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Abstract

Human thermophysiological responses differ greatly between individuals. However, tex-
tile and clothing systems are usually designed using average population data. They also
follow the idea that one product can provide acceptable comfort for most users. This
perspective paper introduces the concept of thermophysiological comfort classes (CCs).
The aim is to group continuous physiological differences into a small number of practical
categories. Similar to anthropometric sizing, each CC includes people who show similar
physiological responses and comfort perceptions under defined environmental and activity
conditions. The proposed framework combines physiological measurements, environmen-
tal and behavioural factors, subjective evaluations, and individual characteristics. Data
science and artificial intelligence can support data processing, feature selection, clustering,
and validation. At first, the development of CCs will require detailed questionnaires and
several types of measurements. The long-term goal, however, is to identify a small set of
reliable indicators for a practical assessment protocol. The concept may support textile
products designed for representative thermophysiological profiles rather than for an av-
erage user. Comfort-class assignment may also change over time. Thermophysiological
classification is therefore proposed as a complement to anthropometric sizing and as a basis
for personalised and industrially scalable textile design.

Keywords: thermophysiological comfort; comfort classification; physiological variability;
thermal comfort assessment; human-centred textile design; personalised clothing;
artificial intelligence

1. Introduction
Anthropometric sizing systems are among the most successful examples of translating

human variability into practical engineering solutions. Their development was closely
linked to the growth of mass production and the need to provide standardised clothing
for large populations [1]. During the nineteenth and early twentieth centuries, military
organisations faced the particular challenge of producing uniforms for thousands of soldiers
with different body dimensions [2,3]. This need encouraged large-scale anthropometric
surveys and the systematic collection of body measurements. Human body variability,
once considered too complex for standardisation, gradually became manageable through
measurement, statistical analysis, and the development of sizing systems [1]. These systems
do not describe the unique body shape of every individual. However, they provide a
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practical method for matching products to users and remain a cornerstone of modern
clothing design and production.

Today, a comparable challenge exists in the field of thermophysiological comfort.
Anthropometric variability has been systematically classified and integrated into textile
design. In contrast, physiological variability has not yet been translated into a comparable
classification system. Differences in thermal sensation, sweating behaviour, skin sensitivity,
thermoregulation, and comfort perception are usually treated as statistical variation around
a population average [4,5]. Physiological responses may also change within the same indi-
vidual because of ageing [6], health status [7], hormonal influences [8], physical activity [9],
acclimatisation [10], environmental conditions [11], and other interacting factors. As a
result, the same textile product may feel comfortable in one situation and uncomfortable in
another, even for the same person.

Thermophysiological comfort is commonly described as dependent on the interactions
between the human body activity, the textile system, and the surrounding environment.
Many assessment methods and predictive models have therefore been developed. They use
physiological measurements, skin and clothing microclimate parameters, textile properties,
and subjective evaluations [12–17]. Despite these advances, most existing approaches still
focus on average population responses. Dynamic differences between individuals remain
insufficiently represented in textile engineering and design. In this paper, the term “textile
system” refers to the complete set of textile products worn by the user at a given time.
Depending on the conditions, it may consist of a single product or several clothing layers.

The skin has a central role in these interactions because it is the main interface between
the body, clothing, and the environment. However, many existing models describe the skin
through a limited number of variables, such as skin temperature, humidity, heat flux, and
subjective sensation [18–20]. Evidence shows that skin responses are highly dynamic. They
are continuously affected by physiological regulation, hydration, vascular responses, sweat-
ing, environmental exposure, and behavioural adaptation [21–27]. Thermophysiological
comfort should therefore be viewed as a dynamic outcome of human–textile–environment
interaction and not as a fixed property of either the individual or the textile product.

This perspective raises a fundamental question. Anthropometric research transformed
differences in body dimensions into standardised clothing sizes. Could thermophysio-
logical variability be organised in a similar practical way? Unlike anthropometric sizes,
which are based on relatively stable body dimensions, thermophysiological classes would
describe recurring patterns of physiological response and comfort perception under de-
fined conditions.

