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Abstract

Objective. The objective of this study was to evaluate the recall bias of symptoms evaluation in knee osteoarthritis (OA).
Design. In this multicentric pilot study, 50 patients with knee OA used a mobile App (Ecological Momentary Assessment
[EMA]) to collect pain and function on two 0 to 10 numerical rating scales (NRS) 2 times a day for 2 months. At the
I-month and at the 2-month follow-up visits, patients retrospectively evaluated the mean level of pain/function of the last
month. Recall bias was computed as the difference between the mean level of pain/function reported using the App and the
level reported with the retrospective assessment. The correlation between the recall bias and patients’ characteristics, as
well as pain/function trajectories, was analyzed. Results. A statistically significant recall bias was documented with higher pain
reported at |-month with the retrospective assessment (P < 0.001). These results were confirmed also at the 2-month
follow-up (P = 0.002). For function, no significant recall bias was documented. During the first and second months, 47
and 31 patients showed pain peaks, respectively. The number of pain peaks during the first month was correlated with
the magnitude of the recall bias (P = 0.02). Conclusions. The recall bias influences the retrospective self-assessment of pain
at the follow-up visits and the presence of pain peaks, a common event in the patients with OA, increases the magnitude
of recall bias. The EMA performed with a mobile App is a useful tool to limit the influence of recall bias in the clinical and
research setting evaluation of knee OA.
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inability of patients to correctly report their symptoms
experience due to a recall bias.!”

Introduction

Knee osteoarthritis (OA) is the most common joint disease
with a prevalence of 10% in the older adults in developed
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countries, and according to PubMed, more than 3,000 arti-
cles are published every year on this topic.'* Although
knee OA is a chronic disease and the evolution of its symp-
toms over the years is slow,* most of the patients report
unstable symptoms in their daily lives,’> which makes it
complex for clinicians and researchers to correctly track
symptoms evolution. The assessment of symptoms in knee
OA is commonly based on a questionnaire-based self-
assessment,’® although it has been demonstrated that the
self-assessed evaluation of an experience is highly influ-
enced by the fluctuation of symptoms.”® Moreover, it can
be affected by the clinical and research settings as well as
by the momentary mood of the patients.’ In this light, the
proper self-assessment of pain and function by patients
with knee OA at follow-up, as commonly performed for
clinical and research purposes, can be affected by the

EOC, Lugano, Switzerland

2Applied and Translational Research Center, IRCCS Istituto Ortopedico
Rizzoli, Bologna, Italy

3Clinica Ortopedica e Traumatologica 2, IRCCS Istituto Ortopedico
Rizzoli, Bologna, Italy

4Faculty of Biomedical Sciences, Universita della Svizzera ltaliana, Lugano,
Switzerland

Investigation performed at the Service of Orthopaedics and
Traumatology, Department of Surgery, EOC, Lugano, Switzerland and at
the Clinica Ortopedica e Traumatologica 2, IRCCS Istituto Ortopedico
Rizzoli, Bologna, Italy

*Dr. Previtali and Dr. Boffa have contributed equally to this article and
share first authorship.

Corresponding Author:

Alessandro Di Martino, Clinica Ortopedica e Traumatologica 2, IRCCS
Istituto Ortopedico Rizzoli, Via di Barbiano 1/10, 40136 Bologna, Italy.
Email: alessandro.dimartino@ior.it

@ (D | Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 License (https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and
distribution of the work without further permission provided the original work is attributed as specified on the SAGE and Open Access pages

(https://us.sagepub.com/en-us/nam/open-access-at-sage).


https://journals.sagepub.com/home/CAR
mailto:alessandro.dimartino@ior.it

Previtali et al.

51

ENROLLMENT
Baseline characteristics,
actual knee pain and
function

15t Month visit

Retrospective
assessment of knee

pain and function

2" Month visit

Retrospective
assessment of knee

pain and function

r——

RECALL BIAS
15t Month

S—

Everyday assessment of actual pain and function using the APP

—

RECALL BIAS
2" Month

Figure |. Schematic representation of the design of the study.

