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The article presents an interdisciplinary analysis of the integration of api-oriented non-
pharmacological interventions based on controlled interaction with live honeybee colonies
into rehabilitation and preventive care practices in the United States. The study examines two
interconnected domains: inhalation practices using "beehive air" and therapeutic beekeeping
in veteran-oriented programs, while also introducing a technologically codified Ukrainian
case, the Apitherapeutic Pyramid (Ukrainian Patent No. UA 160916). The methodological
basis combines critical-analytical synthesis of scientific publications, differentiation of evidence
levels, sociological analysis of patient acceptability and communication barriers, and an applied
institutional analysis of transfer conditions for the U.S. rehabilitation context. The findings indicate
that institutional acceptance in the United States depends primarily on biosafety, procedural
reproducibility, and measurable outcomes compatible with rehabilitation administration and
quality-improvement practice, including the use of EQ-5D-5L in the HIVES program. Using VA
and partner communications, the article also clarifies the role of local dissemination channels
referred to as "Honeybee Programs" in translating therapeutic beekeeping from innovation
platforms to facility-level recruitment and service delivery. The patented Apitherapeutic Pyramid
is interpreted as a technologically structured model for integrating live honeybee colonies into
wellness apitechnologies and as a candidate for further standardization in ventilation parameters,
sensory exposure composition, biosafety control, and clinical-ethical supervision. The article
substantiates the need for subsequent studies that separate inhalation, vibroacoustic, and
auditory components of exposure and apply valid quality-of-life indicators in multidisciplinary
veteran care trajectories.

Key words: apitherapy, beehive air, therapeutic beekeeping, veterans, rehabilitation,
complementary medicine, Apitherapeutic Pyramid, HIVES, Honeybee Programs.

Onvuancokuii A.1. Animepanesmuuna nipamioa (Ilamenm Ykpainu Ne UA 160916, asmop:
Anamoniit Onvuwancokuil): inmezpauia 60)4conuHUX KOOHII 6 0300p06Ui animexnonozii ma
enpoeaodicenns 6 mexcax amepukancokux npozpam Hives for Heroes («Bynuku ona zepoie»)
ma Honeybee Programs («Ilpozpamu medonocuux 60xcin»)

Y emammi 30iticHeno MidcOUCYUNIIHAPHUL AHATEZ MONCIUBOCMEN THMe2payii aniopieHmo-
BaHUX HePapMaAKONOTUHUX 6MPYUANb, 3ACHOBAHUX HA KOHMPOIbOBAHIl 3acMOOIi 3 JHCUBUMU
OOdNCOMUHUMY CIM SIMU, Y npakmuku peabirimayii ma npoginakmuunoz2o cynpogody ¢ CILIA.
Ilpeomemom posensidy € NOEOHAHHS 080X HANPAMIG: [HeANAYIUHI NPAKMUKU "8YIUKOBO20 NOGI-
mps" ma mepanesmuyne OOHCITLHUYMBO Y BEMEPAHCLKUX NPOSPAMAX, A MAKOHC MEXHOLO2IUHO
KoOUuirosanutl ykpaincokuil Ketic — «Animepanesmuuna nipamioay (nameum Yxpainu Ne UA
160916). Memoouuna ocHo6a 6KIOHAE KPUMUKO-AHATIMUYHULL CUHME3 HAVYKOBUX NyOniKayill,
NOPIGHSANHSL PIBHIE OOKA3080CMI, COYIONOIYHUIL AHAI3 NPUUHAMHOCME KOMNIEMEHMAPHUX NPAK-
MUK | NPUKIAOHULL AHATE3 THCIMUMYYITIHUX YMO8 mMpanchepy 6 amMepukancyKull peabirimayitiHuil
cexmop. Tlokazano, wo ons incmumyyiiunoi recimumayii maxux empyuans y CILIA susnauans-
HUMU € NOKA3HUKU 0e3neuHOoCmi, 8I0MEopIosanicms npoyeoypu ma HAA6HICING GUMIPIOGANUX
pe3yibmamie, CyMICHUX 31 CIMAmMUCMUKON peadinimayiiHux ciyxcO (30Kpema 6UKOPUCHAHHS
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EQ-5D-5L y npoepami HIVES). Ha niocmasi mamepianie VA ma napmuepcbvKkux pecypcie ymou-
HEHO Poilb JIOKANbHUX KOMYHIKayiunux matioanyuxie ("Honeybee Programs") y nowupenni mepa-
NeSMUUHO20 OONCLILHUYMBA HA PIGHI OKpeMux MeOuyHux 3axnadie. [lamenmosganuii eupio « Ani-
mepanesmMuuHa nipamioay po3enaHymo K MmexHoN02i4HO CIMPYKMYyposanull eapiaum inmezpayii
arcusux 60xconunux cimetl y wellness-animexnonocii, npuoamuuil 0asi nOOAILUWOL cmanoapmu-
3ayii 3a napamempamu 6eHMUIAYIL, CEHCOPHO20 HABANMAIICEHHS, Oi0be3neKy ma KaiHiKo-emuty-
HO20 cynposody. OOIPYHMOBAHO OOYINLHICbG NOOATLUIUX OOCTIONCEHb 13 POIMENCYBAHHIM
iHeanAYitiHo20, BIOPOAKYCMUUHO020 MA ayOIAlIbHO20 KOMNOHEHMIE GNAUBY U BUKOPUCIAHHAM
BANIOHUX THOUKAMOPIG AKOCMI HCUMMSL.

