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USE OF PROPERLY POSITIONED HEAD RESTRAINT

MURAT DARCIN
DIRECTOR
MINISTRY OF INTERIOR AFFAIRS
ANKARA, TURKEY

ABSTRACT

A common injury among motor vehicle occupants involved in collisions is whiplash. The whiplash injuries primarily result from abnormal loading placed on the
cervical spine during automotive rear impacts. This type of injury is a common cause of chronic neck pain in industrialized countries. Properly positioned head
restraints decrease the incidence of whiplash. Optimal head restraint must be located above the ears (vertical height) and touching the back of the head
(horizontal gap). In this study it is found that use of optimal head restraint which is correctly positioned behind and close to the head is only 7.16%. It is clear that
public education programs will be effective in increasing the proper use of the head restraint to decrease the whiplash injuries.

KEYWORDS
Head restraint; Injury; Neck pain; Safety system; Whiplash.

1. INTRODUCTION
n rear-end collisions, an occupant’s unsupported head lags behind as the torso is accelerated forward (Von Koch et al., 1995). This phenomenon of sudden
acceleration—deceleration motion, was first documented in 1928 and given the term ‘whiplash’ (Galasko et al., 1993). Whiplash injuries of the neck which
result from acceleration—deceleration forces applied to the neck, usually in motor vehicle collisions are one of the most common injuries reported from
vehicle rear impacts (Cassidy et al., 2000). This type of injuries which are widespread cause of chronic neck pain have become increasingly common in motorized
countries throughout the world (Zuby et al., 1999; Viano & Olsen, 2001; Farmer et al., 2003) Symptoms of whiplash include pain in the neck, shoulder, or arm;
headache; jaw pain; dizziness; tinnitus; and memory and concentration difficulties (Spitzer et al., 1995; Cassidy et al., 2000). It is well known in clinical literature
that whiplash injuries affect cervical soft tissues, and increasing spinal motions are likely responsible for greater injury risk (Bogduk, 2000; Cusick et al., 2001;
Stember et al., 2005b).
Several different parameters have been found to affect the injury risk in a rear-end impact. Gender, stature, age, seating position, and sitting posture are factors
found to influence the risk of injury (Krafft et al., 1996; Morris & Thomas, 1996; Otte et al., 1997; Krafft, 1998; Temming & Zobel, 1998; Langwieder et al., 1999;
Jakobsson & Norin, 2002). Several studies indicate that front-seat occupants have a higher whiplash injury risk than rear-seat occupants (Lundell et al., 1998;
Jakobsson & Norin, 2002).
Head restraint devices are designed to minimize or prevent injuries in rear-end collisions (Von Koch et al., 1995). Evidence comes from insurance data shows
that restraints decrease the incidence of whiplash (IIHS, 1999;2002; Young et al., 2005). However, to prevent whiplash injuries head restraints must be properly
positioned (Young et al., 2005). Vertical and horizontal positions of the head restraint has been shown to be important in reducing the whiplash injury. Head
restraint which is not behind and close to the back of an occupant’s head has not effective to prevent a ‘whiplash’ injury in a rear-end collision. Increasing head
restraint height decreases injury risk (DeRosia et al., 2004). A relationship was found between head restraint height and whiplash, with nearly a two fold increase
(35% vs 66%) in rear crashes with low head restraint positions (Viano & Olsen, 2001).
Head restraint which firstly introduced in the 1960s was designed to limit relative motion between the head and thorax or reduce the effect of whiplash by
minimizing the neck movement and reducing spinal motions that occurs in motor vehicle accidents (Von Koch et al., 1995; Young et al., 2005). Several studies
have assessed the effectiveness of head restraints in rear-end crashes. The estimated effectiveness of head restraints in reducing the risk of neck injury ranges
from approximately 5% to 30% (Szabo et al., 2003). Head restraints decreased the overall risk of neck injury. Governmental research reported that head
restraints reduced the overall neck injury risk by 5-20% (Stember et al, 2005a). The research by Viano and Gargan (1996) about head restraint position during
normal driving indicate that if all adjustable head restraints were adjusted to the proper vertical height, a 28.3% reduction in whiplash injuries occurring in rear-
end collisions would result (Fockler et al., 1998). Use of head restraints with the correct vertical height should significantly reduce the incidence of soft tissue
injuries (Fockler et al., 1998).
The purpose of this observational study was to assess head restraint positioning in sample of Turkey.

