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ABSTRACT

Objectives: Although the number of laboratory workers is constantly increasing every
year, few studies have been conducted on the health and nutritional status of these research
workers. This study determined the health status of laboratory workers by analyzing their
anthropometric indices, dietary life, vitamin D status and blood clinical indices.

Methods: The subjects consisted of 100 female laboratory workers. This study
investigated their diet, anthropometric indices, vitamin D status and blood clinical
indices. The subjects were divided into two groups according to their duration of
working in a laboratory (<1 year, >1 year).

Results: The average age and body mass index (BMI) of subjects were 23.18 years
and 21.51 kg/m?, respectively Those subjects with over 1 year employment (21 year)
had a significantly higher waist-hip ratio than that of the subjects with the less than 1
year employment (<1 year). The mean serum vitamin D level of all the subjects was
10.04 ng/mL, which is close to a level of vitamin D deficiency. There was a significantly
higher average intake of calories in the over 1 year employment group as compared to
that of the less than 1 year employment group. The frequency of eating sweet snacks
was significantly higher for the over 1 year employment group. The correlation analysis
showed a significant positive correlation between the serum 25-(OH)-vitamin D level
and the time of exposure to sunlight, while dietary intake of vitamin D did not show
correlation with the serum 25-(OH)-vitamin D level. However, the serum 25-(OH)-
vitamin D level was also negatively correlated with both the percentage of body fat and
visceral fat.

Conclusions: Laboratory workers are a very high risk group in terms of their
nutritional status of vitamin D. Therefore, they need greater time of exposure to
sunlight as well as increasing their dietary consumption of vitamin D. In addition, it is
important for laboratory worker to practice regular and balanced dietary habits in order
to maintain a healthy life.
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Table 1. General characteristics of subjects according to duration of laboratory work

Duration of laboratory work

Variables fotal < 1year > 1 year 2 for
(n=100) = x*-value
(n=56) (n=44)
Age (years) 23.2 + 3.3V 219+1.5 249 + 4,1 —5.1%
Duration of laboratory work
Less than 6 months 33 (33.0% 33 (58.9) 0( 0.0
More than 6 months less than 1 year 23 (23.0) 23 (41.1) 0( 0.0 199 et
More than 1 year less than 2 years 20 (20.0) 0(00 20 (45.5)
More than 2 years 24 (24.0) 0(00 24 (54.5)
Exposure to reagents
Yes 75 (75.0) 37 (66.1) 38 (86.4) 5.4%
No 25 (25.0) 19 (33.9) 6 (13.6)
Stress
Very severe 11 (11.0) 3 (54 8 (18.2)
Severe 45 (45.0) 23 (41.1) 22 (50.0) 21
Normal 42 (42.0) 29 (561.8) 13 (29.5)
Afew 2 (20 1(1.8) 1(23)
None 0( 0.0 0( 0.0 0( 0.0
Nutrition or health education experience
Yes 15 (15.0) 11 (19.6) 4(9.1) 2.2
No 85 (85.0) 45 (80.4) 40 (90.9)
Weight change for duration of laboratory work
Severe weight loss 1(1.0 0( 00 1(23)
Weight loss 14 (14.0) 9 (16.1) 5(11.4) 16,65+
No change 37 (37.0) 23 (41.1) 14 (31.8)
Weight gain 32 (32.0) 22 (39.3) 10 (22.7)
Severe weight gain 16 (16.0) 2( 3.6 14 (31.8)
Awareness of current health
Very unhealthy 8 ( 8.0 3( 5.4) 5(11.4)
Unhealthy 42 (42.0) 28 (50.0) 14 (31.8) 55
Healthy 48 (48.0) 23 (41.1) 25 (56.8)
Very healthy 2 (20 2( 3.6 0 (00
Awareness of health status change for duration of laboratory work
Very unhealthy 10 (10.0) 4(7.0) 6 (13.6)
Unhealthy 45 (45.0) 20 (35.7) 25 (56.8) _—
No change 45 (45.0) 32 (67.1) 13 (29.5)
Healthy 0( 0.0 0( 0.0 0( 0.0
Very healthy 0( 0.0 0( 0.0 0( 0.0
* p<0.05, **: p<0.01, ***: p<0.001 by Student t-test or y>-test
1) Mean = SD
2) Number of subjects, ( ) % of subjects
Foll FAksl] o] a} @A 2] HRlo] 7= 17 A Ws) 2. MMTHE R orYBFAIM
off o3l A 55.0%7F F78 491 SHS F 0=E Ve A tpdAre] Bk A A5 161.2 cm 2 56.0 kg
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Table 2. Anthropometric indice and physical activity of subjects according fo duration of laboratory work

