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Interaction with Car Seat: As A Predisposing Factor

The purpose of this study was to investigate the human interaction with the car seat, and
weather the resultant posture adopted has any effect on, or links to predisposition to low back pain.

To carry

this investigation a questionnaire was specifically designed to include questions

pertaining to personal demographic data, history of back pain, features of seating design, effect
that driving had upon the car user. Out of sixty questionnaires forwarded to car drivers, only fifty
persons responded. Analysis of the collected data revealed that the design of car seating does have
an influence upon the symptoms experienced by subjects suffering from low back pain. However,
the study did not established if the seat design was the primary cause of the back problems.

ow back pain is animportant public
health problem in all industrialized
nations. One definition of low back
pain (LBP) is any pain felt between

the ribs an
cause. Off
predisposed
alterations

d the top of the leg, due to any
ten the painful conditions are
| by poor postural habits. Due to the
in man behavioral pattern from that

of a hunter and cultivator to a sedentary life,
bent over books and machines'®.

Because

become in

work environments have
creasingly automated and compu-

terized, many workers may be living spending
a greater proportion of their lives sitting. This

position is
with back
sitting as

often uncomfortable for individuals
pain. Volinn'” included prolonged
one of the common risk factors

assoclated with low back pain.

Due to the increasing number of back
problems occurring in association with poor
postural behavior, there has been rtising
interest in the prevention of such problemns by
the means of ergonomic studies. Particular
interest has been expressed toward the stresses
on the spine and its associated soft tissues,
induced by sitting. Numerous studies have
been carried out to investigate the siiting
postures in the work place and at school™",
However, there is little available published
literature on car seating.

The potential problems involved in the
sitting posture, is a backward rotation of the
pelvis due to the tension generated in the
posterior thigh muscles. This rotation is
compensated by a flatiening or flexion of the
lumbar spine. The degree of the pelvic rotation
and its resultant alteration in the lumbar spine
will determine the posture of the remaining
body segments'>. When a person undertakes a
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position of sitting hisfher body tissues (inter-
vertebral disc, spinal ligament and para
vertebral muscles) are subjected to various
changes in stresses. These stresses not only
lead to changes in structure, but also on
function"

With  recent development in the
economic and standard of living, it can be
assumed that a high proportion of the general
public either own or have access to a car and
that it is used for a number of hours per week.
This being the case, therefore it is crucial to
study the postural habits of car drivers and the
potentially detrimental effects that these
postures may have. The present study was
designed to investigate, for how-far, car

seating provide adequate postural support to
enable the driver to maintain a healthy sitting
posture, and prevent the predisposition to low
back pain.

Subjects:
A survey study was conducted on
employees working in two governmental

establishments in Cairo. For the purpose of the
study, a questionnaire form was specifically
designed and forwarded through the social
worker of every establishment among
employees who own or drive a car. Of sixty
questionnaires  forwarded only 50 were
completed and returned, giving a response rate
of 83%. They were 21 female (42%) of an
average age of 33.5 4 years, and 29 male
(58%) of an average age of 37 7 years. Fifty
four percent of the respondents had a history
of low back pain. They were 13 female and 14
male. The average car age 7.71 3.31 years
for male and 3.98 3.08 years for male.

Table (I): Average age, height, and weight of fifty

respondents
Variable Female (n =21) Male (n = 29)
Age (yr) 33514 377
Height (cm) | 165.61 + 7.72 17893 £ 5.8
Weight (ke) | 57.1 £ 6.81 77.86 * 10.4
Procedure:

A questionnaire (see appendix) was
designed to obtain personal demographic data
pertaining to their ownership and use of the car

e.g.the make of the car they use an
of their ownership to it. Overall
body area comfort ratings were ing
questionnaire, along with questia
subjective analysis with regards t
seating design. A section was also
those subjects who had a history g
In this section the subjects we]
complete questions with regard t
that driving had upon their conditig

The comfort rating scale
unipolar and had a five point
extreme comfort, E = Extreme disc

d the period
and specific
luded in the
ns requiring
n features of
included for
f back pain.
re asked to
o the effects
n.

used, was
scale (A =
pmfort).

