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Purpose: The Premenstrual Symptoms Questionnaire (PSQ) is a patient-reported outcome measurement tool for premenstrual
symptoms. Although the PSQ is a very useful tool with 14 items to screen for a wide variety of premenstrual symptoms, not everyone
will respond to all the questions. Fewer questions would be less burdensome on the respondents. We aimed to develop and analyze the
psychometric properties of a short-form of the PSQ (PSQ-S).

Patients and Methods: The study participants were from an earlier study with a sample of 1388 female students. We reanalyzed
data collected from 922 students with regular menstrual cycles who completed the PSQ, premenstrual dysphoric disorder (PMDD)
scale, Somatic Symptom Scale-8 (SSS-8), and numerical rating scale (NRS) for menstrual pain. First, we selected nine items for the
PSQ-S based on the results of the corrected item-total correlation analysis. The PSQ-S was then analyzed for reliability and validity
using the classical test theory. Moreover, item response theory was applied to test the psychometric properties of the PSQ-S.
Results: Cronbach’s o for the PSQ-S score was 0.93. Principal component factor analysis revealed a one-factor model. Confirmatory
factor analysis showed that the one-factor model was a good fit. The PSQ-S total score was strongly correlated with the PSQ total
score, PMDD scale score, and SSS-8 score (r=0.978, 0.854, and 0.648, respectively) and moderately correlated with the NRS
(r=0.437). Item response theory analyses showed that the constructs and items of the PSQ-S had satisfactory discrimination, difficulty
parameters, item information curves, and test information curves. Receiver operating characteristic curve analysis revealed a cut-off
score of >22 for suspected premenstrual disorders based on the total PSQ-S score.

Conclusion: The PSQ-S, consisting of nine items from the PSQ, had sufficient reliability and validity and could be a convenient
assessment tool for premenstrual symptoms in routine clinical practice.

Keywords: menstruation, premenstrual disorders, validity testing, item response theory

Introduction

Premenstrual symptoms are characterized by a variety of psycho-physical symptoms that occur before menstruation and have
a significant impact on the quality of life of women.' Two pathological conditions of premenstrual symptoms are premenstrual
syndrome (PMS), in the field of obstetrics and gynecology, and premenstrual dysphoric disorder (PMDD), in the field of
psychiatry.>> PMDD is PMS but with particularly severe psychiatric symptoms. Additionally, the concept of premenstrual
disorders (PMDs), which considers PMS and PMDD as a continuum, has recently been proposed.”* Past reports have indicated that
the frequency of PMS is 20% to 30%° and the frequency of PMDD is 1.2% to 6.4%,° ® indicating that PMDs impair the quality
of life of many women of reproductive age. Thus, the impact of PMDs on women’s health is sufficiently large that research on
PMDs is warranted.

The pathophysiology of PMDs remains unclear, but the involvement of hormonal changes, brain monoamines such as
GABA and serotonin, and poor lifestyle has been proposed.” '? Moreover, no biomarkers have been identified for diagnosis;
instead, a daily diary such as the Calendar of Premenstrual Experience'® and the Daily Record of Severity of Problems
(DRSP),'* in which premenstrual symptoms are described, is the gold standard for accurate diagnosis. We have also translated
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and used the Japanese version of the DRSP (DRSP-J) in clinical trials,'>'® but the daily description is burdensome for
participants and may be difficult to use in large-scale epidemiological studies.

The Premenstrual Symptoms Screening Tool (PSST),'” consisting of 17 items, is widely used to screen for PMDs.'®2°
In Japan, the PMDD scale, a validated and reliable screening tool, is available and is essentially a Japanese version of the
PSST*' ENREF 15 We have also developed a separate screening tool, the Premenstrual Symptoms Questionnaire (PSQ),
which consists of 14 items and has been used in several epidemiological studies.'***** Our previous study confirmed the
reliability and validity of the PSQ and its high concordance and correlation with the PMDD scale.”* The PSQ was
correlated with somatic symptoms as assessed by the Somatic Symptom Scale-8 (SSS-8) and also with the intensity of
menstrual pain as assessed by the numerical rating scale (NRS).

