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scientific study

AirBac backpacks use an innovative, patented air bladder system technology designed to
redistribute weight of backpack contents to the waist, hips and lower back.
By shifting weight to the waist and lower back area, AirBac helps promote better posture and
reduces stress on the spine. The effective result is making the load carried feel like half its weight.
Backpack injury studies support these findings. According to several studies we investigated,
the conclusions support several main points. The first is that backpack loads should be
positioned lower on the waist and hips. Another is that proper weight distribution promotes better
posture. Most important was the perception of the individual wearing the backpack as to how the
weight of the backpack felt on their back.
Using 3 different types of testing, a scientific study was performed to confirm these findings. The
three methods used were surface electromyography, standing postural analysis and x-ray analysis.
(SEMG) is a technique whereby voltage-measuring electrodes attached to the surface of the
skin are used to detect and/or infer various phenomena relating to muscular contractions. The
development of sophisticated electronic instrumentation has permitted the use of surface EMG in
most areas of ergonomics research and analysis involving muscle activity. This testing measures
how well the motor nerves are working by reading the amount of current found in the muscles. It
also measures muscle balance. Muscle balance is extremely important because the vertebrae in
the spine depend on the muscles to move properly. If one or more of the vertebrae are out of their
normal position, it disturbs nerve function. This disturbance creates muscle imbalance caused by
an abnormal amount of electrical current in the muscles on either side of the spine. As a result of
this disturbance, the muscles become weaker or stronger, tighter, or fatigued. The testing showed
the effects of the variations of weight distribution between wearing the AirBac backpack filled with
air compared to a “normal” non filled backpack.
The testing done through standing postural analysis utilized a computerized analysis of structural
support developed by Foot Leveler, Inc, The findings also confirmed that the subjects wearing the
AirBac filled with air had better weight distribution, posture and structural stability.
X-ray testing proved that the spinal alignment was much better with the AirBac backpack filled with
air in contrast of a “normal” backpack without the air bladder technology
On the following pages you will see the reports from these tests that confirm these scientific
findings.
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The SEMG first test was used as a base
comparison. The subjects were scanned without
wearing a backpack. The results are displayed
on following pages.

The second SEMG test was performed with the
subjects wearing a “normal” backpack that was
not filled with air. The results are displayed on
following pages.

The third SEMG test was performed with the
subjects wearing a AirBac backpack that was
filled with air. The results are displayed on
following pages.

The first standing postural analysis test was
used as a base comparison. The subjects were
scanned without wearing a backpack. The
results are displayed on following pages.

The second standing postural analysis test was
performed with the subjects wearing a “normal”
backpack that was not filled with air. The results
are displayed on following pages.

The third standing postural analysis test was
performed with the subjects wearing an AirBac
backpack that was filled with air. The results are
displayed on following pages.
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The first x-ray analysis test was performed with
the subjects wearing a “normal” backpack that
was not filled with air. The results are displayed
on following pages.

The second x-ray analysis test was performed
with the subjects wearing a “normal” backpack
that was not filled with air. The results are
displayed on following pages.

Several views were taken for posture analysis
with and without the backpack filled with air.
The results are displayed on following pages.

Through the testing techniques used in this scientific study, results are able to be confirmed
through well researched knowledge of skeletal, muscular and nerve systems of the body.
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Testing was performed using the
state- of-the-art insight millennium second
generation subluxation station
• Detects Areas Of Nerve Disturbance
• Documents and Monitors Results
• Provides Visual Print Out of Scans
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The first test was taken of the subjects with no backpack being worn. The results show
little or no stress on the spine and low muscle activity.
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The second test was taken of the subjects with “normal” backpack being worn. The
results show more level of stress on the spine and higher muscle activity due to the
compensation of the improper weight distribution of the backpack.

The third test was taken of the subjects with AirBac backpack filled with air being worn.
The results clearly show much lower level of stress on the spine and lower muscle
activity due to the proper and equal weight distribution of the backpack.
A study by Northeastern University (June ‘01) reported that the
average student has a VAS (Visual Analog Scale) pain level of 4.3 with
a high percent reporting in the range of 8-9. The students who wore an
air filled backpack for six weeks had a VAS pain level of 1.8, a 50%
reduction in pain.
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The first test was taken of the subjects with no backpack being worn. The results
normal pressure on the heel and ball of the feet.

The second test was taken of the subjects with backpack without air filled being worn.
There is no pressure on right heel due to a forward compensation of his body and
stress of the weight distributed on the spine.
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The second test was taken of the subjects with backpack without air filled being worn.
There is no pressure on right heel due to a forward compensation of his body and
stress of the weight distributed on the spine.
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The spine is bent forward due to the
stress on back from the weight.

The spine now much straighter and
more towards the correct position.

Back leaning back due to over
compensation for heavier weight.

Back in much straighter correct
position.

