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EXAMINING THE CORRELATION BETWEEN
HIP ADDUCTOR MUSCLE STRENGTH, CORE
STABILIZATION, AND LOWER EXTREMITY
PERFORMANCE IN HEALTHY INDIVIDUALS

ORIGINAL ARTICLE

ABSTRACT

Purpose: This study aimed to investigate the correlation between hip adductor muscle strength and
endurance, core stabilization, and lower extremity performance.

Methodsi One hundred thirty-three healthy individuals were included in the study. Bilateral hip
adductor muscle strength was evaluated with a compression test by using a sphygmomanometer,
and endurance was evaluated by the number of hip adduction repetitions for each extremity
performed in the side-lying position in one minute. Core stabilization was evaluated by the endurance
of the trunk muscles (the time of maintaining the flexion of the trunk 60 degrees, the lateral bridge
position, and the trunk extension against gravity). Lower extremity dynamic balance (Y balance test)
and performance (single-leg and triple-crossover hop test) were also evaluated.

Results¥ A positive and moderate correlation was found between hip adductor muscle strength
and endurance of nondominant (r=0.529, p<0.001) and dominant (r=0.355, p<0.001) trunk lateral
flexors on the lower extremity side, dominant single-leg hop test (r=0.314, p<0.001), and dominant
(r=0.362, p<0.001) and nondominant (r=0.331, p<0.001) triple-crossover hop test. A negative and
low level of correlation was found between hip adductor muscle strength and dominant (r=-0.235,
p=0.007) and nondominant (r=-0.244, p=0.005) Y balance test total scores, and dominant (r=-0.167,
p=0.055) and nondominant (r=-0.186, p=0.032) Y balance test posteromedial scores.

Conclusionl Hip adductor muscle strength and endurance were significantly correlated with core
stabilization, lower extremity dynamic balance and performance, and hip adductor muscle strength,
balance, and performance test scores were affected by gender.

Keywords: Core Stability, Muscle Strength, Physical Functional Performance

SAGLIKLI BIREYLERDE KALCA ADDUKTOR KAS
KUVVETININ, KOR STABILiZASYONU VE ALT
EKSTREMITE PERFORMANSI iLE iLiSKIiSININ

iINCELENMESI

ARASTIRMA MAKALESI

0z
Amag: Bu calismanin amaci, kalca adduktor kas kuvveti ve enduransi ile kor stabilizasyonu ve alt
ekstremite performansi arasindaki iliskiyi arastirmakti.

Yontem: Calismaya 133 saglikli birey dahil edildi. Bilateral kalca adduktér kas kuvveti
sfigmomanometre kullanilarak sikistirma testi ile, endurans ise her bir ekstremite icin yan
yatis pozisyonunda bir dakika icinde yapilan kalca adduksiyon tekrar sayisi ile degerlendirildi.
Kor stabilizasyon, gévde kaslarinin enduransi (gévdenin 60 derece fleksiyonunu, lateral kopri
pozisyonunu ve yercekimine karsi gévde ekstansiyonunu sirdiirme siiresi) ile degerlendirildi. Alt
ekstremite dinamik dengesi (Y denge testi) ve performans (tek ayak ve ti¢ adim ¢apraz sicrama testi)
degerlendirildi.

Sonuglar: Kalca adduktér kas kuvveti ile nondominat (r=0,529, p<0,001) ve dominant (r=0,355,
p<0,001) alt eksremite tarafindaki gévde lateral fleksérleri enduranslari, dominant tek ayak sicrama
testi (r=0,314, p<0,001), dominant (r=0,362, p<0,001) ve nondominant (r=0.331, p<0,001) ti¢ adim
capraz sicrama testi skorlari arasinda pozitif yon ve orta diizeyde iliski bulundu. Kalca adduktér
kas kuvveti ile dominant (r=-0.235, p=0.007) ve nondominant (r=-0.244, p=0.005) Y denge testi
toplam skorlari ve dominant (r=-0.167, p=0.055) ve nondominant (r=-0.186, p=0.032) Y denge testi
posteromedial skorlari ile negatif yon ve dustik diizeyde iliski bulundu.