Ecological Momentary Assessment (EMA) is a method
used to record self-assessed disease-related symptoms that
consists of targeted but frequent and repeated reports that are
recorded by the patient in a diary.!®!" By recording symp-
toms closer to the time at which the patient feels them, the
risk of recall bias can be overcome.'? Furthermore, data are
collected in the patient real-world environment providing
information that reflects the real-life experience of the
patient, limiting the influence of the presence of the physi-
cian and of the hospital/research setting.'® Modern technolo-
gies, such as smartphone Apps, have shown to be well
accepted by the patient and can help physicians to deal with
the big amount of data that have to be recorded and managed
when using the EMA approach.'®'% In this way, EMA can be
a useful and feasible tool for the comprehension of a disease
pattern and response to treatment, offering to physicians and
researchers a more precise assessment of the symptoms suf-
fered by patients with knee OA.'> However, presence and
magnitude of recall bias, as well as the potential of the EMA
to assess symptoms at the follow-up visits, have never been
documented in the evaluation of knee OA symptoms.

The aim of this study was to investigate the potential of
EMA over the traditional recall-based assessment, by docu-
menting and quantifying the recall bias in the study of knee
OA patients. Furthermore, punctual recorded data have
been used to analyze pain and function trajectories, and to
investigate patients’ characteristics and aspects of the symp-
toms experience influencing the recall bias in the evaluation
of the knee OA symptoms.

Methods
Study Design and Study Subjects

This study is an observational single-arm prospective multicen-
tric pilot study approved by the Ethic Committees (prot. nr

BASEC 2019-00891 and prot. ORL-ORT-010). The selection
of the patients was performed at the outpatient facilities of the
Ospedale Regionale di Lugano, Lugano, Switzerland (CH) and
of the IRCCS Istituto Ortopedico Rizzoli, Bologna, Italy (IT).
After the signature of the informed consent, participants
affected by knee OA were screened and, if eligible, included in
the study. Patients were introduced to the use of the mobile App
(“EOC EMApp”) for their smartphone to record the EMA:
“EOC EMApp” asked (sending notifications to her/his mobile
phone) the patients to rate actual pain and function on two 0 to
10 numerical rating scale (NRS) 2 times a day (at 10:00 in the
morning and at 18:30 in the evening, to double our data and
better document patient status and the changes over time) for 2
months. After 1 month and 2 months, follow-up visits were per-
formed, and patients were asked to retrospectively evaluate the
mean pain they suffered and the level of function they had dur-
ing the last month on a 0 to 10 NRS (Fig. 1).

The following baseline characteristics of the patients were
recorded: age, sex, body mass index (BMI), affected knee,
Kellgren-Lawrence (K-L) grade, and symptoms duration.
Female and male patients with a clinical and radiological
diagnosis of knee OA, suffering from knee OA symptoms
(knee pain, stiffness, and loss of function), older than 18
years, with a BMI between 18.5 and 35 kg/m?, owning a
smartphone with Android or iOS as operative systems, were
included. Patients unable to follow the study protocol,
asymptomatic, without a radiological confirmation of knee
OA, with a planned surgery in the next 60 days, with a surgi-
cal treatment at the knee in the last year, with a knee injection
in the last 6 months, or with another disease causing knee
symptoms were excluded to be sure as much as possible that
the reported symptoms were related to the knee OA disease.

