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INTRODUCTION
Diabetic foot ulcer (DFU) is a common and 
serious infection in people with diabetes 
mellitus (DM)1. DFU is caused by poor 
glycaemic control, poor circulation in lower 
extremities, peripheral arterial disease (PAD) 
with sensory neuropathy, calluses, improper 

foot care and footwear,  dry skin, and many 
others. It is associated with significant 
morbidity subsequently leading to disability 
due to lower limb amputation and even 
death in severe conditions if not treated on 
time2. Diabetic peripheral neuropathy (DPN) 
eventually affects approximately 50% of adults 

How to cite this article: Jalal SM, Amloqel RA, Aljaber SA, Al-Abdulwahed JAA, Aldossary RAA, Hakami 
MAA. Effect of Honey Dressing on Wound Healing among Patients with Diabetic Foot Ulcer at Al-Ahsa, Saudi 
Arabia. 2023;11(1):33-41.

ABSTRCT
Background: Diabetic foot ulcer (DFU) is a serious infection in people with diabetes mellitus. DFU is caused by 
vascular disease with diabetic neuropathy, and severe DFU leads to disability or even death. Mostly, povidone 
iodine dressing (PID) is used for DFU. The honey dressing (HD) may also improve wound healing in DFU as 
a complementary therapy. Aim: The study aimed to determine the effect of HD on the wound-healing process 
for DFU. Materials and Methods:   A prospective observational study was conducted in the diabetic centres 
of selected hospitals in eastern Saudi Arabia. A total of 126 patients with DFU below grade three according to 
Wagner’s classification were selected by randomization and equally divided into HD (n = 63) and control (n = 
63) groups. The patients were followed up with regularity, and 60 from each group were analysed, because the 
remaining patients lost their follow-up. Demographic variables and clinical parameters including random blood 
sugar and haemoglobin A1C were measured at the initial visit before intervention. The Bates-Jensen wound 
assessment tool was used before and after the intervention. Intervention group received HD and control group 
received PID for 6 weeks. The results are presented using frequency, mean, chi-squared test, independent ‘t’ test 
and Wilcoxon signed-rank test. Results: Among 120 patients, the demographic variables, and clinical parameters 
in the HD and control were homogeneous. The overall mean wound score was 41.07 ± 2.95 and 29.78 ± 2.2 before 
and after the intervention in the HD group respectively which was significant (p < 0.0001). Mean score of control 
was 41.13 ± 2.43 before intervention and 38.53 ± 3.29 after intervention which was also significant (p = 0.00062). 
Conclusion: HD is best alternative cost-effective dressing method that promotes faster healing in DFU. It should 
be further promoted in healthcare settings. 
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with DM during their lifetime3. According to 
many longitudinal epidemiological studies, 
the DFU risk is approximately 25% among 
diabetic patients, and it accounts for two-
thirds of all non-traumatic amputations4.

Few cross-sectional studies from 
developed countries such as the USA and 
Europe have estimated the prevalence of 
DPN to range from 6% to 51% depending on 
the population studied5. This burden is higher 
in older individuals and among adults with 
long-standing type 2 DM. The prevalence of 
diabetes among men and women is 17% and 
22% respectively in Saudi Arabia6. Among 
DM patients, 2.05% have a foot ulcer, 0.19% 
have gangrene, and 1.06% undergo an 
amputation according to the Saudi National 
Diabetes Registry7. Historically, honey has 
been used to treat many disease conditions 
in clinical practices because it has medicinal 
effects. More recently, honey has been 
rediscovered by medical researchers for its 
use in dressing acute and chronic wounds8. 
Honey has anti-oxidant, antimicrobial and 
anti-inflammatory properties. it prevents 
the growth of bacteria on the surface of the 
wound due to its antibacterial effects. Honey 
reduces oedema and exudates due to its 
anti-inflammatory effects, and it enhances 
angiogenesis and collagen synthesis in the 
wound-healing process. Moreover, honey 
accelerates granulation tissue formation 
to produce wound epithelialization. 
Hence, honey has been used for treating  
wounds9,10.

A systematic review has reported that 
honey is effective in decreasing both wound 
repair and treatment times as well as in 
increasing the protection from infection 
through the bacterial clearance in wounds11. 
Although many reviews have discussed the 
effects of honey and some researchers have 
studied the impact of honey dressing (HD) on 
the treatment of DFUs12,13, additional studies 
are needed more accurately to measure the 
changes in wound healing. Thus, we sought 
to objectively evaluate the effectiveness of 
HD in the treatment of DFUs and to provide 

evidence to select an appropriate intervention 
for wound healing in patients with DFUs.

