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ABSTRACT
Background: Bee products are recognized for their medicinal properties and are utilized in veterinary practice, yet 
there is a paucity of systematic data on their specific applications and validated clinical outcomes.
Aim: This study aimed to assess the patterns of use and perceived efficacy of beehive products among veterinarians in 
Southern Italy and to evaluate the acceptance of such treatments by animal owners.
Methods: A cross-sectional study was conducted between March 2023 and January 2024 in the province of Catanzaro. 
Two structured questionnaires were administered to 70 veterinarians and 100 animal owners to investigate usage 
patterns, indications, perceived effectiveness, and client attitudes.
Results: The results indicated that 85.7% of veterinarians use beehive products, primarily honey (71.4%), followed 
by propolis (10%) and royal jelly (4.3%). The main application was for treating wounds, ulcers, and other skin 
conditions (68.3% of users) in companion animals (71.7% of users). Furthermore, 64% of owners were aware of 
honey's therapeutic properties, and their willingness to accept apitherapy was strongly associated with trust in their 
veterinarian's recommendation.
Conclusion: Beehive products, particularly medical-grade honey (i.e., sterilized honey with standardized antibacterial 
activity, intended for topical medical use), are an established therapeutic option in companion animal practice in the 
studied region, with good alignment between professional use and client acceptance. However, the field requires 
standardization of products and protocols, alongside enhanced professional training, to optimize clinical outcomes and 
ensure therapeutic efficacy and safety.
Keywords: Apitherapy, Beehive products, Cross-sectional study, Honey, Veterinary medicine.

Introduction
Apitherapy is the science that deals with the use of 
beehive products for the prevention, treatment, and 
recovery of well-being with products collected and 
processed by bees (Bava et al., 2023; Ibiyeye et al., 
2026). Providing an even more precise definition, in 
addition to the most commonly used products, one 
should also include the secretion of venom glands, 
the scents of the hive (rich in resins and essential 
oils useful for the well-being of the entire respiratory 
system), and the sound of the buzzing (which promotes 

relaxation and meditation), which can be perceived 
through the holistic apiaries. Just like phytotherapy 
for plants, medicine that uses beehive products has 
a flourishing and ancient history that has its roots in 
testimonies that date back at least 2000 years (Eteraf-
Oskouei and Najafi, 2013). Just as the use of beehive 
products in human medicine is ancient, so too is it in 
veterinary medical practice (Bava et al., 2025). There 
is a significant amount of information about their 
medical use: Egyptian papyri of 1,500 Before Christ 
(BC) mentioned the treatment of wounds in cattle 

*Corresponding Author: Emilia Langella. Department of Agricultural, Forestry, Food and Environmental Sciences (DAFE), 
University of Basilicata, Potenza, Italy. Email: emilia.langella@unibas.it 

Articles published in Open Veterinary Journal are licensed under a Creative Commons Attribution-NonCommercial 4.0 International License 

http://dx.doi.org/10.5455/OVJ.2026.v16.i8.58
https://orcid.org/0000-0002-4173-8584
https://orcid.org/0009-0008-0401-4027
https://orcid.org/0009-0001-4601-8869
https://orcid.org/0000-0002-3031-345X
https://orcid.org/0000-0002-2666-7992
https://orcid.org/0009-0008-6007-9706
https://orcid.org/0009-0009-5276-0136
https://orcid.org/0000-0000-0000-0000
https://orcid.org/0009-0005-7759-2141
https://orcid.org/0000-0001-6628-2459
https://orcid.org/0000-0002-4448-8832
https://orcid.org/0000-0000-0000-0000
https://orcid.org/0000-0001-7355-8791
https://orcid.org/0000-0002-9600-6401


http://www.openveterinaryjournal.com 
R. Bava et al.� Open Veterinary Journal, (2026), Vol. 16(8): 5686-5697�

5687

with honey, while Hippocrates treated the animals for 
various diseases with a mixture of honey and vinegar 
(Boukraâ, 2023). With the discovery of bioactive 
compounds included in pharmaceutical preparations 
and the consolidation of modern medicines during the 
20th century, these traditional remedies were gradually 
replaced. However, in recent decades, much interest 
has been revived in natural therapies and apitherapy 
(Eberl-Kadlec, 2017; Gupta and Stangaciu, 2014a). 
The value of this traditional knowledge is confirmed 
by a growing body of scientific literature exploring its 
applications in modern veterinary practice (Bava et 
al., 2023, 2024a, 2025). This renewed attention stems 
from multiple converging factors. First and foremost, 
the global crisis of antibiotic and antiparasitic efficacy 
manifesting in the concerning phenomenon of 
antimicrobial and antiparasitic resistance (Prestinaci 
et al., 2015; Bava et al., 2024b; Štrbac et al., 2025); 
secondly, the growing consumer demand for natural and 
sustainable products (Pedro Pereira Luzio and Lemke, 
2013; Pradeep and Akhil, 2016), which has extended 
from human to veterinary medicine, with pet owners 
increasingly seeking “chemical-free” options for their 
companion animals (Peter, 2025); third, the growing 
scientific evidence that has validated many traditional 
uses of beehive products, revealing important and 
unquestionable antibacterial, anti-inflammatory, and 
wound-healing properties, among others (Henatsch et 
al., 2016; Nader et al., 2021; Alvarez-Suarez, 2025; 
Bava et al., 2025, 2024a). Apitherapy also deserves 
attention for another important aspect: the integration of 
apitherapy into veterinary practice aligns with the One 
Health concept, which recognizes the interconnection 
between human health, animal health, and 
environmental integrity (Who, 2017). Finally, beehive 
products offer a sustainable therapeutic approach 
that reduces dependence on synthetic antimicrobials, 
minimizes chemical residues in animal products 
intended for human consumption, supports pollinator 
conservation by valorizing beekeeping activities, 
and provides economically accessible treatments for 
resource-limited settings (Machado et al., 2023). 
While extensive research has documented the use of 
medicinal plants in veterinary medicine throughout 
Europe (Romero et al., 2022; Štrbac et al., 2024; 
Ratajac et al., 2025), specific data on the utilization 
of beehive products remain fragmented. With its long 
tradition of beekeeping and ethnobotanical knowledge, 
Italy represents an important but understudied source of 
knowledge for apitherapy research (Canalicchio, n.d.; 
Patti et al., 2025). In the national context, the region of 
Calabria boasts strong traditions in beekeeping, as well 
as a rich melliferous flora (Denami et al., 2025), which 
may influence local veterinary practices. This study 
aims to investigate the integration and the employment 
of beehive products in veterinary clinical medicine. It 
represents the first systematic inquiry into the current 
patterns of use of beehive products by veterinarians in 

southern Italy and will specifically seek to determine: 
(1) prevalence and pattern of use of beehive products; 
(2) evaluation of the perceived efficacy of such products 
by veterinarians; (3) barriers and facilitating practices 
for the inclusion and adoption of apitherapy in medical 
protocols; (4) knowledge of beehive properties and 
the acceptance for their use by animal owners; and (5) 
contextualization of Italian veterinary clinical practices 
within the context of university teaching in veterinary 
medicine.

Materials and Methods
Experimental design
The cross-sectional study was carried out between 
March 2023 and January 2024 in the province of 
Catanzaro, located in the Calabria Region of Southern 
Italy. The study area covers approximately 2,400 
km² and includes 80 municipalities. The territory 
is characterized by a mix of urban (Catanzaro city 
centre), coastal, and mountainous rural areas. A map 
of the study area showing the province’ location of the 
study is provided in Figure 1. 
Two complementary survey instruments were addressed 
to different populations: veterinarians and pet owners. 
The research protocol adhered to the STROBE-
Vet guidelines for reporting observational studies 
in veterinary medicine (Sargeant et al., 2016). All 
participants provided informed consent before survey 
participation, data were anonymized immediately after 
collection, and all procedures complied with the EU 
General Data Protection Regulation and the Italian 
Legislative Decree 196/2003 (Finocchiaro, 2018). 
The target population included veterinarians enrolled 
in the National Federation of Italian Veterinary Orders, 
having practiced for a period of not less than six 
months within the same province. In January 2023, a 
total of 178 authorized veterinarians met the inclusion 
criteria according to the Provincial Order Register. 
Sample size calculation using standard epidemiological 
formulas for cross-sectional surveys with finite 
populations determined a minimum sample size of 
61 veterinarians. Study participants were contacted 
through direct interviews, communication from the 
regional delegation of the Italian Society of Livestock 
Veterinarians, via professional WhatsApp groups of 
veterinarians in the Province of Catanzaro, direct email 
invitations to clinic directors, and follow-up reminders 
at 2-week intervals with a maximum of 3 reminders. 
A structured questionnaire was specifically developed, 
based on a literature review of similar surveys, 
consultation with expert veterinarians, and adaptation 
to the context of Italian veterinary practice. The 
questionnaire comprised 8 closed-ended questions and 
2 open-ended questions organized into two sections: 
(1) professional demographic data with questions on 
primary practice focus, prevalent location of veterinary 
practice municipality, years of professional experience, 
and animal species regularly treated and (2) use of 
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beehive products, with questions on which products 
were used for therapeutic purposes, on which animal 
species, for which pathological conditions, difficulties 
encountered in administration, client receptivity, and 
perceived clinical outcomes. The questionnaire did 
not differentiate between pure honey, diluted honey, 
or honey mixed with other chemicals, as this level of 
detail was beyond the scope of this initial exploratory 
survey. The questionnaire underwent pilot testing with 
5 veterinarians, not included in the final sample, to 
assess question comprehension and clarity, completion 
time, and appropriateness of response options.
In the present study, a convenience sample of pet 
owners was selected from a companion animal clinic 
in the city of Catanzaro from June to August 2023. 
The inclusion criteria were: ownership of at least one 
pet, an age of ≥18 years, residence in the Province 
of Catanzaro, and adequate knowledge of the Italian 
language. For the estimation of a population proportion, 
with 95% confidence and a precision of ±10%, 
assuming maximum variability, 96 participants were 
needed; therefore, the sample was increased to 100. 
The structured questionnaire consisted of 8 questions, 
assessing the respondents’ knowledge, attitudes, and 
behavioral intentions regarding veterinary treatments 
based on beehive products, such as awareness of honey’s 
therapeutic properties, expectations following its use 
for dressing, willingness to use honey-based dressings 
for their animal, propensity to propose honey-based 
treatments to their trusted veterinarian, a comparative 
evaluation of the characteristics of alternative natural 
products compared with conventional drugs, previous 
experiences with medical-grade honey for the treatment 
of wounds, previous application of treatments based 
on beehive products by the veterinarian, and what 
properties of honey they were already aware of. Animal 
owners were approached by a trained research assistant 
in the waiting room of the visited clinic. Following 

