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Purpose: The Daily Record of Severity of Problems (DRSP) is commonly used to assess
premenstrual syndrome and premenstrual dysphoric disorder throughout the world. The aim
of this study was to assess the validity and reliability of the Japanese version of the DRSP
(DRSP-)).

Materials and Methods: We analyzed 324 women with regular menstrual cycles who
completed the DRSP-J and the Premenstrual Symptoms Questionnaire (PSQ). They had all
applied to participate in an ongoing study for the treatment of their premenstrual symptoms.
The DRSP-J was examined for evidence of reliability and validity. To examine reliability, we
assessed Cronbach’s o, a measure of internal consistency, and test-retest reliability. We
assessed structural validity with principal component factor analysis (PCA) and confirmatory
factor analysis (CFA). We used PSQ total score to examine concurrent validity.

Results: Cronbach’s o for DRSP total score was 0.97. DRSP total score and individual items
showed high test-retest reliability. PCA showed a two-factor model describing mood and
behavioral and physical symptoms. CFA showed that the two-factor model derived from the
PCA was an acceptably good fit. DRSP total score correlated moderately with PSQ total
score (r = 0.42).

Conclusion: The DRSP-J showed reliable and valid measures of premenstrual symptoms in
Japanese women.
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Introduction

Premenstrual symptoms affect many women with a wide range of mood, beha-
vioral, and physical symptoms that are limited to the luteal phase.! Premenstrual
disorders (PMDs) include premenstrual syndrome (PMS) and premenstrual dyspho-
ric disorder (PMDD).? Epidemiologic surveys have shown the high prevalence of
premenstrual symptoms among menstruating women (80-90%).> A severe form of
PMS is diagnosed as PMDD mainly by its psychiatric symptoms, according to the
Diagnostic and Statistical Manual of Mental Disorders (DSM).*

The Daily Record of Severity of Problems (DRSP) is a prospective daily
charting which is widely used for the diagnosis and evaluation of PMDs. The
DRSP was developed to aid the assessment of PMDD according to the DSM
criteria. Drospirenone-containing oral contraceptives and serotonin reuptake inhi-
bitors are recognized as the standard therapy for PMDs in the world.”” The US
food and drug administration approved these drugs for PMDD. In the clinical trials
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to show the efficacy of these drugs, DRSP scores were
used as the primary endpoint.*'' The DRSP was origin-
ally developed in English by Endicott'* and has since been
translated into many languages, including German,'
Portuguese,'® and Chinese.'> We translated the DRSP
into Japanese for the purpose of this clinical study,'®
which is the first to use the Japanese version of the
DRSP (DRSP-J).!” The DRSP-J was linguistically vali-
dated according to the general cross-cultural adaptation
process, but its reliability and validity have not been
systematically evaluated.

The aims of this study were to assess the validity and
reliability of a patient-reported outcome measurement tool
for premenstrual symptoms, the DRSP-J.

Materials and Methods

Settings and Participants

We analyzed 324 Japanese women with regular menstrual
cycles who completed the DRSP-J and the Premenstrual
Symptoms Questionnaire (PSQ). They applied to partici-
pate in an ongoing clinical trial for treatment of their
premenstrual symptoms with a Royal jelly capsule supple-
ment. Participants were recruited by advertisement in local
free papers and by posters displayed in Kindai University
Hospital. This trial was registered with the University
Hospital Medical Information Network (UMIN) center
(ID UMINO000040055). Data from the first screening
cycle were used for this study.

To be eligible for the trial, women needed to fulfil all of
the following criteria: age 20 to 45 years; presence of pre-
menstrual symptoms with a suspected case of ‘moderate-to-
severe PMS’ or “PMDD” according to the PSQ;'® regular
menstrual cycles (25-38 days); no oral conceptive pill use
for 4 weeks before study entry; no concurrent therapy for
PMS, including antidepressants, herbs, and supplements, for
4 weeks before study entry; and written informed consent.
Study subjects were excluded for the following reasons:
presence of neuropsychiatric disorders; presence of very
severe interference with work, usual activities, or relation-
ships by premenstrual symptoms; serious hepatic disease,
heart disease, kidney disease, or malignant disease.