Outcome Measures

Knee pain and function were evaluated with a 0 to 10 NRS
both for the EMA (twice a day) and for the retrospective



52

CARTILAGE 13(4)

assessment (1 month, 2 months). The 0 to 10 NRS is a valid
and reliable way used for the self-assessment of symptoms:
it consists of a single 11-point numeric scale, with 0 indicat-
ing no pain and 10 reflecting the worst possible pain or 0
indicating no function and 10 indicating optimal function.'®
The primary outcome of the study was the difference
between the level of pain reported with the retrospective
assessment and the mean level of pain reported during the
previous month with the EMA, which is representative of
the magnitude of the recall bias, at 1 month. Similarly, the
magnitude of the recall bias was computed for the level of
pain reported during the second month, as well as the level
of function reported during both the first and the second
months.
Pain and function were analyzed considering

e the mean level of pain (or function) of the whole
month,

e the mean level of pain (or function) of every single
week,

e the evolution of pain (or function) in the last 2 weeks
(the difference between the mean level of pain of the
last week and the mean level of pain of the third
week),

e the evolution of pain (or function) during the whole
month according to the retrospective assessment (the
difference between the level of pain/function reported
with the retrospective assessment at the 1-month fol-
low-up and at baseline and the difference between the
level of pain/function reported at the 2-month and at
the 1-month follow-ups; to compute of patients with
a change a clinically significant change of 1 point on
the 0 to 10 NRS was considered),”
the presence of pain (or function impairment) peaks,
the number of pain (or function impairment) peaks.
Peaks of pain or function were defined by transitory
(for less than 3 consecutive days) increases of pain
intensity (or decrease of function) of more than 1
point above the mean of pain intensity over the
1-month follow-up period.'®

These factors were considered as possible determinants of
the recall bias. Moreover, age, sex, BMI, K-L grade, and
symptoms duration were baseline patients’ characteristics
that were considered as possible determinants of the recall
bias as well.

Sample Size Calculation and Statistical Analysis

No previous studies evaluated the recall bias with an EMA
in patients with knee OA. Data on the various musculoskel-
etal pain conditions and follow-up length are heterogeneous
with a computed effect size ranging from 0.14 to 1.06.'413
In this light, a medium effect size of 0.4, according to

Cohen, was used to determine the sample size.!? Setting the
a-error at 0.05 a sample size of 41 patients is needed to
have a statistical power of power of 0.80 (B-error = 0.20).
Considering a 20% dropout rate, a total of 50 patients were
planned.

The mean level of pain (or function) reported with the
EMA and the level of pain reported with the retrospective
assessment were expressed as means with standard devia-
tions. The paired ¢ test was used to assess their difference.
For each patient, the “recall bias” was computed as the dif-
ference between the mean level of pain (or function)
reported with the EMA and the level of pain reported with
the retrospective assessment and the unpaired ¢ test was
used to assess the influence of possible predictors. All the
continuous baseline variables were expressed as means
with standard deviations and compared computing mean
differences whose significance was tested using a Student ¢
test for independent means. Non-continuous baseline vari-
ables were expressed as frequencies, compared computing
risk ratios whose significance was tested using a chi-squared
test. The correlation between possible determinants of the
recall bias and the magnitude of the recall bias were calcu-
lated using the Spearman correlation methods. Significance
level was 2-sided with o error set at 0.05.

Results

Characteristics of the Included Patients

A total of 59 patients were asked to participate in this study
from July 2019 to August 2020 at the study investigation
sites (24 at the Ospedale Regionale di Lugano and 35 at the
Istituto Ortopedico Rizzoli). Among these, 9 patients were
excluded after enrolment: 5 used the mobile application
only for few days, 2 did not start using the application, 1
was not able to use the application properly (did not under-
stand how to answer the questions), and 1, after reporting
pain and function impairment at the baseline visit, reported
no pain and a perfect function during the follow-up period.
Moreover, 2 additional patients did not complete the second
month assessment since they decided to stop using the
mobile application and 1 did not attend the 2-month follow-
up visit (Fig. 2). There was no significant difference
between the included and the dropout patients in terms of
sex, age, BMI, length of symptoms, and baseline K-L grade.

