research.  
The data collected were entered into Excel spreadsheets (Microsoft 
Corp, Redmond, WA, USA) and presented using descriptive 
statistics, with qualitative variables expressed as absolute numbers 
and frequencies, and quantitative variables as means and standard 
deviations. Categorical variables were tested using the chi square test 
or Fisher's exact test when appropriate, and numerical variables were 
tested using Student's t test. The significance level established was p 
value 0.05. 
 

RESULTS 
 
The total sample was composed of sixty-one patients, of which 38 
were female (62.29%) and 23 were male (37.71%). The mean age of 
the study population at the time of the interview was 70.58 years, 
ranging from 60 to 96 years old, with a standard deviation (SD) of 
14.9. The female mean age was higher than the male mean age, 72.08 
and 69.38 years, respectively (Table 1). As for ethnicity, 39 patients 
were white (63.93%), 14 were black (22.95%), and 8 were brown (p < 
0.05) (13.11%) (Table 1). 
 
In relation to the fracture mechanism, all 61 cases (100%) were low 
energy traumas, which were configured as falls from height. As for 
the topography of the fractures presented in this study, the most 
commonly found fracture was transtrochanteric in 36 cases (59.01%).  
 
 

Table 1. Sociodemographic characteristics of the elderly with 
proximal femur fracture 

 

   N % 

Sex Female 38 62,29 
  Male  23 37,71 
Age  Average  70,58   
 Average Fem 72,08  
 Average Male 69,38  
  DP 14,9   
  Minimum 60   
  Maximum 96   
Race White 39 63,93 
 Brown 14 22,95 
 Black 8 13,11 

 
Table 2. Distribution of the elderly with proximal femur fracture 

according to fracture location 
 

 

Type of fracture  Colo 22 36,06 

  Transtrochanteric 36 59,01 
  Subtrancoterica 3 4,91 

 
Table 3. Association between mean age (p<0.05) and sex by lesion 

topography 
 

Fracture topography Average Age p Sex % of 

Colo 70,9 0,038 F 58,8 
M 41,8 

Transtrochanteric 74,8 F 71,4 
M 28,6 

Subtranstrocanterian 77,6 F 66,6 
M 33,3 

 
Table 4. Distribution of the elderly with proximal femur fracture 

according to the presence and location of sentinel fracture 

 
Sentinel fracture Yes 21 34,42 

  No 40 65,57 
Sentinel Proximal Humerus 10 47,61 
 Distal radius 4 19,04 
 Ulna 4 19,04 

 
There were 22 cases of femoral neck fracture (36.06%) and only 3 
cases of subtrochanteric fracture (4.91%). In our study there was no 
predominance regarding the side affected (Table 2). When mean age 
is associated (p<0.05) by topography of the lesion, a statistically 
significant relationship is found. Patients with intracapsular fractures 
have a lower mean age when compared to extracapsular fractures 
(70.9 and 76.2 years, respectively) (Table 3). Regarding the 
correlation between gender and topography of the lesion, a 
statistically significant relationship is also found, where the female 
gender is more prevalent in all types of fracture. In transtrocanteric 
fractures the greatest discrepancy between genders was observed 
(p<0.05) (Table 3). In the study, 21 patients (34.42%) had sentinel 
fractures, highlighting 10 humerus fractures (47.61%), 4 radius 
fractures (19.04) as well as 4 ulna fractures (19.04) (Table 4). The 
time between the fall and hospitalization ranged from 0 to 12 days, 
with a mean of 4.03 days. Regarding previous comorbidities 
presented by patients, it was found that 48 patients (78.79%) had at 
least one self-reported previous comorbidity (p < 0.05). Among them, 
the most frequent was Systemic Arterial Hypertension, with 39 cases, 
followed by Diabetes, Cerebrovascular Disease, and Osteoporosis 
(with 31, 13, and 11 cases respectively). (Table 5). Of the patients 
with multiple comorbidities (2 or more), the majority (59.01%), as 
well as all patients who reported osteoporosis, had a transtrochanteric 
fracture. Regarding laboratory findings on admission, 49 patients 
were found to be anemic (80.32%) and 19 patients had leukocytosis 
(31.14%) (Table 6). As for calcium, hypocalcemia was diagnosed in 
63.9% of the patients (table 6), being more accentuated in women 
than in men (Table 7). 
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Table 5. Distribution of the elderly with proximal femur fracture 
according to the presence of comorbidity 

