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ARTICLE INFO ABSTRACT

Keywords: Almost all depression measures have been developed without discussing how to best conceptualize and assess
Severity the severity of depression. The most valid rating format of depression severity scales is unsettled and has been
Depression little studied. In the present study from the Rhode Island Methods to Improve Diagnostic Assessment and
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Services (MIDAS) project, we compared the validity of alternative approaches towards rating the severity of
depressive symptoms. Data was collected using TurkPrime. One hundred eighty-five participants currently in
treatment for a mental health problem completed a self-report measure of depression and rated the symptoms on
two 4-point ordinal scales assessing symptom frequency and symptom intensity. The respondents also rated their
global level of depression severity and completed a measure of psychosocial functioning and quality of life. The
symptom ratings based on intensity and frequency were highly correlated with each other, and equally highly
correlated with subjects’ global rating of overall severity of depression, as well as ratings of psychosocial
functioning and quality of life. A composite index of severity based on the sum of frequency and severity ratings
was no more highly correlated with the external validators. The results of the present study suggest that ratings

of depressive symptoms based on either symptom intensity or symptom frequency are equally valid.

1. Introduction

The severity of depression has been most frequently quantified on
paper-and-pencil and clinician-administered rating scales. There are
numerous instruments assessing depressive symptoms, with variability
amongst them in the time frame covered (the two most common time
frames being the past one or two weeks), rating guidelines (most scales
use Likert-type ratings based on symptom frequency, persistence or
intensity), and item content.

Descriptions of scale construction typically focus on the content of
the measure. Some measures are linked to the symptom criteria that are
used to diagnose depression (Kroenke et al., 2001; Olsen et al., 2003;
Rush et al., 2003; Zimmerman et al., 2008), whereas others assess a
broad range of features that patients indicate are most important in
measuring outcome (Zimmerman et al., 2011) or assess a range of di-
agnostic and associated symptoms of depression (Rush et al., 1996). In
developing the Multidimensional Depression Assessment Scale, Cheung
and Power (2012) reviewed the content of fifteen depression scales and
how the scale they had developed would address a content gap. There
was no discussion, however, of rating formats and why a symptom
frequency format was chosen for their measure rather than a rating

format based on symptom intensity. Rarely do scale developers discuss
the reason for choosing a particular rating format.

Little research has examined which rating parameters provide the
most valid indicator of depression severity. Is the severity of depression
best conceptualized as the number of symptoms (i.e., present or ab-
sent), frequency of symptoms (e.g., every day vs. half the days vs. few
days), persistence of symptoms (e.g., always present vs. often present
vs. sometimes present), or intensity of symptoms (e.g., severe vs.
moderate vs. mild)? Williams et al. (2008), in standardizing the scoring
of the Hamilton Depression Rating Scale (HAMD), created a grid
scoring format to incorporate information regarding symptom fre-
quency/persistence and intensity in the ratings. In developing the Pa-
tient-Reported Outcomes Measurement Information System (PROMIS)
depression scale, Pilkonis et al. (2011) reviewed studies comparing
alternative response options and concluded that frequency scaling
outperformed intensity ratings, though the studies reviewed were not
studies of depression ratings.

The most valid rating format of depression severity scales is un-
settled and has been little studied. We are aware of only one study
comparing alternative rating formats in assessing depression. Parker
and colleagues examined whether it is important to consider both
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intensity and frequency constructs and found that symptom intensity
was a better indicator of severity than symptom frequency
(Parker et al., 1994).

In the present study from the Rhode Island Methods to Improve
Diagnostic Assessment and Services (MIDAS) project, we compared the
validity of alternative approaches towards rating the severity of de-
pressive symptoms. We hypothesized that ratings based on both
symptom intensity and symptom frequency would be more highly
correlated with ratings of psychosocial impairment and quality of life
than ratings based on symptom intensity alone or symptom frequency
alone.

2. Methods

Data was collected using TurkPrime, an integration of research
platforms that allows for efficient collection of large samples of data.
TurkPrime manages a panel of Mechanical Turk respondents and
partners with multiple other online market research platforms to
achieve a global reach of over 15 million respondents. The respondents
are offered the opportunity to complete surveys and other brief tasks
online from the location of their choosing for compensation. The
amount and type of compensation (e.g. cash, gift cards) depends on
which online platform the participants were drawn from. Researchers
were provided with a financial quote for data collection and TurkPrime
managed the compensation of participants. The total cost was less than
$8.00 per participant.

