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APPENDICES 

Appendix 1: NIOSH frequency multiplier table 

 

Frequency Multiplier Table (FM) 

Source: [49] 

=============================================================== 

                             Work Duration 

              ------------------------------------------------- 

 Frequency      <= 1 Hour    >1 but <=2 Hours  >2 but <=8 Hours 

 Lifts/min    -------------  ----------------  ---------------- 

      (F):    V<30+   V>=30    V<30   V>=30       V<30   V>=30 

 ---------    -----   -----    ----   -----       ----   ----- 

<=0.2     1.00    1.00     .95     .95        .85     .85 

       0.5      .97     .97     .92     .92        .81     .81 

         1      .94     .94     .88     .88        .75     .75 

         2      .91     .91     .84     .84        .65     .65 

         3      .88     .88     .79     .79        .55     .55 

         4      .84     .84     .72     .72        .45     .45 

         5      .80     .80     .60     .60        .35     .35 

         6      .75     .75     .50     .50        .27     .27 

         7      .70     .70     .42     .42        .22     .22 

         8      .60     .60     .35     .35        .18     .18 

         9      .52     .52     .30     .30        .00     .15 

        10      .45     .45     .26     .26        .00     .13 

        11      .41     .41     .00     .23        .00     .00 

        12      .37     .37     .00     .21        .00     .00 

        13      .00     .34     .00     .00        .00     .00 

        14      .00     .31     .00     .00        .00     .00 

        15      .00     .28     .00     .00        .00     .00 

>15      .00     .00     .00     .00        .00     .00 

      

+  Values of V are in inches 

:  For lifting less frequently than once per 5 minutes, set 

   F = 0.2 lifts/minute 
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Appendix 2: Table to select the adequate ACGIH lifting TLV table 
 

TABLE TO SELECT THE ADEQUATE ACGIH LIFTING TLV TABLE 

 

Lifts per hour Duration of Task per day 

 ≤ 2h >2h 

≤ 60 Table 3   

≤ 12   Table 3 

> 12 and ≤ 30   Table 4 

> 60 and ≤ 360 Table 4  

> 30 and ≤ 360   Table 5 

 

 

Source: [5] 
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Appendix 3: ACGIH Lifting table 1- TLVs for infrequent lifting 

 

TLVs
® 

for Infrequent Lifting: 

≤ 2 Hours per Day with ≤ 60 Lifts per Hour OR 

≥ 2 Hours per Day with ≤ 12 Lifts per Hour 

 

 

 

 

 

Vertical Zone 

Horizontal Zone 

Close: 

< 30 cm 

Intermediate:3

0 to 60 cm 

Extended: 

> 60 to 80 cm 

Reach limit
 
or 30 cm 

above shoulder to 8 cm 

below shoulder height 

 

16 kg 

 

            7 kg 

 

No known safe limit 

for repetitive lifting 

 

Knuckle height
 

to 

Below shoulder 

 

32 kg 

 

           16 kg 

 

         9 kg 

 

Middle shin to 

knuckle height 

 

             18 kg 

 

         14 kg 

 

           7 kg 

 

Floor to middle 

shin height 

 

            14 kg 

 

No known safe limit 

for repetitive lifting 

 

No known safe limit 

for repetitive lifting 

 

 

Source: [5] 
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Appendix 4: ACGIH Lifting table 2 - TLVs for moderately frequent lifting 

 

> 2 Hours per Day with > 12 and ≤ 30 Lifts per Hour OR 

≤ 2 Hours per Day with > 60 and ≤ 360 Lifts per Hour 

 

 

 

Vertical Zone 

Horizontal Zone 

Close: 

< 30 cm 

Intermediate: 

30 to 60 cm 

Extended: 

> 60 to 80 cm 

Reach limit
 
or 30 cm 

above shoulder to 8 

cm below shoulder 

height 

 

14 kg 

 

    5 kg 

No known safe 

limit for repetitive 

lifting 

Knuckle height
 

to 

Below shoulder 

 

27 kg 

 

    14 kg 

 

       7 kg 

Middle shin to 

knuckle height 

 

16 kg 

 

      11 kg 

 

        5 kg 

Floor to middle 

shin height 

 

9 kg 

No known safe 

limit for repetitive 

lifting 

No known safe 

limit for repetitive 

lifting 

Source [5] 

 

 

 

 

 

 

 

 

 



 72 

Appendix 5: ACGIH Lifting table 3 - TLVs for frequent, long duration lifting 

 

TLVs for frequent, long duration lifting  

> 2 Hours per Day with > 30 and ≤ 360 Lifts per Hour 

 

