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Background and Purpose. Amid global demographic aging, the senior fashion market
is experiencing significant growth (McKinsey & Company & The Business of Fashion,
2025). However, many senior fashion brands rely heavily on market sales data and
trends for product development and color selection, often overlooking age-related
changes in color perception caused by physiological aging (Moon & Son, 2008). As a
result, fashion colors may fail to provide effective psychological and emotional
stimulation for their primary users. This study conducted a pre-test to develop an
evaluation tool aimed at establishing a differentiated strategy for senior fashion color
planning.

Literature review. Physiological aging causes lens yellowing, which reduces
transmission of short-wavelength light (400-450 nm) and weakens the ability to
distinguish cyan, blue, indigo hues (Artigas et al., 2012). As a result, elderly individuals
often perceive these colors as gray and show diminished sensitivity to subtle differences
(Wang & Cho, 2022). Additionally, age-related lens whitening scatters light, leading to
glare or blurriness that further impairs recognition of colors within similar families. Thus,
in senior fashion color planning, using color combinations with high brightness contrast
is preferable to those with similar hues or tonal values (Chung, 2018).

Image scales, such as Kobayashi’'s and the I.R.I. Color Image Scale, provide systematic
frameworks to quantify emotional responses to color using adjective-based vocabularies
(Kobayashi, 1992). However, these scales are primarily based on perceptual data from
individuals with normal color vision, limiting their direct application to aging populations.

Research Methods. This study aimed to develop and evaluate a prototype tool for
analyzing color perception and image association among elderly individuals. Usability
testing and post-interviews were conducted with 22 participants aged 70 and above to
assess the tool's practicality and effectiveness for the further main experiment.
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The study employed the I.R.l. Color Image Scale (1997), developed by the Korean
Ministry of Commerce, Industry, and Energy and widely recognized as a reliable color
evaluation framework (Chung, 2018). The scale includes 120 colors: ten basic hues (R,
YR, Y, GY, G, BG, B, PB, P, RP), each presented in 11 tones (Vivid, Strong, Bright,
Pale, Very Pale, Light Greyish, Light, Greyish, Dull, Deep, Dark), as well as ten neutral
tones (N9.5 to N1). These colors are categorized into 12 emotional adjectives—cute,
clear, mild, cheerful, natural, gorgeous, elegant, subtle, dynamic, modern, sedate, and
noble—using the Semantic Differential (S.D.) method aligned with the Kobayashi Color
Image Scale.

First, this study investigated color perception in seniors. To reduce the cognitive
demands of the traditional S.D. method, a puzzle-based matching task was used.
Participants matched magnetic color chips (3 x 3 cm, ASTM standard) to reference
color system (I.R.l. Color Image Scale), enabling easy comparison and adjustment. The
TES (Total Error Score) was analyzed by hue and tone against the reference color
system (Opoku-Yamoah, Dain & Hovis, 2025).

Second, to examine differences in color-image associations, participants selected five

colors for each of the 12 emotional adjectives and arranged them along SOFT-HARD

and DYNAMIC-STATIC axes. The ordered selections were mapped into a color space
and compared with normative data from individuals with normal color vision.

Third, participants were interviewed regarding the usability of the tool, including the size
and manipulability of the color chips, and challenges faced during the matching task.
The interviews were analysed by content analysis methods to deduce the insights for
the further experiment.

Results.

Usability of the evaluation tool. The prototype tool, which involved sorting 120 color
chips by hue and tone in the puzzle-based matching task, was tested for color
perception analysis. All participants completed the task within 35 to 45 minutes. By
providing the |.R.l. scale as a reference, the tool helped reduce task completion time
and facilitated the identification of colors that were either consistently perceived or
difficult to classify, even with a reference. For example, all participants had difficulty
distinguishing between four tones (Pale, Light Greyish, Greyish, Deep) of hue B (blue),
often matching multiple chips to the same tone. This suggests reduced sensitivity to
low-chroma, short-wavelength colors, aligning with previous research on age-related
color perception (Wang & Cho, 2022). The image association task for the adjectives
was completed in approximately 40 minutes. All participants reported no difficulty in
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ranking the selected chips along the SOFT-HARD and DYNAMIC-STATIC axes. And
the color chip selection and spatial placement process was manageable, differences
emerged in color-image associations among all participants, indicating the need for a
larger sample size in future studies.

Effectiveness of the evaluation tool. Based on the TES of the experiment participants
in the puzzle-based matching task, the difference in color discrimination ability by color
area in the elderly was derived. The classification results were evaluated by comparing
each chip to the I.R.l. Color Image Scale, allowing accuracy analysis by both hue and
tone. The area with high color perception was analyzed as YR with a 59.64%
agreement rate in hue, and as V with a 72% agreement rate in tone. On the other hand,
the area with low color perception was analyzed as B with a 39.27% and N with 34.8%
agreement rate in hue, and as DK with a 28.8% agreement rate in tone. This may
support the results of a previous study (Wang & Cho, 2022) on cataract formation due
to aging. The puzzle-based matching method reduced cognitive load for elderly
participants, enhancing engagement compared to the traditional S.D. method. Its
iterative and intuitive format allowed ongoing comparison and revision of color choices.
Additionally, using two emotional axes (SOFT-HARD and DYNAMIC-STATIC axes)
enabled structured mapping between adjectives and associated colors within the color
space.

Implication. Pre-test results revealed perceptual differences in certain hues and tones
between elderly participants and individuals with normal color vision, suggesting
potential application as a guideline for color planning in senior-targeted fashion design.
Although differences were also observed in color associations with emotional imagery,
common traits in hue and tone indicate the possibility of systematic categorization.
Expanding the sample size in future studies could provide valuable data on age-related
shifts in color perception and image-based associations, supporting informed color
strategies for the senior market. This may address limitations in current research on
color and image preferences among older consumers, offering direction for brand color
planning.

Conclusion. Amid sociocultural shifts toward inclusive design and a rapidly aging
society, this study offers a foundational exploration into senior color research within the
segmented senior fashion market. Using an inclusive design lens, it broadens fashion
color research by analyzing elderly preferences and systematizing color perception in
senior fashion. The findings provide practical guidelines for inclusive fashion color
planning and have broader applications in fields requiring accessible and age-
responsive color strategies.
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