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1. Introduction

Older adults comprise a significant portion of thoracic patients, with 34.9% of new lung 

cancer cases among adults aged 65–74 years and 36.2% among those 75 years and older [1]. 

Older adults are at higher risk of frailty than their younger counterparts. Frailty has been 

associated with poor surgical outcomes such as complications, readmissions, and discharge 

to a higher level of care [2,3].

Gait speed is a brief, feasible measure that can identify frail patients with high sensitivity 

[4–7]. Slower gait speeds have been shown to be predictive of hospitalizations and worse 
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survival in both the community and among people with cancer [8,9]. Gait speed has been 

well-studied in research settings, but there are less data regarding the implementation of 

gait speed in clinical settings—especially thoracic surgery clinics [10–14]. This study aimed 

to investigate the feasibility and acceptability of medical assistants (MAs) measuring four-

meter gait speed (4MGS) as part of their routine vital sign assessment.

2. Material and Methods

2.1. Study Design and Population

The study was approved by the Institutional Review Board and informed consent was 

waived. We examined all new patients presenting to a single thoracic surgeon’s clinic from 

January–July 2021. This surgeon’s clinic also participated in a geriatric-thoracic surgery 

collaboration, in which patients aged 70 or above presenting with a lung nodule or patients 

aged 65 and above presenting with esophageal cancer or mesothelioma were also evaluated 

by a board-certified geriatrician. The MAs were trained in 4MGS measurement and were 

instructed to record 4MGS on all new patients. Details of 4MGS measurement are in 

Supplemental 1. Additionally, the geriatrician emailed the MAs the day before the clinic 

reminding them to measure 4MGS in the patients he would be evaluating.

2.2. Data Collection and Analysis

Patient demographics, comorbidities, and 4MGS measurements were obtained through a 

divisional database. To investigate the burden and acceptability of 4MGS measurement, we 

administered a brief survey six months after the study to all MAs (Supplemental 2). The 

survey consisted of six questions regarding how easy it was to learn, measure, and record 

4MGS scored on a Likert scale (graded from 1 [not easy] to 5 [very easy]). Additionally, 

there were four open-ended questions where the MAs could list any feedback.

To quantify feasibility, we measured the proportion of patients with 4MGS measured out of 

the number of eligible patients. We additionally compared clinical characteristics between 

those who had a 4MGS measurement and those who did not. Differences in continuous 

variables were analyzed using Wilcoxon Rank Sum tests and differences between categorical 

variables were analyzed using Fisher’s exact (when smallest samples size <10) or Chi-

square tests; p < 0.05 was considered a statistically significant difference. All analyses 

were conducted using StataSE 16 (StataCorp. 2019. Stata Statistical Software: Release 16. 

College Station, TX: StataCorp LLC.).

3. Results

One hundred nine patients were eligible for 4MGS measurement in the thoracic surgeon’s 

clinic during the seven month study period. The cohort had a median age of 67 years 

(interquartile range [IQR] 59–74; Table 1). Twenty-one patients (19.3%) seen by the surgeon 

were also assessed by the geriatrician. Sixty-nine patients (63.3%) had 4MGS recorded. 

The median 4MGS was 0.94 m/s (IQR 0.80–1.11 m/s). Female patients (60.9% vs. 30.1% 

male, p = 0.01) and patients seen by the geriatrician (85.7% vs. 58.0% not seen by the 

geriatrician, p = 0.02) were more likely to have completed 4MGS (Supplemental 3). The 
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remainder of the demographic and clinical characteristics were similar between the patients 

who completed 4MGS and those who did not.

There was a 100% response rate on the survey. Overall, 4MGS seemed easy to learn (7/7 or 

100% responding with a 4 or 5), to administer (6/7 or 85.7% responding with a 4 or 5), and 

was well-accepted by the patients (7/7 or 100% responding with a 4 or 5) (Fig. 1). Fewer 

MAs reported that it was easy to remember to administer (2/7 or 28.6% responding with a 4 

or 5). Common responses to what would help MAs remember included, providing reminders 

within the patient’s medical record and including the test on the vital sheet.

