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Abstract
Purpose  To validate the Impact Index, a short, publicly available scale that measures the extent to which a respondent’s 
health problem adversely impacts their quality of life.
Methods  Secondary analysis of patients with hip or knee osteoarthritis surveyed after visiting a surgeon at baseline (N = 322) 
and about 6 months after the visit (N = 283). Patients responded to the Impact Index and previously validated questionnaires 
about overall health, pain, and function. The Impact Index includes four questions that ask how much the respondent is 
bothered, worried, limited, or in pain due to their health condition over the past 30 days. Total scores range from 0 to 12; 
higher scores indicate more deleterious impact.
Results  Patients were mostly female (55%), majority white (95%), had an average age of 65 (SD = 9), and most had surgery 
(64%). The baseline Impact Index score was 9.48 (SD = 2.63); at follow up 4.75 (SD = 3.54). Impact Index was related to 
overall health at baseline (r =  − 0.49). For knee patients at baseline, Impact Index was negatively related to their knee symp-
toms (r =  − 0.49) and knee pain (r =  − 0.67). For hip patients at baseline, Impact Index was negatively related to the Harris 
Hip score (r =  − 0.62). Scale directions varied; however, the signs of all correlations were as hypothesized. The Impact 
Index was predictive of surgical choice (p < .001, OR = 1.45), however, overall health (p = .88) and comorbidity (p = .24) 
measures were not. Reliability was acceptable (α = 0.85). Responsiveness statistics suggested overall health, pain, function, 
and Impact Index measures reflected improvement patients experienced from surgery. The Impact Index had the largest effect 
sizes (> − 3.4) and Guyatt Responsiveness Statistics (> − 2.3).
Conclusions  The Impact Index demonstrated strong evidence of validity, reliability, and responsiveness in hip or knee 
osteoarthritis patients.

Keywords  Patient-reported outcomes · Reliability · Validity · Quality of life · Functional status · Hip and knee 
osteoarthritis

Plain English summary

This study reports on how well a scale called the Impact 
Index measures how much a health problem has a nega-
tive impact on a patient’s quality of life. The scale is made 
up of four questions that ask patients about how much they 

worried about their health because of their health problem, 
how much they were bothered by their health problem, how 
much their health problem limited what they were able to 
do, and how much pain their health problem caused them. 
Higher scores on the scale tell us that the impact of the 
health problem on the patient is larger. Patients with pros-
tate problems have used this scale before and the scale was 
able to measure how much the disease had a negative impact 
on the patient’s life. Here we show that this is also true for 
patients with hip or knee osteoarthritis. The Impact Index 
was compared to scales that measure overall health and pain 
and we saw that the Impact Index scores were higher for 
patients with worse health and higher for patients with more 
pain. We also saw that the scale was able to measure the 
improvement patients saw from having joint replacement 
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surgery. With these results we believe the Impact Index is 
a short scale that can be used to measure how patients are 
impacted by their health problem over time.

Introduction

Disease processes often affect not only the quantity of peo-
ple’s lives, but also through bothersome symptoms and func-
tional impairments, their quality of life as well. Similarly, 
medical treatment is aimed at mitigating the effects of ill-
ness through reducing symptoms and improving function-
ing defined broadly, including physical, mental, and social 
domains. Because only people themselves can rate their 
health in these areas, patient-reported outcome measures 
(PROMs) have been developed and are increasingly used 
in both research and clinical practice to describe the natural 
history of disease and the response to treatment in terms 
most relevant to patients [1, 2]. When patient-reported meas-
ures of their health status are repeated over time, particularly 
before and after treatment, they become outcome measures, 
putting the “O” in PROMs.

