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[ Abstract]
define the risk factors of severe foot pain in nurses in tertiary hospital in China, and to construct a nomograph model for

Objective To investigate the prevalence and common sites of severe foot pain among nurses, to

predicting individuals' risks for severe foot pain. Methods Between August 2019 and December 2019, a stratified global
sampling method was used to select 10691 nurses from 351 tertiary hospitals in China to investigate the incidence of
severe foot pain among them. The variables that may affect the occurrence of severe foot pain were analyzed by single
factor analysis to identify the influencing factors of severe foot pain in nurses. Furthermore, the independent risk factors
of severe foot pain were analyzed by stepwise logistic regression analysis. The statistically significant factors identified in
the multivariate regression analysis were incorporated into the nomograph prediction model. The predictive performance
of the nomograph was measured by the consistency index (C-index) and calibrated with 1000 Bootstrap samples.
Results A total of 3419 nurses out of the 10691 had foot pain, resulting in an incidence of 31.98%. The incidence of
severe pain (VAS score 7-10) was 2.27% (243 of 10691). The locations of severe pain were more commonly found in the
soles and heels of both feet. Six factors, including age, education, the material of the work shoes, comfortableness of the
work shoes, number of complications, and foot injure history, were incorporated in the nomograph predicting model. The
C-index value was 0.706 and the standard curve fitted well with the calibrated prediction curve. Conclusion The risk
prediction model constructed in this study showed sound performance in predicting the risk of severe foot pain in nurses,
and all the indicators involved are simple and the relevant data are easily obtained. The model can provide reference for
preventing severe foot pain in nurses.
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Table1 Clinical features of the nurses covered in the study and the

results of the severe foot pain survey

Clinical feature Variable Case %

Sex Male 275 2.57
Female 10416 97.42
Agelyr. 18-25 1953 18.26
26-30 3464 32.40
31-40 3958 37.02
41-60 1316 12.30
Body mass index/(kg/mz) <18.5 1345 12.58
18.5-23.99 7429 69.48
24-27.99 1566 14.64
=28 351 3.32
Education Secondary 122 1.14
Junior college 2492 23.33
Bachelor 7896 73.85
Postgraduate 181 1.69
Marital status Never married 3247 30.37
Married 7220 67.53
Widowed or divorced 224 2.10
Childbirth 0 4020 37.60
Pregnancy 301 2.82
1 4610 43.12
2 1572 14.70
=3 188 1.76
Department Medical department 3244 30.34
Surgery department 4543 42.49
Others 2904 27.16
Professional title Nurse 2597 24.29
Senior nurse 4891 45.74
Supervisor nurse 2718 25.42
(Associate) professor of nursing 485 4.53
Years of nursing <5 3402 31.82
experience/year
6-10 3465 32.41
11-20 2575 24.09
=21 1249 11.68
VAS 1-3 1929 56.42
4-6 1247 36.47
7-10 243 7.10
Pain location Left sole 133 54.73
Right sole 118 48.56
Left heel 102 41.98
Right heel 98 40.33
Quality of pain Swelling pain 142 58.44
Sourness and pain 160 65.84
Stabbing pain 67 27.57
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Table2 Univariate analysis of severe foot pain in nurses

