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Abstract

Background—The DePaul Symptom Questionnaire (DSQ) was developed to provide a
structured approach for collecting standardized symptomatology and health history information to
allow researchers and clinicians to determine whether a patient meets the diagnostic criteria for
myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS), myalgic encephalomyelitis
(ME), and/or chronic fatigue syndrome (CFS).

Purpose—The purpose of this study was to examine the test-retest reliability of the DSQ.

Methods—Test-retest reliability of the measure was examined with a sample of 26 adults self-
identifying as having either ME/CFS, ME and/or CFS and 25 adults who did not self-identify as
having these illnesses and were otherwise healthy controls.

Results—Overall, the majority of items on the DSQ exhibited good to excellent test-retest
reliability, with Pearson’s or kappa correlation coefficients that were 0.70 or higher.

Conclusions—Thus, the present study suggests that the DSQ is a reliable diagnostic measure
that can provide a standardized way of examining illness constructs and symptomatology among
patients who identify as having ME/CFS, ME and/or CFS.
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Introduction

In order to accurately diagnose an illness or disease, it is important for researchers and
clinicians to have a reliable set of criteria to utilize. Without standardized criteria, it is
possible that disagreements about diagnostic decisions may arise because of diagnostic
unreliability. [1] This type of unreliability and variance may be due to subject variance,
occasion variance, information variance, observation variance, and criterion variance. [2, 3]
In particular, criterion variance, which refers to the classification of patients’ symptoms into
diagnostic categories, can constitute the largest source of diagnostic unreliability. This
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typically occurs when an operationally explicit set of criteria is not being utilized in the
process of diagnosing an illness. [2]

Given the number of case definitions for Myalgic Encephalomyelitis/chronic fatigue
syndrome (ME/CFS), [4] Myalgic Encephalomyelitis (ME), [5] and chronic fatigue
syndrome (CFS), [6] criterion variance has consistently been one of the most prominent
challenges for researchers in the field. Heterogeneous samples may be selected if multiple
case definitions are utilized across studies. Furthermore, additional difficulties arise if these
case definitions and diagnostic criteria do not specify a diagnostic instrument that should be
used or do not explicitly state how to rate the presence and severity of the symptom criteria.

[7]

More importantly, because of the lack of agreed upon diagnostic biomarkers for ME, ME/
CFS, and CFS, clinical interviews or self-report questionnaires are the main source of
information gathered from patients about their symptoms. [6] Thus, regardless of which case
definition is used, it is critical to assess symptoms in a standardized way to reduce reliability
issues. By using a consistent set of items on a questionnaire or measure, as well as cut off
points for defining whether a threshold has been met for symptom criteria, researchers and
clinicians will be able to examine the same illness constructs among all their participants or
patients. Samples generated from different sites can then be consistently compared across
the same symptoms and illness constructs.

The DePaul Symptom Questionnaire (DSQ) [8] was developed to provide a structured
approach to gathering standardized symptomatology and health history information to allow
investigators to determine whether or not a patient meets the diagnostic criteria for ME/CFS,
[4] ME, [5] and/or CFS. [6] The DSQ has been shown to have good construct, convergent
and discriminant validity. [9] Additionally, a Persian version of the measure was found to
have good content validity. [10] The development of the DSQ was based upon the CFS
Questionnaire, [11] which has been shown to have good inter-rater and test-retest reliability.
The CFS Questionnaire has also been found to sensitively distinguish among individuals
with CFS, individuals with Major Depressive Disorder, and healthy controls. [12]

The DSQ is a self-report instrument that measures symptoms and relevant health history
related to the dimensions of the Clinical Canadian Criteria for ME/CFS, [4] the ME
International Consensus Criteria, [5] and the Fukuda et al. [6] CFS case definition. First,
respondents are asked to rate the frequency of 54 symptoms over the last six months on a
five-point Likert scale (0 = none of the time, 1 = a little of the time, 2 = about half the time,
3 = most of the time, and 4 = all of the time). Similarly, they are asked to rate each
symptom’s severity over the last six months on a five-point Likert scale (0 = symptom not
present, 1 = mild, 2 = moderate, 3 = severe, and 4 = very severe). A composite score on a
scale from 0 to 100 is calculated by multiplying both the frequency and severity ratings by
25 and then dividing the sum of these two numbers by 2. In addition, the DSQ contains
general demographic questions and other items that inquire about health history. The DSQ is
available at REDCap’s shared library (https://redcap.is.depaul.edu/surveys/?
S=tRxytSPVVw).
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The DSQ utilizes a six-month time frame for assessing symptomatology, as this time frame
evidenced good test-retest reliability on the CFS questionnaire. [12] Additionally, the six-
month time frame was found to be the optimal time frame for reliably recalling ME, ME/
CFS, and CFS symptoms when compared to the past week and past month time frames. [13]
This time frame was considered optimal as individuals with these illnesses often report a
fluctuating symptom pattern, which may result in lower symptomatology some days and
weeks and severe symptomatology on other days and weeks. Investigators could risk losing
valuable information about the true nature of patients’ symptoms when using shorter time
frames (the past week or right now), as a longer recall period such as six months can capture
the overall, chronic severity of the illness.

