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ABSTRACT

Objective: Diabetic foot ulcers (DFUs) are common
complications of diabetes, leading to infections and
potential amputations. The Wagner Classification
system is used to assess the severity of DFUs.
Various dressing methods, including honey-
impregnated dressings, have been explored for
wound healing. However, high-quality research
comparing honey dressings to conventional
treatments is limited. This study aimed to compare
the efficacy of Manuka honey-impregnated
dressings with conventional saline dressings for
DFUs, using the Wagner Classification.

Methodology: An observational cross-sectional
study was conducted at Services Hospital Lahore
from January 2023 to December 2023, with ethical
approval. Diabetic patients aged 12-65 years with
Grade 1 or 2 DFUs were included. A total of 90
patients were randomly assigned to two groups:
Group A received Manuka honey dressings, and
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Group B received conventional saline dressings.
After 4 weeks of follow-up, wound cultures were
taken, and efficacy was determined based on the
presence of bacterial growth. Data was analysed
using SPSS, with a chi-square test for post-
stratification.

Results: The honey dressing group showed a higher
efficacy rate, with 44 (97.8%) patients achieving
sterile cultures, compared to 37 (82.2%) in the saline
dressing group (p = 0.014). Stratification analysis
revealed the difference was significant in male
patients.

Conclusion: Manuka honey dressings significantly
improve the healing of diabetic foot ulcers compared
to conventional saline dressings, particularly in male
patients. Honey-impregnated dressings could be a
valuable alternative for DFU management,
promoting faster healing and reducing infection risk.
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INTRODUCTION

Diabetes mellitus is a chronic disorder of
metabolism. It is characterized by elevations in the
level of blood glucose which may result from defects
in insulin secretion, insulin action or both. Over an
extended period of time, it leads to damage to both
micro and macro vessels resulting in pathologies of
the eyes, nerves, kidney, limbs, brain and heart. At
present 422 million people mostly belonging to the
low- and middle-income countries have diabetes
with the number expected to rise. In Pakistan, WHO
estimates that 15 % of the adult population is now
expected by diabetes with more than 40,000 deaths
every year duetoiit.'

Nearly 6% of the diabetics are affected by foot
disease. It may manifest as infection, ulceration or
necrosis. Diabetic foot disease may lead to
disastrous consequences for the patient including
loss of mobility, loss of livelihood and loss of limb;
1.5% of all diabetic foot patients end up in
amputation.” Diabetic foot problems are responsible
for nearly 50% of all diabetes related hospital bed-
days.” According to International Diabetes
Foundation data, there are 6.9 million diabetic
patients in Pakistan with prevalence of 6.8% in
adults while number of deaths due to diabetes
amounted to 87,548.” Cost per person with diabetes
is 52.7 US Dollars (USD), where most population
belong to lower and middle socio-economic strata,
so they are at risk of poor management owing to
disease burden which further worsens once
complications develop, like diabetic foot ulcers in
10-15% of diabetics. These may lead to lower limb
amputation and death in diabetic patients. Diabetic
foot ulcers once developed are difficult to treat and
multiple strategies have been used including
nanocrystalline silver and honey’, negative pressure
wound therapy in conjunction with collagenase
ointment,’ royal jelly’, berry-honey impregnated
dressing'’, silver dressing', vacuum assisted
closure” , leech therapy, wireless micro-current
stimulation “etc.

Honey has been used since the beginning of
documented history. It has been shown to act against
bacteria thereby preventing infection. Furthermore,
resistance is usually not developed to honey."
Various wound classification systems are used with
one of the most common ones being Wagner system.
The Wagner system assesses ulcer depth and the
presence of osteomyelitis or gangrene by using the
following grades: grade 0 (pre-or post-ulcerative
lesion), grade 1 (partial/full thickness ulcer), grade 2
(probing to tendon or capsule), grade 3 (deep with
osteitis), grade 4 (partial foot gangrene), and grade 5
(whole foot gangrene)."”

