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Evaluating Recall Periods for Patient-Reported Outcome Measures:
A Systematic Review of Quantitative Methods
Cara Arizmendi, PhD, Suwei Wang, PhD, Samantha Kaplan, PhD, Kevin Weinfurt, PhD

Objectives: The current guidance for selection of recall periods recommends considering the design of the study, nature of the
condition, patient’s burden and ability to recall, and intent of the outcome measure. Empirical study of the accuracy of recall
periods is recommended; however, there is not consensus on how to quantitatively evaluate the consistency of results from
patient-reported outcome measures (PROMs) with different recall periods. We conducted a systematic review to describe
quantitative methods for evaluating results obtained from PROMs with differing recall periods to lay the groundwork for
establishing consensus.

Methods: We searched MEDLINE, Embase, Scopus, and American Psychological Association PsycINFO for studies where
participants are given the same health-related measure (eg, quality of life, well-being, functioning, and pain) with differing
recall periods.

Results: A total of 7174 abstracts were screened. The 30 included studies reflected a wide range of domains, including pain,
fatigue, and sexual behavior and function. The recall periods ranged from momentary to 6 months. The analytic approaches
varied, including different methods for assessing relative agreement, absolute agreement, and for assessing combined relative
and absolute agreement.

Conclusions: We found variability in how PROM recall periods were evaluated, suggesting an opportunity for greater
consensus on methodological approach. As a starting point, we provide recommendations for which methods are preferred
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for which contexts.
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The International Society for Pharmacoeconomics and
Outcomes Research and the US Food and Drug Administration
(FDA) recommend that researchers carefully consider the selection
of recall periods in patient-reported outcome measures (PROMs).!-
3 Current guidance recommends considering the study design, the
nature of the condition, the patient’s burden and ability to recall,
and the concept of interest.”> Empirical studies are suggested as a
source of evidence for recall accuracy®; however, there is no
consensus on which statistical methods should be used to
empirically evaluate the recall accuracy of PROMs with different
recall periods. Understanding the current state of statistical
methods used in empirical evaluations of recall accuracy would
lay the groundwork for choosing appropriate recall periods based
on empirical evidence.

Because accurate recall of patient experiences is known to
degrade over time,* it would be ideal to ask patients to report

symptoms, feelings, and functions at the time they occur. How-
ever, this is not always feasible because of the inability to know
when such experiences will occur and the patient burden that
constant monitoring would incur. This shortcoming suggests the
need to administer PROMs with optimal recall periods so that
patients’ reporting is well timed and accurate.

Based on current recommendations, there is no one-size-fits-
all approach for the selection of recall period; however, factors
that are important to the selection of the recall period include the
design of the trial, the expected pattern of change, potential issues
with adherence to assessment completion, the PROM, the patient
burden, the patients’ ability to recall, and any impact specific to
the patient population and disease state."”*> Any potential in-
teractions of these factors should also be considered.’

The FDA and review articles make suggestions for recall period
selection based on the above factors.>> When the FDA evaluates
PRO-based labeling claims, they will investigate whether an effort
was made to “ensure that patients understood the instrument
recall period.”? FDA guidance also recommends that recall periods
correspond to the schedule of assessment and that a shorter recall
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period is used when appropriate.” Additionally, the FDA suggests
that when there is doubt about the accuracy of a proposed recall
period, sponsors provide evidence from existing literature and/or
new empirical studies.’

When it is not always known what recall period will be most
appropriate for a given population or disease, as suggested by the
FDA, it can be beneficial to empirically evaluate whether one recall
period (eg, 7 days) obtains similar results as another recall period
(eg, 1 day). For example, if, indeed, the 7-day recall period obtains
approximately the same results as the 1-day recall period, then
choosing the 7-day recall period would reduce patient burden.
However, guidelines for how to compare the similarity of PROM
results that use different recall periods are currently lacking. As a
first step in creating these guidelines, we conducted a systematic
review to assess what metrics researchers currently use to
empirically evaluate similarity in recall periods.

Our study reviewed all empirical studies that quantitatively
evaluated the difference in results obtained from PROMs using
different recall periods. Our specific aims were to (1) describe
current methods for empirical evaluation of the similarity of re-
sults obtained from different recall periods and (2) offer pre-
liminary recommendations for empirical comparison of the
similarity of results obtained from different recall periods.