an explanation of the aims of the research and the 
voluntary nature of the participation, verbally informed 
consent was obtained and documented in a consent log. 
After that, the questionnaire was administered using 
a tablet interface, and the research assistant remained 
available to clarify any questions without influencing 
responses. The time to fill out the questionnaire 
averaged 6.5 minutes.
Statistical analysis
All analyses were conducted in IBM SPSS Statistics 
software (v. 27, IBM Corp., Armonk, NY, USA). Data 
underwent systematic quality control, verification of 
completeness and logical consistency, and identification 
of duplicate responses. Descriptive analyses were 
conducted to characterize the sample. Associations 
between categorical variables were assessed by chi-
square tests or, where appropriate, Fisher’s exact 
tests. The value p < 0.05 was considered indicative of 
statistical significance.
Ethical approval
Not needed for this study.

Results
Veterinary population and beehive products used in 
clinical practice
Seventy veterinarians from 19 municipalities in the 
Province of Catanzaro responded to the questionnaire. 
Due to some professionals' unwillingness to participate, 
70 veterinarians were recruited and completed the 
survey, yielding a response rate of 39.3% and a 
precision of ±11.8% at a 95% confidence interval 
(CI). The sample was geographically diversified, with 
representation from the urban centers in the city of 
Catanzaro (accounting for 42% of the interviewed) 
and smaller rural communities (constituting 58% of 
the interviewed). Regarding professional focus, many 
respondents were specialized in companion animal 
medicine. Conventional companion animals, dogs 

Fig. 1. Map of the study area.
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and cats, represented the primary practice area for 
over two-thirds of participants at 68%, reflecting the 
demographic shift toward pet ownership in Italian 
society. Livestock veterinarians constituted 14%, 
while non-conventional or exotic companion animal 
specialists represented 12%. Of the 70 veterinarians 
involved in the study, 85.7% [95% CI: 77.3%–94.1%] 
claimed to use beehive products. More precisely, 
71.4% (95% CI: 60.6%–82.3%) used honey (type not 
specified in the questionnaire), 10% (95% CI: 2.8%–
17.2%) used propolis, and 4.3% (95% CI: 0%–9.1%) 
used royal jelly, while none of them used bee venom. 
On the other hand, 14.3% (95% CI: 5.9%–22.7%) of 
the respondents reported not using bee products (Table 
1).
Among the 60 veterinarians using bee products, 71.7% 
(95% CI: 59.9%–83.4%) reported treating pet animals. 
In particular, 15% (95% CI: 5.7%–24.3%) treated 
only dogs, while 56.7% (95% CI: 43.8%–69.6%) 

treated both dogs and cats. Additionally, 25% (95% 
CI: 13.7%–36.3%) treated unconventional animals, 
and 6.7% (95% CI: 0%–13.2%) used bee products for 
livestock animals. Only 1.7% (95% CI: 1.7%–5%) 
treated other animal species. It should be noted that 
the sum of percentages exceeds 100% because some 
veterinarians treat more than one species (Table 2). 
Among the 60 veterinarians using bee products, 68.3% 
(95% CI: 56.2%–80.5%) administer them for the 
treatment of wounds, ulcers, or skin conditions. Other 
indications included 11.7% (95% CI: 3.3%–20%) for 
dermatological diseases and 8.3% (95% CI: 1.1%–
15.5%) for oral lesions and gingivitis. Indication of 
use for appetite stimulation was reported by 5% (95% 
CI: 0%–10.7%) of the respondents. Other clinical 
conditions accounted for 13.3% (95% CI: 4.5%–
22.2%) of the use of bee products (Table 3). Among 
all 70 veterinarians surveyed, 14.3% (95% CI: 5.9%–
22.7%) reported challenges related to the use of bee 

Table 1. General use and products.

Characteristic Number(n) Percentage(%) 95% CI(Lower-Upper)

Veterinarians who use bee 
products

Total 60 85.7 77.3–94.1
Veterinarians who use honey 50 71.4 60.6–82.3
Veterinarians who use propolis 7 10 2.8–17.2
Veterinarians who use royal jelly 3 4.3 0–9.1
Veterinarians who use bee venom 0 0 0

Veterinarians who do not use bee products 10 14.3 5.9–22.7

Table 2. Species treated (by 60 veterinarians using the product).