The aim of the present study was 
therefore to evaluate the effect of HD on the 
treatment of wounds on healing outcomes in 
DFUs. Furthermore, the effect of HD and its 
effectiveness compared to povidone iodine 
dressing on wound-healing outcomes in 
DFUs were assessed.

METHODOLOGY

Study Design
The quantitative, prospective, randomized 
controlled trial was conducted to determine 
the effect of HD on wound healing among 
patients with DFUs [Figure 1]. The objectives 
and the procedures of the present study were 
fully understood by the study participants 
through proper instructions before the onset 
of the study. Informed consent was obtained 
from each participant involved in the study 
before data collection and they were ensured 
about the confidentiality, no risk, anonymity, 
and voluntary participation. This study was 
conducted in accordance with the Declaration 
of Helsinki, and it followed all ethical 
principles.

Study Setting and Participants
The present study was conducted in the 
diabetic centres of selected hospitals in the 
eastern region of the Kingdom of Saudi 
Arabia. The inclusion criteria for the patients 

Fig. 1: CONSORT Flow Diagram.
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were as follows: Persons with DM, aged 20 
years and older, including both males and 
females, residing in the eastern region of 
Saudi Arabia; foot ulcers less than grade 3 
according to Wagner’s classification14  of any 
duration;  DFU in either one or both legs; 
uncomplicated conditions; and regularly 
visited the diabetic clinic for wound dressings 
(at least two times per week). 

The exclusion criteria for the patients 
were as follows: uncontrolled diabetes (when 
random blood glucose (RBS) levels are 200 ml/
dL or higher or haemoglobin A1C (HbA1C) 
level is more than 8); septicemia; wound 
grade 3 or more than 3 according to Wagner’s 
classification; amputated legs; serious illness; 
complicated diseases, such as end-stage renal 
failure, cancer and hepatic coma; undergoing 
immunosuppressive drug treatment; non-
cooperative for the regular dressing of DFU; 
and known allergies to honey.

Study Sampling
The sample size was estimated considering 
the mean and standard deviation of a similar, 
previous study15 with an α error of 0.05 and 
β error of 0.20. Accounting for 10% dropouts, 
the total sample size was calculated as 142. 
After exclusion, 126 participants based on 
the inclusion criteria were selected and 
they were assigned to HD (63) and control 
group (63) equally by simple randomization 
using through computer-generated random 
numbers.  A total of 126 patients with DFU 
were assessed to determine the effect of HD 
on wound healing. However, only 60 patients 
from the HD group and 60 patients from the 
control group were able to follow up and 
those data were analysed in the study.

Data Collection

A structured questionnaire with an obser
vational tool was used to collect the data. This 
questionnaire is an original tool, and it has been 
evaluated by a panel of experts to validate the 
tool. A pilot study has also been conducted to 
improve the tool. The structured questionnaires 
consisted of the following three parts: 1) 
demographic variables, 2) clinical parameters 

and 3) Bates-Jensen wound assessment16. The 
reliability of the questionnaire was tested (r 
= 0.946) using Cronbach’s alpha. The time to 
fill in the questionnaire ranged from 15 to 20 
minutes. Information was included in the tool 
with an introduction, explaining the objectives 
of the study and ensuring privacy and 
confidentiality before distribution. Participants 
were informed that their participation in the 
study was voluntary without any financial 
support. Informed consent was obtained from 
all the participants before the data collection.

Tool
The demographic variables included age, 
gender, highest educational qualification, 
occupation, smoking habit, body mass index 
(BMI), duration of DM and treatment type 
of DM. This information was collected for 
both the intervention and control groups 
during the initial data collection. The clinical 
parameters included random blood sugar 
(RBS) level and haemoglobin A1C (HbA1C) 
test result. These tests were performed before 
initiating intervention of the study. The Bates-
Jensen wound assessment included data, 
such as size, depth, edges, undermining, 
necrotic tissue type, necrotic tissue amount, 
exudate type, exudate amount, skin colour 
surrounding the wound, peripheral tissue 
oedema, peripheral tissue induration, 
granulation tissue and epithelialization. 
The wound assessment was graded from 1 
to 5 according to the characteristics of the 
wound. The total score ranged from 13 to 65, 
and this score was plotted on a wound status 
continuum to determine progress. Pre-test 
wound assessment was done before the start 
of intervention (1st week) and post-test was 
done after the intervention period (6th week).