Tartigma: Kalca adduktér kas kuvveti ve enduransi ile core stabilizasyon, alt ekstremite dinamik
denge ve performansi arasinda anlamli iligski bulunmustur ve kalca adduktér kas kuvveti, denge ve
performans test skorlari cinsiyetten etkilenmektedir.

Anahtar Kelimeler: Kor Stabilite, Kas Kuvveti, Fiziksel Fonksiyonel Performans
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INTRODUCTION

Today, participation in sporting activities has ex-
panded not only to athletes but also to too many
participants, with the increase in participants’
interest and recreational resources (1). The hip
adductors account for approximately 25% of
the lower limb muscle volume of healthy adults.
Since the proportion of muscle volume is closely
related to muscle strength, the muscle strength
of the hip adductors is higher than that of other
hip muscles. Due to sudden changes in the di-
rection of sports activities and explosive power
hip adductor muscles are injured more frequent-
ly, and this causes pain (2,3). Apart from sports
activities, hip adductor muscles are among the
muscles that should be avoided from injuries due
to their contribution to lowering extremity stabi-
lization and spine stabilization and their effects
on knee biomechanics. Determining the factors
associated with the strength of the hip adductor
muscles is deemed significant for the prevention
of injuries and the planning of rehabilitation pro-
grams (4).

Core muscles are the main stabilizer muscles.
The endurance and balance of these muscles
are related to the entire spine biomechanics.
Besides, abnormal pelvic mechanics that can
lead to injuries can be prevented by maintain-
ing the strength balance of the lower extremi-
ty and core muscles (5). The contractions of the
hip adductors are responsible for the adduction
movement of the lower limb and are also in-
volved in the control of pelvic movements when
body weight is supported by only one lower limb.
Furthermore, contractions of the hip adductors
facilitate coordination between the pelvic and
abdominal muscles. The striated muscles of the
urethral wall also contract during contraction
of the hip adductor muscles along with the pel-
vic floor muscles. Contraction of the adductor
muscles facilitates synergistic intrapelvic mus-
cle contraction. Considering the correlation be-
tween hip adductor muscles and trunk muscles,
internal and external obliques work together
with hip adductor muscles to provide not only
functional movement but also stabilization by
connecting to each other in the anterior oblique
sling system (6). Although we have already had
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this information, there are no studies present in
the literature, as far as we could review, examin-
ing the correlation between hip adductor muscle
strength and core stabilization in healthy young
individuals.

Evaluating lower extremity performance pro-
vides information about the ability to perform
advanced activities and sports aptitude (7). Ex-
tremity strength and endurance are important
components that determine performance pow-
er and post-performance injury risk (8). In the
research examining the correlation between
muscle strength around the hips and functional
performance tests, the strongest correlation has
been found between performance test scores
and hip adductor strength. However, it has been
reported that more research is needed on this
issue (9).

The hypotheses of this study are as follows;

H1: There is a relationship between hip adductor
muscle strength and core stabilization in healthy
individuals.

H2: There is a relationship between hip adduc-
tor muscle strength and lower extremity perfor-
mance in healthy individuals.

Based on all these, we aimed to examine the cor-
relation between hip adductor muscle strength
and endurance, core stabilization, and lower ex-
tremity performance in healthy individuals.

METHODS

Ethics committee approval of this study was ob-
tained from Pamukkale University Non-Interven-
tional Clinical Research Ethics Committee with
the committee decision dated 24.12.2019 and
numbered 22, and necessary changes were made
with the committee decision dated 08.12.2020
and numbered 23. The research was carried out
at Burdur Mehmet Akif Ersoy University Burdur
Vocational School of Health Services University.
The students at the university in the 2019-2020
and 2020-2021 academic years were informed
about the research through the school informa-
tion system and were invited to participate in
the research. Informed consent forms were ob-
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tained from the participants according to the
Declaration of Helsinki, and information was
given about the evaluations.

The sample size of our research was determined
by the G*Power (3.1.9.2) program. It was planned
to include at least 111 participants in our re-
search to achieve 90% power with r=0.27 (10)
a=0.05 type | error, B=0.10 type Il error.

