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ARTICLE INFO ABSTRACT

Objective: The study aimed to determine the clinical effectiveness of honey dressings in the management of non-
healing wounds in elderly persons receiving home care.

Material and methods: Design: a prospective interventional study. The sample comprised 40 Czech home care
clients (aged over 65 years) with non-healing wounds who were randomly assigned to two groups. Wounds were
treated with honey (intervention group) or conventional (controls) dressings. Each wound was studied for three
months. A detailed description of a wound (location, size, wound bed, edges, amount of exudate, odor, adjacent
skin) were recorded. Wounds were assessed with the Wound Healing Continuum and pain intensity with the
Visual Analog Scale.

Results: Over the 3-month period, 16 (80%) individuals in the intervention group had their wounds completely
healed, as compared with only six (30%) controls. There was no statistically significant difference in wound size
between the groups on Day 1 (p = 0.1801). Ninety days later, the difference in wound size between the groups
was statistically significant (p = 0.0041). There was a statistically significant difference in pain intensity be-
tween the two groups (p = 0.0007), with higher pain scores being indicated by controls.

Conclusion: The study results showed that the application of honey dressings to non-healing wounds resulted in
faster healing, wound size reduction and lower pain intensity.
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1. Introduction

Non-healing wounds have been a hot issue. They are often en-
countered in the elderly, which may be explained by both involutional
changes at an old age and the higher prevalence of comorbidities or
immobility. Any wound that won't heal is unpleasant, bothersome and
painful for the patient as well as expensive to manage.

A current trend in the management of non-healing wounds is the use
of the so-called wet therapy. Alternative materials that may be used at
any treatment stage are honey dressings. Although not commonly used
in the Czech Republic, these dressings were found beneficial in nu-
merous studies [1].

Since ancient times, honey has been used as a treatment; its ther-
apeutic mechanisms and effects have been confirmed by many clinical
studies [2,3,4,5,6,7,8,9]. It may successfully be applied to skin da-
maged by burns or limb amputations as well as to pressure ulcers, lower
leg ulcers and surgical wounds [10,11]. Honey has a positive impact on
healing through its antimicrobial, antioxidant, antiinflammatory and
immunomodulatory properties. It also boosts the immune system's
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activity, promotes debridement and stimulates the wound regeneration
process [12]. The suitability of honey for wound management stems
from its composition and physical properties. The high sugar content
has an osmotic effect reducing bacterial multiplication and growth.
Lymph is moved from the subcutaneous tissue to the wound surface,
aiding in the removal of necrotic and devitalized tissue [13,14]. The
antimicrobial activity of honey results also from the low pH (3.2-4.5).
The antioxidant activity comes from the presence of various compounds
in honey, with the strongest antioxidants being phenolic substances and
gallic acid [12].

Studies have shown the effectiveness of honey topically applied to
non-healing wounds in both prospective [15-19] and randomized
controlled studies [20,21,22,23,24,25,26,27]. The importance of the
issue is underlined by the fact that in 2008-2017, several systematic
reviews on the effects of honey topically applied to non-healing wound
of various etiology have been published [2-4,6-8]. In the Czech Re-
public, no study on this treatment approach has been conducted.

In the Czech Republic, non-healing wounds are managed by pro-
fessionals in various specialties such as surgeons, diabetologists,
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internists, geriatricians, as well as by general practitioners. In patients
with impaired mobility cared for at home, wounds are managed and
dressings are changed by qualified general nurses working in home care
agencies, in cooperation with general practitioners or the above spe-
cialists.

Therefore, the present study focused on comparing the effectiveness
of honey dressings and those containing other materials (povidone-io-
dine, nanocrystalline silver and hydrogel) in the management of non-
healing wounds in elderly persons receiving home care.

2. Methods
2.1. Design

A prospective interventional study.
2.2. Sample and setting

The study was carried out from March 2017 to February 2018 in
Czech elderly with non-healing wounds cared for in their homes by a
selected home care agency. The inclusion criteria were giving written
consent to participate, age over 65 years, being a client of a selected
home care agency in the Olomouc Region, Czech Republic and having
non-healing wounds of various etiology (pressure ulcers, lower leg ul-
cers or diabetic ulcers). The exclusion criteria were having allergy to
honey, bee venom or products and refusing to participate in the study.
Selection bias was eliminated by simple randomization of sample.