4. Discussion

Our study demonstrates the integration of 4MGS as a functional vital sign in a thoracic 

surgery clinic. It was moderately feasible for the MAs to measure, and the main barrier was 

remembering to complete the test.

Few studies have investigated the implementation of gait speed in a thoracic surgery 

setting. A number of cardiac surgery centers started measuring gait speed in 2011 for 

incorporation in the Society of Thoracic Surgeons Adult Cardiac Surgery Database, but 

details regarding methods of implementation are limited [15]. Bohannon et al. investigated 

the feasibility of gait speed measurement in a home care setting and found that their 

providers measured and documented gait speed in all patients [6]. Tucker et al. examined 

the feasibility of emergency room (ER) nurses measuring gait speed in older adults, with 

60% of eligible patients completing the test [13]. The factors that explain these differences 

in implementation need to be explored, including varying resources and motivations across 

settings for measurement of physical function.

Our MAs reported that 4MGS was acceptable to patients and easy to learn, measure, and 

record. Our findings suggest that one critical support for implementing 4MGS entails a 

reminder system that alerts staff when and for whom to administer the test. This is supported 

by our observation that patients seen by the geriatrician had a higher completion rate than 

patients not seen by the geriatrician. The higher rate was likely due to the reminder emails 

sent by the geriatrician to MAs the day before the patients’ visits.

Utilizing factors known to improve implementation as well as staff feedback [14], we 

were able to make changes after the study period aimed at increasing rates of 4MGS 

measurement. To improve the ease of recording, we included a place to record 4MGS on 

the sheet where the MAs record their vitals. Additionally, we began including reminders for 

4MGS on the clinic whiteboard to which MAs refer when rooming patients. We also worked 

closely with the MA director to make 4MGS measurement part of routine training.

Our study has limitations. For instance, we measured 4MGS once rather than taking the 

average of multiple trials. While this does increase the accuracy of the measurement, this 

must be balanced with the additional burden of repeated measurements. Moreover, we 

were unable to track the reasons why 4MGS was not measured in each patient. Although 

subject to recall bias, the survey administered to MAs provided important general responses 

regarding the acceptability and challenges in measuring 4MGS.
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Our experience with 4MGS shows successes and challenges in its implementation as a vital 

sign measured by MAs in a thoracic surgery clinic, and we will continue to evaluate uptake 

and sustainability.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 1. 
Survey of clinical staff to measure the burden and acceptability of 4MGS measurement.

Responses ranged from 1 (not easy/willing) to 5 (very easy/willing).
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Table 1

Characteristics of cohort stratified by gait speed.

Total With Gait Speed Without Gait Speed

109 69 (63.3%) 40 (36.7%)

Age, median (IQR) 67 (59–74) 69 (60–74) 66 (50–71)

Sex, n (%)

Female 56 (51.4%) 42 (60.9%) 14 (35.0%)

Male 53 (48.6%) 27 (39.1%) 26 (65.0%)

Body Mass Index, median (IQR) 26.50 (23.3–30.6) 26.26 (22.3–30.6) 26.73 (24.1–30.3)

Charlson Comorbidity Index, median (IQR) 4 (2–7) 4 (3–6) 4 (2–7.5)

Race, n (%)

American Indian/Alaska Native 1 (0.9%) 0 (0%) 1 (2.5%)

Asian 2 (1.8%) 1 (1.4%) 1 (2.5%)

African American 6 (5.5%) 4 (5.8%) 2 (5.0%)

White 94 (86.2%) 61 (88.4%) 33 (82.5%)

Other 2 (1.8%) 1 (1.4%) 1 (2.5%)

Declined 4 (3.7%) 2 (2.9%) 2 (5.0%)

Ethnicity, n (%)

Hispanic 2 (1.8%) 0 (0%) 2 (5.0%)

Non-Hispanic 101 (92.7%) 66 (95.7%) 35 (87.5%)

Unavailable 6 (5.5%) 3 (4.3%) 3 (7.5%)

Evaluated by Geriatrician, n (%) 21 (19.3%) 18 (26.1%) 3 (7.5%)

IQR = interquartile range.
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