Inclusion criteria: individuals who are between
18 and 25 years of age; volunteers; who can un-
derstand and apply the relevant instructions; and
individuals who can speak and understand Turk-
ish were included in the study. Exclusion criteria:
subjects with spine and lower extremity injuries
or surgery in the last 6 months; individuals who
have chronic pain in the spine and lower extrem-
ities; individuals who have systemic and chronic
diseases; recreational or professional athletes;
individuals who have muscle shortness in the
lower extremities that affects performance were
not included in the study. Individuals who wanted
to leave the study voluntarily and individuals who
could not complete the assessment content for
any reason were excluded from the study. The
sampling flow chart of the research is presented
in Figure 1.

In the evaluation, the demographic information
and dominant lower extremity information of
the participants were recorded through a pre-
pared form. Lower extremity dominance was de-
termined by examining the dominant foot while
kicking the ball (11). The strength and endurance
of hip adductor muscles were evaluated. Static
endurance measurements of trunk flexors, exten-
sors, and lateral flexors were performed in eval-
uating core stabilization. Since it would affect
performance, dynamic balance evaluation was
performed, and lower extremity performance
tests were applied. All the assessments of one
participant were made by the same person on
the same day. Muscle strength, endurance, dy-
namic balance, and performance were evaluated
with appropriate rest intervals.

Muscle strength

Hip adductor muscles strength measure-
ment: The strength of the hip adductor muscles
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was evaluated by using a sphygmomanometer.
Before initiating the evaluation, a pre-test was
applied to 45 individuals in order to determine
the validity of the sphygmomanometer. Then the
measurement for the research was initiated. The
sphygmomanometer was fixed at 10 millimeters
of mercury (mmHg) while the participant’s hips
were flexed to approximately 45 degrees, and
the soles of the feet were lying on their back
on the bed. The cuff of the sphygmomanometer
was placed between both knees. The participant
compressed the cuff. After the compression, the
closest pressure value up to 5 mmHg was mea-
sured as the isometric force (12). Each measure-
ment was performed three times, and the mean
score of the three measurements was recorded
as the score. Hip adductor muscle strength mea-
surement is presented in Figure 2.

Hip adductor muscles endurance measure-
ment: In order to measure the dynamic endur-
ance of the adductor muscles, a 20-degree arc
with normal hip adduction value was drawn on
the wall. The participant was positioned in the
side-lying position so that the hip, knee, and an-
kle joints were in the same line. The participant
was asked to perform as many hip adductions as
possible within 60 seconds, with the participant’s
foot on the spring drawn on the wall. The num-
ber of adductions performed correctly (reaching
the reference line) was recorded for both legs
(The clinical test applied for the dynamic endur-
ance measurement of the hip abductor muscles
was designed so that it was appropriate for the
dynamic endurance measurement of the hip ad-
ductor muscles.) (13).

Core stabilization

Trunk flexor muscles endurance assess-
ment: The participant’s trunk was positioned in
60° flexion, knees in 90° flexion, with feet fixed
on the bed and arms crossed in front. The partic-
ipant was asked to try to maintain trunk flexion.
While continuing the position, the participant
was told to breathe without holding their breath
(14).

Trunk extensor muscles endurance assess-
ment: The participant was positioned in the
prone position so that the pelvis and lower ex-



tremities remained on the bed, and the torso
hanging from the bed from the anterior superi-
or of the spine iliac. The lower extremity weight
was stabilized with the help of the researchers.
The participant was instructed to cross their
arms forward and lift their torso backward. The
participant was also asked to try to maintain
trunk extension (14).

Trunk lateral flexor muscles endurance as-
sessment: The participant was positioned on
the left side for the right side and on the right
side for the left side with the forearm parallel to
the bed. When ready, the participant was asked
to do a side bridge with support from the elbows
and feet.

The tests were terminated as soon as the partic-
ipant was not able to maintain the test position
or when the body oscillations were observed. The
time obtained with the stopwatch was recorded
in seconds (14).