Animal species Number(n) Percentage(%) 95% CI(Lower-Upper)

Pet animals

Total 43 71.7 59.9–83.4
Dogs only 9 15 5.7–24.3
Cats only 0 0 0
Dogs and cats 34 56.7 43.8–69.6

Unconventional animals 15 25 13.7–36.3
Farm animals 4 6.7 0–13.2
Other animals 1 1.7 1.7–5

Note: the sum of the percentages exceeds 100% because some veterinarians treat more than one species.

Table 3. Conditions treated (by 60 veterinarians using the product).

Condition Number(n) Percentage(%) 95% CI(Lower-Upper)
Wounds, ulcers, altered conditions skin 41 68.3 56.2–80.5
Dermatological problems 7 11.7 3.3–20
Oral affections and gingivitis 5 8.3 1.1–15.5
Appetite stimulation 3 5 0–10.7
Other conditions 8 13.3 4.5–22.2

Note: the sum of the percentages exceeds 100% because some veterinarians reported using bee products for more than one 
condition.
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products. Among the 10 veterinarians who experienced 
difficulties, 60% (95% CI: 23.1%–96.9%) declared the 
attraction of insects as the main concern. Regarding 
owners’ willingness, 81.7% (95% CI: 71.6%–91.7%) 
of the 60 veterinarians using bee products reported 
good receptiveness from their clients. Indeed, 68.3% 
(95% CI: 56.2%–80.5%) reported acceptance by the 
pet owners, whereas only 13.3% (95% CI: 4.5%–
22.2%) reported such a disposition on the part of 
farm animal owners. Contrasting this, 15% (95% CI: 
5.7%–24.3%) reported owner scepticism, while 3.3% 
(95% CI: 1.3%–8%) reported that treatment was 
not advised by veterinarians themselves (Table 4). 
Among the 60 veterinarians using bee products, 18.3% 
(95% CI: 8.3%–28.4%) reported observing excellent 
improvement and efficacy in the treated animals, 
while 26.7% (95% CI: 15.1%–38.2%) described the 
outcome as a good improvement. Slight improvement 
was the most frequently reported result, observed 
by 41.7% (95% CI: 28.8%–54.5%) of respondents. 
Conversely, 13.3% (95% CI: 4.5%–22.2%) indicated 
no improvement following the use of beehive 
products, and none of the veterinarians (0%) reported a 
deterioration of the animals’ condition (Table 5).
Survey of owners 
A total of 100 owners participated in the survey, 
and 64% (95% CI: 54.4%–73.6%) claimed that they 
were aware of the therapeutic properties of honey. In 
this group of aware owners, the most declared and 

recognized property was the antibacterial/antimicrobial 
(79.7%; 95% CI: 69.6%–89.8%), followed by anti-
inflammatory effect (59.4%; 95% CI: 47%–71.7%) 
and antioxidant mechanisms (28.1%; 95% CI: 16.8%–
39.4%). No knowledge of any therapeutic properties 
was declared from the remaining 36% (95% CI: 
26.4%–45.6%) of the total sample (Table 6). Of the 100 
interviewed owners, infection prevention was the main 
expectation for medications, as reported by 87% of 
respondents (95% CI: 80.3%–93.7%). The other most 
indicated expectations were the promotion of healing 
and pain reduction, with 73% (95% CI: 64.1%–81.9%) 
and 41% (95% CI: 31.2%–50.8%), respectively. Other 
expectations were less frequently referred to and 
included the absorption of exudate, trauma protection, 
ease of application, the characteristic of being natural 
and non-toxic, and being cost-effective, with 28% 
(95% CI: 19%–37%), 22% (95% CI: 13.7%–30.3%), 
19% (95% CI: 11.2%–26.8%), 16% (95% CI: 8.7%–
23.3%), and 8% of the responses, respectively (95% 
CI: 2.6%–13.4%). Furthermore, most owners claimed 
that they would be willing to use honey on their own 
animal; some were undecided or refused to do so (73% 
vs. 15% and 12%, respectively, 95% CI: 64.1%–81.9%, 
5.7%–24.3%, and 5.6%–12.4%). A fair proportion of 
them also stated a propensity to suggest it to their 
veterinarian (68%, 95% CI: 58.7%–77.3%) (Table 
7). Regarding the comparison of beehive products 
to conventional medicinal products, the majority of 

Table 4. Challenges and willingness.

Characteristic Number(n) Percentage(%) 95% CI(Lower-Upper)
Among all veterinarians 
(70)

Veterinarians reporting 
challenges 10 14.3 5.9–22.7

Among the 10 veterinarians 
facing challenges Attracting insects 6 60 23.1–96.9

Among the 60 veterinarians 
who use it

Receptive customers (Total) 49 81.7 71.6–91.7
Accommodation from pet owners 41 68.3 56.2–80.5
Accommodation provided by 
owners of farm animals 8 13.3 4.5–22.2

Skeptical customers 9 15 5.7–24.3
Treatment not recommended by 
the veterinarian 2 3.3 1.3–8

Note: The sum of the percentages exceeds 100% because owners could give more than one answer.

Table 5. Perceived effectiveness (by 60 veterinary users).