Questionnaire
Japanese Version of the Daily Record of Severity of
Problems

Japanese translation of the DRSP and the use of this
Japanese version of the DRSP for our clinical trial were

permitted by Endicott, who originally developed the
English version.'® We translated the DRSP into Japanese,
and it was linguistically validated according to the general
cross-cultural adaptation process in our previous study.'’
The back-translated version was verified for accuracy and
equivalence by Endicott. The DRSP comprises 21 items
regarding emotional and physical premenstrual symptoms
and three items regarding functional impairment of social
and life activities, all of which are rated for their severity
on a 6-point scale (1, not at all; 6, extreme). All the
symptoms are listed in Table 1.

The participants started the daily rating from the
first day of their menstruation (day 1). The DRSP total
score was calculated with the sum of the 21 premenstrual
symptoms and ranges from 21 to 126. The DRSP negative
mood score was calculated as the sum of the eight core
mood premenstrual symptoms (depressed/sad/blue, hope-
less, worthless/guilty, anxious/tense/on edge, mood
swings, sensitive to rejection, anger/irritability, conflict/
problems) and ranges from 8 to 48." These symptoms
correspond to the core mood symptoms in the DSM-5
criteria for PMDD. Luteal phase scores were calculated
by averaging the ratings of cycle day —5 to —1. Follicular
phase scores were calculated by averaging the ratings of
cycle day 6 to 10. We selected as participants those who
answered the questionnaire at least 4 days in both the

follicular and luteal phases.

The Premenstrual Symptoms Questionnaire

The PSQ was developed in our previous study to screen
for premenstrual symptoms.'® In this patient-reported out-
come measurement (PROM), the PMDD criteria from the
DSM are translated into a rating scale with degrees of
severity described in Japanese. The PSQ is useful and its
reliability and validity have been fully evaluated in our
previous studies.'®?%*! Therefore, we selected the PSQ to
study the concurrent validity of the DRSP-J.

The PSQ asks,

Within the last 3 months, have you experienced the fol-
lowing premenstrual symptoms starting during the week
before menses and stopping a few days after the onset of

menses?
The premenstrual symptoms listed are

(1) depressed mood, (2) anxiety or tension, (3) tearfulness,
(4) anger or irritability, (5) decreased interest in work,
home, or social activities, (6) difficulty concentrating, (7)

fatigue or lack of energy, (8) overeating or food cravings,
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Table | Test—Retest Intraclass Correlation Coefficients of DRSP
Total Scores and Items (N=324)*

Mid- Late Luteal Change
Follicular Phase Day Late
Phase Day 9 | —2 vs Day —I | Luteal-Mid
vs Day 10 Follicular

Total score 0.87 0.89 0.84

Negative mood | 0.81 0.85 0.81

score

la 0.69 0.76 0.65

Ib 0.68 0.84 0.77

lc 0.71 0.78 0.70

2 0.79 0.73 0.66

3a 0.77 0.77 0.74

3b 0.75 0.80 0.74

4a 0.79 0.74 0.70

4b 0.68 0.76 0.67

5 0.72 0.78 0.68

6 0.80 0.74 0.67

7 0.71 0.72 0.58

8a 0.73 0.79 0.70

8b 0.74 0.82 0.73

9a 0.70 0.77 0.65

9b 0.76 0.75 0.63

10a 0.69 0.83 0.74

10b 0.58 0.73 0.63

Ila 0.88 0.84 0.82

I1b 0.85 0.8l 0.79

llc 0.52 0.70 0.56

I1d 0.75 0.84 0.70

Notes: |a, depressed/sad/blue; Ib, hopeless; |c, worthless/guilty; 2, anxious/tense/on
edge; 3a, mood swings; 3b, sensitive to rejection; 4a, anger/irritability; 4b, conflict/
problems; 5, less interest; 6, difficulty concentrating; 7, lethargic/tired/fatigued; 8a,
increased appetite; 8b, crave specific foods; 9a, sleep more; 9b, trouble sleeping; 10a,
overwhelmed, cannot cope; 10b, out of control; |la, breast tenderness; | Ib, breast
swelling/“bloated;” | | c, headache; I 1d, joint/muscle pain. *All P < 0.001.

(9) insomnia or hypersomnia, (10) feeling overwhelmed,
and (11) physical symptoms such as tender breasts, feeling
of bloating, headache, joint or muscle pain, or weight gain.