Black broadly classifies PROMs as disease specific and 
generic [1, 2]. Disease-specific measures focus on the effect 
of a particular disease on related aspects of a person’s health, 
while generic measures focus on aspects of a person’s health 
as may be affected by any (and all) disease processes. Dis-
ease-specific measures make more clinical sense to patients 
and clinicians, while generic measures allow comparisons of 
disease impact from condition to condition. Disease-specific 
measures are usually more sensitive to the effects of treat-
ment than generic measures [3]. Disease-specific measures 
and generic measures are often combined to get a broader 
view of the impact of a disease and its treatment. However, 
when a disease-specific measure improves with treatment 
and a generic measure does not, it is often unclear whether 
the impact of the disease is just not so important in terms of 
general health, or whether the generic measures are just not 
sensitive enough to detect disease impacts that are indeed 
very important to patients.

In our previous qualitative work with men with prostate 
diseases, we found four main recurrent issues when patients 
affected by a health condition described how that condi-
tion affected them: discomfort, limiting what they could 
do, worry about their health, and a general feeling that they 
were bothered by having the condition. Using that informa-
tion, we developed and validated a self-reported four-item 
disease-specific measure for men affected by benign pros-
tatic hyperplasia (BPH). This scale, called the BPH Impact 
Index, showed good consistency, reliability, and validity 
[4]. Moreover, the measure was much more responsive than 
generic measures of health status for men with this condition 
who underwent treatment [4, 5].

We believe the domains of disease impact defined among 
men with BPH should be generalizable to other symptomatic 
conditions. The Impact Index has already been successfully 
adapted to assess the impact of androgen deprivation for 
men after radical prostatectomy and identified that androgen 
deprived men were more impacted by their cancer and its 
treatment [6]. Therefore, we have used simple replacement 
of the health condition described in the BPH Impact Index 
to allow this measure to be used in various health contexts 
with the same items simply asking about different condi-
tions. If the Impact Index proves similarly reliable and valid 
across conditions, then the set of measures may provide the 
specificity and responsiveness of disease-specific measures 
with the comparability across conditions of generic meas-
ures. Such a demonstration of validity across conditions may 
suggest that the Impact Index can begin to bridge the divide 
between disease-specific and generic measures by creating 
a generalizable measure that can be tailored to be disease 
specific for a given disease. The purpose of this study is to 
examine the reliability, validity and responsiveness of the 
4-item Impact Index modified for patients with hip and knee 
osteoarthritis.

Methods

Participant and procedures

This study is a secondary analysis of data from a longitudi-
nal randomized trial. The DECIDE-OA study was a multi-
site randomized controlled trial conducted at an academic 
medical center, community hospital, and specialty hospital 
that examined the impact of patient-directed and physician-
directed decision support strategies on the quality of treat-
ment decisions for hip and knee osteoarthritis [7, 8]. Eligible 
patients were 21 or over, read and spoke English or Spanish, 
had a diagnosis of hip or knee osteoarthritis, and attended a 
visit with a surgeon.

Participants completed surveys at three time points: 
shortly before the visit, about one week after the visit, and 
at a follow-up either 6 months after the visit (if they did 
not undergo surgery) or 6 months after surgery. The Impact 
Index was added to the post-visit and follow up surveys mid-
way through the study and therefore only a subset of the 
original study’s sample responded to the Impact Index. All 
patients completed a self-reported generic measure of over-
all health. Knee and hip surgery candidates were also asked 
to complete previously validated self-reported disease-spe-
cific measures of their knee and hip problems, respectively. 
Chart reviews were conducted 6 months after the visit to 
determine surgical status and to extract data to identify the 
degree of osteoarthritis (OA) radiographic severity as well 
as their score on the Charlson Comorbidity Index.
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Partners Human Research Committee was the Central 
Institutional Review Board for the study. The DECIDE-OA 
study is registered on Clinicaltrials.gov (# NCT02729831).

Measures

Impact index

The Impact Index, which includes four questions, was col-
lected from a subset of patients via self-report surveys both 
1 week after the visit and at follow-up. The items ask about 
how much the person is bothered, worried, limited, or in 
pain from their health condition over the past 30 days (see 
Table 1). The response options included none = 0, a little = 1, 
some = 2, and a lot = 3. A total score (range 0–12), is cal-
culated by summing scores on each of the four items. The 
higher the score, the greater impact the patient’s condition 
is having on their quality of life [4].

