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Objective: Despite evidence for the validity of premenstrual
dysphoric disorder (PMDD) and the inclusion of the disorder
in DSM-5, variable diagnostic practices compromise the
construct validity of the diagnosis and threaten the clarity of
efforts to understand and treat its underlying pathophysiol-
ogy. Inan effortto hasten and streamline the translation of the
DSM-5 criteria for PMDD into terms compatible with existing
research practices, the authors present the developmentand
initial validation of the Carolina Premenstrual Assessment
Scoring System (C-PASS). The C-PASS (available as a work-
sheet, Excel macro, and SAS macro) is a standardized scoring
system for making DSM-5 PMDD diagnoses using two or
more months of daily symptom ratings with the Daily Record
of Severity of Problems (DRSP).

Method: Two hundred women recruited for retrospectively
reported premenstrual emotional symptoms provided two
to four months of daily symptom ratings on the DRSP.

Premenstrual dysphoric disorder (PMDD), characterized by
the emergence of emotional symptoms in the luteal phase of
the menstrual cycle, causes severe distress and impairment
among the estimated 3%—8% of women who meet DSM-5
criteria for the disorder (1, 2). Another 10%—11% of women
show evidence of a menstrually related mood disorder
(MRMD) that causes distress and impairment sufficient to
warrant treatment despite failure to meet full DSM-5 criteria
for PMDD (2). Because of the poor prospective validity of
retrospectively reported premenstrual symptoms, valid di-
agnosis requires evaluation of prospective daily symptom rat-
ings (3). In research settings, diagnosis is often made by visual
inspection of daily symptom ratings (4) (Figure 1, panel A).
However, laboratories differ in the specific manner in which
daily ratings are translated into diagnostic decisions (5, 6), and
the complex, multilevel nature of the diagnosis suggests a high

Diagnoses made by expert clinician and by the C-PASS were
compared.

Results: Agreement of C-PASS diagnosis with expert clinical
diagnosis was excellent; overall correct classification by the
C-PASS was estimated at 98%. Consistent with previous evi-
dence, retrospective reports of premenstrual symptom in-
creases were a poor predictor of prospective C-PASS diagnosis.

Conclusions: The C-PASS is a reliable and valid companion
protocol to the DRSP that standardizes and streamlines the
complex, multilevel diagnosis of DSM-5 PMDD. Consistent use
of this robust diagnostic method would result in more clearly
defined, homogeneous samples of women with PMDD, thereby
improving the clarity of studies seeking to characterize and
treat the underlying pathophysiology of the disorder.
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risk of diagnostician error. These issues motivated development
of the Carolina Premenstrual Assessment Scoring System (C-
PASS), astandardized, computerized procedure for the reliable
prospective diagnosis of DSM-5 PMDD.

DSM-5 PMDD is multifaceted and multilevel, requiring
that many conditions be met (content, cyclicity, severity, and
chronicity) at various levels (symptoms, cycles, women).
DSM-5 symptoms and their overlap with the items of
the Daily Record of Severity of Problems (DRSP) (7), the
most widely used daily symptom scale, are listed in Table 1.
Table 2 outlines our conceptualization of DSM-5 diagnostic
dimensions: 1) the content dimension, which refers to the
nature and number of symptoms; five symptoms must be
present, of which one mustbe a core emotional symptom; 2)
the cyclicity dimension, referring to both relative pre-
menstrual elevation (“premenstrual change”) and absolute
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FIGURE 1. Typical Visualization and C-PASS Visualization of DRSP Daily Symptom Ratings®
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@ C-PASS=Carolina Premenstrual Assessment Scoring System; DRSP=Daily Record of Severity of Problems. Panel A is an example of the visual inspection
method, across two cycles. Panel B is an example of the visualization produced by the SAS C-PASS macro, across three cycles.

postmenstrual clearance of symptoms, which describes the
required premenstrual onset and postmenstrual offset of
symptoms in the perimenstrual time frame (8); 3) the clinical
significance dimension, which dictates that symptoms must be
of sufficient absolute premenstrual severity and pre-
menstrual duration as to cause clinically significant distress or
impairment; and 4) the chronicity dimension, which requires
that symptoms be present in the majority of months.

The DRSP (7) measures all 11 DSM-5 PMDD symptoms.
Women rate daily symptoms on a 6-point scale from 1 (not
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at all) to 6 (extreme). This allows for evaluation of the
symptom dimensions described above; however, DSM-5 does
not give numeric thresholds for most dimensions, leading to
variability in thresholds used across laboratories. Although
the field has made some strides in standardizing diagnosis
(9), atleast two key inconsistencies remain. First, the DSM-5
requirements of “severe” premenstrual symptoms (absolute
severity) and “minimal or absent” postmenstrual symptoms
(absolute clearance) are subjective, and different studies set the
threshold for clinical significance of symptoms at different
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TABLE 1. Mapping the Items of the DRSP Onto DSM-5 Diagnostic Content for PMDD?

