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ABSTRACT

Background: Elderly hip fractures can result in mortality and impairment, which is a serious health
concern. Reduced muscle strength exposes elderly to risk for hip fractures and affects how they regain
physical function. Since handgrip strength (HGS) is a measure of overall muscle strength, it may be a
valuable parameter to predict functional outcome after hip fractures.

Obijective: to evaluate the impact of HGS measured early after a hip fracture and its role in predicting
the 3-month functional outcome by assessing the activity of daily living (ADL) following hip fracture
surgery.

Methods: This is a prospective cohort study with a 3-month follow-up after hip fracture surgery
involving 40 elderly aged >60 years admitted to the orthopedic department of Ain Shams University
Hospital. Demographic characteristics, cognitive state, and ADL of the elderly are considered in a
comprehensive geriatric evaluation. Muscle strength was assessed by JMAR Hydraulic Hand
Dynamometer early after the hip fracture and the postoperative functional outcome was followed by
using ADL.

Results: There is a statistically significant relation between patients” HGS and ADL before and after
surgery, where 95.5% of patients with weak HGS having assisted ADL after 3 months of operation,
while those with normal HGS showed 38.9% with independent ADL and 61.1% having assisted ADL.
Conclusion: The current study confirms that HGS evaluated at hospital admission in patients with hip
fractures, plays a predictive role in the postoperative functional outcome. Therefore, it's necessary to
incorporate HGS assessment into the evaluation of hip fracture patients in the acute phase.
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INTRODUCTION

Hip fractures in elderly adults are serious the best rehabilitation procedures in
fractures that can lead to immobility and order to prevent poor outcome [2].
long-term dependency, which has a Egypt is expected to have close to 130
negative impact on the quality of the million residents by 2050, with more
patient's life and creates an economic than 30% of its population aged 50 and
burden on healthcare systems and over [3].

societies [1]. These facts are challenging Age-related reductions in physiological
to clinicians in determining who is at risk abilities like coordination, vision, motor
of a poor prognosis early during hip function, executive function, muscular
fracture treatment in order to set strength, and bone strength all increase
appropriate rehabilitation objectives, the risk of hip fractures [4].Despite the
improve perioperative care, and define fact that hip replacement is one of the
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most effective surgeries performed in
health centers, there are several surgical
and nonsurgical factors that affect the
success of the performed surgery [5] .
Functional evaluation in hip fracture
patients is an important aspect of
multidisciplinary assessment and has a
significant prognostic value. Muscle
weakness is seen as an important
determinant of frailty [6]. HGS has
frequently been used as a measure of
muscle strength because it is an objective
measurement that is quick, simple to
determine, independent of observation
variance, and affordable, It is also
correlated to frailty indicators other than
chronological age [7]. Various studies
have shown the prognostic value of HGS
in patients with hip fractures [8].
However, few studies have been carried
out in the acute phase [2].

As a result, the purpose of this study
was to evaluate the role of HGS as a
predictor of muscle strength measured
early within 5 days of hip fracture, as
well as postoperative of 3-month
functional outcome after hip fracture
surgery measured by using ADL via
telephone.
OBJECTIVE
To evaluate the impact of HGS measured
early after a hip fracture and prediction
the 3-month functional outcome by
assessing the ADL following hip fracture
surgery.
METHODS

This is a prospective observational
cohort study with a 3-month follow-up
by assessing ADL via telephone after hip
fracture surgery. All participants were
interviewed after giving informed oral
consent. A comprehensive geriatric
assessment that included demographic
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data, past medical history, and drug
history was done.