It should be noted that the original goal of this project was to
summarize and report findings about the accuracy of different
recall periods using meta-analysis from the studies we found;
however, the heterogeneity of the findings made drawing con-
clusions about the results untenable. Instead, we focused on
reporting the methods used in these studies in the hopes of
creating more consistency in future recall period studies that will
benefit future meta-analytic work.

We searched for studies that compared results obtained from
different recall periods from the same PROM, in which the only
difference between PROMs was the wording of the recall period.
Health-adjacent reports that are not measures of feeling or function
(eg, environmental exposure and religious attendance) were not
included. We also did not include studies that looked at patients’
change in perception after an event (eg, recall of initial traumatic
brain injury symptoms 1-month post-injury vs 3 months post-
injury). Finally, we did not include studies in which accuracy was
assessed in comparison with “objective” measures (eg, recall of
exercise vs pedometer data) or in which accuracy was compared
between PROs and observer/clinician-reported outcomes. Although
we believe that these may be important methods for assessing ac-
curacy, they are outside the scope of the current article.

We searched for studies in which participants are given the
same health-related measure (eg, quality of life, well-being,
functioning, and pain) with differing recall periods and in which
the results obtained from the differing recall periods are
compared. A medical librarian with expertise in systematic
searching developed a search utilizing a mix of subject headings
and keywords to represent the concepts of recall, survey, symp-
toms, quantitative analysis, and time factors. The databases Ovid
MEDLINE, Embase via Elsevier, Scopus via Elsevier, and American
Psychological Association PsycINFO were searched from inception
to November 8, 2021. To ensure that results were up-to-date, an
additional search from 8 November 2021 to 20 July 2023 was
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conducted but did not yield any additional studies for inclusion.
All search results were compiled in EndNote and imported into
Covidence for deduplication and screening. Search strategies are
available in Appendix A in Supplemental Materials found at
https://doi.org/10.1016/j.jval.2024.01.01.

A total of 7174 abstracts were found and screened indepen-
dently by the first and second authors. If there was a conflict in the
recommendation to include or exclude the study, the 2 screeners
consulted with the last author to reach a consensus. Subsequently,
124 studies received an independent, full-text review by the first
and second author. Again, consensus was reached based on dis-
cussion between the authors. Of the 124 full-text studies screened,
94 were excluded from extraction for reasons including that the
study did not make a quantitative comparison of different recall
periods in PROMs (n = 48); different items were used in different
recall periods (n = 17); participants were asked to recall an event
from the far past (n = 16), measures of feeling or function were not
used (n = 8); an objective versus a subjective comparison was
made (n = 3); and prevalence observed in one recall period was
compared with another (n = 2). Ultimately, 30 studies were
included for data extraction. Figure 1 shows the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses study
flowchart.

We extracted the following general information from the 30
studies included in our review: title, year, health domains, PROMs,
sample size, participant age range, participant health conditions,
and the length of the recall periods included in the study. We also
extracted the comparison metric (eg, raw difference, Pearson
correlation coefficient, differential item functioning); which
methods were used to aggregate the shorter recall period (eg,
mean, maximum, and last day); whether the comparison was
made at the item response, subdomain, or total score level;
whether the article looked at the influence of patient-level vari-
ability on similarity results; and whether the article looked at the
impact of level of feeling or function on similarity results. For each
comparison metric used in a study, we extracted all statistical
indices the investigators used for the comparison (eg, Pearson
correlation and paired ¢ test) and the method used for inference
(eg, confidence interval, P value).

We report counts for the domains, PROMs, and patient con-
ditions under study along with whether comparisons were made
at the item response, subdomain, or total score level. Additionally,
we report the comparison metric used to compare recall periods.
For each type of comparison metric, we provide a description of
the number of studies using the comparison metric. Finally, during
the course of extraction, we noticed that several studies looked at
potential moderators to the level of agreement between recall
periods. Thus, we also report the moderators that the studies
examined and the number of studies exploring each of these po-
tential moderators.

The 30 studies that were included reflect a wide range of do-
mains, PROMs, patient diseases and conditions, recall periods, and
methods for assessing similarity between results from different
recall periods (Table 1).53°
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PRISMA study flowchart.
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PRISMA indicates Preferred Reporting Items for Systematic Reviews and Meta-Analyses.

