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ABSTRACT
Background Frailty measurement is recommended 
when assessing older adults with cardiovascular disease 
to individualise prevention and treatment. We sought 
to address this by incorporating routine gait speed 
measurement by clinicians into an outpatient preventive 
cardiology clinic.
Methods Quality improvement (QI) project initiated at VA 
Boston in January 2015 to measure usual gait speed in 
m/s over a 4 m distance for patients aged 70 and older. 
The primary outcome was completion and documentation 
of 4 m usual gait speed. Data were manually extracted 
from the electronic health record. Frequency distributions 
and descriptive statistics are presented.
Interventions Several change interventions were 
implemented over a 5- year period (January 2015–
December 2019) addressing (1) stakeholder engagement 
and project champions, (2) staff education, (3) assessment 
space, (4) electronic health record template update and 
(5) sustaining the initiative. Statistical process control 
charts were used to monitor proportion of gait speed 
measurement and to detect shifts resulting from 5 phase 
change interventions.
Results During this QI project, 178 patients aged 70 
and older attended the clinic, accounting for 1042 
individual clinic visits. Gait speed was measured at least 
once for 157 patients; 21 were never assessed. At the 
end of the first month (January 2015), gait speed was 
measured during 40% of clinic visits and rose to a median 
measurement rate of 78% at clinic visits during the 2018–
2019 study period. An unanticipated result was the spread 
of the initiative to other cardiology clinics.
Conclusions Gait speed measurement was successfully 
embedded into clinic assessments for older adults at a 
cardiology clinic following targeted interventions. This 
project highlights the feasibility of incorporating a brief 
frailty assessment such as gait speed, into non- geriatric 
medicine clinics.

INTRODUCTION
Problem description
A core principle in cardiovascular disease 
(CVD) prevention and promoting healthy 
ageing is physical activity and exercise. 
Patients seen in primary care or a preven-
tive clinic may have an activity history taken 
and be counselled on the value of increasing 
exercise, however, routine assessment of 

a functional measure such as gait speed is 
missing from both guidelines and usual care.

Available knowledge
Slow gait has emerged as a powerful predictor 
of CVD risk, mortality1 2 and poorer neurocog-
nitive outcomes later in life.3 Furthermore, 
gait speed is considered a single marker of 
frailty,4 that can serve as the ‘sixth vital sign’ 
of functional capacity.5

Recognising frailty can identify older adults 
at increased risk of both cardiovascular (CV) 
events and potential treatment harms.6 7 For 
this reason, major CV guidelines have begun 
to include frailty, although with minimal 
guidance as to how it should be measured is 
provided.8 9

Gait speed is a rapid, easy, cost- neutral and 
sensitive tool, with excellent inter- rater and 
test–retest reliability, even for patients with 
cognitive impairment.10–12 Beyond its ability 
to predict risk and indicate pathology in 
the cardiopulmonary and musculoskeletal 
systems, gait speed can be considered an inte-
grator of all body systems.

Rationale
Detection of slow gait speed in routine clin-
ical care provides an opportunity to create 
person centred treatment goals and to seek 
modifiable signs of and contributors to frailty. 
However, to date, there has been limited 
incorporation of gait speed or other frailty 
assessments into the routine CV care of older 
adults.

Specific aim
We aimed to introduce gait speed measure-
ment into the routine clinical evaluation of 
all patients age 70 and older seen in a Cardi-
ology clinic over a 5- year period. Prior to 
initiation of this project, there was no formal 
assessment of frailty in any subspecialty clinics 
at the Veterans Administration (VA) Boston 
Healthcare System. We hypothesised that 
identifying frail patients using gait speed in 
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a busy outpatient cardiology clinic would be (1) feasible, 
(2) sustainable over a 5- year period and (3) effective in 
identifying patients at risk of decline and prompting 
investigation and management of frailty syndromes in an 
at- risk population.