Lower extremity performance

Dynamic balance measurement (Y balance
test): The participant was asked to place their
feet in the very center of the test setup. The par-
ticipant was told to lie down with the other foot
in the anterior, posterolateral, and posterome-
dial directions while standing in balance on one
leg. Three trials were performed before initiat-
ing the test. The participant was then asked to
lie down three times in each direction. The larg-
est distance lying down by the participant was
recorded in centimeters. For the total score cal-
culation, the participant’s leg length was mea-
sured for both extremities. The distance lengths
in three directions were summed up. The test
score was obtained by dividing the total value by
3 times the leg length of the same side and mul-
tiplying it by 100. It is accepted that the higher
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the score, the better the balance is (15).

Lower extremity performance tests: Per-
formance evaluations were carried out with
single-leg hop and triple-crossover hop tests.
For both tests, a track with a long vertical line
passing through the middle of a horizontal line
was used. In the single-leg hop test, the partic-
ipant jumped on the vertical line with the finger
line behind the horizontal line (16). The distance
between the heel and the horizontal line was
measured. In the triple-crossover hop test, the
participant on one foot made triple crossover
jumps, crossing the vertical line, on the right or
left side of the vertical line, with the finger level
behind the horizontal line. The distance between
the heel and the horizontal line was measured.
Scores were recorded for both legs. It is accept-
ed that the higher the score, the better the per-
formance of the individual is (17).

Statistical Analysis

Statistical analyses were performed with SPSS
24.0 (IBM SPSS Statistics 24, Armonk, NY: IBM
Corp.) package program. Continuous variables
were expressed as mean + standard deviation
and categorical variables were expressed as num-
bers and percentages. The Kolmogorov-Smirnov
test was used for the normal distribution of the
variables examined. The Mann-Whitney U Test
was used to compare independent group differ-
ences. The Spearman Correlation analysis was
used to examine the correlations between con-
tinuous variables. p<0.05 was considered sta-
tistically significant. The correlation coefficient
between 0.1-0.29 was considered low, while the
correlation coefficient between 0.30-0.49 was
considered moderate, the correlation coefficient
between 0.50-0.69 was considered high, and the
correlation coefficient between 0.70 and above
was considered very high (18).

Table 1. Mean Age, Height, Weight, and BMI of the Participants

Min-Max X+SD
Age (year) 18-25 20.03+1.15
Height (m) 1.40-1.89 1.67+0.09
Weight (kg) 42-95 61.83+11.94
BMI (kg/m?) 16.94-32.03 22.09+3.14

Data presented as X + SD, min: minimum, max: maximum, m: meter, kg: kilogram, kg/m?: kilogram/ square meters, BMI: body mass index
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Table 2. Values of the Continuous Variables of the Participants

Variables Min-Max X+SD

Hip adductor muscles strength (mmHg) 93.33-300 167.47 + 40
Dominant hip adductors endurance (repetitions) 20-120 52.55+17.59
Nondominant hip adductors endurance (repetitions) 18-112 4999 + 16.4
Trunk flexors endurance (sec) 12-600 125.41 + 109.85
Trunk extensors endurance (sec) 7-156 46.26 + 27.41
;I'Sr:;k lateral flexor endurance on the dominant lower extremity side 2-109 3763 + 24.4
(Tsr:cn)k lateral flexor endurance on the nondominant lower extremity side 2.115 39.43 1 26.32
Y balance test- dominant anterior (cm) 43-100 60.94 + 10.47
Y balance test- dominant posteromedial (cm) 13-97 4797 +16.16
Y balance test- dominant posterolateral (cm) 31-100 572 +12.84
Y balance test- dominant total (cm) 41.92-108.79 64.6 + 13.92
Y balance test- nondominant anterior (cm) 39-87 60.66 + 10.69
Y balance test- nondominant posteromedial (cm) 21-97 4903 +164
Y balance test- nondominant posterolateral (cm) 34-113 59.29 + 12.57
Y balance test- nondominant total (cm) 40.56-108.79 65.68 + 13.68
Dominant single-leg hop test score (cm) 28-134 72.92 +22.79
Nondominant single-leg hop test score (cm) 6-148 69.74 + 23.83
Dominant triple-crossover hop test score (cm) 109-454 22811 £ 64.13
Nondominant triple-crossover hop test score (cm) 115-453 22514 + 63.45

