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Abstract: (1) Background: Mobility assessment is a key component of the assessment of an older adult
as a part of the Age-Friendly Health System (AFHS) “geriatric 4Ms” framework. Several validated
tools for assessing mobility and estimating fall risk in older adults are available. However, they are
often under-utilized in daily practice even in specialty geriatric medicine care settings. We aimed
to increase formal mobility assessment with brief gait speed measurement in a geriatric medicine
outpatient clinic using phased change interventions. (2) Methods: This quality improvement (QI)
initiative was conducted in a single outpatient geriatric medicine clinic. All clinic attendees who
could complete a gait speed measurement were eligible for inclusion. The outcome measure was
the completion of a 4 m gait speed. Several change interventions were implemented on a phased
basis using the Model for Improvement methodology during the period from December 2018 to
March 2020. Statistical process control charts were used to record gait speed measurements and
detect non-random shifts. (3) Results: During this QI initiative, 80 patients were seen, accounting for
142 clinic visits. In response to change interventions, gait speed measurement at clinic visits increased
from a median of 25% of visits to 67% by March 2020. (4) Conclusions: Adopting an AFHS care model
is an urgent and challenging task to improve the quality of care for older adults. This initiative details
how to effectively incorporate a brief, validated assessment of mobility using gait speed measurement
into every geriatric medicine outpatient visit and progresses implementation of the AFHS “geriatric
4Ms”. Mobility assessment can aid in identifying older adults at increased fall risk.

Keywords: falls; age-friendly health system; quality improvement

1. Introduction
1.1. Problem Description

Falls and changes in mobility are an indicator of potentially emerging vulnerabil-
ity in an older adult. Falls are associated with serious injuries, emergency department
presentations, and death [1,2].

Addressing changes in mobility and fall risk is an important part of every geriatric
medicine clinic visit. The assessment of frail, older adults who often have multiple chronic
conditions requires ample time and an inter-professional approach [3]. Time constraints
in a busy outpatient clinic setting can make it challenging to complete all components of
the assessment [4]. The Institute for Healthcare Improvement AFHS initiative promotes
high-quality care for older adults using a structured framework known as the “4Ms” of
geriatric medicine. The “4Ms” stand for matters most, mobility, mind, and medications [5].
Gait or walking speed is a rapidly administered test of mobility and assesses the “4M”
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domain of “mobility”. As a single measure that integrates all body systems such as sensory,
musculoskeletal, and cognition, it offers insight into a patient’s overall functional status,
mobility, and risk of falls [6–9]. However, as described above, gait speed is not consistently
measured in outpatient clinic settings.

1.2. Available Knowledge

There are several validated methods for assessing mobility in an older adult [10]. Gait
or walking speed is a recognized indicator of declining mobility, fall risk, and decreased
survival [11]. Gait speed over a short distance is a rapidly administered test that offers
an insight into not just a patient’s mobility but also the risk of frailty and poor outcomes.
A 2011 pooled analysis of 9 cohort studies found that faster gait speed is associated with
increased survival (pooled hazard ratio per 0.1 meters (m) per second (s), 0.88; 95% con-
fidence interval (CI): 0.87–0.90; p < 0.001) [6,7,11]. A gait speed of fewer than 0.8 m/s
in older adults is considered slow and is associated with poorer survival and increased
frailty [11]. Slow gait speed is also associated with lower quality of life scores and social
engagement [12].

There are few reported QI initiatives that focus on the implementation of gait speed in
a geriatric medicine clinic. A 2019 QI project that included older United States (US) military
veterans found an increase in gait speed following a structured walking program which
lasted 6 weeks but did not address methods to increase gait speed measurement at clinic vis-
its [13]. A 2021 QI initiative that also included older US veterans successfully incorporated
routine gait speed measurement as a marker of frailty in a cardiology clinic [14].

1.3. Rationale

Despite knowledge of the utility of gait speed measurement as an indicator of falls
and mortality risk, it was not measured regularly in our outpatient geriatric medicine clinic.
There were many potential benefits to increasing gait speed measurement, including appro-
priate referral to specific therapy and fall prevention services (which are individualized
based on risk of falls) and response of patients to preventive interventions prescribed in
the clinic.

This QI initiative aimed to improve gait speed measurement in our geriatric medicine clinic.

1.4. Specific Aims

We aimed to increase gait speed measurement at clinic visits at a single-site geriatric
medicine clinic from 25% to 100% of visits in 1 year.

