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Introduction

Worldwide trends and national campaigns in health care 
reform, such as Choosing Wisely, emphasize patient-cen-
tered, high-value care.22,36 Value-of-care is defined as a 
specified outcome divided by cost.27 To maximize value, 
clinicians strive for the highest outcomes and the lowest 
cost. Patient-reported outcomes (PRO) are questionnaires 
that provide a mechanism to quantify the numerator of the 
value-of-care equation, with the patients’ voice highlighting 

their recovery progress.20 Through ongoing assessment and 
tracking, PROs can help clinicians determine 
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Abstract
Background: National campaigns in the United States, such as Choosing Wisely, emphasize that decreasing low-value 
office visits maximizes health care value. Although patient-reported outcomes (PROs) are frequently used to quantify 
postoperative outcomes, they have not been assessed as a tool to help guide clinicians consider alternatives or discontinue 
in-person follow-up visits. The purpose of this study is to assess the frequency and cost of in-person follow-up visits after 
patients report substantial improvement defined as 2 consecutive improvements above preoperative Patient Reported 
Outcomes Measurement Information System (PROMIS) pain interference (PI) scores.
Methods: Retrospective PROMIS PI data were obtained between 2015 and 2020 for common elective foot (n = 759) 
and ankle (n = 578) surgical procedures. Patients were divided into quartiles according to their preoperative PI score. 
Multivariable Cox proportional hazards models were used to investigate time to substantial improvement. Substantial 
improvement was defined as having 2 consecutive postoperative minimal clinically important differences (MCIDs) above 
preoperative PROMIS PI scores. MCID was measured using the distribution-based method. Multivariable negative binomial 
models were used to determine the number of visits and direct associated costs after substantial improvement. The cost 
to payors was estimated using reimbursement rates.
Results: Within 3 months, 12% to 46% of foot and 16% to 61% of ankle patients achieved substantial improvement. 
Results vary by preoperative pain quartile, with patients who report higher preoperative pain scores achieving earlier 
improvement. After achieving substantial improvement, foot and ankle patients averaged 3.60 and 4.01 follow-up visits 
during the remaining 9 months of the year. Visit costs averaged $266 and $322 per foot and ankle patient respectively.
Conclusion: Postoperative follow-up visits are time-consuming and costly. Physicians might consider objective measures, 
such as PROMIS PI, to determine the need, timing, and alternatives for in-person follow-up visits for elective foot and ankle 
surgeries after patients demonstrate reliable clinical improvement.
Level of Evidence: Level III, retrospective cohort study at a single institution.
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when interventions and follow-up visits are needed or 
when visits can be reduced or replaced with less expensive 
alternatives.

When costs of additional visits exceed their future ben-
efit, follow-up visits become economically suboptimal. 
Measuring the benefits and costs of visits is complex 
because different stakeholders, such as patients, providers, 
and payors’ perception of future benefit may not align. 
Patients may face cost and time barriers when attending 
visits, whereas physicians may prefer postoperative visits 
to decrease liability and increase their understanding of 
postoperative recovery. Additionally, the benefits of fol-
low-up visits may vary by specialty, procedure, and patient 
complexity. For example, Reich et al29 found 95.5% of hip 
fracture patient visits do not change treatment, whereas 
Talbo et al34 reported patients undergoing colectomy are 
twice as likely to be readmitted to the hospital if discharged 
without a follow-up visit. Although follow-up visits may 
serve multiple purposes such as educating a patient, pro-
viding assurance, and building a patient-physician relation-
ship, the primary purpose of follow-up visits is to evaluate 
the patient and determine the need for additional care. We 
are unaware of studies that have compared the costs and 
benefits of follow-up visits after foot and ankle surgery.

