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1. INTRODUCTION
Vibration can cause discomfort and
annoyance, interfere with activities and
present a risk to health. The
minimization of vehicle vibration has
been called the ‘improvement of ride
quality’ a term which refers to some
unspecified collection of effects of
vibration. However, the effects of
vibration on the body are numerous and
cannot all be predicted with accuracy
using any single simple procedure [1]. 

Discomfort or annoyance can arise
from vibration occurring at any location
in the body (e g the feet, abdomen,
thorax, head or hands) [1]. 

It is believed that daily exposure to
whole-body vibration over a number of
years causes physiological and

psychological disturbances of varying
magnitude. Many experimental,
mathematical modeling and
epidemiological studies were conducted
to determine possible adverse effects of
whole-body vibration on human
performance, safety and health [2].

Kjellberg and Wikstrom implied
that stomach motility can be affected by
whole-body vibration in certain
frequency ranges and that low frequency
random vibration exposure had no
effect on postural control [3]. 

Low frequency vibration (less than
about 0.5 Hz) can cause the motion
sickness syndrome characterized by
pallor, sweating, nausea and vomiting
[4].   

Scutter et al reported headache and
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neck pain among farmers exposed to
whole body vibration while driving
tractor [5].  

Sevencan et al investigated whole
body vibration among bus drivers and
their results demonstrated a significant
statistical relation between whole body
vibration level and suffering from
sleeplessness and fatigue (p<0.05) [6].

Also, sciatica, digestive disorders,
genitourinary problems and hearing
damage have been observed due to
whole-body vibration [7]. 

In addition, vision is easily
disturbed by some motions of the body.
Most reported effects of whole-body
vibration on vision arise from the
reduced clarity of images on the retina
of the eye due to eye movement [7].  

Vibration might cause many types
of health disorders –depending on its
magnitude and location-but disorders of
the back often been of greatest interest
[1]. 

Therefore, the goal of this cross-
sectional descriptive case study is to
evaluate passenger comfort with regard
to whole-body vibration as well as
investigation of the prevalence and
distribution of some vibration disorders
in the Tehran-Andimeshk train.
Moreover, it is the oldest train in Iran
and the passengers are always
dissatisfied during trips.

2. MATERIALS & METHODS
In this study data and information are
obtained by different methods. 

2.1. QUESTIONNAIRE SURVEY
To study the health effects of whole-
body vibration and assessment of the
relationship between these effects and
age, gender and number of the trips on
the Tehran-Andimeshk train,
questionnaires were prepared using
literature and consulting specialists, see
references [2, 8-23]. These were
completed during the trips by the
passengers. Meanwhile, the

questionnaires were validated by
validity content and test-retest
procedures. The questionnaires
consisted of 9 questions, questions 1-4
were about demographic information
and question No.9 was about health
symptoms.

These questionnaires consist of two
different parts:

2.1.1. Descriptive data
In this section variables such as: age,
gender, number of trips and passengers
activity were taken into consideration. 

2.1.2. Investigation of the health
symptoms due to exposure to
vibration
Here, symptoms such as: headache,
nausea, vision disorders, becoming cold
and warm, aggression, vertigo,
vomiting, digestive disorders, hearing
disorders, loss of appetite, agitation,
sleeplessness, urinary incontinence,
anger, lack of concentration and fatigue
have been considered during the trips. 

It must be stated that in order to
increase the confidence level of the
questionnaires some interfering
variables were taken into account as
follows:
A. The researcher had explained the

goals of the study to the passengers
before the questionnaires had been
completed.

B. All passengers who had chronic
disorders such as: digestive
disorders, vision disorders, chronic
headache, migraine, motion
disorders and nervous disorders were
removed from the study. In addition,
all passengers who take a trip less
than 10 times a month are removed
from the questionnaire.

C. The researcher had wanted the
passengers to comment on health
symptoms when the train is in
motion compared with normal living
routines. 

D. The researcher had wanted the
passengers to mention only the
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symptoms which cause disorders
during the trips. 

E. Passengers older than 15 years old
were taken into consideration (Table
II).

Based on α=0.05, 91 passengers
participated in this study. According to
Table I line No.1 is representative for
Tehran to Andimeshk for the first time,
line No.2 is representative for
Andimeshk to Tehran for the first time,
line No.3 is representative for Tehran to
Andimeshk for the second time and line
No.4 is representative for Andimeshk to
Tehran for the second time. 