Intervention
The patients with DFU were randomized 
into two groups as HD and control groups 
by using simple randomization through 
computer-generated random numbers. HD 
group received dressing with medical-grade 
honey; and the control group, which received 
povidone-soaked dressing. Participants were 
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advised to visit the diabetic clinic twice a 
week for dressing their wounds. On the 
first and sixth week of the study, the Bates-
Jensen wound assessment was performed. 
All patients received appropriate antibiotics, 
and the ulcers were debrided by the surgeon 
if needed as per the standard protocols. 
Wound dressing was performed by a trained 
nurse. In the HD group, the wound was 
initially cleansed with normal saline, and the 
wound was then covered with sterile HD and 
bandaged. In the control group, the wound 
was first cleansed with normal saline, which 
was followed by covering it with  povidone-
soaked gauze. The wound dressing was 
continued and observed for 6 weeks regularly. 
However, the first and sixth weeks of the 
observation were taken for analysis purposes. 
The outcome measures were calculated in 
terms of the proportion of wounds completely 
healed (primary outcome), wound-healing 
time and deterioration of wounds based on 
the wound assessment tool. Patients were 
followed up for 6 weeks.

Data Analysis
Statistical analysis was performed with 
Statistical Package for Social Sciences (SPSS) 

for Windows (version 21.0; International 
Business Machines (IBM) Corporation, 
Armonk, NY, USA). The statistical significance 
level was set at p < 0.05. Descriptive statistics, 
such as frequency and percentages, were 
used for categorical variables, and the mean 
and standard deviation (SD) were used for 
continuous variables. The demographic 
characteristics of the subjects were compared 
between the intervention group and control 
group using an independent t-test for the 
quantitative variables and the chi-squared 
test for categorical variables. The paired t-test 
was used to compare the pre-intervention and 
post-intervention results within the groups. 
The overall wound assessment score was 
tested for both the HD and control groups by 
Wilcoxon signed-rank test.

RESULTS
Demographic Variables
The demographic characteristics of the 
study participants were analyzed [Table 1]. 
The chi-squared test was performed to evaluate 
the homogeneity of the 60 participants in each 
group, and all demographic characteristics 
of patients (including age, gender, highest 
educational qualification, occupation, 

Table 1: Demographic variables of the patients with DFU

Variables Category

HD group 
(n=60) 
n (%)

Control group 
(n=60) 
n (%) p Value

Age (years)

21-40 years 7 (11.7) 5 (8.3)

p = 0.67341-60 years 35 (58.3) 33 (55)

More than 60 years 18 (30) 22 (36.7)

Gender
Male 47 (78.3) 44 (73.3)

p = 0.522
Female 13 (21.7) 16 (26.7)

Educational Qualification 
(Highest)

Primary level 8 (13.3) 12 (20)

p = 0.580
High school level 24 (40) 19 (31.7)

Graduate level 13 (21.7) 9 (15)

Post graduate level 4 (6.7) 6 (10)
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smoking habit, and BMI), duration of DM and 
treatment type of DM were homogeneous in 
both groups (p > 0.05). 

Clinical parameters
In the clinical parameters,  RBS and HbA1C 
tests were done before initiation of intervention 
and the results were analysed [Table 2]. The 
independent t-test was used to evaluate the 
homogeneity of the HD and control groups, 
and all the parameters were similar in both 
groups (p > 0.05).

Wound assessment
The wound assessment was graded from 1 
to 5 according to the Bates-Jensen wound 
assessment tool and the mean score obtained 
for each characteristic. The results showed 
that there were significant changes in the size, 

depth, edges, undermining, necrotic tissue 
type, necrotic tissue amount, exudate type, 
exudate amount, skin colour surrounding the 
wound, peripheral tissue oedema, peripheral 
tissue induration, granulation tissue and 
epithelialization (p = 0.0001) in the HD group 
when we compared pre and post intervention 
assessment {Table 3].

