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Abstract
Purpose—The Patient-Reported Outcomes (PRO) Measurement Information System
(PROMIS®) has developed assessment tools for numerous PROs, most using a 7-day recall
format. We examined whether modifying the recall period for use in daily diary research would
affect the psychometric characteristics of several PROMIS measures.

Methods—Daily versions of short-forms for three PROMIS domains (pain interference, fatigue,
depression) were administered to a general population sample (n = 100) for 28 days. Analyses
used multilevel item-response theory (IRT) models. We examined differential item functioning
(DIF) across recall periods by comparing the IRT parameters from the daily data with the
PROMIS 7-day recall IRT parameters. Additionally, we examined whether the IRT parameters for
day-to-day within-person changes are invariant to those for between-person (cross-sectional)
differences in PROs.

Results—Dimensionality analyses of the daily data suggested a single dimension for each PRO
domain, consistent with PROMIS instruments. One-third of the daily items showed uniform DIF
when compared with PROMIS 7-day recall, but the impact of DIF on the scale level was minor.
IRT parameters for within-person changes differed from between-person parameters for 3
depression items, which were more sensitive for measuring change than between-person
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differences, but not for pain interference and fatigue items. Notably, mean scores from daily
diaries were significantly lower than the PROMIS 7-day recall norms.

Conclusions—The results provide initial evidence supporting the adaptation of PROMIS
measures for daily diary research. However, scores from daily diaries cannot be directly
interpreted on PROMIS norms established for 7-day recall.
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Introduction
The Patient-Reported Outcomes (PRO) Measurement Information System (PROMIS)
initiative has developed measures for a variety of quality of life domains, including physical
functioning, fatigue, and emotional distress [1]. A goal of PROMIS has been to offer
common metrics for the measurement of PROs to maximize comparability across studies
and illnesses. Item banks for PRO domains were developed using state-of-the-art qualitative
methods [2], calibrated using item response theory (IRT) to derive scales that are maximally
reliable along the full spectrum of the latent trait, and scaled to a normative sample
representing the general US population [3]. The utility of PROMIS as a foundation health
measure for monitoring quality of life in the United States population is evaluated as part of
the Healthy People 2020 initiative [4].

The majority of PROMIS measures ask patients to report about the “past 7 days”. This
reporting period is desirable for many clinical settings as it allows capture of one’s clinically
relevant experiences over a sufficiently long time interval with a single assessment [1, 2].
However, PRO measures that rely on extended recall periods are not capable of (1)
characterizing the dynamic ebb and flow of everyday experiences or (2) detecting transient
changes that occur on a day-to-day-basis, and (3) are likely subject to some degree of recall
bias (including peak and recency effects). Daily diaries provide high-resolution information
and can be uniquely useful for capturing the frequency and duration of acute symptom
exacerbations [5] and for examining symptom trajectories shortly before and after medical
treatments [6–8]. Furthermore, daily diaries limit the amount of retrospection in patients’
self-reports, which can increase the accuracy of data [9–11].

For many PROMIS domains, a daily diary format could be a valuable addition to the
existing tools. However, it is not clear whether PROMIS measures can be directly translated
into a daily format without affecting their psychometric properties. Evidence from the
cognitive literature suggests that different recall periods can elicit disparate emotional and
cognitive processes [12] and can change a respondent’s interpretation of the actual item
content [13]. Thus, it is possible that ostensibly equivalent items do not measure the same
construct in the same way when changing the recall period from 7 days to 1 day, a problem
that may be thought of as lack of measurement invariance or differential item functioning
(DIF) across recall periods.

A second important consideration is that PROMIS measures have been established based on
cross-sectional data and calibrated for the measurement of between-person differences. On
the other hand, diary studies commonly employ intensive longitudinal designs and focus on
within-person changes in PROs. A fundamental—but often untested—assumption of many
longitudinal analyses is that the psychometric properties of a measure generalize from the
level of between-person differences to the level of within-person change [14, 15]. If
different measurement models underlie within- and between-person sources or variation, this
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is known as a lack of “cross-level” invariance, that is, DIF across between- and within-
person levels of measurement [16, 17].

