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[Abstract]

This study developed and validated a continued-use experience scale for menstrual cycle tracking applications (MCTAs) based
on the expectation-confirmation model of information systems continuance. Five factors and 25 initial items were derived from
theory, studies, and app functions, and refined through a focus group interview with seven female users. Exploratory factor
analysis was conducted with sample A (n = 202), followed by confirmatory factor analysis with an independent sample B (n =
208). The final scale comprised 22 items across the five factors, i.e., actual use experience, expectation confirmation, perceived
usefulness, user satisfaction, and continuance intention. The measurement model showed good fit and internal consistency, with
acceptable convergent and discriminant validity. The scale provides a tool for evaluating continued-use experiences with MCTAs

and supporting user-centered design improvements.
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Table 1. Initial evaluation factors and measurement items for
MCTAs continued-use experience based on theory
and literature review

Evaluation "
Dimensions Initial Items (25) References
Ease of recording input (AUE1)
Fit of recording content (AUE2) Epstein et al.
Adaptability to cycle changes (2017)[71;
(AUES) Levy and
Actual Use Ease of identifying prediction Romo—Avilés
Experience information (AUE4) (2019)[51;
(AUE) Comprehensibility of symptom Pichon et al.
analysis (AUE5) (2022)[8];
Relevance of personalized Patel et al.
feedback (AUE6) (2024)[3]
Autonomy in data control (AUE7)
Confirmation of recording
experience (EC1)
Expectation Confirmation of prediction and Oliver
pectalio analysis (EC2) (1980)[12];
Confirmatio : . o ;
n (EC) Confirmation of pergonahzatlon Bhattacherjee
and data processing (EC3) (2001)[13]
Overall expectation confirmation
(EC4)
Understanding cycle regularity
(PU1)
Recognition of cycle changes Davis
(PU2) :
. (1989)[14];
. Understanding symptom )
Perceived . ) Bhattacherjee
relationships (PU3) .
Usefulness i . (2001)[13];
Preparation for menstruation and
(PU) Ao MCTAs user
daily life (PU4) '
. e - studies[2],
Direct physician communication [31.[5].[7]
(PU5) B
Support for self-management
(PUB)
Overall satisfaction (SAT1)
User Positive feelings during use (SAT2) Oliver
. . Positive evaluation of app choice | (1980)[12];
Satisfaction ;
(SAT) (SAT3) . Bhattacherjee
Closeness to an ideal use (2001)[13]
experience (SAT4)
Bhattacherjee
Future continued use (CI1) (2001)[13];
Continuance | Maintenance of routine use (CI2) Levy and
Intention Long—term continued use (CI3) Romo—Avilés
(CI) Preference for continued use over | (2019)[5];
similar applications (Cl4) Patel et al.
(2024)[3]
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Table 3. General characteristics of the samples

. EFA (A) CFA (B)
Variable Category
N % N %
18-24 40 19.80 26 12.50
25-29 26 12.87 58 27.88
Age 30-34 68 33.66 81 38.94
35-39 64 31.68 40 19.23
=40 4 1.98 3 1.44
Meiyou 99 49.01 106 50.96
Dayima 27 13.37 30 14.42
Main App
Flo 38 18.81 22 10.58
Clue 38 18.81 50 24.04
<High school 3 1.49 10 4.81
Associate 47 23.27 28 13.46
Education Bachelor’s 70 34.65 71 34.13
Master’s 38 18.81 78 37.50
=Doctoral 44 21.78 21 10.10
Total 202 | 100.00 | 208 | 100.00
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Table 4. Major item revisions after the preliminary user FGI

Code Initial Issue FGI Feedback Revision

Extended functions
also shaped actual
use; content
overlapped with
other items

Personalized
AUEG feedback
relevance

Fit of extended
functions

Combined data -
Four participants

: Data—sharin
AUE7 access, use, noted multiple ata—sharing
sharing, and ; control
; judgments
deletion
Combln_ed Three participants Personalized
personalized e
EC3 support and data found joint support
; evaluation difficult confirmation
processing
ome participants
) . S P P Health
Direct physician lacked relevant .
PU5S L L communication
communication communication
support

experience

Reflected brand
Preference over
Cl4 e preference or
similar apps ™ )
competitive choice

Deleted before
EFA

E 5 A ALZALFGI & 2haEl BME Q02N g £X 23
Table 5. Measurement items finalized for exploratory factor
analysis after the preliminary user FGI

Code [tem
AUE1 | can easily record my menstrual dates.
AUE2 The app’s recording options fit my actual needs.

