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ABSTRACT

BACKGROUND: There has recently been a significant increase in indoor work. Studies have shown that sick
building syndrome (SBS) is linked to indoor air quality. However, research on office workers in hospitals, as well
as studies on job-related stress in relation to SBS, remains limited. This situation thus highlights the importance
of further investigation into this group of workers.

OBJECTIVE: To investigate the prevalence of sick building syndrome (SBS) and its association with individual,
work-related, and psychosocial factors, as well as indoor air quality among office workers in a hospital in
Chanthaburi Province.

METHODS: Data were collected from 216 office workers in a hospital using self-administered questionnaires
composed of Section 1: General Information, Section 2: Factors Associated with SBS, Section 3: Sick Building
Syndrome Symptom Assessment, and Section 4: Stress Assessment using the ST-5 Questionnaire, Department
of Mental Health. Additionally, indoor air quality measurements were conducted, including temperature,
humidity, carbon dioxide levels, PM2.5 and PM10 (Particulate matter with diameter of less than 2.5 and 10
microns). Multiple logistic regression was used to analyze the influence of various factors on the occurrence of
SBS, with the odds ratio (95% confidence interval) as the measure of association.

RESULTS: The prevalence of SBS among office workers in the hospital was found to be 25.9% (95%
Confidence interval or Cl 20.1-31.8). Factors significantly associated with SBS in the multiple logistic regression
analysis included the use of carpeted flooring in the office (OR = 4.56, 95% CI = 1.47-14.11), central air
conditioning systems (OR = 2.21, 95% CI = 1.10-4.43), and sitting near non-openable windows (OR = 2.38,
95% CI = 1.12-5.05).

CONCLUSIONS: Health care for office workers should not only take into account ergonomics and safety
considerations but should also emphasize indoor air quality, flooring materials, and environmental design in
order to reduce the risk of SBS and enhance employees’ work efficiency and overall quality of life.

KEYWORDS: sick building syndrome, office, air quality
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Figure 1 Prevalence of Symptoms among Sick Building Syndrome
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Table 1 Association between Personal Factors with SBS among 216 Participants, Bivariate Analysis using Chi-square test
and Fisher’s exact test

Factors Sick Building Syndrome Crude OR p-
No symptoms Symptoms present (95% CI) value
n (%) n (%)
Sex
Male 45 (76.3) 14 (23.7) 1.00 0.65
Female 115 (73.2) 42 (26.8) 1.17 (0.59-2.36)
Age (years)
20-30 8 (72.5) 22 (27.5) 1.00 0.56
31-40 43 (69.4) 19 (30.6) 1.17 (0.56-2.42)
41-50 7 (80.4) 9 (19.6) 0.64 (0.27-1.54)
51-60 22 (78.6) 6 (21.4) 0.72 (0.26-2.01)
Having Disease(s) 9 (72.8) 22 (27.2) 1.11 (0.59-2.07) 0.75

Smoking Status

Non-smoker 157 (74.8) 53 (25.2) 1.00 0.17
Current Smoker 3 (50.0) 3 (50.0) 2.96 (0.58-15.12)
Wearing Contact Lenses 7 (63.6) 4 (36.4) 1.73 (0.48-6.16) 0.59

Table 2 Association between the Physical Factors, Environmental Factors and Stress Levels with SBS among 216 Partici-
pants, Bivariate Analysis using Chi-square test and Fisher's exact test

Factors Sick Building Syndrome Crude OR p-value
No symptoms Symptoms present (95% CI)
n (%) n (%)

Age of Building (years)

<5 19 (76.0) 6 (24.0) 1.00 0.58
5-10 4 (57.1) 3 (42.9) 2.38 (0.41-13.75)
>10 137 (74.5) 47 (25.5) 1.09 (0.41-2.88)

Office Flooring

Carpet 16 (51.6) 15 (48.4) 4.29 (1.46-12.61) 0.01
Tile 94 (74.6) 32 (25.4) 1.56 (0.63-3.87)
Wood/Laminate 18 (90.0) 2 (10.0) 0.51 (0.10-2.71)
Others 32 (82.1) 7 (17.9) 1.00

Air Purifier
None 129 (73.7) 46 (26.3) 1.00 0.80
Present 31 (75.6) 10 (24.4) 0.91 (0.41-1.99)

Air Conditioning System

Split-type 116 (78.4) 2 (21.6) 1.00 0.03
Central air 44 (64.7) 4 (35.3) 1.98 (1.05-3.72)
Presence of Mold Stains 79 (74.5) 27 (25.5) 0.96 (0.52-1.76) 0.88
Document Stacks Present 126 (72.8) 7 (27.2) 1.41 (0.63-3.16) 0.40
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Table 2 Association between the Physical Factors, Environmental Factors and Stress Levels with SBS among 216 Partici-

pants, Bivariate Analysis using Chi-square test and Fisher’s exact test (continue)