The Patient-Reported Outcomes Measurement 
Information System (PROMIS) is a validated outcome 
measurement system frequently used to quickly assess a 

wide variety of patient symptom domains including pain, 
physical function, and emotional well-being.2,4,11,16,26,33 
PROMIS uses computer adaptive technology by asking 4 to 
7 questions and computing a t score that is normalized to the 
US population. Recent studies show the PROMIS pain 
interference (PI) domain as the primary factor associated 
with patient satisfaction.5 The PI is more robust than a sim-
ple 0-10 pain scale because it measures what activities 
influence patients’ pain and has a stronger correlation with 
functional scales than pain scales.3,9 Although PROMIS 
provides an idea of how patients are doing compared to a 
normalized population, anchor questions such as “How are 
you doing since your most recent visit?” complement 
PROMIS scores and provide insight into how patients inter-
pret their own recovery regardless of other patients’ 
progress.13,18

In the United States, most surgeries include a 90-day 
global payment program after surgery in which the surgeon 
or hospital is financially responsible for the total cost of 
care after the date of surgery. Postoperative visits associated 
with surgery recovery, such as pain management, dressing 
changes, and surgery-related physical examinations, are 
included in this charge.24,28 In fee-for-service compensation 
models, visits after 90 days require additional payments by 
patients or associated payors.7,15

The aim of this study is to assess the frequency and cost 
of postoperative visits after patients report consecutive 
improvements in PROMIS PI scores. Specifically, we ask 
how many patients have achieved substantial improvement 
by the 90-day global period? How many visits occur after 
patients achieve substantial improvement and what are the 
costs of these visits? How do these results vary by preopera-
tive PROMIS scores? Results will inform physicians on the 
frequency of visits after substantial improvement to support 
cost-conscious decisions when scheduling follow-up visits.

Materials and Methods

Study Design and Setting

This is a retrospective cohort study examining PROs fol-
lowing elective surgery at a single university orthopaedic 
department from May 1, 2015, to April 30, 2020. Current 
Procedural Terminology (CPT) codes 28001-28907 identi-
fied foot surgeries and codes 27600-27899 identified ankle 
surgeries. Patients <18 years of age and those who have 
insufficient data were excluded from the study (Figure 1). 
Patients who underwent more than 1 surgery on 2 separate 
days or had surgeries on both the foot and the ankle on the 
same day were excluded. The study was conducted in 
accordance with the university’s Research Subjects Review 
Board (69111; CLICK 1427). In total, PROMIS scores were 
obtained for 761 foot and 580 ankle patients (Table 1).

Figure 1. The exclusion criteria displaying which patients were 
included in the analysis.
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Key Variables and Outcomes

Postoperative improvement. Patients provided PROMIS self-
evaluations within 180 days from surgery and postopera-
tively at in-person follow-up visits. PROMIS evaluations 
were not obtained again until 21 days after providing their 
previous postoperative PROMIS PI evaluation to ensure an 
adequate length of time for recovery. The minimal clini-
cally important difference (MCID) was determined using 
the distribution method defined as one-half SD of the pre-
operative scores for foot and ankle patients. Substantial 
improvement was defined as having 2 consecutive postop-
erative MCID evaluations above preoperative PROMIS PI 
scores. Patients were divided into quartiles according to 
their preoperative PROMIS PI score (quartile 1 being 25% 
of patients with the highest PI scores and most pain) to 
address variances in baseline preoperative pain.14,31 Patients 
were grouped by percentile and not by severity thresholds 
such as PROMIS PI scores between 55 and 60, 60 and 70, 
and >70 because unequal balance of groups violated the 
proportional hazards assumption required for Cox propor-
tional hazard models.

Number of postoperative visits. The number of visits occur-
ring at 4, 6, 9, and 12 months from the time of substantial 
improvement were calculated. Patients who met the 2 con-
secutive improvements above the MCID without a decline 
below preoperative levels and reported PROMIS scores in-
clinic were considered to have had a potentially low-value 
visit.

