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Abstract 

Background: The abdominal draw-in maneuver (ADIM) has been suggested to enhance core stability through the improvement of 
lumbopelvic stability. Although the effect of ADIM and core muscle activation on some biomechanical parameters has been studied, the 
effect of exercising a few minutes of this maneuver on balance test results has not been established yet. 
Objectives: This study aimed to determine the effect of exercising a few minutes of ADIM on balance test results. 
Methods: This study included 18 apparently healthy participants in the age range of 18-60 years. The participants performed a fall risk 
test using the Biodex balance system. Afterward, the participants were instructed to perform the abdominal drawing-in maneuver. The 
fall risk test was repeated while the participants were performing this maneuver. The results were compared with the data obtained from 
participants at the beginning of the study using paired t-test. Data were analyzed according to the participants’ BMI (more or less than 25 
kg/m2) or abdominal circumference (more or less than 100 cm) to reveal the effect of doing ADIM on balance scores in these subgroups. 
Results: Based on the obtained results, a significant improvement was observed in the means of balance scores after the participants 
performed the ADIM. Further analysis revealed a significant improvement in the means of balance scores of individuals with abdominal 
circumference more than 100 cm or BMI more than 25kg/m2 (P˂0.05).  
Conclusion: The short-term impairment of postural control can be dangerous, especially for elderly individuals with abdominal obesity 
in risky situations, such as mass gatherings. Therefore, it is recommended that individuals with a high risk of falling should be instructed 
to practice ADIM correctly. 
 
Keywords: Abdominal obesity, Abdominal draw-in maneuver, Balance, Fall, Mass gathering 

 
1. Background 

Postural balance is the capacity to obtain 
equilibrium by maintaining the body’s center of 
gravity (CoG) over the body’s base of support (1). 
Maintenance of postural balance includes the 
perception of sensory inputs from body motions, 
processing of sensorimotor information in the 
Central  Nervous  System (CNS), and implementation 
of suitable musculoskeletal responses. It depends on 
rapid, continuous processing of visual, vestibular, and 
somatosensory inputs followed by smooth and 
synchronized neuromuscular actions (2). 

Balance training has been used as part of the 
preventive programs for ankle and knee injuries 
during sports (3,4). The weak core musculature is a 
major cause of incompetent movements that can lead 
to tissue damage (5,6). The transverse abdominal 
(TrA) muscle, is considered an important part of the 
core muscles (7). It is believed that the abdominal 
muscles and the deep spine muscles (i.e. TrA and 
multifidus) are automatically activated prior to the 
limb muscles in functional upper and lower limb 
movements, such as arm lifting or walking (8). It has 
been suggested that the abdominal draw-in 
maneuver (ADIM) can enhance core stability by the 

improvement of lumbopelvic stability (9,10). This 
maneuver is used to activate the TrA muscle as one of 
the motor control exercises for lumbar stabilization 
training programs. The ADIM is considered the basic 
exercise for spinal stabilization and restores proper 
neuromuscular control and strengthens the muscles 
of the lateral wall of the abdomen, including TrA, 
Internal Oblique (IO), and External Oblique (EO) 
(11,12). 

 Acute TrA contraction can increase the tension of 
the thoracolumbar fascia and intra-abdominal 
pressure (13). The thoracolumbar fascia attaches the 
lower limbs (via the gluteus maximus) to the upper 
limbs (via the latissimus dorsi) and allows the core to 
be involved in coherent kinetic chain activities. It 
covers deep muscles of the back and trunk including 
the multifidi and has attachments to the IO and TrA; 
therefore, supplying three-dimensional aid to the 
lumbar spine and core stability (14). The MRI and 
ultrasonography imaging showed that during a 
drawing-in action, the TrA and IO muscles contract 
bilaterally to form a musculofascial band (like a 
corset) which improves the stabilization of the 
lumbopelvic region (15).  