Factors Sick Building Syndrome Crude OR p-value
No symptoms Symptoms present (95% Cl)
n (%) n (%)

Room Painted within 1 year 39 (69.6) 17 (30.4) 1.35 (0.69-2.65) 0.38
Sitting Near a Photocopier 45 (70.3) 19 (29.7) 1.31 (0.68-2.52) 0.41
Sitting Near a Printer 103 (72.0) 40 (28.0) 1.38 (0.71-2.69) 0.34
Sitting Near a Non-Openable 33 (62.3) 20 (37.7) 2.14 (1.10-4.17) 0.02
Window
Lighting

Too Dim 11 (73.3) 4 (26.7) 1.08 (0.33-3.54) 0.56

Too Bright 4 (57.1) 3 (42.9) 2.22 (0.48-10.27)

Overtime hours/month
1-60 hours 56 (67.5) 27 (32.5) 1.96 (0.96-4.00) 0.17
>60 hours 39 (75.0) 13 (25.0) 1.35 (0.59-3.11)

Working with Computer
<6 hours/day 61 (83.6) 12 (16.4) 1.00 0.02
>6 hours/day 99 (69.2) 44 (30.8) 2.26 (1.11-4.61)

People in the Office
<6 25 (89.3) 3(10.7) 1.00 0.049
=6 135 (71.8) 53 (28.2) 3.27 (0.95-11.29)

Stress Level

Low Stress 97 (78.2) 27 (21.8) 1.00 0.30
Moderate Stress 51 (69.9) 22 (30.1) 1.55 (0.80-2.99)
High Stress 9 (64.3) 5 (35.7) 1.99 (0.62-6.45)
Very High Stress 3 (60.0) 2 (40.0) 2.40 (0.38-15.07)

Temperature (°C)
24-24.9 57 (71.3) 23 (28.7) 1.00 0.47
225 103 (75.7) 33 (24.3) 0.79 (0.43-1.48)

Relative Humidity (%)

45-55.9 73 (73.0) 27 (27.0) 1.00 0.78
56-60 19 (70.4) 8 (29.6) 1.14 (0.45-2.90)
>60 68 (76.4) 21 (23.6) 0.84 (0.43-1.61)

Carbon Dioxide (ppm)

500-700 44 (73.3) 16 (26.7) 1.00 0.93
701-900 67 (76.1) 21 (23.9) 0.86 (0.41-1.83)
901-1,000 24 (70.6) 10 (29.4) 1.15 (0.45-2.92)
>1,000 25 (73.5) 9 (26.5) 0.99 (0.38-2.57)
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Table 2 Association between the Physical Factors, Environmental Factors and Stress Levels with SBS among 216 Partici-

pants, Bivariate Analysis using Chi-square test and Fisher's exact test (continue)

Factors Sick Building Syndrome Crude OR p-value
No symptoms Symptoms present (95% Cl)
n (%) n (%)
PM 2.5 (ug/m?)
5-10 62 (77.5) 18 (22.5) 1.00 0.50
10.1-20 71 (74.0) 25 (26.0) 1.21 (0.61-2.43)
>20 27 (67.5) 13 (32.5) 1.66 (0.71-3.86)
PM 10 (ug/m?)
10-25 67 (77.9) 19 (22.1) 1.00 0.56
25.1-50 60 (72.3) 23 (27.7) 1.35 (0.67-2.72)
>50 33 (70.2) 14 (29.8) 1.50 (0.67-3.35)
Table 3 Factors Associated with SBS, Multivariate Analysis using Multiple Logistic Regression
Factors Univariate analysis Multivariate analysis
OR (95% CI) p-value Adjusted OR (95% Cl) p-value
Office Flooring
Carpet 4.29 (1.46-12.61) 0.008 4.56 (1.47-14.11) 0.008
Tile 1.56 (0.63-3.87) 0.34 1.26 (0.48-3.27) 0.64
Wood/Laminate 0.51 (0.10-2.71) 0.43 0.61 (0.11-3.44) 0.58
Air Conditioning System
Central air 1.98 (1.05-3.72) 0.035 2.21 (1.10-4.43) 0.03
Near a Non-Openable Window 2.14 (1.10-4.17) 0.026 2.38 (1.12-5.05) 0.02
Working with Computer
>6 hours/day 2.26 (1.11-4.61) 0.025 1.90 (0.89-4.08) 0.10
People in the Office
>6 3.27 (0.95-11.29) 0.06 3.68 (0.99-13.69) 0.05
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