Overall health

Patients self-reported their responses prior to the visit 
as well as at follow-up. The EQ-5D-3L is a widely used 
5-item generic measure of overall health status with 3 
response options for each item. The items are scored on 
a scale of 0–1 with 0 indicating death and 1 indicating 
full health [9]. A change of 0.1 points is considered the 
minimum important change [10].

OA Severity

OA radiographic severity was a 5-level variable (mild, 
mild–moderate, moderate, moderate–severe, severe) taken 
from radiologists’ written reports from patient X-rays 
where they identified the radiographic severity.

Charlson Comorbidity Index (CCI)

The CCI is a method of categorizing prognostic comor-
bidity that uses administrative data in a patient’s chart 
to identify their risk of death from comorbid diseases. 
Scores range from 0 (no disease burden) to 29 (maximal 
disease burden) [11].

KOOS pain/symptom/KOOS JR

The Knee Injury and Osteoarthritis Score (KOOS) was self-
reported prior to the visit as well as at follow-up and is a 
measure of the patients’ opinions about their knee problems. 
The five subscales include Pain, Symptoms, Function in 
Daily Living, Function in Sports and Recreation, and Knee-
Related Quality of Life. Only the Pain (7 items) and Symp-
tom (9 items) subscales were included. A normalized score 
for each scale was calculated ranging from 0 to 100 with 100 
indicating no pain/symptoms and 0 indicating extreme pain/
symptoms [12, 13]. The KOOS JR is a 7-item, validated, 
short form of the full 5-subscale KOOS score. This score 
uses 1 item from the Symptom subscale, 4 items from the 
Pain subscale, and 2 items from the Function in Daily Living 
subscale [14]. A normalized score was calculated ranging 
from 0 to 100 with 100 indicating perfect knee health [15].

Harris Hip Score

The Harris Hip Score was self-reported prior to the visit 
as well as at follow-up. The 10 items measure 4 domains 
covering pain, function, range of motion, and deformity for 
each hip. The measure is scored 0 to 100 and a higher score 
indicates less dysfunction [13, 16, 17].

Statistical analyses

First, we calculated the scores for each measure discussed 
above. Data were checked for the assumptions of correlation 
(i.e. outliers, normality, linearity, and homoscedasticity) and 
found to be acceptable.

Reliability: Cronbach’s α and 95% confidence intervals 
(CIs) were used to assess inter-item consistency (target-
ing a coefficient > 0.7). Pearson’s correlations were used to 
explore inter-item relationships as well as the relationship of 
each item to the overall Impact Index score. Here, we looked 
for correlations between 0.3 and 0.9, as those less than 0.3 
would indicate that the item was assessing a different con-
struct and those greater than 0.9 would indicate redundancy.

Validity we examined the relationships with overall 
health, patient-reported symptom severity for knees or 
hips, CCI, and radiographic severity using Pearson’s cor-
relations and CIs. Specifically, we tested whether Impact 
Index scores were negatively correlated with overall 
health, the KOOS-JR, KOOS Pain, and KOOS Symptom 

Table 1   Impact Index items
(1) Over the past 30 days, how much did you worry about your health because of your [hip/knee]?
(2) Over the past 30 days, how much were you bothered by your [hip/knee]?
(3) Over the past 30 days, how much did your [hip/knee] limit what you were able to do?
(4) Over the past 30 days, how much pain or physical discomfort did your [hip/knee] cause you?
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scores, and Harris Hip scores (as higher values on these 
measures indicate perfect health). We tested whether the 
Impact Index was positively correlated with CCI as higher 
values on this measure indicate worse health. We also 
examined correlation between the X-ray severity and the 
Impact Index; however, we did not hypothesize a strong 
relationship between these as previous work has indicated 
that there is a limited relationship between patient-per-
ceived functional impact and radiographic severity [18, 
19]. Further, we tested the predictive validity of the Impact 
Index using hierarchical logistic regression models in three 
steps to predict participants’ choice to undergo surgery. 
The first step included only the Impact Index predicting 
surgery choice; the second step added overall health with 
the EQ-5D measure; the third step additionally added CCI.

