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ABSTRACT

Objective This study aimed to quantify recall bias in the
measurement of health-related quality of life (HRQoL), that
is, the extent to which recollection is impaired and leads to
distorted judgements.

Design Prospective observational study.

Setting and participants One hundred patients with two
paradigmatic chronic diseases (50 with multiple sclerosis
and 50 with psoriasis) were recruited at two outpatient
clinics.

Methods and outcome measures Patients completed
the online version of the 12-ltem Short Form Survey
(SF-12) repeatedly for 28 consecutive days: (1) daily,
considering the past 24 hours; (2) weekly, considering
the past 7 days; and (3) on the last day of data collection,
considering the past 4 weeks. SF-12 scores for all three
measurement approaches were subsequently converted
into preference-based utility indices (Short-Form Six-
Dimension). Agreement of the three indices was analysed
on group and individual patient levels.

Results The mean age of participants was 40.3 years
(+12.0), and 63% were female. The utility index based

on daily recall (0.74+0.13) was more positive than
indices based on a weekly (0.70+0.13, p<0.001) or a
monthly (0.70+0.14, p<0.001) recall. While agreement
of measurement approaches was high on group level
(intraclass correlation coefficient>0.85), it was lower for
the subgroup of patients experiencing high variability

of HRQoL over time. Bland-Altman plots revealed
considerable differences on individual patient level.
Conclusions On the group level, retrospective
overestimation and underestimation of HRQoL almost
cancelled out one another and recall bias was relatively
small. Therefore, a 4-week recall period could be
appropriate when group-level data are used for research
or economic evaluations. In contrast, recall bias can be
considerable on the individual patient level and may thus
impact decision-making in clinical practice.

Trial registration number VfD_RECALL_16_003837.

INTRODUCTION

Measuring health-related quality of life
(HRQoL) is by no means a simple task. The
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Strengths and limitations of this study

» The study design allows for direct intraindividu-
al comparisons between retrospective and near
real-time reporting of health-related quality of life
(HRQoL).

» In contrast to paper-based diaries, the repeated
data collection via online questionnaires reduces the
number of missing values and facilitates monitoring
of the time of data entry.

» A validated questionnaire that is very frequently
used in research and economic evaluations was
used to analyse recall bias in HRQoL.

» A convenience sample of patients diagnosed with
multiple sclerosis or psoriasis was recruited, and
generalisability of findings might thus be limited.

» Participants completed both questionnaires with a
recall period of 1 day and questionnaires with a re-
call period of 1 or 4weeks; daily completion may
have improved the week and month recall so that
recall bias may be underestimated due to the spe-
cific study design.

underlying construct is complex, subjective
and not directly observable.! The widely
accepted strategy to approach the construct is
to ask patients about their perceived HRQoL
using standardised surveys. Comprising
questions are assumed to reflect important
domains of HRQoL, such as physical and
social functioning or mental health. Subse-
quently, HRQoL reports are used to assist
decision-making and monitoring in clinical
practice, to assess the effectiveness of inter-
ventions in clinical trials and to determine
treatment benefit in economic evaluations.”™

For economic evaluations, HRQoL reports
of patients are weighted according to prede-
termined preferences, which reflect the value
that people place on the various domains
of HRQoL. The resulting utility values are
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used to estimate quality-adjusted life years (QALYs),
an important component of many economic evalua-
tions.” Thus, utility values are of great significance when
weighing up costs and benefits of a new treatment and
can inform the decision as to whether reimbursement of
treatment costs are recommended.®’

Many HRQoL questionnaires refer to a specific retro-
spective period, asking patients to recall their impairment
during the past day, the past week or the past month.*"!
In general, the ability to remember previous states influ-
ences how accurately patients report their HRQoL. The
longer the recall period, the higher the probability of
recall bias. Recall bias, also called memory bias, is under-
stood as the extent to which memory is limited, leading
to distorted judgements of the target construct.'* Hence,
the ability to accurately remember and report HRQoL
affects reliability and validity of the used instrument.