METHODS
Context
We initiated a quality improvement (QI) project in a 
single Preventive Cardiology Clinic at VA Boston Health-
care System in January 2015 aimed at incorporating gait 
speed into the assessment of all patients aged 70 and 
older. A geriatrician was embedded into the clinic from 
the start of the project. Change interventions were imple-
mented on a phased basis over a 5- year period.

Gait speed measurement
Usual gait speed was measured by the clinician seeing 
the patient in metres per second over a 4 m distance. 
This included both preventive cardiology fellows and 
attending physicians. The assessment was performed as 
the patient was escorted from the clinic waiting room 
to the assessment room (figure 1). Patients were asked 
to walk at their normal pace and were permitted to use 
their prescribed adaptive device (such as cane or walker) 
and eyeglasses, if applicable. The patient was observed 
walking over a 2 m acceleration zone, followed by a 4 m 
assessment zone and then a 2 m deceleration zone. The 
observing clinician stood slightly behind the patient while 
they were walking and avoided talking during the meas-
urement to reduce distraction. The time taken to walk 
the 4 m assessment zone was measured in seconds (sec) 
with a stopwatch to the nearest 0.01 s. A gait speed of less 
than 0.8 m/s was considered slow.5

Interventions
During the project, five change interventions were imple-
mented to improve rates of gait speed measurement; (1) 
stakeholder engagement and project champions, (2) staff 

education, (3) assessment space, (4) electronic health 
record (EHR) template update and (5) sustaining the 
initiative.

Study of the interventions
Each clinic assessment note was manually reviewed 
for documentation of gait speed measurement. Data 
regarding demographic and comorbidities, including 
hypertension, diabetes, hyperlipidaemia, coronary artery 
disease, arthritis, atrial fibrillation, congestive heart 
failure were collected from the EHR. The project imple-
mentation team reviewed number of gait speed measure-
ments completed at clinic visits on a monthly basis and 
following each change intervention.

Measures
Data were collected for up to 5 years following the initial 
clinic visit. The primary outcome measure was comple-
tion and documentation of 4 m usual gait speed during 
the patient’s preventive cardiology clinic assessment. Data 
on those missing gait speed measurement were collected. 
Secondary outcomes were referrals to physical therapy 
(PT), occupational therapy (OT) and geriatric medicine. 
Mortality and hospital admission rates were also collected.

Analysis
Demographic and baseline disease characteristic data 
were summarised for the study population by presenting 
frequency distributions and descriptive statistics. Means 
and SD were calculated for normally distributed data. 
Median and IQR were calculated for non- normally 
distributed data.

Statistical process control (SPC) charts were used to 
monitor proportion of gait speed measurement and to 
detect any shifts resulting from change interventions.13 
SPC charts were constructed using QIMacros SPC Soft-
ware for Excel V.2018.10 (KnowWare International, 
Denver, Colorado, USA).

Figure 1 Gait speed assessment zone embedded into the existing clinic space.
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The findings of this study were reported in keeping 
with Standards for Quality Improvement Reporting 
Excellence V.2.0 publication guidelines.14

IMPLEMENTATION AND STRATEGIES
The five- phase change interventions implemented are 
described in detail below along with improvements in gait 
speed measurement at clinic visits in response to these 
interventions.

Intervention 1: stakeholder engagement and identification of 
project champions
Relevant stakeholders were identified by stakeholder 
mapping and consulting with the clinic team prior to 
initiation of the project. These included other preventive 
cardiology attendings, fellows, nurses and clinic admin-
istrative staff. We engaged with stakeholders through 
one to one and small group meetings. A key one to one 
meeting was held with the director of the preventive 
cardiology clinic. The importance of identifying frailty 
in older patients with CVD was described and buy in was 
secured. An important element of this was highlighting 
that the addition of gait speed measurement, which takes 
only 5–10 s to complete, would not significantly increase 
clinicians’ time with a patient. Finally, the proposal for 
this QI project was presented at the local department of 
cardiology grand rounds in early 2015 which enhanced 
stakeholder engagement. The project team leader, a geri-
atrician with training in preventive cardiology, was a key 
champion embedded in the clinic. This physician was 
present at the clinic weekly and maintained stakeholder 
commitment to the project. Rotating geriatric medicine 
fellows at the clinic also acted as champions in sustaining 
the measurement of gait speed measurements.