The present perspective paper proposes the concept of thermophysiological comfort
classes (CCs). It is based on the premise that comfort emerges from the interaction be-
tween a textile system and the user’s current thermophysiological state. This state changes
continuously under the influence of internal and external conditions. The proposed clas-
sification aims to organise continuous physiological variability into a limited number of
engineering-relevant CCs.

The paper also discusses how multimodal physiological measurements, data integra-
tion, pattern recognition, clustering techniques, and artificial intelligence may contribute to
the identification and validation of these classes. Thermophysiological CCs could provide a
practical basis for integrating physiological diversity into textile design and for developing
more personalised, adaptive, and user-oriented textile products.

2. From Anthropometric Sizing to Thermophysiological Comfort Classes
Anthropometric sizing systems demonstrate that complex human variability can be

successfully transformed into a practical engineering framework. Through systematic
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measurement of body dimensions, statistical analysis, and the classification of individuals
into a limited number of size categories, the clothing industry has developed standardized
products that accommodate large populations with acceptable accuracy. Although these
systems do not fully capture the unique characteristics of every individual, they provide an
effective balance between biological diversity and engineering practicality [1,28].

The challenge of thermophysiological comfort is conceptually similar but consid-
erably more complex. Thermophysiological comfort does not rely on relatively stable
anthropometric characteristics. Instead, it involves a dynamic physiological system influ-
enced by multiple interacting factors, including environmental conditions, physical activity,
health status, ageing, hormonal influences, and psychological characteristics [4,29,30].
Consequently, thermophysiological comfort cannot be adequately represented by a single
physiological parameter or by a universal model applicable to all individuals.

Despite this complexity, the fundamental principle underlying anthropometric sizing
remains highly relevant. If variability in human body dimensions can be transformed
into a limited number of practically applicable size categories, a comparable engineering
approach may also be developed for thermophysiological variability. Instead of classify-
ing individuals according to their geometric body characteristics, future systems could
classify them according to recurring patterns of physiological responses to the thermal
environment. In this context, a dynamic physiological response pattern describes how a
combination of physiological responses changes over time under defined environmental
and activity conditions. Such classification would be based on the integration of multimodal
physiological measurements, environmental conditions, and subjective thermal comfort
evaluations [12,31,32]. This would provide a practical basis for engineering-oriented ther-
mophysiological comfort classification.

The central premise of the proposed concept is to translate continuous thermophysio-
logical variability into a limited number of engineering-relevant CCs. Similar to anthropo-
metric size systems, these classes represent an engineering abstraction of complex human
variability, enabling physiological diversity to be systematically incorporated into textile
design and product development.

Figure 1 illustrates the conceptual analogy between conventional anthropometric siz-
ing and the proposed approach of thermophysiological comfort classification. The left-hand
side summarises the engineering workflow that has been successfully applied in cloth-
ing design for more than a century. Human variability in body dimensions is quantified
through anthropometric surveys, analysed statistically, and transformed into standardized
size categories. These size classifications provide an engineering representation of continu-
ous human variability, enabling efficient garment matching and large-scale production.

The proposed concept, shown on the right-hand side, follows the same engineering
logic while addressing a fundamentally different type of human variability. Instead of
static anatomical characteristics, the starting point is the multidimensional variability of
thermophysiological responses arising from the interaction between intrinsic physiolog-
ical characteristics and continuously changing contextual factors. These factors include
environmental conditions, physical activity, health status, ageing, hormonal influences,
and psychological state. Rather than relying on isolated physiological parameters, the
concept integrates multimodal physiological measurements with contextual information
and subjective thermal comfort evaluations.