2. Materials and Methods
2.1. Context

The geriatric medicine clinic at Veterans Affairs (VA) Boston Healthcare System (BHS)
is an inter-professional outpatient consultation clinic that provides comprehensive geriatric
assessment for older US military veterans. There are 3 clinic sites that together offer
Geriatrics assessments 5 days per week across VA BHS. One of these clinic sites was
selected as the pilot site for this QI initiative. The inter-professional team in this clinic
includes physicians, pharmacists, and social workers. The clinic is led by a board-certified
attending in geriatric medicine and occurs once weekly. There are also two fellows in
geriatric medicine who attend the clinic. Rotating learners include residents in general
internal medicine and pharmacy and interns in social work. Clinic visits are 90 min in
duration for new patient assessments and 45 min in duration for return visits. Return visits
are usually scheduled 3 to 6 months apart. All attendees at the clinic who could complete a
gait speed measurement were eligible for inclusion.

Prior to the initiation of the project, we conducted a root cause analysis of the potential
barriers to consistently measuring gait speed in the clinic. A fishbone diagram method was
used to explore and illustrate these barriers (Figure 1). Some of the root causes identified
were subsequently selected as change interventions.
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Figure 1. Fishbone diagram illustrating root cause analysis of reasons for not measuring gait speed at
clinic visits in an ambulatory geriatric medicine clinic.

2.2. 4 m Gait Speed Measurement

Usual gait speed was chosen as it is a validated single measure of mobility in older
adults [15]. It can be measured by any member of the inter-professional team who has
received training in the measurement technique. A stopwatch or device fitted with a
stopwatch (e.g., smartphone) was used to measure gait speed to the nearest 0.01 s over a
straight 8 m distance free from obstacles. This consisted of a 2 m acceleration zone, 4 m
assessment zone, and 2 m deceleration zone [14]. The patient was asked to walk at their
normal pace and to use their assistive device and corrective eyeglasses if available. The
team member measuring gait speed stood behind the patient and avoided talking during
the assessment to minimize distractions.

2.3. Interventions
2.3.1. Study of the Interventions

Change interventions were implemented on a phased basis between December 2018
and March 2020. The change interventions were developed in conjunction with the clinic’s
inter-professional team and were spaced 3 months apart. The project leadership team met
regularly to review the progress of the project and the effectiveness of our interventions.

2.3.2. Measures

The primary outcome measure was the percentage of visits during which gait speed
was measured.

We assessed the baseline gait speed measurement in the same clinic during the period
1 April 2018 to 30 November 2018. This time period was chosen as it included baseline
data when the project champions were not working in the clinic (April–June 2018) and
a time period when no change interventions had been discussed with the clinic team
(July–November 2018).

We reviewed electronic medical record entries for each clinic visit during the interven-
tion period.

2.3.3. Analysis

Demographic and baseline disease characteristic data were summarized for the study
population by presenting frequency distributions and descriptive statistics. Means and
standard deviations (SD) were calculated for normally distributed data. Median and
interquartile range (IQR) were calculated for non-normally distributed data.
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Statistical process control (SPC) charts were used to monitor non-random changes
from baseline median gait speed measurement and in response to the change interventions
used [16]. Probability-based rules were applied to detect non-random changes in response
to change interventions. SPC charts were constructed using Excel V.2018.10 (Microsoft
Corporation, Redmond, WA, USA).

Study findings were reported in keeping with Standards for Quality Improvement
Reporting Excellence (SQUIRE) guidelines V.2.0 [17].

2.3.4. Ethical Considerations

This study was approved by the VA BHS Institutional Review Board as a quality
improvement initiative under a non-research determination.

3. Results

Between December 2018 and March 2020, 80 patients were seen in the Geriatric
Medicine clinic site accounting for 142 clinic visits. Of these, 46% (n = 37) were new
referrals. The mean age was 82 ± 7 years and 98% were male. A caregiver attended the
visit with 53% (n = 42) of participants. The ability to complete activities of daily living
(ADLs) was recorded for all, with 51% reporting full independence for ADLs and 14%
independence for all instrumental ADLs. A fall in the past 6 months was reported by 32%
of patients with the number of falls ranging from 1 to 5. The median gait speed in this
patient population was 0.69 m/sec (IQR: 0.56–0.87). Baseline characteristics are detailed in
Table 1.

Table 1. Baseline characteristics and assessment findings at clinic visits.