2. METHODS

Head restraints are evaluated based on two criteria. The first is the distance down from the top of the head of an average sized male to the top of the restraint
(IIHS, 1999; Young et al., 2005). A head restraint should be at least as high as the head’s center of gravity, or approximately 3.5 inches (9 cm) below the top of
the occupant’s head (IIHS, 1999; Young et al., 2005). The second criterion is the horizontal distance from the back of an average sized male’s head to the front of
the restraint. A horizontal distance of more than 4 inches (10 cm) has been associated with increased symptoms of neck injury in motor vehicle accidents (IIHS,
1999; IIHS, 2003; Young et al., 2005).

To assess head restraint positioning, the vertical height of the head restraint and the horizontal gap between the head and the head restraint were assessed (fig
1). Reliably assessing a good horizontal dimension (that is, back of the head less than 4 inches) in a moving vehicle is difficult. For ease of data collection,
therefore, the criteria was modified for a good head restraint position by defining optimal horizontal position as when the back of the head is touching the head
restraint. In this paper, it is used the term “optimal’’ head restraint positioning to indicate a head restraint level with the ears and touching the back of the head.

FIGURE 1: HEAD RESTRAINT POSITION

l Horizontal gap

wertical height

1

Adjustable head restraints were defined as correctly adjusted if the top of the head restraint was approximately level with the top of the driver’s ears or higher.
Therefore, all head restraints observed to positioned so that the top was lower than the driver’s ears were defined as incorrectly adjusted. Data for his study
were collected in July, September and October 2012. This study was performed in Ankara which represents high level contribution GNP cities of Turkey and high
level of average income and high level of education. 1425 vehicle drivers were observed that they are using appropriate head restraint or not.
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3. RESULTS AND DISCUSSION

To prevent whiplash injuries, car head restraints must be correctly positioned behind and close to the head. Currently, only 7.16% of drivers meet these
standards in this study.

TABLE 1: USE OF HEAD RESTRAINT

Correct horizontal gap and vertigal height (restraint | Only correct horizontal gap Only correct vertigal height Incorrect horizontal gap
level with the ears and touching the back of the (vertigal height is incorrect) (horizontal gap is incorrect) and vertigal height
head)

n (total 102 23 456 844

1425)

% 7.16% 1.6% 32% 59.2%

In this study it is found that 1.6% of drivers use only optimal horizontal distance and 32% of them use only optimal vertical height. Jeroshch et al. defined
“optimal” horizontal distance between the back of the head and head restraint as being 0 cm and found that only 7.4% of drivers use optimal head restraint
distance (Jerosch et al., 1997; Young et al., 2005).

To prevent whiplash injuries, car head restraints should be correctly placed very close to the back of the head. Viano et al showed that the proper position of
neck was with a head restraint positioned above the ear (vertical) and less than 2 inches from the back of the head (horizontal) (Viano and Gargan, 1996; Young
et al., 2005). In a study it is found that only a small proportion of drivers meet these standards in Portland, Oregon (Young et al., 2005). Despite including all
types of vehicles, it is calculated that only 10% of drivers had head restraints in the most appropriate position (Viano and Gargan, 1996, Young et al., 2005). A
lack of public awareness about effectiveness of properly positioned head restraint to prevent whiplash is probably reason for this result. (Young et al., 2005)
Head restraints which the most effective device to prevent injury at smaller backset magnitudes (<60 mm) by limiting spinal motions under whiplash conditions
(Stember et al., 2005b) are usually not positioned correctly to limit head-neck motions within the physiologic range (Minton et al., 2000; Farmer et al., 2003,
Stember et al., 2005b). Effectiveness of head restraints increases as they are positioned higher (Hell et al., 1998; Chapline et al., 2000; Farmer et al., 1999;
Kleinberger et al., 1999; Tencer et al., 2001; Welcher & Szabo, 1999; Szabo et al., 2003.) and closer (Szabo &Welcher, 1996; Farmer et al., 1999; Watanabe et al.,
1999; Welcher & Szabo, 1999; Chapline et al., 2000; Szabo et al., 2003) to drivers’ heads.