The unipolar comfort scale was as follows:

: extremely comfortable

: comfortable

: no noticeable discomfort
: uncomfortable

: extremely uncomfortable.

e ll=NeN--Ng

A tota] of sixty questionnaires were

printed and divided equally betwee]
wotkers who handed them in the
establishment.
randomly hand out the questionn

h two social
ir respective

Fach ofie was asked to

aires among

working colleagues who own and drive a car.

The subjects were requested toc

omplete and

return the questionnaires within one week.
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| respondents  using descriptive  statistics.

The
questionnair
individually

However, this study was not intended to

data of each section in the compare between specific car design. So,
e was sorted out for each subject finding on specific car make could not be
and then analysed for all the drawn.
147 EFemale Number
HMale Number

OTotal

Make of Car

Figure (1) G
male respond

raphic representation of the distribution in ownership of different makes of car by female and
dents.

127} T Female Numbsr
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1077 Oratal

Mumbser of People
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Figure (2)
number of n

Graphic representation of the number of people suffering from back pain compared fo the
on-back pain suffers in relation to a specific make of car.
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Table (2): Details of time spent by subjects in their car.

, Variable = ] __ Female N Male
Time spent in car per week (hrs) 7.05+ 332 ‘ 1414 £ 4.46
Average journey time (mins) o ' _' _ o 27.62 £971 ,,,,,,,: ﬁ 7m§i70797 ,
_Percentage journy for woyklbusiﬁcss e 5476% +26.88% | _6§._S_§f7a_v’£:1f§;@%
Percentage of iime for social / domestic ‘ 1 o A524% + 26.88% 34.45% + 19.49%

Table (3): Car seat comfort in retation to the time spent in the car (female / male).

~ Respond | Initial | After 15 min | After 45 min | Affer I hr
_Extremely comfortable | = 2/0 R | B 00 U0
Comfortable | . 816 | 804 58 | 133
I No noticeable discomforl o wiar 1113 85 13
Uncomfortable . _ | b2 | 22 | 85 1314
_Extremely comfortable (O 0/0 ooon e
After 15 min, Initial 3 Extremely comiortable
0% 0% H Comfontable
7%
. OnN ticeabl
h 48% discomigr
289, §8 0O Uncomigrtable
M Extremely
' uncornfortable
Adter 15 min. After 15 min.
0% Q%
10% 0% 10% . 0%

After 45 min 0% After 45 min 0%

0%

0%

18%

38% 53%

After 1 hr. After 1 hr,

10% 0% 14% 10% 0% 10%

y 14%

Fgure (3): Show the distribution of comfort rating in relation to time for female (on the left) and for the
male (on the right).
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Table (4): Body parts comfort rating after a ourney of one hour or more (female / male).

Respond Head/Neck Shoulder Lower Back Buttock Thighs
Extremely comfortable 1/1 0/1 0/0 0/0 0/0
Comnfortable 6/6 4/5 32 3/4 4/5
No noticeablel discomfort 10/12 8/14 2/12 6/16 12/17
Uncomfortable 4/9 9/8 12/14 10/7 5/6
Extremely Uncomfortable 0/1 0/1 4/1 2/2 0/1

| Headmeck BExtrermely comfortable HeadNeck EIExtremely cormfortable
Bl Comfortable B Cormfortable
3% 3% 1%
BINo noticeable 3% \ BNo noticeable
discorfort discomfort
OUncomfortable Buncomfortable
B Extremely 42% B Extremely
uncomfortable uncormfortable
Shoulder Shoulder
3% 3% 17%
43 E A LA,
Lower Back Lower Back
19% 0% 14% , 0% 7%
57%
Buttock Buttock
Thighs Thighs
50%

Figure (4): Showing the distribution of comfort rating forindividual body areas of female (on the left) and male (on
the right) after a journey of one hour or more.
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Analysis of the results obtained from the
questionnaire showed that 27 (54%) of the 50
subjects who responded had a history of back
pain. They were fourteen males and thirteen
females. This result demonstrates a greater
incidence of LBP in the number of the females
population (62% of the total number of the
females) in comparison with 42% of the total
number of males. Twelve (92%) of the 13
females expressed that their symptoms are
aggravated whilst driving, in comparison with
10 (71.5%) of the 14 males who are
experiencing LBP during driving.