Perceived outcome Number(n) Percentage(%) 95% CI(Lower-Upper)
Excellent improvement 11 18.3 8.3–28.4
Good improvement 16 26.7 15.1–38.2
Slight improvement 25 41.7 28.8–54.5
No improvement 8 13.3 4.5–22.2
Deterioration 0 0 0
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the 100 owners surveyed (59%; 95% CI: 49.2%–
68.8%) declare to perceive natural products as having 
equivalent validity. A further 28% (95% CI: 19%–37%) 
considered natural products to be more valid, while 
13% (95% CI: 6.3%–19.7%) rated them as less valid. 
Regarding previous experiences, almost half of the 
owners (47%; 95% CI: 37%–57%) reported prior use 
of generic and commercially available in supermarkets. 
In contrast, fewer owners had experience with medical-
grade honey (11%; 95% CI: 4.8%–17.2%) (Table 8). 
Among the 73 owners willing to use honey on their 
animals, the main reason bought to evidence was that 
honey was perceived as a “natural and safe” product, 
as stated by 65.8% (95% CI: 54.6%–76.9%) of this 
group. Other major reasons were “used on myself with 
success” (42.5%; 95% CI: 30.9%–54.1%) and “trust in 
the veterinarian’s recommendation” (38.4%; 95% CI: 
26.9%–49.8%). Less common motivations were the 
desire “to avoid antibiotics” (26%; 95% CI: 15.7%–
36.3%), the fact that “honey is inexpensive” (16.4%; 
95% CI: 7.7%–25.1%), and an interest in “alternative 
medicine” in general (12.3%; 95% CI: 4.6%–20.1%) 
(Table 9). Among the 15 undecided owners, the most 
common main reason for this indecision was “in need 

of scientific evidence,” as stated by 73.3% (95% CI: 
48%–98.7%).
Inferential statistical analysis 
The bivariate analysis on owners explored the 
association between willingness to use bee products 
and propensity to propose their use to the veterinarian. 
The results, presented in Figure 2, indicate a very 
strong and highly significant statistical association (p < 
0.001). More specifically, the owners who were ready 
to suggest the treatment to their veterinarian were 
73.44 times more likely to accept the treatment with 
the use of bee products than those who were not (OR 
= 73.44, 95% CI: 20.2–252.9). Although the sample 
size limitations were reflected in the wide CI, its lower 
bound remained high, confirming the robustness of this 
strong positive association. This data underscored the 
crucial role of trust in the veterinarian as a predictor 
of owner willingness (Fig. 3). The bivariate analysis 
explored the association between the type of bee 
product used and the primary pathological condition 
treated. As shown in Table 3, the use of honey was 
found to be significantly associated with the treatment 
of wounds, ulcers, and skin conditions compared 
to the use of other products (propolis and royal 
jelly). Fisher’s exact test revealed a very statistically 

Table 7. Expectations and willingness.

Expectations for medications Number(n) Percentage(%) 95% CI(Lower-Upper)
Infection prevention 87 87 80.3–93.7
Promotion of healing 73 73 64.1–81.9
Pain reduction 41 41 31.2–50.8
Absorption of exudate 28 28 19–37
Trauma protection 22 22 13.7–30.3
Ease of application 19 19 11.2–26.8
Natural and non-toxic 16 16 8.7–23.3
Cost-effective 8 8 2.6–13.4
Availability to use honey on one's own animal 73 73 64.1–81.9
Indecision to use honey on one's own animal 15 15 5.7–24.3
Rejection to use honey on one's own animal 12 12 5.6–12.4
Propensity to suggest it to the veterinarian 68 68 58.7–77.3

Note: the sum of the percentages exceeds 100% because owners could give more than one answer.

Table 6. Awareness and knowledge.

Characteristic Number(n) Percentage(%) 95% CI(Lower-Upper)

Awareness of the 
therapeutic properties of 
honey

Total 64 64 54.4–73.6
Antimicrobial properties/healing 51 79.7 69.6–89.8
Anti-inflammatory effects 38 59.4 47–71.7
Antioxidant mechanisms 18 28.1 16.8–39.4

No Awareness of the therapeutic properties of honey 36 36 26.4–45.6

Note: The sum of the percentages exceeds 100% because owners could give more than one answer.
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significant association: p < 0.01. The calculated odds 
ratio (OR) = 17.14, indicating veterinarians were 
17 times more likely to choose honey for managing 
wounds and skin conditions compared with the 
other bee products. Although the CI was wide, the 
lower bound remained above 1; this was indicative 
of a strong, positive association despite sample size 
limitations (Fig. 4). The relationship between prior 
awareness of the therapeutic properties of honey and 
owners’ willingness to use it for their animals was 
analyzed. Although aware owners showed a greater 
propensity to use it (78.1%) than unaware owners 
(63.9%), this difference did not reach conventional 
statistical significance (p > 0.05). The calculation of 
the OR indicated that prior awareness doubles the 
likelihood of willingness (OR = 2.01), but the 95% CI 
(0.8–4.7) included the value of no association (OR = 
1.0), preventing a definitive conclusion on significance 
(Fig. 4). A statistically significant association emerged 
between previous domestic use of honey and the 

Table 9. Owners' reported reasons for their stance on using honey for their animals.