4. CONCLUSIONS

It could be concluded from the results of this study that head restraints have to be improved. Two major obstacles for the appropriate use of the head restraint
are lack of public awareness and improper design of the headrest. It is clear that public education programs will be effective in its use of the correct head
restraint in decreasing the incidence of whiplash injuries.

REFERENCES

1. Bogduk, N. (2000). An overview of whiplash. In: Yoganandan, N., Pintar, F. (Eds.), Frontiers in Whiplash Trauma: Clinical & Biomechanical. 10S Press, The
Netherlands, pp. 3-9.

2.  Cassidy, J.D., Carroll, LJ., Cote, P., Lemstra, M., Berglund, A., Nygren, A. (2000). Effect of Eliminating Compensation for Pain And Suffering on the Outcome
of Insurance Claims for Whiplash Injury. N Engl J Med, 342(16 ), 1179-86.

3. Chapline, J.F., Ferguson, S.A,, Lillis, R.P., Lund, A.K., Williams, A.F. (2000). Neck Pain and Head Restraint Position Relative to the Driver’s Head in Rear-End
Collisions. Accid. Anal. Prev., 32, 287-297.

4.  Cusick, J.F., Pintar, F.A., Yoganandan, N. (2001). Whiplash Syndrome: Kinematic Factors Influencing Pain Patterns. Spine, 26, 1252—-1258.

5. DeRosia, J., Yoganandan, N., Pintar, F.A. (2004). Rear Impact Responses of Different Sized Adult Hybrid IIl Dummies. Traffic Injury Prevention, 5, 50-55.

6 Farmer, C.M., Wells, J.K., Lund, A.K. (2003). Effects of Head Restraint and Seat Redesign on Neck Injury Risk in Rear-end Crashes. Traffic Inj. Prev., 4, 83-90.

7 Farmer, C.M., Wells, J.K., Werner, J.V. (1999). Relationship of Head Restraint Positioning to Driver Neck Injury in Rear-End Crashes. Accid. Anal. Prev., 31,
719-728.

8.  Fockler SF, Vavrik J, Kristiansen L. (1998). Motivating Drivers to Correctly Adjust Head Restraints: Assessing Effectiveness of Three Different Interventions.
Accident Analysis and Prevention, 30(6), 773—780.

9.  Galasko, C.S.B., Murray, P.M., Pitcher, M., et al. (1993). Neck Sprain after Road Traffic Accidents: A Modern Epidemic. Injury, 24, 155-157.

10. Hell, W., Langwieder, K. (1998). Reported Soft-Tissue Neck Injuries After Rear-End Car Collisions Proc. 1998 International IRCOBI Conference on the
Biomechanics of Impacts, Goteborg, Sweden, pp. 261-274.

11. 1IHS. (1999). Special Issue: Neck Injuries in Rear-end Crashes. Status Report: Insurance Institute for Highway Safety, 34, 1-11.

12. 1IHS. (2002). Not Your Father’s Head Restraint. Not your mother’s either. Status Report: IIHS, 37, 1-3.

13. 1IHS. (2003). Head Restraint Ratings. Status Report: Insurance Institute for Highway Safety, 38, 4.

14. Jakobsson, L., Norin, H. (2002). Suggestions for Evaluation Criteria of Neck Injury Protection in Rear-End Car Impacts. Traffic Injury Prevention, 3, 216-223.

15. Jerosch, J., Ruth, S., Thorwesten, L. (1997). Automobile Head Supports—Adjustment Possibilities and Utilization. Results of a field study [in German].
Unfallchirurg, 100, 561-7.

16. Kahane, C. (1982). An Evaluation of Head Restraints-Federal Motor Vehicle Safety Standard 202. Springfield, VA: National Technical Information Service,
NHTSA. Report No.: DOTHS-806 108.

17. Kleinberger, M., Sun, E., Saunders, J., Zhou, Z. (1999). Effects of Head Restraint Position on Neck Injury in Rear Impact, Compendium of the Whiplash
Associated Disorders World Congress (Traffic Safety and Auto Engineering Session), Vancouver, BC, pp. 361-390.

18. Krafft, M. (1998). A Comparison of Short- and Long-Term Consequences of AIS 1 Neck Injuries, in Rear Impacts, Proc. 1998 IRCOBI Conf. on Biomechanics of
Impacts, pp. 235-248.