Cost per visit and estimated savings. Reimbursement rates 
for Medicare, Medicaid, and commercial insurance were 
provided by the university’s billings department for fol-
low-up visits (CPT code 99213). The average cost per visit 
paid by all commercial insurance providers was used to 
estimate commercial payor reimbursement rates. Because 
of variation in payor reimbursement rates, a weighted 
average based on the distribution of Medicare, Medicaid, 
and commercial insurance patients was calculated. Esti-
mated total savings were calculated by multiplying aver-
age reimbursement amount per follow-up visit by the 
number of potentially low-value visits estimated by the 
regression model.

Table 1. Baseline Characteristics of the 1341 Patients.a

Foot
(n = 761; 56.7%)

Ankle
(n = 580; 43.3%)

Total
(N = 1341; 100%) P

Age, mean ± SD 57.50 ± 14.52 50.25 ± 15.34 54.36 ± 15.30 <.001
Insurance, n (%) <.001
 Commercial 439 (57.7) 327 (56.4) 766 (57)  
 Medicare and MVA 55 (7.2) 110 (19.0) 165 (12)  
 Medicaid 252 (33.1) 122 (21.0) 374 (28)  
 Other 15 (2.0) 21 (3.6) 36 (2.7)  
Gender, n (%) <.001
 Female 544 (71.5) 336 (57.9) 880 (66)  
 Male 217 (28.5) 244 (42.1) 461 (34)  
Race, n (%) <.001
 White 717 (94.2) 509 (87.8) 1226 (91)  
 Black 27 (3.5) 43 (7.4) 70 (5)  
Other 17 (2.2) 28 (4.8) 45 (3)  
Ethnicity, n (%) <.001
 Not Hispanic 754 (99.1) 547 (94.3) 1301 (97)  
 Hispanic 7 (0.9) 33 (5.7) 40 (3)  
PROMIS PI t score, n (%)  
 Within normal limits (<55) 291 (38.2) 114 (19.7) 405 (30.2)  
 Mild (≥55, <60) 160 (21.0) 103 (17.8) 263 (19.6)  
 Moderate (≥60, <70) 270 (35.5) 304 (52.4) 574 (42.8)  
 Severe (≥70) 40 (5.3) 59 (10.2) 99 (7.4)  
 Quartile 1 181 (23.8) 144 (24.8) 325 (24.2)  
 Quartile 2 198 (26.0) 138 (23.8) 336 (25.1)  
 Quartile 3 175 (23.0) 149 (25.7) 324 (24.2)  
 Quartile 4 207 (27.2) 149 (25.7) 356 (26.5)  

Abbreviations: MVA, Medicare Value Advantage Plan; PI, pain interference; PROMIS, Patient-Reported Outcomes Measurement Information System.
aDescriptive information of the foot and ankle patients analyzed including the P values showing differences between each group. Kruskal-Wallis tests 
were used for continuous variables and chi-squared tests were used for categorical variables.
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Covariates. Demographic and coding data including age, 
gender, race, ethnicity, insurance coverage, and CPT code 
for surgery were obtained and controlled in all multivari-
able models. Mean age of the cohort was 54.4 (SD 15.3) 
years, 57% were covered by commercial insurance, and 
66% were female (Table 1). Age, insurance type, gender, 
race, and ethnicity were significantly different between foot 
and ankle patients (P < .001). Differences between patients 
who met and failed to meet inclusion criteria were not sig-
nificant for age, gender, race of ankle patients, or preopera-
tive pain score for foot patients, but differed for race, 
ethnicity, insurance type for foot patients and ethnicity, 
insurance type, and preoperative t-score means for ankle 
patients (Appendix A).

Statistical Analysis

Continuous variables were compared using means and SDs 
whereas categorical variables were compared using fre-
quencies and percentages. Chi-squared tests were used to 
determine if differences exist between foot and ankle 
patients for insurance type, gender, ethnicity, and race, 
whereas Kruskal-Wallis was used to determine differences 
between preoperative scores and age (Table 1).