 

 

Vertical Zone 

Horizontal Zone 

Close: 

< 30 cm 

Intermediate:3

0 to 60 cm 

Extended: 

> 60 to 80 cm 

Reach limit
 
or 30 cm 

above shoulder to 8 

cm below shoulder 

height 

 

     11 kg 

No known safe 

limit for repetitive 

lifting 

No known safe 

limit for repetitive 

lifting 

Knuckle height
 

to 

Below shoulder 

 

     14 kg 

 

            9 kg 

 

     5 kg 

Middle shin to 

knuckle height 

 

     9 kg 

 

            7 kg 

 

      2 kg 

Floor to middle 

shin height 

No known safe 

limit for repetitive 

lifting 

No known safe 

limit for repetitive 

lifting 

No known safe 

limit for repetitive 

lifting 

 

Source: [5] 
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Appendix 6: Ergonomic discomfort scale 
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Appendix 7: NIOSH Lifting Equation calculator -Job Analysis Sheet for job 1 
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Appendix 8: WISHA Lifting Calculator -Job Analysis Sheet for job1 
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Appendix 9: ACGIH Lifting TLV calculator -Job Analysis Sheet for job 1 
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Appendix 10: NIOSH Lifting Equation calculator -Job Analysis Sheet for job 2 
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Appendix 11: WISHA Lifting Calculator -Job Analysis Sheet for job 2 
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Appendix 12: ACGIH Lifting TLV calculator -Job Analysis Sheet for job 2 
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Appendix 13: NIOSH Lifting Equation calculator -Job Analysis Sheet for job 3 
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Appendix 14: WISHA Lifting Calculator -Job Analysis Sheet for job 3 
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Appendix 15: ACGIH Lifting TLV calculator -Job Analysis Sheet for job 3 
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Appendix 16: NIOSH Lifting Equation calculator -Job Analysis Sheet for job 4 
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Appendix 17: WISHA Lifting Calculator -Job Analysis Sheet for job 4 
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Appendix 18: ACGIH Lifting TLV calculator -Job Analysis Sheet for job 4 
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Appendix 19: NIOSH Lifting Equation calculator -Job Analysis Sheet for job 5 

 

 

 



 87 

Appendix 20: WISHA Lifting Calculator -Job Analysis Sheet for job 5 
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Appendix 21: ACGIH Lifting TLV calculator -Job Analysis Sheet for job 5 
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Appendix 22: NIOSH Lifting Equation calculator -Job Analysis Sheet for job 6 
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Appendix 23: WISHA Lifting Calculator -Job Analysis Sheet for job 6 
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Appendix 24: ACGIH Lifting TLV calculator -Job Analysis Sheet for job 6 
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Appendix 25: NIOSH Lifting Equation calculator -Job Analysis Sheet for job 7 
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Appendix 26: WISHA Lifting Calculator -Job Analysis Sheet for job 7 
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Appendix 27: ACGIH Lifting TLV calculator -Job Analysis Sheet for job 7 
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Appendix 28: NIOSH Lifting Equation calculator -Job Analysis Sheet for job 8 
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Appendix 29: WISHA Lifting Calculator -Job Analysis Sheet for job 8 
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Appendix 30: ACGIH Lifting TLV calculator -Job Analysis Sheet for job 8 
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Appendix 31: NIOSH Lifting Equation calculator -Job Analysis Sheet for job 9 
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Appendix 32: WISHA Lifting Calculator -Job Analysis Sheet for job 9  
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Appendix 33: ACGIH Lifting TLV calculator -Job Analysis Sheet for job 9 
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Appendix 34: NIOSH Lifting Equation calculator -Job Analysis Sheet for job 10 
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Appendix 35: WISHA Lifting Calculator -Job Analysis Sheet for job 10 
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Appendix 36: ACGIH Lifting TLV calculator -Job Analysis Sheet for job 10 
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Appendix 37: NIOSH Lifting Equation calculator -Job Analysis Sheet for job 9 
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Appendix 38: WISHA Lifting Calculator -Job Analysis Sheet for job 11 
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Appendix 39: ACGIH Lifting TLV calculator -Job Analysis Sheet for job 11 
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Appendix 40: NIOSH Lifting Equation calculator -Job Analysis Sheet for job 12 
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Appendix 41: WISHA Lifting Calculator -Job Analysis Sheet for job 12 
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Appendix 42: ACGIH Lifting TLV calculator -Job Analysis Sheet for job 12 
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Appendix 43: NIOSH Lifting Equation calculator -Job Analysis Sheet for job A 
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Appendix 44: WISHA Lifting Calculator -Job Analysis Sheet for job A 
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Appendix 45: ACGIH Lifting TLV calculator -Job Analysis Sheet for job A 
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Appendix 46: NIOSH Lifting Equation calculator -Job Analysis Sheet for job B 
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Appendix 47: NIOSH Lifting Equation calculator -Job Analysis Sheet for job C 

