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Introduction: Traditional Korean medicine recognizes six types of female infertility. One of these types is liver-qi
stagnation infertility. A pattern identification questionnaire for liver-qi stagnation infertility was first developed
to objectively assess the diagnosis and treatment of liver-qi stagnation according to traditional Korean medicine.
This study examined the reliability and validity of that questionnaire.

Methods: Forty-two infertile women identically diagnosed by two liver-qi stagnation diagnostic experts were
studied. The reliability of the questionnaire was measured using Cronbach’s a, and validity was examined using
the McNemar test and kappa statistic to assess the agreement between the diagnoses by the two experts.
Construct validity was tested using factor analysis. The cutoff value for the diagnosis of liver-qi stagnation was
determined by the Youden index and concordance probability.

Results: The questionnaire had relatively high reliability, with a Cronbach’s a of 0.858. The kappa statistic for
validity was 0.6383, indicating significant agreement between the two experts. Factor analysis to test construct
validity revealed four major factors. The cutoff score for the diagnosis of liver-qi stagnation was 37, with a
sensitivity of 82.35% and specificity of 92.00%.

Conclusions: The questionnaire for liver-qi stagnation infertility may be appropriate for identifying and assessing
liver-qi stagnation and has statistical reliability and validity. Follow-up studies with large samples should be
performed to review potential problems and confirm statistical significance.

medicine and TKM treatments have been determined to be effective for
treating infertility [4,5]. Recently, TKM practice guidelines for in-

1. Introduction

Infertility or subfertility can be defined as the decreased ability or
inability to conceive because of a disease or unknown cause. Generally,
85-90% of women who attempt to conceive will do so within 1 year;
however, the remaining 10-15% who fail to conceive within 1 year are
usually diagnosed with infertility [1]. The incidence of infertility is
increasing as a result of many factors, including older age at the time of
marriage, prolonged use of contraception during marriage, artificial
abortion, stress, and environmental pollution [2]. Female-related
causes of infertility (45-55%) include ovulation disorders (15-25%),
fallopian tube and peritoneal factors (25-35%), and infertility of un-
explained cause (10-20%) [3].

Traditional Korean medicine (TKM) and combined Western

fertility that encompass study findings and expert recommendations
have been developed to promote evidence-based practice [6,7]. These
practice guidelines outline the traditional Korean diagnostic approach
of pattern differentiation to identify the imbalance among the visceral
organs, qi, and blood, which affect infertility [8]. Pattern differentiation
is a unique diagnostic approach used in TKM; symptoms and signs
manifested in patients are examined as a whole to determine the di-
agnosis [9]. In TKM, pattern identification is an important index that
assists in medical decision-making [10].

Causes of female infertility according to TKM include kidney defi-
ciency, liver-qi stagnation (LQS), blood stasis, phlegm-dampness, qi and
blood deficiency, and damp heat [11]. LQS infertility is described as a
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Fig. 1. Flowchart of the study.

condition in which LQS delays circulation to the uterus, which stag-
nates qi and blood in the uterus and induces obstruction of the Chong
meridian and Ren meridian, thereby hindering pregnancy [12]. Atten-
tion focused on the identification of the LQS infertility pattern has in-
creased because Paeonia lactiflora, an ingredient in an LQS standard
prescription known as jokyungjongoktang, has been found to promote
implantation by increasing endometrial receptivity [6,13]. Further-
more, LQS infertility has been speculated to be related to repeated
implantation failure, ovulation disorder, and infertility due to un-
explained causes; therefore, its clinical importance is emphasized [14].