N = 80

Mean age (years) 82 ± 7.7

Male 98%

Visit type

New 46%

Follow up 54%

Patient accompanied by a caregiver 53%

Medical history

Diabetes 38%

Dementia 51%

Social Circumstances

Lives alone (n = 63) 38%

Caregiver stress (n = 64) 25%

ADLs

Independent in all 51%

Requries assistance, some/most/all 38%

Dependent, some or most 6%

Dependent, all 5%

iADLs

Independent, all 14%

Requires assistance, some/most/all 24%

Dependent, some or most 36%

Dependent, all 26%
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Table 1. Cont.

N = 80

Mobility

Fall in the past 6 months 32%

Number of falls in past 6 months (range) 1–5

Median gait speed 0.69 (IQR: 0.56–0.87)

Orthostatic hypotension (n = 49) 12%

Ability to don/doff socks (n = 72)

Able 54%

With difficulty 24%

Unable 22%

Assistive device use 58%

Assistive device type (n = 43)

Cane 40%

Walker 42%

Wheelchair 18%

Type of shoes (n = 50)

Laces 50%

Slip-on 28%

Velcro 22%

Chair stand (n = 69)

Able 39%

With difficulty 28%

Unable 33%

Prior to this QI initiative, gait speed was measured at 25% of eligible assessments/clinic
visits over an 8-month period. Improvements in the number of gait speed measurements
performed only occurred after change interventions were implemented.

Change Interventions

We implemented five change interventions on a phased basis. These were identified
based on the root cause analysis results (Figure 1). The change in outcome measure (gait
speed measurement) in response to these interventions was measured.

Intervention 1—Stakeholder engagement and identification of project champions
Root cause analysis category: Inter-disciplinary team and physicians
We identified three champions for gait speed measurement within our clinic. One was

a board-certified physician in geriatric medicine who is a member of the senior leadership
team in the division of geriatrics and palliative care. Two champions were geriatric medicine
fellows who identified improving the quality of care for patients attending the clinic as
one of their desired learning objectives. One of the champions was present at every clinic
throughout the project.

Regular and wide stakeholder engagement was conducted throughout the initiative.
We met with all members of the clinic’s interprofessional team to present the findings of
our fishbone diagram analysis and to discuss potential buy-in from team members for this
initiative. The progress of the initiative was reviewed at weekly intervals at team huddles
and clinic operational meetings.

In each clinic session, all members of the inter-professional team were reminded to
measure gait speed on all patients at the pre-clinic huddle.
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Intervention 2—Adaptation of environment to optimize gait speed measurement
Root cause analysis category: Environment
The clinic environment was adapted to include a designated space for gait speed mea-

surement. The corridor in which patients walk to enter and exit the clinic visit was chosen.
This corridor was straight, free from obstacles, and the appropriate length as described
above. The assessment zone was demarcated to facilitate measurement. Stopwatch devices
were placed in every clinic room.

Intervention 3—Clinic electronic health record note template
Root cause analysis category: Electronic health record
Permission was obtained from the division of geriatrics & palliative Care to modify

the electronic health record (EHR) note template for the clinic. The physical examination
portion of the template was amended to include a prompt to measure gait speed. If gait
speed was not measured, an additional section was included to prompt the note writer to
document why this was the case, for example, due to lack of time or the patient not having
their assistive device available.

Intervention 4—Empowering other team members to measure gait speed
Root cause analysis category: Inter-disciplinary team, physicians and patients
We educated all team members on the correct technique for gait speed measurement

using in-person demonstrations [10]. This broadened the number of team members avail-
able and empowered team members to remind clinicians to measure gait speed during the
clinic visit. We also encouraged team members to measure gait speed at any point during
the visit including the transition to and from the clinic room.

These interventions resulted in an increase in gait speed measurement at clinic visits
from a median of 25% of visits in December 2018 to 67% of clinic visits by March 2020
(Figure 2).
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Figure 2. Statistical process control chart describing median gait speed measurements completed at
clinic visits in an ambulatory geriatric medicine clinic. The initial median was calculated based on
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baseline data. Probability-based rules were applied to detect non-random changes in response to
change interventions. Following the detection of a shift, a new median was calculated [18,19]. Blue
dots on the x-axis denote an extension or change in the median.

A significant shift in median gait speed measurements was detected in May 2019 (six
or more data points above the baseline median). During the period December 2019 to
March 2020, we identified a potential trend toward improved gait speed measurement with
4 consecutive data points in an increasing direction. A trend is considered significant if
there are five consecutive data points moving in the same direction [18]. Unfortunately,
there were no in-person clinic visits in April 2020 due to the coronavirus pandemic and
it could not be confirmed that this trend was significant. We explored reasons why gait
speed was not measured. In 21 cases, gait speed measurement was never measured; the
reported reasons for this included the patient’s assistive device being unavailable and time
constraints during the consultation (Table 2).

