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ABSTRACT
Objectives: Limited data is available regarding the quality of life of hip fracture patients following surgery.
This study examined the mid-term quality of life of hip fracture patients and compared these patients with
healthy elderly patients devoid of hip fractures. 
Methods: A total of 103 patients (aged > 65 years) with pertrochanteric femoral fractures were treated with
proximal femoral nail surgery in our clinic between January 2012 and December 2016. A healthy control group
(n = 100) was demographically matched to the patients. The final follow-up visit included their Harris Hip
Score and completion of a Short Form-36. The eight sub-parameters from the Short Form-36 form were also
assessed. 
Results: The mean follow-up time for the patients was 36.4 ± 12.3 (range, 24-72) months. The mean Charlson
comorbidity score for the patient group was 4.4 ± 2.1 and the mean Harris Hip Score was 77.24 ± 10.2. The
comparison of the Short Form-36 sub-parameters revealed that the quality of life of the patient group was
found to be lower than that of the control group for the following parameters physical function, physical roles,
vitality, and social function (p < 0.05). 
Conclusions: Even if the fracture had healed of patients with hip fractures, QoL related to physical and social
functions was not improved accordingly, new healthcare policies should be developed for these patients based
on the premise that their physical capacity may not be fully regained. Moreover, the importance of hip fracture
prevention was demonstrated by this study.
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Hip fractures generally occur in patients aged > 65
due to a low-energy trauma.  These fractures

constituted significant proportion traumas in elderly
(aged > 65 years) and account for 38% of all extremity
fractures [1]. Approximately 2.3 million hip fractures
per year are expected by 2050 owing to increased
aging population [2]. Non-surgical treatment of hip
fractures has high mortality rates [3]. Thus, surgical

treatment is recommended as earlier as possible to mo-
bilize the patients at the earliest convenience. It has
been reported that patients who were operated due to
a hip fracture in the first 48 hours and mobilized in the
early period have significantly lower mortality rates
[4, 5]. In pertrochanteric fractures, osteosynthesis is
the aim of the surgical treatment because of its meta-
physeal location. Previous studies in the literature have
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shown high union rates and high hip scores with os-
teosynthesis of pertrochanteric fractures [6, 7]. 
      Some patient dependent factors could negatively
affect the healing following surgical treatment of hip
fractures, such as the development of nutritional prob-
lems, dementia, or Alzheimer’s disease, reduced mo-
bilization capacity and prolonged hospitalization [8,
9]. Furthermore, elderly hip fracture patients have di-
minished ability to continue living independently
which directly related to their hip scores. It remains
unclear whether these patients can achieve a quality
of life (QoL) equivalent to that of their peers despite a
successful osteosynthesis of the hip fracture. Effective
treatment for hip fracture patients should include phys-
ical, mental, and social improvement. Since some
studies have reported a decrease in the physical, men-
tal, and social aspects of their patients following hip
fractures which lead to a decrease in patients' well-
being. Thus, the reversibility of this decreased QoL
deserves evaluation. However, the literature regarding
this subject has conflicting results. Some studies have
included a limited number of patients and short-term
results, whereas other studies have provided few in-
formation regarding physical deterioration, mental, or
social deterioration [10, 11]. While a few studies of
the musculoskeletal system diseases in Turkey have
evaluated QoL issues, to the best of our knowledge,
there has been no previous study that has evaluated the
QoL for a morbid pathology such as a hip fracture. 
      This study examined the mid-term healing and im-
provement of the QoL in elderly patients following hip
fractures and compared with a healthy matched popu-
lation.

METHODS

Patients and Study Design 
      The patient records were examined for 167 elderly
patients that were surgically treated for pertrochanteric
femoral fracture in our clinic between January 2012
and December 2016. The design and protocol of this
retrospective study were approved by the hospital In-
stitutional Review Board (permit no: 4328876-
929/20.02.2020). The study was conducted in
accordance with the principles of the Declaration of
Helsinki. This study included 103 patients who were
aged > 65 years and surgically treated with a proximal

femoral nail (PFN). The patients excluded who could
not be contacted during follow-up (n = 5), who were
treated with a hemiarthroplasty (n = 5), who were
treated with dynamic hip screw (DHS) (n = 2), who
were exitus during follow-up (n = 43), did not meet
reduction criteria and had lag screw malpositioning (n
= 5), nonunion and revision surgery (n = 8; 4 cut-out,
2 varus collapse, and 2 non-mechanical cause). A writ-
ten informed consent was obtained from each patient.
The demographic data and Charlson comorbidity
scores of the patients were then recorded. The frac-
tures were classified according to the AO classification
system. The mean follow-up period was 36 months
(range, 24-72 months). The overall mortality rate was
determined to be 26%. In 4 (4%) patients had cut-out. 
      A control group (n = 100) was formed of randomly
selected from patients aged > 65 years who were liv-
ing in the same geographic area without a hip pathol-
ogy and matched to the patients via their demographic
data. The patients were evaluated with the Harris Hip
Score (HHS) and interviewed with the Short Form-36
(SF-36). The SF-36 form evaluates 8 sub-parameters,
which includes physical function, physical role, bodily
pain, general health, vitality, mental health, emotional
role, and social function (Fig. 1). Then the physical,
mental, and social QoL was evaluated by comparing
the sub-parameters for the patients and the control
group. 