Additionally, investigators may also risk getting unreliable symptom data when using
shorter timeframes. Specifically, Evans and Jason [13] found that CFS symptoms recalled at
the past month and the past week time frames resulted in slope coefficients with poor
predictive validity, providing further support for using a six month timeframe to assess
symptoms experienced by this illness population. Broderick et al. [14] have suggested that
individuals with chronic illnesses may have a good grasp of their symptom pattern over time
which may provide insight into why individuals with CFS are able to reliably make a global
assessment of their symptoms at the six month timeframe. At the present time, there are no
published studies that have assessed the reliability and validity of the DSQ. Since the DSQ
was developed using a six-month time frame, it is important to validate this measure using
the same time frame.

The purpose of the present study was to determine the test-retest reliability of the DSQ in
examining individuals with ME, ME/CFS, or CFS and healthy controls. It was hypothesized
that this instrument would be a reliable measure for researchers and clinicians to use in order
to assess ME, ME/CFS, and CFS symptoms and other illness-related constructs.

Method

Participants

An international convenience sample of 51 adults (over the age of 18) was recruited for this
study from a variety of sources: internet forum posts, visits to support groups, re-contacting
individuals who had participated in the DePaul Research Team’s studies in the past and had
indicated interest in future studies, and contacting individuals who had emailed the team in
the past with interest in future studies. The Patient group (n=26) self-identified as having
ME, ME/CFS, or CFS, whereas the Control group (n=25) did not self-identify as having
ME, ME/CFS, or CFS and were otherwise healthy controls without any exclusionary, self-
reported medical or psychiatric illnesses. For the Patient group, individuals could not report
any CFS, ME/CFS, or ME defined exclusionary medical or psychiatric illnesses.

The mean age for those in the Patient group was 49.5 years (SD = 10.0). A majority of the
Patient group was female (88.5%) and identified as White (96.2%). About half were married
or living with a partner (53.8%). Within the Patient group, 65.4% were on disability; 7.7%
were homemakers; 3.8% were retired; 11.5% were unemployed; and 11.5% were working
part-time. Regarding education, 50.0% of participants had a graduate or professional degree;
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30.8% had a college degree; and 19.2% had completed at least one year of college or
specialized training.

The mean age of those in the healthy Control group was 53.5 years (SD = 14.3). A majority
of the Control group was female (80.0%) and identified as White (92.0%). A majority were
married or living with a partner (72.0%). Within the Control group, 8.0% were students;
24.0% were retired; 8.0% were unemployed; and 60.0% were working part- or full-time.
Regarding education, 48.0% of participants had a graduate or professional degree; 36.0%
had a college degree; 12.0% had completed at least one year of college or specialized
training; and 4.0% had a high school degree or equivalent. The Patient and Control groups
had no significant socio-demographic differences, with the exception of work status, as the
majority of the Patient sample reported that they were on disability.

All participants provided informed consent to a protocol approved by the local Institutional
Review Board before inclusion in the study. Participants were scheduled to complete a
verbal survey twice over the telephone exactly two weeks apart. Interviews were conducted
by trained Research Assistants who were supervised by a Masters level graduate student. To
maintain consistency, the same interviewer conducted both interviews for each participant.
Since ME, ME/CFS, and CFS can be unpredictable and result in unexpected, rapid declines
in functioning, participants were given as much time as they needed to complete the survey
on each interview day. All participants were sent a follow-up debriefing email explaining
the purpose of the study.

Statistical Analyses

Results

In order to evaluate test-retest reliability for each individual item on the DSQ, Pearson’s
correlation coefficients were calculated for continuous items, while percent agreement and
the kappa statistic were utilized for categorical items. The kappa statistic was chosen
because it is more robust than percent agreement alone, as it takes agreement by chance into
consideration. Test-retest reliability was analyzed for the Patient group, Control group, and
the overall sample. Statistical analyses were performed using SPSS 19.0 software and
significance levels were set at p < 0.05.