AUES | | can use the app normally even when my cycle changes.

AUE4 | | can distinguish actual from predicted menstrual periods.

AUES5 | | can understand the app’s cycle and symptom analyses.

AUE6 | | can choose and use other health features as needed.

AUE?7 | | can decide whether my menstrual health data are shared.

EC1 My actual recording experience meets my expectations.

EC2 | The cycle predictions and analyses meet my expectations.

EC3 | The app’s personalized support meets my expectations.

EC4 Overall, the app performs as | expected.

PU1 The app helps me understand my cycle pattern.

PU2 | The app helps me notice changes in my menstrual cycle.

PU3 The app helps me understand changes in pain, flow, or

mood.
PU4 The app helps me prepare for my period in advance.
PUS The app helps me organize information for health—-related

communication.

PU6 The app helps me better manage my menstrual health.

SAT1 Overall, | am satisfied with the app.

SAT2 Using the app makes me feel good.

SAT3 | think choosing this app was the right decision.

SAT4 | The app is close to my ideal menstrual management tool.
cH | plan to continue using the app.
Cl2 | will continue using the app to record my periods.
CI3 | am willing to use the app long term.

http://www.dcs.or.kr
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Table 7. Exploratory factor analysis results

Cods Rotated Component Loadings o
AUE PU SAT Cl EE
AUE3 .841
AUE1 .821
AUE2 .806
AUES6 774 .902
AUE4 .756
AUE5 .755
AUE7 752
PU4 .819
PU2 .801
PU3 .789 .869
PU6 .783
PU1 754
SAT2 .818
SAT3 812
SAT4 .801
SAT1 767
c .853
Cl2 .822 .825
CI3 .81
EC4 .831
EC2 794 762
EC1 791

Rotated SS
Loadings

.872

4.461 | 3.356 | 2.848 | 2.296 | 2.067

Variance =
(%) 20.277 | 15.254 | 12.948 | 10.437 | 9.394 202

Cumulative
(%)

Note: Factor loadings below .4 are suppressed.

20.277 | 35.531 | 48.479 | 58.916 | 68.310

AHg S |Th-SRele 247t 37 o A

2
ofi
I\
\\]

(€]
N S7&&o] A=A

E 7% ol HFT 227 SAEI] sdXAHS
.752~.853°0.2 B 55 A3I53it). 57 8%19] A4t
AHEL 68.310%% 7z} ©919] Cronbach's &
762~.902% ®F 7 01“01245} A GAlE SAEE
HlaA] akel 9ol el Yudt WA dRdS e Ao

2 1Ak

T

SRER B(n=208)F tidow g g9l
227) ZAEol tisf 14 91 S st

k. AMOS 27.0& &85k 24 A& 4H(AUE), 7]th-3F
OJ(EC), =) 2}g] %%*é(P ), AR} THEE(SAT) 2 XA}
| 2ARES Ay, SHTZ

ol
32 F

oo
o
il
@)
fru
—U
rm
&1l
]:o
[-40
JIN‘



o AgE, FUHYE L WANYES AR 529
24wy} £2sh 4 Avks a9 25k ek

»>
5
&

fel
°

EC

Q

> | >
RIRIEIEE
sl B e (Y

PU2

POEEEEOOOOOOOO®®VEOEE®®E

PU4
Uy
SATI,
SAT2,
S| SAT3

SAT4

C

N
70
3

4

=)
%)

o) 5]
i o
s b o

(@)
12
@

08 2529 £¥2Y
Fig. 2. Five-factor measurement model
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Table 8. Fit indices of the five-factor measurement model
Model x?/df | RMSEA | GFI CFlI TLI IFI
Criterion <3 <.08 =9 =9 =9 =9
Result 1.391 .043 .890 .960 .953 .961
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Table 9. Results of convergent and discriminant validity tests

Inter—Factor Correlations
Factor AUE = =y AT 5 AVE | cR
AUE 711 .506 | .877
EC (:gig) 704 495 | 746
PU (j";g) (:gig) 724 524 | .846
SAT (:252) (:322) (:ggg’) 786 617 | .866
O | (o1 | Croo) | Crom) | Caom | 713|908 |.758

Note: Bold diagonal values indicate the square root of AVE. Values
below the diagonal are inter—factor correlations, and squared
correlations (r%) are presented in parentheses. All correlations are
statistically significant at p<.001.
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