The domain most frequently assessed was pain or pain inter-
ference (n = 11). This was followed by fatigue (n = 5), sexual
behavior and function (n = 4), and mood-related measures (n = 3).
There was even greater variability in the PROMs being assessed in
each study. In fact, many studies (n = 13) assessed a set of ques-
tions that were unique to the study (ie, not from an established
PROM or item bank). The most commonly used PROMs were the
Brief Fatigue Inventory (n = 3) and the Brief Pain Inventory (n = 3).
Similarly, there was variability in the health conditions under
study. Approximately one-quarter (n = 8) of the studies had par-
ticipants from the general population. The only conditions covered
by >2 articles were rheumatological diseases (n = 3).

More than one-third of studies (n = 11) made comparisons
between daily and weekly recall periods, and around 16% (n = 5)
made comparisons between daily and biweekly recall periods.
Twenty percent (n = 6) made comparisons between daily and

monthly recall periods. Ten percent (n = 3) made comparisons
between momentary assessments and daily assessments, and 13%
(n = 4) made comparisons between momentary and weekly recall
periods. The remaining comparisons assessed different combina-
tions that included twice daily, twice weekly, 1 week, 2 weeks, 3
weeks, 4 weeks, 1 month, 3 months, and 6 months.

Half the studies (n = 15) made comparisons between recall pe-
riods only at the item response level, 7 studies only at the sub-
domain level, and 1 study only at the total score level. Three studies
made comparisons between recall periods at both the item
response and the subdomain level, 3 at both the item response and
total score level, and 1 at both the subdomain and total score level.
No studies made comparisons between recall periods at all 3 levels.

The analytic approaches for assessing similarity varied,
including different approaches for describing relative and/or
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Summary of results.

Bennett et al,® Cystic fibrosis CFRSD Cystic Fibrosis 1 day Subdomain CCGC; Pearson and/or Mean, Median, No No Yes
2010 respiratory 1 week Spearman Mode, Max,
N =38 symptoms Correlation; Min, First,

Difference Penultimate

(non-standardized)*';

Difference

(t-statistic)*"

Bennett et al,” Type 2 Set of Type Il Diabetes 1 day Total Score;  CCC¥*; Difference Mean, Median, No Yes Yes
2011 diabetes questions 1 week Item Response (non-standardized)**; Mode, Max,
N =140 symptoms unique to Pearson and/or Min, First,
and impacts  study Spearman Correlation Penultimate,
Last
Bennett et al,¥ COPD DPD COPD 1 day Subdomain Difference Mean, Median, Yes Yes Yes
2012 symptoms 1 week (non-standardized)*; Mode, Max,
N =98 CCG; Pearson and/or  Min, First,
Spearman Correlation Penultimate,
Last
Boesen et al,” Thyroid- ThyPro Thyrotoxicosis Momentary Subdomain Pearson and/or Mean No No No
2020 related quality 1 week Spearman
N =122 of life 4 weeks Correlation’;
Difference

(non-standardized)*

Brauer et al,'® Pain and pain PRIM Other: 1 week Item Response Proportion of Median, Max  Yes No Yes
2003 interference  Questionnaire musculoskeletal 3 months participants with
N =119 disorders agreement; Weighted
Kappa'

Broderick Fatigue; pain  BFI; BPI; McGill Osteoarthritis; Momentary Item Response Difference (t-statistic); Mean, Latent  No No Yes
etal,"" 2009  and pain Pain Inventory; Other: 1 day Pearson and/or Mean
N =105 interference  SF-36; Set of  osteoarthritis, Spearman

questions rheumatoid Correlation!!

unique to arthritis, lupous,

study fibromyalgia
Bushnell Plaque PSI Plaque Psoriasis 1 day Item Response Difference Mean No No No
etal,'?2013  psoriasis 1 week (non-standardized) *';
N =139 symptoms icc’
Coxon,' 1999  Sexual Set of None 1 day Item Relative difference; Sum No No No
N =74 behavior questions 1 month Response; Pearson and/or

unique to Total Score Spearman Correlation

study
Dunnetal,'*  Medication Set of Lower Back Pain 1 day Item Response Kappa'; Difference Mean No No No
2010 use; pain and questions or Back Pain 2 weeks (non-standardized)®;
N =29 pain unique to ICC (2, 1)*