Table 2. Reasons for not measuring gait speed reported in an ambulatory geriatrics clinic.

n = 21 % (n)

No assistive device 33% (7)

Wheelchair user 38% (8)

No time 10% (2)

Other/not documented 19% (4)

4. Discussion
4.1. Summary

Mobility assessment is an important component of a geriatric medicine clinic visit,
and there are many validated mobility assessments [20]. Measurement of usual gait speed
is a rapid and valuable assessment of mobility in the ambulatory setting and detection of
slow gait speed can indicate declining mobility, risk of falls, and decreased survival [7,11].
However, there are many domains and organ systems to be assessed during a consultation
with an older adult. Despite awareness of the importance of mobility assessment and its
inclusion as a component of the AFHS “4Ms” framework, we identified that gait speed
was only measured at 25% of visits in our clinic. A 2021 QI initiative improved gait speed
measurement in an outpatient clinic setting [14]. We used a similar QI methodology to
improve this and found that this inter-professional QI initiative was associated with an
increase from 25% to 67% in median gait speed measurements performed at clinic visits.
We aim to continue this improvement by eventually measuring gait speed at every geriatric
clinic visit for all patients who can walk.

4.2. Interpretation

We believe several factors contributed to our results. We had strong support from the
leadership team in the division of geriatrics & palliative Care. The director of outpatient
clinics in the division was one of the QI initiative champions. The division chief was
supportive of the project throughout and granted approval for interventions such as
amending the electronic health record clinic visit template.

The project also received support from senior leadership at our institution. We aligned
the goals of our project with the mission and values of the hospital. The goal of the project
was to improve the quality of healthcare delivered to patients and to optimize referrals
to specialties such as physical therapy which can improve quality of life. These goals
were in keeping with the overall mission of our institution to deliver age-friendly care to
older veterans.

The structure of the clinic’s inter-professional team was a strength during this project.
All team members have assigned roles but are encouraged to speak up and contribute
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ideas regardless of professional background. The pre-clinic huddle is a dedicated forum
for this. The enthusiasm of our team members and team culture were influential in the
sustainability of this project.

We have now begun to expand this project into other geriatric medicine clinics within
our institution. We have secured stakeholder support from team members at the other
clinics and are commencing further change interventions to spread the improvements to
other clinics. The spread of this initiative has of course been hampered by the COVID-19
pandemic and limitations in face-to-face consultations [21].

Future directions for further spread would include improving gait speed measurement
for older adults in clinics other than geriatric medicine such as primary care clinics.

This project is novel as a description of how to embed one of the AFHS “4Ms”,
“mobility”, into a geriatric medicine clinic through the use of QI methodology [5,22].

Incorporating gait speed measurement or brief mobility assessments in geriatric
medicine clinics is a necessary step in standardizing high-quality care for older adults
and implementing an age-friendly health system [23].

4.3. Limitations

We identified several limitations during this project. We demonstrated improvements
within a single clinic. This clinic is well-resourced with a diverse inter-professional team
who were particularly motivated to work on this project. One of the geriatric medicine
fellows completed a scholarship in QI and both clinic fellows were project champions. As
this initiative spreads to other clinics, these champions will not be present. Identification of
other appropriate champions will be necessary.

While we demonstrated an improvement in gait speed measurement, we were unable
to demonstrate any other mobility-related outcomes at this time, such as reduced rates of
falls, hospitalization, or death. As we continue to collect longer-term data related to the
sustainability of this project, we hope to measure the association between consistent and
repeated gait speed measurement and these additional outcome measures.

5. Conclusions

Gait speed measurement in older adults is important as an indicator of overall health
and mobility. Identification of slow gait speed can prompt fall prevention strategies and
referrals to specialties such as physical therapy. Despite knowing the importance of mobility
assessment for older adults, we were not consistently completing this assessment or using
a validated tool such as gait speed in our geriatric medicine clinic. This phased QI initiative
utilized the strengths of our inter-professional team, existing resources, and phased change
interventions to increase gait speed measurement in a single geriatric medicine clinic. These
improvements were sustained. Our results also represent a step forward in developing an
AFHS “geriatric 4Ms” approach to geriatric medicine clinic visits. As part of an overall
strategy to become an AFHS, we are now spreading this initiative to other geriatric medicine
clinics. We also aim to demonstrate that through leading by example, we can further spread
formal gait speed measurement to other clinics and increase awareness of AFHS approaches
to the care of older adults that rely on more than self-report or intuition.
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