The respondent base of TurkPrime is referred to as the Prime Panel
and participants must be 18 years old. TurkPrime integrates with the
widely used Amazon Mechanical Turk (MTurk) as well as other online
platforms and provides services to improve the quality and function-
ality of data collection. Unlike MTurk, TurkPrime offers participants the
opportunity to provide demographic and behavioral information on an
ongoing basis for no compensation and then uses this information to
later recruit certain types of samples (e.g., Davidai, 2018; Skrzynski
et al., 2018). This approach is preferable to studies that explicitly state
inclusion or exclusion criteria in which participants are more likely to
respond dishonestly in order to be able to participate in the study
(Chandler and Shapiro, 2016).

For the current study, TurkPrime provided researchers with a fi-
nancial quote to recruit and compensate a sample of 180 participants
currently in treatment for a mental health problem. TurkPrime assessed
current psychiatric treatment as one of their ongoing pre-screening
questions using the statement, “Are you currently in treatment for a
mental health problem?” Those who endorsed current psychiatric
treatment were presented with a link to complete our survey on
Qualtrics Survey Software as one of the available tasks on their online
dashboard. After following the link, participants were given the op-
portunity to consent. Those who refused consent were navigated away
from the study. Participants then completed the survey which included
demographic questions, questions regarding their psychiatric treatment
history, a depression scale with both intensity and frequency ratings of
symptoms, and scales measuring functioning and quality of life. The
survey concluded with a debriefing message including the research
coordinator's email to contact with questions and concerns as well as
resources to locate mental health professionals in their area.

The survey included 3 ‘attention check’ questions as a measure of
validity to ensure that participants were reading and responding to each
item. The attention check questions followed the same format as the
other survey question but directed the respondent to select a specific
answer. For example, the attention check item embedded in the de-
pression scale frequency items stated “Please select 0 days.” There was
no symptom listed for this item, rather just the instruction to select 0
days. Analogously, on the intensity subscale the respondent was in-
structed to select “not present” for an item where a symptom was not
listed. Following the depression scale an item was included which again
simply directed the respondent to select a particular response option.
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Participants were excluded from analyses if they failed these attention
checks or did not complete the majority of the survey. This allows re-
searchers to check whether participants are reading each question and
exclude those who do not follow the instructions in the “attention
check” items. TurkPrime recruited additional participants to replace the
excluded subjects. Given a slight overflow in testing, this process
yielded our sample of 185 participants.

2.1. Measures

The depression scale was based on a modification of the Clinically
Useful Depression Outcome Scale (CUDOS) (Zimmerman et al., 2008).
The CUDOS includes 16 items assessing the DSM-IV/DSM-5 symptom
criteria for MDD. Compound diagnostic criteria referring to more than
one construct (e.g. problems concentrating or making decisions; in-
somnia or hypersomnia) were subdivided into their respective compo-
nents and a CUDOS item assesses each component. The individual
symptoms assessed by the CUDOS are: depressed mood, loss of interest
in usual activities, low energy, psychomotor agitation, psychomotor
retardation, guilt, worthlessness, thoughts of death, suicidal ideation,
impaired concentration, indecisiveness, decreased appetite, increased
appetite, insomnia, hypersomnia, and hopelessness. To the original
version of the CUDOS we added 2 items: loss of pleasure in usual ac-
tivities and low motivation.

The respondent was instructed to rate the symptom items on two 4-
point ordinal scales indicating “how well the item describes you during
the past week, including today.” Symptom frequency was rated as fol-
lows: 1 = 0 days, 2 = 1-2 days, 3 = 3-5 days, 4 = 6-7 days). Symptom
severity was rated as 1 = not present, 2 = mild, 3 = moderate,
4 = severe. The 2 sets of symptom ratings were displayed side-by-side.

After completion of the symptom ratings the subjects rated their
global level of depression severity. The subjects were asked to rate
the “overall level of severity of your symptoms of depression during the
past week including today” on a 5-point ordinal scale (none, minimal,
mild, moderate, severe).