We estimated Cox proportional hazards multivariable 
models with probability of recovery as the dependent vari-
able and time from operation as the key independent vari-
able adjusted for operative quartile, age, insurance, gender, 
race, and ethnicity separately for foot and ankle patients. 
This informed whether preoperative PROMIS PI scores 
were associated with postoperative improvements and 
established when patients achieved substantial improve-
ment. The distribution-based method was used to calculate 
MCID and determine a threshold to define substantial 
improvement. We estimated multivariable negative bino-
mial regression models to assess the association between 
preoperative t-score quartile and the number of visits after 
clinical improvement while controlling for age, insurance 
coverage, gender, race, and ethnicity. Adjusted marginal 
estimates were used to determine the percentage of patients 
showing substantial recovery within 30, 60, 90, 120 days, 
6 months, and 1 year for each preoperative quartile for both 
ankle and foot patients. Analysis with 80% power and alpha 
of 5% indicates that hazard ratios would be sufficiently 
powered for values less than 0.79 for foot and 0.74 for ankle 
(Appendix B).

Sensitivity analysis using anchor question–based MCID. We 
performed a sensitivity analysis with anchor questions to 
ensure patients’ statistical improvement aligned with their 
stated improvement. Of the 761 and 580 patients who 
reported PROMIS PI scores, 354 (47%) foot and 290 
(50%) ankle patients responded to anchor questions. 

Anchor questions asked how patients felt compared to 
their previous visit and provided additional perspective of 
postoperative recovery. Response options to the anchor 
question included much worse (5 of 5), mildly worse, no 
change, mildly better, and much better (1 of 5). The 
anchor-based MCID was defined as the mean change in 
postoperative PI t score, relative to baseline PI t score, of 
patients that reported “mildly better” to the anchor ques-
tion and indicated an improvement in PI t score. Patients 
reporting improvement relative to their baseline PI t score 
by an amount equal to or exceeding the anchor-based 
threshold were considered to have achieved MCID.4,6,31

Results

Pre- and Postoperative Recovery

Mean preoperative PROMIS PI scores were 67.48, 60.59, 
55.36, and 49.06 for foot patients and 69.78, 63.70, 59.69, 
and 51.70 for quartiles 1 through 4 respectively. The mean 
time from last visit to surgery is 45 days, whereas the median 
is 30 days. The SD of preoperative PROMIS PI scores using 
the distribution method were determined to be 7.47 and 
7.30; MCIDs were determined to be 3.74 and 3.65 for foot 
and ankle patients, respectively. Using the distribution-based 
method, 2 consecutive improvements in MCID measured by 
PROMIS PI scores were achieved by 46.12% of foot patients 
in quartile 1 (high pain) and 12.73% of patients in quartile 4 
(low pain) in the first 90 days (Figure 2, A). Patients’ status 
post ankle surgery had higher results, with 61.57% of quar-
tile 1 and 15.91% of quartile 4 achieving substantial 
improvement by day 90 (Figure 2, B). Table 2 presents the 
point estimates and the CIs for these estimates. Patients with 
substantial improvement achieved their greatest benefit 
between 60 and 90 days after surgery (Figures 3 and 4, B and 
D). Patients who did not achieve substantial improvement 
by 90 days rarely achieved MCID (Figures 3 and 4, A and 
C). Using the Cox proportional hazards model, our results 
show a significantly greater percentage of substantial 
improvement in lower quartiles relative to higher quartiles 
(Table 3).

Number of Visits and Cost per Visit

On multivariable analysis, the negative binomial regression 
models showed an overall average of 3.60 (95% CI 3.07, 
4.13; P < .001) follow-up visits for foot patients and 4.01 
(95% CI 3.70, 4.31; P < .001) visits for ankle patients 9 
months after achieving 2 consecutive improvements in 
MCID (Table 4). The costs of these visits to payors average 
$266 and $322 per foot and ankle patient, respectively. 
Total estimated costs for this foot and ankle cohort total to 
$120 797.
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Figure 2. (A) Adjusted means of Cox proportional hazards models of patients achieving the substantial improvement criterion 
defined as 2 consecutive postoperative PROMIS PI t scores that improved by an amount exceeding the distribution-based MCID 
threshold. Patients are categorized by preoperative t-score quartile, with quartile 1 comprising patients with the most severe pain 
interference t scores. These models adjust for preoperative t-score quartile, age, gender, race, ethnicity, and primary payor. (A) The 
percentage of elective foot surgery patients achieving the substantial improvement criterion. (B) The percentage of elective ankle 
surgery patients achieving the substantial improvement criterion.