Knrwwuosi cnosa: animepanis, eynuxoge nogimps, IiKyeaibHe OONCIIbHUYMBEO, Gemepati,
peabinimayis, KOMNIeMeHMAapHa MeOUYUHd, animepanesmuyna nipamioa, 6yIuKu, npoepamu
00CIIbHUYMEA.

Problem statement. The rehabilitation and preventive care sector in the United
States requires non-pharmacological interventions that combine an acceptable safety
profile, procedural reproducibility, and measurable outcomes suitable for institutional
reporting and quality improvement [3; 4]. Against this background, apitherapeutic prac-
tices based on controlled interaction with live honeybee colonies are of practical interest
in two formats: inhalation exposure to beehive air and therapeutic beekeeping in veter-
an-oriented programs [3; 4].

Analysis of recent research and publications. The analytical corpus includes stud-
ies on beehive-air volatile composition and chemometric profiling, consumer accepta-
bility of apitherapeutic means, technical aspects of beehive-air sampling and sensing,
and preclinical assessments of beehive air and pollen exposure [1; 2; 9; 10; 12]. A sep-
arate block of sources documents therapeutic beekeeping for veterans in the United
States, including Department of Veterans Affairs materials and partner communications
on program organization and dissemination [3; 4; 13-16; 22].

Identification of previously unresolved parts of the general problem. An unre-
solved issue is the scientific and organizational linkage between inhalation-oriented
apitherapeutic practices, institutionally structured therapeutic beekeeping for veterans,
and a technically codified Ukrainian design solution that may be adapted for reproduci-
ble wellness and rehabilitation use under safety-oriented operating conditions [4; 5; 22].

Formulation of the article's purpose. The purpose of this publication is to sub-
stantiate the expediency of scientifically and organizationally managed integration of
api-oriented non-pharmacological interventions based on controlled interaction with
live bee colonies into the U.S. veteran rehabilitation continuum, and to define the imple-
mentation potential of the Apitherapeutic Pyramid (UA No. 160916) within wellness
apitechnologies and the American programs Hives for Heroes and Honeybee Programs
[4; 5; 15; 16; 22].

Presentation of the main research material with full substantiation of the sci-
entific results obtained. The argument is developed through three interconnected
analytical lines: assessment of beehive-air inhalation literature and its evidentiary lim-
its; institutional analysis of therapeutic beekeeping for veterans in the United States;
and engineering-implementation analysis of the patented Apitherapeutic Pyramid as
a potentially reproducible wellness-apitechnology platform [1-5; 9-10; 12-18; 22]. A
comparative summary of these intervention formats and their institutionally relevant
characteristics is presented in Table 1.