Psychosocial impairment due to depression and quality of life were
assessed with the subscales from the Diagnostic Inventory for
Depression (DID) (Zimmerman et al., 2004). The six-item psychosocial
functioning subscale assesses the amount of difficulty symptoms of
depression have caused in usual daily responsibilities, relationships
with significant others such as spouse, relationships with close family
members, relationships with friends, participation in leisure activities,
and overall level of function. Items are rated on a 5-point ordinal scale
(0 = no difficulty; 4 = extreme difficulty). The quality of life subscale
assesses satisfaction with the same areas covered by the psychosocial
functioning scale as well as global satisfaction with mental health and
physical health. Items are rated on a 5-point Likert scale (0 = very
satisfied; 4 = very dissatisfied).

2.2. Data analysis

We computed a total score for the intensity ratings, the frequency
ratings, and the sum of intensity and frequency ratings. For the 3 sub-
scales (intensity, frequency, sum) we conducted 3 analyses. First, at
both the item level and total subscale level, we examined the correla-
tion between the frequency and intensity ratings, and the correlation
between each of these subscales with the sum total of frequency and
intensity scores. Second, we examined the internal consistency and
item-scale correlations for all 3 subscales. And third, we examined the
correlations between each subscale and global rating of depression se-
verity, psychosocial functioning, and quality of life. We compared the
correlations between these variables with the frequency, intensity, and
sum ratings by calculating the difference between the Fisher z trans-
formations of the correlation coefficients and dividing the difference by
the standard error (Steiger, 1980).
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Table 1
Demographic characteristics of sample (N = 185).
Characteristic No. %
Gender
Male 57 30.8
Female 120 64.9
Transgender 4 2.2
Genderqueer/other 4 2.2
Ethnicity
White 148 80.0
African-American 21 11.4
Hispanic 2 1.2
Asian 4 2.2
Multiracial 6 3.2
Other 1 0.5
Education
Less than high school 6 3.2
Graduated high school 122 65.9
Graduated 4 year college or greater 57 30.8

Age (mean * SD) 39.5 = 14.7 years

3. Results

The data in Table 1 shows that the majority of the 185 subjects were
female, white, and graduated high school. The mean age of the sample
was 39.5 years (SD = 14.7). Most subjects indicated that they were in
current treatment for depression (88.7%, n = 165). More patients were
taking medication for depression (76.3%, n = 142) than receiving
counseling for depression (60.2%, n = 112). Approximately half of the
patients were taking medication and receiving counseling (48.6%,
n = 90). More than one-third reported a history of suicide attempt
(38.2%, n = 71), and nearly half reported having previously being
hospitalized for depression (46.2%, n = 86).

The mean total score of the items based on symptom frequency
ratings was 43.2 (SD = 12.5) (range: 18-71), similar to the mean total
score of the items based on symptom intensity ratings (42.1; SD = 12.3)
(range: 18-69). The correlation between the total scale score based on
the symptom intensity and symptom frequency ratings was high
(r =0.93, p < .001). Consistent with this, for each symptom the cor-
relation between the symptom frequency and symptom intensity rating
was significant (mean = 0.81) (Table 2). We computed a sum of the

Table 2
Correlation between symptom severity and symptom frequency ratings.

Symptom Intensity vs. Intensity vs. Frequency vs.
frequency sum® sum®
Depressed mood 0.73 0.92 0.94
Lack of interest 0.81 0.95 0.95
Lack of pleasure 0.78 0.94 0.95
Poor appetite 0.82 0.95 0.96
Increased appetite 0.78 0.94 0.95
Low opinion of yourself 0.86 0.96 0.97
Difficulty sleeping 0.76 0.93 0.94
Sleeping too much 0.80 0.95 0.95
Psychomotor physically 0.81 0.95 0.96
slowed down
Feeling fidgety or 0.84 0.96 0.95
physically restless
Low energy level 0.81 0.95 0.95
Guilty feelings 0.86 0.96 0.97
Problems concentrating 0.81 0.95 0.95
Difficulty making decisions  0.84 0.96 0.96
Wishes to be dead 0.85 0.96 0.96
Suicidal thoughts 0.83 0.96 0.96
Negative view of the future  0.84 0.96 0.96
Low motivation level 0.82 0.95 0.82
Total 0.93 0.98 0.98

All correlations are significant at p < .001.
@ Sum represents the sum of the items’ intensity and frequency ratings