Table 2. Mean Percentage (CI) of Patients Who Achieve Substantial Improvement.a

PROMIS Distribution Method

 
Improvement 

Within Preop. Quartile 1 Preop. Quartile 2 Preop. Quartile 3 Preop. Quartile 4

Foot 30 d 7.45 (4.69, 11.74) 3.55 (2.19, 5.73) 2.47 (1.45, 4.18) 1.69 (0.98, 2.90)
60 d 27.98 (21.11, 36.51) 14.20 (10.30, 19.40) 10.05 (6.81, 14.72) 6.97 (4.65, 10.39)
90 d 46.12 (36.68, 56.70) 25.06 (18.97, 32.67) 18.09 (12.67, 25.47) 12.73 (8.75, 18.32)
120 d 55.16 (44.83, 66.10) 31.21 (24.01, 39.93) 22.81 (16.18, 31.60) 16.19 (11.25, 23.01)
180 d 65.79 (54.87, 76.45) 39.36 (30.81, 49.31) 29.27 (21.05, 39.78) 21.04 (14.78, 29.47)
365 d 83.58 (72.85, 91.82) 56.94 (45.15, 69.33) 44.18 (32.19, 58.31) 32.83 (23.12, 45.22)

Ankle 30 d 8.45 (5.03, 14.00) 5.23 (3.10, 8.75) 3.19 (1.84, 5.52) 1.59 (0.86, 2.93)
60 d 39.81 (30.10, 51.32) 26.59 (19.77, 35.19) 17.04 (12.03, 23.82) 8.79 (5.64, 13.56)
90 d 61.57 (49.69, 73.59) 44.13 (34.65, 54.93) 29.66 (21.87, 39.43) 15.91 (10.54, 23.62)
120 d 69.69 (57.66, 80.95) 51.65 (41.34, 62.84) 53.54 (26.61, 46.36) 19.45 (13.03, 28.47)
180 d 81.61 (70.43, 90.50) 64.33 (53.07, 75.47) 46.38 (35.64, 58.54) 26.42 (18.03, 37.71)
365 d 94.70 (86.36, 98.68) 83.28 (71.10, 92.40) 66.07 (51.37, 80.21) 41.28 (28.15, 57.55)

aThe percentage of patients who achieved 2 consecutive improvements in MCID at specified time points after surgery with CIs included. Results are 
seperated by quartile to align with Figure 2. The marginal mean of percentage improved was determined for 30, 60, 90, and 120 days, 6 months, and 
1 year for each preoperative quartile for both foot and ankle patients. Similar multivariable Cox proportional hazards models were used for both 
foot and ankle elective surgeries. Results achieved at 90 days postoperation are bolded to emphasize the timeline consistent with the global payment 
program. 
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Sensitivity Analysis

The MCIDs calculated with anchor questions were 5.52 
(SD 3.93) for foot and 6.45 (SD 5.45) for ankle patients. 
Results using the anchor question–based method for foot 
and ankle show a lower percentage achieving 2 consecu-
tive improvements when compared to the distribution 
method. Substantial improvement was achieved by 34% 
(95% CI 25.11%, 45.68%), 21% (14.87%, 28.65%), 12% 
(7.72%, 19.25%), and 10% (6.37%, 15.43%) of foot 
patients at 90 days postoperation whereas ankle patients 
reported 51% (37.83%, 66.26%), 30% (21.02%, 41.53%), 
18% (11.77%, 27.76%), and 12% (6.82%, 19.21%) for 
quartiles 1 through 4, respectively. Results using anchor-
based questions to determine visits after substantial 
improvement were similar to the distribution method with 
3.63 (95% CI 2.96, 4.31; P < .001) visits for foot patients 
and 4.20 (95% CI 3.84, 4.57; P < .001) visits for ankle 
patients.