Pattern identification in TKM involves the differentiation of condi-
tions by collecting information about symptoms and signs using four
traditional diagnostic methods: inspection, listening and smelling, in-
quiring, and palpation [15]. These four TKM diagnostic methods are
effective, but the results may differ according to the physician’s level of
knowledge and proficiency in diagnostic methods [16,17]. To overcome
these shortcomings, multiple studies have attempted to develop pattern
identification tools with enhanced objectivity and reproducibility
[10,18,19]. Similarly, a pattern identification questionnaire for LQS
infertility (QLQSI) was first developed to increase the objectivity and
usefulness of the TKM diagnostic method for infertility. Symptoms of
LQS infertility were identified based on reviews of Korean and Chinese
literature to develop a 16-item draft of the questionnaire. The draft
underwent three rounds of review by 20 Delphi experts who were
traditional Korean gynecologists at TKM schools nationwide. Two items
with low agreement were excluded, resulting in a 14-item QLQSI [20].

The present study evaluated the reliability and validity of the QLQSI
for diagnosing women with infertility. To standardize the diagnosis of
LQS, the cutoff score of the QLQSI was computed.

2. Methods
2.1. Participants

Participants were recruited for 6 months, from March 1, 2018, to
August 31, 2018, at the Women’s Medical Center at Cheonan Korean

Medicine Hospital of Daejeon University. Eligible participants (per the
inclusion and exclusion criteria) were enrolled in the study.

2.2. Inclusion and exclusion criteria

The inclusion criteria were as follows: women who attempted to
conceive without using contraceptives but who did not conceive within
1 year; ovarian insufficiency; reduced egg quality; repeated implanta-
tion failure; repeated miscarriage; and infertility of unexplained cause.
All participants signed and submitted an informed written consent form
for this study.

The exclusion criteria were as follows: women diagnosed with in-
fertility due to their spouse’s aspermia; women diagnosed with in-
fertility due to other spouse-related factors; and women who were de-
termined by the investigator to be unfit for the clinical trial.

2.3. Ethical consideration

This study was approved by the Institutional Review Board of the
Cheonan Korean Medicine Hospital of Daejeon University (DJUMC-
2018-BM-02). Participants were provided a thorough explanation of the
study purpose and methods before they voluntarily signed the study
consent form. This study complied with the Declaration of Helsinki.

2.4. Study design and procedure

This study was designed as a single-group observational study. After
signing the informed consent form, the participants were given a
screening number based on when they signed the form. Those who met
the inclusion criteria completed the pattern identification QLQSI and
provided their demographic information (Fig. 1).

2.4.1. QLQSI completion and pattern identification

The QLQSI (Appendix A) is a 14-item questionnaire; each item is
rated using a 6-point Likert scale ranging from 0 (not at all) to 5 (ex-
tremely severe). Items 1 to 10 are related to LQS symptoms and are
completed by the participants. Items 11 to 14 are related to tongue
diagnosis and pulse diagnosis for LQS and are completed by physicians;
in this study, items 11 to 14 were completed by two TKM physicians
who had at least 2 years of clinical experience and who specialized in
traditional Korean gynecology.

After the participants completed items 1-10, the two TKM doctors
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independently examined the participants in private rooms and com-
pleted items 11-14. After comprehensively reviewing all responses
provided in the questionnaire, the two TKM physicians indicated
whether the diagnosis was LQS or non-LQS (NLQS). A diagnosis of
NLQS involves five of the six causes of female infertility except LQS,
namely, kidney deficiency, blood stasis, phlegm-dampness, qi and
blood deficiency, and damp heat.

In addition, the total score for items 1-10 (participant score) and
that for items 11-14 (expert score) were separately recorded. Then, the
total score for items 1-14 (total score) was computed.

2.4.2. Demographic and clinical characteristics
Participants’ age, specific diagnosis of infertility, childbirth history,
and miscarriage history were examined using the questionnaire.

2.5. Sample size

The effective sample size to ensure representativity of the sample
was 42-70, which was approximately three- to five-times the number of
questionnaire items [21]. We recruited 62 participants, and 61 were
enrolled. Fifty-one participants completed the QLQSI, but the diagnosis
determined by two TKM physicians was identical for only 42 of them;
therefore, these 42 participants were included in the final analysis.
However, during the diagnostic agreement analysis, 51 participants
who completed the questionnaire were analyzed (Fig. 1).