interference;  study
pain behavior

or self-care

Flynn et al,’”®  Lower urinary Set of Lower Urinary 1 day Item Response Pearson and/or Mean, Max, Last No No Yes
2019 tract questions Tract Symptoms 1 week Spearman
N =515 symptoms unique to 1 month Correlation’; Percent

study bias
Glick et al,'® Sexual Set of None Twice Item Response Difference (non- Sum No No No
2013 behavior questions weekly standardized)’; CCC;
N =95 unique to 1 week Kappa

study 2 weeks

3 months

Jamison et al,’” Pain and pain Set of Lower Back Pain Momentary Total Score Pearson and/or Mean No Yes No
2006 interference  questions or Back Pain 1 week Spearman
N =21 unique to Correlation® ™!

study
Mark et al,’®  Sexual Set of None 1 day Item Pearson and/or Mean, Sum No No No
2017 behavior questions 3 months Response; Spearman
N =628 unique to Subdomain Correlation*;

study Difference (non-

standardized)*

Martin et al,'® Pain and pain Set of Molar Removal  Momentary Item Response ICC'; Difference Mean Yes No No
2012 interference  questions 1 week (antilog)BA
N =220 unique to

study
continued on next page
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Continued
Matteson menstrual Menstrual Abnormal 1 day
etal® 2015  bleeding Bleeding Uterine Bleeding 1 week
N=13 Questionnaire 1 month
(MBQ)
Mendoza Symptomatic  PRO-CTCAE Cancer; Other: 1 day
etal? 2017  adverse solid tumor or 1 week
N =127 events hematologic 2 weeks
malignancy 3 weeks
4 weeks
Mneimne BPD Positive and ~ Borderline 1 day
etal??2019  symptoms Negative Personality 1 week
N =257 and triggers;  Affect Disorder; None; 1 month
emotions Schedule; Set  Other: current or 6 months
(positive, of questions  lifetime disorder
negative, unique to other than BPD
anger) study
Pilz et al,”® Mood/mood- MRI None 1 day
2018 related 15 days
N =32 factors,
depression,
anxiety
Revicki et al,”* Gastroparesis GCSI Gastroparesis 1 day
2009 symptoms 2 weeks
N=12
Ryden et al,”>  Reflux RESQ GERD Twice daily
2016 symptoms 1 week
N = 446
Schneider Fatigue; pain  BFI; BPI Chronic Momentary
etal”’®2011  and pain Rheumotological 1 day
N =97 interference Disease
Schneider Fatigue; PROMIS None 1 day
etal,’’ 2013  mood/mood- Depression or 1 week
N =100 related Anxiety or
factors, Anger;
depression,  PROMIS
anxiety; pain  Fatigue;
and pain PROMIS Pain
interference  (and related)
Self et al,”® Pain and pain Bristol Stool  IBS Momentary
2015 interference;  Form Scale; 2 weeks
N =50 stool Set of
symptoms questions
unique to
study
Simsek et al,”’ Behcet's Behcet's Behcet's disease 1 day
2008 disease disease 4 weeks
N =20 symptoms Current
Activity Form;
IBDDAM
Stewart et al,>° Headache HImQ Migraine 1 day
1999 pain and 3 months
N =132 impact
Stone et al,>’  Pain and pain Set of Chronic Pain Momentary
2004 interference  questions 1 week
N =68 unique to
study
Stone et al,>”  Fatigue; pain Brief Fatigue  Chronic Momentary
2010 and pain Inventory (BFI); Rheumatological 1 day
N =106 interference  Brief Pain Disease

Inventory (BPI)

Subdomain

Item Response

Iltem
Response;
Subdomain

Item Response

Subdomain;
Total Score

Subdomain

Item Response

Item Response

Item Response

Item Response

Item
Response;
Total Score

Subdomain

Item Response

Pearson and/or
Spearman
Correlation’

Difference
(non-standardized)®;
ICC (3,1)

Multilevel Model with
recall period as
predictor (F-statistic)*;
Pearson and/or
Spearman
Correlation*

Proportion of
participants with
agreement; Difference
(non-standardized)’;
Pearson and/or
Spearman
Correlation*

Pearson and/or
Spearman
Correlation*®

Difference
(non-standardized)*;
Difference
(t-statistic)*; CCC;

Hierarchical multiple
regression model**

DIF*

ICC; Pearson and/or
Spearman
Correlation*;
Difference
(non-standardized)®*

icc’