Duration of laboratory work

) Total
Variables (n=100) < 1year > 1vyear tvalue
(n=>56) (n=44)
Height (cm) 1612 + 52V 1623 = 48 1599 = 55 2.4%
Weight (kg) 560 + 95 559 + 94 562 = 9.7 -0.1
BMI (kg/m?) 2156 + 32 212 = 30 219 + 35 -1.2
Skeletal muscle (kg) 201 = 24 203 = 25 199 = 23 0.8
Total body fat (kg) 182 = 6.7 178 = 6.3 187 = 7.1 -0.7
Body fat percentage (%) 318 = 59 312 = 58 326 = 60 -1.1
Visceral fat (cm?) 455 + 226 42.7 + 20.1 491 + 252 -1.4
Waist-hip ratio (%) 079 = 0.03 0.78+ 0.08 080+ 0.04 —2.9%*
Waist circumference (cm) 646 = 7.4 645 = 7.3 648 = 7.6 -0.2
Sedentary time (minufes/day) 5442 +183.9 551.8 +174.8 534.6 +196.4 0.5
Outdoor activities when the sun is floating (minutes/day)  66.6 + 52.9 77.6 = 61.3 526 = 358 2.5%

* p<0.05, **; p<0.01 by Student t-test
1) Mean = SD
2) Number of subjects, ( ) % of subjects

Table 3. Nutrients intake of subjects according to duration of laboratory work

Duration of laboratory work
Total

Variables (h=100) < 1year > 1 year tvalue” Fvalue?
(n=56) (n=44)

Energy (kcal) 2,039.7 + 516.1¥ 1,.932.6 + 484.9 21761 = 527.7 —2.4%* -
Carbohydiate (g) 273.?5;’:.9]4] 73.6 250.?5;;.3) 60.6 302.;35;7] 78.9 38 0 1%
+ =+ =+
Profein (g) 74.;3] ;6] 22.5 71 .8418] 24.4 78.?] i4) 19.4 17 00
=+ =+ =+
Fat(g) 71 .0[3] p 26.2 69.232.9) 26.1 72.?29.9] 26.4 05 5 6+
Dietary fiber (g) 18.2 + 7.8 17.0 = 6.4 19.8 = 9.1 -1.9 1.0
Cholesterol (mg) 3750+ 221.3 356.6 = 210.1 398.5+ 235.2 -0.9 0.0
Vit A (ug RE) 726.4 = 393.3 655.3 + 361.7 8169 + 416.8 2.1 1.9
Vit D (nQ) 3.0 = 25 24 = 1.9 3.8 = 3.0 -2.7 5.0*
Thiamin (Mg) 1.3+ 0.6 1.3 + 0.6 1.4+ 0.5 -1.0 0.2
Riboflavin (Mg) 1.3 + 0.6 1.2+ 0.6 14+ 0.6 -1.8 0.5
Niacin (mg) 159 + 5.7 14.8 = 5.9 17.3 = 5.3 -2.2 1.0
Vit B, (Mg) 1.6 = 0.7 1.4+ 0.6 1.8 = 0.7 -3.4 8.0%*
Folate (ng) 428.6 + 1857 398.0+ 161.3 467.4 = 208.1 -1.8 1.1
Ca (mg) 587.9 + 2825 547.8 + 273.1 638.8 + 289.3 -1.6 0.7
P (mgQ) 1,079.9 + 3135 1,021.56 £ 299.7 1.1542 = 3183 -2.1 0.6
Na (mg) 4,157.7 + 1,863.6 3,872.8 + 2,002.9 4,520.4 + 1,620.1 -1.7 0.3
Fe (mg) 154+ 102 145+ 119 16.5 7.6 -1.0 0.2
Cu (mg) 1.2+ 0.5 1.2+ 0.5 1.2+ 0.5 -0.0 0.6
I (nQ) 202.6 + 438.3 119.7 = 266.5 308.2 + 5753 -2.0 3.6

* p<0.05, **: p<0.01

1) Measured by Student tf-test

2) Measured by ANCOVA test adjusted for energy intake

3) Mean = SD

4) % of energy infake derived from carbohydrate, protein and fat

Ozl A o] 7F 55, AAGE, AAYE, WdAEe] SFAPIR] e 1 014 Aol gl slEEdl -
HAgke 20.1 kg, 18.2 kg, 31.8%, 45.5 cm?®E A7 dHo|=d 2
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Duration of laboratory work

