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Urban transportation is an integral part of the industrial infrastructure of 

the city. Its coordinated, stable, and effective operation is a condition for 

improving the population’s life quality and further social and economic 

development of the urban economy. As it is known, the main task of urban 

passenger transportation is to bring the passengers to places of employment 

and study (up to 70% of the traffic volume). However, by changing the 

position of the passenger in space, urban transportation, in some way, 

changes the passenger’s functional state. The main consequences of a 

change of the state are usually a change in the mental, emotional, physical, 

and behavioral spheres of the passenger as an employee at the main place 

of work or study. The totality of all the above areas is a human functional 

state of which the most common are fatigue and stress [1]. 

The influence of travel duration and conditions on a human mood and 

well-being, as well as on the functional state, is the subject of transporta-

tion research around the world [2–7]. 

In the comprehensive study [6], the criterion for passenger functional 

state is labor productivity in the workplace, which is not a universal indica-

tor, for example, for creative workers, since their performance cannot be 

unambiguously quantified. 

Due to this, in the paper [7], the most suitable functional state indicator 

has been presented, namely the passenger’s workplace adaptation time 

(reflected in the questionnaire below) regardless of the material or non-

material production. 
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A human state can be determined using objective and subjective re-

search methods [5–8]. Objective methods for studying fatigue include 

instrumental methods for the main mental processes and the dynamics of 

the functioning of various physiological systems. As objective signs of 

fatigue or stress, the indicators of a human working capacity can be used, 

such as the labor productivity value (decrease the percentage, reject value, 

number of operational errors) and physiological indicators (brain current 

value, pulse rate, respiratory rate, signal/irritant response time, etc.). The 

most common physiological techniques are electroencephalogram (EEG) is 

an indicator of the brain activation level; electrocardiogram (ECG) is an 

indicator of the heart muscle activity; electromyogram (EMG) is an indica-

tor of the muscle tone and activity. 

The advantage of physiological methods lies in the fact that, firstly, 

they make it possible to objectively diagnose a human condition, and sec-

ondly, they allow quantitatively assessing the disturbances in the function-

ing of a particular system. The disadvantage of these methods is in using 

valuable medical equipment, the researcher’s special medical education to 

correctly interpret the results obtained, low technique promptness.  

Subjective methods are based on self-observation to obtain information 

about the current state or response to this state from the respondent [8]. 

These diagnostic methods involve the use of questionnaires. The ad-

vantages of questionnaires include well-developed signs a state (fatigue, 

stress, etc.), ease of answer, and subsequent answers’ processing, high 

method quickness. The disadvantages are the lack of a quantitative assess-

ment of the state, a person’s subjective perception of a state to lead to the 

resulting inaccuracy. 

In psychophysiology and labor psychology [1], the questionnaire tech-

niques are known to measure the performance, concentration, and fatigue 

during work or study. From the test results, the recommendations should be 

given, for example, on the workers’ professional suitability or the current 

functional state. Comparing the answers to the tabulated values allows 

concluding the level of human performance, fatigue and attention concen-

tration.  

However, in the case study, their application in a «pure» form can be 

rather limited, since they demonstrate only the final result and do not dis-

close the duration of the travel parameters’ impact on the passenger, and 

the perception of these parameters by the passenger depending on transpor-

tation mode, age, etc.  

Having analyzed the available methods for assessing well-being, psy-

chical and emotional state, mood, and fatigue [5, 8], to fully embrace this 
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area a combined approach presented. It is a 2-part questionnaire to reveal 

the «home-to-work» travel conditions and the subsequent passenger’s func-

tional state.  

Part 1 of the questionnaire displays the passenger’s age, the travel pa-

rameters, and the passenger’s subjective assessment of the adaptation time 

if the adaptation took place.  

Part 2 of the questionnaire is a table that contains 30 pairs of opposite 

characteristics to reflect the studied features of the state (well-being, activi-

ty and mood). Ten pairs of words represent each state. In the survey form, a 

rating scale is located between the polar characteristics. The subject is 

asked to correlate his state with a certain assessment on the scale. When 

processing the survey results, the grades are recalculated into points from 1 

to 7. The quantitative result is the sum of the primary points for individual 

categories (or their arithmetic mean). The average score of the scale is 4. 

Scores exceeding 4 points indicate a good state of the passenger; scores up 

to 4 indicate the opposite state. 

As given in [8], the questionnaire should be used for psychical, mental, 

and emotional diagnostic examination of workable adults (aged from 18 to 

60 – 65 years) without any restrictions on gender, social, professional, and 

educational grounds. The constructive validity of the technique was estab-

lished from the comparison with the results of psychical and physiological 

methods taking into account the indicators of the critical frequency and body 

temperature dynamics. The current validity was established by comparing the 

data of the contrast groups, as well as by comparing the results of the subjects 

at different times of the working day. The methodology developers carried 

out its standardization from the sample material of 300 people. 

An example of a completed questionnaire adopted for the transportation 

conditions is shown in Figure 1. 
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Fig. 1. Completed questionnaire to survey the passenger functional state 
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As can be seen from the questionnaire data, the functional state of the 

respondent is good, since the average score is 4.7, and the workplace adap-

tation time indicated is relatively low.  

Despite the declared universality and questionnaire consistent result in 

the case study, it cannot be accepted as a conclusive and reliable one. The 

questionnaire requires to be checked for contradictions by methods of math-

ematical statistics, which is a validity check for results in urban transporta-

tion conditions, finding the correlation density between its parameters (for 

example, «average score-to-adaptation time», «adaptation time-to-age» etc). 
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