Publications on apitherapy describe beehive-air inhalation as exposure to a complex
mixture of volatile and aerosol components generated in the hive microenvironment.
The cited sources mention terpenes, essential oils, pheromonal components, wax frac-
tions, alcohols, glandular secretions, propolis aerosol, trace elements, and enzymatic
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Table 1

Comparative Characteristics of Apitherapy-Oriented Interventions by Criteria of
Institutional Suitability for Rehabilitation Application in the United States

Direction /
interventionformat

Primary type of
impact

Available
evidentiary basis
within the article

Institutionally significant
advantages

Inhalation
practices involving

Inhalation exposure
to aerosolized and
volatile components

Chemical profiling,
microbiological
observations, and
preclinical data;

Provides a basis for
further toxicological,
microbiological, and
infection-risk assessment;

beekeeping in
veteran programs
(HIVES, Hives for
Heroes, Honeybee

recreational, and
socially integrative
impact combined
with rehabilitation

“hive air” of the hive e . corresponds to the demand
. clinical evidence .
environment R for non-pharmacological
remains limited . .
interventions
. . VA institutional Social integration
Therapeutic Psychosocial, g ’

materials, quality-
improvement logic,
use of EQ-5D-5L,
and reported positive
changes in quality

mentorship, reduced
isolation, compatibility
with rehabilitation
monitoring practices,
and availability of

direct patient contact
with bees

Program . . .
ograms) support of life dissemination channels
Patent-based .
- . Technological

Complex sensory codification of the e .

. . . . formalization, design
n . impact: inhalation, | structure, technical e

Apitherapeutic . . . reproducibility, and
s vibroacoustic, and description, and . .

Pyramid” (Patent auditory. without rofessional and potential for standardization
UA 160916) Y, P of ventilation, sensory load,

media reports
on operational
characteristics

biosafety, and clinical-
ethical supervision

Source: compiled by the author.

admixtures [6-8]. However, chemical characterization should not be equated with clini-
cal proof; it mainly supports hypothesis generation and preliminary risk analysis [1; 10].

Evidence supporting further study includes reports on volatile composition and
antibacterial activity, including methyl salicylate, eugenol, and terpene fractions with
reported beta-linalool prevalence, as well as activity against Staphylococcus aureus and
MRSA [1]. For U.S. institutional settings, such data are important primarily as a basis
for toxicological, microbiological, and infectious-risk assessment before wider clinical
use [1; 4].

A scientifically precise description of beehive-air therapy at the current stage is a
hypothesis with partial preclinical support rather than a clinically standardized inter-
vention [10]. Preclinical models assess biochemical and immunological indicators after
exposure to beehive air and/or pollen in animals, but these data do not eliminate the
need for controlled human studies with defined endpoints [10].

A key methodological problem is the combination of inhalation exposure with audi-
tory and vibroacoustic components (hive sound, rest above colonies, vibration percep-
tion). This composite practice may have recreational and psychosocial value, but it
prevents clear attribution of outcomes to inhalation and therefore requires analytical
separation of sensory factors in study design [11]. In U.S. implementation, this implies
standardized procedural descriptions and outcome instruments compatible with rehabil-
itation statistics and quality-improvement practice [3; 4].
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The broader apitherapy discourse demonstrates two stable tendencies in comple-
mentary medicine: growing demand for preventive practices integrated into lifestyle
and expansion of health-related services in experiential and recreational formats (api-
tourism, wellness farms, spa services) [2; 19; 20]. At the same time, survey evidence
indicates limited consumer awareness and a potential increase in willingness to use
apitherapeutic means after structured information is provided [2].

This combination of demand growth and low awareness supports interpretation of
an acceptance barrier as a communication problem involving risk description, expected
outcomes, and the boundaries of current evidence [12]. In the U.S. setting, informed
consent and patient counselling require standardized descriptive modules that specify
allergological and infectious risks, procedural conditions, and actions in case of adverse
events [4; 12].

The U.S. segment of apitherapeutic practice is especially important because institu-
tional acceptance is shaped by safety, reproducibility, and measurable outcomes rather
than by market popularity alone [3; 4]. Therapeutic beekeeping programs for veterans
are illustrative in this regard because they combine recreational therapy, psychosocial
support, and elements of social and occupational reintegration [3; 15; 16].

Particular attention should be given to the Honeybee Initiative for Veteran's Empow-
erment and Support (HIVES) in the U.S. Department of Veterans Affairs innovation
environment [4]. The program profile uses standardized quality-of-life self-assessment
(EQ-5D-5L) in a pre/post measurement logic compatible with rehabilitation adminis-
tration and quality-improvement reporting [3; 4]. This format is methodologically sig-
nificant as an institutionally acceptable presentation of a complementary practice, even
though it is not final proof of clinical efficacy [3; 4]. The relevance of this approach
is strengthened by a VA-associated quality-improvement publication reporting statisti-
cally significant changes in mobility, anxiety/depression, and overall health assessment
among veterans engaged in beekeeping [3].