To date, many patient-reported outcome measurement (PROM) tools have been used, and short versions have also
been developed. For example, the MOS 36-Item Short-Form Health Survey (SF-36) is widely used in health assessment
scales,? and its shorter version, the SF-12, has also been developed.26 While the shortened version has the advantage of
reducing the burden on participants and improving the response rate, concerns exist regarding the deviation of the
evaluation goals from the original version. Traditionally, classical test theory (CTT) has been used to analyze the
psychometric characteristics of PROMs, but it is not always sufficient. As a complementary CTT, item response theory
(IRT) has recently been used, allowing a more detailed examination of individual survey items.?’

We have used the 14-item PSQ in epidemiological studies, and although it is simpler than the 17-item PSST and
PMDD scales, it was still often found to yield non-responses or incomplete responses, which is not acceptable at present.
The aim of this study was to develop a short version of the PSQ (PSQ-S) and assess the psychometric properties of this
form using CTT and IRT.

Materials and Methods

Settings and Participants

This study used a subset of previously published data, the 2019 Japan Northeast Adolescent Cohort, in which PSQ reliability
validation was conducted.?* This involved a school-based survey that was conducted in December 2019 on all 1388 Japanese
female students from two public high schools in Sendai. All data were collected anonymously. A total of 1190 students
responded to the questionnaire, including 995 students with regular menstrual cycles (25-38 days), within three months. Of
these, we included 922 students who completed all items on the PSQ, PMDD scale, SSS-8, and NRS (Figure 1).

Questionnaire
The Premenstrual Symptoms Questionnaire and the Premenstrual Dysphoric Disorder Scale
The PSQ consists of 11 items corresponding to symptoms listed in the Diagnostic and Statistical Manual of Mental
Disorders (DSM)-5 criteria for PMDD and three items measuring the functional impairment of social and life activities as
used in the DRSP-J. Of the 14 items in the PSQ, A1-A11 correspond to premenstrual symptoms, and B1-B3 represent
the degree of social disability based on these 11 items. We further divided the students into three groups based on their
premenstrual symptoms, according to the criteria reported by Steiner et al: PMDD, moderate-to-severe PMS, and no/mild
PMS.'"-*2 Using this criterion, we reanalyzed the original data set and classified PMS severity into three levels as shown
in Table 1. As in our previous study, moderate-to-severe PMS and PMDD were grouped together as the PMDs group.*
The PMDD scale consists of 12 symptoms listed in the DSM-5 criteria for PMDD, with “Insomnia or hypersomnia”
divided into “Insomnia” and “Hypersomnia” as separate symptoms out of the 11 items listed in the DSM-5. The PMDD
scale also includes five items on functional impairment, which are the same as those used in the PSST.'?
The severity of premenstrual symptoms and the interference of these symptoms in activities were rated as 1: not at all,
2: mild, 3: moderate, and 4: severe for both the PSQ and PMDD scales. The PSQ score was calculated as the sum of 14
items (ranging from 14 to 56). The PMDD scale score was calculated in the same way, using the sum of 17 items
(ranging from 17 to 68). Cronbach’s alpha of the PSQ in the previous study®* and this study were 0.930 and 0.929,
respectively, and that of the PMDD scale was 0.932 in this study.
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Female students from two public high schools were
eligible for inclusion
(n = 1388)

Responded to the questionnaire
(n = 1190)

Before menarche
> (n =15)

Irregular menstrual
cycles (n = 80)

\ 4
Reported having regular menstrual cycles

(n =995)

Students for whom scores on the PSQ, PMDD scale,
SSS-8, and NRS were available (n = 922)

Figure | Flow chart of the study.
Abbreviations: PSQ, Premenstrual Symptoms Questionnaire; PMDD, premenstrual dysphoric disorder; SSS-8, Somatic Symptom Scale-8; NRS, numerical rating scale.

Menstrual Pain Intensity
Menstrual pain intensity was evaluated using an NRS. The NRS requires study participants to rate the severity of their
menstrual pain over the past three months on a scale of 0 (no pain) to 10 (the strongest pain imaginable) on average.