Pearson and/or
Spearman Correlation

Difference (t-statistic);
Pearson and/or
Spearman
Correlation*; ICC (A1),
ICC (C,1)™*

Z-statistic; Pearson
and/or Spearman
Correlation

Mean

Mean, Max

Mean, Min

Median, Mode

Mean

Mean, Mode,
Last, Sum

Mode

Mean

Max, Sum

Mean, Sum

Mean

Mean, Max, Min

No

No

Yes

No

No

No

No

No

No

No

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

Yes

Yes

Yes

Yes

No

No
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Continued
Stone et al,>>  Emotions PROMIS Cancer; Hernia; 1 day Subdomain Pearson and/or Mean No No No
2016 (positive, Depression or None; 1 week Spearman
N =472 negative, Anxiety or Osteoarthritis; Correlation*
anger); Anger; Premenstrual
fatigue; PROMIS Syndrome
mood/mood-  Fatigue;
related PROMIS Pain
factors, (and related);
depression,  PROMIS
anxiety; pain  Physical
and pain Function
interference;
pain behavior
or self-care;
physical
function
Tran et al,** Sexual Set of None 1 day Item Proportion of Sum No No No
2013 behavior questions 2 weeks Response; participants with
N =161 unique to Subdomain agreement; Kappa*';
study McNemar's Test;
Difference (non-
standardized)*";
Pearson and/or
Spearman
Correlation*"
Wood et al,®> Symptomatic PRO-CTCAE Hematopoietic 1 day Item Response Difference (non- Max No No Yes
2015 adverse Cell 1 week standardized)®; CCC
N =32 events Transplantation

BA indicates Bland-Altman method; BFI, Brief Fatigue Inventory; BPD, borderline personality disorder; BPI, Brief Pain Inventory; CCC, Concordance Correlation
Coefficient; CFRSD, Cystic Fibrosis Respiratory Symptom Diary; COPD, Chronic obstructive pulmonary disease; DIF, Differential Item Functioning; DPD, Dyspnea
Patient Diary; GCSI, Gastroparesis Cardinal Symptom Index; GERD, gastroesophageal reflux disease; HImQ, Headache Impact Questionnaire; IBDDAM, Iranian BD
Dynamic Measure; IBS, irritable bowel syndrome; ICC, Intraclass Correlation; Max, maximum; Min, minimum; MRI, Mood Rhythm Instrument; PRIM, Project on
Research and Intervention in Monotonous Work; PRO-CTCAE, Patient-Reported Outcomes version of the Common Terminology Criteria for Adverse Events; PROM,
patient-reported outcome measures; PSI, Plaque Psoriasis Inventory; RESQ, Reflux Symptom Questionnaire.

*P value reported.

TCl reported.

*Standard error reported.

SEffect size reported.

I1That both between- and within-person correlations were reported.

absolute agreement (between PROM scores from the longer recall
period compared with the aggregated, shorter recall period),
regression analysis, and differential item functioning (DIF). We
describe use of each type of method and the approach to statistical
inference taken.

Some approaches focused on the relative consistency of scores
without regard for differences in the absolute scores (eg, scores
obtained from shorter and longer recall periods could have a
Pearson correlation of 1.0 but still differ in their means). Sixty
percent of studies (n = 19) reported a Pearson’s and/or Spearman’s
correlation between results from a longer recall period and
shorter recall period. Of these studies, most (n = 17) reported
solely between-person correlations. One study reported a
between-person correlation looking at the relationship between
change in weekly and change in momentary pain.®! Two studies
reported both between- and within-person correlations.'"”
Additionally, different inferential approaches were used for the
correlations reported. Seven studies that reported a correlation
provided P values for the correlations, 3 provided confidence in-
tervals, 2 provided both P values and confidence intervals, and 7
provided no inferential statistic for the correlation.

Some approaches focused on differences in raw score values,
which translates into a difference in the location (eg, mean or

median) of the distribution of scores obtained from longer and
shorter recall periods. When such a difference was present, it was
often referred to as “bias.” Almost two-thirds of studies (n = 19)
reported the absolute agreement between different recall periods.
A range of methods were used, including the raw difference or
antilog of the raw difference (n = 15), the t-statistic or z-statistic
(n = 5), the effect size (n = 3), and/or the percent bias (n = 1). Of the
studies reporting the raw difference, 4 provided P values for the
raw difference, 3 provided confidence intervals, 2 provided effect
sizes, 3 provided both P values and confidence intervals, and 1
provided both P values and effect sizes. Additionally, a few studies
(n = 3) provided a Bland-Altman plot,*® reporting the limits of
agreement as a complement to the difference value.