DRSP Item

DSM-5 PMDD Content

Core symptomes: criterion B

5. Had mood swings (e.g., suddenly felt sad or tearful)
6. Was more sensitive to rejection or my feelings were easily hurt

. Felt angry, irritable
. Had conflicts or problems with people

. Felt depressed, sad, "down,” or blue

. Felt hopeless
. Felt worthless or guilty

N NN P 00N

. Felt anxious, "keyed up,” or “on edge”

1. Marked affective lability (e.g., mood swings, feeling suddenly
sad or tearful, or increased sensitivity to rejection)

2. Marked irritability or anger or increased interpersonal conflicts

3. Marked depressed mood, feelings of hopelessness, or self-deprecating
thoughts

4. Marked anxiety, tension, and/or feelings of being keyed up or
on edge

Additional symptoms: criterion C

9. Had less interest in usual activities (e.g., work, school, friends,
hobbies)

10. Had difficulty concentrating

11. Felt lethargic, tired, fatigued, or had a lack of energy
12. Had increased appetite or overate

13. Had specific food cravings

14. Slept more, took naps, found it hard to get up

15. Had trouble getting to sleep, staying asleep

16. Felt overwhelmed, that | couldn't cope

17. Felt out of control

18. Had breast tenderness
19. Had breast swelling, felt bloated, or had weight gain
21. Had joint or muscle pain

20. Had headache

1. Decreased interest in usual activities (e.g., work, school, friends,
hobbies)

2. Subjective difficulty in concentration

3. Lethargy, easy fatigability, or marked lack of energy

4. Marked change in appetite; overeating; or specific food cravings

5. Hypersomnia or insomnia

6. A sense of being overwhelmed or out of control

7. Physical symptoms such as breast tenderness or swelling, joint or
muscle pain, sensation of “bloating,” or weight gain

Not included in DSM-5 PMDD

@ DRSP=Daily Record of Severity of Problems; PMDD=premenstrual dysphoric disorder.

rating levels on the DRSP (4). The developers of the DRSP
suggest that the most liberal acceptable delineation of
“clinically significant” symptoms would be a rating of
4 (“moderate”) or higher (7). To reduce the risk of diagnosing
normal affective experiences as a mental disorder (5, 6, 10),
we recommend that this cutoff of 4 be implemented con-
sistently as the threshold for absolute severity (premenstrual
symptoms must reach a rating of 4) and absolute symptom
clearance (postmenstrual symptoms must not exceed a rating
of 3). Second, although 30% premenstrual symptom elevation
(or premenstrual “change”) is generally used as a threshold
for significant symptom cyclicity (8, 11), at least five different
methods have been used to calculate this variable (Table 3) (4, 9,
12-15). Therefore, in the present study, we begin by examining
the combined influence of both differing calculation methods
and differing thresholds on diagnostic prevalence in our sample.

Even with validated numeric thresholds, many factors
may limit the reliability of PMDD diagnoses made using
visual inspection, making computerized diagnosis pref-
erable. First, although it is possible to evaluate many of
the diagnostic dimensions by simple visual inspection of
daily ratings, premenstrual symptom elevation relative to
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one’s postmenstrual (follicular) symptoms—which is the
most discriminating feature of PMDD (11)—cannot be readily
determined through visual inspection, and therefore must
be calculated for each symptom in each cycle. Second,
validated numeric criteria have limited clinical utility if
a clinician must calculate and concatenate the diagnos-
tic dimensions manually at symptom, cycle, and person
levels across 1,700 daily ratings (i.e., 3 months). Third, visual
inspection of ratings across the entire cycle requires
that the diagnostician ignore a great deal of distracting in-
formation that is not central to the diagnosis of PMDD. Finally,
common errors of clinical judgment, such as the tendency to
ignore base rates (which in this case are low; 3%—8% with
PMDD and an additional 10%—11% with non-PMDD MRMD
[2, 16]) and to assign too much importance to readily available
information (e.g., absolute premenstrual symptom severity
versus the more complicated relative premenstrual symptom
elevation), may introduce diagnostic error (10-12). There-
fore, although valid diagnosis of PMDD is possible using
simple visual inspection (7), poor reliability of this ap-
proach is likely due to busy clinician schedules and sources
of unconscious error. It is this state of affairs that motivated
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TABLE 2. Diagnostic Dimensions of DSM-5 PMDD?