Clinical Treatment and Surgical Techniques 
      Mechanical and medical DVT prophylaxis was
started immediately following admission to the hospi-
tal. Following the completion of the necessary prepa-
rations for anesthesia, surgery was performed as early
as the general medical status of the patient allowed.
Surgery was performed at a mean of 3.9 days (range,
1-9 days) following admission. 
      Infection prophylaxis was administered to all pa-
tients with i.v. cefazolin preoperatively. During the
surgical procedure, initially closed reduction was tried
under traction in the supine position. Closed reduction
was often successful but 10 (10%) patients required
direct reduction maneuvers. The reduction quality was
confirmed with fluoroscopy in the anteroposterior
(AP) and lateral planes. The proximal femoral nail was
implanted as previously described techniques [12].
The operation was ended following the final fluoro-
scopic confirmation of the fracture and the nail. 
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      In the current study, two nailing systems, PFNA
(Synthes GmbH, Oberdorf, Switzerland) or PTN (Bio-
met, Warsaw, Indiana, USA), were used. Varus malre-
duction of < 120 mm or displacement of > 10 mm was
not accepted. The lag screw was placed at < 20 mm
Baumgartner’s tip-apex distance [13, 14]. One distal
static interlocking screw was used in all patients. 

Follow-up 
      The patients were mobilized with a walker on the
postoperative first or second days. Weight-bearing was
permitted as tolerated in all patients. Timing of full
weight-bearing was decided based on fracture classi-
fication: at 6th week for A1 and A2 fractures, at 12th

week for A3 fractures, respectively. The patients were
followed-up with 2-week intervals until bone union

occured and range of motion angles were noted. Pa-
tients with union continued to be followed up with an-
nual controls. Bone nonunion and implant failure were
checked radiologically. In the follow-up examinations,
union and cut-out, cut-true, varus collapse, and lateral
sliding were checked. At the final follow-up examina-
tions, the patients were evaluated with the HHS and
SF-36 [15, 16]. The HHS system and a questionnaire
SF-36 form. The HHS system incorporates a points
system with 90-100 points indicating an excellent re-
sult, 80-89 points is good, 70-79 points are fair, and <
70 points indicates a poor result. 

Statistical Analysis 
      Data obtained in this study were analyzed statisti-
cally using SPSS v.22 software, and at a confidence
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interval of 95%. Qualitative data were stated as the
frequency distribution, and quantitative data were
stated as the mean, minimum, and maximum values.
Demographic data were evaluated with the Mann
Whitney U-test. The HHS and the 8 sub-parameters
of the SF 36 of the patients and control group were
evaluated with the Mann Whitney U-test. A value of
p < 0.05 was accepted as statistically significant.

RESULTS

      The mean age of the subjects was 75.2 ± 12 years
(range, 65–93 years) in the patient group and 73.4 ±
10.4 years (range, 65–90 years) in the control group.
The gender ratio (F/M) was 2/1 for both the patient
and control groups. The mean Charlson comorbidity
score was 4.4 ± 2.1 (range, 1-7) in the patient group
and 4.1 ± 1.9 (range, 1-6) in the control group. Ac-
cording to the AO classification, 44% of the fractures
were AO 31A1, 34% were AO 31A 2, and 23% were
AO 31A 3. No statistically significant differences were
found between the patient and control groups with re-
spect to their demographic data (p > 0.05) (Table 1). 

      The mean follow-up time for the patients was 36.4
± 12.3 (range, 24-72) months. The mean of union 3.3
± 1.8 months. The HHS scores of the patients were ex-
cellent-good in 55.4% of patients, fair in 36% and poor
in %8 of patients in this study. The mean HHS for all
of the patients was 77.2 ± 10.2. 
      The SF-36 scores of the patients were evaluated
for 3 health parameters and 8 sub-parameters. The
mean scores in patients group were calculated as phys-
ical function 33.6 ± 24.9, physical role 23.6 ± 27.9,
bodily pain 63.8 ± 21.5, general health 44.9 ± 17.4, vi-
tality 36.8 ± 19.2, mental health 57.5 ± 15.2, emotional
role 43.9 ± 39.1, and social function 56.8 ± 24.1. The
mean SF-36 scores in patients and control group are
shown in Fig. 2. 
      In the comparison of the SF-36 sub-parameters,
the QoL of the patient group was observed to be lower
than that of the control group in respect to physical
function, physical role, vitality, and social function (p
< 0.001, p < 0.001, p = 0.032, p = 0.045, respectively).
The 3 health parameters, physical health, general
health, and mental health were significantly lower in
the patient group than in the control group (p < 0.05).
The SF-36 data for both groups are shown in Table 2. 
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DISCUSSION

