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ABSTRACT

Objective: Forward head posture (FHP) is becoming common in medical students who study for
long durations with wrong postures due to intensive curriculum. This study was conducted to
determine the frequency of FHP and related factors in medical students.

Methods: The first and second-year medical students filled out the questionnaire including
sociodemographic characteristics, activity status, Smartphone Addiction Questionnaire, Beck
Depression, Body Awareness, and Perceived Stress Scales after their verbal consent was obtained.
FHP and craniovertebral angle values were measured.

Results: 47% of the students had highly severe (=5 cm), 46.2% had severe FHP (2.5-5 cm), and
6.8% had mild FHP. The mean CVVA (Costovertebral Angle) values were determined as 44.31 +
4.31. The frequency of students whose CVA values are below 45° is 59.3% (140 people). The
frequency of highly severe FHP was also found as high in the taller, in males, and in the students
with high BMLI. In the regression model examining the situations that increase the risk of severe
FHP, it was found that depression increased the risk of FHP 2.5 times.

Conclusions: FHP was found to be very common (90%) in medical students. FHP was found to
be more severe in students with high depression scores.

Keywords: Forward Head Posture, Medical Student, Beck Depression Scale, Smartphone
Addiction Scale.

Tip Ogrencileri Arasinda leri Kafa Durusunun Dagilim Ve

iskili Oldugu Faktorler

OZET

Amag: {leri kafa durusu (Forward Head Posture-FHP), yogun miifredat nedeniyle uzun siire yanls
duruglarla ¢alisan tip 6grencilerinde yayginlasiyor. Bu ¢aligsma tip 6grencilerinde FHP sikligini ve
iliskili faktorleri belirlemek amaciyla yapilmistir.

Gereg ve Yontem: Birinci ve ikinci sinif tip dgrencileri, sosyodemografik 6zellikler, aktivite
durumu, Akilli Telefon Bagimliligi Anketi, Beck Depresyon, Beden Farkindaligi ve Algilanan
Stres Olgeklerini igeren anketi s6zlii onamlar1 alindiktan sonra doldurdu. FHP ve kraniovertebral
ac1 degerleri olciildii.

Bulgular: Ogrencilerin %47'sinde ¢ok siddetli (>5 cm), %46,2'sinde siddetli FHP (2,5-5 cm) ve
%6,8'inde hafif FHP saptandi. Kraniyovertebral ac¢i (Craniovertebral Angle-CVA) degerleri
ortalama 44.31 + 4.31 olarak tespit edildi. CVA degeri 45°'nin altinda olan &grencilerin orani
%59,3'tiir (140 kisi). Uzun boylularda, erkeklerde ve BKI'si yiiksek olan &grencilerde de oldukga
siddetli FHP siklig1 yiiksek bulundu. Siddetli FHP riskini arttiran durumlarin incelendigi
regresyon modelinde depresyonun FHP riskini 2,5 kat arttirdig1 saptanmugtir.

Sonug: Tip &grencilerinde FHP’nin ¢ok yaygin (%90) oldugu saptanmistir. Depresyon skoru
yiiksek olan dgrencilerde FHP nin daha siddetli oldugu saptanmustir.

Anahtar Kelimeler: Tleri Kafa Durusu, Tip Ogrencisi, Beck Depresyon Olgegi, Akill1 Telefon
Bagimhlik Olgegi.
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INTRODUCTION

The rapidly increasing FHP (forward head
posture) in modern society is the excessive
protrusion of the neck to the anterior of the body (1).
The load put on the muscles in the back and neck
area increases by 0.45 kg with every 2.5 cm forward
positioning of the head that may result in muscle
imbalances, posture impairments and FHP which
can lead to soft tissue damage, pain in the neck and
scapular area, tenderness at associated sites and
headaches (2). The prevalence of having FHP in
patients with neck pain was found to be 37% in a
study (3) suggesting that the correct neck posture is
directly related to reducing neck pain. FHP may
occur by prolonged use of mobile phones, chairs and
beds that do not have good ergonomics, lack of
exercise, excessive learning activities and heavy
school bags (4). Medical students spend long
durations studying at the desk or on the computer due
to intensive curriculum which may cause incorrect
posture habits without ergonomic conditions.