Responsiveness finally, we tested the responsiveness of 
the scale by calculating effect sizes and Guyatt’s respon-
siveness statistics. To do this, first, raw changes in the 
measures were calculated by subtracting the score from 
baseline from the score from 6 months after the visit for 
those patients who chose to undergo surgery. The mean 
of these individual change scores was then divided by the 
standard deviation of the measure at baseline to create 
the standardized effect size. Next, Guyatt’s responsive-
ness statistics were calculated for each measure by divid-
ing the mean raw change by the standard deviation of the 
individual changes in scores of patients who chose not to 
undergo surgery. Generally, higher values (i.e. > 0.8) indi-
cate substantial responsiveness in a scale [20]. For both 

the effect sizes and Guyatt’s responsiveness statistics 95% 
CIs were calculated [21].

Given that some patients will choose to undergo surgery 
and others will choose not to undergo surgery, we would also 
expect that those who undergo surgery will have a greater 
decrease in the impact from their symptoms than those who 
did not undergo surgery. Thus, the Guyatt responsiveness 
statistic indicates how much the group who underwent sur-
gery decreased their symptoms or impact given the variabil-
ity we see present in the group who did not undergo surgery.

Results

Of the subset of patients who were sent a survey containing 
the Impact Index one week after the visit, 322/383 completed 
the surveys; 283 also completed follow-up surveys. Partici-
pants at baseline had an average age of 64.8 (SD = 9.5), 55% 
(N = 177) were female, most were white (95.3%, N = 307), 
all spoke English, and most had knee osteoarthritis (66.0%, 
N = 212). Demographics for the 322 patients who completed 
the survey after the visit can be seen in Table 2.

For our sample, the average Impact Index score for all 
patients after the visit was 9.48 (SD = 2.63) and at follow-up 
was 4.75 (SD = 3.54). A total of 187 of the 283 follow up 
patients had surgery, while the remaining 96 patients had 
not undergone surgery by the 6-month follow-up. Scores 
on the Impact Index at baseline did not differ significantly 
between hip and knee patients (p = 0.18). Differences were 

Table 2   Characteristics of 322 
patients

a 84/110 had surgery over the follow-up interval
b 21/212 had surgery over the follow-up interval

Variable Percent (N)

Female 55 (177)
White 95 (307)
Hip osteoarthritis 34 (110)a

Knee osteoarthritis 66 (212)b

Education
 8th grade or less 0 (1)
 Some high school but not graduated 1 (4)
 High school graduate or GED 11 (34)
 Some college or 2-year degree 24 (75)
 4-year college graduate 22 (71)
 More than a 4-year college degree 42 (132)

How often do you have someone help you when you read instructions, pamphlets, or other 
written material from your doctor or pharmacy?

 Never 72 (231)
 Rarely 16 (53)
 Sometimes 9 (29)
 Often 1 (4)
 Always 2 (5)
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seen by condition at follow up [t(185) =  − 3.17, p = 0.002, 
d =  − 0.39] as patients who had knee surgery had greater 
Impact Index scores (M = 5.23, SD = 3.52) compared to 
those who had hip surgery (M = 3.87, SD = 3.42). Given this 
difference, we report on responsiveness separately for hip 
and knee patients below.

Reliability Cronbach’s α for the baseline Impact Index 
scores was 0.85 (95% CI 0.83, 0.85) and for the follow-up 
scores was 0.91 (95% CI 0.89, 0.93). All four items in the 
Impact Index were highly correlated with one another (cor-
relations range 0.5–0.8; see Table 3).