In this report, we examine whether PROMIS measures can be modified for use in daily diary
studies without affecting their psychometric properties. Short-forms of three PROMIS
domains (pain interference, fatigue, and depression) were modified from a 7-day into a 1-
day format and administered to a general population sample for 28 days. We evaluate
measurement invariance across recall periods by comparing the psychometric characteristics
of the daily items with the national item parameters from the PROMIS Version 1 item bank,
and we evaluate cross-level measurement invariance by comparing psychometric
characteristics of between- and within-person levels of diary data.

Methods
Measures

Details on the development and calibration of the PROMIS item banks are available for pain
interference [18], fatigue [19], and depression [20]. PROMIS affords measurement via
computerized adaptive testing (CAT) or by selecting any subset of items from the larger
bank for administration as static short-form [1]. For this study, we created daily versions of
PROMIS short-forms consisting of 6 (pain interference), 7 (fatigue) and 8 (depression) items
(see Table 3 for item contents). Items were selected to represent the range of item content
and difficulty of the larger banks, and were largely consistent with the PROMIS Version 1
short-forms (one pain interference and two fatigue items addressing events that may not
occur on a daily basis were substituted by other calibrated items from the banks). The
reporting period of each item was changed from “In the past 7 days…” to “In the last
day…”. Response options (fatigue and depression: never, rarely, sometimes, often, always;
pain interference: not at all, a little bit, somewhat, quite a bit, very much) were left
unchanged.

Participants
One hundred participants from Eastern and Central US time zones were recruited for this
study. They were selected so that their demographic composition (age, sex, race, and
ethnicity) approximated the 2009 US Census. Eligibility criteria for participation were (1)
age ≥21 years, (2) ability to make ratings each night for 28 consecutive days, (3) high-speed
Internet access at home, (4) English fluency, (5) no visual impairment, (6) no night shift job.

Procedure
The study was approved by the Stony Brook Institutional Review Board. Recruitment was
conducted using an Internet panel of 1.7 million respondents who regularly participate in
online surveys (www.surveyspot.com). Panelists were invited to contact our research staff to
be screened for eligibility. Eligible and interested participants were scheduled for a
registration phone call to provide electronic consent and learn how to complete the daily
ratings. Data were collected on the Internet via PROMIS Assessment CenterSM (http://
www.assessmentcenter.net/). Participants were instructed to complete the daily ratings over
28 days prior to going to bed and before midnight. At the end of each week, they also
completed the 7-day recall PROMIS measures for pain interference, fatigue, and depression,
administered via CAT. Compliance was monitored daily, and participants were contacted if
they missed an assessment. Participants received $150 for study completion.

Statistical methods
The PROMIS measures have been calibrated using Samejima’s [21] graded response model
(GRM) [22]. For the present analyses, we used a multilevel extension of the GRM to
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account for the nesting of 28 days in 100 subjects and to discriminate measurement models
for within- and between-person data. The GRM was estimated using multilevel factor
analysis (FA) for ordinal response variables, as implemented with Mplus, Version 6.11 [23].
The equivalence between the conditional probability formulation underlying IRT models
and the latent response variable formulation underlying ordinal FA models is well-
established [24].

An ordinal FA model is based on two components: a threshold model and a FA model. The
threshold model relates a continuous latent response variable y* to its observed categorical
counterparts y for each item via threshold parameters τ. Given the categories c = 0, 1, …, C
− 1, the observed ordinal outcome y = c if τc < y* ≤ τc+1, where τ0 = −∞ and τC = + ∞. A
standard FA model then estimates factors representing the latent PRO measures from the
continuous variables y*. In multilevel FA, separate factors are extracted for within- and
between-person levels of measurement. The value of y* for item h of individual j on day i
can be expressed as

where MB indicates the number of between-person factors θB with corresponding loadings
λB, MW indicates the number of within-person factors θW with loadings λW, μ is an item
intercept, and the ε’s are item specific errors [for details, see 25].

Two forms of “cross-level” measurement non-equivalence can be distinguished based on
this model. First, if the number of between- and within-person factors (MB and Mw) is not
the same, then the items address different constructs across measurement levels, indicating a
lack of dimensional invariance [26]. Second, if the loadings λB and λW differ, then the
constructs have different interpretations on the between- and within-person levels, denoting
“cross-level” DIF [17, 25].

Similarly, different forms of measurement non-equivalence across recall periods can be
examined by comparing the between-person parameters from the daily data with the
parameters for 7-day recall established in PROMIS [1]: first, the number of factors may
differ across recall periods, indicating a lack of dimensional invariance. Second, factor
loadings may differ across recall periods, which would denote nonuniform DIF across recall
periods [27]. Finally, item category thresholds (i.e., “difficulty” levels) may differ across
daily and 7-day recall formats, indicating uniform DIF across recall periods [27].