Discussion

High-value care is achieved when a favorable outcome is 
provided at a relatively low cost. PROMIS PI scores were 
used to track postoperative progress in patients receiving 
elective foot and ankle surgery to determine when patients 
achieved a favorable outcome as measured by 2 consecutive 
improvements in MCID. Reimbursement rates were used to 
estimate the cost of visits after patients achieved substantial 
clinical improvement. Our analysis revealed MCID changes 
of 3.74 and 3.65 for foot and ankle patients, respectively; 
these values align with current literature.17 Two MCID 
improvements above preoperative scores were more fre-
quently achieved by patients reporting the most preoperative 
pain: 46.12% of foot and 61.57% of ankle patients in the 
highest preoperative pain quartile reported improvements by 
90 days compared with 12.74% and 15.91% of respective 
patients in the lowest pain quartile. Additionally, after 
patients had already achieved these standards, foot and ankle 

Figure 3. Unadjusted mean PROMIS PI t score (top row) and PROMIS PI improvement scores (bottom row) of elective foot surgery 
patients. Positive improvement scores indicate lower postoperative t scores relative to their respective preoperative scores. The 
substantial improvement criterion was defined as 2 consecutive postoperative improvement scores exceeding the distribution-based 
MCID threshold (shown in orange). Patients are categorized by preoperative t score quartile, with quartile 1 comprising patients with 
the most severe PI t scores. (A) The unadjusted mean PROMIS PI t scores of patients that did not meet the substantial improvement 
criterion. (B) The unadjusted mean PROMIS PI t scores of patients that did meet the substantial improvement criterion. (C) The 
unadjusted mean PROMIS PI improvement scores of patients who did not meet the substantial improvement criterion. (D) The 
unadjusted mean PROMIS PI improvement scores of patients who did meet the substantial improvement criterion.
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patients continued to attend an average of 3.60 and 4.01 
additional follow-up visits during the remaining 9 months of 
the year. Costs of these visits to payors average $266 and 
$322 per foot and ankle patient, respectively. Sensitivity 

analysis using anchor questions to calculate the MCID were 
consistent with the distribution method, although fewer 
patients reported improvement, suggesting it to be a more 
conservative method of predicting postoperative progress.

Figure 4. Unadjusted mean PROMIS PI t score (top row) and PROMIS PI improvement scores (bottom row) of elective ankle 
surgery patients. Positive improvement scores indicate lower postoperative t scores relative to their respective preoperative scores. 
The substantial improvement criterion was defined as 2 consecutive postoperative improvement scores exceeding the distribution-
based MCID threshold (shown in orange). Patients are categorized by preoperative t score quartile with quartile 1 comprising 
patients with the most severe PI t scores. (A) The unadjusted mean PROMIS PI t scores of patients that did not meet the substantial 
improvement criterion. (B) The unadjusted mean PROMIS PI t scores of patients that did meet the substantial improvement criterion. 
(C) The unadjusted mean PROMIS PI improvement scores of patients that did not meet the substantial improvement criterion. (D) 
The unadjusted mean PROMIS PI improvement scores of patients that did meet the substantial improvement criterion.