Half the studies (n = 15) reported a statistic that represented a
combination of relative and absolute agreement between results
from longer and aggregated, shorter recall periods. Of these, 7
reported the intraclass correlation coefficient (ICC). For the ICC, 1
study'* used the formula for ICC(2,1) per Shrout and Fleiss®’; 1
study®' used the formula for ICC(3,1) per Shrout and Fleiss®”; 1
study®' used both the formulas for ICC(A1) and ICC(C,1) per
McGraw and Wong>®; 1 study used a model described as “a single
measure, 2-way mixed model with absolute agreement”*®; and 3
studies did not specify the type of ICC calculated.!*!92°
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Additionally, 6 studies reported the concordance correlation co-
efficient, and 4 reported Kappa, one of which specified Kappa as
weighted Kappa.'”

Of the 7 studies reporting the ICC, 1 provided P values, 3 pro-
vided confidence intervals, 1 provided both P values and confi-
dence intervals, and the remaining 2 studies provided no
inferential statistics. Of those reporting the concordance correla-
tion coefficient, 1 study provided a P value, whereas the other 5
studies did not provide an inferential statistic. Finally, of the 4
studies reporting Kappa, 2 provided confidence intervals, 1 pro-
vided both P values and confidence intervals, and 1 study provided
no inferential statistic.

Two studies used regression techniques to assess the similarity
between results from shorter and longer recall periods. Both
studies used multilevel modeling approaches accounting for
within-person variance. One study regressed daily recall on the
mean ecological momentary assessment value from that day,
controlling for peak and end-of-day values.?® In this study, the
degree of association between recall periods was reflected by the
slope parameters and the percent variance explained by mean
ecological momentary assessment value. P values and standard
errors were reported with the slope parameters. The other study
used a marginal multilevel model on each item to look at the
relationships between results from different recall periods.?? Dif-
ferences in results from different recall periods were reflected by
the F-statistic with accompanying P value.

Two other methods did not fit neatly into any of the above
categories. One study conducted a DIF analysis, comparing item
response theory item parameters between different recall periods.
Three studies looked at the proportion of participants that showed
some level of agreement in their results from longer and aggre-
gated, shorter recall periods (n = 3). These studies reported the
proportion of participants whose responses on items were equal.
One study also reported proportions of participants whose re-
sponses on items were within 1 or 2 score units when comparing
the longer and aggregated, shorter recall period.

In addition to extracting the metrics used to assess similarity,
we also reviewed potential moderators to the relationship be-
tween results obtained from different recall periods. Of the 30
articles we examined, 6 looked at the impact of the level of feeling
or function, 3 looked at the impact of the variability in an in-
dividual’s responses, and 12 looked at the impact of using
different aggregation methods. Methods for aggregating the
shorter recall period included calculating the mean (n = 21), the
maximum (n = 10), the sum (when comparing reported counts;
n = 8), the minimum (n = 5), the median (n = 5), the mode (n = 5),
the last day of the shorter recall period (n = 4), the first day of the
shorter recall period (n = 3), the next to last day of the shorter
recall period (n = 3), and the latent mean (n = 1). Additionally, 4
studies dichotomized the shorter recall period.

Overall, this review highlights the substantial heterogeneity in
approach, measures, populations, and conclusions in studies
examining agreement in responses to PROMs with different recall
periods. The studies included a wide range of domains, PROMs,
and populations. A variety of methods were used to assess and
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report the level of agreement, including correlation methods,
methods assessing differences, and methods looking at a combi-
nation of correlation and difference. Additionally, studies differed
in terms of the different combinations of recall periods compared,
whether the comparison was made at the item response, sub-
domain, or total score level, and whether and which potential
moderators to the agreement level were considered. Finally,
although many studies found some level of agreement between
results from different recall periods, there were often caveats
made by the researcher as to when that level of agreement holds.
This heterogeneity, particularly in the methods used, suggests a
lack of agreement on how to best quantitatively characterize the
agreement in results between different recall periods; broader
discussion is needed to develop a consensus around best ap-
proaches. To stimulate discussion, we provide a starting point
based on the different methods we found in our literature review.