2.6. Statistical analysis

Collected data are presented as mean * standard deviation or
number (%). To examine demographic and clinical characteristics,
continuous variables were analyzed using the independent t-test and
categorical variables were analyzed using Fisher’s exact test. To analyze
the reliability of the QLQSI, internal consistency was assessed using
Cronbach’s a. For validity testing, the McNemar test and kappa statistic
were used to assess the agreement regarding the diagnosis between the
two experts on LQS patterns. Construct validity was tested using the
principal component method from factor analysis and varimax rotation.
To determine the cutoff score for diagnosing LQS, the Youden index
[22] and concordance probability [23] were calculated. All data were
analyzed using SAS 9.4 for Windows (SAS Inc., Cary, NC, USA).

3. Results
3.1. Demographic and clinical characteristics

The mean ages of participants in the LQS and NLQS groups were
35.18 + 3.71years and 36.08 = 3.90 years, respectively. Regarding
the specific cause of infertility, seven had infertility of unexplained
cause (53.85%), five had ovulation-related infertility (38.46%), and one
had uterus-related infertility (7.69%) in the LQS group. In the NLQS
group, 12 had infertility of unexplained cause (60%), six had ovulation-
related infertility (30%), and two had uterus-related infertility (10%).
Childbirth history referred to the number of times the woman gave
birth after 20 weeks of gestation; these values were 0.15 + 0.38 in the
LQS group and 0.10 = 0.31 in the NLQS group. Miscarriage history
referred to spontaneous termination of pregnancy before 20 weeks of
gestation; these values were 0.85 = 1.34 in the LQS group and
0.65 + 1.18 in the NLQS group. There were no significant differences
between the two groups in terms of all these characteristics. Questions
regarding age were completed by 42 participants, and questions re-
garding the specific infertility diagnosis, childbirth history, and mis-
carriage history were completed by 33 participants (Table 1).

3.2. Reliability of the QLQSI

To test the internal consistency of the QLQSI, Cronbach’s a was
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Table 1
Demographic and clinical characteristics.
LQS NLQS p-value
n Mean + SDorn n Mean * SD or n
(%) (%)
Age 17 35.18 = 3.71 25 36.08 = 3.90 0.4572
Specific infertility 13 20
diagnosis
Ovulation factor 5(38.5) 6(30.00) 0.3283F
Uterine factor 1(7.69) 2(10.00)
Unexplained 7(53.85) 12(60.00)
Childbirth history 13 0.15 = 0.38 20 0.10 = 0.31 0.6556
Miscarriage history 13 0.85 = 1.34 20 0.65 *= 1.18 0.6620

Analyzed by t-test, F: Fisher's Exact test.

computed for 42 participants. Cronbach’s a for this questionnaire was
0.858, which is relatively high. The values computed after removing
each item ranged from 0.8337 to 0.8774, similar to the total Cronbach’s
a. The total correlation for all items was higher than 0.3, with the ex-
ception of item 10 (“I have irregular menstrual periods”) and item 13
(“tongue coating is thin and whitish”). In particular, item 13 had a
negative correlation (Table 2).

3.3. Validity of the QLQSI

3.3.1. Diagnostic agreement

The diagnostic agreement between expert 1 and expert 2 was ana-
lyzed. For the 51 participants who completed the questionnaire, both
experts diagnosed 17 women with LQS and 25 women with NLQS;
however, the two experts disagreed about the diagnosis for the re-
maining nine participants. Therefore, the sensitivity and specificity of
the diagnostic agreement between the two experts were 77.27% and
86.21%, respectively. The significance probability of the McNemar test
(0.7389) confirmed that there were no significant differences between
the two experts, and the kappa statistic (0.6383) confirmed that the two
experts showed significant diagnostic agreement (Table 3).

3.3.2. Construct validity

Factor analysis was performed for 14 items of the QLQSI. A prin-
cipal component analysis was performed, and the number of factors was
determined using the eigenvalue. Varimax rotation led to four factors
with an eigenvalue of 1 or more. Exploratory factor analysis showed
that the sum of eigenvalues of the four factors was 9.9472, and that

Table 2
Internal consistency of the QLQSI items.