Somatic Symptom Scale-8

The Japanese version of the SSS-8 is highly reliable and validated.”® The SSS-8 consists of eight items: (1) gastro-
intestinal disorders, (2) back pain, (3) arm, leg, or joint pain, (4) headache, (5) chest pain and shortness of breath, (6)
dizziness, (7) fatigue and low energy, and (8) sleep disturbance, each with a 5-point response format (0—4), resulting in
a score ranging from 0 to 32. Our previous study showed a high correlation between the SSS-8 and PSQ total scores.?*
Cronbach’s alpha of the SSS-8 was 0.869 in this study.

Study Variables
For each participant, we extracted information from the original data set about age, school year, body weight, height, age
at menarche, PSQ, PMDD scale, SSS-8, and NRS.

Statistical Analysis

Measures of central tendency and proportions were used to summarize participant characteristics. For item reduction,
corrected item-total correlation (CITC) and Cronbach’s a if the item was deleted (CAID) were applied. We selected nine
items from the original PSQ to develop the PSQ-S. The internal consistency reliability of the PSQ-S was assessed using
Cronbach’s o. The factor structure of the PSQ-S was examined using principal component analysis (PCA). The
eigenvalue >1.0 and scree plot criteria were used to determine the number of factors to be extracted. The PCA showed
a one-factor model; therefore, we performed confirmatory factor analysis (CFA) with a one-factor structure. Model fit
was evaluated using the following fit indices: the chi-square/degree of freedom (y*/df) test, goodness-of-fit index (GFI),
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Table | Characteristics of the Study Participants (n = 922)

Characteristic

Age (years), mean (SD) 16.7 (0.9)
School year, number (%)
First year 308 (33.4)
Second year 296 (32.1)
Third year 315 (34.2)
Missing 3 (0.3)
Age at menarche (years), mean (SD) 12.0 (1.4)
Height (m), mean (SD) 157.9 (5.2)
Body weight (kg), mean (SD) 51.2 (6.9)
Menstrual pain intensity, mean (SD) 4.6 (2.8)

Severity of PMS, number (%)

No/mild PMS 753 (81.7)
Moderate-to-severe PMS 141 (15.3)
PMDD 28 (3.0)

PMDs 169 (18.3)

Abbreviations: SD, standard deviation; PMS, premenstrual syndrome; PMDD,
premenstrual dysphoric disorder; PMDs, premenstrual disorders.

adjusted GFI (AGFI), Tucker-Lewis index (TLI), comparative fit index (CFI), root mean square residual error of
approximation (RMSEA), standardized root mean square residual (SRMR), and Akaike’s information criterion (AIC).
We also performed a CFA on the original PSQ. In this analysis, we employed a one-factor model based on the results of
the previous study.** Model fit was evaluated using the same fit indices as for the PSQ-S.

2*/df values <5 indicate a good fit.”” GFI and AGFI values >0.90 indicate a good fit.>° TLI and CFI values close to 0.95
indicate a relatively good fit.>' RMSEA values <0.08 and SRMR values <0.09 suggest a good fit.** The AIC is used to compare
the goodness of fit of the model; a smaller AIC indicates a better alignment between the goodness of fit and parsimony.

Correlations were analyzed using Spearman’s rank correlation coefficient. To supplement CTT, we added an analysis
using the IRT model. The advantages of IRT are that it assesses the quality of items and measures the accuracy at
different levels of the latent trait (ie, severity of premenstrual symptoms in this study). For IRT analysis, the graded
response model (GRM) was used.*? The IRT is assumed to be unifactorial, and we confirmed the one-dimensionality of
the PSQ-S using the PCA. Discrimination parameters, difficulty parameters, item characteristic curves (ICCs), and item
information curves (IICs) were analyzed to examine item properties. The item information of all items was combined to
create a test information function and a test information curve (TIC). For discrimination, parameter (a) values <0.65 are
low, 0.65-1.34 are moderate, and >1.34 are high.>* For difficulty, parameter (also known as threshold parameter) (b)
values typically range from —3 to +3.>* The difficulty parameter for each item indicates the level of latent characteristics
(in this study, the severity of premenstrual symptoms) required to select a particular response category with a probability
of 50% or greater. The diagnostic performance of the PSQ-S for PMD classification by the PSQ was examined using
receiver operating characteristic curve (ROC) analysis. The area under the curve (AUC) was calculated. AUC values
>0.9 are considered excellent.> The cut-off score was determined using the Youden index.