FHP was found to be higher in people with
depression, and a change in posture was observed
when depression improved (5). There are studies in
the literature that found a relationship between
perceived stress, body awareness, depression, head
and neck posture, and FHP (6-8). But there is no
study examining all these together. Therefore, the
aims of this study are; to reveal the prevalence of
FHP among medical faculty students, to explore the
distribution of FHP; to investigate the relationship
between perceived stress, depression, body
awareness, head and neck posture.

MATERIAL AND METHODS

This descriptive cross-sectional study which
was approved by Sakarya University Faculty of
Medicine Ethics Committee (Approval number:
71522473/050.01.04/28) was conducted in 1st and
2nd grades of medical faculty. According to Yeom
et al. two methods can be used to detect FHP (1).

There is FHP if the imaginary line between
the tragus of the ear and the middle of the shoulder
is not on the same line when viewed from the side.
And the horizontal length between that two vertical
lines indicates the severity of FHP. The level of FHP
is classified as slight/severe/highly FHP according to
that horizontal length. The slight FHP is accepted as
between 1cm-2.5cm, severe FHP between 2.5cm-
5cm, and highly severe FHP 5 cm and above (1).

As a second objective method that provides
information about FHP is the craniovertebral angle
(CVA) which is the angle between the horizontal line
passing from the tip of the spinous process of the
seventh cervical vertebra and the imaginary line
directed from that tip to the tragus of the ear on the
same side (9). CVA can be measured by a
goniometer or through photographs taken from a
side of a person (9,10). There is no cutoff value for
CVA but the smaller the CVA, the more severe the

FHP grade (3). The average CVA measured in FHP
patients is less than 45° (11).

The students also filled a questionnaire
asking sociodemographic characteristics, height,
body mass index (BMI), weekly average sitting time,
standing time, activity status, Beck Depression
Scale, Body Awareness Scale, Perceived Stress
Scale, and Smartphone Addiction.

Measurements with a goniometer were made
by one person and the questionnaires were
conducted under observation.

Statistical Analyses: The variables were
investigated using analytical methods (Kolmogorov
Smirnov test) to determine distribution. Descriptive
analysis was defined using means and standard
deviations if the variables were normally distributed.
Categorical variables were specified as numbers and
percentages. Continuous variables were shown as
median (25th — 75th) percentiles. Mann Whitney U
test was used for comparisons of the not normally
distributed data, Student’s t test was used in
normally distributed data. Logistic regression
analysis were used to determine independent
predictors of FHP. Hosmer Lemeshow goodness of
fit statistics were used to assess model fit. Statistical
analyses performed using the SPSS 21.0 software
version.

The Evaluation Scales: The Beck
depression scale is a self-rating scale consisting of
21 items that evaluate the behaviors in the last week
and the risk of depression (12). Categorically, 0-9
points are indicators of minimal depression, 10-16
mild depression, 17-29 moderate depression, 30-63
severe depression. Turkish validity and reliability
study has been done (13).

The body awareness scale, developed by
Shields et al. in 1989 (14) was asked via the
questionnaire having 18 items that scored between 1
and 7 points for each. The higher the score, the better
the body sensitivity (14). Turkish validity and
reliability have been made for the questionaries (15).

The perceived stress scale, developed by
Cohen et al. aims to measure perceived stress in the
last month(16). Cronbach Alpha value was found
0.86 in the reliability study (16). Its Turkish validity
and reliability study was conducted (17). In the
questionnaire, the total score is between 0-32.

Smartphone Addiction Scale: Smartphone
Addiction Scale is a Likert-type scale developed by
Kwon et al. in 2013 to measure the risk of
smartphone addiction in adolescents(18). Total score
is between 10 and 60. As the severity of smartphone
addiction increases, the score obtained from the scale
increases. In the Korean sample, the cut-off score
was reported as 31 for men and 33 for women (18).
The Turkish validity and reliability study was
conducted (19).

RESULTS

In our study, the average age was 20.06 +
1.33, and 45% of them were male. The incidence of
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highly severe FHP in males is higher than in females
(p <0.001). The severity of FHP was significantly

higher in those with higher BMI and those who were
taller (p <0.001; p <0.001, respectively) (Table 1).