Diagnostic Dimensions

Diagnosis Based on DRSP

DSM-5 Criteria

Content

Symptoms

Number

Cyclicity

Relative premenstrual
elevation

Absolute postmenstrual
clearance

Clinical significance

Absolute premenstrual
severity

Premenstrual duration

Not simply cyclicity of
another disorder

Chronicity

Core symptoms: felt depressed/sad/down/blue, felt
hopeless, felt worthless/guilty, felt anxious/keyed up/on
edge, had mood swings, was more sensitive to rejection/
feelings were easily hurt, felt angry/irritable, had conflicts/
problems with people

Secondary symptoms: less interest in usual activities,
difficulty concentrating, lethargic/fatigue/tired/lack of
energy, increased appetite/overate, specific food cravings,
slept more/took naps/hard to get up, trouble getting
to sleep/staying asleep, felt overwhelmed/couldn’t
cope, felt out of control, breast tenderness, breast
swelling/felt bloated/weight gain, headache, joint or
muscle pain

Impairment symptoms: less productivity at work, school,
home or in daily routine; interference with hobbies or
social activities (avoid, do less); interference with
relationships

PMDD: =1 core symptom, =5 total symptoms. Non-
PMDD MRMD: =1 core symptom

30% (relative to range of scale used) difference between
average scoresinthe premenstrual week (days —7to —1)
and average scores in the subsequent postmenstrual
week (days 4-10) (where day —1 is the day before
menstrual onset and day 1 is menstrual onset)

Symptom ratings must not exceed a value of 3 on any day
during days 4-10

Ratings must be =4 (moderate) in the premenstrual phase

Ratings must be =4 (moderate) on at least 2 premenstrual
days (not required to be consecutive)
Rule out dysmenorrhea using prospective ratings

Rule out mood and anxiety disorders with SCID-I; rule out
borderline personality disorder with SCID-II

=2 symptomatic months

Criterion B: affective lability, irritability/anger/
increased interpersonal conflicts, depressed
mood/feelings of hopelessness/self-
deprecating thoughts, anxiety/tension/feelings
of being keyed up/on edge

Criterion C: decreased interest, difficulty in
concentration, lethargy/easy fatigability/lack
of energy, change in appetite, hypersomnia/
insomnia, overwhelmed/out of control, physical
symptoms (breast tenderness, muscle pain,
bloating, weight gain)

Impairment no longer required as a condition of
diagnosis in DSM-5

Criterion A: a total of five symptoms, with at least
one from each subgroup

Criterion A: must be present in the week before
menses and improve within a few days after the
onset of menses

Criterion A: minimal or absent in the week
postmenses (following menstrual onset)

Criterion D: symptoms are associated with clinically
significant distress or interference with work,
school, usual social activities, or relationships
with others

Criterion A: in the final week before the onset of
menses

Criterion E: not merely an exacerbation of the
symptoms of another disorder

Key differential diagnoses: dysmenorrhea, bipolar
disorder, major depressive disorder, dysthymia,
and borderline personality disorder

Criterion A: in the majority of menstrual cycles;
criterion F: should be confirmed by prospective
daily ratings during at least two symptomatic
cycles

@ DRSP=Daily Record of Severity of Problems; MRMD=menstrually related mood disorder; PMDD=premenstrual dysphoric disorder; SCID-1=Structured Clinical
Interview for DSM-IV Axis | Disorders; SCID-II=Structured Clinical Interview for DSM-IV Axis Il Personality Disorders.

our development of a computerized approach (13) to making
the complex diagnosis of PMDD.

Here, we describe development of the C-PASS in a
sample of 200 women with self-diagnosed PMDD. We had
four goals. First, by providing this standardized scoring
system, we aimed to promote the reliability—and, by extension,
the construct validity—of the PMDD diagnosis by eliminating
diagnostician variability and error. Given the important
sociocultural concerns raised around the DSM-5 diagnosis,
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we believe that a move toward diagnostic specificity and
reliability is critical (5, 6, 10). Second, C-PASS data output
(from the SAS macro) provides dimensional variables for
each woman, with the goal of promoting the dimensional (as
opposed to the categorical) study of premenstrual dysphoria.
Third, C-PASS visual output (from the SAS macro) maximizes
attention to central diagnostic information (Figure 1, panel B)
with the goal of integrating the benefits of visual inspection
with the reliability of computerization. Fourth, the C-PASS
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aims to improve the clarity of
pathophysiological studies of
PMDD by permitting more
homogeneous clinical samples.