These 11 symptoms are listed in the DSM criteria for
PMDD. The PSQ also asks whether the premenstrual

symptoms experienced interfere with (a) work efficiency
or productivity, or home responsibilities; (b) social activ-
ities; or (c) relationships with coworkers or family. These
three items measuring functional impairment of social and
life activities were same as items in the DRSP-J.'*'7 In
this study, participants were asked to rate the severity of
premenstrual symptoms on the first day of the DRSP
recording and these symptoms’ interference with activities
as 1 (not at all), 2 (mild), 3 (moderate), or 4 (severe). The
PSQ total score was calculated as the sum of 14 items and
ranges from 14 to 56.

Statistical Analysis
Means and standard deviations (SD) were calculated for
the age of participants.

The internal consistency reliabilities of the DRSP-J were
assessed with Cronbach’s o coefficient. The day-to-day test—
retest reliability was assessed with the intraclass correlation
coefficients (ICC). Adjacent days within the different phase
(mid-follicular phase day 9 vs day 10 and late luteal
phase day —2 vs day —1) were selected. The changes, calcu-
lated as late luteal minus mid follicular (day —2 minus day 9
vs day —1 minus day 10), were also assessed.

The factor structure of the DRSP-J was examined in
a principal component factor analysis (PCA) with Promax
rotation using the luteal phase scores. The eigenvalue >1.0
criteria and scree plot criteria were used to determine the
number of factors to extract.

To confirm the factorial wvalidity, we performed
a confirmatory factor analysis (CFA) with two models.
The first model was based on DSM-5 criteria for PMDD.
In this model, two dimensions were assumed. The first
dimension was the core mood dimension, which was
essential for the diagnosis of PMDD in DSM-5 criteria.
The second dimension was the other symptoms, which
was mainly behavioral and physical dimension.
The second model was based on the PCA model. In the
CFA, model fit was evaluated using fit indices: the chi-
square/degree of freedom (y*/df), the goodness-of-fit index
(GFI), the Tucker—Lewis Index (TLI), the comparative fit
index (CFI), the root mean square residual error of approx-
imation (RMSEA), the standardized root mean square
residual (SRMR), and the Akaike’s information criterion
(AIC). y*/df values <5 indicate a good fit.** GFI values
>0.90 indicate a good fit.*> TLI and CFI values close to
0.95 indicate a relatively good fit** A RMSEA value
<0.08 suggests a good fit, 0.08-0.10 a moderate fit, and
>0.10 a poor fit. SRMR values <0.09 suggest a good fit.**
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Table 2 Internal Consistency (Cronbach’s Alpha) for the Summary Scores of DRSP (N=324)

Luteal Phase Score Follicular Phase Score Luteal Phase Score Minus Follicular Phase Score
Total score 0.97 0.98 0.96
Negative mood score 0.97 0.97 0.97
Factor |: Mood 0.98 0.98 0.98
Factor 2: Behavior/Physical 0.87 0.91 0.86

Abbreviation: DRSP, Daily Record of Severity of Problems.

A smaller AIC indicated a better adjustment between
goodness-of-fit and parsimony.

Correlations were analyzed using Spearman’s rank cor-
relation coefficient.

Statistical analyses except for the CFA and the ICC were
performed using JMP Pro 15.2.0 (SAS, Cary, NC, USA).
The CFA was performed using IBM SPSS Amos 26 (IBM
Corp., New York, USA). ICC was calculated using the Excel
add-in software BellCurve for Excel 3.2.0 (Social Survey
Research Information Co., Ltd., Tokyo, Japan). Statistical
significance was set at P < 0.05 (two-tailed tests).

Results
The mean age of participants was 35.2 years (SD 6.3,
range 2045 years).

The Cronbach’s a for the DRSP total score was 0.97 in
the luteal phase and 0.98 in the follicular phase, which
indicated very good internal consistency (Table 2). In the
clinical trials to assess the efficacy of drugs for PMDs, the
evaluation of the score change from the mid follicular phase
to the late luteal phase was needed.®* ' Therefore, we further
calculated the DRSP total scores for the luteal phase minus
follicular phase. The Cronbach’s a for this score was 0.96,
which indicated very good internal consistency. The
Cronbach’s o for the DRSP negative mood score also
demonstrated good internal consistency in the luteal phase,
follicular phase, and the luteal phase minus follicular phase.