Non-governmental initiatives such as Hives for Heroes build a social infrastruc-
ture of veteran support through mentoring and inclusion in beekeeping communities
[15; 16]. From a sociological and socio-pedagogical perspective, this supports social
integration, reduces isolation, and strengthens routines of self-organization relevant to
long-term recovery [15]. It also increases demand for technologically structured inter-
ventions that can be described through reproducible procedures, safety parameters, and
differentiated sensory components [3; 4].

A further dissemination channel is represented by facility-level VA communications
that present therapeutic beekeeping under the HIVES/Honeybee Programs designation.
For example, the VA Coatesville Health Care announcement describes a free Thera-
peutic Beekeeping Program for Veterans, specifies the launch of the 2026 cycle, and
emphasizes outpatient access through VA referral together with peer connectedness
and mindfulness-oriented participation [22]. Analytically, such notices are important
because they document the translation of an innovation from a central platform into
routine recruitment and local service delivery [4; 22].

A significant technologically codified api-intervention is the utility model Apithera-
peutic Pyramid (UA No. 160916) [5]. The patent records features relevant to biosafety
and reproducibility: at least one therapeutic bed positioned on hive units with live col-
onies inside a pyramidal structure oriented to cardinal directions and equipped with
windows and doors [5]. Wooden hives with service openings and ventilation grilles for-
mally support controlled gas exchange between the nest volume and the interior space
[5]. The structure is placed on supports, covered with reeds, and configured so hive
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entrances project outward while the upper parts extend into the pyramid; access is pro-
vided by stairs through a floor hatch [5]. Variable design elements in the patent formula
indicate scaling potential for different institutional sites under standardized operating
conditions [5]. Professional circulation of the technology is additionally reflected in
beekeeping periodicals [18]. A visualized model sample is presented in Fig. 1.

Fig. 1. Model of the Apitherapeutic Pyramid: general view of the structure with hive
module, access stairs to the working platform, and support frame (visualization sample for
describing the structural elements of the patented product)

Scientific and media descriptions of the product add operational characteristics,
including multi-hive configurations, approximate colony population, and session/course
duration [5; 17; 18]. The author's explanation stresses no direct patient-bee contact and
a composite sensory exposure including vibration, background hive sound, and inhala-
tion of nest air [5; 17]. For evidence-oriented evaluation, this requires parameterization
of frequency characteristics, temperature and humidity, microparticle and microbial
aerosol indicators, and separate assessment of allergological and infectious risks with
adverse-event response procedures [3-5]. The patent provides legal codification and
technical reproducibility, which is sufficient for preliminary institutional consideration
in international wellness and rehabilitation contexts [5].

Conclusions and prospects for further research in this area. Beehive-air inhalation
practices should presently be characterized as a promising direction of complementary
medicine supported by chemical, microbiological, and preclinical data, but not yet by a
sufficient volume of reproducible clinical studies with clearly defined endpoints [1; 10].

The reviewed literature also shows that European legitimation of apitherapy often
proceeds through wellness markets and beekeeping traditions, whereas broader patient
acceptance depends on structured communication and clinically responsible explana-
tion of risks and expected outcomes [2; 12].

The U.S. experience of therapeutic beekeeping for veterans demonstrates an
institutionally acceptable format for integrating complementary practices through
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safety-oriented organization, mentoring as a socio-pedagogical resource, and standard-
ized quality-of-life indicators such as EQ-5D-5L in a before/after quality-improvement
design [3; 4; 15; 22].

The patented Apitherapeutic Pyramid may be considered a technologically struc-
tured option for integrating live bee colonies into health-oriented api-interventions. Its
implementation potential in the United States and other countries depends on procedural
standardization, biosafety, clinical ethics, and evidence-based outcome assessment with
valid indicators [4; 5; 12; 17]. A central research task is controlled separation of inhala-
tion, vibroacoustic, and auditory components followed by multidisciplinary evaluation
of quality-of-life outcomes in veteran and other target groups [3; 4; 15; 16].
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