METHOD

The C-PASS Diagnostic
Method

The manual worksheet and
the SAS and Excel macros
for the C-PASS are available
at https://www.med.unc.edu/
psych/wmd/resources/clini-
cians-researchers/C-PASS
(the worksheet is also pro-
vided in the data supplement
that accompanies the online
edition of this article). The
SAS macro was developed
using a double-coding tech-
nique by authors T.A.E.M.
and J.L.J. Because DSM-5
PMDD is defined as a marked
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TABLE 3. Prevalence Impacts of Various Methods and Thresholds for Determining Significant Relative
Elevation of Premenstrual Symptoms (N=200)?

Frequency of C-PASS Diagnosis by Threshold

. 30% Threshold 50% Threshold 75% Threshold 1 SD Threshold
Calculation Method
and Diagnosis N % N % N % N %
Method 1: relative to a woman'’s postmenstrual (i.e., follicular) mean for this symptom in this cycleb
No diagnosis 93 46 96 48 105 53
Non-PMDD MRMD 54 27 53 27 47 23
DSM-5 PMDD 53 27 51 25 48 24
Method 2: relative to a woman's range of scale used across all symptoms and cycles®
No diagnosis 116 58 164 82 193 97
Non-PMDD MRMD 46 23 21 11 5 2
DSM-5 PMDD 38 19 15 7 2 1
Method 3: relative to full range of scale (fixed at 5)d
No diagnosis 120 60 170 85 193 97
Non-PMDD MRMD 44 22 16 8 5 2
DSM-5 PMDD 36 18 14 7 2 1
Method 4: relative to a woman'’s premenstrual mean for this symptom in this cycle®
No diagnosis 95 48 111 56 189 95
Non-PMDD MRMD 54 27 46 23 4 2
DSM-5 PMDD 51 25 43 21 7 3
Method 5: relative to a woman's standard deviation for this symptom in this cyclef
No diagnosis 105 54
Non-PMDD MRMD 50 25
DSM-5 PMDD 41 21

2 C-PASS=Carolina Premenstrual Assessment Scoring System; MRMD=menstrually related mood disorder;

on-off pattern occurring in
the perimenstrual time frame,
the C-PASS defines a “cycle”
as the premenstrual week of
one menstrual cycle (defined
as days —7 to —1, where —1is
the day before menstrual
onset) and the postmenstrual week of the following men-
strual cycle (defined as the 7 days following average menstrual
offset: days 4 to 10, where day 1 represents menstrual onset).
The rationale for comparing the premenstrual week of one
menstrual cycle to the subsequent postmenstrual week of the
next cycle is to establish the “switch off” of symptoms, as it is
critical to demonstrate that premenstrual symptoms do not
persist into the follicular phase. The C-PASS also requires that
at least three out of seven ratings be available in each of the
two weeks, and it requires two cycles of ratings (i.e., two
perimenstrual frames).

The diagnostic process begins by characterizing each
DRSP item in each cycle using the four diagnostic dimensions
described in Table 2. First, the symptom must show adequate
relative premenstrual symptom elevation (i.e., elevated relative
to the following postmenstrual phase), defined as a percent
symptom difference of =30% between the mean rating for the
premenstrual week and the mean rating for the postmenstrual
week (see Table 3). Second, the symptom must show absolute
clearance, defined as a maximum postmenstrual week
rating =3 (“mild”). Third, the symptom must show suffi-
cient absolute severity, defined as a premenstrual week
maximum rating =4 (“moderate”). Finally, these clinically
significant symptoms must show sufficient premenstrual du-
ration, defined as at least 2 days in the premenstrual week in
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PMDD=premenstrual dysphoric disorder.
P Method 1: (premenstrual mean — postmenstrual mean) / postmenstrual mean (this symptom, this cycle).
€ Method 2: (premenstrual mean — postmenstrual mean)
9 Method 3: (premenstrual mean — postmenstrual mean)
€ Method 4: (premenstrual mean — postmenstrual mean) / premenstrual mean (this symptom, this cycle).
f Method 5: (premenstrual mean — postmenstrual mean) / standard deviation (this symptom, this cycle).

/ (person’s maximum rating ever used — 1).
/5.

which the symptom is rated =4. If all four of these criteria are
met, the symptom meets criteria for the symptom pattern de-
scribed in DSM-5 PMDD in the present cycle. Each symptom in
each cycle is evaluated separately in this manner.

While the DSM-1V research diagnosis of PMDD required
premenstrual impairment, the DSM-5 criteria do not require
impairment for diagnosis. Therefore, the interference items
on the DRSP are not included in the C-PASS diagnostic
process, although the SAS macro provides information about
the cyclicity and clinical significance oflife interference items
from the DRSP as additional outcomes.