40 elderly patients, 60 years of age or
older, male or female, with hip fractures
who were admitted to the orthopedic
department of Ain Shams University
Hospital for surgical repair of a femur
fracture by fixation or arthroplasty were
included in the study. Those who were
known to have rheumatoid arthritis,
peripheral neuropathy, any deformity
that interferes with the strength of the
muscle, cancer or terminal illnesses with
a life expectancy of less than 6 months,
or patients with moderate to severe
dementia were excluded from the study.
Mini-mental state examination: A mini-
mental state examination (MMSE) was
performed as a baseline of cognition to
exclude dementia. The MMSE will be
administered on the third day of the
patient's stay to allow the patient to
become acquainted with the unit. The
scale runs from one to thirty. A MMSE
score of 20 or below indicated cognitive
impairment, a score of 20 to 27
suggested potential cognitive
impairment, and a score of 27 or higher
showed normal cognitive function
(Arabic version) [9].

Handgrip strength: A standardized
examination of HGS will be done early
after hip fracture within 5 days of
operation. HGS will be measured at the
second handle position with a JIMAR
hydraulic hand dynamometer (Sammons
Preston Inc., Bolingbrook, IL, USA).
Patients will be seated, with their
shoulders adducted and in neutral
rotation, their elbows flexed at 90
degrees, their wrists flexed between 0
and 30 degrees, and their ulnar deviation
between 0 and 15 degrees. Following
physiotherapy staff guidance, three trials
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at maximal voluntary squeezing will be
done on both hands, with the greatest
result of the dominant hand utilized for
statistical analysis [10].

Activity of daily living: score (0-6) is
based on independence in feeding,
continence, transfer from bed to chair,
going to the toilet, bathing, and dressing.
We compare it before and after surgery
because if ADL after surgery returns to
the same level as before surgery, it
indicates full recovery; if it diminishes, it
suggests incomplete recovery [11].

We follow up the function outcome of
the patients after 3 months of operation
by assessing ADL via telephone call.
Data entry and statistical analysis were
on a personal computer using Statistical
Package for Social Science (SPSS)
(version 26) Quantitative variables were
presented in the form of means and
standard deviation. Qualitative variables
were presented in the form of frequency
tables (number and percent). A
comparison between quantitative
variables was carried out. A comparison
between qualitative variables was carried
out using Pearson’s y2 test. Correlation
between two quantitative variables was
carried out using the Spearman
correlation coefficient. The statistical
difference was accepted when P < 0.05
and P< 0.001 is considered highly
significant.

Ethical considerations

The study was performed in adherence
to the principles established by the
Declaration of Helsinki, and the study
methodology was reviewed and
approved by the Ethical Committee of
Scientific Research and the Research
Review Board of the Geriatrics and
Gerontology Department, Faculty of
Medicine, Ain Shams University.
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Informed verbal consent was obtained
from all the participants because some of
the participants were illiterate and could
not provide signed consent. The ethics
committee approved using verbal
consent.

RESULTS

The current study is a prospective
observational cohort study. The study
sample finally included 40 elderly
patients, 60 years or older, with hip
fractures who were admitted to the
orthopedic department of Ain Shams
University Hospital, with the mean age
being 6919 years 55% of them were
males and 45 % were females, 42.5% of
the study population were retired and
45% of them were housewives, 52.5% of
the study population were illiterate and
85% of the study populations lived with
their families, the majority of the patients
were non-smokers [ table 1].

The frequency of comorbidities among
cases was 50% of patients had HTN,
30% of patients had visual impairment,
and around a quarter of them had a
previous history of fracture [table 1].
There is no statistically significant
relationship between patients' HGS and
their past medical history, with the
exception of those with hypertension and
ischemic heart disease, where the
majority of these patients had a weak
hand grip [table 2].

Environmental causes such as slippery
floors and stairs were the most common
cause of hip fracture 33% of patients
with hip fracture were using walking aids
before surgery [table 3].

There is a statistically significant
relationship between patients’ HGS and
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patients' ADL and IADL before surgery
[table 4].
Additionally, there is a statistically
significant relationship between patients'
HGS and their functional recovery from
surgery, as determined by ADL. After 3
months following surgery, 95.5% of
patients with poor HGS demonstrated
assisted ADL, compared to 38.9% of
patients with normal HGS had
independent ADL and 61.1% of them
showed assisted AD [table 5].
According to type of operation there is
no statistically significant relationship

between the type of operation and
surgery outcomes (as ADL after 3
months of operation and walking aid
after surgery). But there is a clinically
significant difference between fixation
operation and arthroplasty operation,
where about 87.5% of patients who
underwent arthroplasty versus 75% of
patients who underwent fixation reported
assisted ADL after 3 months of surgery.
Also, 54.2% of patients who underwent
fixation operations became bedridden
versus 25% of patients who underwent
arthroplasty [table 6].

