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The prevalence of work-related MSDs among gynecologic surgeons has been reported to be 

high (Kim-Fine et al. 2012). However, to our knowledge, only two studies have specifically 

studied the risk of work-related MSDs among gynecologic surgeons while performing vaginal 

surgery.  

 

The purpose of this study was to investigate the postural load of surgeons during vaginal 

surgery by quantitatively evaluating the frequency and duration of awkward upper body 

postures during five vaginal surgical tasks. This will provide a baseline of postural stress for the 

occupation as well as identify tasks for which ergonomics intervention may be most warranted.  

Eighteen surgeons (5 males and 13 females) were recruited from the department of Obstetrics 

and Gynecology at MedStar Washington Hospital Center in Washington, DC, where this study 

was conducted. Only surgeries that involved transvaginal hysterectomy (TVH) were observed. 

The occurrence of other vaginal surgical tasks in one surgery was determined by vaginal 

surgeons based on the patient’s needs. 

 

The independent variable was the vaginal surgical task and dependent variables were the 

frequency of awkward postures per 15 min (f15) and percentage of task duration (%Duration) of 

five pre-defined of upper body postures shown in the Figure 1 (Keyserling et al. 1992, Rice 

1998). 

 

A novel observational ergonomics evaluation tool, Ergonomics Posture Assessment in Real 

Time (ErgoPART), was developed to assist assessment of the surgeons’ postural load. This 

tool is a Microsoft Excel 2010 (Microsoft, Redmond, WA, USA) VBA Macro that provides an 

easy-to-use interface for data collection, automatically generating the frequency and duration of 

awkward postures, surgical tasks and the environmental features affecting posture during 

surgery (Figure 2). 

 

Figure 2. Pre-defined Awkward Postures. (a) Neck Deviation ≥30º, (b) Left Shoulder Deviation 

>60º, (c) Right Shoulder Deviation >60º, (d) Trunk flexion ≥20º, (e) Trunk Lateral Bending > 20º.  

30° 
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Methods 
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Table 1. Task Descriptive results of vaginal surgical tasks for 13 surgeries 

Posture TVH USLS AR PR Cysto 

Neck  

Deviation ≥ 30° 
9.6A  (4.7) 8.8A  (5.8)  7.2A,B  (5.2) 7.4A,B  (5.5) 3.7B  (4.8) 

Right Shoulder 

Deviation > 60° 
13.3A  (9.3)  9.6A,B  (9.1)  7.8A,B  (7.4) 5.2B  (5.4) 3.7B  (6.1)  

Left Shoulder  

Deviation > 60° 
7 (5.1) 7.1 (6.8) 5.8 (6.7) 3 (4) 3.6 (6.9) 

Trunk  

Flexion ≥ 20° 
2.5A,B  (2.8)  3.2A  (3.8) 0.2B,C  (0.5) 2A,B,C  (3.2) 0.4C  (0.9)  

Trunk Lateral  

Bending > 20° 
5.7A  (5.7) 5.6A  (5.4) 3.9A,B  (3.4)  2.3A,B  (3) 0.8B  (2.2)  

Table 2 Mean (SD) frequency of awkward upper body postures per 15 minutes of 

observation (f15). Means with different letters indicate significant differences (p < 0.05) in 

the Tukey post-hoc analysis. 

Table 3 Mean (SD) % Duration of task spent in awkward postures. Means with different 

letters indicate significant differences (p < 0.05) in the Tukey post-hoc analysis.  Those 

colored read suggest high postural stress. 
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Posture TVH USLS AR PR Cysto 

Neck  

Deviation ≥ 30° 
44.1A  (32.6) 31.2A  (23.6)  33.3A  (31.1) 45.4A  (33) 6.1B  (7.3)  

Right Shoulder 

Deviation > 60° 
27.8A   (19.5) 26.6A  (20) 31.6A  (30.5) 18.9A,B  (26.2) 6.3B  (11.6) 

Left Shoulder  

Deviation > 60° 
21.9A,B  (22) 26.9A  (23.6) 21.3A,B  (28.8) 13.6A,B  (22.1) 5.9B  (10.9) 

Trunk  

Flexion ≥ 20° 
4.1 (6.7) 4.3 (5.7)  0.2 (0.4)  2.7 (5) 0.3 (0.7)  

Trunk Lateral  

Bending > 20° 
12.5A  (16.7)  10A,B  (8.4)  18.2A  (19.1) 6.6A,B  (10.6) 0.8B  (2.2)  

Tasks  Task Goals Frequency 
% Total Surgery  

Time (n=13) 

Transvaginal 

Hysterectomy (TVH) 
To remove uterus 13 38.7 

Uterosacral Ligament 

Suspension (USLS) 

To suspend the vaginal apex to 

the pelvic ligaments 
9 22.7 

Anterior Repair  

(AR) 

To increase support of the anterior 

vaginal wall which divides the 

vagina from the bladder 

7 6.8 

Posterior Repair  

(PR) 

To increase support of the 

posterior vaginal wall that divides 

the vagina from the lower part of 

the bowel. 

8 10.4 

Cystoscopy  

(Cysto) 

To check the inside surface of 

bladder and urethra 
11 6.5 
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Figure 3. Surgical Areas of Vaginal Surgical Tasks 
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Figure 2. Two observers record surgeons’ tasks and postures throughout the surgery using the 

ErgoPART software tool. 