To measure vibration exposure
level, different wagons of the train were
selected. Vibration level of the wagon
floor was measured. To analyze
questionnaires, SPSS software and for
graphs, excel software have been used. 

Hence, a Brüel & Kjær human
response vibration meter model 2512
was used. A whole-body vibration
transducer formed in the shape of a pad

of small diameter and covered with
rubber material which is put between
body and instrument. In this study a
triaxial seat accelerometer model 4322
for determination of vibration motion
with regard to whole-body vibration
exposure was used. This accelerometer
has triaxial transducers that are able to
assess vibration in three directions
(X,Y,Z).Aforesaid accelerometer
consisted of a semi rigid rubber disk
with diameter 250mm and in the middle
of that, the triaxial accelerometer is
housed on the rigid metal disk with
diameter 75mm. 

Therefore whole-body vibration
transmitted to the passengers was
measured according to ISO 2631-1-1997
[25].

3. RESULTS & DISCUSSION
According to Table II most of the
passengers were between 20-25y.

Table 1. Number of the passengers in each line

Table II. Frequency distribution of the age of the passengers on the Tehran-Andimeshk train, Iran

Number & Percent

Table III. Frequency distribution of the gender of the passengers on the Tehran-
Andimeshk train, Iran



As shown in Table III most of the
passengers were male (76%).

According to Table IV most of the
passengers take a trip 8 times a month.

71%of the passengers eat and 57% of
them study during the trips (see Table V).  

As shown in Table VI, 58 % of the

passengers lie during the trips. Hence,
the beds of the passengers must be
considered. 

Tables VII-XIV show the
neasurement results of whole-body
vibration transmitted to the passengers
of Tehran-Andimeshk train.
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Table IV. Frequency distribution of number of the trips per month among the
passengers of Tehran-Andimeshk train ,Iran

Table V. Frequency distribution of the train passengers’ activity during the trips

Table VI. Position of the train passengers during the trips

Table VII. The measurement results of whole-body vibration transmitted to passengers on
the Tehran-Andimeshk train in the sitting position (Line 1)
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Table VIII. The measurement results of whole-body vibration transmitted to passengers on the Tehran-
Andimeshk train in the lying position (Line 1)

Table IX. The measurement results of whole-body vibration transmitted to passengers on the
Tehran-Andimeshk train in the sitting position (Line 2)

Table X. The measurement results of whole-body vibration transmitted to passengers on the Tehran-
Andimeshk train in the lying position (Line 2)
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Table XI. The measurement results of whole-body vibration transmitted to passengers on the
Tehran-Andimeshk train in the sitting position (Line 3)

Table XII. The measurement results of whole-body vibration transmitted to passengers on the Tehran-
Andimeshk train in the lying position (Line 3)

Table XIII. The measurement results of whole-body vibration transmitted to passengers on the Tehran-
Andimeshk train in the sitting position (Line 4)
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As shown in Tables VII-VIX crest
factors in the majority of wagons are
below 19dB according to ISO 2631-1-
1997 [25]. Hence, the Aeq (equivalent
acceleration level) of the wagons in
three directions (X, Y and Z) was taken
in to consideration. In addition, Tables
VII-XIV confirm that WBV transmitted
to the passengers is due to the wagons
rather than the train route.

According to Table XV, the
passengers’ seats were extremely
uncomfortable and their beds were very
uncomfortable according to ISO-2631-

1-1997 [25].
According to Table XVII fatigue

bothers passengers more than the other
factors (57 %) conversely, vomiting
occurred least (4%) and this meets the
findings obtained by Nassiri et al [8]. 

According to Table XVIII there is
no significant relationship between the
health symptoms and the passengers’
age on the Tehran–Andimeshk trains
and this is in agreement with Nassiri et
al’s [8] results except lack of
concentration. 

Table XIV. The measurement results of whole-body vibration transmitted to passengers on the
Tehran-Andimeshk train in the lying position (Line 4)

Table XV. The measurement results of whole-body vibration transmitted to passengers
on the Tehran-Andimeshk train based Aeq (equal acceleration level) (dB)

Table XVI. Whole-body vibration standard, (dB) [25]



Based on Table XIX, of 15 health
symptoms, there is only a significant
statistical relationship between fatigue
and gender among passengers on the
Tehran – Andimeshk train.