The test-retest reliability for the DRSP-J is shown in
Table 1. The test—retest values of the DRSP total score and
the DRSP negative mood score in the follicular phase, the
luteal phase, and the change score were all above 0.80.
Most of the data were within the very good range, and all
the luteal phase scores were all above 0.70.

To explore the factor structure of DRSP-J, we per-
formed a PCA. The eigenvalue >1.0 criteria showed two
factors and the scree plot also identified two factors.
Table 3 DRSP-J after
Promax rotation. The first factor (Factor 1) explained

shows the factor coefficients

59.15% of data variance and the second factor (Factor 2)
37.44%. Factor 1 can be interpreted as a mood dimension
and Factor 2 as a behavior/physical dimension.

The Cronbach’s o for each factor is shown in Table 2.
All the data showed higher than 0.80, which indicates
good internal consistency.

To analyze the factorial validity of the DRSP-J, we
performed a CFA with two models (Supplemental
Material). Model 1, which was based on DSM-5 criteria
for PMDD, showed a relatively good fit on several indi-
cators. Model 2, which was derived from a PCA, showed
a better fit than model 1 (Table 4). The superiority of
model 2 was proved by the higher GFI, TLI, and CFI
values and the lower Xz/df, RMSEA, and AIC values.
This model achieved acceptable values of the goodness-
of-fit indices for the DRSP-J.

Next, we analyzed the consistency of the evaluation of
premenstrual symptoms between the DRSP and the PSQ
(Table 5). The DRSP total score and the DRSP negative
mood score were found to be moderately correlated with
the PSQ total score (Spearman’s r = 0.42 for total score
and 0.39 for negative mood score, P < 0.0001). The
correlation of Factor 1 (mood) and the PSQ total score
was similar to that of the DRSP total score. The correla-
tion of Factor 2 (behavior/physical) and the PSQ total
score was less than that of DRSP total score but was
within the moderate range.

Discussion
The present study evaluated the DRSP-J, a PROM for
PMDs. We found strong evidence of validity and reliabil-
ity for the questionnaire. We could find only two studies
on PubMed that analyzed the reliability and validity of the
DRSP. One uses the original English version'? and the
other uses the Chinese version.'

The Cronbach’s a of the DRSP-J total score for late-
luteal minus mid-follicular change (0.96) showed a high

degree of internal consistency. This value was as high as
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Table 3 Factor Coefficients of DRSP After Promax Rotation
(N=324)

Factor | Factor 2

(Mood) (Behavior/Physical)
lc 0.94 —0.03
3b 0.93 0.00
3a 0.93 0.00
la 0.92 0.00
Ib 0.92 —0.04
4b 0.91 —0.02
10a 0.90 0.02
2 0.88 0.03
10b 0.79 0.10
5 0.78 0.07
4a 0.78 0.17
7 0.69 0.28
6 0.68 0.28
I1b -0.10 0.91
Ila —-0.17 0.84
8a 0.19 0.64
8b 0.26 0.54
9a 0.36 0.52
I1d 0.18 0.51
9b 0.38 0.44
Ilc 0.28 0.38
Eigenvalue 13.01 1.66
% of variance 59.15 37.44
explained
Correlation between
factors
Factor | 1.00
Factor 2 0.57 1.00

Notes: Value above 0.3 is expressed in bold. |a, depressed/sad/blue; Ib, hopeless; Ic,
worthless/guilty; 2, anxious/tense/on edge; 3a, mood swings; 3b, sensitive to rejection;
4a, angerl/irritability; 4b, conflict/problems; 5, less interest; 6, difficulty concentrating; 7,
lethargic/tired/fatigued; 8a, increased appetite; 8b, crave specific foods; 9a, sleep more;
9b, trouble sleeping; 10a, overwhelmed, cannot cope; 10b, out of control; | la, breast
tenderness; | Ib, breast swelling/“bloated;” | Ic, headache; 11d, joint/muscle pain.

that reported previously for the original DRSP (0.95).'
The test—retest reliability for DRSP-J was also high and as
satisfactory as that of the original DRSP. The original

study for the reliability and validity of the DRSP was
tested in two types of study participants, those with few
or no premenstrual problems and those with PMDD.'? The
participants in the DRSP-J were those with premenstrual
problems with varying degrees of severity not restricted to
PMDD. The British Royal College of Obstetrics and
Gynecology (RCOG) recommended the DRSP as the stan-
dard tool for tracking PMD symptoms not restricted to
PMDD.® Therefore, the severity of study participants’
premenstrual symptoms as recorded in the DRSP-J was
coincident with the RCOG recommendation.

