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— Abstract —

Radiological Flattening of Lumbar L ordosis and
Related Factorsin Some Korean Farmers

Han-Soo Song, Sang-Kon Yoo, Chang-Ki Choi, Chul-Gab Lee, Kyung Suk Lee”

Department of Occupational & Environmental Medicine, School of Medicine,
Chosun University, Rural Development Administration®

Objectives. To determine if agricultural work is related to radiological flattening of lumbar lordosis,
and to identify the relationship between of back pain and flat back in selected Korean farmers.

Methods: Between June 2006 and July 2008, 414 farmers, 155 (37.4%) males and 259 (62.6%)
females participated in this study. We collected data on hazardous agricultural work postures and other
factors from interviews, surveys, and x-ray views of lateral lumbar. The operational definition of a flat
back was below -1 SD of lordotic angle, with a normal distribution between L1 and S1 level. Logistic
regression analysis was conducted to evaluate the relationship between flat back and hazardous working
posture ratio, sex, the severity of back pain.

Results: Mean lordotic angle was 42.9+15.7°. Flat back had a higher prevalence in the females
(24.7%) than the males (5.8%). The odds ratio of flat back risk is 3.30 (95% CI: 1.46~7.46) in the
females compared to the males, 1.31 (95% Cl: 0.61~2.79), 4.11 (95% CI: 1.77~9.55) in the group of haz-
ardous working posture ratio compared to the low risk group, 2.78 (95% CI: 1.27~6.07), 5.74 (95% CI:
2.27~14.49) in the group of L4-L5 disc space narrowing compared to normal group, 3.06 (95% CI:
1.27~7.31), 5.45 (95% ClI: 1.70~17.46) in the group of lumbar spine compression fracture compared to
no fracture. Odds ratio of severe back pain is 2.29 (95% CI: 1.12~4.72) in the group of flat back com-
pared to normal group.

Conclusions: Hazardous agricultural working postures, such as ‘low- lifting, pulling, pushing work
and high- squatting posture work’ are associated with flat back. Low back pain is significantly associated
with flat back group in female farmers.
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Fig. 1. A case of lumbar degenerative kyphosis in this study.
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Fig. 2. Squatting and stooped posture of Korean farmers.
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Table 1. Characteristics of study subjects unit: number (%)
Variables Male Female Total

Age (yrs) <60 78 (50.3) 101 (39.0) 179 (43.2)
>60 77 (49.7) 158 (61.0) 235 (56.8)

Marital state Married 154 (99.4) 171 (66.0) 325 (78.5)
Single* 1 (06 88 (34.0) 89 (215)

Education Elementary 80 (51.6) 211 (81.5) 291 (70.3)
Middle school 40 (25.8) 31 (12.0) 71 (17.1)
High school 35 (22.6) 17 ( 6.6) 52 (12.6)

Smoking No 57 (36.8) 253 (97.7) 310 (75.1)
Yes 98 (63.2) 6 (23 104 (24.9)

Alcohol No 57 (36.8) 161 (62.2) 218 (52.7)
Yes 98 (63.2) 98 (37.8) 196 (47.3)

Total 155 (100.0) 259 (100.0) 414 (100.0)

* Separation by death or divorce.
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Table 2. Mean and standard deviation of lumbar lordotic angle unit: degree (°)
. Male Female Total
Variables

n mean+SD n mean+SD n mean+ SD

Age (yrs) <60 78  47.1+1238 101  45.7+134' 179  46.3+13.1'
>60 e 491+123 158 36.1+17.3 235 404+17.0

Height (cm) <149 2 445+ 48 86 394+17.1 88 39.5+16.9"
150-159 26 46.4+14.9 148 39.6+16.4 174 40.6+16.4

160-169 99 49.6+12.0 25 43.0+155 124  48.2+12.9

>170 28 446+12.1 - 28 446+121

BMI (kg/m?) <25.0 105 479+13.0 174 38.9+175 279 423+16.5
>25.0 50 484+11.8 85 419+14.3 135 443+13.7

Waist circumference (cm) <90/85* 101 48.8+130 151 39.9+16.8 252 435+16.0
>90/85* 54 46.6+11.8 108 40.1+16.2 162 42.3+15.1

Lumbar scoliosis No 142 48.2+126 225  40.9+16.0* 367 43.7+15.2"
Yes 13 465+12.6 34  33.0+188 47  37.0+183

Disc space narrowing Normal 134 49.3+122' 207  42.8+153' 341 45.4+145'
Moderate 15 405+13.1 31 30.0+14.9 46 334+15.1

Severe 6 38.9+11.6 21 25.3+18.3 27 283+17.8

Compression fracture! No 142 484+121 223  41.8+15.4" 365 44.3+14.6"
Mild 10 44.0+191 23 32.6+19.7 33 36.0+19.9

Severe 3 46.1+ 6.3 13 20.7+14.6 16 255+16.8

Agricultural career (yrs) <30 65 46.4+124 83  44.1+146! 148 451+13.7*
>30 90 49.3+12.6 176 379+17.1 266 41.7+16.6

Hazardous working posture ratio? <2 129  47.8+127 119 42.7+14.2* 248  453+13.7"
34 18 48.6+13.9 76 39.8+16.2 94 415+16.1

5-8 8 51.3+ 6.0 32 35.1+185 40 38.4+17.9

>9 - 32 345+21.3 32 345+21.3

Total 155 481+12.6 259 39.9+16.6 414  429+157!