Validity

Descriptive information about each scale at baseline for all 
patients can be seen in Table 4. At baseline, no differences 
were found between hip and knee patients in correlations 
between Impact Index and Overall Health (p = 0.833), radio-
graphic severity (p = 0.26), or CCI (p = 0.72) and so overall 
correlations are presented. Among knee patients, Impact 
Index was highly correlated with their KOOS Pain, KOOS 
JR, and KOOS symptom scores; as Impact Index increased 
indicating greater impact, KOOS scores decreased, indicat-
ing greater symptom burden. Among hip patients, Impact 
Index at baseline was highly correlated with their Harris 
Hip score; as Impact Index increased indicating greater 
impact, Harris Hip scores decreased, indicating lower qual-
ity of life due to hip symptoms. Impact Index was negatively 
correlated with overall health, indicating that patients who 
were more impacted by their symptoms had lower overall 
health scores. Impact Index was positively correlated with 
CCI (r = 0.15) indicating that those with greater comorbidity 

burden were more impacted by their symptoms. Finally, 
Impact Index was positively correlated (r = 0.26) with the 
severity of radiographic osteoarthritis at baseline, albeit at 
a much lower level than the other correlations in the table; 
as Impact Index scores increased, so too did radiographic 
ratings of severity. Assessment of these relationships (sans 
CCI and radiographic severity which were only measured 
once) were assessed at follow-up where these relationships 
were maintained (or are even stronger) than at baseline (data 
not shown).

Assessment of predictive validity showed that in the 
first model Impact Index was predictive of surgical choice 
(b = 0.37, p < 0.001, OR = 1.45) indicating that those with 
greater Impact Index scores were more likely to choose to 
undergo surgery (see Table 5). When overall health was 
added into the model, the model is not improved (p = 0.93); 
thus overall health is not a significant predictor of choice, but 
Impact Index is still a significant predictor of choice. Finally, 
in the third step the model is still not improved (p = 0.23); 
thus, CCI and overall health are not significant predictors 
of choice, while Impact Index is still a significant predictor 
of choice.

Responsiveness

Responsiveness of the Impact Index measure, the 3 measures 
of knee symptom burden, the measure of hip symptom bur-
den, and the measure of overall health were examined using 
data from the 283 patients who completed surveys both after 
the visit and at follow-up. Table 5 provides the average score 
after the visit, the mean raw change (follow-up score − base-
line score), effect size, and Guyatt’s responsiveness statistic 

Table 3   Correlations between 
overall Impact Index scores 
with individual Impact Index 
items and total score at baseline 
N = 322

Variable Range Pain Worry Bother Limit

Pain 0 to 3 1
Worry 0 to 3 0.5 (0.41, 0.57) 1
Bother 0 to 3 0.8 (0.75, 0.83) 0.6 (0.53, 0.67) 1
Limit 0 to 3 0.61 (0.54, 0.68) 0.56 (0.48, 0.63) 0.69 (0.63, 0.74) 1
Total score 0 to 12 0.83 (0.79, 0.86) 0.82 (0.78, 0.85) 0.89 (0.80, 0.91) 0.85 (0.81, 0.87)

Table 4   Descriptive statistics for measures and their correlations with Impact Index at baseline

Measure N Baseline range Baseline Mean (SD) Correlation with Impact Index p-value

KOOS Pain 210 0 to 100 52.63 (18.9)  − 0.67 (−0. 74, − 0.59)  < 0.001
KOOS-JR 210 0 to 100 53.48 (15.27)  − 0.62 (− .070, − .53)  < 0.001
KOOS symptom 210 3.57 to 100 52.23 (19.30)  − 0.49 (− .0.59, −0 .38)  <0 .001
Harris Hip 110 7 to 86 53.90 (16.85)  − 0.62 (− .073, − .0.50)  <0 .001
Overall Health 315  − 0.04 to 1 0.65 (0.20)  − 0.49 (− 0.57, −0 .40)  <0 .001
CCI 321 0 to 4 0.44 (0.81) 0.15 (0.04, 0.25) 0.01
Radiographic Severity 207 1 to 5 3.92 (1.43) 0.26 (0.13, 0.38)  <0 .001