Reasons for Willingness (73) Number (n) Percentage (%) 95% CI (Lower-Upper)
“Natural and safe” 48 65.8 54.6–76.9
“Used on myself with success” 31 42.5 30.9–54.1
“Trust in the veterinarian's recommendation” 28 38.4 26.9–49.8
“I want to avoid antibiotics” 19 26 15.7–36.3
“Honey is inexpensive” 12 16.4 7.7–25.1
“Interested in alternative medicine” 9 12.3 4.6–20.1
Reasons for indecision (15)
“Need for scientific evidence” 11 73.3 48–98.7
“It depends on the severity of the injury” 8 53.3 24.7–81.9
“I want to understand how it works” 6 40 11.9–68.1
“Concerned about quality and sterility” 5 33.3 6.3–60.4
Reasons for rejection (12)
“It seems too simple or unsophisticated” 7 58.3 25.6–91.1
“I prefer modern pharmaceutical treatments” 4 33.3 2–64.6
“Concerned about stickiness or messiness” 3 25 3.7–53.7
“Skeptical about effectiveness” 2 16.7 8.1–41.4

Note: The sum of the percentages exceeds 100% because owners could give more than one answer.

Fig. 2. Association between owners’ willingness to use bee 
products and their propensity to suggest them to the veterinarian. 
***Asterisks indicate statistical significance (p < 0.001). 

Table 8. Comparison with medications and previous experiences.

Characteristic Number(n) Percentage(%) 95% CI(Lower-Upper)

Comparison of 
natural versus 
conventional products

Natural products(most valid) 28 28 19–37
Natural products (equivalent validity) 59 59 49.2–68.8
Natural Products(less valid) 13 13 6.3–19.7

Previous experiences
Previous use of medical honey 11 11 4.8–17.2
Previous use of generic honey (domestic) 47 47 37–57

Note: The sum of the percentages exceeds 100% because owners could give more than one answer.
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propensity to suggest its use to the veterinarian (p < 
0.001). Overall, owners who had personal experience 
with honey for wounds were significantly more likely 
(85.1%, 95% CI: 72.3%–92.6%) to recommend this 
treatment than owners without this experience (52.8%, 
95% CI: 39.5%–65.8%). The strength of association 
was strong; the odds ratio was 4.83 (95% CI: 1.8–12.4), 
suggesting that any personal experience with honey 
increased the likelihood of recommending its veterinary 
use fivefold (Fig. 5). The comparison between owners’ 
perception of the effectiveness of natural products and 
the effectiveness observed by veterinarians for bee 
products revealed a statistically significant difference 
(p < 0.001). While 87% of owners considered natural 
products to be superior or equivalent to conventional 
drugs, only 45% of veterinarians reported a “good or 
excellent” improvement with the use of bee products. 

The analysis shows that owners were significantly 
more likely to express a positive perception than 
veterinarians (OR = 0.12; 95% CI: 0.05–0.26) (Fig. 6).

Discussion
Main findings and prevalence of use
This cross-sectional survey provides the first 
systematic documentation of beehive product usage 
among veterinarians in Southern Italy. The observed 
prevalence (85.7%) is substantially higher than might 
be expected given the absence of formal apitherapy 

Fig . 3. Association between bee product type and primary 
indication. **Asterisks indicate statistical significance 
(p < 0.01).

Fig. 4. Association between owners’ awareness of honey’s 
therapeutic properties and their willingness to use it on their 
animals.

Fig. 5. Association between owners’ previous personal use of 
honey and their propensity to suggest it to the veterinarian. 
***Asterisks indicate statistical significance (p < 0.001).

