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Background and Objectives: Visual comfort is an important and influential
factor on safety, mental health, sleep quality, and musculoskeletal disorders of
employees in the workplace. This study aimed to design and develop a
questionnaire to assess the visual comfort of employees in the workplace.
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Extended Abstract

Introduction

Detecting illumination problems in the
workplace accurately and based on natural and
artificial illumination with a  simple,
comprehensive, concise and efficient tool can be
very effective for planning and implementing
illumination improvement programs in the
workplace. In work environments such as hospitals
and health centers where the current state of the
COVID-19 makes the medical staff suffer from
high workload and stress, improving the physical
stressors of the workplace such as illumination can
be helpful. Therefore, the present study was
conducted to design and develop a simple,
comprehensive and concise questionnaire to assess
the visual comfort of employees in the workplace.

Methods
Phase 1: Designing and developing a visual
comfort questionnaire

To identify the factors affecting visual comfort
in natural and artificial illumination, previous
studies and similar questionnaires were first
reviewed. Content Validity Index (CVI) was used
to assess the content validity. When the validity of
the questionnaire was confirmed, for evaluating
the reliability of the questionnaire, as many as 101
people (88 men and 13 women working in a food
factory) who lacked vision problems completed
the questionnaires. Cronbach’s alpha coefficient
was used to evaluate the internal consistency of
the questionnaires. The construct reliability larger
than 0.7 is considered as desirable.

Phase 2: Measuring and evaluating the
illumination of employees’ working stations
The measurement and evaluation  of
measurement was conducted according to the
standards of the Illuminating Engineering Society
of North America (IESNA) using a calibrated
HAGNER-Screen Master machine. In order to
evaluate the desirability of illumination, according
to IESNA standards, factors such as the type of
lamps, the reflection coefficient of interior surfaces,
uniformity of light distribution and cleanliness of
interior surfaces and lights were investigated.

Results
Results of the first phase of the study

In the first phase of preparing the questionnaire,
there were 15 specialized questions in each domain

(natural and artificial). In order to check the face
validity and content of the questionnaire, it was
presented to 10 related experts. Options with scores
less than 75% were removed or re-edited from the
questionnaire and finally 10 questions were
considered for each questionnaire.

To obtain the score of each domain of the
questionnaire, the score of each question in the
relevant domain is obtained in the weight
determined by the opinions of experts. To obtain
the overall score of each of the natural light and
artificial light vision comfort questionnaires, the
mean scores of the domains are calculated.

Results of questionnaire data

A total of 101 people participated in this study.
As many as 88 were males (87.13%) and 13 were
females (12.87%). Also, 56 of them (55.44%)
were single and 45 (44.55%) were married. The
mean age and working experience of the
participants were 28.41 (4.71) and 3.58 (1.52),
respectively. In (Table 5), we can see the
frequency of staff scoring to the questions for the
natural illumination questionnaire and the artificial
illumination questionnaire. The lowest and highest
scores in the artificial illumination visual comfort
guestionnaire were 67.38 and 99.99, respectively,
and the lowest and highest scores in the natural
illumination visual comfort questionnaire were
24.69 and 88.25, respectively.

Illumination evaluation results (natural and
artificial) in staff working stations

lllumination intensity is the most important
effective factor in assessing the desirability of
illumination of employees’ workstations. On
average, natural and artificial illumination intensity
was 275 (47.05) and 305 (32.85) lux, respectively.
The lowest and highest natural illumination
intensity was 190 and 300 lux, respectively, and the
lowest and highest artificial illumination intensity
was 210 and 315 lux, respectively.

Discussion

In this study, various features of the
formulation questionnaire including face validity,
content validity and reliability (internal coherence)
in the statistical population (including the
employees of a factory) were “confirmed”.
Content validity index was used to evaluate the
content validity in this study. As a result, the
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designed 10-item questionnaire in each domain of
natural and artificial illumination had good
validity and validity for subjectively assessing the
visual comfort of employees in the workplace.

As many as 98.6% of employees worked in
workstations with good natural illumination. Also,
70 to 75% of the working stations of the studied
employees had good illumination and the rest of
them did not have good illumination. In a study
conducted on the illumination conditions of carpet
weaving workshops in Bijar, it was indicated that
the total illumination intensity of the studied
workshops (458.9) was 484 + 5 lux and the
artificial illumination intensity was (49.9) £+ 80 lux
and the average total, natural, and artificial
illumination intensity in 39.6%, 57.4% and 100% of
the workshops was less than the standard 300 lux.

The results showed that the quality of natural
illumination had a higher score and employees
were more satisfied with the quality of artificial
illumination in the workplace. Also, in relation to
the quality of window design, most employees
gave the highest score to this domain, while

compared to the artificial illumination of lights, a
small number of employees gave the lowest score
to this domain. As a result, it can be stated that the
questionnaire of the present study can be effective
in detecting illumination problems in the
workplace. Accordingly, the present questionnaire
can be a complementary tool for detecting
illumination problems by occupational health and
work safety experts in industry. The results
showed that the VCQ is useful for documenting
the visual comfort of artificial and natural
illumination among the Iranian workforce.

Conclusion

The results of this study showed that the
Persian version of the questionnaire has good
validity and reliability. This questionnaire can be
used as a useful tool to quantitatively measure the
visual comfort of Iranian employees. Given the
small number of questions and simplicity of
sentences, using this tool to assess the visual
comfort of employees in the workplace is,
thus, recommended.
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