All statistical analyses, except for the CFA and IRT analyses, were performed using JMP Pro 16.0.0 (SAS, Cary, NC,
USA). The CFA analysis was performed using IBM SPSS version 26 (IBM Corp., Armonk, NY, USA), and the IRT analysis
was performed using Easy Estimation 2.1.5.> Statistical significance was set at P < 0.05 (two-tailed tests).

Results

Participant Characteristics
The characteristics of the study population are shown in Table 1. The severity of PMS was classified according to the PSQ criteria.
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PSQ-S Development and Internal Consistency

To develop the PSQ-S, we applied CITC and CAID analyses (Table 2). We selected nine of the 14 items from the original
PSQ in the order of decreasing CITC value. As a result, items with CITC values <0.6 were deleted. The included items
were depressed mood, anxiety or tension, tearfulness, anger or irritability, decreased interest, difficulty concentrating,
fatigue or lack of energy, feeling overwhelmed, work efficiency, and productivity. We defined the application of these
nine items as the PSQ-S. The CITC values of the selected items were generally >0.7. Cronbach’s o was 0.93, and the
PSQ-S and PSQ had good internal consistency. We confirmed that all the CAID data in the PSQ-S were <0.93; therefore,
we confirmed that no further manipulations would improve internal consistency.

PSQ-S Factor Structure
Next, we performed PCA to explore the factor structure of the PSQ-S. The eigenvalue >1.0 criterium showed one factor,
and the scree plot also identified one factor (Figure 2).

To further analyze the factorial validity of the PSQ-S, we performed CFA (Figure 3A). CFA for the original PSQ was also
performed for comparison with the findings for the PSQ-S (Figure 3B). As shown in Table 3, the one-factor model showed a good
fit for several indicators. These values showed a similar or better fit than the measurements in the one-factor model of the PSQ.

Correlation Between PSQ-S and PSQ, PMDD, SSS, and Menstrual Pain

Next, we analyzed the consistency of premenstrual symptom assessment between the PSQ-S and PSQ. The PSQ-S total
score was very highly correlated with the PSQ total score (Spearman’s r = 0.978, P < 0.0001) (Table 4). We further
compared the correlation coefficients of the PSQ-S with those of the PMDD, SSS-8, and NRS. The PSQ-S total score

Table 2 Corrected Item-Total Correlation and Cronbach’S a if Item is Deleted for the PSQ and PSQ-S

PSQ | Corrected Item-Total | Cronbach’s o If Item | PSQ-S | Corrected Item-Total | Cronbach’s o If Item
Correlation is Deleted Correlation is Deleted

Al 0.765 0.920 Al 0.788 0.921
A2 0.720 0.922 A2 0.735 0.924
A3 0.790 0.920 A3 0.820 0919
A4 0.775 0.920 A4 0.791 0.920
A5 0.674 0.924 A5 0.680 0.927
Ab 0.716 0.922 A6 0.723 0.925
A7 0.773 0.920 A7 0.781 0.921
A8 0.515 0.929 AlO 0.713 0.925
A9 0.569 0.927 Bl 0.679 0.927
AloO 0.739 0.922

All 0.498 0.929

Bl 0.713 0.922

B2 0.571 0.927

B3 0.583 0.927

Notes: Al, depressed mood; A2, anxiety or tension; A3, tearful; A4, anger or irritability; A5, decreased interest; A6, difficulty concentrating; A7,
fatigue or lack of energy; A8, overeating or food cravings; A9, insomnia or hypersomnia; Al0, feeling overwhelmed; Al I, physical symptoms; BI, work
efficiency or productivity; B2, social activities; B3, relationships with coworkers or family.