Fig. 6. Comparison between owners' perception of the 
efficacy of natural products and veterinarians' reported 
clinical outcomes with bee products. Although the constructs 
are not directly equivalent (owners’ theoretical perception vs. 
veterinarians’ clinical experience), this comparison highlights 
a relevant expectation–experience gap. ***Asterisks indicate 
statistical significance (p < 0.001)
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training in Italian veterinary schools (D’Ascenzi et 
al., 2023). Medical-grade honey was the predominant 
product (71.4% of users), applied mainly to wounds, 
ulcers, and dermal conditions in companion animals, 
consistent with international literature (Kumar et al., 
2010; Meo et al., 2017). 
Clinical applications and product choice
The association between honey use and wound 
management was strong (95% CI: 2.2–200.4; p < 
0.01), reflecting the well-established hygroscopic, 
antibacterial, and healing properties of honey (Lay-
flurrie, 2008; Vandamme et al., 2013; Scepankova et 
al., 2021). The substantial preference for honey likely 
reflects its established evidence base for wound healing 
(Scepankova et al., 2021), commercial availability 
of medical preparations, ease of application, client 
acceptance, and lower cost compared to specialized 
pharmaceutical dressings (Gupta and Stangaciu, 
2014b). The favorable safety profile, with no adverse 
events or treatment-related complications reported, 
supports honey's reputation as a low-risk therapeutic 
option. The perception of efficacy was positive but 
modest: although most users reported some degree 
of improvement, only a minority rated outcomes as 
"good" or "excellent," suggesting that honey more often 
functions as a useful adjunct rather than a definitive 
monotherapy.
Species-specific patterns
Usage was concentrated in companion animals (96.7% 
of users, including non-conventional animals). Within 
the companion animal category, dogs and cats are 
treated with approximately equal frequency, although 
no veterinarian reported treating cats exclusively. This 
may reflect feline behavioural characteristics, such as 
reduced tolerance for bandaging and greater difficulty in 
restraint (Moody et al., 2018), or species-specific safety 
concerns, as cats' deficient glucuronidation pathways 
raise theoretical concerns about the metabolism of 
phenolic compounds (Court, 2013). The relatively 
high proportion treating non-conventional animals 
(25%) deserves particular attention. Non-conventional 
species (rabbits, guinea pigs, reptiles, and birds) suffer 
limited pharmaceutical options and a lack of authorized 
veterinary drugs (Romero et al., 2024); furthermore, 
adverse reactions to conventional antibiotics (such 
as clostridial enterotoxaemia in rabbits after certain 
antibiotics) (Metleva et al., 2024) and dosing challenges 
related to size are commonly reported (Di Girolamo 
et al., 2022). Therefore, beehive products may fill an 
important therapeutic gap in non-conventional animal 
medicine. The limited use in livestock animals (6.7%, 
with only 10% of professionals using beehive products 
for livestock) contrasts with the ethnoveterinary 
literature documenting historical use of honey in cattle 
(Gakuya et al., 2011). Potential explanations include 
the impracticality of maintaining honey dressings 
on pastured animals, attraction of insects in open 
agricultural environments (mentioned by respondents 

as a significant challenge), economic constraints with 
a risky cost-effectiveness ratio compared to basic 
antiseptics, lack of organic certification frameworks 
that explicitly permit beehive products in Italy, and 
absence of standardized protocols for applications in 
large animals. The absence of bee venom use likely 
reflects both regulatory constraints and safety concerns 
regarding anaphylactic reactions (Rayamane et al., 
2014), as well as the lack of shared and validated 
protocols for administration. The fact that pollen 
is not used as a therapeutic agent, as opposed to a 
nutritional supplement, may indicate limited awareness 
of its properties or a lack of commercially available 
veterinary products. 
Owner acceptance and trust
The strong client acceptance, with pet owners 
demonstrating high awareness at 64% and willingness 
at 73% regarding honey-based treatments, is significant. 
However, our analysis revealed that this willingness was 
complex and driven by multiple factors. The analysis of 
the relationship between prior awareness and willingness 
to use, although not statistically significant (p = 0.12), 
revealed a suggestive trend. The OR of 2.01 (95% CI: 
0.8–4.7) indicates that aware owners show a tendency 
to be more than twice as likely to accept treatment, 
although the wide CI reflects substantial uncertainty. 
This pattern suggests that owner knowledge may act 
more as a facilitator than as an independent determinant 
of willingness. Its impact may be mediated or enhanced 
by other crucial factors, foremost among which is trust in 
the veterinarian’s recommendation, which emerges from 
our study as the strongest predictor. Therefore, client 
awareness campaigns on apitherapy, while likely useful, 
may achieve maximum effectiveness when integrated into 
a broader context of communication and building clinical 
trust. Furthermore, personal experience appears to be a 
powerful motivator. The OR of 4.83 (95% CI: 1.8–12.4; 
p < 0.001) highlights a remarkably strong association: 
direct experience increases the likelihood that an owner 
will promote this therapy to their veterinarian fivefold. 
This data underscores the power of direct 'anecdotal 
evidence' in overcoming cultural barriers or scepticism 
towards unconventional therapies. Honey is widely 
accepted in human folk medicine (Kuropatnicki et al., 
2018), and this familiarity, once confirmed by a positive 
experience, translates into a high level of trust that 
extends to the veterinary sphere. For clinicians, inquiring 
about this previous experience during the anamnesis 
can serve as a useful tool for opening a dialogue about 
apitherapy with already predisposed clients. Crucially, 
the single most important driver of owner acceptance is 
the relationship with the veterinarian. The association 
between owners' willingness and their propensity to 
actively propose apitherapy to their veterinarian (used 
as a proxy for trust in the professional) was extremely 
strong (OR = 73.44; 95% CI: 20.2–252.9; p < 0.001). 
This role of the veterinarian as a trusted mediator finds 
a significant parallel in consumer behaviour in other 
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European contexts. A survey of the general population in 
Lithuania found that the primary sources of information 
on bee products are family and friends (28.3%) and 
that the preferred purchasing channel is directly from 
the beekeeper (45.0%), highlighting a strong search for 
authenticity and a direct trust-based relationship with the 
producer (Labokas and Kleibaitė, 2025). In our study, 
the veterinarian appears to fulfil a similar role, acting 
as an expert and reliable guarantor who legitimizes the 
therapeutic use of these natural products. 
Expectation gap
A notable discrepancy emerged between owners' 
perceptions and veterinarians' clinical observations: 
87% of owners considered natural products superior 
or equivalent to conventional drugs, whereas only 45% 
of veterinarians rated honey outcomes as “good or 
excellent” (OR = 0.12; 95% CI: 0.05–0.26; p < 0.001). 
This cautious optimism by veterinarians contrasts 
sharply with the perceptions of animal owners, 
revealing a critical expectation gap. This “optimism 
bias” on the part of owners could be influenced by 
cultural perceptions associated with the concept of 
“natural,” personal experiences with self-medication, 
or an overestimation of therapeutic properties. In 
contrast, veterinarians evaluate efficacy through 
observable clinical outcomes and comparisons with 
reference treatments, applying more stringent criteria. 
This misalignment highlights the need for clinical 
communication that realistically manages expectations, 
balancing owners' enthusiasm with transparent sharing 
of likely outcomes based on clinical evidence. Owner 
enthusiasm likely stems from cultural familiarity, 
as the long history of honey in human wound care 
creates conceptual acceptance, the appeal of the 
“natural” product aligns with consumer preferences for 
chemical-free alternatives, the perception of safety is 
seen as gentler than pharmaceutical options, anecdotal 
evidence with positive personal or family experiences 
with honey, and cost considerations are often less 
expensive than specialized veterinary dressings. 
The predominant view that natural and conventional 
products possess equivalent validity (59%) suggests a 
pragmatic perspective, with owners recognizing value 
in both approaches depending on context.
Educational gaps and practice heterogeneity
The 84% usage rate, despite the absence of formal 
curricula in veterinary schools on apitherapy, reveals 
a critical educational gap. The current veterinary 
curriculum in Italy offers limited teaching of evidence-
based complementary therapies, pharmacology 
regarding the products of beekeeping, quality 
assessment of natural products, and integration of 
traditional approaches with conventional. Professionals 
gain information on apitherapy from self-study, 
literature review, continuing education seminars that 
are often variable in quality, trial and error in clinical 
practice, clients' requests, and informal communication 
between colleagues. This approach risks producing 
inconsistent information, low therapeutic quality, and 

