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ABSTRACT
To compare the effect of honey with povidone iodine as a dressing material in the management of diabetic foot ulcers
among northern Indian subjects. Thirty six patients fulfilled the inclusion criteria hence data of 36 patients was collected and
analyzed for various study parameters. The mean age of the patients was 52.4 + 5.4 years (range 46-63 years). Males 24 (66.7%)
outnumbered female patients 122 (33.3%).Wounds in the Group A took a mean duration of 14.2 days (range 6 - 25 days) to be ready
for surgical closure. On the other hand, wounds in the Group B took a mean duration of 15.5 days (range 9 - 37 days) to achieve
similar status. All patients in honey group experienced less pain during dressing. Oedema and foul smelling discharges resolved

earlier as compared to the standard dressing group.
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Diabetic foot ulcers (DFUs) are the consequence
of multiple factors including peripheral neuropathy,
decreased blood supply, high plantar pressures pose a
significant risk for morbidity, limb loss and mortality. DFUs
necessitate more hospital admissions than any other
complication of DM(Abdelatif, 2008)and are the main risk
factor for no-traumatic lower-extremity amputations
(Reiber, 1992). The lifetime risk of foot ulceration in people
with diabetes is 15%-20% (Singh, 2005). More than 15% of
foot ulcers result in amputation of the foot or limb (Reiber,
2002).There is no conventional guideline regarding the
selection of wound care materials in diabetic foot
wounds.The successful management of diabetic foot
wounds requires the multidisciplinary teamwork of
specialists.

Honey dressing has been applied to clinical
practice for many types of disease for centuries (Lipsky,
2004). It still being used as a dressing material for burn
wounds, decubitus ulcers, gunshot wounds and wound
dehiscence. As a wound dressing, honey dressing can
provide a moist micro-environment with antimicrobial
properties, has anti-inflammatory effects, reduces edema
and exudates, promotes angiogenesis and granulation tissue

formation, induces wound contraction, stimulates collagen
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synthesis, facilities debridement and accelerates wound
epithelialisation (Al-Waili, 2011; Guo, 2013).

In terms of advantages, many researchers have
studied the effects of honey dressing for the treatment of
DFUs, and these conclusions are uncertainty.There is
insufficient quality evidence available in the current
literature regarding the effectiveness of honey dressing for
the treatment of DFUs.Therefore the present study was
planned to compare the effect of honey with povidone
iodine as a dressing material in the management of diabetic

foot ulcers among northern Indian subjects.

MATERIALSAND METHODS

The control clinical trial was planned and executed
by the Department of General Surgery in collaboration with
Department of Orthopedics, Maharishi Markandeshwar
Institute of Medical Sciences And Research during
February 2014 to September 2014. The study population
consisted of non-Insulin dependent diabetes mellitus
patients (NIDDM) with Wagner grade-II ulcers admitted for
surgery in MM Institute of Medical Sciences. Inclusion
criteria included patient's age between 35 — 65 years,
transcutaneous oxygen tension of more than 30 mm Hg and

serum albumin level of >35g/dl. Exclusion criteria included
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multiple medical co-morbidity, steroid therapy, neutrophil
count less than 2000/mm’.

Maharishi Markandeshwar Institute of Medical
Sciences is a state of the art tertiary care teaching institution
established in rural outskirt of Ambala to provide super
specialty care to underserved population. Department of
General Surgery is serving primarily patients mainly from
lower socio-economic strata of community not only from
whole of Haryana but also from neighboring states. On an
average 150-200 patients seek care at Department of
General Surgery and Orthopedics, MM Medical College on
outpatient (OPD) basis per day. So this institution provided
us a perfect base to plan and execute this study.

All the patients'full filling the inclusion criteria
were randomized into two groups; Group A-
honeyimpregnateddressing group and Group B- standard
(povidone iodine) dressing group. Clean non-sterile pure
honey which is commercially prepared for food was used
for honey-impregnated dressing. Povidone iodine solution
10% (dilute with normal saline) was used in standard
dressing group. All patients received appropriate antibiotics
and the ulcers were debridedsurgically by an orthopedic
specialist doctor. Tissue specimenstaken during the
debridement were sent for culture andsensitivity testing.
Blood glucose control was kept optimum under
supervision. Wound dressing was started on the first post-
operative day and it was carried by trained nursing staff.

In the honey-impregnated dressing group, the
wound was initially cleansed with normal saline. A thin
layer of honey was poured on the wound and the wound was
then covered with sterile gauze and bandaged. In the control
group, the wound was first cleansed with normal saline, the
followed by covering it with povidone-soaked gauze.
Conversion to normal saline dressing was made once the
wound was cleared from frank pus. The dressings were
carried out on daily basis. Wounds were assessed on daily
basis. The assessment terminated when the wound was
either ready for surgical closure or needed further
debridement. Duration from the initial debridement to the
wound closure day was analyzed. If the wound required
further surgical debridement, the treatment was categorized
as failure and it will not be considered as the end result of the

study. Swab for culture and sensitivity was taken when the
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wound was ready for closure.

Data was captured on predesigned proforma. A
total of thirty six patients fulfilled the inclusion
criteriahence data of 36 patients was collected and analyzed
for various study parameterslike; mean duration for wound
healing, duration for wound healing, mean pain while
dressing, improvement in Oedema and discharge from
wound. Permission of Institutional ethics committee (IEC)
was sought before the commencement of the study.
Informed consent was obtained from the study participants.
All the questionnaires were manually checked and edited
for completeness and consistency and were then coded for
computer entry. After compilation of collected data,
analysis was done using Statistical Package for Social
Sciences (SPSS), version 21 (IBM, Chicago, USA). The
results were expressed using appropriate statistical
methods. Independent-Samples T Test was applied to
compares means for Honey dressing group and Standard
(Povidone Iodine) dressing group. A two-tailed P<0.05 was
considered statistically significant.