The mean age of cars driven by women
was 7.71 years, in comparison the mean age of
cars driven by men was 3.98 years. This may
give some indication toward the change in the
design of car seating in recent years. This
suggestion is further reinforced when
considering the time spent driving the
vehicles. The mean time spent driving by men
per week was 14.14 hours, some 7.09 hours
more than the mean time spent by women
(mean time being 7.05 hours). The mean
average journey time for men was also greater
by 19.97 minutes.

With regard to the car seat comfort in
relation to the time spent in the car, the
comfort ratings depicted by the subjects
changed dramatically over time. In the female
population (21 subjects) the rating scale
showed the following:

s At the initial time of driving, 2 subjects
reported that the seat was extremely
comfortable, 8 subjects expressed that the
seat was comfortable, 10 reported no
noticeable discomfort, and 2 reported
uncomfortable.

¢ After 15 minutes of driving, 8 subjects
reported that they feel comfortable, 11
reported no noticeable discomfort and 2
reported uncomfortable.

¢ After 45 minutes of driving, 5 females
reported that the car seat was felt
comfortable, 8 reported no noticeable
discomfori, and 8 subjects reported
uncomfortable.

» After one hour driving, |3 subjects
reported that the car seat was comfortable,
3 reported no noticeable discomfort, 13
reported uncomfortable and 2 reported
extremely uncomfortable.

In the male population (29 respondents) the

following was reported:

* At the initial driving, 16 subjects reported
that the car seat felt comfortable, 11
reported no noticeable discomfort, and 2
reported uncomfortable.

e After 15 minutes of driving 14 subjects
reported comfortable, 13 reported no
noticeable discomfort, and 2 reported
uncomfortable.

e After 45 minutes driving,
reported comfortable, 15 reported no
noticeable  discomfort, reported
uncomfortable and one subject reported
extremely uncomfortable.

e After one hour driving,
reported comfortable, 9
noticeable  discomfort, 1 reported
uncomfortable, 2 subjects reported that
the seat felt extremely uncomfortable.

8 subjects

3 subjects
eported no

The overall rating of the 50 respondents
surveyed that after an initia] period of
adjustment, 24 of the total number of subjects
judged their seats to be comfortable, while
only 2 judged their seat to be extremely
comfortable. Of the remaining 24 subjects a
total of 2l subjects perceived no noticeable
discomfort. The remaining 4 subjects judged
their seat to be uncomfortable even after only a
short period of time. Over a period of one hour
there is a gradual decrease in
subjects rating their seat as comf:
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corresponding  (although not proportional)
increase in | the number of subjects rating their
seat as uncomfortable. After one hour a total
of 27 subjects judged their seat to be
uncomfortable, a further 5 expressing extreme
discomfort. | Throughout the time period a
notable number of subjects regarded their seats
with no noticeable discomfort (i.e.2l subjects
initially, 24 after 15 minutes, 23 after 45
minutes and 2 after one hour).