These heterogeneous data are subsequently processed through data integration, pat-
tern recognition, and clustering techniques to identify recurring physiological response
patterns across individuals. The outcome is a limited number of thermophysiological CCs,
each representing a group of individuals, who exhibit similar physiological responses under
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comparable conditions. Thus, continuous physiological variability is transformed into an
engineering representation that can be systematically applied in textile and clothing design.

Figure 1. Conceptual analogy between anthropometric sizing and the proposed framework for
thermophysiological comfort classification.

Finally, the lower part of the figure highlights that, despite relying on different types
of human data, both approaches share the same engineering objective: transforming
human variability into practical design solutions. While anthropometric sizing supports
the development of garments that fit the human body geometrically, thermophysiological
comfort classification is proposed as a complementary concept for developing textile
products that better correspond to the dynamic physiological characteristics of different
user groups. In this sense, the proposed concept extends the engineering philosophy of
anthropometric sizing from body geometry to human thermophysiological behaviour.

3. Establishing Thermophysiological Comfort Classes
3.1. Defining Thermophysiological Comfort Classes

The concept of a thermophysiological CC extends the engineering philosophy of
anthropometric sizing from relatively stable body dimensions to dynamic physiological
behaviour [1–3]. A thermophysiological CC is an engineering category representing a
recurring pattern of physiological response and comfort perception. Environmental and
activity conditions provide the context required to interpret and compare these responses.
Once the CC system has been established, individuals whose current thermophysiological
profiles correspond to a particular response pattern can be assigned to the respective class.

Individuals with the same CC are expected to respond similarly to comparable thermal
exposures. This similarity could support the selection, use or the design of textile systems
that are optimised for representative physiological profiles instead of an average individual.

The environmental and activity conditions for textile evaluation are defined by the
intended application of the textile product. A garment is already designed for a particular
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application, such as cold-weather sports, occupational activity, or rest. It can therefore be
evaluated under these conditions to determine the CCs for which it provides acceptable or
optimal comfort.

Comfort-class assignment would not require testing with a specific textile product or
a reference set of garments. It would be based on a validated combination of individual
characteristics, information on behavioural adaptation, subjective thermal preferences,
and physiological indicators that describe the user’s thermophysiological response profile.
These indicators may include preferred ambient temperature, seasonal clothing behaviour,
tendency to sweat, and, where appropriate, responses to a standardised activity chal-
lenge. If physiological measurements are included in the final assessment protocol, the
corresponding test conditions, including clothing conditions where relevant, would be
standardised. Textile products would be evaluated separately after the CCs have been
established, to determine the classes for which they are best suited.

Similar to anthropometric size assignment, an individual’s thermophysiological CC
assignment is not necessarily permanent. It reflects the individual’s current physiological
state under defined conditions and may change over time owing to health status, ageing,
hormonal influences, physical fitness, acclimatisation, environmental exposure, or other
internal and external factors [6–10,21–25].

Consequently, the same person may be assigned to a different CC when these factors
modify person’s thermophysiological response profile. CC should therefore be interpreted
as a context-dependent characteristic representing the individual’s current physiological
state relevant to thermal comfort.

The proposed concept differs fundamentally from conventional classifications based
on demographic variables such as age or sex, as well as from medical or physiological
diagnoses. Instead, it provides an engineering abstraction that simplifies the multidimen-
sional complexity of human thermophysiological variability into a manageable number
of recurring response patterns. Similar to anthropometric sizing, this abstraction does not
aim to eliminate individual variability but to organise it into categories that can support
practical engineering decision-making.

A thermophysiological CC cannot be established from a single physiological param-
eter. Instead, the comfort-class system must be developed through the integration of
multiple sources of information describing the interaction between the human body and
the thermal environment [21,26,27,33,34]. The resulting response patterns provide an en-
gineering framework for translating human thermophysiological variability into textile
design requirements.

From an engineering perspective, CCs constitute an intermediate level of represen-
tation between individual physiological measurements and textile product design. CCs
provide a common language through which complex thermophysiological responses can
be translated into design requirements. Future textile systems could therefore respond not
only to body dimensions but also to the thermophysiological characteristics of their users.