Table 3. Comparing Percentage of Improved Patients Between Quartiles.a

Distribution Method

 Foot Ankle

 
Percent 

Improved
Lower CI 
(α=0.05)

Upper CI 
(α=0.05) P Value

Percent 
Improved

Lower CI 
(α=0.05)

Upper CI 
(α=0.05) P Value

Quartile 1 vs. quartile 2 16.444 8.937 23.952 <.001 12.667 4.503 20.832 .004
Quartile 1 vs. quartile 3 22.363 13.111 31.615 <.001 23.464 15.702 31.227 <.001
Quartile 1 vs. quartile 4 27.102 16.329 37.875 <.001 34.118 24.982 43.254 <.001
Quartile 2 vs. quartile 3 5.918 -1.347 13.183 .098 10.797 2.369 19.224 .009
Quartile 2 vs. quartile 4 10.657 2.653 18.662 .001 21.451 11.408 31.493 <.001
Quartile 3 vs. quartile 4 4.739 -2.162 11.640 .14 10.654 2.520 18.788 .004

aDoes not account for multiple comparisons. The table presents contrasts in probability of substantial improvement between preoperative quartiles for 
both foot and ankle elective surgeries.
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The correlation between preoperative PROMIS scores 
and postoperative improvement in this study is in line with 
prior literature and suggests stratification is necessary when 
considering future follow-up visits.15,30 Our data suggest 
those with the lowest preoperative pain are the least likely 
to report substantial improvement by 90 days postoperation 
and had the greatest increase in pain during the first year. 
One possible explanation for the variation within the preop-
erative pain quartiles is that patients with higher pain may 
have more potential for improvement. Although a second-
ary finding of the study, this information may be useful in 
setting patient expectations prior to surgery, and physicians 
may caution patients with low preoperative pain against 
surgery.

These results call into question the value of visits to 
after substantial improvement is achieved. Some may sup-
pose all visits that occur after substantial improvement is 
achieved should cease because they are of little value; 
however, patient care is more nuanced requiring physi-
cians to consider individual patient needs and act accord-
ingly. The current study is helpful in identifying current 
costs, follow-up patterns, and prevalence of visits after 
substantial improvement has occurred. Although further 
research is needed to implement and compare alternatives 
to in-person follow-up, this study highlights a potential 
inefficiency in postoperative follow-up. We provide a time 
table of when such inefficiencies start to occur. 
Additionally, we propose a method in which PROs can be 
used as a tool to guide management and help physicians 
identify when to have discussions about reducing the num-
ber of follow-up visits.

Patients typically end postoperative assessment when 
physicians tell them to “follow up as needed,” or by sched-
uling a follow-up visit when patients are doing well. 
Leaving patients to choose to return or not based on whether 

they think it is worth their time and money poses several 
concerns. First, if patients were to take this advice, a physi-
cian may be left with a “no-show” appointment, which 
causes inefficiencies. Second, patients may not be spending 
their own money on these visits. Depending on copays, 
deductible schedules, and insurance type, patients likely are 
not making decisions purely based on personal economics. 
Such visits may be accruing unnecessary costs to the health 
system. Third, if patients are lost to follow up, physicians 
may conclude patients stopped follow-up because they are 
doing well, but it may be the result of other reasons includ-
ing socioeconomic challenges, commuting distance to the 
physician office, lack of transportation or financial 
resources, or inability to take time off work.1,10,12,23,35 
Fourth, the knowledge gap between physicians and patients 
can be vast. Suggesting to a patient to follow up as needed 
can pose difficulties when patients are unaware of indica-
tions for subsequent follow-up.

Alternatively, patient follow-up can continue without in-
person clinic visits. When patients are making significant 
improvements, remote follow-up may be just as effective 
and more cost efficient for both the patient and physician. 
Electronic collection of PROs through email, online patient 
dashboards, or text messaging can assess complications and 
determine the need for additional interventions. Additionally, 
many research publications require a minimum of 1 or 2 
years of postoperative follow-up.1,8,25,32 Although this stan-
dard allows for adequate understanding of recovery, results 
may be biased because healthy patients are less likely to 
continue medical assessment after substantial improve-
ment.19 Remote collection of PROs could support this or 
even longer follow-up. Although challenges exist in obtain-
ing remote follow-up data, additional research can lead to 
more effective methods of obtaining postoperative out-
comes remotely.1,19

Table 4. Mean (CI) Number of Visits After Achieving Substantial Improvement by 90 Days Postoperation PROMIS Distribution 
Method.a