The subjects were randomly assigned to the groups in the order in
which they entered the study. The first participant entering the study
was assigned to the intervention group, the second to the control group
and the others were alternately divided into the two groups. Eligible for
the study were 46 elderly persons; of those, two were excluded from
intervention group due to their inability to tolerate dressings applied to
wounds (pain and burning in the wound longer than 2 h) and four died
of primary diseases not associated with non-healing wounds.
Eventually, the sample comprised 20 elderly persons in an intervention
group and 20 elderly controls. The sample size was influenced by
availability of patients with non-healing wounds in a selected home
care agency during period of conducted study.

The wounds of participants in the intervention group were managed
with honey dressings (namely Actilite, containing 99% manuka honey
and 1% manuka oil). Controls were treated with materials containing
povidone-iodine, nanocrystalline silver or hydrogel. All wounds were
cleansed with wound care solutions (Dermacyn, Prontosan). When
needed autolytic debridement was performed. All wounds included in
the study were managed by the same home care agency nurse, a spe-
cialist in wound management, who also assessed each wound upon
dressing change.

2.3. Data collection

The study monitored the course and duration of wound healing.
Each wound was studied for three months; monitoring was terminated
if wounds healed earlier, that is, a scar formed.

Initially, the person's history, detailed wound description and type
of management were recorded; the wound was also documented with
photographs. Then, during each dressing change, the condition of the
wound and dressing material needed were recorded. Photographs were
taken by the same nurse every ten days. The record form contained the
following components of wound assessment: location, size, wound bed
condition, Wound Healing Continuum (WHC), amount and color of
exudate, odor, description of the wound edges and adjacent area, pain,
other complaints and Photographic Wound Assessment Tool (PWAT). In
all participants, wounds were classified by the color of the wound bed
with the WHC instrument. Two raters independently assessed wounds
using photographs and the PWAT. The scale includes six domains
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Table 1
Sample description.
Characteristic Intervention Control group p-value
group (n = 20) (n = 20)
number % number %

Gender male 5 25% 13 65%  0.011°
female 15 75% 7 35%

Disease hypertension 7 35% 11 55%  0.204°
cardiovascular 17 85% 19 95%  0.605"
disease
peripheral 10 50% 14 70%  0.197°
vascular disease
malnutrition 4 20% 2 10%  0.376°

Diabetes no 9 45% 7 35%  0.519°

mellitus  for over 5 years 11 55% 13 65%

Wound type pressure ulcer 7 35% 2 10%  0.265"
lower leg ulcer 9 45% 13 65%
diabetic foot 4 20% 5 25%

syndrome

@ Chi-square test.
b Fisher's exact test.

(wound edges, necrotic tissue type and amount, skin color surrounding
the wound, granulation tissue type and epithelization). Each domain is
assigned O to 4 points, with lower scores meaning better condition of
the wound [28].

2.4. Data analysis

The sample was described using descriptive statistics. Hypotheses
were evaluated with the chi-square test or, if the conditions for its use
were not met, Fischer's exact test. Further, the Mann-Whitney U test
was applied. Statistical tests were performed at a significance level of
5%. Data were processed with Stata v. 13.

3. Results

The sample description is provided in Table 1. Both groups were
comparable with regard to demographic characteristics, concomitant
diseases, wound etiology and size. The mean age of subjects in the in-
tervention group was 83 ( = 9.07) years, with females being the ma-
jority. The mean age of controls was 76 ( + 8.22) years; there were
more males. The prevalence of concomitant diseases was almost iden-
tical in the two groups, with cardiovascular disease being most
common, there were no statistically significant differences in the pre-
valence of concomitant diseases between the groups. Neither were there
differences in diabetes mellitus; most subjects in both groups had had
diabetes mellitus for more than five years.