Items-Total Cronbach’s a if items

correlation deleted
Q1. I get annoyed frequently 0.7434 0.8352
Q2. I am a little sensitive 0.4829 0.8504
Q3. I get angry easily 0.7134 0.8370
Q4. I tend to get nervous often 0.6866 0.8386
Q5. I feel like my chest is tightened ~ 0.7680 0.8337
Q6. My flank sides are full 0.6037 0.8434
Q7. I have breast pain before my 0.4177 0.8540
menstrual period
Q8. I have indigestion when I am 0.5586 0.8461
bothered about something
Q9. I sigh often 0.5813 0.8447
Q10. I have irregular menstrual 0.1486 0.8685
periods
Q11. The pulse is wiry or string-like ~ 0.6642 0.8399
Q12. Tip of the tongue is red 0.4291 0.8534
Q13. Tongue coating is thin and —0.0256 0.8774
whitish
Q14. Tongue body is red 0.4031 0.8548

Cronbach’s a = 0.858 (n = 42)
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Table 3
Diagnostic concordance among experts regarding the QLQSL
Expert 2 diagnosis p-value
n(%) NLQS LQS Sum(%)
Expert 1 diagnosis ~ NLQS 25(86.21) 5(22.73) 30 (58.82) 0.7389
LQS 4(13.79) 17(77.27) 21 (41.18)
Sum(%) 29 (56.86) 22 (43.14) 51 (100)

Kappa value =0.6383 95% Confidence Interval =(0.4244, 0.8522)

P-value was analyzed by McNemar test.

these values explained 99.47% of the total variance. The rotated com-
ponent matrix was examined to select items with factor loading of 0.5
or more. Factor loading values for factors 1 and 2 were more than 0.5
for item 11 (“the pulse is wiry or string-like”), but it was classified as 1
because the loading was slightly greater. The common factor analysis
showed that all items had a value of 0.5 or greater, so no item was
removed. However, Cronbach’s a for factor 4 had a negative value, as
did the factor loading for item 13 (“tongue coating is thin and
whitish”); therefore, construct validity should be tested again after re-
moving or modifying item 13 (Table 4).

Factor 1 consisted of eight items: item 3 (“I get angry easily”), item
1 (“I get annoyed frequently”), item 5 (“I feel like my chest is tigh-
tened”), item 2 (“I am a little sensitive”), item 4 (“I tend to get nervous
often”), item 9 (“I sigh often”), item 11 (“the pulse is wiry or string-
like”), and item 8 (“I have indigestion when I am bothered about
something”); therefore, factor 1 was referred to as the “stress response
factor.” Factor 2 consisted of two items: item 12 (“tip of the tongue is
red”) and item 14 (“tongue body is red”); therefore, factor 2 was re-
ferred to as the “tongue factor.” Factor 3 consisted of two items: item 7
(“I have breast pain before my menstrual period”) and item 6 (“my
flank sides are full”); therefore, factor 3 was referred to as the “physical
symptom factor.” Factor 4 consisted of item 10 (“I have irregular
menstrual periods”) and item 13 (“tongue coating is thin and whitish”);
therefore, factor 4 was referred to as the “other factor” (Table 4).

3.3.3. Cutoff score for diagnosing LQS

To calculate the optimal cutoff score for diagnosing LQS, the 20®
percentiles for participant scores, expert scores, and total scores were
computed, resulting in a participant score of 23, an expert score of 11,
and a total score of 37 (Table 5). We computed cutoff scores for QLQSI
with a sensitivity of at least 80%.

Table 4
Factor analysis to test the construct validity of the QLQSI.