Intervention 2: staff education
To further ensure buy in of all clinical staff, as part of 
regular didactic sessions, all preventive cardiology fellows 
and attending physicians were educated on the value 
and method of usual gait speed measurement.1 Differen-
tial diagnosis for slow gait speed was reviewed, including 
those which should be immediately addressed such as 
symptoms of acute coronary syndrome, orthostatic hypo-
tension, hypoglycaemic and use of sedating medications. 
These sessions were led by a physician board certified 
in geriatric medicine, and began in December 2014 in 
anticipation of project launch. Preventive cardiology 
fellows were prompted to report the gait speed result 
during precepting with the clinic attending physician. 
Brief educational sessions and reminders were repeated 
throughout the project. Fellows were encouraged to 
educate new and rotating clinic staff on gait speed meas-
urement technique. Gait speed measurement during 
the first 4 months of the project improved following 
this intervention (highest recorded proportion 57%). 
However, variability in measurement remained high 
(range 29%–57%).

Intervention 3: creation of an assessment space
To make it easy for clinicians to measure gait speed a 
dedicated area for gait speed measurement in the cardi-
ology clinic was identified early in the project. A corridor 
which all patients must walk through to reach the clinic 
rooms was chosen. A 4 m distance was measured with a 
2 m distance on either end and brightly coloured tape was 
applied first to the floor and then to the wall at eye level 
marking the distance. This ensured that the assessment 
space was easily identifiable to all team members. It also 
allowed for easy incorporation of gait speed measure-
ment into the clinic visit, as all patients would walk this 
4 m distance on their way from the waiting room to the 
consultation room. Clinic staff reported that this dedi-
cated assessment zone facilitated ease of gait speed meas-
urement served as a reminder to perform the assessment.

Intervention 4: EHR template update
In July 2015, after 6 months of fellow education and 
gait speed measurement, it became clear that even if 
gait speed was being measured it was not always docu-
mented as there was no dedicated place in the chart to 
record it. Permissions from the department of cardiology 
were obtained to modify the EHR note template for all 
cardiology clinics. The physical examination portion of 
the template was expanded to include ‘gait speed assess-
ment’ along with a brief explanation of how to interpret 
the results (‘not frail if able to walk four metres in <5 s’). 
This change resulted in a shift in proportion of gait speed 
measurements and the median proportion increased to 
69% of all clinic visits for older patients.

Intervention 5: minimise variation in gait speed 
measurement and sustain improvements
Regular educational updates were held with the preven-
tive cardiology clinic staff to sustain rates of gait speed 
measurement. Whenever a change in clinic personnel 
occurred, it became clear that education on gait speed 
measurement was needed. This was repeated by a board- 
certified physician in geriatric medicine. This was particu-
larly important at the start of a new training cycle (July). 
Trainees were regularly reminded during precepting 
to measure gait speed. The educational component of 
this project was published in January 2018 as an online 
continuing medical education article at the Cleveland 
Clinic Journal of Medicine.15 This article was given to all new 
trainees.

RESULTS
Baseline data
Prior to initiation of this project, gait speed measurement 
was not routinely performed in any of our organisation’s 
cardiology clinics. Over a 5- year period (January 2015–
December 2019), 178 patients aged 70 and older attended 
the preventive cardiology clinic, accounting for 1042 indi-
vidual clinic visits. At the end of the first month (January 
2015), gait speed was measured during 40% of clinic 
visits. The trends for gait speed measurement throughout 
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the duration of the project are shown in figure 2. Over 
5 years, gait speed was measured at least once for 157 
patients. In total, 21 patients attending the clinic never 
had a gait speed assessment. The baseline characteristics 
for these patients are described in table 1.