The percentages of non-healing wound types were approximately
the same in both groups. In the entire sample, lower leg ulcers were
most frequent, being present in nine (45%) and 13 (65%) individuals in
the intervention and control group, respectively. All ulcers were of
venous origin. There were seven (35%) subjects with pressure sores in
the intervention group, as compared with only two (10%) controls.
Pressure ulcers were stage 2-4 according to the European Pressure
Ulcer Advisory Panel classification. In the group treated with honey
dressings, the least common were diabetic ulcers, seen in four in-
dividuals (20%); those were present in five (25%) controls. Based on
the Wagner classification system, all diabetic ulcers were grade 2 or 3.
The duration of non-healing wounds in intervention group at the be-
ginning of study was 3.5 months, while in control group 5 months. The
average frequency of wound dressings in intervention group during
study was 23.9 (SD 10.46, min. 5, max. 40), while in control group 40.5
(SD 18.08, min. 18, max. 90). The difference in dressing frequency
between both groups was statisticaly significant (p = 0.0004).

Wound bed condition was assessed with the WHC instrument. In
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Table 2
Wound beds assessed with WHC.
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Assessment WHC Intervention group (n = 20)  Control group (n = 20)
Number % Number %

Day 1 black 3 15% 3 15%
black/ 3 15% 2 10%
yellow
yellow 3 15% 4 20%
yellow/red 7 35% 8 40%
red 2 10% 3 15%
red/pink 2 10% 0 0%
pink 0 0% 0 0%

Day 40 black 0 0% 2 10%
black/ 2 10% 0 0%
yellow
yellow 0 0% 1 5%
yellow/red 3 15% 8 40%
red 4 20% 6 30%
red/pink 3 15% 1 5%
pink?® 8 40% 2 10%

@ Subjects with wounds healed by Day 40 were classified as category 7
(pink).

both groups, yellow/red was the most common color of the wound bed.
On Day 40, the most common colors were pink in the intervention
group and yellow/red and red in controls (Table 2). The difference
between the groups was not statistically significant (Fischer's exact test,
p = 0.106).

Initially, the mean wound size was similar in both groups. There
was no statistically significant difference in wound size between the
groups on Day 1 (p = 0.1801). Ninety days later, the difference in
wound size between the groups was statistically significant
(p = 0.0041). At the end of the observation period, the mean size of
wounds was smaller in subjects with honey dressings than in controls
with conventional dressings. In the intervention group, the mean
wound size decreased from 15.7 cm® on Day 1-6.0 cm® on Day 90. In
controls, the mean wound size decreased from 16.9 cm® to 9.8 cm® over
the 3-month period (Table 3).

The numbers of wounds completely healed over the observation
period are shown in Table 4. Among subjects treated with honey
dressings, 16 (80%) had their wounds completely healed within three
months, as compared with only six (30%) controls.

Pain intensity was evaluated on the 0 to 10 Visual Analog Scale
(VAS), where 0 indicates no pain and 10 denotes the worst possible
scale. Scores of 0-3 were considered as reduced pain. Initially (Day 1),
there was no statistically significant difference in pain intensity be-
tween the groups (p = 0.1516). As early as on Day 20, the difference in
wound pain intensity between both groups was statistically significant
(p = 0.0007), with higher pain scores being indicated by controls
(Table 5). Another parameter studied was wound odor. This was more
successfully removed in the intervention group, with no odor being
noted in 15 (75%) of the wounds, as compared with only 2 (10%)
wounds in controls (p < 0.001).

Table 4
Differences in wound healing between groups.
Group Intervention group Control group p-value
(n = 20) (n = 20)
Complete wound Number % Number %
healing within 3
months
No 20% 14 70% 0.011°
Yes 16 80% 6 30%

& Chi-square test.

4. Discussion

The study aimed to determine the clinical effectiveness of honey
dressings in the management of non-healing wounds of various etiology
in elderly persons receiving home care. Healing of lower leg ulcers of
various etiology was studied by authors in other countries, for example
[15] in Germany [19], in Belgium [17], in Qatar or [18] in Portugal.

In the present prospective interventional study, the wound bed and
size, duration and course of healing and pain intensity were assessed in
the elderly participant's wounds. Each wound was studied for three
months. During that period, the effectiveness of various materials used
to manage wounds could be seen. In the group treated with honey
dressings (Actilite), wounds were completely healed in 16 (80%) in-
dividuals, as compared with only six (30%) controls. Moreover, the
wound size in the intervention group decreased significantly.