Although studies have examined the role of honey in
wound healing but quality research on the clinical
role of honey in the treatment of diabetic foot ulcers
is limited. Furthermore, research on this subjected is
hindered by problems of research on wound care,
difficult in blinding and recruiting enough patients
with similar pathology in adequate time. Therefore,
we carried out a study on the effect of honey on
diabetic foot ulcers. The rationale of this study is to
compare the efficacy of honey impregnated
dressings vs conventional dressing for management
of diabetic foot ulcers making use of Wagner
Classification to access both methods.

MATERIALS AND METHODS

We carried out an observational cross-sectional
study in Department of Surgery, Unit 2, Services
Hospital, Lahore after securing ethical approval
from Institutional Review Board. The study period
was from January 2023 to December 2023. Diabetic
patients between ages of 12 to 65 years presenting
with Diabetic foot ulcers were evaluated for
inclusion in our study. Ulcers were classified
according to Wagner Classification. Grade 1 and
Grade 2 ulcers were included in our study. We
excluded other grades from the study. Ninety
patients presenting to Surgical OPD who fulfilled
the inclusion criteria were included in the study.
After taking informed consent, demographic
variables (age, sex, gender, duration of symptoms,
HbAlc and contact) were recorded. Wound
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debridement as required was done, after which the
patients were randomly allocated into two groups A
and B by using random number table.

In group A, patients received manuka honey
impregnated dressings. In group B, patients received
conventional dressing with normal saline. Patients
were followed-up in OPD for 4 weeks at which time
swab cultures were taken from all patients. A
charcoal swab stick was used which was placed
immediately after swabbing in Stuart's transport
medium and sent to the laboratory. If culture showed
the cotton swabs to be sterile, then efficacy of
dressing was labelled to be positive but if any
aerobic or anaerobic growth was obtained it was
labelled as negative. Complications if any were also
recorded at follow-up visits.

Data was entered and analysed using SPSS version
23. Quantitative variables like age, duration of
symptoms and HbA 1c were presented as mean and
SD. Qualitative variables like gender and efficacy
were presented as frequency and percentage. Both
groups were compared by using chi-square test. P-

value £ 0.05 was taken as significant. Data was
stratified for age, gender, duration of symptoms and
HbA Ic. Post-stratification, chi-square test was done

by taking P-value <0.05 as significant.
RESULTS

The mean age of patients was 43.38+18.41years in
manuka honey group and 47.40+15.23years in
conventional dressing group. Majority of patients in
both groups were male. The duration of symptoms at
presentation in both groups was similar. In manuka
honey group, the mean HbAlc was 7.25+1.24%
while it was slightly higher in conventional dressing
group (HbAlc 8.00+1.28%) as shown in Table 1.
Efficacy was seen in 44 (97.8%) cases in the honey
group while in conventional dressing group, efficacy
was achieved in 37 (82.2%) cases. This difference
was significant (p 0.014) as demonstrated in Table 2.
When stratifying was done it was only significant for
gender as shown in Table 3.

Table 1: General Characteristics of patients

Variables Manuka Group Normal Saline Group

Mean Age (years) 43.38+18.41 47.40£15.23

HbAlc 7.25£1.24 8.01£1.28

Duration of symptoms(in days) 14.2748.62 13.9849.10

Gender:

Male 32(71.%) 36 (30.0%)

Female 13 (28.9%) 9(20.0%)

Table 2: Comparison of efficacy in both groups

Group Assigned Total p-value
Menuka Honey NS dressing
44 37
97.8% 82.2%
1 8

2.2% 17.8%

Efficacy

81
90.0%
9
10.0%

Yes 0.014

Pearson Coefficient:
6.049

No

Table 3: Stratification of efficacy with respect to variables

Variable Efficacy Group Assigned p-value
Manuka Dressing NS Dressing
Age (years):
Yes 24 14 0.076
20-40 No 0 2
Yes 20 23 0.109
40-65 No 1 6
Gender:
Yes 31 29 0.037
Male No 1 7
Yes 13 8 0.219
Female No 0 1
Duration of symptoms:
Yes 21 22 0.088
<15 days No 1 [