3.2. Exploratory Data Domains for Developing the Comfort-Class System

Figure 2 summarises the development of the thermophysiological comfort-class sys-
tem at population level. The variable groups shown in the figure define the broad ex-
ploratory data domains from which recurring thermophysiological response patterns may
be identified. They do not constitute a mandatory set of measurements for every study
participant or for subsequent individual comfort-class assignment. Environmental and
activity variables describe the context, in which physiological and subjective responses are
observed, while the relevance of the remaining variables may differ among populations
and application domains.
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Figure 2. Conceptual framework for developing and refining the thermophysiological comfort-class
system through exploratory multimodal population data.

The purpose of the exploratory stage is therefore to consider the full range of po-
tentially relevant influences and subsequently identify which variables have sufficient
discriminatory value for establishing reproducible CCs.

Physiological variables constitute the primary source of information on the body’s
thermoregulatory response. These may include skin temperature, skin hydration, sweating
rate, skin blood flow, heart rate, respiratory rate, metabolic activity, and other measurable
indicators of heat production and heat dissipation [12,13,18,20,21,23–25]. Advances in wear-
able sensors and non-invasive monitoring technologies increasingly allow the continuous
collection of such physiological data under real-life conditions [35,36].

Environmental conditions provide the external context in which physiological re-
sponses occur. Air temperature, relative humidity, air velocity, mean radiant temperature,
and radiation directly affect heat exchange between the human body and the environ-
ment [11,14,37]. Similar values for an isolated physiological variable may be associated
with different comfort perceptions under different environmental conditions. Environmen-
tal variables are therefore an essential part of the proposed classification.

Human behaviour introduces an additional source of variability. Physical activity
modifies metabolic heat production. At the same time, behavioural adaptation—including
changes in clothing, posture, movement, and exposure time—continuously alters the inter-
action between the body and the surrounding environment. These variables can be assessed
through questionnaires, direct observation, or objective activity monitoring, depending on
the study design. Consequently, behavioural and activity-related parameters should be
considered together with physiological measurements rather than independently [9,22–24].
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Subjective perception represents another indispensable dimension of thermophysio-
logical comfort. Thermal sensation, thermal comfort, thermal preference, and perceived
acceptability provide information that cannot be obtained from objective physiological
measurements alone. Their integration enables engineering models to reflect not only
physiological regulation but also the human experience of thermal comfort [4,5,17,19,20].

Finally, individual characteristics—including age, sex, health status, acclimatisa-
tion, hormonal influences, and other relevant physiological attributes—affect the re-
lationships among physiological responses, environmental conditions, and subjective
perception [6–10,22–25,38,39]. These characteristics help to explain why individuals exhibit
different thermophysiological response patterns under otherwise comparable conditions.
The relevance of hormonal factors and the methods used to assess them would depend on
the studied population and the objectives of the specific experimental study.

The proposed approach therefore treats the development of the comfort-class sys-
tem as a multidimensional data integration problem. Depending on the population and
application context, relevant combinations of physiological responses, subjective evalua-
tions, behavioural information, individual characteristics, and contextual variables may
be analysed. Through data integration, pattern recognition, and clustering, recurring
thermophysiological response profiles can be identified and evaluated as potential CCs.

3.3. From Multimodal Data to Comfort Classes

The proposed approach requires a change in how thermophysiological variability is
interpreted and classified. Established engineering classification systems, such as anthro-
pometric sizing, operate with categories that have already been derived from extensive
population measurements and statistical analysis. Once a sizing system has been estab-
lished, an individual can be assigned to an existing category using only a limited number
of key body dimensions.

No equivalent classification system currently exists for thermophysiological comfort.
The initial CCs must therefore be derived from experimental observations and cannot be de-
fined a priori. This process would involve two related stages. The first is the establishment
and validation of the comfort-class system through extensive multimodal data collection
and analysis at population level (Figure 2). The second is the development of a simplified
assessment protocol that allows new users to be assigned to one of the established classes.