Table 5
Cutoff scores of the questionnaire scores for a sensitivity of at least 80%.
Expert diagnosis n Variable Mean *+ SD 20™ percentile
LQS 17 Participant score 29.18 + 7.8 23
Expert score 12.74 = 1.71 11.00
Total score 42.41 = 8.18 37.00
Table 6

The Youden index and concordance probability for optimal cutoff values of the
questionnaire scores.

n  Variables Cutoff  Sensitivity(%) Specificity(%) YI CP
value
LQS 17 22 82.35 68.00 0.504 0.560
Participant 23 82.35 72.00 0.544 0.593
score
24 64.71 76.00 0.407  0.492
10 94.12 56.00 0.501 0.527
Expert 11 82.35 72.00 0.544 0.593
score
12 76.47 88.00 0.645 0.673
36 82.35 80.00 0.624  0.659
Total score 37 82.35 92.00 0.744 0.758
38 64.71 92.00 0.567 0.595

YI (Youden Index) = sensitivity + specificity—1, CP (Concordance Probability)
= sensitivity x specificity.

To confirm the goodness of fit for the cutoff scores, the Youden
index and concordance probability were calculated for the varying
scores. Their corresponding optimal cutoff scores were a participant
score of 23, an expert score of 12, and a total score of 37. The total score
of 37 showed higher values than the participant score of 23 and expert
score of 12 in the Youden index and concordance probability (Table 6).
Therefore, it was most appropriate to set the cutoff score as a total score
of 37 and to diagnose LQS when the total score was 37 or more.

4. Discussion

Reliability refers to the variance of repeated measures obtained
under the same conditions, and it encompasses the consistency, stabi-
lity, predictability, and accuracy of a measure. Reliability is tested using
the test-retest method, split-half method, multiple forms technique, and
internal consistency [24]. Cronbach’s a is used to evaluate internal

Questionnaire items Total (n = 42)

Common factor analysis

Factorl Factor2 Factor3 Factor4
Q3. I get angry easily 0.8434 0.0326 0.1622 0.0767 0.7446
Q1. I get annoyed frequently 0.8035 0.2179 0.1595 —0.0664 0.7260
Q5. I feel like my chest is tightened 0.7979 0.2184 0.2089 0.2106 0.7723
Q2. I am a little sensitive 0.7967 0.0357 —0.2322 —0.0189 0.6903
Q4. I tend to get nervous often 0.7199 0.1725 0.2039 —0.0228 0.5901
Q9. I'sigh often 0.6464 0.0236 0.2931 —0.2549 0.5693
Q11. The pulse is wiry or string-like 0.5490 0.5431 0.1840 0.0306 0.6311
Q8. I have indigestion when I am bothered about something 0.5321 0.2792 0.2374 —0.0266 0.4182
Q12. Tip of the tongue is red 0.1081 0.9331 0.1482 0.0530 0.9072
Q14. Tongue body is red 0.1965 0.8753 —0.0292 —0.2477 0.8669
Q7. I have breast pain before my menstrual period 0.1198 0.1714 0.8479 —0.0695 0.7675
Q6. My flank sides are full 0.4784 0.0398 0.6687 0.1363 0.6961
Q10. I have irregular menstrual periods 0.0677 -0.2114 0.2293 0.8552 0.7376
Q13. Tongue coating is thin and whitish 0.0768 —0.0851 0.4647 —0.7131 0.8332
Eigenvalue 4.4529 2.2204 1.8244 1.4495
% Variance 44.53 22.20 18.24 14.50
% Accumulated Variance 44.53 66.73 84.97 99.47
Cronbach’s a 0.892 0.883 0.694 -0.933

Factor extraction method: Principal axis analysis, Rotation method: Varimax, Shaded section indicates factor loading > 0.500.
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consistency and is a statistic that measures the degree of agreement
among responses to questionnaire items designed for the same purpose.
Internal consistency is considered high when the pattern of change is
nearly identical, and a value of 0.7 or more is generally considered to
satisfy reliability [25]. Cronbach’s a for the QLQSI was 0.858, which is
relatively high. In general, Cronbach’s a and the test-retest method are
used when testing the reliability of the TKM pattern identification
questionnaire [10,26]. In this study, we could not use reliability tests
other than Cronbach’s o; therefore, additional studies are needed to test
the stability and reliability using the test-retest method.