Recall bias is not unique to HRQoL assessment but has
already been observed for self-reports on health-related
events, health behaviours and symptoms.” Research on
patients’ ability to recall pain, for example, indicates
a retrospective overestimation of symptom severity."” '*
The association between diary data and retrospective
data was found to be moderate only."” Additionally,
retrospective pain ratings are disproportionally affected
by the most recent and the highest pain levels within
the recall period (peak-end effect).'®!” Consequently, a
peak-end effect could also impact retrospective HRQoL
assessment.'® In addition, little is known about the
impact of HRQoL fluctuations on the ability to recall
HRQoL states.

An assessment of the past day, that is, a short recall
period, reduces the risk of recall bias. Conversely, a 1-day
report is accompanied by information loss and limits
generalisability because overall HRQoL of a patient with
a chronic disease could substantially differ from day to
day.® " The stated trade-off between generalisability on
the one hand and recall bias on the other hand empha-
sise the difficulty in determining the optimal recall period
and defining a universal standard for HRQoL assessment.

For this reason, some HRQoL surveys are available in
different versions referring to different recall periods.’
This applies, for example, to the ShortForm Six-
Dimension (SF-6D) health index,* a preference-based
utility estimate that can be calculated based on different
versions of the 12-Item Short Form Survey (SF-12): next
to the standard version referring to the HRQoL of the
past 4weeks, an acute (ie, past week) version and a daily
(ie, past 24hours) version are available. In the present
study, recall bias is assumed when repeated assessment
on a daily basis and retrospective assessment of the same
period of time do not agree with one another.

We investigated recall bias in a group of chronically ill
individuals, including patients diagnosed with psoriasis
or multiple sclerosis (MS). Both diseases are associated
with significant impairments in HRQoL,* ** and main-
taining or improving HRQoL is an important treatment
goal. This emphasises the need for reliable and valid

measurement instruments for clinical practice, research
and economic evaluations.

The main objective of this study was to assess the
agreement of preference-based HRQoL reports with
different recall periods gathered over a period of 4weeks.
Averaged daily reports, averaged weekly reports and a
retrospective report over the entire 4-week period were
compared. We further explored whether the agreement
of HRQoL reports with different recall periods is affected
by observed dynamics in daily reports.

METHODS

Setting and participants

We conducted a longitudinal observational study and
followed the reporting guideline for observational studies
in epidemiology (Strengthening the Reporting of Obser-
vational Studies in Epidemiology statement).”” Patients
were recruited through the outpatient clinics for MS or
psoriasis. Patients were eligible to participate in the study
if they were diagnosed with psoriasis or MS, were at least
18 years of age, and had internet access and an email
address. Patients not being able to take partin a question-
naire study due to cognitive impairments were excluded
from the study.

A priori, we calculated the necessary sample size to
answer the primary research question. A sample size of
100 patients was adequate to specify limits of agreement
within which 95% of paired differences of measurement
approaches fall with an accuracy of 0.34 SD in the Bland-
Altman plot.24

Measures

The SF-12, based on different recall periods, was used to
assess patients’” HRQoL. This generic instrument allows
for comparisons across disease groups and has been vali-
dated in its German version.” ?° It contains 12 items,
which can be summarised into eight domains. The SF-12
standard version refers to the past 4weeks (SI-12 stan-
dard); the acute version refers to the past week (SI-12
acute); and the daily version refers to the past 24hours
(SF-12 daily).

For use in economic evaluations, a preference-based
utility index, the SF-6D, can be estimated based on seven
SF-12 domains: physical functioning, role limitation
(combined physical and emotional), bodily pain, vitality,
social functioning, emotional role limitation and mental
health. The preference-based algorithm uses health state
valuations of the UK general population. The utility index
ranges from 0 (worst health state) to 1 (best health state)
and can be used for cost-effectiveness studies and for
calculating QALYs (for further information, see online
supplementary S1).%

In addition, we asked for the following sociodemo-
graphic characteristics: year of birth, gender, marital
status, educational level, professional and housing situa-
tion, diagnosis, year of diagnosis and comorbidities.
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Figure 1 Data collection process for each patient.