The workflow illustrated in Figure 2 includes the following stages:

• Exploratory data collection. The initial stage requires a broad dataset capable of
capturing the multidimensional nature of thermophysiological comfort. Data may be
collected using extensive questionnaires, physiological measurements, environmental
monitoring, activity-related variables, subjective comfort assessments, and relevant
individual characteristics. At this stage, the objective is not to minimise the number
of variables. It is to collect enough information to identify potentially meaningful
relationships and recurring response patterns.

• Data preprocessing and harmonisation. Because the collected data come from different
measurement systems and represent different dimensions of human response, they
must be prepared before analysis. This stage may include signal filtering, handling
of missing values, detection of implausible observations, standardisation of measure-
ment units, normalisation of variables, quality control, temporal synchronisation, and
contextual alignment. Physiological measurements must be linked to the environ-
mental conditions, activity level, clothing system, exposure duration, and subjective
evaluations recorded during the same period. These procedures produce a harmonised
analytical dataset in which heterogeneous observations can be compared within a
common temporal and contextual framework.
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• Identification of informative variables. Feature extraction, feature selection, and di-
mensionality reduction methods are then applied to determine which questionnaire
items, physiological measurements, and contextual variables contribute most strongly
to distinguishing recurring thermophysiological response profiles. Many variables
collected during the exploratory stage may provide overlapping, weak, or irrelevant
information. The objective is therefore to identify the smallest set of variables that
retains sufficient information for reliable classification. For illustration, an exploratory
protocol containing 200 questionnaire items and 20 physiological measurements might
ultimately be reduced to 20 questions and five measurements with the greatest classifi-
cation value.

• Discovery of thermophysiological CCs. The selected variables are analysed using
pattern recognition and clustering techniques to identify reproducible groups of simi-
lar thermophysiological response profiles under defined environmental and activity
conditions. The primary unit of analysis is the response profile rather than the individ-
ual considered as a permanent member of a particular group. The same person may
generate different response profiles at different times. They may therefore be assigned
to another CC when health status, pregnancy, medication, ageing, physical fitness,
acclimatisation, or other factors modify the physiological response.

• Validation and stability assessment. The identified classes must be evaluated using
independent datasets, different populations, environmental conditions, and activity
levels. Validation should assess their robustness, reproducibility, interpretability,
and engineering relevance. Reproducibility should be demonstrated by consistent
identification of the main response patterns when measurements are repeated under
comparable conditions, despite normal behavioural variability between observations.
Equipment invariance should be demonstrated by comparable classification results
obtained with different measurement systems that provide equivalent physiological
variables with sufficient accuracy and calibration. It should also demonstrate that the
classes represent recurring physiological response patterns rather than artefacts of a
particular dataset, measurement protocol, or analytical method. Only after this stage
can the resulting classes be considered sufficiently reliable for engineering application.

The preceding stages, represented in Figure 2, describe the establishment of the ther-
mophysiological comfort-class system. Once the classes and their distinguishing variables
have been identified and validated, a second stage is required for their practical application:

• Development and validation of a practical classification tool. The reduced set of
informative questions and measurements can be transformed into a standardised
comfort-class assessment protocol. A user would complete the selected questionnaire
items, undergo the required measurements, and be assigned to the class that best
corresponds to their current thermophysiological profile. The practical objective is
not to preserve the full complexity of the exploratory dataset. Instead, it is to identify
the smallest reliable combination of indicators required for accurate comfort-class
assignment. The simplified protocol must itself be validated to confirm that it assigns
new users to the established classes with sufficient reliability.