Dimensional invariance across recall periods and measurement levels—The
PROMIS measures have been shown to represent one-dimensional constructs [1, 18–20, 22].
Thus, the presence of more than one between- or within-person factor for the daily data
would indicate a lack of dimensional invariance across recall periods or measurement levels.
We used exploratory multilevel FA models for ordinal data to examine the between- and
within-person dimensionality of the daily data for each domain. To evaluate how many
factors were needed on each level, we inspected the factor eigenvalues and improvements in
model fit when varying the number of factors on both levels [28]. Model fit was evaluated
with the Comparative Fit Index (CFI), Tucker–Lewis Index (TLI), root mean square error of
approximation (RMSEA), and standardized Root Mean Residual (SRMR). In prior work on
PROMIS measures, acceptable levels of fit were suggested as CFI > 0.95, TLI > 0.95, and
RMSEA < 0.06 [22].
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DIF across recall periods and measurement levels—To examine evidence for DIF,
one must specify a baseline model. Following prior recommendations, we used a free-
baseline model, where the parameters of only one reference item are constrained for model
identification [29, 30]. For the present analyses, we constrained the parameters of the
reference item to the national item parameters established for PROMIS (http://
www.nihpromis.org). The reference item was empirically selected using an iterative
purification procedure, which compared the χ2 fit between a model in which the parameters
of all items were constrained to the PROMIS parameters and a series of models in which the
parameters for one focal item at a time were freely estimated [29]. For each domain, the
item with the largest p value from the χ2 difference tests was selected as reference item
[29].

To test DIF across recall periods, the parameters for all items (except for the reference item)
were then freely estimated and compared with the corresponding PROMIS population
parameters using Wald χ2 tests. Specifically, uniform DIF across recall periods was
examined by comparing the item thresholds (difficulty levels) with the PROMIS thresholds,
and nonuniform DIF across recall periods was evaluated by comparing the between-person
factor loadings with corresponding PROMIS loadings. To test for cross-level DIF, we
compared the between- and within-person factor loadings for each item, again using Wald
χ2 tests. Because a series of DIF-tests were conducted, we controlled for multiple
comparisons using the Benjamini-Hochberg correction [31].

Impact of DIF—In addition to testing the statistical significance of DIF, we also evaluated
the magnitude and impact of DIF by comparing the characteristics of the daily measures
from models that ignored DIF versus those accounting for DIF. First, we plotted the test
characteristic curves (TCCs) to examine the impact of DIF on the expected scale scores (the
sum of the expected item scores). Second, we examined the magnitude of between- and
within-person correlations among the different PRO-domains before and after DIF-
calibration. Third, we examined the “structural model parameters” (i.e., population mean,
between- and within-person variances) of the daily PROs before and after DIF-calibration.
In each case, the effect of DIF was evaluated by comparing results from models that held all
item parameters fixed at the PROMIS population parameters versus those in which the
parameters for all items except for the reference item were freely estimated.

Results
Sample characteristics and missing data

Table 1 shows the demographic characteristics of the study participants (N = 100). The
sample was close to the PROMIS national norms in terms of their levels of pain
interference, fatigue, and depression based on the PROMIS 7-day recall format, as
evidenced in the averages of the 4 weekly administered PROMIS CATs: the sample means
(SDs) in standard units were 0.13 (0.96) for pain interference, −0.12 (1.03) for fatigue, and
−0.02 (0.90) for depression (where PROMIS measures are scaled with mean = 0 and SD = 1
in the general population).

Participants completed the web-based assessments on an average of 26.4 (SD = 3.64) of the
28 days. Out of 2,800 daily diaries across participants, 2,641 (94.3%) were completed. The
rates of partially completed assessments (e.g., items skipped) were 0.8 % for pain
interference, 1.1 % for fatigue, and 0.9 % for depression items.
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Intraclass correlations for individual items
A basic requirement of multilevel FA is the presence of both between- and within-person
variation. To test this, we obtained the intraclass correlation coefficient from a univariate
multilevel ordinal regression model, separately for each item [25]. Intraclass correlations
approaching 0 (no between-person variance) or 1 (no within-person variance) would suggest
that multilevel FAs are unnecessary. The intraclass correlations ranged from 0.72 to 0.76 for
the pain interference items, from 0.64 to 0.73 for the fatigue items, and from 0.64 to 0.77 for
the depression items (ps < 0.001), indicating that multilevel FA was indicated.