Honey is one of naturally occurring remedies that have been applied
in the treatment of wounds. It promotes faster wound healing through
its regenerative tissue growth and epithelization effects, with little or no
formation of scars [29].

The positive effect of manuka honey on faster healing of neuro-
pathic diabetic foot ulcers was also reported in a Greek randomized
controlled trial by Ref. [24]. Similarly [22], in their randomized con-
trolled trial showed that honey-impregnated dressings significantly re-
duced the healing time of diabetic foot ulcers when compared to con-
ventional techniques. In their systematic review [4], concluded that
honey heals both acute and non-healing wounds more quickly than
dressings treated with silver and povidone-iodine; honey dressings fa-
cilitate faster healing of burns and are more effective in infected post-
operative wounds.

The accelerative effect of honey in the wound, ulcer and skin burn
healing process is related to its physical properties of hygroscopicity,
hypertonicity, lower pH and complex chemical composition [29].

Another studied parameter was the wound bed. Studies by other
authors have confirmed that honey is effective in removing slough and
necrosis from the wound bed [15,16,24]. The present study, however,
failed to find a statistically significant difference in how quickly the
wound bed became clean between the two groups, even though wound
bed condition did improve over the observation period, especially in
the intervention group managed with honey dressings. Wound bed
condition was assessed with the WHC instrument.

Another objective was to study the analgesic effect of honey

Table 3
Differences in wound size between groups.
Time Group Wound size (cm®) p-value®
Number Median Arith. mean SD Min. Max
Day 1 Intervention group 20 3 15.7 34.67 0.05 150 0.1801
Control group 20 6 16.9 25.62 0.24 96
Day 90 Intervention group 20 0 6.0 19.56 0 80 0.0041
Control group 20 0.4 9.8 18.44 0 70

@ Mann-Whitney U test.
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Table 5
Differences in pain intensity between groups.
Time Group Pain intensity — VAS p-value”
Number Median Arith. mean SD Min. Max.
Day 1 Intervention 20 3 3.3 1.53 1 8 0.1516
Control 20 4 3.9 1.59 1 6
Day 20 Intervention 20 2 1.7 1.53 0 5 0.0007
Control 20 3.5 3.8 1.70 1 6

2 Mann-Whitney U test.

dressing in comparison with controls. Non-healing wounds are often
accompanied by pain, in this context referred to as chronic. Pain ne-
gatively affects the process of wound healing, particularly by
prolonging the inflammatory phase through increasing blood pressure
and stress hormone levels. The antiinflammatory effects of honey
contribute to a lower number of inflammatory cells, decreased vaso-
dilation and edema, increased blood and nutrient supply to the wound
and less pain [13]. In the present study, reduced pain during dressing
change was reported by patients treated with honey dressings as early
as on Day 20, with their mean VAS score dropping from 3.3 on Day 1 to
1.7 on Day 20. In controls, the mean VAS score only decreased from 3.9
to 3.9. Similar findings were reported by Refs. [15,21]. In their pro-
spective study on the effect of honey on pain reduction during therapy
[15], found that the mean intensity of pain as reported by patients
significantly decreased from 1.71 at the beginning to 0.55 at the end of
the study. A randomized controlled trial by Ref. [21] also assessed pain
using the VAS, with the initial score 7 dropping to 1 in the intervention
group and 5 in controls. Honey dressings proved more effective in re-
ducing wound pain.

The first Czech study on the effects of honey dressing on wound
healing confirmed the positive impact of honey on non-healing wounds
of various etiology in a sample of elderly persons receiving home care,
in particular the course and duration of healing and wound pain in-
tensity. The outcomes of this study, as well as other systematic reviews
and clinical studies, should contribute to greater credibility of honey
dressings and their more frequent use in the management of non-
healing wounds.

4.1. Limitations

The main limitation of the study was a small sample size, wound
heterogeneity and a short monitoring period. Therefore, further re-
search is needed, with more subjects and a longer time of monitoring of
wound healing; alternatively, it should focus on elderly persons with
wounds of the same etiology.

5. Conclusion

The study results have shown that the application of honey dres-
sings is beneficial to the healing process. In the intervention group,
treatment of non-healing wounds with honey dressings resulted in a
higher number of completely healed wounds, faster wound size re-
duction, less intense wound odor and reduced wound pain intensity.
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