The kappa coefficient, which was found to be 0.6383, was used to
assess diagnostic agreement between the two experts. The kappa coef-
ficient is a statistic used to understand the inter-rater agreement for
categorical items. A kappa statistic between 0 and 0.2 indicates slight
agreement, a value between 0.21 and 0.4 indicates fair agreement, a
value between 0.41 and 0.6 indicates moderate agreement, and a value
between 0.61 and 0.80 indicates substantial agreement [27]. In the
present study, there was substantial diagnostic agreement between the
two experts using the pattern identification questionnaire. Because the
experts referred to the questionnaire items and made a diagnosis, the
objectivity and reproducibility of the diagnosis could be improved [28].

Validity refers to the degree to which a test appropriately measures
the variable of interest. It is generally classified as content validity,
criterion validity, and construct validity. In a previous study involving
the development of a QLQSI, content validity of the questionnaire items
was established based on the results of surveys by Delphi experts.
Criterion validity is a measure of comparing the tool of interest with an
existing validity-established instrument [29]. In the present study, we
could not find a valid instrument that could be used as a reference to
compare with our QLQSI; therefore, we used construct validity instead.
Factor analysis, which is most frequently used to test construct validity,
clusters highly correlated items into a single factor and maintains in-
dependence among factors [30]. To identify the factors, we used prin-
cipal component analysis, which is a technique used to identify a
smaller number of factors while minimizing data loss. Among factor
rotation techniques, varimax rotation is useful when evaluation of the
features of each factor rather than the variance structure of each vari-
able is desirable; therefore, we chose varimax rotation in this study.
When the eigenvalue (sum of the squares of factor loadings) is more
than 1, the variables are clustered into a factor because the explanatory
power of the factor is greater than that of each variable [31]. In our
study, four factors (“stress response factor,” “tongue factor,” “physical
symptoms factor,” and “other factor”) were found to have an eigen-
value more than 1, which explained 99.47% of the variance.

The reliability test indicated that the total correlation coefficients of
the items were less than 0.3 for item 10 (“I have irregular menstrual
periods”) and item 13 (“tongue coating is thin and whitish”), suggesting
that these two items had lower agreement than other items in the
questionnaire. Factor analysis also showed that the reliability coeffi-
cient for factor 4, which included items 10 and 13, was negative, and
that the factor loading of item 13 was negative.

Item 13 (“tongue coating is thin and whitish”) had a negative cor-
relation, suggesting that this item was in opposition to the diagnosis of
LQS. In other words, a higher score for item 13 was associated with a
lower chance of the existence of LQS. The phrasing “tongue coating is
thin and whitish” implies both thin and whitish; this needs to be ana-
lyzed to determine whether a higher score for this phrasing using a 6-
point scale signified an increase in both “thin” and “whitish.” In par-
ticular, the wording “thin” connotes a decrease in thickness; therefore,
it is possible that an increased score for the item can reverse the
meaning. Therefore, the rating scale or item phrasing should be mod-
ified.

In addition, item 10 (“I have irregular menstrual periods”) had a
low correlation; therefore, it requires modification. For this item, it was
difficult for participants to assess themselves objectively; therefore, we
asked the participants to write the dates of the first day of their last six
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menstrual periods. A normal menstrual cycle is defined as ranging from
21 to 35 days; the periods that exceeded this range by 7 days or more
and the number of periods with more than a 7-day difference in starting
dates were considered abnormal. A score of 0 was given for no such
irregularities, and a score of 5 was given for five such irregularities.
However, because the item had low correlation in our study, it is ne-
cessary to clarify the meaning of “irregular menstrual periods” by
specifically classifying “irregular periods” as “delayed menstrual
period,” “early menstrual period,” and “irregular menstruation.”

