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Abstract. Collecting Patient Reported Outcomes (PROs) is generally seen as an 
effective way to assess the efficacy and appropriateness of medical interventions, 
from the patients' perspective. In 2016 the Galeazzi Orthopaedic Institute 
established a digitized program of PROs collection from spine, hip and knee surgery 
patients. In this work, we re-port the findings from the data analysis of the responses 
collected so far about the complementarity of PROs with respect to the data reported 
by the clinicians, and about the main biases that can undermine their validity and 
reliability. Although PROs collection is recognized as being far more complex than 
just asking the patients “how they feel” on a regular basis and it entails costs and 
devoted electronic platforms, we advocate their further diffusion for the assessment 
of health technology and clinical procedures. 
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 Introduction 

Patient Reported Outcomes (PROs) are “any reports coming directly from patients about 

how they function or feel in relation to a health condition and its therapy, without 

interpretation of the patient's responses by a clinician, or anyone else” [14]. PRO 

collection is usually performed by having patients fill in a battery of validated and 

standardized questionnaires at regular time in the follow-up phase after some treatment 

(usually a surgical procedure), like 3 months, 6 and 12 months after the treatment. For 

this reason, it is generally seen as an effective way to complement other sources of 

information to assess the efficacy and appropriateness of medical interventions over time 

by including the patients' perspective [12]. This article investigates the value and 

difficulties in collecting Patient Reported Outcomes (PROs) for a healthcare 

organization. While getting more information on how the patients feel over time after a 

treatment directly by their voice could be considered good and desirable per se, it is 

important to assess the utility of this task in terms of information gain and value in light 

of the obvious costs (including the time required by patients and healthcare assistants) 

that are related to data collection and analysis. 
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To this aim, in this paper we provide empirical evidence of the utility of collecting 

PROs in terms of difference between the patients' and physicians' perceptions. On the 

other hand, we also assessed the main biases that can affect PROs data [13], and in 

particular: non-response bias, that is the extent the responses never collected can bias the 

generalizability of the findings extracted by the available responses; the condescending 

(or appeasement) bias, that is the extent the patients give the responses according to what 

they believe the researchers desire to collect (rather than the most accurate and true 

answers), that is a sort of Hawthorne effect [8]. We discuss different methods for a data-

driven and fast way to assess these biases. 

We undertook the study at the IRCCS Orthopaedic Institute Galeazzi (IOG), in 

Milan (Italy): this is a large teaching hospital specialized in the diagnosis and treat-ment 

of musculoskeletal disorders where almost 5,000 surgeries are performed yearly, mostly 

arthroplasty (hip and knee prosthetic surgery) and spine-related procedures. To date 

(November 2017) the IOG registries had collected approximately 8,000 complete 

questionnaires (for spine surgery) and 2,000 questionnaires for arthroplasty. Non-

response bias can be a relevant factor at IOG, as the number of patients who usually quit 

to fill in their intended PRO questionnaires is relatively high, as re-ported in other studies 

(e.g. [2,3]). On average, slightly less than half of the requested follow-up questionnaires 

(47%) have been filled in entirely by the patients. For this reason, the IOG implemented 

solutions to increase the response rate and, in so do-ing, reduce the non-response rate: 

the registry platform sends automatic alerts by email and gives the Institute Data 

Managers a constantly up-to-date list of patients to be contacted by phone, if email was 

found to be an ineffective or inappropriate means to collect PROs (e.g. in the elderly). 

 Method 

As said above, PROs are usually collected by means of a set of standardized and 

validated questionnaires, so that aggregation and both cross-sectional and longitu-dinal 

comparisons can be performed. In what follows we consider a number of item scales and 

questionnaires, as each community of the medical specialists involved in this study has 

developed its own standard questionnaires to collect PROs. 

To assess the utility of PROs we considered the last item from the ‘Core Outcome 

Measures Index’ (COMI) questionnaire [1], which patients are supposed to fill in to 

summarize the perceived outcome2 3 months after the surgery, and a similar item called 

“Overall outcome” of the Spine Tango Follow-up form (STF), which clinicians have to 

fill in at the end of the 3-months follow-up physical examination 3 . Scores were 

normalized (with 0 denoting the optimal condition and 1 the worst one), as the number 

of available options in each questionnaire was different: the COMI adopts a 5-value scale, 

while 4 options are available in the STF. 

Pearson's correlation and Mann-Whitney tests were performed to verify hypothesis 

of significant correlation between the scores and possible differences among the 

perceived outcomes, respectively. The choice of non-parametric tests is justified by the 

ordinal nature of the available options. 
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To assess the non-response bias, we considered the patients that had been contacted 

on the phone 3 months after the surgical intervention as a sample of the population who 

did not want to spontaneously fill in the 3-months follow-up questionnaires and who 

would not do it without the assistance of an interviewer. 

Non-response bias has been assessed in terms of difference between the average 

improvement of the mental score and physical scores (derived from the SF-12 and SF-

36 forms compiled at pre-operative time and 3 months after the operation). 