Data presented as X+SD, min: minimum, max: maximum, mmHg: millimeters of mercury, sec: second, cm: centimeter

RESULTS

The mean age of the participants was 20.03+1.15
(18-25) years, and their mean body mass index
(BMI) was 22.09+3.14 (16.94-32.03) kg/m2. The
number of female participants was 94 (70.7%),
whereas the number of male participants was 39
(29.3%). The dominant lower extremity of 121
(919%) participants was right, while the dominant
lower extremity of 12 (9%) participants was left
(Table 1). The values of the continuous variables
of the participants are presented in Table 2.

A positive and moderate level correlation was
found between hip adductor muscle strength
and dominant (r=0.355, p<0.001) and nondom-
inant (r=0.529, p<0.001) trunk lateral flexor en-
durance, dominant single leg hop test (r=0.314,
p<0.001), and dominant (r=0.362, p<0.001) and
nondominant (r=0.331, p<0.001) triple-cross-
over hop test scores. A positive and low-lev-
el correlation was found between hip adductor
muscle strength and the nondominant single-leg
hop test (r=0.288, p=0.001). Besides, negative

Y
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and low-level correlations were found between
hip adductor muscle strength and dominant Y
balance test total score (r=-0.235, p=0.007) and
posteromedial score (r=-0.167, p=0.050), non-
dominant Y balance test total score (r=-0.244,
p=0.005) and posteromedial score (r=-0.186,
p=0.032), and the difference in the endurance of
the trunk lateral flexors between the dominant
and nondominant sides (r=-0.247, p=0.004) (Ta-
ble 3).

A positive moderate-level correlation was found
between dominant hip adductor endurance and
trunk flexor endurance (r=0.306, p<0.001). Pos-
itive and low-level correlations were found be-
tween dominant hip adductor endurance and
trunk extensor endurance (r=0.189, p=0.029),
dominant trunk lateral flexors endurance
(r=0.177, p=0.041), and dominant Y balance
test posteromedial score (r=0.173, p=0.046). A
positive and low-level correlation was found be-
tween nondominant hip adductor endurance and
trunk flexor endurance (r=0.228, p=0.008), trunk
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Table 3. The Correlation between Participants’ Hip Adductor Muscle Strength and Core Stabilization, Lower Extremity

Balance and Performance

Hip adductor muscle strength

Variables r p
BMI 0.174 0.045*
Hip adductor endurance

Dominant extremity 0.147 0.091
Nondominant extremity 0.157 0.071
Core stabilization

Endurance of trunk flexors 0.149 0.087
Endurance of trunk extensors 0.036 0.679
E:tciléﬁgc;es?dfetrunk lateral flexor on the dominant lower 0.355 0.000*
E)ngﬁir][;es?dfetrunk lateral flexor on the nondominant lower 0.529 0.000*
Dominant Y balance test

Anterior -0.131 0.132
Posteromedial -0.167 0.050*
Posterolateral -0.088 0.313
Total score -0.235 0.007*
Nondominant Y balance test

Anterior -0.162 0.062
Posteromedial -0.186 0.032*
Posterolateral -0.081 0.353
Total score -0.244 0.005*
Lower Extremity Performance

Dominant single-leg hop test 0.314 0.000*
Nondominant single-leg hop test 0.288 0.001*
Dominant triple-crossover hop test 0.362 0.000*
Nondominant triple-crossover hop test 0.331 0.000*
Dominant vs. Nondominant Differences

Endurance difference of trunk lateral flexors -0.247 0.004*

Spearman correlation analysis r= correlation coefficient, p= significance value, *p<0.05 statistically significant difference, BMI: body mass index

extensor endurance (r=0.185, p=0.033), and
dominant (r=0.218, p=0.012) and nondominant
(r=0.199, p=0.022) trunk lateral flexor endurance
(Table 4). The comparisons of hip adductor mus-
cle strength, lower extremity balance, and per-
formance scores according to gender are shown
in Table 5.