Data collection

Two scientists recruited patients in the outpatient clinics
between November 2017 and May 2018. Eligible patients
were informed about the study and provided written
informed consent. Subsequently, they completed a
paper-based survey on sociodemographic characteristics
and the online version of the SF-12 on a daily basis for
28 consecutive days: daily, considering the past 24 hours;
weekly, considering the past 7 days; and at the last day of
data collection, considering the past 4weeks. This means
that patients subsequently completed three versions of
the SF-12 at the last day of data collection, each referring
to a different recall period (SF-12 daily, SI-12 acute and
SF-12 standard) (figure 1). For this, they received a daily
automated invitation email. The time of the mailing was
approximately 2hours before the patient’s individual
bedtime to ensure a HRQoL assessment of the entire
day. An additional text message reminder was offered
on a voluntary basis. We asked patients to fill in the
survey timely after receiving the invitation email but also
permitted late completion until noon of the following
day. If patients missed the last survey, including the 4-week
recall survey, we reminded them about completion by
telephone or email and allowed late completion. Patients
received an expense allowance of up to €80 depending
on the number of completed surveys. To control for day-
of-week effect, the weekday of the start of data collection
was assigned at random.

Data analysis

Data of patients who completed at least 14 of the 28
surveys, including the last one, were analysed. The
preference-based SF-6D index was computed based on
the 4-week recall (MONTH).* Missing values of single
items (0.2%) were imputed by the weighed population
mean of the total sample.?” In addition, SF-6D indices
for the daily and weekly HRQoL reports were computed
and summary scores were calculated for each patient:
(1) @PDAY, the mean of all SF-6D indices referring to the
HRQoL of the past 24hours, and (2) @WEEK, the mean

|
@DAY

of all SF-6D indices referring to the HRQoL of the past
week. This procedure resulted in three utility estimates
for each individual patient (DAY, OWEEK and MONTH),
all relating to the same 28-day period.

Surveys that were completed later than noon of the
following day were coded as missing; double entries
were excluded. Sensitivity analyses were performed to
detect the possible impact of late completion and missing
surveys on the primary research question (agreement of
@DAY and MONTH,).

To answer the primary research question, the agree-
ment of MONTH and (DAY was determined using the
two-way mixed intraclass correlation coefficient (ICC) for
single measures. We further analysed the agreement on
the individual patient level by generating Bland-Altman
plots.** These plots display statistical limits of agreement
using the mean and the SD of the differences between two
estimates, in this case, the difference between MONTH
and (DAY on the y-axis and the average of both estimates
on the x-axis. In additional analyses, we determined the
agreement between MONTH and @WEEK and between
OWEEK and (DAY using the same methods as described
earlier.

Moreover, differences between MONTH and (DAY
were investigated using a paired sample t-test. Differences
between both estimates were interpreted as constraints in
recalling past states in retrospective assessments, that is,
recall bias.

In order to explain recall bias (here only for the differ-
ence between MONTH and (DAY), its association with
different factors was investigated using Pearson correla-
tion coefficients. First, to explore the extent to which
patients were disproportionately influenced by the worst
and the very last HRQoL report (peak-end effect™), the
respective deviations from DAY were analysed for asso-
ciation with recall bias. Second, the association of recall
bias with patient characteristics, that is, age, gender,
educational level, working status, living situation, diag-
nosis, year of diagnosis, comorbidities and self-reported
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HRQoL (@DAY), was investigated. Last, patterns of
dynamics in daily HRQoL reports were analysed for their
association with recall bias. These patterns refer to the
fluctuation of HRQoL over time; recall bias may vary
depending on the degree of fluctuation. Three indica-
tors of fluctuation that have previously been described
by Houben and colleagues (2015) have been used in this
study: (1) variability, (2) instability and (3) inertia.*

1. Variability describes the amplitude of patients’ daily
changes in HRQoL states. It is expressed as the within-
person SD.

2. Instability characterises the magnitude of HRQoL
shifts from 1day to another. To quantify instability, dif-
ferences between consecutive daily reports are squared
and added up to the mean square successive differ-
ence.

3. Inertia indicates the extent to which HRQoL of 1day
can be predicted by the HRQoL of the previous day.
This is expressed as the autocorrelation of daily values.

Finally, we performed a linear regression analysis to

evaluate the combined predictive value of the factors

described previously. A stepwise backward approach with
probability to enter p=0.05and probability to remove
p=0.10 was chosen. As a sensitivity analysis, we also
performed a regression model including all predictors.
The online survey tool QuestBack (Unipark, Cologne)
was used to collect the data. Analyses were conducted
using IBM SPSS Statistics V.23.