19. Krafft, M., Thomas, A., Nygren, A, Lie, A., Tingvall, C. (1996). Whiplash Associated Disorder—Factors Influencing the Incidence in Rear-End Collisions, Proc.
15th ESV Conf., pp. 1426-1432.

20. Langwieder, K., Hell, W., Walz, F. (1999). Occurrence of Reported Cervical Spine Injuries in Car Accidents and Improved Safety Standards for Rear-End
Impacts, Proc. of the World Congress on Whiplash-Associated Disorders (WAD’99), Traffic Safety and Auto Engineering Stream, pp. 451-469.

21. Lundell, B., Jakobsson, L., Alfredsson, B., Jernstrom, C., Isaksson-Hellman, I. (1998) Guidelines for and the Design of a Car Seat Concept for Improved
Protection against Neck Injuries in Rear End Car Impacts, SAE paper no. 980301.

22. Minton, R., Murray, P., Stephenson, W., Galasko, C.S.B. (2000). Whiplash Injury—are Current Head Restraints Doing their Job. Accident Analysis and
Prevention, 32, 177-185.

23. Morris, A.P., Thomas, P. (1996). A Study of Soft Tissue Neck Injuries in the UK, Proc. 15th ESV Conf., pp. 1412-1425.

24. O’Neill, B., Haddon, W., Kelley, A.B., Sorenson, W.W. (1972) Automobile Head Restraints—Frequency of Neck Injury Claims in Relation to the Presence of
Head Restraints. American Journal of Public Health, 62, 399-406.

25. Otte, D., Pohlemann, T., Blauth, M. (1997). Significance of Soft Tissue Neck Injuries AIS 1 in the Accident Scene and Deformation Characteristics of Cars with
Delta-V up to 10 km/h, Proc. 1997 IRCOBI Conf. on Biomechanics of Impacts, pp. 265-283.

26. Spitzer, W.0O., Skovron, M.L., Salmi, L.R., Cassidy, J.D., Duranceau, J., Suissa, S., Zeiss, E. (1995). Scientific Monograph of the Quebec Task Force on Whiplash
Associated Disorders: Redefining “Whiplash” and Its Management. Spine, 20(Suppl:1S-73S), 2372.

27. Stember, B.D., Yoganandan, N., Pintar, F.A. (2005a). Effect of Abnormal Posture on Capsular Ligament Elongations in a Computational Model Subjected to
Whiplash Loading. Journal of Biomechanics, 38, 1313-1323.

INTERNATIONAL JOURNAL OF RESEARCH IN COMMERCE & MANAGEMENT 10

A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories

http://ijrcm.org.in/




VOLUME NO. 4 (2013), ISSUE NO. 11 (NOVEMBER) | SSN 0976-2183

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

38.

39.

Stember, B.D., Yoganandan, N., Pintar, F.A. (2005b). Effect of Head Restraint Backset on Head—Neck Kinematics in Whiplash. Accident Analysis and
Prevention, 38, 317-323.

Szabo, T.J., Voss, D.P., Welcher, J.B. (2003). Influence of Seat Foam and Geometrical Properties on BioRID P3 Kinematic Response to Rear Impacts. Traffic
Injury Prevention, 4(4), 315-323.

Szabo, T.J., Welcher, J.B. (1996). Human Subject Kinematics and Electromyographic Activity During Low Speed Rear Impacts, No. 962432 in Proc. 40th Stapp
Car Crash Conference (P-305), Albuquerque, NM, pp. 295-316.

Temming, J., Zobel, R. (1998). Frequency and Risk of Cervical Spine Distortion Injuries in Passenger Car Accidents: Significance of Human Factors Data, Proc.
1998 IRCOBI Conf. on Biomechanics of Impacts, pp. 219-233.

Tencer, A.F., Mirza, S., Bensel, K. (2001). The Response of Human Volunteers to Rear-End Impacts: The Effect of Head Restraint Properties. Spine, 26, 2432—
40, discussion 2441-2.

Viano, D.C., Gargan, M.F. (1996). Headrest Position During Normal Driving: Implication to Neck Injury Risk in Rear Crashes. Accid Anal Prev, 28, 665-74.
Viano, D.C., Olsen, S. (2001). The Effectiveness of Active Head Restraint in Preventing Whiplash. J. Trauma, 51(5), 959-969.