• Reassessment and scientific refinement. Once validated, a given version of the clas-
sification should remain sufficiently stable for engineering application, textile de-
velopment, and product labelling. Individual users may nevertheless be reassessed
when their physiological state changes. In addition, the analytical model and class
boundaries may be periodically refined as larger and more diverse datasets become
available. Such refinement represents the normal development of scientific knowledge
rather than a sign of instability in the practical application of the classification.
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Artificial intelligence and machine-learning methods may support several stages
of this process, including feature selection, dimensionality reduction, identification of
nonlinear relationships, clustering, classification, and validation. Within the proposed
approach, however, artificial intelligence is an enabling analytical methodology rather than
the central concept. The principal objective is to establish a reproducible engineering system
capable of transforming continuous thermophysiological variability into meaningful CCs
and of assigning users to these classes through a practical and standardised procedure.

The proposed process is conceptually analogous to anthropometric sizing. Large
population surveys and numerous body measurements are required to establish a sizing
system. However, the practical determination of an individual’s clothing size may subse-
quently rely on only a few key dimensions, such as chest, waist, and hip circumference.
Similarly, the establishment of thermophysiological CCs may initially require extensive
questionnaires and multimodal measurements, while their practical application should
ultimately rely on a limited and validated set of indicators. Similarly to anthropometric
sizing, the proposed concept classifies users rather than textile products. Textile systems
are evaluated afterwards to determine the comfort classes for which they are most suitable.

Once established and validated, thermophysiological CCs can provide a common
engineering basis for translating complex physiological behaviour into textile design re-
quirements. Their practical implications are discussed in the following section.

4. Discussion: Engineering Significance of Thermophysiological
Comfort Classes

The novelty of this paper lies not in proposing a new thermal comfort model but in
introducing a new engineering classification concept capable of supporting future textile
design. The primary engineering value of thermophysiological comfort classes (CCs)
lies in shifting textile design from a universal approach towards the development of
textile products that are either suitable for or specifically optimised for representative
thermophysiological profiles.

Figure 3 illustrates this conceptual transition. Current functional clothing is generally
designed to provide acceptable comfort for the broadest possible population. However, be-
cause thermophysiological responses vary substantially between individuals, even within
the same occupational or user group, a single textile system can rarely provide optimal
comfort for every wearer. Consequently, universal textile design inevitably represents a
compromise between diverse thermophysiological requirements.

The proposed concept introduces an alternative engineering strategy. Instead of
seeking a single “best” textile solution for an entire population, different textile systems
could be developed and optimised for one or more CCs identified through physiological
data. For illustrative purposes, one garment may be designed to provide optimal comfort
for CCs 2 and 3, whereas another may be more appropriate for CCs 4 and 5. The engineering
objective would thus shift from maximising average comfort across an entire population to
maximising comfort within representative thermophysiological groups.

This concept could also extend product labelling. Just as clothing labels currently indicate
anthropometric size, future functional garments could additionally specify the CCs for which
they have been optimised. Users could therefore select clothing not only according to their
body dimensions but also according to their current thermophysiological profile. This could
enable a more evidence-based match between the individual and the textile system.

Unlike anthropometric size, an individual’s CC assignment should not be regarded as
a permanent personal characteristic. It reflects the individual’s current thermophysiological
state and may change over time owing to ageing, pregnancy, disease, recovery, medication,
physical training, acclimatisation, or other physiological adaptations. Consequently, a
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person may move from one CC to another without any corresponding change in body size
and may continue to wear the same anthropometric size while requiring a textile product
designed for a different CC.

Figure 3. Illustrative representation of the transition from universal textile design to thermophysio-
logical comfort-class-based design.

This perspective has important implications for the future development of functional
textiles. Considerable research and engineering effort is currently devoted to developing
increasingly sophisticated textile systems intended to satisfy all users within a target
population, such as soldiers, healthcare professionals, firefighters, police officers, or pilots.
However, these populations are themselves thermophysiologically heterogeneous. A
firefighter with diabetes, a pilot taking medication, or a healthcare professional during
pregnancy may respond differently to thermal exposure than colleagues performing the
same task under comparable conditions. A highly complex textile system may therefore be
necessary for certain CCs while offering little additional benefit to the most prevalent or
least demanding user groups, whose requirements could be met by a simpler product.