Abbreviations: PSQ, Premenstrual Symptoms Questionnaire; PSQ-S, Premenstrual Symptoms Questionnaire Short-form.
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Figure 2 Scree plot for the PSQ-S.
Abbreviation: PSQ-S, Premenstrual Symptoms Questionnaire Short-form.

A

Figure 3 One-factor model of the PSQ-S (A) and the PSQ (B) and standardized parameter estimates.

Abbreviations: PSQ-S, Premenstrual Symptoms Questionnaire Short-form; PSQ, Premenstrual Symptoms Questionnaire; Al, depressed mood; A2, anxiety or tension; A3,
tearful; A4, anger or irritability; A5, decreased interest; A6, difficulty concentrating; A7, fatigue or lack of energy; A8, overeating or food cravings; A9, insomnia or
hypersomnia; A0, feeling overwhelmed; Al I, physical symptoms such as tender breasts, feeling of bloating, headache, joint or muscle pain, or weight gain; BI, work
efficiency or productivity; B2, social activities; B3, relationships with coworkers or family.

was correlated with the PMDD scale total score (r = 0.854), the SSS-8 total score (r = 0.648), and the NRS (r = 0.437).
The PSQ-S was found to correlate almost equally with the PSQ for these parameters.

904 https: International Journal of Women’s Health 2022:14

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Takeda et al

Table 3 Goodness-of-Fit Summary of the PSQ-S and the PSQ

Model 22 (df) GFI | AGFl | TLI | CFl | RMSEA (90% CI) | SRMR | AIC

PSQ-S One-factor (9 items + 4 error covariance) | 160.5 (23) | 0.96 0.93 0.96 | 0.98 0.08 (0.07-0.09) 0.03 204.5

PSQ One-factor (14 items + 6 error covariance) 424.1 (71) | 094 0.91 0.94 | 0.95 0.07 (0.07-0.08) 0.04 492.1

Abbreviations: PSQ-S, Premenstrual Symptoms Questionnaire Short-Form; PSQ, Premenstrual Symptoms Questionnaire; x%, chi-square; df, degrees of freedom; GFl,
goodness-of-fit index; AGFI, adjusted GFl; 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 criterion.

Table 4 Correlation Coefficients for the PSQ-S, the PSQ, the PMDD Scale, the SSS-8, and the NRS

PSQ Total Score PMDD Scale Total Score SSS-8 NRS

Spearman’s r Spearman’s r Spearman’s r | Spearman’s r
PSQ-S total score 0.978* 0.854* 0.648* 0.437*
PSQ total score 1.000%* 0.885* 0.685* 0.445*

Note: ¥<0.0001.
Abbreviations: PSQ-S, Premenstrual Symptoms Questionnaire Short-form; PSQ, Premenstrual Symptoms Questionnaire; PMDD, premenstrual
dysphoric disorder; SSS-8, Somatic Symptom Scale-8; NRS, numerical rating scale.

Assessing the Psychometric Properties of the PSQ-S Using CTT and IRT

We further applied IRT analysis to complement CTT analysis. Table 5 shows the parameterization of the PSQ and the
PSQ-S based on the GRM. The discrimination and difficulty parameters are also listed. The items deleted from the PSQ
(A8, A9, All, B2, and B3) had the lowest discrimination parameters among the 14 items. This means that removing
these items according to CTT is beneficial according to the IRT analysis. The discrimination parameters of the PSQ-S