Twenty-six out of the 50 patients who used the applica-
tion properly were women, 24 were men. The mean age was
58.4 = 12.2 years, the mean BMI was 26.9 = 5.0 kg/m?,
and the mean length of symptoms was 5.2 = 4.7 years.
Regarding OA severity, 8 patients had grade 1 knee OA, 22
had grade 2 knee OA, 14 had grade 3 knee OA, and 6 had
grade 4 knee OA. The mean level of pain at baseline was
3.4 = 2.6. There was no significant difference between the
patients enrolled in the 2 centers in terms of sex, age, BMI,
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[ Enrollment ]

Patients enrolled in the study
(n=59)

Patients excluded (n =9)

- 5 stopped using app

- 2 did not start using app
-1 unable to use app

-1 no pain during follow-up

[ 1-month follow-up ]

Patients followed
for at least 1 month
(n=50)

Patients discontinued
using app during 2" month (n =3)

- 2 stopped using app
- 1 did not attend 2"d month

[ 2-month follow-up ]

Patients followed
for 2 months
(n=47)

Figure 2. Strengthening the reporting of observational studies in epidemiology (STROBE) flowchart showing patient enrolment and

evaluation.

baseline K-L grade, and baseline pain, whereas a significant
difference was detected in terms of length of symptoms
(greater time since the onset of symptoms for the patients
enrolled in Bologna). Details are reported in Table 1.

Symptom Trajectories

Pain during the first month, according to the retrospective
assessment, increased in 26 patients, decreased in 12
patients, and was stable in 12 patients with a mean increase
from baseline to 1 month of 0.69 (P = n.s.). During the
second month, pain increased in 19 patients according to
the retrospective assessment, decreased in 10 patients, and
was stable in 18 patients (3 patients did not complete the
2-month assessment), with a mean increase from the first
month to the second month of 0.32 (P = n.s.).

From baseline to the second month follow-up, pain
increased in 32 patients according to the retrospective
assessment, decreased in 8 patients, and was stable in 7
patients (3 patients did not complete the 2-month assess-
ment), with a mean increase from the baseline to the second
month of 1.01 (P = 0.004).

Function during the first month, according to the retro-
spective assessment, improved in 15 patients, worsened in 13
patients, and was stable in 22 patients with a mean change
from baseline to 1 month of 0.09 (P = n.s.). During the sec-
ond month, according to the retrospective assessment, func-
tion improved in 9 patients, worsened in 13 patients, and was
stable in 25 patients (3 patients did not attend the 2-month
follow-up) with a mean change from the first month to the
second month of —0.11 (P = n.s.).

From baseline to the second month follow-up, according to
the retrospective assessment, function improved in 11 patients,
worsened in 14 patients, and was stable in 22 patients
(3 patients did not attend the 2-month follow-up) with a mean
change from baseline to the second month of 0.02 (P = n.s.).

During the first month, only 3 out of 50 patients reported
no pain peaks, whereas during the second month, 17 out of
48 patients reported no pain peaks. Regarding function,
during the first month, 15 out of 50 patients reported no
function impairment peaks, whereas during the second
month, 21 out of 48 patients reported no function impair-
ment peaks. The mean number of pain peaks was 4.0 dur-
ing the first month and 2.7 during the second month. The
mean number of function impairment peaks was 2.9 during
the first months and 2.0 during the second month.

EMA Versus Traditional Assessment

A statistically significant difference was identified between
the level of pain documented with the EMA (mean of the
self-assessments made during the last month) and the one
documented retrospectively (mean pain suffered during the
last month as reported at the follow-up visit) with a higher
pain reported at 1 month with the retrospective assessment
(mean difference [MD] = 0.41, 95% confidence interval [CI]
= 0.63-0.20, P < 0.001, Fig. 3) with no difference between
the two study centers (P = n.s.). These results were con-
firmed also at the 2-month follow-up, with a statistically
significant higher pain reported with the retrospective
assessment (MD = 0.50, 95% CI = 0.81-0.19, P = 0.002)
with no difference between the two study centers (P = n.s.).
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Table I. Characteristics of the Included Patients.