DISCUSSION

In our research, in which we aimed to examine
the correlation between hip adductor muscle
strength, core stabilization, lower extremity dy-
namic balance, and performance in healthy indi-
viduals, a correlation was found between trunk

lateral flexor endurance and hip adductor muscle
strength and endurance. Besides, a correlation
was observed between trunk flexor and extensor
endurance and hip adductor endurance. Correla-
tions were also revealed between posteromedi-
al and total score of dynamic balance and hip
adductor strength and endurance and between
lower extremity performance and hip adductor
muscle strength.

Many studies have included the relationship be-
tween BMI and lower extremity muscle strength.
Although there was a negative relationship be-
tween BMI and lower extremity muscle strength
in studies that included obese and normal BMI
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Individuals assessed for eligibility

(n=166)

v

Individuals participating
in the assessment
(n=133)

Individuals analyzed
{n=133)

Figure 1. The Sampling Flow Chart of the Research

individuals and examined the relationship be-
tween BMI and lower extremity muscle strength,
in a study that included young and healthy par-
ticipants with a BMI of 35 and below and a pos-
itive correlation was found between BMI and
lower extremity muscle strength. (19,20,21). Our
study was also performed with a young and sim-
ilar population with a mean BMI of 22.09+3.14
kg/m?, and a positive correlation was found be-
tween hip adductor muscle strength and BMI.
Similar to the results of the study mentioned
above, the fact that our population had normal
BMI values may have caused this conclusion.

Hip adduction increases oblique muscle activity
and isometric contraction of adductor muscles
facilitates contralateral oblique muscle function
through the muscle sling system (22). Probably
because of this, in our research, we observed a
correlation between trunk lateral flexor endur-
ance and hip adductor muscle strength and en-
durance. Hip adductor muscle strength and en-
durance may have a significant role in the lateral
stabilization of the trunk. Therefore, hip adduc-
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Individuals not included
(n=33)

» [ndividuals who do
not meet the
inclusion critena
(n=13)

+ |ndividuals who
refuse to participate
(n=20)

tor strength and endurance should also be con-
sidered in cases associated with a lack of lateral
stabilization and thus, should be included in the
rehabilitation program.

It has been reported that imbalances and defi-
cits in core muscles will cause increased fatigue,
decreased lower extremity endurance, and in-
creased risk of injury (23). Our research found
a negative correlation between the dominant
and nondominant difference in trunk lateral flex-
or endurance and hip adductor muscle strength.
Although this correlation is low it suggests that
hip adductor muscle strength may be adversely
affected as the difference between the dominant
and nondominant sides increases, that is to say,
as an imbalance occurs in the trunk muscles.

It has been shown that the contraction of hip
adductor muscles during different exercises such
as bridge and sling exercises increases the ac-
tivation of muscles such as transversus abdo-
minus, multifidus, and erector spina in healthy
young individuals (24). We found a correlation



Table 4. The Correlation between the Participants’ Dominant and Nondominant Hip Adductor Endurance and Core Stabili-

zation, Lower Extremity Balance and Performance
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Dominant hip adductor endur-

Nondominant hip adductor

ance endurance
Variables r p r p
Core stabilization
Endurance of trunk flexors 0.306 0.000* 0.228 0.008*
Endurance of trunk extensors 0.189 0.029* 0.185 0.033*
E)r;?::aezgfegigusr'iﬂé;ateral flexor on the dominant 0177 0.041* 0218 0.012*
Dominant Y balance test
Anterior 0.044 0.613 0.021 0.811
Posteromedial 0.173 0.046* 0.107 0.221
Posterolateral 0.141 0.105 0.089 0.311
Total score 0.112 0.198 0.067 0.442
Nondominant Y balance test
Anterior 0.121 0.165 0.070 0.422
Posteromedial 0.156 0.072 0.104 0.206
Posterolateral 0.125 0.151 0.024 0.781
Total score 0.130 0.136 0.067 0.445
Lower Extremity Performance
Dominant single-leg hop test 0.133 0.127 0.158 0.068
Nondominant single-leg hop test 0.059 0.502 0.099 0.256
Dominant triple-crossover hop test 0.094 0.280 0.060 0.496
Nondominant triple-crossover hop test 0.019 0.826 -0.006 0.949

Spearman correlation analysis r= correlation coefficient, p= significance value, *p<0.05 statistically significant difference

between dominant and nondominant hip adduc-
tor endurance and trunk extensor endurance in
our research. In this case, hip adduction exer-
cises performed simultaneously with trunk ex-
tension exercises may facilitate the function of
trunk extensors. It may be beneficial for them to
take part in exercise programs together.