One previous report on the results of a PCA of the
Chinese version of the DRSP
“mood,” “behavior,” “pain,” and “physical symptoms.

showed four factors:
»l5
In this model, physical symptoms were grouped into two
factors, “pain” (headache, joint/muscle pain) and “physical
symptoms” (breast tenderness, breast swelling/“bloated”).
This discrepancy with our findings may be explained by
differences in studies’ recruitment methods. The partici-
pants in the Chinese version of the DRSP were all young,
non-patient nursing students. However, the participants in
the DRSP-J were all complaining of premenstrual symp-
toms and seeking treatment for their symptoms.

This is the first report about the CFA for PMDs using
the DRSP. Our data indicated that a two-factor model
derived from the PCA produced an acceptably good fit
on indicators. Previous CFA reports about PMS also
showed a two-factor model.>>*® Our CFA data further
strengthen the construct validity of the DRSP-J.

One Japanese version of the DRSP has been reported
independently by another group.?” They also reported the
validity and reliability, but in their study the DRSP
responses were not recorded daily but recorded only two
days in the cycle (one day in the follicular phase and
another day in the luteal phase). This study design was
not in accordance with the usage of the original DRSP.

This study had several limitations. The main limitation
was that the participants were limited to those with pre-
menstrual problems. Therefore, it is impossible to evaluate
the construct validity of the DRSP-J in those with no
symptoms. But in the practical clinical setting, the DRSP
would be used in the diagnosis of PMDs. This limitation is
not critical because our main purpose in developing the
DRSP-J is for its application in clinical treatment trials.
A major strength of our study was the recruitment of
subjects by advertisement in local free papers and by
posters displayed in our university hospital. This allowed
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Table 4 Goodness-of-Fit Summary of the DRSP (Two-Factor Model) (N=324)

Model 2 (df) 2ldf GFI TLI CFI RMSEA (90% CI) SRMR AIC
Model | 748.59 (175) 428 0819 0911 0.926 0.101 (0.093-0.108) 0.046 860.59
Model 2 603.41 (172) 3.51 0.850 0.932 0.944 0.088 (0.081-0.096) 0.048 721.41

Notes: Model |, two-factor (8 items + |13 items + |3 error covariance); Model 2, two-factor (13 items + 8 items + 16 error covariance).
Abbreviations: DRSP, Daily Record of Severity of Problems; )(2, chi-square; df, degrees of freedom; GFl, goodness-of-fit index; TLI, Tucker—Lewis index; CFl, comparative
fit index; RMSEA, root mean square residual error of approximation; Cl, confidence interval; SRMR, standardized root mean square residual; AIC, Akaike’s information.

Table 5 Correlation Coefficients for the DRSP and the PSQ
(N=324)

PSQ Total Score Spearman’s r
Total score 0.42*
Negative mood score 0.39%
Factor |: Mood 0.41%*
Factor 2: Behavior/Physical 0.35%

Note: *P < 0.0001.
Abbreviations: DRSP, Daily Record of Severity of Problems; PSQ, Premenstrual
Symptoms Questionnaire.

the data to be applicable to any Japanese women with
premenstrual problems.

In Japan, no medications for PMDs have been approved
by the Ministry of Health, Labour and Welfare. We are
attempting to demonstrate the efficacy of new drug labelling
for the treatment of PMDs through a randomized, double-
blind, placebo-controlled trial in which we monitor PMD
symptoms with the DRSP-J. The DRSP-J would contribute
to the improvement of Japanese women’s quality of life by
assessing the efficacy of drugs in clinical trials.

Conclusions

This study presented precise evidence of the validity and
acceptability of the DRSP-J as a measure of premenstrual
symptoms in our study sample.
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