Patient and public involvement

The research question of the current observational
study emerged because patients reported difficulties in
recalling their HRQoL of a period in the past during a
medical consultation or when participating in a research
project. Our aim was to determine and quantify these
difficulties. Patients or the public were not involved in

Potentially eligible

the study design. Involvement of the public took place
in the pretest phase of the online survey. A convenience
sample of five healthy individuals judged the feasibility
of the data collection process in general and the online
survey in particular. According to the suggestions of
healthy individuals, we decided to send daily invitation
emails for completing the online survey at individualised
times to account for individual preferences. For the same
reason, we also decided to offer additional text message
reminders. Finally, we offered the dissemination of indi-
vidual study results to all patients who participated in the
study.

RESULTS

Patient characteristics

To reach the predefined sample size of 100 participants,
124 potentially eligible patients were recruited. Twen-
ty-two (17.7%) refused to participate; two patients (1.6%)
completed less than 14 surveys (figure 2).

The final sample consisted of 50 patients with MS and
50 patients with psoriasis. The mean age of the total
sample was 40.3years (£11.95), and 63% were female.
Of the 50 patients with MS, 8 were male and 42 were
female. The psoriasis subgroup consisted of 29 men and
21 women. Descriptively, patients with MS tended to
have a higher educational level and diagnosis was made
more recently. Apart from that, subgroups were relatively
similar (table 1).

Fifty-six patients completed all 28 surveys; 20 missed
one survey only. The amount of missing surveys for the
remaining 24 patients ranged between 2 and 12. Overall,
the average number of missing surveys per case was 1.2
(£1.2). Of all 2681 completed surveys, 88.1% (n=2363)
were completed in the evening of the respective day and

patients
(n=124)

v

v

Refused to participate (n=22)

Reasons for non-participation:

Patients included in -

Lack of time (n=13)

Not interested (n=6)

No HRQoL impairments (n=1)
Insufficient technical understanding (n=1)
No reason stated (n=1)

this study
(n=102)

A4

Patients included in

Excluded from analyses (n=2)

Reasons for exclusion:

\ 4 -

Dropout, no longer reachable (n=1)
Less than 14 surveys completed (n=1)

the analyses
(n=100)

Figure 2 Flow diagram of the study participants. HRQoL, health-related quality of life.
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Table 1 Demographic characteristics of the study participants

Patients with MS

Patients with psoriasis Total

(n=50) (n=50) (N=100)
Gender, n (%) Female 42 (84) 21 (42) 63 (63)
Male 8 (16) 29 (58) 37 (37)
Age (years) Mean+SD 37.2+10.25 43.4+12.82 40.3+11.95
Median (range) 35 (20-62) 42.5 (21-67) 39 (20-67)
Educational level, n (%) Low or medium 17 (34) 24 (48) 41 (41)
High 33 (66) 26 (52) 59 (59)
Marital status, n (%) Single 20 (40) 23 (46) 43 (43)
Married/in a relationship 30 (60) 27 (54) 57 (57)
Working status (multiple Employed 35 (70) 35 (70) 70 (70)
responses possible), n (%) |, trajning 6 (12) 8 (16) 14 (14)
At home/unemployed 8 (16) 4 (8) 12 (12)
Retired 10 (20) 7 (14) 17 (17)
Living situation, n (%) Alone 8 (16) 11 (22) 19 (19)
With family/friends/ 42 (84) 39 (78) 81 (81)
partner
Time since diagnosis Mean+SD 8.6+7.56 17.9+13.74 13.3+11.99
(years) Median, range 7.5, 0-30 14, 1-65 10, 0-65
Comorbidities, Yes 22 (44) 30 (60) 52 (52)
n (%) No 28 (56) 20 (40) 48 (48)
SF-6D indices differing in  MONTH, mean+SD 0.70+0.13 0.70+0.13 0.70+0.14
Eell[p2Iret OWEEK, mean+SD ~ 0.70+0.12 0.70+0.13 0.70+0.13
@DAY, mean+SD 0.74+0.12 0.73+0.14 0.74+0.13

ODAY refers to the mean of SF-6D indices referring to the HRQoL of the past 24 hours; OWEEK refers to the mean of SF-6D indices referring
to the HRQoL of the past week; MONTH refers to the SF-6D index referring to the HRQoL of the past 4 weeks.
HRQoL, health-related quality of life; MS, multiple sclerosis; SF-6D, Short-Form Six-Dimension.