Table (1): Demographic characteristics of the study population:

N %
Age 69+9 |67
Mean * SD (min — max) / Median (1QR) (60- 90)((62-74)
Bk Male 22 55.0%
Female 18 45.0%
Retired 17 42.5%
Occupation Manua.l labor 1 2.5%
Job office 4 10.0%
Housewife 18 45.0%
Illiterate 21 52.5%
. [Primary < 6 years 4 10.0%
Educational levelivq o6 17 years 7 17.5%
Highly educated > 12 years| 8 20.0%
Lives alone 6 15.0%
Residency Lives with his family 34 85.0%
Institutionalized 0 0.0%
Non-smoker 24 160.0%0}
Smoking Smoker 7 [17.5%]
Ex-smoker 9 [22.5%]
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Table (2): The Frequency of comorbidities in study population:

N %0
| No 25 62.5%
|°M Yes 15 37.5%
No 20 50.0%
HTN Yes 20 50.0%
No 39 97.5%
&l Yes 1 2.5%
No 36 90.0%
s Yes 4 10.0%
No 31 77.5%
Sl Yes 9 22.5%
Visual impairment Mo 28 70.0%
P Yes 12 30.0%
Peripheral No 39 97.5%
neuropathy Yes 1 2.5%
Previous fracture MO 31 77.5%
Yes 9 22.5%
Parents history of hip[No 40 100.0%
fracture IYes 0 0.0%

DM: Diabetes mellitus, HTN: Hypertension, HF: Heart Failure, AF : atrial fibrillation ,ISHD: ischemic heart disease.

Table (3): Relation of Patients HGS level and patients’ medical past history :

HGS Score P
Normal Weak
N Row % N Row %
Non-smoker 10 WU1L7% 14  [58.3% 371
Special Habits # Smoker 5 71.4% 2 28.6%
Ex-smoker 3 33.3% 6 66.7%
lbom No 12 148.0% 13 [52.0% .622
) Yes 6 40.0% 9 60.0%
No 13 65.0% 7 35.0% .011*
Al Yes 5 25.0% 15 [75.0%
AF # No 18 146.2% 21  [53.8% .360
Yes 0 0.0% 1 100.0%
HE # No 18  [50.0% 18  [50.0% 114
Yes 0 0.0% 4 100.0%
ISHD # No 17 54.8% 14 45.2% .027*
Yes 1 11.1% 8 88.9%
No 18 47.4% 20 52.6% 492
|cKD# Ves b .o% > [100.0%
Visual impairment # No 15 [53.6% 13 146.4% .165
Yes 3 25.0% 9 75.0%
Peripheral neuropathy # No 17 43.6% 22 56.4% 450
I Yes 1 100.0% 0 0.0%
|Previous — No 16 [51.6% 15 [48.4% 1149
Yes 2 22.2% 7 77.8%

Chi square test and (#) Fisher exact test were used, P-value < 0.05 is considered statistically

significant.
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Table (4): Description of environmental causes in the studied elderly patients:

N %
No 35  [87.5%
Illumination
Yes 5 12.5%
No 6 [15.0%
Slippery floor
Yes 34  [85.0%
0,
|Icrowded No 33  [82.5%
Iplace Yes 7 17.5%
No 10  [25.0%
Stairs
Yes 30 [75.0%
0
Walking aid| \° 27 [67.5%
|before surgery Ves 2 losos

Table (5): Relation of Patients HGS level and patients’ ADL, IADL and use of
walking aid