The X-Rays to the right show the back in correct anatomical position (correct posture).
As a result, there is less stress on the spine leading to less wear and tear on the joints
and ligaments.
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Adolescent standing postural response to backpack loads: a randomized controlled
experimental study. Grimmer K, Dansie B, Milanese S, Pirunsan U, Trott P.
Centre for Allied Health Research, University of South Australia City East Campus, North Terrace,
Adelaide 5000, Australia. karen.grimmer@unisa.edu.au
BACKGROUND: Backpack loads produce changes in standing posture when compared with
unloaded posture. Although ‘poor’ unloaded standing posture has been related to spinal pain, there
is little evidence of whether, and how much, exposure to posterior load produces injurious effects on
spinal tissue. The objective of this study was to describe the effect on adolescent sagittal plane standing
posture of different loads and positions of a common design of school backpack. The underlying study
aim was to test the appropriateness of two adult ‘rules-of-thumb’-that for postural efficiency, backpacks
should be worn high on the spine, and loads should be limited to 10% of body weight. METHOD: A
randomised controlled experimental study was conducted on 250 adolescents (12-18 years), randomly
selected from five South Australian metropolitan high schools. Sagittal view anatomical points were
marked on head, neck, shoulder, hip, thigh, knee and ankle. There were nine experimental conditions:
combinations of backpack loads (3, 5 or 10% of body weight) and positions (backpack centred at
T7, T12 or L3). Sagittal plane photographs were taken of unloaded standing posture (baseline), and
standing posture under the experimental conditions. Posture was quantified from the x (horizontal)
coordinate of each anatomical point under each experimental condition. Differences in postural
response were described, and differences between conditions were determined using Analysis of
Variance models.
RESULTS: Neither age nor gender was a significant factor when comparing postural response to
backpack loads or conditions. Backpacks positioned at T7 produced the largest forward
(horizontal) displacement at all the anatomical points. The horizontal position of all
anatomical points increased linearly with load.
CONCLUSION: There is evidence refuting the ‘rule-of-thumb’ to carry the backpack
high on the back. Typical school backpacks should be positioned with the centre at
waist or hip level.
AirBac specifically redistributes the weight to the lower back hip and waist level.
Subjective perceptual methods for comparing backpacks in the field.
Legg SJ, Barr A A, Hedderley DI.
Centre for Ergonomics, Occupational Safety and Health, Department of Human Resource
Management, Massey University, Palmerston North, New Zealand.
Subjective perceptual methods have provided useful information in the laboratory about small
differences in backpack design when physiological and biomechanical comparisons are ineffective,
but have never been used in the field. This study therefore evaluated, in a controlled field trial with 10
male participants, the suitability of quantitative and qualitative subjective perceptual approaches to
distinguish between subtle design differences in two backpacks, each loaded to 15 kg. In addition,
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initial quantitative subjective impressions about the two backpacks during a 15 min simulated ‘inshop’ trial were compared with post-field trial backpack preference. In the simulated ‘in-shop’ trial
the participants ‘tried out’ the backpack in a manner that was very similar to the way that they would
normally try out a backpack as if they were considering buying one in an ‘outdoor’ shop. It included
donning and doffing the pack several times and walking around the room wearing the backpack.
In the controlled field trial, participants carried the two backpacks for approximately 15 min around
a 1313m hilly outdoor track at a self-selected walking pace which elicited a moderate exercise
intensity. Seven participants preferred backpack A. Three preferred backpack B. The qualitative
approach, which required participants to provide free-format written responses to semi-structured openended questions immediately after the field trial, successfully identified specific reasons underlying
participants’ preferences.
The main reasons for preferring backpack A were better balance, weight distribution, stability up and down
hill and over obstacles, fewer pressure points on their back and easier strap location and adjustment.
AirBac specifically redistributes the weight to the lower back hip and waist level and takes the pressure
off the back. It uses easy to adjust straps.
Correlation between backpack weight and way of carrying, sagittal and frontal
spinal curvatures, athletic activity, and dorsal and low back pain in schoolchildren
and adolescents. J Spinal Disord Tech. 2004 Feb;17(1):33-40. PMID: 14734974 [PubMed indexed for MEDLINE] Korovessis P, Koureas G, Zacharatos S, Papazisis Z.
Orthopaedic Department, Spine Unit, General Hospital Agios Andreas Patras, Greece.
korovess@otenet.gr
STUDY DESIGN: Cross-sectional study using logistic and multinomial logistic analysis. OBJECTIVES:
To investigate the influence of backpack carrying on spinal profile shoulder and trunk. SUMMARY OF
BACKGROUND DATA: No similar investigations. METHODS: A randomly selected sample of 1263
students aged 12-18 years were asked for dorsal (DP) and low back pain (LBP) during the school
period and holidays. Debrunner’s Kyphometer and Scoliometer were used to measure craniocervical
angle (CCA), thoracic kyphosis, lumbar lordosis, and shoulder shift (BL). Upper trunk shift from
plumbline were recorded. RESULTS: Girls suffer from DP more often and of much more intensity pain
than boys in school period and in holidays. Backpack carrying decreased CCA and changed shoulder
and upper trunk shift. Asymmetrically backpack carrying increased DP and LBP. BL-shift increased
DP. DP and LBP increased with coronal trunk shift. Sagittal trunk shift increased LBP. Asymmetrically
carrying of backpacks increased back pain and shoulder shift in holidays. Coronal trunk shift while
carrying backpacks asymmetrically increased back pain in holidays. Asymmetric backpack carrying is
associated with high intensity pain. Frontal trunk shift is associated with high intensity pain.
CONCLUSION: Backpack carrying, particularly asymmetrically, results in shift
of upper trunk and shoulder and cervical lordosis, which furthermore seem to
increase back pain in school period and holidays. Symmetric backpack carrying is
recommended.
AirBac specifically redistributes the weight to the lower back hip and waist level and takes the pressure off
the back.

Adjustable Straps With
Extra Cushioning Allows
Weight To Rest On
Top Of Buttocks

Proprietary
Built In
Air Bladder
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