11.9% (n=318) were completed between midnight and
noon of the following day. Sensitivity analyses indicated
that exclusion of surveys with late completion and exclu-
sion of patients with missing surveys did not change the
results, considering the main research question.

Recall bias
The summary score of daily SF-6D was significantly
(p<0.001) higher (@DAY: 0.74£0.13) than the retro-
spectively rated SF-6D (MONTH: 0.70+0.14) with higher
utility indices indicating better HRQoL. While differ-
ences between @DAY and PWEEK also reached statistical
significance, differences between OWEEK and MONTH
did not. Absolute differences between indices, not taking
into account the deviations’ direction, were larger than
the mean deviations. As expected, agreement between
the three measurement approaches was high with the
ICC ranging from 0.87 to 0.93 (table 2). In the sensitivity
analyses, we also computed non-parametric correlations
(Spearman’s rho) and found similar results.
Bland-Altman plots display differences between the
three measurement approaches on the individual
patient level (figure 3). While for most patients (n=66)

the retrospective judgement was more negative than
the summary score of repeatedly daily reports (@DAY-
MONTH>0), there were also 30 patients for whom the
opposite could be observed. The even distribution of
differences along the x-axis indicates that differences
between measures did not depend on the health state
itself; that is, a negative or a positive mean SF-6D was not
associated with greater recall bias. Overall, the range of
differences was greatest between DAY and MONTH and
smallest between @DAY and @WEEK.

Factors affecting recall

Recall bias, measured by the absolute difference between
MONTH and (DAY, decreased with age (r=—0.24, p=0.02)
and increased with higher self-reported HRQoL (@DAY:
r=0.17, p=0.03). Only self-reported HRQoL remained a
significant predictor in the stepwise backwards regression
model. Correlations with the remaining patient char-
acteristics such as the underlying disease (MS vs psori-
asis), gender or educational level were non-significant.
Recall bias was also associated with the extremity of the
‘peak’, that is, the deviation of the worst daily HRQoL
report from the summary score DAY (r=0.52, p<0.001),
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Table 2 Agreement between measurement approaches differing in recall period (N=100)

Paired sample t-test

ICC single measure

SF-6D indices differing in Absolute Mean difference ICC

recall period difference (95% ClI) Pvalue d (95% Cl) P value
ODAY-MONTH 0.05 0.04 (0.02 to 0.05) <0.001 0.55 0.87 (0.81 t0 0.91) <0.001
ODAY-OWEEK 0.04 0.03 (0.02 to 0.04) <0.001 0.70 0.93 (0.90 to 0.95) <0.001
OWEEK-MONTH 0.03 0.01 (0.00 to 0.02) 0.38 0.09 0.92 (0.89 t0 0.95) <0.001

@DAY refers to the mean of SF-6D indices referring to the HRQoL of the past 24 hours; OWEEK refers to the mean of SF-6D indices referring
to the HRQoL of the past week; MONTH refers to the SF-6D index referring to the HRQoL of the past 4 weeks. Absolute difference between

SF-6D indices disregard the direction of the deviation.

d, effect size parameter Cohen’s d for paired sample t-test; HRQoL, health-related quality of life; ICC, intraclass correlation coefficient;SF-6D,

Short-Form Six-Dimension.

and with two measures of patterns of dynamics, namely,
variability (0.60, p<0.001) and instability (0.65, p<0.001).
Thus, recall bias is more likely if patients experience high
fluctuation of HRQoL over time (table 3).

Results of the regression analyses further under-
pinned the impact of fluctuation of HRQoL over the
recall period. Variability and instability in the stepwise
model and instability in the full model were influencing
predictors of absolute @DAY-MONTH difference in the
regression models. Non-employment (in both models)
and higher self-reported HRQoL (@DAY) (in the step-
wise model) were further significant predictors. Overall,
the predictors explained 47% (stepwise) and 43% (full
model) of variance regarding the #DAY-MONTH differ-
ence (p<0.001, table 3).