Characteristic Sub-Group Value Significance
Age All patients 58 n.s.
Dropouts 62
Lugano 62 n.s.
Bologna 57
Sex All patients 24 M n.s.
26 F
Dropouts 4M
5F
Lugano 7MIIF n.s.
Bologna I7TMIS5F
BMI Al patients 27 kg/m? n.s.
Dropouts 28 kg/m?
Lugano 26 kg/m? n.s.
Bologna 27 kg/m?
Length of symptoms All patients 5 years n.s.
Dropouts 7 years
Lugano 3 years 0.047
Bologna 6 years
Kellgren-Lawrence score All patients 8 KLI n.s.
22 KL2
14 KL3
6 KL4
Dropouts 3 KLI
3 KL2
3KL3
0 KL4
Lugano 3 KLI n.s.
9 KL2
5 KL3
| KL4
Bologna 5 KLI
13 KL2
9 KL3
5 KL4
Baseline pain All patients 34 n.s.
Dropouts 33
Lugano 32 n.s.
Bologna 3.5

n.s. = not significant. Bold value is statistically significant.

In the evaluation of function, no differences were identi-
fied between the level documented with the EMA and
the level documented retrospectively during both the first
(MD = -0.06, 95% CI = 0.25 to —0.36, P = n.s.) and the
second (MD = 0.01, 95% CI = 0.19 to —0.16, P = n.s.)
month of follow-up with no differences between the two
study centers (P = n.s.).

Factors Influencing the Recall Bias

Since the evaluation of pain assessment during the first
month showed the presence of a significant recall bias,
possible influencing factors were tested on this outcome.
The number of pain peaks showed to be correlated with

the magnitude of the recall bias in pain assessment dur-
ing the first month, with more peaks correlating with a
greater recall bias (p = 0.32, P = 0.02) (Figs. 4 and 5).
No significant correlation with the magnitude of the
recall bias was documented for age (P = n.s.), sex
(P = n.s.), BMI (P = n.s.), length of symptoms (P = n.s.),
baseline reported pain (P = n.s.), evolution of pain in the
last 2 weeks (P = n.s.), and K-L grade (P = n.s.). No
correlations were documented during the second month
(Table 2).

When the correlation between the mean level of pain
reported in every single week and the level of pain reported
retrospectively was tested, no difference was reported
among the 4 weeks.
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Figure 3. Bland-Altman plot for pain during the first month:
patients (black dots) are distributed based on the mean level
of pain measured with EMA (x-axis) and the magnitude of the
recall bias (y-axis). Continuous red line represents the overall
recall bias, dotted red lines represent the 95% confidence
interval, dotted black line represents the 0. EMA = Ecological
Momentary Assessment.
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Figure 4. Box plot showing the correlation between the
number of pain peaks during the first month and the magnitude
of recall bias.

Discussion

The main finding of this study is that pain assessment at
follow-up, as currently performed in knee OA studies, is
affected by a recall bias. The level of pain documented
through a daily monitoring and the level of pain asked ret-
rospectively at the monthly follow-up visit are different,
and both at the first month and at the second month follow-
up, patients report an overestimation of pain with the tradi-
tional assessment.