The plank exercise with unilateral and bilat-
eral hip adduction increases the activation of
the rectus abdominis and oblique abdominals
(25). Besides, another study mentions a synergy
connecting the muscles of the internal oblique,
transversus abdominis, rectus femoris, and hip
adductors. It has been stated that this synergy
deteriorates after an intervention that causes
fatigue, such as taking a sidestep, and accord-
ingly, a decrease in hip control function may oc-
cur (26). In our research, we found a correlation
between dominant and nondominant hip adduc-

tor endurance and trunk flexor endurance. Add-
ing hip adduction activity to exercises focusing
on improving core stabilization such as plank
may increase the effectiveness of the exercise.
Also, improving hip adductor endurance can in-
crease the effectiveness of the exercise.

Balanced lower extremity motor activities are
associated with lower extremity performance
(27). Y balance test, one of the dynamic balance
tests, imitates the functional activities of daily
life quite well. It also provides a better analysis of
bilateral postural control asymmetry, injury risk,
or post-injury damage (28). In the research ex-
amining the correlation between lower extremity
strength and dynamic balance in patients who
had had an operated ankle fracture six months
before; a correlation was reported between hip
adductor muscle strength and anterior, postero-
medial, and posterolateral balance in the intact
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Table 5. Muscle Strength, Lower Extremity Balance, and Performance Comparisons by Gender

Variables Min-Max X+SD p
Hip adductor muscle strength
(mmHg)
Female 93.33-216.66 154.15+27.21

0.000*
Male 106.66-300 199.57+47.43

Dominant hip adductor muscle
endurance (repetitions)

Female 20-88 51.58+14.41

0.329
Male 23-120 54.87+23.64
Nondominant hip adductor
muscle endurance (repetitions)
Female 20-91 4997+14.52

0.929
Male 18-112 49.79+20.34
Dominant Y balance test score
(cm)
Female anterior score 43-84 60.15+10.44 0177
Male anterior score 47-100 62.85+10.43 ’
Female posteromedial score 13-88 47.09+£16.20 0335
Male posteromedial score 20-97 50.08+16.08 '
Female posterolateral score 33-89 56.07+12.08 0131
Male posterolateral score 31-100 59.90+14.30 '
Female total score 42.57-97.86 65.94+13.68 0741
Male total score 41.92-108.79 65.07+13.86 '
Nondominant Y balance test
score (cm)
Female anterior score 39-87 60.09+11.03 0131
Male anterior score 45-87 62.02+9.83 '
Female posteromedial score 21-94 48.08+16.37 0.304
Male posteromedial score 28-97 51.31+16.46 '
Female posterolateral score 34-90 57.52+11.70 0017*
Male posterolateral score 45-113 63.54+13.69 ’
Female total score 40.56-97.78 65.01+13.85 0.598
Male total score 4598-108.79 63.61+14.22 ’
Dominant single-leg hop test
score (cm)
Female 28-130 66.91+20.15

0.000*
Male 40-134 87.41+22.50
Nondominant single-leg hop
test score (cm)
Female 6-123 62.89+19.42

0.000*
Male 32-148 86.26+25.58
Dominant triple-crossover hop
test score (cm)
Female 109-373 207.45+48.59

0.000*
Male 155-454 277.90+70.06
Nondominant triple-crossover
hop test score (cm)
Female 115-366 203.76+48.71

0.000*
Male 127-453 276.69+65.71

The Mann-Whitney U Test analyzed, data presented as X + SD, min: minimum, max: maximum, mmHg: millimeters of mercury, cm: centimeter, p= significance
value, *p<0.05 statistically significant difference
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Figure 2. Strength Measurement of the Hip Adductor Muscles.