Those who had slow walking speed were older (79 vs 75 
years), had a higher mean systolic blood pressure (133 vs 
128 mm Hg), and higher prevalence of hyperlipidaemia, 
coronary artery disease and arthritis.

Overcoming barriers
In total, 21 patients who attended the clinic over the 
5- year period did not have gait speed measured. We 
assessed the reasons why gait speed was missing or not 
measured (online supplemental appendix figure 1). The 
most common reason for not measuring gait speed was 
inability to walk 4 m due to cardiorespiratory limitations 
or immobility with wheelchair use (n=12). One patient 
was not assessed due to time constraints.

Figure 2 Bimonthly statistical process control of rates of gait speed measurement (%) during preventive cardiology clinics 
(January 2015–December 2019) for patients aged over 70. LCL, lower control limit; UCL, upper control limit.

Table 1 Baseline characteristics for 178 patients according to gait speed

  Gait speed ≥0.8 m/s (fast) n=120 Gait speed <0.8 m/s (slow) n=37 Gait speed not recorded n=21

Age (mean, SD) 75±5 79±7 75±5

Male (%) 116 (97) 35 (95) 21 (100)

Vitals

Systolic BP (mm Hg) 128±15 133±19 134.5±15.6

Diastolic BP (mm Hg) 68±9 66±9 70.7±10.3

Heart rate (beats per minute) 69±13 70±12 70.1±11.2

Comorbidities (%)

  Hypertension 92 (77) 33 (89) 15 (71)

  Hyperlipidaemia 95 (79) 32 (87) 15 (71)

  Diabetes 39 (33) 16 (43) 4 (19)

  Congestive heart failure 9 (8) 3 (8) 2 (10)

  Coronary artery disease 70 (58) 24 (65) 6 (29)

  Arthritis 29 (24) 11 (30) 6 (29)

  Atrial fibrillation 19 (16) 6 (16) 1 (5)

  Cancer 64 (53) 14 (38) 3 (14)

  Dementia 37 (31) 11 (30) 7 (33)

Smoking status (%)

  Yes 13 (11) 3 (8) 0

  Former 72 (60) 20 (54) 9 (43)

  No 35 (29) 14 (38) 12 (57)

# Medications (median, IQR) 9 (IQR: 5–12) 10 IQR: 7–14) 8 (IQR: 6–12)

Wheelchair use (%) 0 0 8 (38)

Gait speed (median, IQR) 1.05±0.2 0.64±0.1 N/A

BP, blood pressure; N/A, not applicable.

https://dx.doi.org/10.1136/bmjoq-2020-001140
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From April 2017 to April 2018, a decrease in rates of 
gait speed measurement were observed. We believe this 
occurred as the cohort of fellows may not have been 
as engaged as at other times. This was addressed by 
repeating small group stakeholder engagement meetings 
and brief educational sessions with clinic staff. Targeted 
reminders to preventive cardiology fellows by senior clini-
cians to measure gait speed were also provided. Following 
these renewed interventions, we observed a further shift 
in proportion of gait speed measurements at clinic visits 
to 78% (figure 2).

Secondary outcomes
Table 2 details rates of referrals to other services (eg, 
therapy and geriatrics), hospitalisation and mortality 
rates. Slow walkers had higher rates of referral to PT (14% 
vs 2%) and geriatrics clinic (8% vs 1%). Slow walkers were 
also more likely to be admitted in 1 year (38% vs 26%) 
and more likely to die during 4 years of follow- up (32% 
vs 9%).

There were no additional costs incurred in imple-
menting this project.

Additional outcomes
Although not initially planned, the success of this project 
in a single cardiology clinic led to the natural expansion 
to other Cardiology clinics, including electrophysiology, 
heart failure and valvular disease. In July 2019, a geriatrics 
consult clinic was formally embedded into the VA Boston 
cardiology service.