The results of comfort ratings for the
individual |body areas again were varied.
However, there was a greater number of
subjects expressing discomfort and extreme
discomfort |for the individual areas after a
period of one hour or more than there where

subjects expressing comfort or extreme
comfort (i.e. 38.4% of all questions answered
related a feeling of discomfort or extreme

discomfort compared with a total of only 18%
expressing comfort or extreme comfort for the
same areas). The area where most discomfort
was expressed was in the lumbar or lower back
region. 52% of all the subjects expressed a
feeling of discomfort in this area (of this 54%
wliere men,| 46% where women). A further 10
% expressed a feeling of extreme discomfort
(20% where men, 80 % where women). It can
also be seen that 48.3% of the male subjects
depicted their backrest as being too flat (42%
of the female subjects said the same). From
these results it seems that there is inadequate
support provided by the seat in this area. This
suggestion |is further reinforced by the
responses of subjects when asked to judge the
support provided by their seat for the lumbar
region. 70% of all subjects felt that inadequate
support was provided in this area (54.3% of
male subjects, 45.7% of female subjects). All
the body areas examined by the questionnaire
had ratin of discomfort or extreme
discomfort without exception. In the case of
the shoulders some 34% of subjects indicated
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a feeling of discomfort, and a further 2% a
feeling of extreme discomfort. '

With regard to the head and neck some
26% of subjects noted a feeling of discomfort,
and a further 2% a feeling of extreme
discomfort. A total of 27 subjects expressed a
history of lower back pain. Of those 13 were
women and 14 were men. Of this group a total
of 8l%expressed an increase in their back
symptoms whilst driving (44% women, 37%
men). Seven of the subjects (47%) who
received treatment had advice concerning the
use of alumbar support or roll whilst driving.
Six of these subjects reported a decrease in
symptoms during use.

This study provided an overview of the
design features of car seating and to link these
features to the possible postural behaviour
adopted whilst driving and the possible
predisposition to low pack pain.

The present study revealed that the
anthropometric data used in vehicle design has
come from abroad, therefore, most designs
based upon this data, lead to unsatisfactory
manufacture of seats for the local driver.
Moreover the quality of the car seat, its style
and adjustability depends on where it is made,
who made it and how much it cost to produce.
It is therefore, hardly surprising that there are
considerable  design variations between
different models. The great incidence of
discomfort, noticed among our subject, was
attributed to that seat did not provide
adequately dampen of excessive vibration also
not provide support to the necessary areas of
the body without interfering with blood and
nerve supply'”.

The results of comfort ratings, suggests
that time plays an important role in the
perceived comfort rating of the seat and the
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incidence of ensuing back pain. Due to the
nature in which the car seat is used, the posture
that is adopted by the driver in the initial
adjustment period, is the one he maintains,
apart from minor changes through out the
journey. This suggests that postures, which
are judged to be comfortable over short time
periods, become uncomfortable if maintained
over prolonged period".

With regard to the support provided by
the seat for the lumber region, the responds of
studied subjects, lead us to question the
possible postures, which are adopted as a
result of the seat design. It was noted that,
when siting the lumbar spine, its discs,
muscles and ligaments undergo varying
degrees of strain and pressure which increases
if the lumbar lordosis is lost and the spine
becomes flexed®. When the design of car
seating is considered in relation to its affects
upon the anatomical alignment of the spine it
can be seen that the backward sloping of the
seat squab, there is an increase in the posterior
rotation of the pelvis. This rotation is also
influenced by the posterior thigh muscles,
thus, if the angle of the knees is less than 45
degrees tension in these muscles is increased
leading to a flattening of the lumbar spine. If
this is the case, it then suggests that this
posture, if maintained for a period of one hour
or more, may have detrimental affects upon
the body tissues. This may lead to pain in the
short term and,disability in the long term’ .

The shape of the backrest may also
influence the maintenance of lumbar lordosis.
As previously stated 48.3% of all male
subjects, and 42,9% of all female subjects
questioned indicated that they felt their
backrest to be too flat. This suggests that there
is inadequate provision for lumbar support in
seating design. However, it should be noted
that some 28.5% of women and 6.9% of men
indicated that they felt their backrest to be too

flat. This suggests that there in inadequate
provision for lumbar support in seating design.
However, it should be noted that some 28.5%
of women and 6.9% of men indicated that they
felt their backrest to be too curved. From the
authors own observations this jmay be the
result of the inappropriate location of lumbar
support in car seat in general. The author noted
that the majority of car seats observed had a
curved backrest, but the point at which the
curvature of the seat is |greatest Iis
approximately level with the sacral region. As
this relatively fixed within the pelvis the
increased curvature of the back rest only
serves to push the buttocks forward in the seat,
thus causing a flattening of the lumbar spine in
order for the support of the back rest to be
taken up.