 
No. of comorbidities 0 13 21,31% 

 1 9 14,75 
 2 20 32,78 
 3 16 26,22 
 4 3 4,91 
Comorbidities Has 39 63,93 
 Dm 31 50,81 
 Previous bird 13 21,31 
 Osteoporosis 11 18,03 

Self-reported diagnosis. A Variables investigated only when the 
respondent was the elderly person him/herself. 

 

Table 6. Characteristics of the complementary exam samples at 
patient admission 

 

Anemia Yes 49 80,32  

 No 12 19,67  
Leukocytosis Yes 19 31,14  
 No 42 38,85  
Hypocalcemia Yes 39 63,9  
 No 22 36,06  

Anemia HB<12, Leuco > 11,000, hypocalcemia <8 

 
Table 7. Analysis of serum calcium by sex and fracture type 

 
Sex Mean Serum Calcium 

Male 7,854 
Female 7,256 
Type of fracture  
Colo 7,868 
Transtrochanteric 7,789 
Subtrochanteric 8,052 

 
The relation between mean serum calcium levels and the type of 
fracture did not show any statistical difference. 
 

DISCUSSION 
 
Studies analyzing proximal femur fracture in the elderly, taking into 
consideration risk factors, epidemiological profile, and morbidity and 
mortality factors are recurrent in the Orthopedics and Traumatology 
literature. However, even though the main mechanisms of trauma are 
widely studied and understood, no reduction of this entity is observed.  
This study was carried out at a tertiary hospital with 60 beds for 
orthopedics and traumatology that serves the entire Baixada 
Fluminense region in the state of Rio de Janeiro, a highly populated 
region where the clinical and epidemiological profile of this 
pathology is unknown. Current estimates are that 30% of the beds in 
this unit are currently allocated to elderly patients with proximal 
femur fracture, as observed in national literature (Souza, 2007). The 
epidemiological profile of patients with femur fractures in our study 
was: female (62.29%), mean age 70.58 years, white (63.93%), caused 
by a low-energy mechanism (100%), with a predominance of 
transtrochanteric topography (59.01%), associated with multiple 
comorbidities (63.9%) as in similarity with other authors (Pereira, 
1993; Eisler, 2002; Espino, 2000; Ramalho, 2001). The frequent 
occurrence of falls and consequent proximal femur fractures in 
females has been confirmed in other studies. 11-15 However, the 
mechanisms to elucidate this phenomenon are unclear and 
controversial. Some factors are assumed to be the cause: lower 
amount of lean mass and muscle strength than men of the same age; 
greater loss of bone mass due to reduced estrogen, increasing the 
likelihood of osteoporosis; higher prevalence of chronic diseases; 
greater exposure to domestic activities and risk-taking behavior 
(Peracinni, 2002; Lebrão, 2005; Santos, 2005). Regarding the types of 
fractures, extracapsular fractures are those that most affect the elderly 
and are aggravated by pathological conditions such as osteoporosis, 
which increases the morbidity and mortality rate of this population 
(Espino, 2000; Fréz, 2003; Amadei, 2006) The present study is in 