Instead of pursuing a single increasingly complex universal solution, textile engineer-
ing could develop differentiated products optimised for particular CCs. A comparatively
simple textile system might provide sufficient comfort for the most prevalent classes,
whereas a more advanced product could be reserved for classes with specific or more
demanding thermophysiological requirements. Such an approach could reduce unneces-
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sary product complexity, direct technological innovation towards the users who would
benefit from it most, improve comfort, and support personalised product selection on an
industrial scale. Thermophysiological CCs could thus become a practical complement to
anthropometric sizing systems: anthropometric size would indicate whether a garment
fits the body geometrically, whereas the CC would indicate whether the textile system is
appropriate for the user’s current thermophysiological response profile.

The practical application of the proposed concept involves three distinct processes
(Figure 4). First, the CC system is established and validated using population-level data.
Second, individual users are assigned to an established CC using a validated assessment
protocol. Third, textile systems are evaluated separately to determine the CCs for which
they provide acceptable or optimal comfort.

Figure 4. Practical application of the thermophysiological comfort-class concept.

The proposed concept also has several limitations that should be acknowledged. As
a perspective paper, it introduces an engineering concept rather than a fully established
classification system. The physiological, behavioural, and subjective indicators required for
reliable CC assignment have yet to be standardised, and extensive multimodal datasets
representing diverse populations, environmental conditions, and activity levels will be
required to establish robust and reproducible classes. In addition, the stability of CC assign-
ment over time and under changing physiological conditions remains to be investigated
through longitudinal studies. Because the proposed concept classifies users rather than
textile products, further research will also be necessary to determine how different textile
systems perform for different comfort classes within specific application domains. These
challenges define the research agenda required for transforming the proposed concept into
a validated engineering classification system.

5. Conclusions
This perspective paper proposes the concept of thermophysiological comfort classes

as an engineering approach to transforming continuous human physiological variability
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into a limited number of practically applicable comfort classes. Extending the philosophy
of anthropometric sizing, the proposed concept introduces a complementary dimension
of human classification based not on body geometry but on recurring multidimensional
patterns of physiological response and comfort perception under defined environmental
and activity conditions.

The establishment of such a system would require extensive multimodal data col-
lection, integration, feature selection, pattern recognition, clustering, and validation. The
ultimate objective, however, is not to preserve the full complexity of the exploratory dataset
in practical use. Once the comfort classes and their most informative indicators have
been identified, this complexity should be reduced to a validated assessment protocol
based on a limited set of questionnaire items and physiological measurements. Such a tool
could enable individuals to determine their current comfort class in a manner conceptually
comparable to the use of a few key body dimensions for determining anthropometric size.
Artificial intelligence and data science methods may support this process, but they remain
enabling tools rather than the central contribution of the proposed concept.

The principal engineering significance of thermophysiological comfort classes lies
in replacing the pursuit of one universally optimal textile product with the development
of products matched to representative thermophysiological profiles. Future garments
could indicate not only anthropometric size but also the comfort classes for which they are
suitable or for which have been optimised. Because an individual’s CC assignment may
change with ageing, pregnancy, illness, recovery, medication, physical training, or other
physiological adaptations, comfort-class assessment may therefore need to be repeated over
time. Thermophysiological comfort classes should therefore be regarded as a functional
complement of the anthropometric sizing: anthropometric size indicates whether a garment
fits the body geometrically, whereas comfort class indicates whether the textile system is
appropriate for the user’s thermophysiological response profile.

Future research should focus on the construction of large and diverse thermophysio-
logical datasets, the identification and validation of reproducible comfort classes, and the
development of reliable assessment protocols suitable for engineering practice and product
labelling. If successfully established, this system could provide a scientifically grounded
basis for personalised comfort while remaining compatible with industrial-scale textile
design and manufacturing.
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