Next, MRMD (which subsumes both PMDD and non-
PMDD MRMD) or PMDD diagnosis is made at the cycle level by
counting the number of DSM-5 symptoms that meet the four
criteria above (see Table 2). If multiple DRSP items measuring
the same DSM-5 symptom (e.g., “felt angry, irritable” and “had
conflicts or problems with people”) meet the four criteria de-
scribed above, just one DSM-5 symptom is counted. For a cycle
to meet DSM-5 criteria for PMDD, at least five symptoms
must meet criteria in that cycle, and one of those symptoms
must be a core emotional symptom (DRSP items 1 through 8;
see Table 1). To meet the less stringent criteria for MRMD
(8), a cycle must meet criteria on at least one core emotional
symptom, but there is no requirement of a higher total
number of symptoms.
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Next, MRMD or PMDD diagnosis is made at the person
level by counting the number of cycles that meet MRMD and
PMDD criteria. If a woman meets PMDD criteria in at least
two cycles, the C-PASS makes a diagnosis of PMDD. If a
woman meets MRMD criteria in at least two cycles, the
C-PASS makes a diagnosis of MRMD. Of note, it is possible for
a woman who has provided ratings for the minimum of two
cycles to meet criteria for PMDD in one cycle while only
meeting criteria for MRMD in the other cycle. Although this
was not possible in the present study, users of this diagnostic
system may wish to gather an additional cycle of ratings from
such women in order to further assess for PMDD.

These diagnostic decisions can be made using the SAS or
Excel macros or manually using the worksheet. The SAS
macro additionally provides 1) a visual representation of
perimenstrual symptom patterns for each DRSP item across
as many cycles as provided, labeled with the diagnostic de-
cision for that item in that cycle (as shown in Figure 1, panel B),
and 2) a data set with between-person summary variables for
use in further analyses, including average number of DSM-5
symptoms met per cycle, average percent premenstrual
symptom elevation of each DRSP item across all cycles,
average maximum premenstrual severity of each DRSP item
across all cycles, and average number of severe (rated =4)
premenstrual days of each DRSP item across all cycles.

Participants, Procedure, and Materials

Between 2009 and 2015, naturally cycling women ages 18-47
years (mean=32.7 years, SD=8.21) with regular cycles (21-35
days) were recruited through flyers and e-mails seeking
women with premenstrual emotional symptoms consistent
with DSM-5 PMDD. Women were excluded if they had a
chronic medical disorder, a history of mania, substance de-
pendence, or psychosis, or any current DSM-IV axis I di-
agnosis or if they used antidepressants, benzodiazepines,
antipsychotics, or hormonal preparations. Participants were
not paid. At a baseline visit, participants reported their
medical and medication history and completed the Struc-
tured Clinical Interview for DSM-IV Axis I Disorders (17).
Participants also retrospectively reported the degree of
premenstrual increase in each of 21 symptoms (18) on a
4-point Likert scale from 1 (no change) to 4 (severe change)
(Cronbach’s alpha=0.91). A total of 267 eligible women
then completed prospective assessment.

The prospective assessment included two to four cycles of
daily DRSP ratings, along with daily reports of external events
participants believed to have affected their mood. Ratings for
days on which participants reported the occurrence of a
severe stressor not caused by symptoms were coded as
missing. Participants mailed in forms weekly. In the final
sample, 200 women provided ratings for at least two cycles.
Eighty-five percent of the women who dropped out after one
cycle had not met C-PASS PMDD criteria in the first cycle.
Among women who provided ratings for two or more cycles,
missing days were minimal (3.4%), and only 1% of daily data
were coded as missing because of external events. Expert
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diagnoses (by D.R.R.) of MRMD made before the development
of the C-PASS (on the basis of identical data) were available
for the majority of our sample (N=193; 96.5%). Because the
DRSP’s summed total score demonstrates inadequate re-
liability of change (19), descriptive statistics for single items are
considered.

RESULTS

At least five equations have been used in the literature to
calculate relative premenstrual symptom elevation, and
several thresholds for diagnosis have been proposed (30%,
50%, and 75%). With premenstrual week average minus
postmenstrual week average as the constant numerator, the
five calculation methods differ in the denominator used:
1) postmenstrual (follicular) mean (denominator: post-
menstrual week average), varying by symptom and cycle;
2) range of scale used across all ratings (denominator: woman’s
maximum rating minus one), varying by woman; 3) full-scale
range (demonimator: fixed at five); 4) premenstrual mean
(denominator: premenstrual week mean), varying by symptom
and cycle; and 5) standard deviation (denominator: standard
deviation of this symptom in this cycle for this woman), varying
by symptom and cycle. Of note, the standard deviation method
utilizes a constant one-standard-deviation threshold. In Table 3,
we examine the combined impact of these five calculation
methods and three thresholds on diagnostic prevalence.