Patients tend to report a higher level of pain when asked
to recall the level of pain suffered during the last month at

the follow-up visit. These results in knee OA patients are in
line with the ones documented in several other fields, such
as hemicrania or nausea and vomit intensity,”*?! and in dif-
ferent types of patients in terms of age, severity of symp-
toms, and so on.?*?* Thus, recall bias should be taken into
account and efforts should be done to limit its influence on
the results of research and clinical assessment of knee OA.
In fact, the difference between the level of pain documented
in this pilot study with the EMA and the one documented
retrospectively could affect the results of many studies on
knee OA. Accordingly, the biased results obtained by sev-
eral studies could lead to misleading conclusions, with
potential important consequences on the conclusions of pre-
vious clinical trials. Even more crucial may be the role of
recall bias in the clinical setting: the tendency of the patients
to overestimate their symptoms at the follow-up visit can
influence the treatment approach of the physician who may
be more aggressive than needed. Moreover, these data also
underlined the common presence of pain peaks, which
could have a relevant impact on the evaluation of the physi-
cian, as well. With the aging of the population and the
increasing number of total knee replacement performed for
patients presenting with knee OA related pain, EMA could
be extremely useful preventing recall bias and thus avoid-
ing unnecessary procedures for patients overestimating
their pain due to the high number of pain peaks.?®

EMA should be considered not only a good option to
help the researchers and the physicians in the evaluation of
the symptoms suffered by their knee-OA patients, but
rather a necessary tool to properly interpret the findings of
more classic questionnaire-based evaluation methods.
Despite the potential of this approach, the big amount of
data that need to be recorded and managed properly was a
problem which limited the application of the EMA.
Traditionally, this was problematic, as it was achieved
using paper diaries with a lot of missing data, the possibil-
ity for the patient to retrospectively fulfill diaries in case
of forgotten reports and a poor acceptance of the method
by the patients.”” However, modern technologies, such as
smartphone applications, can help the patients and physi-
cian and have shown to be well accepted by patients.' In
this regard, the present study showed that only 8 out of 59
patients stopped using the mobile application during the
first month, thus confirming the good acceptance of this
tool. Moreover, the average age of this patient group was
58 and it is possible that the acceptance rate would be even
higher when studying different diseases and patient cate-
gories. Also, the use of mobile applications and smart-
phones will likely increase in the next years. Overall, both
patient acceptance and documented results support that
the collection of EMA with a mobile application is a suit-
able solution to avoid recall bias and increase our knowl-
edge of knee OA and of the pain experience of the affected
patients.
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Figure 5. Pain representation of 2 different patients during the first month of assessment. Patient | (graph on the left) reported
retrospectively a level of pain (5.0) similar to that evaluated with ecological momentary assessment (EMA) (5.6). On the other hand,
patient 2 (graph on the right) reported retrospectively a level of pain of 5.0 but the mean level of pain collected with EMA during the
month was 3.6, documenting a great recall bias (Mean Difference: 1.4). This could be due to the great number of pain peaks suffered
during the month. While the pain level recalled retrospectively was similar, the real pain experience of these 2 patients was different.

Table 2. Results of the Correlation Analysis Between Possible Influencing Factors and the Magnitude of Recall Bias.

First Month Second Month
Correlation Correlation
Influencing Factor Coefficient (p) Significance Coefficient Significance
Number of pain peaks 0.32 0.02 0.12 n.s.
Age 0.18 ns. -0.001 n.s.
Sex N/A n.s. N/A n.s.
Body mass index 0.13 ns. -0.17 n.s.
Length of symptoms -0.20 n.s. 0.12 n.s.
Mean reported pain 0.09 n.s. -0.18 n.s.
Kellgren-Lawrence grade 0.18 n.s. -0.13 n.s.
Evolution of pain in the last 2 weeks 0.20 n.s. -0.19 n.s.

N/A = not applicable; n.s. = not significant. Bold value is statistically significant.