therapeutic failure. A reform of veterinary clinical 
training is necessary (D’Ascenzi et al., 2023). Finally, 
this study highlights the need for uniform clinical 
guidelines. The heterogeneity in application protocols 
is concerning: concentrations of therapeutically 
used honey range from 50% to 100%, frequencies 
from once daily to every 3 days, and durations from 
3 days to 8 weeks. Another aspect that should not be 
underestimated is the frequent use of non-medical 
honey, reported by several professionals. Commercial 
culinary honey may contain bacterial spores, potentially 
causing botulism (Hubtanen et al., 1981) (particularly 
in young or immunocompromised animals), variable 
antimicrobial activity, contaminants such as pesticides 
and antibiotics used in beekeeping (Al-Waili et al., 
2012), and inconsistent composition affecting clinical 
outcomes. 
Study limitations
Several limitations should be acknowledged. First, 
the sample was restricted to a single province in 
Southern Italy (n = 70 veterinarians, n = 100 owners), 
limiting generalizability to other regions. Second, 
the questionnaire did not capture specific product 
formulations: for honey (pure vs diluted vs with 
chemicals), for propolis (ointment, water-soluble, 
powder), and for royal jelly (fresh, powder, capsules). 
Third, the study relied on self-reported perceived 
efficacy rather than objective clinical outcome 
measures. Fourth, social desirability bias may have 
influenced responses. Fifth, the cross-sectional design 
precludes causal inferences. Future studies should 
investigate these variables, as they may significantly 
influence clinical efficacy.
Recommendations for practice and research
Based on these findings, specific veterinary 
pharmacology requires investigations into absorption 
and systemic exposure from topical application 
for safety assessment, species differences in the 
metabolism of honey components, potential for 
interaction with concomitant medications, and 
immunological effects in companion species. 
Microbiological investigations should examine the 
spectrum of antimicrobial activity against veterinary 
pathogens, the potential for resistance development in 
longitudinal studies, biofilm disruption, and the effects 
of combinations with antibiotics, evaluating synergy, 
antagonism, or independence. Practical protocols 
should be developed for dressing fixation methods on 
large animals, insect repellent strategies for free-range 
animals, cost-effectiveness in the context of production 
animals, integration with organic farming regulations, 
and the treatment of specific conditions such as digital 
dermatitis, mastitis, and umbilical cord infections in 
newborns.

Conclusion
This study confirms that beehive products, particularly 
honey, are widely used by veterinarians in Southern 
Italy, with good owner acceptance driven by trust in 
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the veterinarian's recommendation. However, clinical 
application protocols are heterogeneous, and perceived 
efficacy is moderate, with only 45% of users reporting 
“good” or “excellent” outcomes. Standardization of 
products (distinguishing medical-grade from generic 
honey) and treatment protocols, alongside formal 
integration of apitherapy into veterinary education 
and evidence-based clinical research, are necessary to 
optimize therapeutic outcomes and ensure safety and 
reproducibility.
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