      Non-union is a rare problem (1-2%) following
pertrochanteric fractures, and generally successful
HHS points are obtained with surgical treatment at a
high rate (85-90%) [17]. Nevertheless, higher union
rates and higher hip scores do not mean that the pa-
tients are completely healed. Thus, in addition to ob-
taining a bony union, the main aim should be
regaining independent mobility and improvement of
QoL. The surgical outcomes (HHS) of the current
study were favorable in most cases; however, the QoL
of the patients had not improved. The changes in phys-
ical, general, and mental QoL were examined in pa-
tients who obtained high hip scores and then compared
with a normative population. In this study, the values

for physical function, social function, and vitality in
the elderly with hip fractures were significantly re-
duced compared to the control group. Moreover, even
if the fracture had healed, QoL related to physical and
social functions was not improved accordingly. 
      QoL questionnaires can be generic or disease-spe-
cific. Examples of generic questionnaires are the Not-
tingham Health Profile, the Sickness Impact Profile
(SIP), Short Form 36 of the Medical Outcomes Study
(SF-36), and the EuroQol (EQ-5D) [14, 18]. The SF-
36 was published by Ware and Sherbourne, and selects
8 areas of health from a list of 40, in collaboration with
the RAND Corporation [14]. This evaluation of 36
items of 8 subtypes consists of physical function (10
items), social function (2 items), physical role diffi-
culty (4 items), emotional role (3 items), mental health
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(5 items), energy/vitality (4 items), pain (2 items), and
perception of general health (5 items). Reliability stud-
ies have been conducted for the Turkish version of the
SF-36, and the Cronbach alpha coefficients were cal-
culated for each subscale [19]. 
      Musculoskeletal system diseases such as lower ex-
tremity arthritis, lumbar pathologies, and spinal defor-
mities in the elderly could diminish the QoL of
patients because they often lead to immobilization.
Hellberg et al. [20] reported that hip and vertebral os-
teoporotic fractures can cause a decrease in predicted
QoL while upper extremity osteoporotic fractures
found not to be related decreased QoL. Rohde et al.
[18] examined the impact of hip fractures on health-
related and global QoL and they observed a significant
decrease in the QoL. They emphasized the importance
of the prevention of hip fractures [18]. Peterson et al.
[10] observed a decrease in the physical role in a 1-
year evaluation of 38 hip fracture patients. While this
study did not use a control group for comparison, the
return to previous physical activity level rate was re-
duced, and a significant change was observed in other
SF-36 parameters [10]. In a study reporting the first
year SF-36 scores of 62 hip fracture patients by Gies-
sauf et al. [11], 63% of the patients had excellent or
good results. However, they observed an increased
bodily pain, and diminished social functioning, and
mental health subscales and two summary scores
(physical and mental component of SF-36) [11]. The
absence of QoL of patients prior to the fracture makes
it challenging to compare QoL values. Furthermore,
retrospective scoring was not recommended if the na-
tional SF-36 was used or there was no control group
[21]. A strong aspect of the current study was the se-
lection of the control group from the same social re-
gion, matched demographic data of the patient group. 
      Koval et al. [22] showed that the type of fracture
surgery was not a major factor affecting the healing
but the age (> 85 years) of the patient and the pre-frac-
ture mobility capacity were the important factors. Fox
et al. [23] found that mobility prior to discharge, pro-
longed hospital stay, age, and male gender were di-
rectly influence the healing of hip fractures. In the
same study, prolonged hospital stay was also shown
to cause wound infections and pressure ulcers. In the
current study, risk groups for poor results were not
evaluated [23]. 

Limitations 
      There are some limitations of the current study.
Negative factors that affect QoL were not evaluated,
and therefore further research is required. Further-
more, a prospective study would be more enlighten-
ing, by acknowledging the difficulty in obtaining the
pre-fracture status of the patients. Future studies could
make a more systematic evaluation of elderly patients
by making comparisons with other musculoskeletal
system diseases.

CONCLUSION

      In conclusion, the results of this study showed that
the physical, social, and vitality parameters of patients
with hip fractures was lower than control group; thus,
negatively affecting their QoL despite successful sur-
gery. New healthcare policies should be developed for
these patients considering their physical capacity may
not be fully regained. In addition, this study has
demonstrated the importance of taking precautions to
prevent hip fractures before the need arises for the
treatment of hip fractures in elderly patients. 
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