Condescending bias was assessed by means of a Mann-Whitney test on the 

responses given through either on-line (patient alone) or phone (assisted compilation) 

about the pain item in the COMI4 for spine patients, and the VAS item for the H&K 

patients, in both cases collected at 3 months since surgery. Both these items adopted a 

scale ranging between 0 and 10 (extremes included), with 0 denoting the minimal pain 

and 10 denoting the highest imaginable pain. 

Need for stratification by either age, pre-operative scores and score improvements 

was dispelled in all cases by performing a non-significant Student's t-test. This means 

that being either young or elderly, being either worse or better before treatment, or after 

treatment did not affect the above biases. 

The study was conducted after Ethical Committee approval and written informed 

consent subscribed by all participants. 

 Results 

In regard to PROs utility, the Pearson's correlation between the COMI and STF item 

about perceived benefit of the treatment (outcome) was moderate and significant 

(number of subjects pairs = 121, = .49, p < .001). According to a Mann-Whitney test 

executed on 121 patient-reported outcomes (median = 0, IQR = .33) and 121 physician-

reported outcomes (median = 0.5, IQR = .25), we detected a significant difference (p-

value < .001). The result is shown in Figure 1, Panel a. 
In regard to the non-response bias, we executed a t-test on both the average “Mental 

score” and the “Physical score” comparing the group of patients who com-piled the related 

items on-line (N=102, mean = 2.91, SD = 11.15 and N= 102, mean = 6.74, SD = 8.95, 

respectively) and the group of patients who filled in the items through a phone call (N=25, 

mean = 6.97, SD = 9.26 and N=25, mean = 6.89, SD = 10.82, respectively). No significant 

difference between these two groups of respondents was found for either scores (p = .067 and 

p = .949, respectively). 

In regard to the condescending bias, we performed a Mann-Whitney test on the pain 

reported by the patients who had been contacted on the phone (N= 74, median 1.5, IQR = 3) 

and the pain reported by patients who had replied on-line (N=557, median = 2, IQR = 

4); we found a significant difference (p = 0.015) on the pain score, as it is shown in 

Figure 1. 

 

 

 

 

 

 

                                                           
4 “How severe was your pain in the last week?” 

F. Cabitza and L.G. Dui / Collecting Patient Reported Outcomes in the Wild38



 

Figure 1. Panel a: Overall outcome score distribution as reported directly by the patients (left) and recorded 
by the physicians (right), at 3 months after surgery. The higher the Y, the worst. The white dot denotes the 
median; the black bar the Inter-Quartile Range (IQR). The red circle with vertical bars corresponds to the mean 
and its 95% confidence interval. The detected difference supports the need to collect PROs. Panel b: 
distributions of pain scores as reported on-line (non-assisted reporting) or by phone (assisted reporting). The 
notches represent the median's 95% confidence interval. The Figure shows that patients report to feel 
significantly better when interviewed by phone rather than when they answered on their own. 

 Discussion 

As said above, we found a moderate and significant correlation between the perceptions 

of the outcome by the patients and the clinicians, as it was expected. However, it is worth 

noting that correlation is neither perfect nor high (i.e., it is lower than .5 [13]). 

Interestingly, patients tend to report a better outcome than the one assessed by the 

physicians. Thus, while this result could be traced back to a sort of Hawthorne effect, 

and therefore suggest a form of condescending bias by the patients in regard to outcome, 

the result can also be explained by conjecturing that physicians tend to be more 

conservative in evaluating the result of their intervention. 

Another result from our study regards non-response bias. Our findings suggest that 

there is no evidence that people quitting the follow-up (PRO) program would create 

either significantly better or worse scores if they kept being enrolled and filled in the 

intended questionnaire at due time. We addressed this issue by comparing patients' 

responses when contacted by e-mail and voluntarily filling in the questionnaires online, 

and by a phone call and inviting them to fill in the questionnaire on-the-spot. This finding 

should be taken with caution for three reasons: first, the relative low number of 

questionnaires filled in on the phone (this method was introduced only 3 months before 

this work was written); second, obviously absence of evidence is not evidence of 

absence; third, we cannot guess the role on PRO analysis of those potential respondents 

who did even refuse to answer to the PRO questions on the phone. In other words, we 

could not get the opinion of the “real” non-respondents (who are not reachable by 

definition) but only of those who did not want to fill in the online forms (even after two 

reminders to do so). Intending this sample as a representative proxy of the non-

respondent part of population is a common approach and an educated guess [13], that 

notwithstanding we present it as a limitation of the study. 

In regard to the condescending bias, the results show that pain scores were 

(statistically) significantly lower if reported on the phone, than if reported on-line, thus 

suggesting that this kind of bias can affect PRO analysis towards less conservative 

conclusions. 
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Wrapping things up: in this paper we analyzed the PROs collected at a single large 

clinical setting and we found that PROs are not redundant data with respect to the clinical 

record and complement the representation of the treatment outcome adequately. Findings 

also suggest that some biases can affect the PROs' quality. Further research on the 

effectiveness of simple and cost-effective solutions is necessary to mitigate these biases 

and improve the validity and reliability of PRO data. 
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