Evaluation of dimensionality
Next, we examined the dimensionality of daily items. For each domain, the eigenvalues
suggested a one-factor solution on both the between- and within-person level; with
eigenvalue ratios between the first and subsequent factors >10 in all instances (Table 2). A
one-factor (between and within) solution showed appropriate model fit with CFI and TLI
values approaching 1.0, and RMSEA and SRMRs < 0.05. Thus, the data suggested a single
factor on the between- and within-person levels for each domain, supporting dimensional
invariance in relation to the 7-day recall PROMIS measures.

DIF across recall periods and measurement levels
Table 3 shows the estimated IRT parameters for the daily items with corresponding national
PROMIS item parameters. Also shown are the Wald χ2 test results for DIF (uniform and
non-uniform) across recall periods and for cross-level DIF.

DIF across recall periods—None of the items showed significant non-uniform DIF
across 1-day and 7-day recall periods. One pain interference item (“How much did pain
interfere with your enjoyment of recreational activities”) showed significant (p < .05)
uniform DIF across recall periods; the daily format had higher difficulty parameters
(thresholds) compared with the PROMIS 7-day recall format. Two fatigue items (“How
often did you feel tired”, “How often did you run out of energy”) evidenced highly
significant (ps < .001) uniform DIF, with both items showing higher difficulty parameters on
the daily format than the PROMIS 7-day recall format. In addition, three depression items
yielded significant (ps < .05) uniform DIF, with two items (“I felt sad”, “I felt like a
failure”) showing higher difficulty parameters, and one item (“I felt hopeless”) showing
lower difficulty parameters on the daily format than the PROMIS 7-day recall format.

DIF across measurement levels—No significant DIF across between- and within-
person measurement levels was evident for pain interference and fatigue items. However,
three depression items evidenced cross-level DIF (“I felt sad”, “I felt depressed”, “I felt
unhappy”): in each case, the factor loadings were significantly (p < .001) higher on the
within-person level than on the between-person level, indicating that these items
discriminated day-to-day changes in depression within given people significantly more
strongly than they discriminated differences in depression between people.

Impact of DIF
Figure 1 shows the test characteristic curves (TCCs) for between- and within-person levels
of analysis. The X-axes indicate the latent PRO scores (thetas) in standard units, centered
around the PROMIS general population mean. The Y-axes indicate the expected summed
score at each level of theta. The magnitude of DIF at the scale level is reflected in the
discrepancy of TCCs from models ignoring DIF versus accounting for DIF. On the between-
person level, accounting for DIF shifts the TCCs slightly toward higher theta levels for each
PRO domain. However, the divergence in TCCs is small in magnitude, with maximal
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expected summed score differences of 1.8 points (pain interference; on a 25-point scale), 0.6
points (Fatigue, 29-point scale), and 1.1 points (Depression, 33-point scale). On the within-
person level, accounting for DIF results in a notably steeper TCC for depression (maximal
difference of 4.9 points), which mirrors the statistically significant evidence for “cross-
level” DIF for depression.

Table 4 shows the between- and within-person correlations among the three domains. The
correlations were moderate to high on the between-person level (rs of 0.66–0.88), and
moderate (rs of 0.36–0.43) on the within-person level when ignoring DIF. DIF-calibration
had very little impact on these correlations: the biggest difference was found for the within-
person correlation of pain interference and depression, where r changed from 0.36 to 0.30
(Cohen’s q = 0.07 for the difference in correlations, where 0.10 indicates a small effect size).

Table 5 shows the means and variance components of the latent daily PROs estimated from
models ignoring DIF and accounting for DIF. The means and between-person variances did
not significantly differ between the two models for any domain (ps > .05). For depression,
the within-person variance component was significantly (p < .05) reduced after DIF-
calibration (n.s. for pain interference and fatigue). For each domain, the within-person
variance accounted for approximately 20–30 % of the total variance; for depression, this
percentage was reduced from 24 to 16 % after DIF-calibration.