The angle of the backrest in relation to
the seat squab will also influence the posture
of the lumbar spine”’lg. A position commonly
observed by the author in general everyday use
is one with the backrest set at|an angle of
between 90 and 100 degrees. In this position
there is an approximation of the trunk/thigh
angle making it almost impossible for the
lumbar lordosis to be maintained. This right-
angled sitting position is the greatest
determinant in the obliteration of the
lumbosacral curve, more so than the presence
or absence of a low back support’. This
position also causes considerable strain on the
lumbosacral junction and may lexplain why
this position can not be maintained for long
periods buy anyone with low back symptoms
caused by inter vertebral disc lesions inthe
lumbar region’. The right-angled sitting
position may also contribute to the incidence
of discomfort experienced in | the buttock
region' by 42% of the subjects questioned
(24% expressing discomfort, 8% expressing
extreme discomfort).
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In standing the ischeal tuberosities are
covered by fibres of the gluteus maximum
muscle. When sitting, the fibres of the muscle
rise up over the tuberosities. The ischeal
tuberosities| carry the majority of the weight of
the trunk and, when sitting is only separated
from the seat by the skin and a fat pad. Thus
the main support provided by the seat should
be anterior of the tuberosities to ensure
comfort. Ifithe pressure is distributed posterior
to the tuberosities, as in the right-angled
seating position, pressure is applied directly to
the muscle fibers, which rapidly become
painful‘'.

All the body areas examined by the
questionnaire had ratings of discomfort or
extreme discomfort without exception. The
possible reasons for this may be linked to the

isometric muscle contractions involved in
maintaining the focal viewing angle’.
However, it may also be the result of a poorly

designed or positioned head restraint, or the
absence of| such a feature. The scope of this
study, however, did mnot include the
examination of a head restraint if present or

thigh. Here feelings of discomfort were less
than in any other area. However, 22% of
subjects noted a feeling of discomfort and a
further 2% extreme discomfort. Although
there is ja greater percentage of more
pleasurable comfort ratings in this area, it still
seems that the design is not optimum for all
drivers. Reasons for this could be linked to
inappropridte seat length, i.e. too long causing
impingement upon the popliteal fossa, or too
short causing the seat edge to dig into the
posterior |thigh muscles®. The actual
upholstery | of the seat may also have been
inadequate, However, from this study the latter
suggestion | is only corroborated by 12% of
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subjects questioned. Who stated that their seat
upholstery was too hard (84% correct, 4% too
soft). Again further comment at present is not
possible, as details of this feature of seating
design were not available to the author.

A total of 27 subjects expressed a history
of lower back pain. Of those 13 where women
and 14 were men. Of this group a total of 81%
expressed an increase in their back symptoms
whilst driving (44% women, 37% men). As
previously discussed the design features of the
car seat have the potential to increase the
symptoms of lower back pain, especially if the
pain is the result of a prolapsed inter vertebral
disc'®.

Of the 27 subjects expressing a history
of back pain, only 15 (55%) had sought
treatment. ITreatment was received in various
forms from self-exercise to manipulation.
There were no reasons established for those
subjects who did not seek treatment. Of those
subjects who did seek treatment only 6 (40%)
received advice concerning the importance of
postural care and the prevention of further
recurrence of symptoms. This suggests that the
areas where treatment was sort did not provide
full and appropriate treatment, ot did not link
poor habitual sitting postures to their patients
back problems. In physiotherapy the practice
of patient education in back care is common
place, but this may not be so in other
professions.  Although the importance of
prevention rather than cure is well accepted, it
is not always put into practice as illustrated by
these results®.