Table 5 IRT Parameter of the PSQ and the PSQ-S

PSQ | a (SE) bl (SE) b2 (SE) b3 (SE) PSQ-S | a (SE) bl (SE) b2 (SE) b3 (SE)
Al 350 (0.17) | -0.01 (0.03) | 0.71 (0.04) | 1.58(0.07) | Al 365 (0.17) | —0.02 (0.03) | 0.70 (0.04) | 1.59 (0.07)
A2 267 (0.12) | —0.50 (0.04) | 0.52 (0.04) | 1.75(0.08) | A2 2.76 (0.13) | —0.50 (0.04) | 0.51 (0.04) | 1.75 (0.08)
A3 389 (0.18) | —0.06 (0.03) | 0.66 (0.04) | 1.38(0.06) | A3 426 (020) | -0.07 (0.03) | 0.64 (0.04) | 137 (0.06)
A4 329 (0.15) | —0.52 (0.04) | 0.48 (0.03) | 1.49 (0.07) | A4 345 (0.16) | —0.52 (0.04) | 0.46 (0.03) | 1.49 (0.07)
A5 247 (0.13) | 0.22 (0.04) 116 (0.06) | 226 (0.11) | A5 242 (0.13) | 021 (0.04) 117 (0.06) | 2.30 (0.11)
A6 246 (0.12) | —0.40 (0.04) | 0.96 (0.05) | 2.12(0.10) | A6 238 (0.12) | 041 (0.04) | 097 (0.05) | 2.17 (0.10)
A7 314 (0.14) | —0.75 (0.04) | 039 (0.03) | 143 (0.06) | A7 3.08 (0.14) | —0.75 (0.04) | 038 (0.03) | 1.45 (0.06)
A8 128 (0.08) | —0.52 (0.06) | 0.72 (0.06) | 221 (0.10) | Al0 | 2.92 (0.16) | 0.39 (0.04) 1.25 (0.06) | 2.16 (0.11)
A9 148 (0.09) | —0.04 (0.05) | 1.04 (0.06) | 2.25(0.10) | BI 213 (0.11) | —0.17 (0.04) | 1.01 (0.05) | 2.28 (0.11)
AI0 | 324(0.17) | 039 (0.04) 122 (0.06) | 2.06 (0.10)

All 118 (0.08) | —0.25 (0.06) | 1.23(0.07) | 291 (0.14)

BI 233(0.12) | —0.16 (0.04) | 0.97 (0.05) | 2.18(0.10)

B2 196 (0.13) | 0.87 (0.06) 1.78 (0.09) | 2.89 (0.17)

B3 222 (0.15) | 0.95 (0.06) 191 (0.10) | 2.95 (0.18)

Notes: a, discrimination parameter; bl-b3, difficulty parameter; Al, depressed mood; A2, anxiety or tension; A3, tearful; A4, anger or irritability; A5, decreased interest;
A6, difficulty concentrating; A7, fatigue or lack of energy; A8, overeating or food cravings; A9, insomnia or hypersomnia; Al0, feeling overwhelmed; Al |, physical symptoms
such as tender breasts, feeling of bloating, headache, joint or muscle pain, or weight gain; BI, work efficiency or productivity; B2, social activities; B3, relationships with
coworkers or family.

Abbreviations: IRT, item response theory; PSQ-S, Premenstrual Symptoms Questionnaire Short form; SE, standard error.
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Figure 4 Item characteristic curves for the PSQ-S. Theta at the horizontal axis indicates the trait level (severity of premenstrual symptoms). The vertical axis shows the
probability for an answer in each of the PSQ-S questionnaire items. Four curves (from | to 4) indicate each possible response: curve |, not at all; curve 2, mild; curve 3,
moderate; curve 4, severe. Curve |, the leftmost curve, shows the probability that each individual would choose | out of 4 ratings at different trait levels. The curve shows
that the lower the trait level, the higher the probability of choosing |. Curve 4, the rightmost curve, shows the probability that each individual would choose 4 out of 4
ratings at different trait levels. The curve shows that the higher the trait level, the higher the probability of choosing 4. Curves 2 and 3 between them are unimodal, indicating
that at a certain range of trait levels, 2 or 3 is chosen.

Notes: Al, depressed mood; A2, anxiety or tension; A3, tearful; A4, anger or irritability; A5, decreased interest; A6, difficulty concentrating; A7, fatigue or lack of energy;
A0, feeling overwhelmed; Bl, work efficiency or productivity.

Abbreviation: PSQ-S, Premenstrual Symptoms Questionnaire Short-form.

ranged from 2.13 to 4.26, demonstrating very high discrimination levels. The difficulty parameters ranged from —0.75 to
0.39 for the first parameter, from 0.38 to 1.25 for the second parameter, and from 1.37 to 2.30 for the third parameter. All
difficulty parameters in the PSQ-S were incrementally positive.