Variable VAS 0-6 (n=10448)/case (%) or X+s  VAS 7-10 (n=243)/case (%) or X+ s t/x P
Agelyr. 31.89+7.278 34.84+8.151 - <0.001
Body mass index/(kg/m”) 23.39+4.560 22.61+4.461 - 0.011
Sex 0.51 0.473
Male 267 (2.6) 8(3.3)
Female 10181 (97.4) 235 (96.7)
Highest education achieved 11.18 0.011
Secondary 115 (1.1) 7(2.9)
Junior college 2450 (23.4) 42 (17.3)
Bachelor 7707 (73.8) 189 (77.8)
Postgraduate 176 (1.7) 5(2.1)
Marital status 14.56  <0.001
Never married 3200 (30.6) 47 (19.3)
Married 7031 (67.3) 189 (77.8)
Widowed or divorced 217 (2.1) 7 (2.9)
Childbirth 16.38 0.003
0 3958 (37.9) 62 (25.5)
Pregnancy 291 (2.8) 10 (4.1)
1 4485 (42.9) 125 (51.4)
2 1532 (14.7) 40 (16.5)
=3 182 (1.7) 6(2.5)
Professional title 5.04 0.169
Nurse 2545 (24.4) 52 (21.4)
Senior nurse 4787 (45.8) 104 (42.8)
Supervisor nurse 2647 (25.3) 71(29.2)
(Associate) professor of nursing 469 (4.5) 16 (6.6)
Department 4.24 0.120
Medical department 3165 (30.3) 79 (32.5)
Surgery department 4455 (42.6) 88(36.2)
Others 2828 (27.1) 76 (31.3)
Years of nursing experience/year 35.19  <0.001
<5 3346 (32.0) 56 (23.0)
6-10 3402 (32.6) 63 (25.9)
11-20 2505 (24.0) 70 (28.8)
=21 1195 (11.4) 54 (22.2)
Nightshift/(times/month) 2.39 0.665
0 2551 (24.4) 66 (27.2)
1 424 (4.1) 13 (5.3)
23 1022 (9.8) 23(9.5)
4-5 3030 (29.0) 64 (26.3)
=6 3421 (32.7) 77 (31.7)
Sleep/(h/d) 1546  <0.001
<6h 388 (3.7) 20 (8.2)
6-8 h 9506 (91) 216 (88.9)
=8h 554 (5.3) 7(2.9)
Complication 7521  <0.001
0 7726 (73.9) 123 (50.6)
1 1828 (17.5) 70 (28.8)
2 537 (5.1) 27 (11.1)
3 357 (3.4) 23 (9.5)
Foot injury history 50.52  <0.001
No 5587 (53.5) 74 (30.5)
Yes 4861 (46.5) 169 (69.5)
Footwear type 10.01 0.007
Nursing shoes 8785 (84.1) 186 (76.5)
Crocs 1057 (10.1) 36 (14.8)
Others 606 (5.8) 21 (8.6)
Footwear material 7.87 0.049
Real leather 1618 (15.5) 44 (18.1)
Artificial leather 6774 (64.8) 140 (57.6)
Cotton 173 (1.7) 8(3.3)
Plastics 1883 (18.0) 51 (21.0)
Shape of the toebox 22.89  <0.001
Pointed shoes 130 (1.2) 4(1.6)
Rounded toes 9018 (86.3) 194 (79.8)
Square head shoes 1096 (10.5) 30 (12.3)
Open toe shoes 204 (2.0) 15(6.2)
Footwear comfort 31.65  <0.001
Very uncomfortable 131 (1.3) 13 (5.3)
Uncomfortable 844 (8.1) 22(9.1)
General 3496 (33.5) 84 (34.6)
Comfortable 4423 (42.3) 90 (37.0)
Very comfortable 1554 (14.9) 34 (14.0)
Frequency of changing into clean socks /(times/d) 13.14 0.041
0 820 (7.8) 24 (9.9)
1-2 8296 (79.4) 194 (80.2)
3.5 1099 (10.5) 16 (6.6)

=6 233 (2.2) 8(3.3)
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Table 3 Multivariate logistic regression analysis of severe foot pain in

nurses

Variable B OR (95% CI) P

Age 0.034 1.03 (1.02-1.05) 0.000
Highest education achieved (secondary)
Junior college -0.998 0.37 (0.16-0.87) 0.022
Bachelor —0.710 0.49 (0.22-1.10) 0.085
Postgraduate —-0.408 0.67 (0.20-2.21) 0.506

Footwear material (real leather)

Artificial leather -0.170 0.84(0.59-1.21) 0.355
Cotton 0.938 2.56(1.11-5.86) 0.027
Plastics —-0.135 0.87(0.51-1.49) 0.621

Footwear comfort (very uncomfortable)

Uncomfortable —1.238 0.29 (0.14-0.60) 0.001
General —1.121 0.33(0.17-0.62) 0.001
Comfortable -1.319 0.27 (0.14-0.51) 0.000

Very comfortable —-1.263 0.28 (0.14-0.57) 0.000

Complication (0)

1 0.635 1.89 (1.39-2.57) 0.000

2 0.816 2.26 (1.45-3.52) 0.000

3 0.906 2.47 (1.53-4.01) 0.000
Foot injury history (no)

Yes 0.731 2.08 (1.56-2.76) 0.000

B: patial regression coefficient; OR: odds ratio; CI: confidence interval.
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