Finally, it is of interest to compare the means and between-person SDs in Table 5 against the
national norms for the PROMIS 7-day recall measures (cf. mean = 0 and SD = 1.0). The
between-person variances of the daily measures are close to 1.0 in magnitude, consistent
with the 7-day recall norms. Notably, the population means estimated from the daily diaries
are significantly (ps < .05) less than zero in all instances, indicating that the daily versions
for all 3 domains yielded latent PRO scores that were lower on average than the PROMIS 7-
day recall norms. In models ignoring DIF, the means for daily measures are 0.32 (pain
interference), 0.82 (fatigue), 0.51 (depression) SDs lower than the PROMIS norms (ps < .
01); accounting for DIF reduces the differences in means to 0.28 (pain interference), 0.66
(fatigue), and 0.45 (depression) SDs, but the effect remains significant for all domains (ps
< .05).

Discussion
The purpose of this pilot-study was to examine whether some of the existing PROMIS
measures could be modified for use in daily diary studies without affecting the psychometric
properties of the instruments. The immediate concern was that altering the recall-period
from 7 to 1 day could affect the measurement models underlying the latent PROs. We found
that the daily versions formed a single factor for each PRO domain, consistent with the
PROMIS 7-day recall measures. There was no evidence for significant non-uniform DIF
across recall periods, but 6 out of 18 tested daily items were flagged with uniform DIF. With
one exception, the daily versions had higher difficulty parameters, suggesting that, at a given
level of the latent PRO, people had a tendency to report less problems in daily diaries
compared to 7-day recall. However, the impact of DIF at the overall scale level was minor:
DIF had little effect on the between-person test-characteristic curves and correlations among
the PRO domains. These results provide preliminary evidence that 1-day and 7-day recall
versions of PROMIS measures capture comparable constructs with compatible metrics, such
that direct comparisons of PRO scores derived from different recall versions may be largely
unbiased.

This does not mean, however, that the different recall versions could be used
interchangeably. Notably, the population averages for the daily PROs were considerably
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(between 0.30 and 0.80 SDs) lower than the PROMIS 7-day recall norms for each of the
three domains. An important implication is that norm-based interpretations are no longer
valid when items are modified from the current 7-day recall format into a daily reporting
format, despite comparable measurement models. Prior research has similarly documented
that shorter recall-periods yield lower mean symptom ratings than longer recall periods,
suggesting that people may evaluate the intensity and frequency of symptoms differently, or
that they may be less influenced by peak symptoms in daily reporting relative to 7-day recall
[9, 11, 32, 33]. However, these findings were limited to individual items and therefore could
not rule out that the discrepancies were just an artifact of DIF. In the present study, even
though DIF accounted for a small portion of the effect, the daily means remained noticeably
lower than the 7-day recall norms after DIF-calibration. Thus, the effect may be less a
function of measurement properties, but can be attributed to real differences in the way
people perceive or report PROs depending upon the length of recall. To level these
differences and to map daily scores onto the existing PROMIS 7-day recall norms, a linear
transformation may be sufficient. However, the exact nature of this transformation for each
domain should be determined with larger samples, using linking strategies that have been
proposed to create “cross-walks” between PROMIS norms and alternative measures [34–
36].

A second goal of this study was to examine whether the PROMIS IRT-parameters for
between-person (cross-sectional) differences are preserved on the level of within-person
(day-to-day) change. Using a multilevel extension of the GRM, we found no significant
“cross-level DIF” for pain interference and fatigue. This suggests that daily changes in scale
scores have the same interpretation and measurement precision as between-person
differences for these PROs [17, 25]. For depression, however, 43 % (3 out of 7) of the items
were flagged with significant cross-level DIF. Specifically, items that asked about feeling
“sad”, “depressed”, and “unhappy” had higher loadings on the within- than the between-
person level, indicating that they are more sensitive (i.e., informative) indicators of day-to-
day changes than of between-subject differences in depression. Conceptually, it is
interesting that these three items tap into depressive mood, whereas the remaining items
target cognitive aspects of depression [20]. One common interpretation of DIF is the
presence of a dormant secondary dimension [37]. Thus, even though the results suggested a
single within-person factor for depression, day-to-day changes in the three DIF items may
not exclusively be influenced by a person’s depression levels, but also by a secondary factor
reflecting transient changes in mood. Further research is warranted to replicate this finding
and to examine its psychological mechanisms and implications for clinical research, for
example, through cognitive interviewing techniques.