Table 1. The distribution of sociodemographic and some personal characteristics (n=242)

Features FHP (<5 cm) FHP (> 5 cm)
n (%) n (%) p
Sociodemographic and some personal characteristics
Gender (n(%))
Male 41 (32.8) 64 (57.7) <0.001*
Female 84 (67.2) 47 (42.3)
Age Median (1.- 3.pc.) 20.0 (19.0-20.5) 20.0 (19.0-21.0) 0.289**
BMI (m2/kg) (1.- 3.pc.) 21.2 (19.7-23.1) 23.4 (20.9-24.8) <0.001**
Height (m) (1.- 3.pc.) 167.0(161.5-175.0) 175.0 (165.0-181.0) <0.001**
Chronic disease(n(%))
Yes 9(7.3) 12 (11.1) 0.308*
No 115 (92.7) 96 (88.9)
Activities and physical activity habits
Average studying duration except school time 2.00 (1.00-3.00) 2.00 (1.00-3.25) 0.211**
(Median (1.-3. pc.))
Average sitting time on weekdays 8.00(6.00-10.00) 7.50(6.00-10.00) 0.459**
(Median (1.-3. pcl))
Average sitting time over the weekend 8.00(5.00-10.00) 7.00(5.00-10.00) 0.419**
(Median (1.-3. pc))
Average time using a computer, mobile 4.00 (3.00-5.00) 3.00 (3.00-5.00) 0.094**
phone (Median (1.-3. pc))
Exercising regularly in the last five years
No exercise 69 (58.5) 57 (52.8)
Exercise done 44 (37.3) 44 (40.7) 0.389*
Still ongoing 5(4.2) 7 (6.5)
Average standing time per day (hours) 3.00 (2.00-5.00) 3.00 (2.00-4.00) 0.179**
(Median (1.-3. pc.))
Average continuous head flexion per day 3.00 (2.00-5.00) 3.00 (1.13-5.00) 0.798**

(hour) (Median (1.-3. pc.))

*Chi square test **Mann Whitney U Test pc.=percentile

The average standing time of the participants
per day is 3.74 + 2.15 hours. The duration of the
students to keep their head in flexion was 3.86 + 3.38
hours per day. The average sitting time of students
on weekdays and weekends is 8.06 + 2.99, and 7.58
+ 3.50, respectively. The severity of the FHP level of
the students does not change according to the time
spent sitting, studying, or at the computer. 56% of
the students (n=130) have not done any sports in the
last five years. No difference was found in terms of
head positioning anteriorly according to the weekly
sitting time, the time of sitting in front of the
computer, the duration of the head flexed
continuously, and the average sitting time on
weekdays and weekends (Table 1).

Highly severe FHP was detected in 47.0% of
the students (n=111), and severe FHP in 46.2%
(n=109). The frequency of students whose CVA
values are below 45° is 59.3% (n=140).

Exercising status, smoking or not smoking,
presence of chronic disease, use of medication, use
of the computer in different positions (such as prone
or on back, with desk or chair) don’t cause a
significant difference in gonio distance and CVA (p>
0.005).

49.2% (n=116) of the students had severe
depression. It was found that 33.6% (n=75) of the
students had smartphone addiction. In most of the
students, the smartphone addiction scale score was
below the addiction level (Table 2).

Table 2. Distribution of Smartphone Addiction, Beck Depression, Body Awareness, Perceived Stress Scale Scores

by FHP

Scales Total
Median (1.-3.pc.)

Slight or severe FHP
Median (1.-3.pc.)

Highly severe FHP p*
Median (1.-3.pc.)

Smartphone Addiction  27.0 (21.0-36.0) 28.0 (23.0-37.0) 27.0 (21.0-34.0) 0.504
Beck Depression score  30.0 (26.0-37.0) 29.0 (25.0-36.0) 31.0 (27.0-37.2) 0.172
Body Awareness score  88.0 (76.0-95.0) 87.0 (75.0-94.0) 90.0 (78.0-96.5) 0.063
Perceived Stress Score  14.0 (11.0-18.0) 15.0 (12.0-18.0) 13.0 (10.2-17.0) 0.157

*Mann Whitney U Test FHP=Forward Head Posture pc.=percentile
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In the regression model, the dependent
variable was categorized as those with a FHP level
of 5 cm and above and those with FHP below 5 cm.
Beck’s depression is categorically classified as
(minimal, mild, moderate, severe). Participants were
only included in the moderate and severe depression
categories. The table shows that the severe

depression category increases the risk of having FHP
by 2.50 times compared to the moderate depression
category. It was detected that the risk of FHP
increased 1.17 times with the increase of BMI, 1.04
times with the increase in height, and 1.04 times as
the score obtained from the body awareness scale
increased (Table 3).