DISCUSSION

The aim of this study was to assess the agreement between
preference-based HRQoL reports with different recall
periods. The main finding was that in patients with psori-
asis or MS, retrospective reports of the past 4weeks were
not identical to the average of repeated daily reports.
Recall bias seemed to be present in the SF-6D answers.
On the group level, the retrospective reports were slightly
more negative than the average of daily reports. This
suggests that patients with MS or psoriasis tend to give
more weight to negative experiences in the past or to
remember negative emotions better. On the individual
level, we observed deviations in both directions, with
retrospective underestimation being more prevalent than
overestimation. Also, deviation was greater in patients
experiencing higher variability of HRQoL over time.

Recall bias on the group level

The mean difference between the repeated daily HRQoL
reports (PDAY) and the retrospective reports of the past
4weeks (MONTH) had a magnitude similar to the mini-
mally important difference™ identified for the SF-6D in
numerous study populations.” ** Thus, mean differences
between @DAY and MONTH were small, but the effect size
was medium and differences could be clinically mean-
ingful. A similar difference between @DAY and PWEEK

based on medium effect size reveals that recall bias
should already be considered for recall periods of 1 week.
Hence, economic evaluations based on the SF-6D both
in its standard (4-week recall) and in its acute (l-week
recall) versions could be slightly impacted by recall bias.

In this study, recall bias may even be underestimated, as
the study design may have enhanced memory and thereby
diminished recall bias. Patients completed surveys on a
daily basis. Thereby, they intensively focused on evaluating
their own HRQoL during data collection, which might
have facilitated recollection. Recall bias may therefore
be greater when data are collected retrospectively only,
as commonly done in research, economic evaluations
and clinical practice. In addition, recollection could be
worse in respondents who do not have a chronic disease.
Treatment of chronic diseases usually pursues HRQoL
improvement as an important treatment goal; therefore,
patients with a chronic disease may think about their
HRQoL more often than healthy individuals or patients
with acute diseases. This may improve recollection.

Due to the subjective nature of HRQoL, statements on
the accuracy of retrospective reports remain challenging.
There is no gold standard and thus no true value to
compare HRQoL data to, but it is highly probable that
memory influences data accuracy.”® The present study
supports theories that memories on past experiences
decline over time, fostering recall bias in the retrospective
measurement of subjective constructs.”*™* Consequently,
diary data are assumed to be less affected by recall bias
and are therefore commonly used for the validation of
retrospective patient-reported outcomes.” Findings of
such validations—in line with the results of the present
study—suggest a general overestimation of negative expe-
riences for patientreported outcomes such as pain or
well-being. 104042

Recall bias on the individual level

While group-level results suggested small mean differ-
ences and an agreement of measurement approaches
sufficient for research purposes, discrepancies on the
individual level were greater and bidirectional: some
patients markedly underestimated retrospective HRQoL,
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Table 3 Associations of patient characteristics, peak-end effect and patterns of dynamics with absolute difference between

MONTH and @DAY (N=100)

Linear regressions

Stepwise backwards

Bivariate correlation method Enter method
R P value Beta P value Beta P value
Patient characteristics
Age (years) -0.24 0.02 - - -0.10 0.37
Gender (ref: female) -0.02 0.88 - - -0.05 0.59
Diagnosis -0.06 0.60 - - 0.01 0.93
(ref: multiple sclerosis)
Educational level 0.17 0.09 - - 0.11 0.25
(ref: low)
Working status -0.08 0.44 -0.22 0.01 0.20 0.02
(ref: not employed)
Living situation 0.10 0.34 = = -0.04 0.63
(ref: alone)
Time since diagnosis (years) 0.01 0.95 - - 0.10 0.33
Comorbidities (ref: no) -0.06 0.29 - - -0.01 0.94
SF-6D index, @DAY (mean) 0.20 0.003 0.17 0.03 0.13 0.21
Peak-end effect
Worst daily report (deviation from mean) 0.52 <0.001 - - 0.11 0.46
Last daily report (deviation from mean) 0.17 0.09 - - -0.03 0.77
Patterns of dynamics
Variability (within-person SD) 0.60 <0.001 0.27 0.05 0.24 0.26
Instability (MSSD) 0.65 <0.001 0.43 <0.001 0.37 0.02
Inertia (autocorrelation) -0.14 0.18 — — -0.07 0.42
R - 0.49 0.52
Adjusted R? - 0.47 0.43
SE - 0.04 0.04

@DAY refers to the mean of SF-6D indices referring to the health-related quality of life of the past 24 hours.