This study has several limitations. The modest sample size may have limited the statistical
power to detect small but systematic deviations from measurement invariance, although this
was substantially offset by the increased power provided by 28 days of repeated
measurements [38]. Second, we cannot be certain whether the current study sample was
randomly equivalent to the PROMIS norming samples (even though the sample was selected
to be representative of the general population) and the analyses treated the PROMIS
parameters as known without error. This may have increased the likelihood of false positives
in DIF testing. Third, it is unclear if the results generalize to other PROMIS domains, across
people with various acute or chronic medical conditions, and across demographic subgroups
(e.g., gender, age). Furthermore, data were collected from online survey respondents and the
results may not generalize to other diary administration methods (e.g., ambulatory devices
and interactive voice response systems). Fourth, we evaluated only a subset of items from
the PROMIS banks, administered as static short forms. Examining a daily format for larger
item pools would be desirable, especially given that calibrated item banks are the basis for
CAT administration of PROMIS measures [1, 22].
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Daily diaries have great potential for PRO research and clinical practice. They permit
examination of changes in PROs in people’s everyday context and are less susceptible to
bias from retrospection [10]. Diary measures are increasingly used to capture PROs, but
their psychometric properties are often not evaluated [39]. The results of this study provide
initial evidence that it may be viable to adapt PROMIS measures for daily diary research
without significantly affecting the underlying measurement models. Moreover, our findings
suggesting that between-person differences and within-person changes in PROs can for the
most part be interpreted on the same metric are encouraging. However, scores from daily
versions cannot be directly interpreted on PROMIS 7-day recall norms. Further research
using larger samples is warranted to document the generalizability of these findings to other
settings and PROs and to allow direct mapping of daily PRO scores onto the corresponding
PROMIS norms.
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Figure 1.
Test characteristic curves based on models ignoring differential item functioning (solid
lines) and accounting for differential item functioning (dashed lines), for between-person
and within-person levels of analysis.
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Table 1

Demographic characteristics of study participants (N = 100)

Percent

Age (mean = 43.6, SD = 14.8)

    21–24 10

    25–34 24

    35–44 17

    45–54 25

    55–64 15

    65+   9

Gender

    Female 52

Education

    Less than high school   2

    High school graduate 16

    Some college 45

    College graduate 27

    Masters/doctoral 10

Race

    White 71

    African American 15

    Native American   2

    Asian   6

    Other/multiple   6

Ethnicity

    Hispanic 14

Marital status

    Never married/living together 36

    Married 45

    Separated/widowed   4

    Divorced 15

Family income

    $0–19,999   6

    $20,000–49,999 51

    $50,000–74,999 22

    $75,000 and higher 21
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Table 2

Multilevel exploratory factor analysis model results

Pain interference (6 items) Fatigue (7 items) Depression (8 items)

Eigenvalues

    Between person level

      1st/2nd/3rd factor 5.81/0.11/0.05 6.45/0.27/0.11 7.30/0.39/0.13

    Within person level

      1st/2nd/3rd factor 4.95/0.28/0.23 5.30/0.38/0.31 5.76/0.49/0.38

Fit indices for 1-factor solution on both levels

    χ2 (df) 30.70 (18) 32.49 (28) 69.13 (40)

    CFI 0.999 1.000 0.997

    TLI 0.998 0.999 0.995

    RMSEA (90% CL) 0.016 (0.005/0.026) 0.008 (0.000/0.018) 0.017 (0.010/0.023)

    SRMR for between 0.006 0.024 0.039

    SRMR for within 0.010 0.014 0.027

CFI Comparative Fit Index, TLI Tucker-Lewis Index, RMSEA root mean square error of approximation, SRMR standardized root mean residual
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Table 5

Means and variance components (standard errors in parentheses) of latent daily diary PROs based on models
ignoring DIF and models accounting for DIF

Mean Between-person SD Within-person SD

Pain interference Ignoring DIF −0.318 (0.11) 1.066 (0.08) 0.553 (0.04)

Accounting for DIF −0.275 (0.12) 1.047 (0.10) 0.575 (0.05)

Fatigue Ignoring DIF −0.823 (0.13) 1.276 (0.07) 0.770 (0.04)

Accounting for DIF −0.663 (0.13) 1.193 (0.10) 0.832 (0.08)

Depression Ignoring DIF −0.513 (0.11) 1.048 (0.07) 0.585 (0.03)

Accounting for DIF −0.450 (0.14) 1.068 (0.11) 0.459 (0.05)
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