RESULTS

Thirty six patients fulfilled the inclusion criteria
hence data of 36 patients was collected and analyzed for
various study parameters. The mean age of the patients was
52.4 + 5.4 years (range 46-63 years). Males 24 (66.7%)
122 (33.3%).
Meantranscutaneous oxygen tension was 38 mmHg (range
35-41 mmHg).

Culture report showed that following organisms

outnumbered female patients

were isolated prior to the treatment - Streptococcus sp.
(32%), Staphylococcus sp. (18%), Pseudomonas (12%),
Enterococcus (9%), Bacteroides (5%), Acinobacter (5%),
Proteus (3%) and Escherichia coli (3%). Polymicrobial
infections were encountered in (13%) of patients. In the
Standard dressing group, wound infected with
Pseudomonas, Enterococcus and mixed organisms
remained infected until the end of the study; whereas in
Honey dressing group, wound infected with Bacteroides,
Enterococcus and mixed infections remained infected until
the end of the study.

Wounds in the Group A - honey impregnated
dressing group took a mean duration of 14.2days (range 6 -
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Table 1 : Comparative Analysis of Outcome Variables Between Honey Dressing Group
and Standard (Povidone Iodine) Dressing Group

Groups
Variables Group A Group B
Honey dressing group Stand ard dressing group

Mean duration for wound healing * 14.2 days 15.5 days

Range 6- 25 days 9-37 days

Mean pain score 53 6.6

Oedema Less More

Discharge from wound Less More

*P>0.05, Non - Significant by Independent - Samples T Test

25 days) to be ready for surgical closure. On the other hand,
wounds in the Group B - Standard (povidone iodine)
dressing group took a mean duration of 15.5 days (range 9 -
37 days) to achieve similar status. All patients in honey
group experienced less pain during dressing. Oedema and
foul smelling discharges resolved earlier as compared to the
standard dressing group. (Table 1).

DISCUSSION

Diabetic foot ulcers are an important complication
of diabetes. The integration of knowledge and experience
through a multidisciplinary team approach promotes more
effective treatment, thereby improving outcomes and early
recovery (Shanmugam, 2013; Chahine 2013). Following
specialists play their role- Endocrinologist/Diabetologist
(optimize blood glucose control); Podiatrist (focus on the
foot including prevention and treatment of diabetic foot
wounds); Vascular surgeon (manage vascular issues);
Microbiologist (look into microbiological etiology and
antibiotic selection based on cultures); Orthotist (ensures
that therapeutic or custom made footwear aids in
minimizing pressure); and Nutritionist (concentrates on diet
which helps in the management of diabetes as well as wound
healing) (Basile, 2002).

The management of diabetic foot wounds needs
timely detection of complications and frequent assessment
of the wound. It is important to take into account all the
related causes, identify the problem, and treat it.It was
observed in this study that wounds in honey impregnated
dressing group took 14.2 days to be ready for surgical
closurewhereas Standard (povidone iodine) dressing group
took a mean duration of 15.5 days (range 9 - 37 days) to
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achieve similar status. Wound healing involves formation of
granulation tissue, epithelization and wound contraction. In
this study these pathological parameters could not be
assessed because of variable sizes of wounds. By focusing
on whether the wound was clean and ready for closure,
assessment of thewound of different size was done. A
prospective randomized clinical and histological study of
superficial burn wound observed that burn wound dressed
with honey allowed early grafting on a clean clear base as
compared with sulfur sulfadiazine dressing
(Subrahmanyam, 1998). Honey dressing has been reported
to promote formation of clean healthy granulation tissue
(Subrahmanyam, 1991), accelerates wound healing and
enhances graft taking (Bergman, 1983).

Our culture report showed that following
organisms were isolated prior to the treatment -
Streptococcus sp. (32%), Staphylococcus sp. (18%),
Pseudomonas (12%), Enterococcus (9%), Bacteroides
(5%), Acinobacter (5%), Proteus (3%) and Escherichia coli
(3%). Polymicrobial infections were encountered in (13%)
of patients.Another study reported a predominant gram
negative infection in Wagner grade-II1 DFUs, and the type of
organism correlate well with the severity of infection as
determined by grading of the DFUs (Maria, 2002).No new
organisms werefound from the wound in both groups
indicating bothtechniques were able to prevent cross-
infection.

This study has several strengths. First, we have
compared the effect of honey with povidone iodine as a
dressing material in the management of diabetic foot ulcers.
In-depth analysis of this aspect has not been closely
investigated by many experts in the field. This study
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becomes more important as sufficient quality evidences are
not available in the current literature regarding the
effectiveness of honey dressing for the treatment of
DFUs.Second, in this study, strict inclusion criteria were
adhered to standardized factors that may independently
influence wound healing.Third, bias in selection and
outcome evaluation were minimized with randomization of
cases and single blinded assessment of the wounds. Lastly,
all the investigations were conducted by authors of the study
only, which creates a sense of uniformity. The study has
some limitations as well. Some may argue that the results
obtained may not be generalized as these findings are based
on a single centre study. More multicentric studies need to
be carried out. Second, sample size used in this study is
small. Studies with bigger sample size are warranted to

support our findings.

CONCLUSION

The findings of this study demonstrated that ulcer
healing was not much different in both study groups. On the
basis of generated evidences it can be said that honey-
impregnated dressing can be considered safe alternative to
povidone iodine dressing for Wagner grade-II diabetic foot
ulcers. Further studies with bigger sample size especially
randomized controlled trials are warranted to generate best

quality evidences.
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