A variety of training approaches have been 
proposed for injury prevention programs including 
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neuromuscular control training, core stability 
training, balance training, and plyometric exercise 
(16,17). Although the effect of abdominal drawing-
in maneuver and core muscle activation on some 
biomechanical parameters has been studied (11-
18), the effect of doing a few minutes of this 
maneuver on balance test results has not been 
established yet. It is hypothesized that better TrA 
function during this maneuver can improve balance 
test results by improving the stabilization of the 
lumbopelvic region.  

 

2. Objectives 

This study aimed to determine the effect of 
exercising a few minutes of ADIM on balance test 
results. 

 

3. Methods 

The study participants included 18 apparently 
healthy participants in the age range of 18-60 years 
to whom the study objective was explained and 
written informed consent was obtained from them. 
It is worth mentioning that, the consent form was 
prepared according to the Helsinki Declaration for 
medical research and Shahid Beheshti University  
of medical sciences ethical guidelines which 
emphasizes the priority of health and human rights 
of the participants. Therefore, the exclusion criteria 
were set accordingly. Participants were excluded if 
they had unstable conditions (e.g. acute pain in 
back or knee,  moderate/severe dyspnea, abnormal 
fatigue or muscle weakness), were distressed or 
agitated, were pregnant, had known cardiovascular 
disease including hypertension, cancer, diabetes, 
and pre-diabetes, intermittent claudication, 
multiple sclerosis (MS), history of vertigo during 
the previous six months, Parkinson’s disease  
or other neurological conditions which affect  
the balance control, and major rheumatologic 
conditions, such as vaculities, rheumatoid arthritis, 
or lupus. 

The height, weight, body mass index (BMI), and 
abdominal circumference (at the level of anterior 
superior iliac spines) of participants were measured 
at the beginning of the test. The participants 
undertook a fall risk test using the Biodex balance 
system after proper instruction. In this test, the 
participants tried to maintain their balance on a 
fluctuating disc with fixed feet and open eyes. The 
high fluctuation means poor balance. The test was 
repeated three times and each time it took about 
two minutes. The mean scores were measured by 
the system. Higher scores indicated a poorer 
balance state. Subsequently, the participants were 
instructed to perform the abdominal drawing-in 
maneuver by a verbal cue from the first author.  
They were asked to gently draw in their navel to 
their spine while breathing normally. Following the 
proper instruction of standing abdominal drawing-
in maneuver, the fall risk test was repeated while 
the participants were doing this maneuver. The 
results were compared with initial data obtained 
from the participants. Data were also analyzed 
according to BMI (more or less than 25 kg/m2) and 
abdominal circumference (more or less than 100 
cm) to analyze the effect of doing ADIM on balance 
scores in these subgroups. Test results were 
compared using paired t-test and SPSS software 
(version 7). A p-value less than 0.05 was considered 
statistically significant. 

 

4. Results 

In total, 10 out of 18 participants were male and 
the rest were female. Descriptive statistics of the 
participants are presented in Table 1. Totally, 
significant improvement was observed in the balance 
score means (lower figures mean better balance 
scores) after doing abdominal drawing-in maneuver 
(P-value=0.004). Further analysis revealed a 
significant improvement (reduction) in the balance 
score means in individuals with abdominal 
circumference more than 100 cm or BMI more than 
25 (Table 2). 

 
Table 1. General characteristics of the participants. 

Variable  Minimum Maximum Mean Standard deviation 
Age 20 61 40.05 13.05 
Weight  54 92 75.00 10.67 
Height  146 191 167.55 12.16 
Abdominal  circumference   67 116 98.17 10.72 
BMI 18.91 31.60 26.61 3.73 

 
Table 2. The results of the comparison between mean balance scores and BMI as well as abdominal circumference 

Index  Number Mean balance score (before) Mean balance score (after) P-value 
Total participants  18 2.14 1.64 0.004 ⃰ 

BMI 
Less than 25 kg/m2 6 1.52 1.28 0.178 
More than 25kg/m2 cm 12 2.27 1.76 0.021* 

Abdominal 
circumference 

Less than 100 cm 10 1.59 1.38 0.086 
More than 100 cm 8 2.70 1.96 0.034* 
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5. Discussion 