*p<0.05, "p<0.01 by t-test or ANOVA, "male/female, *Disc space narrowing; moderate 33~66%, severe>66%, 'Compression frac-
ture; mild <25%, moderate>25%.

"Hazardous working posture ratio: the ratio of back muscle weakness-related work scale to back muscle strengthening related work
scale.

Table 3. Factors associated with flat back

Variables Total Flat back (%) Unadjusted OR (95% CI)  Adjusted OR (95% CI)*
Sex Male 15 9(58) 1.00 1.00
Femae 259  64(24.7) 532 (2.57-11.05) 3.30 (1.46- 7.46)
Disc space narrowing Normal 341 44(12.9) 1.00 1.00
Moderate 46 16 (34.8) 360 (1.82- 7.14) 2.78 (L.27- 6.07)
Severe 27 13(48.1) 6.27 (2.76-14.21) 574 (2.27-14.49)
Compression fracture No 365 51(14.0) 1.00 1.00
Mild 33 13(39.4) 400 (1.88 854) 306 (L27- 7.31)
Moderate 16 9(56.3) 7.92 (2.82-22.20) 5.45 (1.70-17.46)
Hazardous working postureratio <2 248 24( 9.7) 1.00 1.00
34 94 19(20.2) 236 (1.23- 4.56) 131 (0.61- 2.79)
58 40 15(37.5) 56 (2.60-12.05) 411 (1.77- 9.55)
>9 32 15(46.9) 8.24 (3.66-18.55) 599 (2.44-14.71)

* Multiple logistic regression by backward method, adjusted with other variablesin the table.
OR: Odds Ratio, Cl: Confidence Interval.
Flat back was below -1 SD of lordotic angle normal distribution between L1 and S1 level.
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Table 4. Number and proportion of back pain severity unit: n (%)
. Back pain
Variables
No Moderate Severe Tota
Sex* Male 59 (38.1) 66 (42.6) 30 (19.9) 155 (100.0)
Female 64 (24.7) 95 (36.7) 100 (38.6) 259 (100.0)
Age* (yrs) (60 55 (30.7) 83 (46.4) 41 (22.9) 179 (100.0)
>60 68 (28.9) 78 (332 89 (37.9 235 (100.0)
Lumbar scoliosis No 112 (30.5) 142 (38.7) 113 (30.8) 367 (100.0)
Yes 11 (23.4) 19 (40.4) 17 (36.2) 47 (100.0)
Disc space narrowing Normal 107 (31.4) 133 (39.0) 101 (29.6) 341 (100.0)
Moderate 8 (17.4) 17 (37.0) 21 (45.7) 46 (100.0)
Severe 8 (29.6) 11 (40.7) 8 (29.6) 27 (100.0)
Compression fracture No 113 (31.0) 144 (39.5) 108 (29.6) 365 (100.0)
Mild 7 (21.2) 13 (39.9) 13 (39.9) 33 (100.0)
Moderate 3 (18.8) 4 (25.0) 9 (56.3) 16 (100.0)
Agricultural career (yrs) <30 42 (28.4) 66 (44.6) 40 (27.0) 148 (100.0)
>30 81 (30.5) 95 (35.7) 90 (33.8) 266 (100.0)
Hazardous working posture ratio <2 79 (31.9) 104 (41.9) 65 (26.2) 248 (100.0)
3-4 23 (24.5) 34 (36.2 37 (39.4) 94 (100.0)
58 11 (27.5) 14 (35.0) 15 (37.5) 40 (100.0)
>9 10 (313 9 (281 13 (40.6) 32 (100.0)
Flat back* No 110 (32.3) 137 (40.2) 94 (27.6) 341 (100.0)
Yes 13 (17.8) 24 (329 36 (49.3) 73 (100.0)
123 (29.7) 161 (38.9) 130 (31.4) 414 (100.0)
* p<0.01 by »* test
Flat back was below-1 SD of lordotic angle normal distribution between L1 and S1 level.
Table 5. The affect of back pain severity of flat back
Back pain Variable Unadjusted OR (95% ClI) Adjusted OR (95% ClI)
Moderate Sex (female/male) 1.33 (0.83-2.13) 1.29 (0.79-2.09)
Age (=60/<60 yrs) 0.76 (0.47-1.22) 0.72 (0.45-1.16)
Flat back (yes/no) 1.48 (0.72-3.05) 1.47 (0.70-3.09)
Severe Sex (female/male) 3.07 (1.79-5.27) 2.55 (1.46-4.44)
Age (=60<60 yrs) 1.76 (1.05-2.93) 1.45 (0.85-2.47)
Flat back' (yes/no) 3.24 (1.62-6.47) 2.29 (1.12-4.72)

* Multivariate logistic analysis, reference category is ‘no back pain’. adjusted with other variables in the table OR; Odds Ratio, ClI;

Confidence Interval.

Flat back was below -1 SD of lordotic angle normal distribution between L1 and S1 level.
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