Calculation method and threshold used to define signifi-
cant relative premenstrual symptom elevation had a large
impact on diagnostic prevalence (see Table 3). The follicular
mean method consistently proved to be the most liberal,
resulting in much higher average relative premenstrual
symptom elevation values (p<<0.001 for all comparisons) and
the highest prevalence rates. The premenstrual mean and
standard deviation methods appeared slightly more con-
servative, while the range-of-scale-used and full-scale
methods appeared most conservative. Increasing percent-
age thresholds reduced diagnostic prevalence, particularly
when using full-range and range-of-scale-used methods. For
the C-PASS protocol, we selected the range-of-scale-used
method paired with a 30% threshold because this particular
combination produced the highest agreement with expert
clinical diagnosis of MRMD. This combination also produced
prevalence rates that were reasonable in light of epidemi-
ological studies (9), assuming that rates of diagnosis should be
somewhat higher in this sample of women seeking to par-
ticipate in a study of premenstrual affective symptoms. The
use of the range-of-scale-used method also maximizes the
validity of the results in women who may not use the full
DRSP response scale. In the context of the range-of-scale-
used method, a threshold of 30% produced 94.5% diagnostic
agreement with expert clinical diagnosis, whereas a 50%
threshold produced just 34% agreement and a 75% threshold
produced just 12% agreement.

Once the protocol was finalized, we used the C-PASS
to identify three diagnostic groups: no diagnosis (N=116,
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TABLE 4. Descriptive Information for C-PASS Diagnostic Groups on Dimensions of DSM-5 PMDD?

(N=46, 23%), and DSM-5
PMDD (N=38, 19%). Table 4
presents descriptive statis-

C-PASS Diagnosis

tics for diagnostic dimensions
by group.

Criterion Validity:
Comparing C-PASS
Diagnosis With Expert
Diagnosis
Comparison of C-PASS de-
cisions (MRMD versus no
MRMD) with expert diagno-
sis revealed 94.5% agreement
(11 disagreements). Inspec-
tion of ratings and clinical
notes revealed three rea-
sons for disagreement, each
of which is instructive as to
either the usefulness of the
C-PASS or ways to improve it.
In four cases, women
who were diagnosed as having
MRMD by the C-PASS were
not diagnosed with MRMD
by expert clinician because
of persistent background
symptoms. Inspection of the
raw data revealed that the
C-PASS had identified re-
peating cyclical patterns of
anxiety (in two women) or
interpersonal rejection sen-
sitivity and anger (in two
women) that occurred in the
context of other, more per-
sistent symptoms. DSM-5
does allow a diagnosis to be
made in such cases, as long
as this pattern of symptoms
does not represent an exac-
erbation of an underlying
mood disorder, which was
exclusionary in this study.
Given 1) the clear evidence
of repeating premenstrual

No Diagnosis Non-PMDD MRMD PMDD
(N=116) (N=46) (N=38)
Diagnostic Dimensions and Outcome Mean SD Mean SD Mean SD
Content
Number of symptoms meeting criteria
DSM-5 symptoms 0.68 0.72 2.24 0.92 4.60 1.07
Psychological DRSP items 1.24 2.04 2.78 154 7.09 259
Somatic DRSP items 0.99 1.35 176 1.37 4.53 1.98
Cyclicity dimensions
Relative premenstrual symptom elevation®
Depression 10% 18 21% 13 40% 19
Anxiety 13% 20 30% 17 48% 20
Anger 18% 20 34% 17 53% 16
Mood lability 15% 20 29% 18 48% 18
Somatic symptoms 17% 22 27% 21 50% 24
Relationship interference 12% 19 23% 17 43% 18
Work interference 9% 21 21% 18 41% 22
Absolute postmenstrual symptom clearance
(postmenstrual maximum)
Depression 2.38 1.33 2.24 110 2.21 0.84
Anxiety 2.60 131 2.43 1.05 224 077
Anger 2.62 1.35 2.44 1.04 220 084
Mood lability 2.44 1.38 2.42 119 2.10 0.90
Somatic symptoms 2.13 1.34 2.04 1.03 174 0.86
Relationship interference 2.08 1.36 2.08 1.18 1.79 0.88
Work interference 2.32 1.38 2.30 121 178 0.72
Clinical significance dimensions
Absolute premenstrual symptom severity
(premenstrual maximum)
Depression 311 137 3.63 124 4.67 1.05
Anxiety 3.45 1.39 4.11 117 492 1.03
Anger 3.80 1.38 4.34 0.98 536 0.69
Mood lability 3.48 1.40 4.28 1.03 5.10 0.75
Somatic symptoms 3.13 150 3.60 133 4.60 137
Relationship interference 3.01 1.58 3.70 148 472 1.09
Work interference 2.95 142 3.69 127 4.43 122
Premenstrual symptom duration (humber of
premenstrual days =4)
Depression 0.94 1.28 143 155 3.36 1.95
Anxiety 1.44 1.40 2.32 161 4.23 191
Anger 1.59 1.50 2.77 1.62 4.52 1.56
Mood lability 1.24 1.30 2.33 155 406 181
Somatic symptoms 1.89 155 2.00 1.89 3.99 236
Relationship interference 153 1.37 1.59 151 3.23 1.79
Work interference 1.67 116 1.59 155 3.00 206