1196	 Quality of Life Research (2021) 30:1191–1198

1 3

for each measure for those patients who underwent sur-
gery. All of the measures presented in Table 6 reflected the 
improvement patients experienced as a result of surgery (all 
Guyatt values are greater than 0.80). However, the Impact 
Index measure consistently had the largest Effect Sizes and 
Guyatt statistics and the Impact Index measure and Overall 
Health measure were the only measures for which the con-
fidence intervals for the effect sizes and Guyatt values did 
not cross zero.

Discussion

The Impact Index is a short measure that demonstrated high 
reliability and validity in this sample of patients with hip and 
knee osteoarthritis. Impact Index scores were strongly corre-
lated with other well-established, patient-reported measures 
of quality of life and disease-specific symptoms. Further, the 
Impact Index was more responsive than other established 
measures for patients who underwent surgery. The items 
not only capture changes in the symptoms, which are the 
obvious target of the surgery, but also more broadly capture 
the fact that improving symptoms can also reduce the vari-
ous adverse effects on patients’ lives that those symptoms 
can have. These results provide new evidence that supports 
the generalizability of the measure outside of the previous 
context of BPH.

This measure has some key advantages over exist-
ing measures as it is both generic—in that it can measure 
broadly the impact on health from different disease pro-
cesses—and disease-specific—in that it can focus in on 
the impact from a specific condition. Additionally, as the 
scale specifically indicates a set amount of time in which 
to consider the impact of the disease (i.e. “Over the past 
30 days…”) this can be readily used as a measure of the 
change of impact over time which is a critical component 
of PROMs. Given the ease of translating the scale from 
the BPH context in which it was developed to the current 
hip and knee surgery context, we believe this scale is well 
poised to be a more generalizable measure acting as a bridge 
between generic and—with minimal modification—disease 
specific measure of disease impact that can be used across 
a wide variety of diseases to assess not only impact during 
an isolated point in time, but also changes in impact across 
time and with treatment.

Although we have evidence that the Impact Index is a 
valid and reliable measure of the impact of a disease in 
prior work among men with BPH [4], and in the current 
work among both men and women with hip and knee oste-
oarthritis, additional research is needed to identify if the 
Impact Index is valid and comparable across other condi-
tions. Another yet unanswered question is if the Impact 
Index can discriminate between the impact of coexisting 
conditions in patients with multiple comorbidities. As 
health problems can adversely impact lives through more 

Table 5   Model statistics for 
hierarchical logistic regression 
models predicting surgical 
choice

Variable b SD p OR (CI)

Model 1: Impact Index Baseline alone 0.37 0.06  < 0.001 1.45 (1.29, 1.63)
Model 2: Impact Index Baseline 0.37 0.07  < 0.001 1.45 (1.27, 1.66)
Model 2: Overall health added  − 0.08 0.89 0.929 0.92 (0.15, 5.17)
Model 3: Impact Index Baseline 0.36 0.07  < 0.001 1.43 (1.25, 1.64)
Model 3: Overall Health  − 0.13 0.89 0.881 0.87 (0.14, 4.92)
Model 3: CCI added 0.24 0.2 0.241 1.27 (0.87, 1.92)

Table 6   Responsiveness of the Impact Index for hip and knee replacement surgery

For Impact Index larger scores represent worse outcomes, for Knee Pain, KOOS-JR, Knee Symptom, Harris Hip, and EQ-5D larger scores repre-
sent better outcomes. As change was calculated as the value at follow-up minus the value after the visit, decreases in Impact Index and increases 
in all other measures would be expected if patients were improving

Measure Baseline range Baseline mean (SD) Raw change (SD) Effect size Guyatt statistic