Symptom Items

Pearson’s correlation coefficients for the frequency, severity, and composite scores of the 54
symptoms on the DSQ are presented in Table 1. Overall, the majority of DSQ symptoms
demonstrated good to excellent test-retest reliability, with most correlation coefficients
above 0.70. Significant test-retest correlations were found for all 54 symptoms in the Patient
group and in the overall sample. Significant test-retest correlations were found for 47 of the
symptoms in the Control group. In the overall sample, all symptoms classified within the
Fatigue, Post-Exertional Malaise, Neurocognitive and Autonomic categories had significant
test-retest correlations (0.80 or higher). Within the Control group, 7 of the 54 symptoms
were not significantly correlated (Dead, heavy feeling after starting to exercise; Physically
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drained or sick after mild activity; Waking up early in the morning; Unable to focus vision
and/or attention; Loss of depth perception; Feeling chills or shivers; and Flu-like symptoms).

Health History Items

In addition to the 54 symptoms, test-retest reliability was analyzed for the remaining items
on the DSQ that were related to each participant’s health history. Test-retest percent
agreement, kappa coefficients, and Pearson’s correlation coefficients for these items are
presented in Table 2. For a few items, the kappa coefficient was not calculated because at
least one variable in the two-way table was a constant, or no responses were provided in the
Control group. Overall, test-retest percent agreement was above 70% for a vast majority of
items amongst both subgroups and the overall sample. Kappa and Pearson’s coefficients
were also found to be significant and above 0.70 for most of these items.

For the overall sample, 55 of the 61 items for which test-retest percent agreement was
calculated had agreements of 80% or higher. Of the 55 items for which kappa was
calculated, 54 were significant for the overall sample. Correlation coefficients were
calculated for ten items, all of which were significant for the overall sample.

For the Patient group, test-retest percent agreement was greater than 70% for all but three
items. Additionally, the kappa or Pearson’s coefficients were significant for all but six items;
however, four of these six items had high percent agreements of 88% or greater.

For the Control group, test-retest percent agreement was greater than 70% for all but six
items. Additionally, the kappa or Pearson’s coefficients were significant for all but six items.
These items asked about specific instances of fatigue or energy problems, such as “How
long do you have to rest for your problem with fatigue/energy to entirely or partially go
away?”

It should be noted that these non-significant items for the Patient and Control groups
represent a small percentage of the overall items examined, as can be seen in Table 2. In
general, when examining test-retest percent agreement, kappa, and Pearson’s coefficients for
the overall sample, the items demonstrated good test-retest reliability.

Additionally, the kappa coefficient was calculated for the diagnosis of CFS [6] and for the
diagnosis of ME/CFS. [4] Kappa was significant and greater than 0.90 for both case
definitions.

Discussion

The purpose of the current study was to evaluate the test-retest reliability of the DePaul
Symptom Questionnaire (DSQ). The good to excellent correlation coefficients for most
items on the DSQ suggest that the overall instrument is a reliable measure for examining
symptoms and illness constructs in patient and healthy control samples. When the overall
sample was analyzed, all but one reliability coefficient was significant at the p < 0.01 level.
This high level of reliability could be attributed to the specificity of the language used
throughout the DSQ. Most items reference a specific time period, and questions about
symptoms inquire separately about frequency and severity over the past six months. This
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level of specificity and clarity may have reduced variance in responses and contributed to
the high levels of reliability observed.

In examining the symptom items, high Pearson’s correlation coefficients were consistently
observed for the overall sample and the Patient group; however, a few symptoms were not
significantly correlated between the test and retest time points for the Control group. Certain
symptoms may not generally apply to the lives of otherwise healthy individuals; therefore,
they may not be as aware of their symptoms (e.g. feeling chills or shivers) compared to
those in the Patient group. Additionally, the Control group is less likely to have experienced
the drastic fluctuations in functioning and symptom severity as those in the Patient group.
Their daily lives may also be more variable because they are physically able to engage in
more activities; thus making it more difficult to reliably recall the presence and severity of
certain symptoms (e.g. physically drained or sick after mild activity or waking up early in
the morning) over the last six months. Nonetheless, this measure proves to be a largely
reliable measure of symptomatology amongst those in both the Patient and Control groups.

In examining items that inquire about participants’ health history, high test-retest percent
agreement was also found, and kappa coefficients were generally above 0.70. In other
words, participants responded to these items in a consistent manner during both interviews,
so it can be reasonably concluded that these DSQ items were a reliable way of measuring
illness constructs related to one’s fatigue and energy. However, there were a few exceptions.
Within the Control group, two of the items that had low percent agreement and non-
significant kappa coefficients were not answered by the majority of Controls (“If you feel
worse after activities, how long does this last” and “How long do you have to rest for your
problem with fatigue/energy to entirely or partially go away?”), as these items could be
skipped if the topic was not applicable to them. Thus, the analysis for these items was less
robust, and these specific questions may simply not be relevant to healthy Controls.