DISCUSSION
Summary
Gait speed is a well- recognised measure of frailty in 
patients with CVD either as a single measure or used as a 
component of a frailty assessment score.4 Through this QI 
project, we were able to successfully establish and main-
tain gait speed measurement as part of routine care in 
a preventive cardiology clinic. A particular strength was 
the sustained improvements in measuring gait speed at 
a single site over a 5- year period. Secondarily we found 
an increase in referrals to PT and geriatrics, as well as 
increased mortality among slow walkers.

Gait speed measurement rates went from not assessed 
at all to 40% of clinic assessments at the early stages of the 

project, to a median measurement rate of 78% at clinic 
visits during the 2018–2019 study period. Embedding a 
tool to assess frailty in a non- geriatric medicine clinic with 
a high prevalence of older adults is a feasible initiative.

Interpretation
We identified several interventions that contributed to 
our results. These included: ease of documentation and 
the need for strategic and ongoing education particu-
larly at vulnerable transitions such as change in trainee 
cohorts.

This project required clinicians performing CV assess-
ments to incorporate a clinical measure more typically 
performed in geriatrics clinics. Stakeholder meetings 
describing the potential benefits to patients, the minimal 
increase in workload for team members and the cost 
neutrality of implementing this measure were all key in 
obtaining support from members of the clinical leader-
ship team. In turn, leadership support of the project was 
influential in acquiring buy in from clinic staff.

Securing buy in from patients did not pose a challenge 
as gait speed assessment was performed as part of their 
routine clinic visit, did not prolong their visit or require 
them to move to a different location, and did not replace 
any other aspect of their assessments. In reviewing reasons 
for why gait speed was not measured, only in one case was 
time constraint the cause suggesting that time limitations 
should not be a barrier for others looking for a simple way 
to measure frailty in a busy clinic. Furthermore, sustain-
ability was also maintained by the routine review of gait 
speed during precepting by attending physicians in the 
clinic.

Existing services such as cardiac rehabilitation are bene-
ficial to older patients with CVD and focus predominantly 
on aerobic exercise. However, patients with physical 
frailty and slow gait speed may need additional interven-
tions to address balance, lower limb strength and postural 
stability.16 Once slow gait speed is recorded, there is an 
opportunity to refer the patient to services which may not 
be classically considered in a cardiology clinic such as PT 
and OT, both of which can be targeted to focus on frailty 
specific goals.16 Formal referral for comprehensive geri-
atric assessment may also be considered where resources 
are available. In this study a geriatrician was embedded 
in the clinic and the natural extension of this project has 

Table 2 Outcomes according to gait speed

  
Gait speed ≥0.8 m/s 
(fast) n=120, %

Gait speed <0.8 
m/s (slow) n=37, %

Gait speed not 
recorded n=21, %

Recommendations to add/increase balance exercises 6 (5) 2 (5) 2 (10)

Referrals to physiotherapy 2 (2) 5 (14) 0

Referrals to occupational therapy 1 (1) 0 1 (5)

Referrals to geriatrics clinic 1 (1) 3 (8) 1 (5)

1- year hospital admission rate 31 (26) 14 (38) 7 (32)

4- year mortality rate 11 (9) 12 (32) 7 (32)
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been the incorporation of an embedded geriatrics clinic 
within cardiology, bringing care directly to the patients 
who need it most.

The improvements seen in this single site project have 
had positive impacts at the departmental level. We have 
observed spread of gait speed measurement to other 
cardiology clinics. While not formally studied, our impres-
sion is that this occurred because gait speed measurement 
is simple and can quickly give insights into a patient’s 
functional and frailty status. Furthermore, over the time 
period of this project, several CV guidelines called for 
frailty assessment,8 9 and gait speed presents one way to 
do this, without incurring additional costs or personnel. 
Following brief training on gait speed measurement, any 
clinician or qualified member of an interprofessional 
team can complete this assessment in approximately 30 s 
during a clinic visit (10 s to instruct patient on gait speed 
assessment method, 10–20 s to complete assessment). 
Future directions are to expand this model of focused 
assessments of frailty to other medical specialty and 
primary care clinics.