Sleeplessness and hearing disorders
bother the passengers during the trips
based on statistical analysis (see Table
XX).
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Table XVII. Frequency distribution of health symptoms among passengers on the
Tehran-Andimeshk train

Anger

Table XVIII. Statistical relationship between age and  health symptoms among the passengers
on the Tehran-Andimeshk train

Anger

Table XIX. Statistical relationship between gender and health symptoms among the
passengers of Tehran – Andimeshk train

Anger
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According to Table XXI there is a
significant statistical relationship
between studying and headache among
train passengers.

Based on Table XXII nausea has a
statistical relationship with eating
among passengers.

Although all passengers feel some
psychological and physiological
disorders during the trips according to
Table IX, there is only a significant
statistical relationship between Aeq and
anger (Table XXIII).   

According to the results of the
present study there was no statistical
relationship between Aeq and fatigue.
However, based on the results there was
a significant statistical relationship

between gender and fatigue. Therefore,
the reason may be due to the long
distance between Tehran to Andimeshk
on the other hand, the effect of long
distance on fatigue must not be ignored.
In contrast, Kamenskiĭ et al’s [12]
results revealed statistical relationships
between fatigue and gender among train
passengers. On the other hand,
according to their results females were
more vulnerable with regard to fatigue
caused by WBV.

In addition, according to the results
headache had a statistical relationship
with studying among passengers but
there was no statistical relationship
between headache and Aeq. In contrast,
Shafiquzzaman Khan and Sundstroms

Table XX. Statistical relationship between number of the trips per month and health
symptoms among the passengers on the Tehran – Andimeshk train

Anger

Table XXI. Statistical relationship between studying and health symptoms among
train passengers

Table XXII. Statistical relationship between eating with nausea and vomiting
among train passengers

Table XXIII. Statistical relationship between Aeq and health symptoms among train
passengers

Index Health symptom Pvalue

Aeq Furiousness 0.01



[26] results revealed that two-thirds of
the train passengers reported difficulties
in performing sedentary activities such
as reading and writing due to vibration
and shocks. However, their results
showed that the standardized
measurements did not reveal any severe
discomfort values due to vibration.

With regard to nausea, despite the
results revealing a statistical
relationship between eating and nausea,
there was no significant statistical
relationship between nausea and Aeq. In
addition, the results revealed statistical
relationships between sleeplessness and
hearing disorders with number of the
trips conversely, there were no statistical
relationships between these symptoms
with Aeq too.

Finally, among 15 health symptoms
only anger had a statistical relationship
with Aeq. On the other hand, anger
bothers the passengers during the trips
because of WBV.

4. CONCLUSIONS
Although the results revealed statistical
relationships between some of the
health symptoms with gender, number
of the trips, studying and eating but
there was only significant statistical
relationship between Aeq (equivalent
acceleration level) and anger. Hence, it
can be stated that WBV was not the
main reason on passengers discomfort
during the trips.

On the other hand, vibration can be
a principle cause of discomfort in
vehicles but it is not the only factor
responsible for discomfort, or poor ride
quality [1]. Therefore, more factors
must be taken into consideration to find
the other reasons for passengers
discomfort during the trips.
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MP THINKS ENFORCEMENT INADEQUATE

A Gloucestershire MP has said the problem of noise pollution is not being dealt with properly in the county.
Martin Horwood, the Liberal Democrat MP for Cheltenham, wants councils to be more proactive. New figures
show that noise complaints have gone up in the town by 6% in the last year. Cheltenham Borough Council
said the figures showed no “significant” increase and prompted “no immediate cause for concern.” Mr
Horwood said: “I found there was literally nobody to call about a noisy party or a noisy disturbance during
the night. I don’t think our councils are using the powers they could use and I think they’re underestimating
the seriousness of the problem.”

NATIONAL NOISE BARRIER BILL

From the 1970s to 2007, in the USA, about 2500 miles of highway noise barriers were built at a cost of
approximately $3.3 billion.

NEW AIRPORT NECESSARY, BUT NOT PRACTIBLE

Public opposition to increased noise and activity; huge pricetags for site work and buyouts of surrounding
properties; conflicts with existing airspace corridors over North Georgia: those are the obstacles standing
between Atlanta and a second commercial airport. And they are big obstacles, according to a recent federally
funded study of potential sites. The FAA examined 29 candidates, narrowed them to eight finalists spanning
the metro area’s northern arc — and deemed none of them feasible. Estimated development costs topped $2
billion for seven of the eight.