Days After 
Substantial 

Improvement Preop. Quartile 1 Preop. Quartile 2 Preop. Quartile 3 Preop. Quartile 4 Total

Foot 120 d 2.74 (2.09, 3.39) 2.80 (2.01, 3.59) 2.89 (2.07, 3.71) 1.95 (1.44, 2.46) 2.67 (2.33, 3.01)
6 mo 3.31 (2.48, 4.15) 3.14 (2.19, 4.08) 3.66 (2.72, 4.60) 2.11 (1.52, 2.70) 3.16 (2.75, 3.57)
9 mo 3.76 (2.68, 4.84) 3.70 (2.40, 5.00) 4.12 (3.06, 5.19) 2.28 (1.59, 2.98) 3.60 (3.07, 4.13)
12 mo 4.31 (2.87, 5.75) 4.23 (2.64, 5.82) 4.41 (3.29, 5.54) 2.64 (1.65, 3.63) 4.10 (3.39, 4.74)

Ankle 120 d 2.88 (2.62, 3.13) 2.92 (2.57, 3.26) 3.06 (2.55, 3.57) 2.73 (2.07, 3.38) 2.90 (2.72, 3.09)
6 mo 3.52 (3.18, 3.85) 3.45 (3.00, 3.89) 3.50 (2.87, 4.13) 3.37 (2.45, 4.29) 3.48 (3.23, 3.73)
9 mo 4.25 (3.78, 4.73) 3.79 (3.24, 4.34) 3.94 (3.19, 4.68) 3.66 (2.70, 4.61) 4.01 (3.70, 4.31)
12 mo 4.73 (4.18, 5.28) 4.09 (3.44, 4.73) 4.37 (3.47, 5.27) 4.31 (3.22, 5.39) 4.46 (4.10, 4.82)

aMultivariable negative binomial regression models were constructed to estimate the number of visits for elective foot or ankle surgery patients that 
occurred after 2 consecutive improvements measured by MCID. Number of visits for the distribution methods were calculated. Visits were calculated 
for multiple periods from the time patients showed consecutive improvements (120 days, 6 months, 9 months, and 1 year from the time patients 
achieved 2 consecutive improvements).
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Payment methods may influence postoperative care. In a 
fee-for-service model, follow-up visits after the global period 
provide additional revenue. In value-based care models, 
health systems financially benefit when patients recover in the 
global period and are not seen after 90 days.7,15 Such incen-
tives may influence health systems’ utilization of remote post-
operative visits, which are less costly than in-person visits.1

Limitations

This is a retrospective study, limiting conclusions regarding 
causation. When estimating the cost of follow-up appoint-
ments, reimbursement rates were used and out-of-pocket 
payments by patients were not calculated. Direct costs of 
imaging and supplies in addition to indirect costs such as 
travel, lost work, and child care were not included in the 
cost analysis. Patients received a wide variety of foot and 
ankle surgeries including fusions, amputation, tendon 
repairs, and arthroplasty. Although some may view hetero-
geneity with concern, it is likely not a limitation as MCID is 
not dependent on disease severity, and the concept of MCID 
is not intended to be disease specific.17 This study was lim-
ited to a single health system and geographic region limit-
ing generalizability. Finally, MCIDs are statistical constructs 
and may over- or underestimate a patient’s perceived 
improvement. Although the included anchor questions and 
sensitivity analysis provide additional context to the distri-
bution-based MCID, some patients may not be completely 
satisfied with 2 consecutive improvements above preopera-
tive levels. Future studies should consider adding the vali-
dated Patient Acceptable Symptom State (PASS) question, 
which obtains a binary (yes/no) response by asking patients 
when they feel adequately recovered.21

Conclusion

Postoperative follow-up visits are time-consuming and 
costly. Physicians should consider objective measures, such 
as PROMIS PI, to determine the need, timing, and alterna-
tives for in-person follow-up visits for elective foot and 
ankle surgeries after patients demonstrate reliable clinical 
improvement.
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