The significant findings of recall bias in the pain assess-
ment were not confirmed for knee function, where the pres-
ence of the recall bias was not documented in this series.
The reason behind this divergency may be manifold. First,
to limit the everyday commitment of the patients, a single 0
to 10 NRS was used to evaluate knee function and this out-
come measure. Despite being validated for its use in knee
OA,?® this method may be too simple to provide a whole
caption of a complex symptom such as knee function
impairment. In particular, KOOS (Knee Injury and
Osteoarthritis Outcome Score) and WOMAC (Western
Ontario and McMaster Universities Osteoarthritis Index)
are 2 validated and probably the most used scales to evalu-
ate the symptoms of knee OA*°; however, due to their
complexity (patients should answer 39 questions for KOOS

and 24 for WOMAC) they require a mean of 10 and 5 min-
utes for their completion and this could have limited the
compliance of patients in this proof-of-concept trial.
Besides these, several other complex scales are used in the
clinical and research setting of knee OA to quantify its
symptoms and their implementation with an EMA approach
should be investigated in further studies to better character-
ize the recall bias.® Second, based on the data of the present
study, function tends to be more stable with 15 patients
reporting no function worsening peaks compared with 3
patients reporting no pain peaks during the first month.
Since pain peaks showed to influence the recall bias, their
lower number in terms of function could be the reason for
the difference observed between function and pain evalua-
tion in this series.
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The subjective evaluation of the pain experience may be
influenced by several factors, both disease- and patient-
related.’ In the present study, the presence of pain peaks
and a higher number of pain peaks during the previous
month significantly influenced the recall bias causing a
greater overestimation of the suffered symptoms. This find-
ing confirms also in the field of knee OA the thesis of the
literature on psychological sciences that retrospective eval-
uations of chronic negative symptoms are often dominated
by the discomfort perceived at the worst moments of the
experience.”* However, a clear correlation between the
level of pain in the last days and the magnitude of the recall
bias could not be documented, as well as for the evolution
of pain during the previous month. Similarly, the length of
symptoms and the mean reported pain also showed no cor-
relation with the recall bias. Regarding patients-related
characteristics none of the evaluated ones showed a statisti-
cally significant influence on the recall bias: age, sex, BMI,
and K-L grade were all unrelated to the magnitude of the
documented bias in this series. These factors should be fur-
ther investigated in larger series. Moreover, other potential
influencing factors, such as physician mood and the ambu-
latory environment are difficult to be quantified but may
play an important role as well.’!

The lack of an analysis on the role of potentially impor-
tant influencing factors such as the physician’s and patient’s
mood and the ambulatory environment is a limitation of the
present study and should be investigated in future trials.?>33
Another limitation, as previously specified, may be that the
0 to 10 NRS, despite being simple and well tolerated by the
patient for a daily assessment, may have a limited capability
to quantify a complex variable such as knee function. This
may be the reason for the absence of recall bias for the func-
tion assessment in the present study, and future studies
should clarify the impact of the recall bias in the evaluation
of knee function with more complex scales. Furthermore,
the experimental contest may have influenced the capability
to detect the recall bias: the fact that patients were informed
that they will be asked to evaluate their symptoms at the
follow-ups and that the evaluation took place after a month
in which they performed a daily evaluation of their symp-
toms may have improved the self-consciousness regarding
their symptoms. Another possible limitation is that no infor-
mation on the physical activity performed during EMA col-
lection or on the concomitant use of painkillers or physical
therapy was obtained. The primary aim of this article was to
document the presence of recall bias in knee OA indepen-
dently by the activity performed during collection.
Nonetheless, new studies should focus on these aspects to
better characterize pain trajectories, also considering activ-
ity level and the use of painkillers and physical therapy as
possible influencing factors. Finally, while properly pow-
ered for the primary outcome, this study was intended as a
proof-of-concept study and only 50 patients were included
in the trial, possibly hindering the present study in reaching
statistical significance in some of the sub-analyses.

Despite these limitations, this pilot study was able to
demonstrate important findings. Recall bias influences the
retrospective self-assessment of pain at the follow-up vis-
its and the presence of pain peaks during the last month, a
common event in patients with OA, increases the magni-
tude of the recall bias. Thus, EMA performed with a
mobile App should be considered as a useful tool to limit
the influence of recall bias and improve the interpretation
of the patient data in the clinical and research setting of
knee OA.
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