Significant values in bold

MSSD, mean square successive difference; ref, reference category; SF-6D, Short-Form Six-Dimension.

others overestimated it. This is why the absolute deviation
of @DAY and MONTH was larger than the mean deviation.
Thus, recall bias is of greater importance with regard to
individual patient reports. In clinical practice, individual
HRQoL reports are used to comprehend the patients’
experiences and to include them in the decision-making
process.2 For individual consultations, short recall periods
may therefore be more suitable for gaining a less distorted
impression on the patient’s impairments in HRQoL.*

A differentiated view on particular subgroups of patients

Recall bias was more likely to occur in particular
subgroups of the study population. Patients who experi-
enced considerable changes in HRQoL over time tended
towards larger recall bias. This indicates that single daily
reports are not valuated equally in retrospective assess-
ments. The phenomenon of valuing experiences dispro-
portionally has also been observed for self-reports on
other subjective constructs. In particular, retrospective

patient-reported outcomes seem to be disproportionally
influenced by the worst and the very last experience.'® 5
In our study, we could confirm the impact of the worst
state of HRQoL on the agreement but not the impact of
the very last day.

Furthermore, we found that diagnosis and gender
were not associated with recall bias, whereas employ-
ment status was: employed patients were less likely to
experience recall bias. A reason could be that a regu-
lated daily routine facilitates memories on past expe-
riences. Overall, interindividual variance in recall bias
could be explained to a large extent by indicators of
dynamics and employment status. Overall, however,
subgroup analyses must be interpreted with caution.
Bivariate correlation analyses and linear regression anal-
yses indicate a tendency only and need to be confirmed
in further analyses.
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Strengths and limitations

Our findings should be viewed in the context of some
strengths and limitations. Recall bias was analysed in
patients with two specific chronic conditions and for a
single utility measure only, which limits generalisability.
It should also be noted that our study population was not
selected to be representative to all patients with psoriasis
and MS. This could be the reason why health states of
both patient groups were evaluated similarly in our study,
while disability weights in the Global Burden of Disease
Study were greater for patients with MS than for patients
with psoriasis.”’ In addition, both groups were similar
in terms of numerous sociodemographic characteristics
and differed mainly in terms of sex ratio and time since
diagnosis.

In this study, we analysed recall bias with respect to the
SF-6D and focused on the total utility index only. We did
not distinguish between different domains of HRQoL
and therefore cannot make any statements about whether
recall bias is larger for some domains than for others.

In general, although data were relatively complete (ie,
few missing surveys and few missing values within single
surveys), some surveys were missing due to problems with
delivery of single invitation emails and the survey soft-
ware. Due to software configuration problems, patients
could skip single answers within a single survey, although
we intended to include mandatory items only. Apart from
these rather minor technical problems, electronic data
collection was a major strength of our study. Contrary
to traditional paper-based diaries, the electronic data
collection enabled monitoring of incoming surveys and
prevented retrospective completion of diary entries.*

Practical implication

We found that recall bias impacts retrospective utility esti-
mates. On the group level, however, bias was relatively
small. Thus, for research purposes and in particular for
economic evaluations, where the group level is of major
interest, a 4-week recall period could be considered
appropriate. In this context, it needs to be considered
that, for particular groups, specifically for patients who
are expected to experience high fluctuation of HRQoL
over time or for patients with no regular daily routine,
recall bias could be of greater significance. For those
groups, data collection based on diaries may be more
appropriate. Using diaries could also be an opportunity
to combat recall bias in clinical practice, where the indi-
vidual patient is the focus of consideration. However,
extra burden on patients of completing a survey daily
instead of once for a retrospective time period should not
be underestimated.®

CONCLUSIONS

Recall bias should not be disregarded in retrospective
HRQoL assessments. While bias was relatively small on
the group level, it was more severe on the individual level.
Therefore, it is essential to distinguish between purposes

of data collection. When using summary scores of a popu-
lation to determine treatment utility in economic evalu-
ations, retrospective overestimation and underestimation
of single patients almost cancel out one another. Caution
is advised with interpretation of single utility scores or
HRQoL reports that are used as a basis for treatment deci-
sions in clinical practice.
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