Table 3. Examination of highly severe FHP status through logistic regression in terms of some features

variables B SE p Exp (B) %95 GA

Lower Upper
Height 0.038 0.018 0.034 1.039 1.003 1.077
BMI 0.162 0.058 0.006 1.175 1.049 1.317
Perceived Stress Score -0.038 0.034 0.264 0.962 0.900 1.029
Smartphone score 0.005 0.016 0.785 1.005 0.973 1.038
Body awareness score 0.026 0.011 0.017 1.027 1.005 1.049
Severe depression* 0.917 0.377 0.015 2.501 1.195 5.235
Having done sports in the last five years 0.138 0.340 0.686 1.147 0.589 2.235
Constant -12.688 3.490 <0.001 <0.001

*Severe depression is scored between 30-63 in Beck Depression Scale

DISCUSSION

Kyphosis is seen about twice as often in men
than in women, and the risk of the disease is more
common, especially in tall men (20). We found in
our study that the frequency of highly severe FHP
was higher in those who were taller. The median
CVA in this study is 45.00, 1.-3. percentile (40.00-
47.75). In various studies, the average CVA was
found between 45-53 (21). In a study conducted with
physiotherapy students, the frequency of FHP was
found to be 70%. In the study, the frequency of
severe FHP is higher in those with high BMI. In the
literature, there are studies in which a negative
correlation was found between increased BMI and
CVA (10,22).

In this study, the incidence of severe FHP in
females was 42.3%, while it was 57.7% in males.
FHP was found in 18.18% of the participants in the
study of Talati et al.3 Of the subjects participating in
our study, 6.8% were found to be slightly FHP, 4.2%
as severe FHP, and 47.0% as highly severe FHP. Lee
et al.'s study found that those with FHP had narrower
CVA and increased flexion in their lower cervical
vertebrae (23).

Although there is a difference between the
genders in terms of FHP, it is thought that this
difference is mostly related to the tallness of the men.
Because standing and sitting computer usage times
are similar.In the model generated in this study, we
detected that those in the severe depression category
of the Beck depression scale have an increased risk
of having highly severe FHP by 2.50 times. In
literature, it has been found that people with usual
sadness have more protrusion in the shoulders (24).
It also found increased head flexion, thoracic
kyphosis, a trend toward left pelvic retroversion in
people with major depressive disorder in literature

(5).

In the literature, it has been observed that an
improvement in head and neck posture is observed
with postural awareness and exercise (25). However,

in our study, a relationship between regular sports
behavior and head and neck posture was not found.
This situation is mostly related to the type and
frequency of the sport, and instead of asking a
specific head and neck exercise, we generally asked
about regular exercise behavior.

There is no study examining all these
pschological factors and the measurements together.
However, there were limitations in our study that
prevented the generalization of the study, such as the
fact that the study group was medical school
students; therefore they had intensive education
programs, and most students with moderate and
severe depression scores. It has also been found that
the stress of medical students creates mental distress
which negatively affects their physical health.

CONCLUSION

Approximately 90% of our study group had
severe or highly severe FHP which is related to head
and neck posture. In the study, FHP was found to be
associated with height and depressive mood. Highly
severe FHP is quite common in those with severe
depression. It has been found that FHP is common in
males. In the light of all our results and literature, we
can say that FHP awareness should be created among
medical students for them to prevent the likely
problems they will face associated with head and
neck posture disorder in some period of their future
life.

This study strongly emphasizes that medical
students are at risk for posture disorders. The
widespread use of ergonomics awareness, education,
and correct application knowledge of ergonomics
among the public is necessary for preventing some
chronic ergonomic damages such as neck pain and
forward head posture.
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