Figure 4 shows the ICCs of each item. All items appeared to be monotonic in shape, which means that for each item
on the PSQ-S, a rating of 4 indicated a high degree of discrimination. Furthermore, the respondents provided all four
answers; thus, none of the variables were dichotomous.

Figure 5 shows the IIC for each item. Item A3 (tearful) showed a peaked information curve and provided a large
amount of information within a narrow range of trait values. Contrarily, item B1 (work efficiency or productivity)
showed a flat-shaped information curve and provided a low amount of information across a wide range of trait values.

Next, we analyzed the TIC for the PSQ and PSQ-S (Figure 6). The TIC and standard error (SE) are shown. Both the
PSQ and PSQ-S were maximally informative for subjects with above-average premenstrual symptoms, judging from the
maximum TIC and minimum SE. The maximum information contents of the PSQ and PSQ-S were 25.8 and 22.6,
respectively. While the original PSQ had 14 questions, the PSQ-S reduced the number of questions to nine, a reduction to
64.3%, while retaining 87.5% of the total information. Furthermore, in the TIC pattern, the PSQ and PSQ-S had similar
shapes.
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Figure 5 Item information curves for the PSQ-S. Theta at the horizontal axis indicates the trait level (severity of premenstrual symptoms). The vertical axis shows the amount of
information for an answer in each of the PSQ-S questionnaire items. The higher the curve, the greater the amount of information in a narrower range of trait levels and, consequently, the
more highly discriminating the item is. On the other hand, items with low discrimination power show a flat curve across a wide range of trait levels, which means that they are less
informative.

Notes: Al, depressed mood; A2, anxiety or tension; A3, tearful; A4, anger or irritability; A5, decreased interest; A6, difficulty concentrating; A7, fatigue or lack of energy;
A0, feeling overwhelmed; Bl, work efficiency or productivity.

Abbreviation: PSQ-S, Premenstrual Symptoms Questionnaire Short-form.

Predictive Performance of PSQ-S for PMDs Classification

We further analyzed the ROC curve to compare the No/Mild PMS group with the PMDs group (Table 6). The AUC for
the PSQ-S total score was 0.960, indicating excellent discrimination. The PSQ-S total score ranges from 9 to 36. The cut-
off score was determined to be 22 points, with a balanced ratio of sensitivity and specificity.

Discussion
The aim of this study was to develop a short version of the PSQ and assess the psychometric properties of this form using
CTT and IRT. In this study, we developed an abbreviated version of the PSQ and found the PSQ-S to be both valid and
reliable. Moreover, a clinically useful cut-off point of the PSQ-S total score for PMDs was determined using ROC
analysis.

A previous report showed that the PSQ fits one-factor and two-factor models well in CFA.>* For the PSQ-S, a one-
factor model showed a good fit for several indicators. Typically, AIC is used to compare the goodness-of-fit of a model.
A smaller AIC indicates better adjustment between the goodness-of-fit and parsimony. Comparing the AIC value in the
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Figure 6 Test information curve and standard error of measurement for the PSQ and PSQ-S. Theta at the horizontal axis indicates the trait level (severity of premenstrual
symptoms). The vertical axis shows the amount of summative test information for the PSQ and the PSQ-S.
Abbreviations: PSQ, Premenstrual Symptoms Questionnaire; PSQ-S, Premenstrual Symptoms Questionnaire Short-form; SE, standard error.

one-factor model of the PSQ (492.1) with the AIC value of the PSQ-S in the present study (204.5), the PSQ-S was shown
to fit the one-factor model better than the original PSQ.**

Regarding CTT, the PSQ-S showed almost the same ability as the PSQ in all aspects of reliability, structural validity,
and concurrent validity. Although the PSQ-S showed slightly lower correlations with the PMDD scale total score, the
SSS-8 total score, and the NRS than the PSQ, the correlations of the PSQ and PSQ-S with these scales were almost
equal. The PSQ-S consists of eight items related to premenstrual symptoms and one item related to social impairment.
The items related to premenstrual symptoms do not include physical symptoms; however, this is because the PSQ was
originally developed based on the diagnostic criteria for PMDD in the DSM, which emphasizes psychiatric symptoms
over physical symptoms. In assessing the medical condition of PMDs, it is considered less important to assess physical
symptoms, and it would not be a problem if items assessing physical symptoms were missing from the PSQ-S.