Table 3
Item-scale correlations for symptom intensity and symptom frequency ratings.
Symptom Symptom Symptom Sum*
intensity frequency
Depressed mood 0.73 0.78 0.80
Lack of interest 0.77 0.76 0.80
Lack of pleasure 0.76 0.73 0.79
Poor appetite 0.49 0.42 0.48
Increased appetite 0.39 0.29 0.35
Low opinion of yourself 0.73 0.76 0.77
Difficulty sleeping 0.51 0.42 0.49
Sleeping too much 0.38 0.31 0.34
Psychomotor physically slowed 0.71 0.66 0.71
down
Feeling fidgety or physically 0.49 0.43 0.47
restless
Low energy level 0.70 0.76 0.80
Guilty feelings 0.69 0.68 0.71
Problems concentrating 0.74 0.75 0.77
Difficulty making decisions 0.66 0.66 0.67
Wishes to be dead 0.67 0.63 0.67
Suicidal thoughts 0.59 0.53 0.58
Negative view of the future 0.72 0.71 0.74
Low motivation level 0.70 0.72 0.75

All correlations are significant at p < .001.
@ Sum represents the sum of the items’ intensity and frequency ratings.

intensity and frequency scores, and in general the intensity and fre-
quency ratings were equally correlated with sum total (Table 2).

All item scale correlations were significant for the frequency ratings
(mean = 0.62), the intensity ratings (mean = 0.64), and the combined
frequency/intensity ratings (mean = 0.65) (Table 3). Cronbach's alpha
internal consistency coefficients for each scale were nearly identical
(frequency, 0.92; intensity, 0.93; sum frequency/intensity, 0.96).

All correlations with the subjects’ global ratings of depression se-
verity were significant for the symptom frequency ratings
(mean = 0.52), the intensity ratings (mean = 0.51), and the summed
frequency/intensity ratings (mean = 0.54) (Table 4). None of the dif-
ferences between the correlations with the frequency and intensity
ratings were significant.

Table 4
Correlations between symptom severity and symptom frequency ratings and
global rating of severity.

Symptom Symptom Symptom Sum®
intensity frequency
Depressed mood 0.75 0.75 0.80
Lack of interest 0.62 0.68 0.69
Lack of pleasure 0.65 0.63 0.68
Poor appetite 0.39 0.38 0.40
Increased appetite 0.21 0.22 0.23
Low opinion of yourself 0.60 0.66 0.65
Difficulty sleeping 0.47 0.40 0.47
Sleeping too much 0.22 0.22 0.23
Psychomotor physically slowed 0.50 0.50 0.53
down
Feeling fidgety or physically 0.35 0.32 0.35
restless
Low energy level 0.55 0.57 0.59
Guilty feelings 0.53 0.55 0.56
Problems concentrating 0.56 0.61 0.63
Difficulty making decisions 0.57 0.56 0.58
Wishes to be dead 0.56 0.59 0.60
Suicidal thoughts 0.50 0.49 0.51
Negative view of the future 0.64 0.62 0.66
Low motivation level 0.58 0.64 0.64
Total 0.75 0.79 0.79

All correlations are significant at p < .001, except for increased appetie and
sleeping too much (p < .01).
@ Sum represents the sum of the items’ intensity and frequency ratings.
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Table 5
Correlation between for symptom severity and symptom frequency total scores
and psychosocial functioning and quality of life.

Symptom Symptom Sum”
intensity frequency
Functioning
Daily responsibilities (n = 184) 0.73 0.73 0.74
Relationship significant other 0.63 0.61 0.63
(n=127)
Relationship close family 0.65 0.65 0.66
(n=184)
Relationship friends 0.58 0.59 0.60
Leisure activities (n = 184) 0.78 0.76 0.79
Global rating 0.81 0.80 0.82
Completely unable to function 0.61 0.61 0.62
Quality of life
Daily responsibilities (n = 183) 0.59 0.65 0.63
Relationship significant other 0.35 0.39 0.38
(n=127)
Relationship close family 0.51 0.52 0.53
(n=184)
Relationship friends 0.54 0.55 0.56
Leisure activities 0.62 0.62 0.63
Mental health 0.65 0.70 0.69
Physical health 0.55 0.59 0.58
Global rating of satisfaction 0.61 0.63 0.63
Overall quality of life 0.62 0.67 0.66

All correlations are significant at p < .001.
@ Sum represents the sum of the items’ intensity and frequency ratings.