 

 

 

 

 

 

 



 115 

Appendix 48: WISHA Lifting Calculator -Job Analysis Sheet for job C 
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Appendix 49: NIOSH Lifting Equation calculator -Job Analysis Sheet for job D 
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Appendix 50: NIOSH Lifting Equation calculator -Job Analysis Sheet for job E 
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Appendix 51: WISHA Lifting Calculator -Job Analysis Sheet for job E 
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Appendix 52: NIOSH Lifting Equation calculator -Job Analysis Sheet for job F 
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Appendix 53: NIOSH Lifting Equation calculator -Job Analysis Sheet for job G 
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Appendix 54: WISHA Lifting Calculator -Job Analysis Sheet for job G 
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Appendix 55: ACGIH Lifting TLV calculator -Job Analysis Sheet for job G 
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Appendix 56: NIOSH Lifting Equation calculator -Job Analysis Sheet for job H 
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Appendix 57: NIOSH Lifting Equation calculator -Job Analysis Sheet for job I 
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Appendix 58: WISHA Lifting Calculator -Job Analysis Sheet for job I 
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Appendix 59: NIOSH Lifting Equation calculator -Job Analysis Sheet for job J 
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Appendix 60: NIOSH Lifting Equation calculator -Job Analysis Sheet for job K 
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Appendix 61: WISHA Lifting Calculator -Job Analysis Sheet for job K 
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Appendix 62: NIOSH Lifting Equation calculator -Job Analysis Sheet for job L 
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Appendix 63: Details of the participants of the case study 

Age (years) Height (cm) Weight (kg) 

30 160 50 

24 160 53 

25 162 59 

32 163 60 

33 175 64 

36 182 73 

23 171 68 

31 156 65 

33 166 52 

39 164 59 

22 169 74 

23 174 51 

24 161 68 

26 160 54 

37 160 47 

26 159 52 

19 173 59 

18 173 65 

37 158 50 

19 169 48 

40 161 53 

25 168 57 

35 150 50 

37 164 58 

40 165 52 

29 158 48 

26 160 54 

20 166 50 

28 166 68 

26 165 66 

32 152 47 

31 153 66 

21 161 64 

31 173 76 

39 160 48 

20 154 51 

28 163 54 

35 161 48 

33 167 56 

18 163 57 

38 178 60 

31 174 53 

29 166 61 

40 169 64 

34 163 60 

25 166 62 

25 176 68 

18 162 68 

32 165 54 

25 163 58 

29 178 69 Cntd… 
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Age (years) Height (cm) Weight (kg) 

22 168 60 

24 167 66 

30 164 53 

39 156 56 

25 161 53 

35 160 56 

33 163 57 

28 160 59 

26 168 64 

49 167 68 

38 165 57 

25 171 57 

30 151 47 

26 164 68 

26 168 70 

33 155 56 

19 163 48 

31 160 50 

22 169 73 

23 159 52 

22 150 51 

37 165 81 

42 183 80 

40 172 61 

32 177 66 

26 159 60 

26 169 51 

27 168 50 

18 158 51 

40 151 50 

27 178 68 

25 171 70 

26 172 80 

30 167 69 

39 166 65 

21 160 48 

29 159 53 

34 178 62 

33 157 61 

20 165 71 

23 155 56 

38 169 68 

20 160 50 

22 164 55 

24 163 59 

38 171 58 

21 164 58 

23 160 47 

43 157 52 

24 170 57 

27 164 78 

35 157 51 

40 170 52 Cntd… 



 132 

Age (years) Height (cm) Weight (kg) 

22 163 50 

23 168 66 

37 169 66 

32 156 64 

22 154 47 

20 165 59 

30 154 70 

31 163 67 

46 160 55 

20 159 55 

19 166 53 

22 177 72 

31 156 54 

31 166 63 

37 151 56 

30 178 61 

30 150 45 

21 155 48 

20 165 58 

24 168 60 

32 163 68 

28 163 56 

28 180 70 

37 160 59 

35 159 55 

32 168 61 

30 173 70 

40 171 61 

29 181 66 

22 163 68 

21 152 51 

32 170 81 

33 164 61 

26 162 50 

19 162 47 

37 168 69 

22 161 60 

27 179 80 

33 165 57 

28 180 70 

27 165 56 

39 173 66 

23 165 54 

35 180 73 

30 159 57 

21 168 57 

51 158 60 

31 163 66 

28 165 58 

33 166 73 

19 161 59 

23 170 69 

37 169 63 Cntd…. 