The patients were followed up with 
regularity, and only 60 from each group were 
analysed because others lost their continuity 
of follow-up. The overall wound assessment 
score was analysed by Wilcoxon signed-
rank test. The results showed that the mean 
wound score in DFU patients before and 
after the intervention was 41.07 and 29.78 in 
the HD group, respectively which showed 
a significant difference (p < 0.0001). In the 
control group, the mean wound score before 

Variables Category

HD group 
(n=60) 
n (%)

Control group 
(n=60) 
n (%) p Value

Others (diploma) 11 (18.3) 14 (23.3)

Occupation
Employed 39 (65) 36 (60)

p = 0.572
Unemployed 21 (35) 24 (40)

Smoke habit
Non-smokers 26 (43.3) 23 (38.3)

p = 0.577
Smokers 34 (56.7) 37 (61.7)

BMI

Normal (18.5-24.9) 11 (18.3) 13 (21.7)

p = 0.759Overweight (25-29.9) 30 (50) 26 (43.3)

Obese (>30) 19 (31.7) 21 (35)

Duration of DM

< 1 year                2 (3.3) 1 (1.7)

p = 0.932

1-3 years 5 (8.3) 6 (10)

4-6 years  7 (11.7) 8 (13.3)

6-9 years  29 (48.4) 31 (51.7)

10 & above years 17 (28.3) 14 (23.3)

Treatment type of DM
Oral drugs 37 (61.7) 42 (70)

p = 0.530Parenteral drugs 16 (26.7) 14 (23.3)
None 7 (18.4) 4 (6.7)

N: Number; %: Percentage
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and after the intervention was 41.13 and 38.53 
(p < 0.00062), respectively [Table 4].

DISCUSSION
DFU is a serious issue and a major challenge 
for patients with DM, and it may result in a 
lengthy hospitalization and lead to lower 
limb amputation in severe cases17. The present 
study aimed to assess the effectiveness of 
wound dressing using honey, which may 

provide a clean wound with a reduction 
of wound size as it was measured by the 
Bates-Jensen wound assessment  tool and 
enhance the optimal environment for the 
promotion of healing. The depth and colour 
of the wound showed faster healing in HD 
which proved the safe wound dressing. Many 
researchers have studied the role of honey as 
a dressing material for wound healing and 
indicated its physicochemical and antioxidant 

Table 2: Clinical parameters of the patients with DFU

Clinical parameters
HD group (n=60) 
Mean (SD)

Control group (n=60) 
Mean (SD)

p Value

RBS 191.5 ± 55.5 181.81 ± 41.69 p = 0.448
HbA1C 7.72 ± 0.53 7.75 ± 0.48 p = 0.780

N: Number; %: Percentage

Table 3: Wound assessment characteristics of patients with DFU

Characteristics

HD group (n=60)

Pre-test Mean (SD) Post-test Mean (SD) Paired ‘t’ test
Size (sq cm) 3.07 ± 0.52 1.93 ± 0.63 t = 7.215 p = 0.0001*
Depth 2.87 ± 0.63 2.03 ± 0.61 t = 7.215 p =0.0001*
Edges 3.2 ± 0.48 2.36 ± 0.49 t = 9.898 p = 0.0001*
Undermining (cm) 3.13 ± 0.35 2.33 ± 0.48 t = 10.77 p = 0.0001*
Necrotic tissue type 3.4 ± 0.5 2.63 ± 0.49 t = 7.389 p = 0.0001*
Necrotic tissue amount (%) 3.5 ± 0.51 2.16 ± 0.65 t = 8.651 p = 0.0001*
Exudate type 3.36 ± 0.61 2.53 ± 0.51 t = 5.221 p = 0.0001*
Exudate amount 3.3 ± 0.6 2.37 ± 0.61 t = 5.635 p = 0.0001*
Skin color surrounding wound 2.77 ± 0.77 1.97 ± 0.56 t = 5.757 p = 0.0001*
Peripheral tissue edema (cm) 3 ± 0.69 2.03 ± 0.6 t = 6.922 p = 0.0001*
Peripheral tissue induration (cm) 3.17 ± 0.59 2.47 ± 0.57 t = 4.826 p = 0.0001*
Granulation tissue (%) 3.43 ± 0.57 2.7 ± 0.47 t = 5.809 p = 0.0001*
Epithelialization (%) 2.87 ± 0.57 2.23 ± 0.68 t = 4.289 p = 0.0001*
p <0.05 – Significance; p >0.05 – Non-significance