Similarly, all correlations with the ratings of functional impairment
and quality of life were significant and nearly identical for the total
score based on frequency ratings (mean = 0.63), intensity ratings
(mean = 0.61), and the combined frequency/intensity ratings
(mean = 0.63) (Table 5). None of the differences in the correlations
with the frequency and intensity ratings were significant.

4. Discussion

Illness severity is a clinically important construct. While the re-
search has not been entirely consistent, the severity of depression has
been associated with health-related quality of life (Fattori et al., 2017),
functional impairment (Goethe et al., 1993; Luty et al., 2002), suicid-
ality (Bradvik et al., 2008; Kessing, 2004; Wang et al., 2015), long-
itudinal course (Katon et al., 2010; Keller et al., 1992; Melartin et al.,
2004; Meyers et al., 2002), and several biological variables (Berent
et al., 2014; de Diego-Adelino et al., 2014; Zimmerman et al., 1986).
Moreover, the severity of depression has been at the core of con-
troversies regarding the efficacy of treatment and whether certain
forms of treatment should be recommended as first line interventions
(Zimmerman, 2019). Almost all research on severity is based on scores
on depression symptom scales. Most scales have been developed
without consideration as to how to best conceptualize and assess the
severity of depression.

In the present study we found that symptom ratings based on in-
tensity and frequency were highly correlated with each other, and
equally highly correlated with subjects’ global rating of overall severity
of depression, as well as ratings of psychosocial functioning and quality
of life. Moreover, a composite index of severity based on the sum of
frequency and severity ratings was no more highly correlated with the
external validators. Thus, the results of the present study suggest that
ratings based on either symptom intensity or symptom frequency are
equally valid.

There are, however, circumstances in which symptom intensity
ratings would be the preferred metric. In studies of rapidly effective
treatments in which outcome is assessed on a daily basis, it does not
make sense to assess the frequency of some symptoms such as sleep and
appetite disturbance. The instructional set for symptom ratings thus
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needs to be appropriate to the assessment interval, and when brief in-
tervals are used to rate the items, then symptom intensity ratings are
more appropriate (Zimmerman et al., 2018).

It is also possible that in certain subgroups of patients that intensity
and severity ratings will not be equally associated with external vali-
dators. For example, perhaps in a sample of patients with bipolar dis-
order, who experience mood swings, the correlations between valida-
tors with duration ratings will be less than the correlations with
intensity ratings.

Our sample was obtained through an online recruitment platform.
Online recruitment provides a number of advantages over traditional
data collection methods including greater affordability, efficiency, ease
in collecting large samples of data, and ability to recruit samples that
are more representative and diverse than typical subject pools. Prime
panels are more diverse than MTurk and more closely resemble the US
population. Though our sample consists of majority white, high school
educated females, this reflects the characteristics of the particular
participant pool that reported receiving treatment for a mental health
problem and is likely more representative than typical research samples
obtained at one clinical practice or in a restricted geographical area.

Online crowdsourcing platforms such as MTurk or TurkPrime
usually provide valid and high-quality data (Buhrmester et al., 2011;
Litman et al., 2015; Miller et al., 2017; Shapiro et al., 2013). However,
methods such as MTurk sometimes produce poor quality data due to
participant familiarity with similar study procedures, dishonesty, or
inattention (Chandler and Paolacci, 2017). The TurkPrime prescreening
method reduces the issue of dishonesty by asking participants if they
are in mental health treatment through ongoing behavioral questions
without compensation rather than to determine inclusion criteria for a
study (Chandler and Shapiro, 2016; Chandler and Paolacci, 2017). To
address the possible issue of inattention, we identified and removed
poor quality data by excluding participants who failed our attention-
check questions. However, online crowdsourcing is unable to control
the testing environment or verify responses, and some researchers
argue that these check questions do not sufficiently measure attention
(Hauser and Schwarz, 2015).

An additional limitation of the present study and of online crowd-
sourcing in general is the reliance on self-report measures. In the pre-
sent case, the applicability to clinician-based ratings of symptoma-
tology is uncertain.

We examined validity from one perspective—correlation with
measures functioning and quality of life. Other approaches to com-
paring the validity of measures of depression severity include predic-
tion of outcome, distinguishing patients who do and do not require
hospitalization, correlation with biological parameters of depression,
and demonstration of a larger effect size in treatment studies.
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