HGS Score
Normal Weak P
45% 55%
N % |[N] %
0 o | .009%
Walking aid before surgery ! MY 16| 88.9%] 11| 50.0%
Yes 2] 11.1%[ 11| 50.0%
Independent 15| 83.3%| 9| 40.99% | -006*
ADL before surgery ! Assisted 3] 16.7%] 13] 59.1%
Dependent 0| 0.0%(| 0] 0.0%
Independent 15| 83.3%| 9| 40.99% | -006*
IADL before surgery ! Assisted 3] 16.7%] 13] 59.1%
Dependent 0| 0.0%| 0] 0.0%
Independent 7| 38.9%| 0| 0.0%] 002*
ADL after 3 months of operation # Assisted 11| 61.1%[ 21 95.5%
Dependent 0] 0.0%| 1] 4.5%
No aid 2| 11.1%| o| 0.0% | -020%
Walking aid after surgery # Assisted by aid | 12| 66.7%| 9| 40.9%
Bed ridden 4] 22.2%] 13] 59.1%

Chi square test and (#) Fisher exact test were used, P-value < 0.05 is considered statistically
significant.
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Table (6): Type of operation in relation to ADL and walking aid before and after

surgery
Operation Type
Fixation Orthoplasty P
N % N %

Walking aid before | No 15 62.5% 12 75.0% 408
surgery Yes 9 37.5% 4 25.0%

Independent 13 54.2% 11 68.8% 356
ADL before surgery | Assisted 11 45.8% 5 31.2%

Dependent 0 0.0% 0 0.0%
ADL after 3 moniths Ind«.apendent 5 20.8% 2 12.5% .807
of operation Assisted 18 75.0% 14 87.5%

Dependent 1 4.2% 0 0.0%
Walking aid after No gid . 1 4.2% 1 6.2% 133
surgery ASS|st_ed by aid 10 41.7% 11 68.8%

Bed ridden 13 54.2% 4 25.0%

Chi square test and (#) Fisher exact test were used, P-value < 0.05 is considered statistically

significant.

DISCUSSION

The most common reason for older patients to
be admitted to trauma units is hip fractures.
There is general agreement that surgery is the
best option for treating hip fractures and aims to
restore function as much as possible to pre-
injury levels [12]. According to estimates, there
would be 4.5 million hip fractures worldwide by
2050, up from 1.26 million in 1990 [13]. Hip
fractures occur in about 14% of women and 6%
of men during the course of their lifetimes [14].
There is very little information available about
the epidemiology of hip fractures in Egypt.

In the Middle East, around 52,000 hip fractures
were documented in 1990, and this number is
expected to increase to 192,000 by 2025 and
435,000 by 2050 [15].

The mean age of cases in the current study was
(6929) years old and this goes by other studies
which evidenced increasing age as a major risk
factor for non-pathological fragile fractures,
such as Al-algawi et al. (2019), who found that
most of the population study was older (70 —79)
age group and Alpantaki et al. (2020) who
confirmed that the incidence of hip fractures
was higher in the “older” elderly than the
“younger” one [16,17].
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In the current study, there was a positive
association between a low level of education
and hip fracture, That was consistent with the
findings of other researchers abroad [18,19].
These results were different from some previous
studies such as Colais, et al. (2013) who found
decreased incidence of hip fractures with low
education and socioeconomic status [20].

In the current study, we discovered that
numerous medical diseases, such as ISHD and
HTN, are regarded as risk factors for hip
fracture in older adults. This supports the
findings of Valentin et al. (2021), who
discovered that the risk of hip fracture is
enhanced by co-morbid medical disorders such
AF and the usage of antihypertensive
medications [19]. This goes with Al-algawy et
al. (2019) observations that comorbid medical
conditions were strongly linked to higher risk
factors for hip fractures in the elderly support
this as wel [16].