1) Starting position 2) Compression moment

extremity. It has been stated that this may be
due to the involvement of hip adductor muscles
in hip flexion and extension movements (29). In
our research, we observed a negative correlation
between posteromedial and total balance scores
and hip adductor strength and endurance. This
negative correlation has not been previously re-
ported in the literature. This situation may be
caused by other components (such as height, leg
length, and the flexibility of the contractile and
non-contractile structures of the lower extremi-
ties and trunk) on which the dynamic balance is
affected. Just as in our research, low correlations
were reported between balance and lower ex-
tremity muscle strength in children, adolescents,
young, middle-aged, and old adults in a review
and meta-analysis (30). In our study, we found a
significant difference between the dominant and
nondominant sides in the Y balance test pos-
terolateral, posteromedial, and total scores. This
is thought to support the literature (31,32) stat-
ing that balance is affected by dominance. The
fact that the total score of the dominant side is
higher than that of the nondominant side may
also indicate that the ability.

Functionality is a term that is widely used in
the clinic and that includes reaching a goal as
a result of movement but does not have a stan-
dard form for this reason there is no standard
for evaluating functionality. But functional per-
formance is evaluated with the help of tests to

embody physical abilities and to identify activ-
ity-specific disorders. (33,34). In the research
examining the correlation between the strength
of the muscles around the hip and function-
al performance tests, the strongest correlation
was found between the triple-crossover hop test
and the hip adductor peak strength (9). In our
research, we found a correlation between hip ad-
ductor muscle strength and hop test scores. In
this case, we suggest that hip adductor strength
should not be ignored in exercise programs de-
signed for functional performance improvement
in athletes or when returning to normal function
after an injury.

Differences in lower extremity strength and ki-
nematics between genders have been the sub-
ject of many studies (35,36). Among the results
reported in studies are that especially sagittal
plane movements are affected by gender differ-
ences (37), males show better aerobic and mus-
culoskeletal system performance than females,
and females have lower hip abductor and ex-
ternal rotator muscle strength than males (35).
In our study, hip adductor muscle strength and
lower extremity performances were found to be
higher in males than in females by the literature.
The higher muscle strength of males may have
caused them to be more skillful in performance
tests, to generate more explosive power re-
quired for jumping, and to elicit balance reaction
responses more easily.
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The strengths of our study are that it is one of
the few studies investigating the correlation be-
tween hip adductor muscle strength, core sta-
bilization, and lower extremity performance in
healthy individuals. In our study, all assessments
were performed by the same researcher in an
environment where the assessments were pre-
pared. In our research, all the evaluations were
made by the same researcher in an environment
prepared by the evaluations.

The limitation of our research; was the distribu-
tion of the students in Burdur Mehmet Akif Ersoy
University Burdur Vocational School of Health
Services, which is the population of our research,
was not equal by gender, and the female pop-
ulation was higher. In other words, while the
number of female participants in our research
was 94, the number of male participants was 39.
This situation is thought to have created several
inequalities according to gender in our research.

There is no research on the parameters related
to hip adductor muscle strength in the young and
healthy population (except for athletes). In this
research, we aimed to reveal the correlation be-
tween hip adductor strength, core stabilization,
and lower extremity performance in this popu-
lation. Hip adductor muscle strengthening exer-
cises may be included in the exercise programs
applied to improve core stabilization and lower
extremity performance in healthy individuals.
Besides, there is a need to examine the correla-
tion between hip adductor muscle strength and
core stabilization in different musculoskeletal
system problems. Hip adductor strengthening
exercises can contribute to increasing the stabi-
lization of individuals with stabilization problems
more effectively. In addition to the performance
tests used in the evaluation of athletes, includ-
ing hip adductor muscle strength to the evalu-
ations may also reveal the correlation between
adductor muscle strength and performance in
athletes. It may also be beneficial in terms of the
efficiency of sports performance, and the pre-
vention of lower extremity injuries can contrib-
ute to the planning of post-injury rehabilitation
and reinjury prevention programs.
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