2 C-PASS=Carolina Premenstrual Assessment Scoring System; DRSP=Daily Record of Severity of Problems;
MRMD=menstrually related mood disorder; PMDD=premenstrual dysphoric disorder. Depression was measured with
DRSP item 1, anxiety with item 4, mood lability with item 5, somatic symptoms with the average of items 18, 19, and 21,
relationship interference with item 24, and work interference with item 22.

elevations and postmenstrual
declines on these symptoms
and 2) the absence of DSM-IV axis I disorders in this sample, we
believe that the C-PASS decision for these women is
accurate.

In three other cases, women with insufficient premen-
strual symptom severity (symptoms failing to reach a rating
of 4 [moderate] in the premenstrual phase) or insufficient
duration of severe symptoms (less than 2 premenstrual days
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P Relative symptom elevation was calculated using the range-of-scale-used method (method 2 in Table 3).

of at least moderate symptoms) were diagnosed with MRMD
by expert clinician but were not diagnosed by the C-PASS.
Although these women showed genuine menstrual cycle
entrainment of symptoms, they failed to meet the a priori
definition of a clinically significant mental disorder, and we
believe that the C-PASS decision not to diagnose these
women is accurate.
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In the remaining four cases, women with “late” menstrual
clearance of symptoms (symptoms persisting through the end
of menses) were accurately diagnosed with MRMD by expert
clinician, whereas the C-PASS, which evaluates symptom
clearance during days 4 to 10, failed to diagnose them because
it judged that the symptoms had not cleared adequately. We
believe that the expert clinician was correct in these cases to
allow for more individual variability in the timing of post-
menstrual symptom clearance, and this provides an impor-
tant area for improving the C-PASS. In a future study (for
which data collection is under way), we will evaluate dif-
ferences between diagnosis made based on standardized days
4-10 and diagnosis made based on an individualized last day
of menses plus 7 days. Although the latter may seem the
intuitive choice, the former may have the benefit of greater
biological validity, as the start of menstrual bleeding is a less
ambiguous stimulus to self-report than the end of menses. In
sum, we believe that the C-PASS mistakenly failed to diagnose
just four women with MRMD (2% of the sample).

Comparison of Retrospective Premenstrual Symptoms
to C-PASS Diagnosis

Consistent with previous reports (18), logistic regression
revealed that retrospectively reported premenstrual symp-
tom change was a significant but weak predictor of both
C-PASS MRMD diagnosis (standardized B=0.038, SE=0.011;
x2=11.46, p<0.001; odds ratio for a one-standard-deviation
increase in retrospective symptoms, 1.03, 95% CI=1.01-1.06)
and C-PASS PMDD diagnosis (standardized B=0.061,
SE=0.016; x>=14.01, p<<0.001; odds ratio for a one-standard-
deviation increase in retrospective symptoms, 1.06, 95%
CI=1.03-1.09). Given this poor predictive validity of ret-
rospectively reported premenstrual symptoms, attempts
to identify a reasonably sensitive and specific cutoff value
for the prediction of C-PASS diagnoses were unsuccessful
(for MRMD diagnosis, area under the curve [AUC]=0.63,
95% CI=0.56-0.70; for PMDD diagnosis, AUC=0.70, 95%
CI=0.62-0.78).

DISCUSSION

Despite evidence for the existence and burden of PMDD (9),
inconsistent diagnostic practices compromise the construct
validity of the disorder (10), undermine accurate clinical
diagnosis (14), and threaten the clarity of efforts to charac-
terize the pathophysiology of the disorder. In an effort to
hasten and streamline the translation of the DSM-5 PMDD
criteria into standardized terms compatible with existing
research practices, this study presents the C-PASS, a scoring
system for prospective ratings on the DRSP that can be used
either manually or with macro programs for SAS and Excel.