First, when choosing the target of comparison, we recommend
reporting results at both the item response level and subdomain/
total score level because each might be important for different
uses and purposes.

Second, to explore possible reasons for lack of agreement be-
tween recall periods, investigators might examine alternative
response strategies used by the participants. For example, in-
vestigators should examine the relationship between PROM
responses to longer recall periods and responses from the last
reported day (to test for recency effects) or the maximum/mini-
mum PROM response (to test for a reliance on peaks and valleys).

Third, we recommend that researchers use statistical ap-
proaches that provide separate assessments of relative and absolute
agreement. The consequences of imperfect recall will depend upon
the type of disagreement (relative or absolute) and the intended use
of the PROM scores. For example, in a clinical trial designed to
compare PROM scores at a fixed follow-up time between 2 ran-
domized groups, the level of the PROM score does not hold as much
importance as the relative comparison between the 2 groups. In
these cases, a small amount of absolute disagreement (eg, bias)
between differing recall periods might not be a concern if the bias
can be assumed to be the same in both groups. In contrast, if a PROM
score threshold will be used to make decisions about who is eligible
to participate in a trial or used as the basis for a categorized endpoint
(eg, unimpaired vs impaired), the accuracy of the PROM score holds
more importance. In these cases, absolute disagreement, or bias in
the level of the PROM score, could result in patients being catego-
rized incorrectly (eg, categorizing a patient as not experiencing
impairments when they are experiencing impairments). Addition-
ally, if consistency in the pattern of responses is important, methods
such as DIF should be considered.

Fourth, when conducting inferential statistical tests of agree-
ment indices, researchers should use 95% confidence intervals to
determine whether the level of agreement in the sample is un-
likely to be observed if the true agreement in the population is in
an unacceptable range (eg, as in Flynn et al).!*

Fifth, when interpreting the results from recall studies, in-
vestigators should consider the level of feeling or function and
variability in feeling or function for each patient.*>?>>° Patients
who demonstrate low variability in feeling or function (eg, intense
pain every day) may find it easier to recall and summarize past
levels of feeling or function than patients with greater levels of
variability (eg, pain that changes day-to-day).®® Patient-level
variability should especially be noted when assessing correla-
tions or regression coefficients, as smaller variance implies smaller
covariance. The level of feeling and function is also important as
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more intense feelings may be recalled and summarized differently
than less intense feelings (eg, intense pain vs moderate pain).?

In addition to deciding how best to conduct research on recall
periods, it is important to consider when to collect such evidence.
The need for evidence depends on both a priori confidence that
recall errors do not overly influence the scores and on the costs/
benefits of collecting evidence in the form of a recall study such as
those reported here.* Regarding a priori confidence, researchers
already draw on their experience and that of research participants
(eg, from cognitive interviews) to inform their confidence in a
recall period. For example, for most settings and health concepts,
many are comfortable that a 24-hour recall period is sufficiently
accurate and therefore feel no need to verify this empirically. In
contrast, there might be less confidence in a PROM with a 30-day
recall period, requiring some empirical verification. Regarding the
costs/benefits of collecting evidence, recall studies can be
burdensome for participants compared with other studies that
inform the use of PROMs because participants must complete the
same set of questions multiple times on different timescales.
Further, it can take time to recruit the sample sizes required to
permit sufficiently precise statistical estimates of agreement.
These costs and burdens must be weighed relative to the incre-
mental confidence that might be gained in the recall period over
and above the a priori level of confidence.

This systematic review has a few limitations. One is that we
only examined how to assess similarity between different recall
periods, but there are many different ways to evaluate whether
one recall period is better than another. For example, recall pe-
riods may differ in their ability to detect meaningful change. We
also restricted studies to PROMs used in clinical trials. There is a
broader literature on the ability to recall health-related concepts
(eg, hospitalizations) that may provide greater insight into how to
make comparisons between information recalled from different
lengths of time. Finally, we did not address how these results
could complement data from qualitative interviews. Developing a
framework for using both qualitative and empirical data could be
useful when evaluating the accuracy of recall periods.

The current empirical literature on PROM recall periods is
marked by wide heterogeneity of health concepts, measures, and
methods. The field would benefit from a more standard approach
to assessing recall periods. We hope that our recommendations
can serve as a starting point.
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