Von Koch, M., Kullgren, A., Lie, A., Nygren, A, Tingvall, C. (1995). Soft Tissue Injury of the Cervical Spine in Rear-end and Frontal Collisions. Proc. 1995
IRCOBI Conference, Brunnen.

Watanabe, Y., Ichikawa, H., Kayama, O., Ono, K., Kaneoka, K., Inami, S. (1999). Relationship between Occupant Motion and Seat Characteristics in Low-
Speed Rear Impacts, Society of Automotive Engineers, No. 1999-01-0635, in Occupant Protection (SP-1432), pp. 13-22.

Welcher, J.B., Szabo, T.J. (1999). The Relationship Between Seat Properties and Human Subject Kinematics in Rear Impact Tests, Compendium of the
Whiplash Associated Disorders World Congress (Traffic Safety and Auto Engineering Session), February 1999, Vancouver, BC, pp. 243-274.

Young, A.L., Ragel, B.T., Su, E., Mann, C.N., Frank, E.H. (2005). Assessing Automobile Head Restraint Positioning in Portland, Oregon. Injury Prevention, 11,
97-101.

Zuby, D.S., Vann, D.T., Lund, A.K., Morris, C.R. (1999). Crash Test Evaluation of Whiplash Injury Risk. Proc. of the 43rd Stapp Car Crash Conf., pp. 267-278.

INTERNATIONAL JOURNAL OF RESEARCH IN COMMERCE & MANAGEMENT 11

A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories

http://ijrcm.org.in/




VOLUME NO. 4 (2013), ISSUE NO. 11 (NOVEMBER) | SSN 0976-2183

REQUEST FOR FEEDBACK

Dear Readers

At the very outset, International Journal of Research in Commerce & Management (IJRCM) acknowledges
& appreciates your efforts in showing interest in our present issue under your kind perusal.

I would like to request you tosupply your critical comments and suggestions about the material published
in this issue as well as on the journal as a whole, on our E-mailinfoijrcm@gmail.com for further

improvements in the interest of research.

If youhave any queries please feel free to contact us on our E-mail infoijrcm@gmail.com.

| am sure that your feedback and deliberations would make future issues better — a result of our joint
effort.

Looking forward an appropriate consideration.
With sincere regards

Thanking you profoundly

Academically yours

Sd/-
Co-ordinator

DISCLAIMER

The information and opinions presented in the Journal reflect the views of the authors and not of the
Journal or its Editorial Board or the Publishers/Editors. Publication does not constitute endorsement by the
journal. Neither the Journal nor its publishers/Editors/Editorial Board nor anyone else involved in creating,
producing or delivering the journal or the materials contained therein, assumes any liability or
responsibility for the accuracy, completeness, or usefulness of any information provided in the journal, nor
shall they be liable for any direct, indirect, incidental, special, consequential or punitive damages arising
out of the use of information/material contained in the journal. The journal, nor its publishers/Editors/
Editorial Board, nor any other party involved in the preparation of material contained in the journal
represents or warrants that the information contained herein is in every respect accurate or complete, and
they are not responsible for any errors or omissions or for the results obtained from the use of such
material. Readers are encouraged to confirm the information contained herein with other sources. The
responsibility of the contents and the opinions expressed in this journal is exclusively of the author (s)
concerned.

INTERNATIONAL JOURNAL OF RESEARCH IN COMMERCE & MANAGEMENT 12

A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories

http://ijrcm.org.in/




VOLUME NO. 4 (2013), ISSUE NO. 11 (NOVEMBER | SSN 0976-2183

ABOUT THE JOURNAL

In this age of Commerce, Economics, Computer, |.T. & Management and cut throat
competition, a group of intellectuals felt the need to have some platform, where young
and budding managers and academicians could express their views and discuss the
problems among their peers. This journal was conceived with this noble intention in view.
This journal has been introduced to give an opportunity for expressing refined and
innovative ideas in this field. It is our humble endeavour to provide a springboard to the
upcoming specialists and give a chance to know about the latest in the sphere of research
and knowledge. We have taken a small step and we hope that with the active co-
operation of like-minded scholars, we shall be able to serve the society with our humble
efforts.

INTERNATIONAL JOURNAL OF RESEARCH IN
COMPUTER APPLICATION & MANAGEMENT

= !

INTERNATIONAL JOURNAL OF RESEARCH IN COMMERCE & MANAGEMENT |

A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories

http://ijrcm.org.in/