accordance with others, and the most commonly found fracture was 
the transtrocanteric (59.01%).  It is noteworthy that all patients who 
reported having osteoporosis presented proximal femoral fractures in 
transtrochanteric topography, which may show a relationship between 
the risk factor and the topography of the lesion. However, the 
presence of osteoporosis in other types of fractures cannot be ruled 
out, since it is a frequent pathology in the elderly, as well as 
underdiagnosed, as reported by Fortes et al. (2008). Sentinel fractures 
are also found in the context of osteoporosis, which in this study were 
present in 34.42% of patients, 47.61% of which were located in the 
proximal humerus, 19.04% in the distal radius, and 19.04% in the 
ulna. Sentinel fractures are fractures that precede femoral fractures, 
and when diagnosed, they should be treated by health professionals to 
prevent the outcome that usually occurs with femoral fractures. In 
relation to the presence of multiple comorbidities in the present study 
(78.79%), it is known that coexisting diseases are important factors in 
mortality, either by quantity or type, and in the present study SAH 
was the most prevalent, as well as in similarity with Santos et al. 
(2005). Regarding the laboratory alterations found, anemia was 
present in (80.32%) of the patients on admission, this being the most 
prevalent hematological disorder in the elderly population (Souza, 
2001) According to Sakaki et al. an elderly person with a femur 
fracture and severe anemia has a five times greater risk of dying than 
one without anemia, therefore, the greater need for transfusion, is 
become a risk factor for mortality (Barbosa, 2006). Finally, 
hypocalcemia (63.09% of cases) showed preponderance in this study, 
and studies show effective treatments that demonstrated a reduction in 
the risk of proximal femoral fractures with the use of vitamin D and 
calcium (Chapuy, 1992). Mean serum calcium did not show a 
statistically significant difference when correlated with fracture 
topography, as reported by Baggio et al24. However, it was significant 
(p<0.05) when compared with gender, revealing the predominance of 
lower serum calcium levels in elderly women when compared with 
men.  
 

CONCLUSION 
 
The present study provides substantial data on epidemiological, 
clinical and laboratory aspects, and topography of the injury, 
regarding cases of proximal femur fracture in the elderly, in a 
reference hospital in orthopedics and traumatology in the region. The 
knowledge of the epidemiological-clinical profile about the epidemic 
of femur fracture reinforces the need for preventive health measures, 
guiding public policies directed to elderly health, including 
osteoporosis screening, clinical control of comorbidities, hospital 
planning for screening the main types of fractures in the treated 
population. Furthermore, health education policies with elderly 
caregivers, family members, to warn about prophylactic measures for 
falls, since the low-energy mechanisms are the majority in this 
pathology.    
 
Conflicts of Interest: The authors declare that there is no conflict of 
interest. 
 
THANKS 
 
The authors thank the Research Coordination of the Universidade 
Iguaçu for the logistical support in the research, and the direction of 
the Hospital Geral de Nova Iguaçu for authorizing the development of 
the study. 
 

REFERENCES 
 
Amadei SU, Silveira VAS, Pereira AC, et al. The influence of 

estrogenic deficiency on the process of bone remodeling and 
repair. Jornal Brasileiro de patologia e medicina laboratorial, 
2006;42(1):5-12.  

Baggio M, Oliveira DT. Evaluation of the laboratory profile of 
elderly people with proximal femur fracture by low-energy 
mechanism. Revista Brasileira de Ortopedia. 2019;54(4):382-
386. 

50071                                  International Journal of Development Research, Vol. 11, Issue, 09, pp. 50069-50072, September, 2021 

 



Barbosa DL, Arruda IKG, Diniz AS. Prevalence and characterization 
of anemia in elderly from the Family Health Program. Revista 
Brasileira de Hematologia e Hemoterapia. 2006;28(4);288-292.   

Brito FC, Costa SMN. Quedas. In: Papaléo Neto M, Brito FC, 
editores. Urgências em geriatria: epidemiologia, fisiopatologia, 
quadro clinico. Therapeutic control. São Paulo (SP): Atheneu; 
2001;43-62.   

Chapuy MC, Arlot ME, Duboeuf F, Brun J, Crouzet B, Arnaud S, et 
al. Vitamin D3 and calcium to prevent hip fractures in the elderly 
women. N Engl J Med. 1992;327:1637-42.  

Da Silva BV, Barbosa SB, Rodrigues J, et al. Osteoporosis and Falls: 
Issues Not Valued by the Portuguese Medical Community. 
Portuguese Journal of Physical and Rehabilitation 
Medicine/Revista da Sociedade Portuguesa de Medicina Física e 
de Reabilitação. 2019;31:5-23.   