Hip Impact Index 5 to 12 10.13 (2.06)  − 7.35 (2.97)  − 3.57 (− 4.03, − 3.11)  − 2.34 (− 4.23, − 2.91)
Knee Impact Index 3 to 12 10.40 (1.92)  − 6.33 (3.37)  − 3.3 (− 3.66, − 2.94)  − 2.19 (− 3.94, − 2.66)
Knee Pain 0 to 88.89 47.59 (17.41) 34.76 (20.26) 2 (− 0.51, 4.5) 1.87 (− 0.92, 4.91)
KOOS-JR 0 to 84.6 49.90 (14.48) 26.41 (17.70) 1.82 (− 0.26, 3.91) 1.65 (− 0.72, 4.37)
Knee Symptom 3.57 to 100 47.30 (19.14) 27.64 (22.83) 1.44 (− 1.31, 4.19) 1.46 (− 1.84, 4.73)
Harris Hip 7 to 80 52.72 (15.93) 34.56 (15.47) 2.17 (− 0.12, 4.46) 2 (− 0.05, 4.39)
Overall Health  − 0.04 to 0.83 0.62 (0.19) 0.24 (0.20) 1.25 (1.22, 1.28) 1.29 (1.22, 1.28)
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than just symptoms, if a patient has multiple conditions 
that limit activities or cause pain, treating one condition 
may not actually improve overall quality of life. There-
fore, it is important to not only measure changes in gen-
eral health and quality of life, but also measure the change 
in impact for these individuals for their multiple diseases. 
Having a better understanding of how different diseases 
are impacting a single individual can provide insight into 
how to tailor treatment decisions to bring about the great-
est improvements in quality of life across their diseases. 
For example, having a single individual respond to the 
Impact Index regarding both their knee pain and their 
BPH separately may better indicate where problems are 
arising or how problems are improving differently over 
time and condition. Measuring these changes will also 
be important to identifying how impact scores compare 
with more general measures of health and quality of life 
in these circumstances.

The results indicated that hip patients had better results 
6 months after surgery than knee patients. Studies have 
similarly reported that recovery after a hip replacement 
is faster (and rehabilitation is easier) and that symptom 
scores are better as compared to knee surgery [22]. Both 
hip and knee patients who underwent surgery reported 
clinically meaningful improvements on the disease-spe-
cific measures, well in excess of the minimally important 
clinical difference of about 10–20 points for the KOOS 
[23]. As of yet the Impact Index does not have a defined 
minimally important clinical difference in hip and knee 
replacement patients, suggesting an avenue for future 
work.

There are a few study limitations that should be con-
sidered. First, the sample was highly educated and had 
very limited racial or ethnic diversity. Additional work 
would need to examine generalizability of these results 
to other patient populations within hip and knee osteoar-
thritis. Second, the follow-up assessment was conducted 
at 6 months which is fairly early in the recovery process 
for total joint replacement. Although most of the improve-
ment has been achieved by then, patients still report addi-
tional benefits out to 2 years. Whether the relationship 
and responsiveness between the Impact Index and other 
established measures would be similar at 24 months is not 
known. This study was focused on only two conditions and 
additional work should be done to examine generalizabil-
ity of these results to other common, symptomatic ortho-
pedic conditions such as low back pain, shoulder (rotator 
cuff), tennis elbow, or carpal tunnel syndrome. Finally, 
it is not clear whether the Impact Index would also have 
strong reliability and validity of the impact index for other 
health conditions, including health conditions that may be 
asymptomatic for many patients, such as diabetes or high 
blood pressure.

Conclusions

The Impact Index has been shown to be a reliable, valid, 
and responsive measure of how impacted patients with 
hip or knee osteoarthritis are by their disease. This brief, 
4-item, patient-reported measure outperformed com-
monly used generic and disease-specific scales in terms 
of responsiveness and can be readily adapted to other deci-
sion contexts.
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