Based on the obtained results, the performance of 
the draw-in maneuver improves the results of fall 
tests. Core muscle training stabilizes the body trunk 
through the maintenance of an erect posture by 
resisting the influence of gravity. Core musculature 
includes abdomen, pelvis, and spine muscles which 
are involved in the functional movements of 
extremities (19). Based on the results of a study 
conducted on healthy subjects, the performance of 
the abdominal drawing-in maneuver in combination 
with bridge exercise three times a week for four 
weeks led to better balance test results (using Tetrax 
device) compared to when only the bridge exercise is 
practiced (20). To the best of the authors’ knowledge, 
no other studies evaluated the effect of practicing 
ADIM on healthy individuals and on the balance test 
results. In a similar study conducted on healthy 
subjects, it was revealed that the induction of fatigue 
separately in trunk extensor and abdominal muscles 
significantly impaired standing postural control 
immediately post-fatigue, and the recovery of 
postural control occurred within two minutes post-
fatigue. No significant changes in trunk position were 
observed after recovery and cases could quickly 
receive somatosensory information. Moreover, the 
impairment of postural control seemed greater when 
the trunk extensor muscles rather than the 
abdominal muscles were fatigued; however, the 
severity of this impairment was not statistically 
significant (21). This study highlighted the 
importance of short-term actions of abdominal 
muscles in regaining postural control and was unique 
considering its study design which was somehow 
similar to that of the present study. Moreover, it 
supports the idea that the abdominal muscles, such as 
trunk extensor muscles, have a main short-term role 
in postural control during upright stance.  

In another study conducted on patients with 
chronic low back pain, it was revealed that doing an 
abdominal draw-in maneuver three times a week for 
four weeks increased the TrA muscle thickness (22). 
In another study performed on stroke patients, the 
application of four weeks of abdominal drawing-in 
maneuver, three times per week, 30 minutes each 
time, resulted in the statistically significant 
improvement in grip strength, the results of balance 
test (modified functional reach test) and peak 
expiratory flow values. The main difference here is 
that all of the mentioned studies have been done on 
patients, while this study was conducted on healthy 
individuals. Moreover, the patients in the other 
studies had performed abdominal draw-in 
maneuver weeks before the balance test, while in 
this study participants learned the maneuver just 
before the testing. 

The improvement of balance test scores following 
the practice of ADIM in individuals with abdominal 

obesity and higher BMI in the present study was 
consistent with findings in other studies which 
investigated the effect of obesity on postural stability 
(23-25). Based on the results of these studies, obese 
individuals have poor postural stability and 
abdominal obesity is a risk factor for postural 
instability. In fact, change of body contour induced 
by doing ADIM can displace the center of gravity 
backward and reduce anterior pelvic tilt (26) 
indicating that these individuals need to adopt a less 
corrective ankle torque for countering gravitational 
torque. 

Regarding the limitations of the present study, 
one can refer to the fact that instruction of the 
participants and conduction of the fall risk test 
before and after instruction was done by the same 
person, therefore no blinding was performed in this 
study. Moreover, the performance of correct ADIM 
maneuver and fall risk test results were influenced 
by education and training provided to the 
participants, and since some persons needed more 
time and training than others to master the 
maneuver and fall test, this can affect the test results. 
Therefore, it is suggested that more objective versus 
subjective balance tests should be adopted in future 
studies. Finally, the low sample size of the study 
makes it difficult to generalize the effect of doing 
ADIM on persons without obesity or abdominal 
obesity. Accordingly, similar studies should be 
conducted with larger sample sizes. Furthermore, it 
is recommended that similar studies be conducted 
on the effect of ADIM on sportspeople with high 
mental concentration demands, such as shooting and 
archery (27).  

 

6. Conclusion 

The correct performance of ADIM should be 
educated to people with a high risk of falling, 
especially in risky situations, such as mass gatherings 
since a short-term impairment of postural control can 
be dangerous in these situations, especially in obese 
elderly individuals. Moreover, ADIM can help 
sportspeople to improve their sports performance 
especially in the case of athletes who need high 
balance demands, such as gymnasts, dancers, and 
mountain climbers. 
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