The goal of recovery following a hip fracture is
to regain baseline functional activities, but Prior
findings show a significant gap between this
goal and reality. A large number of older adults
surviving hip fractures suffer decreased
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functional ability (up to 50% in prior studies)
[21].
In the current study, we found that elderly
patients who had hip fracture surgery
dramatically worsened in ADL following
surgery. Even after a 3-month follow-up, the
ADL decline persisted because most patients
were doing ADL independently before the
surgery. After surgery, 70.8% of them needed
assistance. The majority of people who received
assistance prior to surgery 93.8% of them
continued to receive it following surgery, while
6.2% developed dependency.
In another study, Tanaka et al. (2016) found
that factors like age, the type of fracture, and
pre-rehabilitation activities of daily living were
indicators of a decline in activities of daily
living at six months, with 37.2% of patients
with hip fractures failing to return to their pre-
fracture levels six months after surgery [22].
According to Chang et al. (2019), after a hip
fracture was repaired, up to 80% of elderly
patients were unable to return to their pre-injury
ADLSs during a 6-month follow-up [23].
In comparison to the type of operation in the
current study 60% of the patients had fixation
operation and 40% of them had arthroplasty
operation, the current study showed that there is
no statistically significant relationship between
the type of operation and surgery outcomes (as
ADL after 3 months of operation and Walking
aid after surgery). But there is a clinical
significance difference between type of
operation and function, where about 87.5% of
patients underwent arthroplasty versus 75% of
patients who underwent fixation reported
assisted ADL after 3 months of surgery. Also,
54.2% of patients who underwent fixation
operations became bedridden versus 25% of
patients who underwent arthroplasty.
HGS is measured noninvasively, making it
suitable for repeated measurements. It is not
only part of the sarcopenia diagnostic criteria,
but it has recently gained attention as a
prognostic predictor for postoperative ADL
[24].
Based on HGS, the current study found that
55% of the study population showed clinically
significant weakness. Patients with weak grip
strength were older, more comorbid,
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functionally impaired, and had reduced quality
of life at admission.

This clearly indicates a decline of reserve and
function across multiple physiological systems
in this group of patients, this result agreed with
Selakovic et al.,(2019) who showed that hip
fracture patients with a validated threshold for
clinically weak grip strength assessed at an
early stage had significantly poorer functional
recovery after 3 and 6 months compared to
patients with a grip strength above the cutoff
points [2]. Furthermore, the current findings
provide evidence that HGS along with several
other prognostic factors, such as age, pre-injury
residence, functional status and health-related
quality of life, presence of comorbidities, and
postoperative complications, traditionally
considered in clinical practice can
independently predict short- and long-term
functional outcome.

HGS was assessed at various time points in
different studies. There are several studies
evaluating the prognostic value of HGS
measured in the acute setting after hip fracture.
Savino et al. (2013) showed that HGS
measured at hospital admission significantly
predicted walking recovery after hip fracture
,Alvarez MN et al .(2016) also concluded that
HGS assessed in the first hours after hospital
admission for hip fracture surgery is an
indicator of functional recovery after three
months and Wehren et al. (2005) found that
HGS predicted the self-reported ability to
perform activities of daily living during a 12-
month follow-up period [25,26,27].

All the other studies assessed grip strength later
point after hip fracture such as Beloosesky et
al. (2010) who showed that HGS was
significantly associated with functional
independence 6 months after hip fracture and Di
Monaco et al. (2015) reported a significant
association between grip strength at admission
to a rehabilitation hospital and functional
outcome at the end of inpatient rehabilitation
and at a 6-month follow-up [8,28].

With the use of a hand dynamometer, Choi et
al. (2021) measured the HGS of 242 elderly
people who had hip fractures. They suggested
that HGS is a reliable indicator of postoperative
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problems, making it valuable for preoperative
screening [29].

In contrast, Steihaug et al. (2005) who
investigated the impact of HGS early after
fracture was the only one who found no
association between grip strength and short- and
long-term functional outcomes [30].

The current study has identified HGS assessed
in the acute setting as a potential prognostic
predictor of functional outcome in patients with
hip fractures. This was in agreement with
Savino et al. (2013) who also discovered a link
between decreased grip strength and poor lower
extremity performance [25]. .

In conclusion, there is a significant focus on the
importance of HGS as a prognostic marker
following hip fracture in older persons. The
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