Although there is growing consensus on the importance 
of measuring frailty in older patients seen in cardiology 
clinics,6 there is little published literature to date specif-
ically describing a clinical model of embedding geriatric 
assessments in cardiology clinics and related outcomes. A 
study of 131 older adults assessing the relationship between 
gait speed and outcomes following cardiac surgery found 
that slow gait speed was associated with increased postop-
erative morbidity and mortality (OR 3.05; 95% CI 1.23 
to 7.54) and longer hospital stays.17 A study of 309 older 
adults with coronary artery disease found that slow gait 
speed was an indicator of frailty and was more predictive 
of mortality than the composite score on a more compre-
hensive frailty index (OR 3.8, 95% CI 1.1 to 13.1).18 Our 
study takes the existing literature about the value of gait 
speed for risk prediction and as a modifiable vital sign 
and demonstrates the feasibility of integrating gait speed 
assessment into regular care.

The importance of identifying frailty in patients with 
CV disease has been recognised by the European Asso-
ciation of Preventive Cardiology, particularly with regard 
to patient suitability to partake in Cardiac Rehabilitation. 
Their 2017 position paper recommends collaboration 
between cardiologists and geriatricians in assessing frailty 
in cardiology patients.19 While there may not be enough 
geriatricians to see all CV patients, all Cardiologists can 
learn to measure gait speed.

Completion of a comprehensive geriatric or frailty 
assessment in a non- geriatric medicine clinic can be a 
challenge. The skillsets of the clinicians, time allotted 
for consultations and the clinic workspace and equip-
ment may not be conducive to performing these assess-
ments. Choosing brief and easy assessments to perform 
which are reliable indicators of frailty is an alternative 
to screen for frailty in a cardiology clinic and identify 
patients who require more in- depth geriatric assessment. 
Gait speed can be used as a single measure of physical 

performance and has been shown to identify patients at 
risk for hospitalisation.10

Limitations
All clinic staff were aware that a QI project was taking 
place and that the clinic leadership team were committed 
to the success of the project. This may have influenced 
staff adherence to gait speed measurement. It is possible 
that this influence enhanced the improvements seen with 
other interventions. Additionally, gait speed assessment 
was largely done by the fellows in clinic and was not dele-
gated to support staff which may limit generalisability to 
other clinics. However, if gait speed is routinely measured 
along with vital signs by clinic support staff, it may be 
easier to implement.

This project was conducted in a cardiology clinic 
where one attending physician on the team is a board- 
certified geriatrician. This may have influenced the posi-
tive response to the project from clinic leadership and 
the sustainability of the project. Future work will examine 
the implementation of gait speed measurement in other 
cardiology clinics where this physician does not attend.

We found variability in rates of gait speed measurement 
with the annual change in clinical fellows and trainees. 
Including permanent staff such as nurses or medical assis-
tants to measure gait speed as part of usual vital sign assess-
ment could be considered. This was particularly evident 
during 1 year when median rate of gait speed measure-
ment decreased to 46%. This decrease highlighted the 
importance of focusing on regular fellow education and 
strong leadership from the attending physicians in the 
clinic.

While we completed regular focused educational 
sessions with clinic staff members, we did not formally 
measure the effect of each of these sessions with indi-
vidual Plan, Do, Study, Act (PDSA) cycles.

CONCLUSIONS
Gait speed measurement was successfully embedded into 
clinic assessments for older adults at a cardiology clinic 
during this project. Gait speed measurement improved 
following several targeted interventions. These improve-
ments were sustained and gait speed measurement is 
now spreading to additional cardiology clinics within our 
institution due to its ability to quickly identify frailty. This 
project highlights the feasibility of incorporating brief 
assessments of mobility and frailty such as gait speed into 
non- geriatric medicine clinics.
Twitter Ariela R Orkaby @DrAROrkaby
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