Seven of the subjects (47%) who
received treatment had advice concerning the
use of alumbar support or roll whilst driving.
Six of these subjects reported a decrease in
symptoms during use. This suggests that the
maintenance of a lumbar lordosis be of the
greatest importance in the prevention of lower
back pain® However, one subject noted that
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the lumbar roll provided no improvement in
ymptoms. This may be the result of
.iappropriate use, thus support was not
provided in the area in which it was required.

\ CONCLUSION |

‘subjects

From the present study, it is apparent
that the design of car seating does have an
influence upon the symptoms experienced by
suffering from low back pain.
However, the study did not establish if the seat
design was the primary cause of the back
problems. The science of ergonomics
cxamines the interaction between man and the
environmental interfaces and, therefore should
slay a vital role in the design of seating in
ceneral.  Although it is appropriated to
consider, the problems of car seat design
which are highlighted by this study leads to the
suggestion that it may be appropriate for the
physiotherapist not only to assess the patient in
the outpatient department treatment room, but
also within the confines of their vehicle.
Given that the drivers seat will be used every
ume the car is driven, it is essential that the
seat be positioned to ensure that the driver
adopts a  “healthy”  posture, without
compromising his visual field or, his ability to
maneuver the car safely. It should be
remembered that every time a muscle is used
unnecessarily as the result of poor posture or
nad positioning the more tired, and potentially
langerous the driver becomes.
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Appendix
Car Seat Questionnaire

Completes the Following Questions with
Regard to the gar you use most frequently:
Age: Height:
Make of Car:

Weighi:
Model of Car:

Registration Datef Age of car:

Have you any History of lower back pain? yes/no.
(If yes please domplete section 3 also).

Section 1:

Please Give An Estlimate of the Time Spent in your car

per week:
i- Percen
ii- Pereen

tage of this time for business/work vse: ---—--
lage of time for social/domestic user ——---------

iii- The Approximate time of your average journey: -----

Scction 2:

moow

Using the ab
questions:

Extremely epmilortable.
Comfortabla.
No noticeable discomfort.
Uncomfortable.

Extremely upcomfortable.

ove scale please answer the following

2.1. How comfortable do you find your car seat:

i Following initial adjustment:

ii- After a

A BCDorE.

journey of 15 minutes: A BCDorE
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iii- After 2 journey of 45 minutes: A B C D or E.
iv- After a journey of 1hourormore: A B C D or E.
2.2 At the end of a Journey of an hour or more give
comfort ratings to the following body parts:

i- head/neck: ABCDorE.
ii- Shoulders and upper back: A BC D or E.
iii- Lower back: ABCDorE.

2.3. How would you rate the following aspects of
your car seat:

i Seat Upholstery: too soft Jcorrect { too hard.

ii- Backrest: too flat feorrect ftoo curved.

2.4. Do you feel that your current car seat provides
adequate support for your Lumbar or lower back
region? Yesfno.

2.5. Do you feel that the design of your current car
seal provides Good Postural positioning ? (i.e. does
it maintain a curvature of the lower back (see
diagram ). : Yes /no.

great enough consideration to postural support (as
opposed o comfort)? Yesfno.

Section 3:

Please complete this section if you have a history
of lower back pain:
3.1. Please give details (if known) of diagnosis of back
problem/Complaint.
3.2. Have you received any treatment for the above
condition? Yes/no.
If yes please give brief details of treatment received.
During your treatment did you receive any advice or
information concerning postural care? Yes/no.
If yes did the information contain adviee about
appropriate sitting positions for the prevention of back
pain? Yes/no.
33. Did /Do your back symptoms increase whilst
Driving? yesfno.
34. Do you use an extra lumbar support whilst
Driving? Yesfno.
Has It helped Reduce your back pain?

Thank you for completing this questionnaire.
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