The IRT is considered a modern theory of measurement, has been used for the characterization of various measures,
and complements the traditional CTT.*” One advantage of IRT over CTT is that IRT is test- and sample-independent.?’
By supplementing CTT with IRT, more meaningful parameter inferences could be made. A detailed psychometric review
of IRT revealed the following points. The five items removed from the PSQ based on CTT were the five lowest-ranking
items in the evaluation according to the discrimination parameter in IRT. The discrimination parameter for each item in
the PSQ-S was >2.13, indicating that all items contributed to the test information. The ICC for each item showed that all
items performed well in the IRT analysis. Based on these results, we determined that there was no need to revise the
items selected for the PSQ-S. While preparing this manuscript, an IRT analysis of the PSST was reported.*® According to
this report, “fatigue/lack of energy”, “depressed mood”, “feeling overwhelmed or out of control”, “concentration”, and
“decreased interest” were the best discrimination parameters, and these items had the highest information value. Given
that all these items were selected for the PSQ-S, it is clear that the results of the PSST analysis are consistent with our

current results.

Table 6 AUC of the ROC Analysis for the PSQ-S

AUC SE 95% CI Cut Off | Sensitivity/ Specificity PPV/INPV

PSQ-S 0.960 0.007 0.947/0.973 22 92.3/89.9 67.2/98.1

Abbreviations: AUC, area under the curve; ROC, receiver operating characteristic; PSQ-S, Premenstrual Symptoms Questionnaire Short-
form; SE, standard error; Cl, confidence interval; PPV, positive predictive value; NPV, negative predictive value.

908 https: International Journal of Women’s Health 2022:14

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Takeda et al

The IRT analysis indicated that both the PSQ and PSQ-S were maximally informative in subjects with above-average
premenstrual symptoms. In the clinical setting, healthcare providers should not be interested in premenstrual symptoms
that are less severe than average, and these PSQ and PSQ-S characteristics should not be a problem in clinical practice
for screening premenstrual symptoms. The clinical use of a validated test such as the PSQ and PSQ-S is beneficial in that
it reduces the number of false positives and false negatives. In the PSST and PSQ, severity can be classified into three
groups depending on the severity of symptoms, degree of social impairment, and number and type of impaired items: no
symptoms/mild PMS, moderate-to-severe PMS, and PMDD. However, this operation is complex and requires some
degree of proficiency. In the present study, ROC analysis was used to determine a cut-off value for discriminating
suspected cases of PMDs, which further improves the convenience of PMD screening.

Despite the development of the PSQ-S and its recognition of adequate psychometrical validity, which is a strengths of
the current study, there are also limitations. First, the study was limited to high-school students aged 1519 years. Our
previous study revealed that the onset of PMDs occurs from early adolescence;’® PMDs in adolescents are known to be
as or more prevalent than in adults.***' We believe that future studies in adults are warranted as adolescents are in the
middle of their developmental stages and are considered a special population. Second, the study only included Japanese
students. Japanese adolescents are under considerable stress due to the long hours of study required for entrance exams to
demanding schools, a peculiarity that makes them different from students in other countries. Finally, the PSQ-S was less
informative in subjects with weaker-than-average premenstrual symptoms. While this may not pose a problem for using
the PSQ-S as a screening tool for PMDs, it may be problematic in cohort studies or studies that examine trends in
treatment effects. Future studies should analyze longitudinal measurement properties.

Conclusion

This study demonstrated favorable psychometric properties of the PSQ-S, a shortened version of the PSQ, in Japanese
adolescents. The use of the shortened version is expected to reduce the burden of testing and to be further utilized as
a screening tool for PMDs in clinical and epidemiological studies. Owing to the simplicity of the PSQ-S, its routine use is
recommended in clinical practice.
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