Eisler J, Cornwall R, Strauss E, Koval K, Siu A, Gilbert M. Outcomes 
of Elderly Patients with Nondisplaced Femoral Neck Fractures. 
Clinical Orthopaedics and Related Raseach 2002;39:52-58.   

Espino DV, Palmer RF, Miles TP, et al. Prevalence, incidence, and 
risk factors associated with hip fractures in communitydwelling 
older Mexican Americans: Results of the Hispanic EPESE Study. 
Journal of American Geriatrics Society 2000;48(10):1252-1260.    

Fortes EM, Rafaelli MP, Bracco OL, et al. High morbimortality and 
low diagnostic rate of osteoporosis in elderly with proximal femur 
fracture in the city of São Paulo. Brazilian Archives of 
Endocrinology & Metabology. 2008;52(7):1106-1114.  

Fréz AR. Fracture of the femur in elderly patients: an epidemiological 
study. Cascavel: Universidade Estadual do Oeste do Paraná; 
2003.   

Lebrão ML, Laurenti R. Saúde, bem-estar e envelhecimento: o estudo 
SABE no Município de São Paulo. Rev Bras Epidemiol. 
2005;8(2):127-41.  

Peracinni MR, Ramos LR. Factors associated with falls in a cohort of 
community-dwelling elderly. Rev Saude Publica. 2002;36(6):709-
16.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Pereira GJC, Barreto AA, Curcelli EC, Pereira HR, Gerios JC, Galvão 
MPL, Funchal LFZ. Retrospective epidemiological study of 
fractures of the proximal third of the femur in the Botucatu 
region. Rev Bras Ortop. 1993; 28:504-510.   

Pinheiro MM, Ciconelli RM, Jacques NO, Genaro PS, Martini LA, 
Ferraz MB. The impact of osteoporosis in Brazil: regional data of 
fractures in adult men and women - The Brazilian Osteoporosis 
Study (BRAZOS). Rev Bras Reumatol. 2010;50(2):113-27.   

Porto CC, editor. 2001. Semiologia médica. 4ª ed. Rio de Janeiro 
(RJ): Guanabara Koogan.   

Ramalho AC, Castro ML, Hauache O, et al. Osteoporotic Fractures of 
Proximal Femur: Clinical and Epidemiological Features in a 
Population of the City São Paulo. São Paulo Medical Journal 
2001;119(2).   

Rebelatto JR, Morelli JGS. 2004. Geriatric physical therapy. A prática 
de assistência ao idoso. 1st ed. São Paulo (SP). Manole.  

Riera R, Trevisani VFM, Ribeiro JPN. Osteoporosis: the importance 
of preventing falls. Rev Bras Reumatol. 2003;43(6):364-8.   

Sakaki MH, Oliveira AR, Coelho FF, Leme LEG, Suzuki IA. Study 
of mortality in proximal femur fracture in the elderly. Acta ortop. 
bras. 2004;12(4): 242-249.    

Santos MLC, Andrade MC. Incidence of falls related to risk factors in 
institutionalized elderly. Rev Baiana Saude Publica. 
2005;29(1):57-68.  

Scottish Intercollegiate Guidelines Network. Prevention and 
management of hip fracture in older people. A National clinical 
guideline; 2002.  

Souza RC, Pinheiro RS, Coeli CM, Junior KRC, Torres TZG. 
Aplicac¸ão de medidas de ajuste de risco para a mortalidade após 
fratura proximal de fêmur. Rev Saúde Pública. 2007;41(4):625–
31    

Souza RC, Pinheiro RS, Coeli CM, Junior KRC, Torres TZG. 
Application of risk adjustment measures for mortality after 
proximal femur fracture. Rev Saúde Pública. 2007;(41):625-31.    

Souza RC, Pinheiro RS, Coeli CM, Junior KRC, Torres TZG. 
Application of risk adjustment measures for mortality after 
proximal femur fracture. Rev Saúde Pública. 2007; 41(4):625-31.   

50072                                    Matheus Goulart et al., Evaluation of the clinical epidemiological profile of elderly people with low energy  
mechanism fracture of the proximal femur 

******* 