DISCUSSION

Diabetes mellitus is an increasing global public
health disease especially affecting the Asian
population at an alarming rate causing significant
poor quality of life, disease complications,
morbidity and mortality." In this study we compared
the effect of manuka honey dressing and normal
saline dressing on the management of diabetic foot
ulcer. It was seen that manuka honey dressing led to a
significant reduction in bacterial load as compared
to normal saline dressing. Our results agree with
those of previous studies and thus strengthen clinical
evidence for increased use of honey dressing for
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diabetic foot ulcer. It was shown that the application
of manuka honey was associated with clearance of
the bacteria from the diabetic ulcer. This should lead
to a reduction in the need for hospitalization and
antibiotic use. Similar effect has also been noted by
other researchers.”” Honey is being used to treat
many types of wounds. However as discussed
before the results of the studies are variable with
high powered trails wanting."™* In our study it was
seen that in the manuka honey group, efficacy was
achieved in 44 (97.8%) cases while in conventional
dressing group, efficacy was achieved in 37 (82.2%)
cases The difference was significant (p<0.05).
Kamaratos et al., reported that the efficacy was
achieved in 100% cases with Manuka honey
impregnated dressings while 87.1% with
conventional dressing in the treatment of diabetic
foot ulcers within 4weeks of treatment. The
difference was significant (P<0.05)." Similarly in a
study of 30 infected diabetic foot wounds by
Moghazy which made use of honey dressings for
three months. Healing was achieved in 43.3% ulcers
while another 43.3% showed decrease in size and
granulation. Almost all ulcers showed a reduction in
the bacterial load.” 6 patients with infected diabetic
ulcer was treated by honey-based products and
evaluated for their outcomes by Harikrishna.
Infections were rapidly resolved without need for
antibiotics.” These findings corroborate the findings
of our study.

The mean age of patients was 43.38+18.41 years in
manuka honey group and 47.40+15.23 years in
conventional dressing group. Similar findings were
also noted by other researchers who also noted that
most patients of diabetic foot ulcers belonged to 4
and 5" decade of life.”"” Data was stratified for age
of patients. The difference was insignificant
(p>0.05). Data was stratified for gender of patients.
Majority of the patients in our study were male.
Other researchers also found that male gender had a
preponderance for diabetic foot ulcers.”” In male
patients, efficacy was achieved in 31 (96.9%) cases
with manuka honey while in 29 (80.6%) cases with
conventional dressing. The difference was

th

significant (p<0.05). The difference was
insignificant (p>0.05) for females. When data was
stratified for duration of symptoms, no significant
difference was seen between the two groups.
Similarly, when stratification was done for mean
HbAlc there was no difference between the two
groups (p > 0.05). There were no complications in
either group.

The main limitations of our study include a small
sample size, the inclusion of only Wagner Grade 1
and 2 ulcers, and the single-centre nature of the
research, which may limit the generalizability of the
findings. Additionally, the short 4-week follow-up
period restricts our ability to assess the long-term
effects of honey dressings, and the challenge of
blinding in wound care studies could have
introduced observer bias. Despite these limitations,
our study has several strengths, including a
randomized controlled design, standardized
assessment using the Wagner Classification, and
clear inclusion/exclusion criteria, which ensure a
more accurate comparison between honey-
impregnated and conventional saline dressings. To
address these limitations, further research with
larger, multi-centre trials and longer follow-up
periods is recommended to confirm the long-term
efficacy of honey dressings. Future studies should
also include patients with more severe ulcers
(Wagner Grade 3 and above) and explore objective
measures such as histological wound healing and
quality of life outcomes. Additionally, investigating
the underlying mechanisms of honey's effectiveness
could provide valuable insights into its clinical
applications for diabetic foot ulcers.

CONCLUSION

In conclusion, our study indicates that Manuka
honey-impregnated dressings significantly improve
the healing outcomes of diabetic foot ulcers
compared to conventional saline dressings. The
honey dressings were more effective in promoting
wound healing, as evidenced by a higher percentage
of patients achieving sterile cultures at follow-up.
These findings suggest that Manuka honey may
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offer a promising alternative to conventional wound
care, particularly for diabetic foot ulcer patients.
However, further research with larger sample sizes,
longer follow-up periods, and multi-centre trials is
needed to confirm the long-term efficacy and
generalizability of this treatment. Additionally,
exploring the mechanisms underlying honey's
healing properties could further enhance its clinical
application in managing diabetic foot ulcers.
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