Total o
(n=100) < 1year > 1vyear tor x*value
(n=>56) (n=44)
Nurmber of medls per day 2.4 +0.6" 23+07 25+ 05 -1.0
Frequency of breakfast (fimes/week) 3.3+26 35=+25 29 +26 1.1
The meal skipped the most
None 12 (12.0% 5( 8.9 7 (15.9)
Breakfast 65 (65.0) 36 (64.3) 29 (65.9) 2.0
Lunch 13 (13.0) 9 (16.1) 4(9.0)
Dinner 10 (10.0) 6 (10.7) 4(9.1)
Meal regularity
Very iregular 12 (12.0) 8 (14.3) 4(91)
Imegular 34 (34.0) 20 (35.7) 14 (31.8) 5.5
Average 28 (28.0) 12 (21.4) 16 (36.4)
Regular 22 (22.0) 15 (26.8) 7 (15.9)
Very regular 4 (4.0 1(1.8) 3(6.8)
Frequency of eating snacks (fimes/day) 1.6 +1.2Y 1.6 =09 1.6+15 0.0
Frequency of late meal
Do not eat 4 ( 4.0 2 (3.4 2 (4.5
1 - 3 fimes month 34 (34.0) 19 (33.9) 15 (34.1)
1 -2 fimes week 36 (36.0) 21 (37.5) 15 (34,1) 1.3
3 — 4 times week 15 (15.0) 9 (16.1) 6 (13.6)
5 - 6 fimes week 3 (3.0 1(1.8) 2 (4.5
Everyday 8 ( 8.0 4(7.0) 4(9.1)
Drink caffeine (coffee, energy drink, efc)
Less than once a week 12 (12.0) 8 (14.3) 4(9.1)
1 -3 fimes 24 (24.0) 18 (32.1) 6(13.9) 20
4 - 6 times 20 (20.0) 11 (19.6) 9 (20.5)
Everyday 44 (44.0) 19 (33.9) 25 (56.8)
Eat spicy and salty foods
Less than once a week 21 (21.0) 11 (19.6) 10 (22.7)
1 -3 times 37) (37.0) 23 (41.1) 14 (31.8) 0.9
4 - 6 times 31 (31.0) 16 (28.6) 15 (34.1)
Everyday 11 (11.0) 6 (10.7) 5(11.4)
Eat sweets (chocolate, ice cream, efc)
Less than once a week 12 (12.0) 4(7.0) 8 (18.2)
1-3 fimes 39 (39.0) 25 (44.6) 14 (31.8) 8.1*
4-6 fimes 26 (26.0) 18 (32.1) 8 (18.2)
Everyday 23 (23.0) 9 (16.1) 14 (31.8)
* p<0.05 by y*test
1) Mean + SD

2) Number of subjects, ( ); % of subjects
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Table 5. Serum 25-(OH)-D level and blood clinical indices of subjects according to duration of laboratory work

Duration of laboratory work

Variables (nTS%O) < 1year > 1year t-value Normal range
(n=>56) (n=44)
AST (IU/L) 192+ 55" 182+ 3.7 204 = 6.9 -2.1*% 8.0-38.0
ALT (IU/L) 128+ 8.8 112+ 39 14.7 =12.4 -1.8 4.0-44.0
Allbumin (g/dL) 45+ 0.2 45+ 02 45+ 0.2 -0.2 38-53
Fasting glucose (mg/dL) 878+ 6.2 8756+ 6.0 88.1+ 65 -0.5 <100
Total cholesterol (mg/dL) 177.4 + 265 175.8 = 25.3 179.5 = 28.1 -0.7 <200
Triglyceride (mg/dlL) 76.6 =41.8 77.3 = 45.6 75.6 = 36.8 0.2 <150
HDL- cholesterol (mg/dl) 73.6 =14.4 732+ 128 741 =162 -0.3 > 50
TSH (U/ml) 23+ 20 23+ 24 22+ 1.3 0.4 0.27-4.2
Free T, (ng/dL) 12+ 0.2 12+ 02 1.2+ 0.1 1.1 0.93-1.7
Average 100+ 3.3 10.6 = 3.7 93+ 25 1.9 > 20
25-(OH Deficienc
Vitor[nin ]D o /n:’l] 49 (49.0p 24 (42.9) 25 (56.8)
(ng/mi) Insufficienc
(=10 ng/m?; 51 (51.0) 32(57.1) 19 (43.2)
*, p<0.05 by Student t-test
1) Mean + SD
2) Number of subjects who have abnormal blood level, ( ); % of subjects

AST: Aspartate aminotransferase
ALT: Alanine aminotransferase
TSH: Thyroid stimulating hormone
T,: Thyroxine
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Table 6. Correlation coefficient between serum 25-(OH)-D level
and several variobles

Variables 25-(OH) Vitamin D (ng/mL)
v?/ﬁ;?w()t?eosﬂrlmvgeflzoﬁng (/day) 0.54x+

Vitamin D intake (ug) 0.00

Waist circumference (cm) -0.21*

Total body fat (kg) -0.22*

Body fat percentage (%) -0.20*

Waist-hip ratio -0.25*

Visceral fat (cm?) -0.25%

Free T, (ng/dL) 0.23*

* p<0.05, ** p<0.01 by Pearson's corelation analysis

4. BFHEQ DT X A

2 AT A tVIAEe] Bt D HIER] D A= ©F 10.0
ng/mL=E HIEW] D A Gl 77k 02 UrE‘r%} &l
A A5 49.0%7F % vlER] D A4 7%, 51.0%+
%F H]E]'t\l_ D l?‘f _/"_$_o 7}\_& ‘)rE]rMﬁr(Table 5)

2 AT QA 2ANEAE] 1V = AR T AT
EZAP|1Zr0] 1 vk 23} 1 oAk 9] AST Hvke 7t
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uh, 25 A 71 ol sl i), i dAke] dd 9l €
AAAA AR5 A S A Hte o*c} Helell &3e

o ST REEA o] ThE Aol v

o IT
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W7l B 21 ] BEE A 89 el &
Sg.00, 1 #1291 Hol7k e,
5. % 250010 559 AL YR
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A= Table 6 AABFSICE - A+ @ﬂr Az 8
% 25— (OH) —D &% Alolel AaaA 7} Vrelst L (p<
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