 133 

Age (years) Height (cm) Weight (kg) 

34 148 49 

30 158 54 

26 160 55 

29 177 82 

39 168 68 

21 166 66 

36 161 54 

24 168 58 

23 159 54 

22 163 62 

29 172 66 

27 158 58 

40 158 55 

29 168 53 

26 163 55 

29 166 59 

20 160 51 

34 150 53 

40 157 64 

22 160 59 

32 166 58 

25 166 55 

36 148 52 

20 166 59 

26 149 55 

40 159 53 

21 158 50 

25 168 48 

21 160 50 

34 166 66 

24 163 65 

22 176 53 

21 164 65 

20 160 53 

22 162 57 

19 160 46 

31 181 71 

26 167 61 

21 160 74 

21 160 70 

24 163 56 

18 167 62 

30 172 65 

28 154 52 

25 182 64 

24 176 52 

20 172 67 

30 172 84 

21 161 62 

25 168 55 

20 160 54 

41 164 51 

23 165 57 
Cntd…. 
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Age (years) Height (cm) Weight (kg) 

24 165 62 

24 160 61 

26 166 64 

33 152 50 

32 158 50 

19 159 52 

18 158 49 

35 152 55 

19 160 70 

27 170 69 

19 160 56 

26 155 47 

32 174 65 

29 162 58 

31 167 72 

40 162 50 

22 164 50 

38 160 50 

49 166 68 

39 163 55 

50 168 67 

30 168 68 

36 159 69 

37 165 66 

23 168 59 

19 168 60 

28 155 58 

23 161 51 

27 168 59 

32 166 57 

34 163 62 

40 167 76 

37 178 70 

23 165 61 

38 165 50 

21 179 58 

20 163 56 

24 167 65 

25 163 50 

31 159 65 

29 184 77 
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Appendix 64: Standing anthropometry data of Sri Lankan population [45] 

 

 

 

 

 



 136 

 

Appendix 65: Details of the participants of the validation case study 

Age Height Weight 

30 160 50 

24 160 53 

25 162 59 

32 163 60 

33 175 64 

36 182 73 

23 171 68 

31 156 65 

33 166 52 

39 164 59 

22 169 74 

23 174 51 

24 161 68 

26 160 54 

37 160 47 

26 159 52 

19 173 59 

18 173 65 

37 158 50 

19 169 48 

40 161 53 

25 168 57 

35 150 50 

37 164 58 

40 165 52 

29 158 48 

26 160 54 

20 166 50 

28 166 68 

26 165 66 

32 152 47 

31 153 66 

21 161 64 

31 173 76 

39 160 48 

20 154 51 

28 163 54 

35 161 48 

33 167 56 

18 163 57 

38 178 60 

31 174 53 

29 166 61 

40 169 64 

34 163 60 

25 166 62 

25 176 68 

18 162 68 

32 165 54 

25 163 58 Cntd.. 
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Age Height Weight 

29 178 69 

22 168 60 

24 167 66 

30 164 53 

39 156 56 

25 161 53 

35 160 56 

33 163 57 

28 160 59 

26 168 64 

49 167 68 

38 165 57 

25 171 57 

30 151 47 

26 164 68 

26 168 70 

33 155 56 

19 163 48 

31 160 50 

22 169 73 

23 159 52 

22 150 51 

37 165 81 

42 183 80 

40 172 61 

32 177 66 

26 159 60 

26 169 51 

27 168 50 

18 158 51 

40 151 50 

27 178 68 

25 171 70 

26 172 80 

30 167 69 

39 166 65 

21 160 48 

29 159 53 

34 178 62 

33 157 61 

20 165 71 

23 155 56 

38 169 68 

20 160 50 

22 164 55 

24 163 59 

38 171 58 

21 164 58 

23 160 47 

43 157 52 

24 170 57 

27 164 78 

35 157 51 Cntd.. 
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Age Height Weight 

40 170 52 

22 163 50 

23 168 66 

37 169 66 

32 156 64 

22 154 47 

20 165 59 

30 154 70 

31 163 67 

46 160 55 

20 159 55 

19 166 53 

22 177 72 

31 156 54 

31 166 63 

 

 