Several items specifically asked participants to rate their available energy, expended energy,
and fatigue yesterday and during the past week on a 100-point scale. For those in the Patient
group, lower Pearson’s coefficients were found for the items that referenced yesterday,
whereas higher coefficients were found for the items that referenced the past week. Hawk
and colleagues [12] also found that individuals with CFS evidenced higher test-retest
reliability when recalling their fatigue and energy symptoms over the past week compared to
the past day on the CFS Questionnaire. Thus, those in the Patient group may be able to more
reliably recall their fatigue and energy over longer periods of time, since their symptoms
may have more fluctuations day to day. Conversely, for those in the Control group, lower
Pearson’s coefficients were found for both reference time points. Once again, those in the
Control group may have more unpredictable lifestyles compared to those with a chronic
illness because they are physically able to engage in more activities, so they will have less
reliable responses for these types of items. Additionally, because the Control group does not
suffer from fatigue or energy problems, it is also possible that they may not be as attuned to
daily levels of energy and fatigue as those in the Patient group.

Furthermore, for two items on the DSQ, participants were given a list of possible response
options and an additional response called other: “Did your fatigue/energy related illness start
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after you experienced any of the following?” and “Have you ever been diagnosed and/or
treated for any of the following?” If the list provided did not apply or if there were
additional comments, participants were instructed to choose other and then list any other
circumstances surrounding their illness onset and any other diagnoses they may have. For
both the Patient and Control groups, lower percent agreement and/or lower kappa
coefficients were found for both of these items if the participant had chosen to respond
other. This is likely due to the fact that other is an ambiguous category, so participants may
remember different aspects of their lives during the test and retest interviews. Hence, there
were slightly lower reliabilities for these two response options, but greater reliability was
found for the item responses that contained concrete selections.

Overall, the DSQ was found to be a reliable measure across the test-retest phone interviews
over a two-week time period. Despite fluctuations in symptoms over time, participants could
consistently recall details about their illness. While individual items were assessed for test-
retest reliability, the overarching purpose of this study was to determine the test-retest
reliability of the DSQ as a whole and not for each individual item on the measure. Utilizing
the DSQ as a standardized measure will allow for a well-defined characterization of a
patient’s illness. Thus, researchers and clinicians will be able to improve diagnostic
reliability when examining those with ME, ME/CFS, and/or CFS, and recruit more
homogenous samples. Through the use of homogenous samples, researchers may eventually
be able to establish consistent biomarkers that will help distinguish this illness from other
illness groups. A recent study [15] used the DSQ as an instrument to assess whether
participants met the Fukuda et al. [6] CFS criteria and the Canadian Clinical [4] ME/CFS
criteria. The percentage of participants who met each case definition was consistent across
three distinct samples, indicating that the DSQ can reliably classify participants.

It is important to note that a measure such as the DSQ can exhibit good reliability without
necessarily possessing adequate validity. If the ultimate goal is to decrease criterion
variance, a measure must be reliable and valid. It can be concluded that the DSQ possesses
good face and content validity as the constructs it purports to measure (ME, ME/CFS, and
CFS symptomatology and health history) appear to be comprehensively assessed within the
measure, and items were constructed based upon the current case definitions used to
diagnose ME, ME/CFS, and CFS. The authors have also examined construct and convergent
validity of the DSQ through the use of factor analytic strategies and comparisons with
theoretically-related measures of symptomatology and functioning. [9]

Results indicated that the DSQ measures three distinct factors of ME and CFS
symptomatology (Post-Exertional Malaise, Neurological/Cognitive Dysfunction and
Neuroendocrine, Autonomic & Immune Dysfunction). Additionally, symptomatology scores
on the DSQ were significantly correlated with the Medical Outcomes Study Short-Form 36
Survey physical health subscales [16] and the Centers for Disease Control and Prevention
Symptom Inventory composite score. [17] The authors also recently compared a CFS and
Control group on their responses to the DSQ symptom items. [18] A data mining technique
was applied to these responses, and it identified a combination of three DSQ symptom items
that accurately classified over 95% of the CFS and Control groups. The results of this study
provide some support for the DSQ’s validity. Further validation work should focus on the
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extent to which scores on the DSQ are able to distinguish between individuals with ME,
ME/CFS, and CFS, healthy controls, and other illness groups. Additionally, the racial
homogeneity of the sample utilized in this study is a limitation and decreases
generalizability of the findings. Future reliability and validity work should aim to include
representative samples of individuals with ME, ME/CFS, and CFS.
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