This study also draws attention to and resolves an egregious
mathematical inconsistency in the literature: The use of at
least five different equations for calculating the degree of
premenstrual symptom elevation relative to baseline (often
referred to as “premenstrual change”) has introduced
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unacceptable between-laboratory and between-clinic vari-
ability in the meanings of MRMD and PMDD. In light of the
present validity findings, we recommend that the range-of-
scale-used method (Table 3) be utilized in combination with a
30% threshold. Whatever methods are used, both calculation
equations and thresholds should always be explicitly described
in studies of MRMD and PMDD. This represents a crucial step
toward construct validity and replicability of findings.

The present work holds the potential to increase the re-
liability of PMDD diagnosis; however, additional work should
further examine the validity of the diagnostic thresholds used
in the C-PASS, especially the number of symptoms per cycle
that best defines a group of women in need of diagnosis and
treatment. Of note, the dimensions of PMDD diagnosis were
normally distributed; ultimately, PMDD may be best concep-
tualized in a continuous, dimensional manner that could be
described more precisely in future editions of DSM (“uni-
symptom” versus “multisymptom”; or “with rapid offset”
versus “with gradual offset”). Future research must also de-
termine whether MRMD and PMDD arise from normally
distributed risk processes related to those described in the
Research Diagnostic Criteria (15, 20) framework, or whether
there are more categorical pathophysiological processes at play.

Limitations and Future Directions

Several limitations of this study are noteworthy. First, be-
cause the C-PASS was designed to identify premenstrual
symptoms of a clinically significant nature, it may fail to
identify women who demonstrate significant menstrual-
cycle entrainment of symptoms that are not premenstrual
(e.g., affective symptoms at midcycle [21]), or those whose
symptoms do not show sufficient absolute severity or clearance.
Second, because the C-PASS seeks to balance efficiency with
reliability, it does not rule out the possibility of significant late
follicular symptoms; however, if significant late follicular
symptoms are present, this may signal the need for differential
diagnosis. Third, the C-PASS was developed for the DRSP, given
that this scale assesses all DSM-5 content; however, other useful
rating scales for PMDD exist (e.g., the Daily Symptom Record
[22]). Limitations of the DRSP, such as scale sensitivity (i.e.,
relative to a 100 mm scale) and unbalanced content coverage,
should be addressed. Fourth, the C-PASS may fail to accurately
diagnose some women with late symptom clearance; future
work should determine whether self-reported menstrual offset
is sufficiently accurate to permit the use of personalized
postmenstrual weeks for each woman. Additional validation
work must demonstrate that the methods and thresholds se-
lected here are calibrated to ensure that only women who need
treatment are diagnosed with PMDD. Finally, women seeking
treatment for PMDD in clinical settings may prove to be
qualitatively different from women in research settings.

Research Applications

The C-PASS has myriad applications in research. In the
context of clinical research, the use of a standardized, reliable
system of diagnosis would ensure shared diagnostic meaning
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across laboratories, and it would ensure homogeneous
samples. The C-PASS also allows for dimensional character-
ization of symptoms across individuals and samples according
to central dimensions of PMDD diagnosis (see Table 2), which
may allow for the eventual identification of meaningful dif-
ferences, if any, between women with PMDD and those with
other MRMDs. Further development of this system may allow
for the identification of distinct subgroups with differing
pathophysiology (23). Finally, it should be noted that the
C-PASS can also be used to identify cycles meeting criteria for
PMDD, a feature that could be useful for defining treatment
response in the context of clinical trials.

Clinical Implications

There are currently no reliable and valid diagnostic proce-
dures for PMDD that are feasible for widespread clinical
application. Given the time involved in prospective assess-
ment, nearly 90% of clinicians who treat PMDD rely on
patient retrospective self-report, which is known to be prone
to false positives, to make diagnoses (14). This is troubling
when considered in tandem with the present evidence that
1) there is a relatively low prevalence of true PMDD even
among women seeking assessment for premenstrual symp-
toms, and 2) variability on retrospective self-report of pre-
menstrual symptoms does not provide substantial information
about whether a standardized, prospective diagnosis of PMDD
is present. Rigorous experimental (24) and longitudinal (16)
studies have established the biological validity of PMDD, and
treatments are available; however, assessments that combine
validity, reliability, and efficiency need to be developed so that
women with the disorder can receive treatment, and women
without the disorder can search for alternative causes of their
symptoms. Standardization of research diagnoses through the
C-PASS represents an initial step toward development of ef-
ficient and reliable clinical tools. The current C-PASS mate-
rials may be immediately useful clinically; however, additional
development is needed to digitize data collection and
streamline the diagnostic process for clinical application.
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