In general, the optimal cutoff score has a sensitivity of approxi-
mately 80% [32,33]; therefore, we computed the participant, expert,
and total scores of the 20 percentile for the LQS group. Additionally,
we computed the Youden index and concordance probability of each
cutoff score to analyze their goodness of fit.

The Youden index and concordance probability methods are often
used to obtain the optimal cutoff value. The Youden index [22] was first
introduced by Youden and consists of a function of sensitivity and
specificity. The score with the greatest value among the values obtained
by subtracting 1 from the sum of the sensitivity and specificity for all
values of the data is set as the optimal cutoff value. That is, a score with
the greatest sum of sensitivity and specificity is used as the optimal
cutoff score. The concordance probability method [23] was first in-
troduced by Liu. The optimal cutoff score is defined as the score that
maximized the product of sensitivity and specificity. This method has a
value between 0 and 1.

The results showed that a participant score of 23 and a total score of
37 were cutoff values of satisfying 80% sensitivity, the Youden index,
and concordance probability in common. However, cutoff value of the
expert score was 11 points based on 80% sensitivity and 12 points
based on the Youden index and concordance probability. When the
total score was 37, the Youden index and concordance probability
scores were higher than the participant score of 23 and expert score of
12. Therefore, determining LQS based on a total score of 37 was the
most appropriate diagnostic method, with a sensitivity of 82.35% and
specificity of 92.00%.

One of the limitations of this study was that there were many
dropouts during the study. Of 61 enrolled participants, 10 participants
were withdrawn due to omissions on the questionnaire. Most of these
omissions were in the expert section due to a scheduling conflict for the
two experts. Therefore, the final sample size was smaller than the initial
sample size. Furthermore, of 42 patients who received the same diag-
nosis by both experts, nine participants did not complete the demo-
graphic information items, resulting in missing answers regarding the
specific infertility diagnosis, childbirth history, and miscarriage history.

We analyzed the reliability and validity of the QLQSI and identified
the cutoff score for diagnosing LQS. Subsequent studies should be
performed to attempt to modify the items based on the issues found in
this study. Additionally, follow-up regarding the questionnaire should
be performed with a larger sample so that it could be used in clinical
practice and for infertility research as a useful tool for objectively ap-
praising TKM diagnoses and treatments.

5. Conclusion

We tested the reliability and validity of the QLQSI for women with
infertility. Cronbach’s a for the entire questionnaire was 0.858, in-
dicating relatively high reliability. Validity testing showed that the two
experts exhibited significant diagnostic agreement, with a kappa sta-
tistic of 0.6383. Construct validity was tested using factor analysis; our
four factors explained 99.47% of the total variance. The cutoff score for
LQS diagnosis was a total score of 37, which had sensitivity and spe-
cificity of 82.35% and 92.00%, respectively. The QLQSI may be an
appropriate tool for identifying and assessing LQS with statistical re-
liability and validity. Potential problems determined by our research
should be studied further to confirm the statistical significance of our
results.
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Appendix A. Pattern identification questionnaire for liver qi stagnation infertility (QLQSI)

O ONOU AWM

=
o

Items

I get annoyed frequently.

I am a little sensitive.

I get angry easily.

I tend to get nervous often.

I feel like my chest is tightened.

My flank sides are full.

I have breast pain before my menstrual period.

I have indigestion when I am bothered about something.
I sigh often.

I have irregular menstrual periods.

0

1 2 3 4 5

Not at all (Severity) Extremely severe

[=l=lelelNeNeNoE=-N=-]

0

* Please write down the dates of the first day of your last 6 menstrual periods.

MM/DD/YYYY
MM/DD/YYYY
MM/DD/YYYY
MM/DD/YYYY
MM/DD/YYYY
MM/DD/YYYY

Participant score:
The following items will be rated by an expert.

11
12
13
14

The pulse is wiry or string-like.

Tip of the tongue is red.

Tongue coating is thin and whitish.
Tongue body is red.

Expert’s diagnosis (liver qi stagnation):
Expert score:

o o oo

1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5

Total score:
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