Table 4: Overall wound assessment of patients with DFU

Groups Mean (SD) Mean Difference z score

HD group (n=60)
Pre-test 41.07 ± 2.95

10.07
z = 4.7821 

p = 0.00001*Post-test 29.78 ± 2.2

Control group (n=60)
Pre-test 41.13 ± 2.43

2.87
z = 3.4246 

p = 0.00062*Post-test 38.53 ± 3.29

p <0.05 – Significance; p >0.05 – Non-significance
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properties18. In this study, we used dressing 
with honey for HD group, and povidone-
soaked dressing for control group. Honey has 
more active compounds such as flavonoids, 
phenolic acid, organic acids, enzymes, and 
vitamins, which enhance wound healing19. 
As the antibacterial activity of honey has 
been well documented20. It reduces the ulcer 
of extremities and prevents the risk of limb 
amputation21. Some studies have reported 
that the usage of honey in dressing different 
types of diabetic wounds, such as DFUs, has 
different characteristics, but these studies did 
not quantitatively measure the differences. In 
the present study, strict inclusion criteria were 
adhered to standardized factors to reduce bias 
in the assessment of wound healing, and the 
wound assessment was performed using a 
standardized tool.

Few studies have assessed the parameters 
of wound healing qualitatively which might 
cause bias in the assessment. Also, the 
number of patients (n=30) involved the study 
was low22,23. In the present study, the wound 
assessment was done quantitatively by using 
Bates-Jensen wound assessment tool. Each 
characteristic of the wound was compared in 
the HD group before and after the intervention, 
resulting in statistically significant (p < 0.001) 
differences which proved the faster wound 
healing.

A randomized controlled trial was 
conducted to investigate the effect of Beri-
honey-impregnated dressing on diabetic 
foot ulcer and compare it with normal saline 
dressing, in which the percentage of wound 
healing was higher in HD than normal 
saline dressing24. In the present study, there 
were significant differences observed in the 
size of the wound at 6 weeks (p = 0.0001) 
in the HD group. The depth of the wound 
was significantly different in the HD group 
before and after treatment (p = 0.0001).  A 
previous study investigated the effectiveness 
in the treatment of DFU than other dressing.  
The meta-analysis showed that HD effectively 
shorten wound debridement time, wound 
healing time, and bacterial clearance time25.

In the current study, there was a significant 
decrease in necrotic tissue and exudate 
formation in the HD group (p = 0.0001). A 
case report on honey-based therapy in the 
successful management of diabetic foot ulcer, 
in which HD was changed daily and by week 
16 the ulcer completely healed26. A review was 
done to summarize the therapeutic properties 
of honey and its possible favourable effects 
on diabetic wound healing which evidenced 
that there was increased re-epithelialization 
and collagen production, higher wound 
contraction in HD27. Similarly in the present 
study, granulation tissue and epithelialization 
were observed faster significantly (p = 0.0001) 
in HD.

The dressing procedure was generally 
less painful due to the ability of the honey to 
maintain the moisture of the wounds without 
adhesion to the granulating surface. In 
agreement, other studies have reported that 
DFUs generally require a longer time to heal, 
indicating that the cost of the dressing may 
be an issue. In general, the moisture-retaining 
dressing materials available in the market 
are expensive. Therefore, the overall cost 
for wound dressing with honey is relatively 
cheaper which was supported by a study28,29 
suggesting that HD provides an economical 
and practical option for the management of 
wound ulcers in diabetic patients.

The strength of the present study was 
the use of a standardized tool for wound 
assessment. Importantly, the HD group had 
faster wound-healing outcomes than the 
control group. Bias was minimized in the 
selection of participants and in the outcome 
evaluation with randomization and single 
blinded assessment of the wounds. However, 
the present study had certain limitations. The 
safety of the dressing needed to be assessed, 
the sample size in the present study was 
relatively small, and all participants were not 
able to follow-up. However, the present study 
provides information for future RCTs with 
larger sample sizes of DFU patients, which 
will increase the strength and frequency of the 
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assessment to determine the wound-healing 
process more accurately.

CONCLUSION
HD is an alternative method. HD effectively 
promoted faster wound healing outcomes in 
DFU, compared to standard dressing which 
can reduce health consequences like limb 
amputations. In addition, HD effectively 
decreased wound oedema and odour. For the 
repeated dressing, the gauze removal was 
easier to perform and was less painful for 
the patient when using HD. Because HD is a 
cost-effective dressing method, it should be 
promoted in healthcare settings.
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