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ABSTRACT

Background: Diabetic Foot Ulcer (DFU) is a condition characterized by loss of skin integrityei distal

foot, involving at least the epidermis and part of the dermis in individuals with a history of Diabetes Mellitus
(DM). Anemia whichis defined by low hemoglobin levels, may exacerbate -i2Mted complications.
However, theconnectionbetween hemoglobin levebnd the severity of DFU remains poorly understood.
Methods. This study aimed to describe the prevalence of anemia and investigate the association between
hemoglobin levels and DFU severity among type 2 DM patients at Prof. Dr. 1.G.N.G. Ngoerah General
Hosptal, Denpasar. An analytical obsetiomal gudy with a crossectional design was conducted on type 2
DM patients presenting with DFU, who were registered at the hospital from2022 Consecutive sampling

was used to select subjeend secondary dataere sourcedfrom medical records. Data analysis included
univariate and bivariate CHbquare testResults A total of 74 patients aged 3& years were included in

the study. Anemia was identified in 64 patients.§86) with 15 (203%) experiencing mil anemia, 37 (50%)
moderate anemjand 12 (182%) severe anemia, while 10 patients had normal hemoglobin levels. A total of
41 patients (55.4%) had severe DFU &Rl patients (446%) had mild to moderate DFWonclusion
Bivariate ChiSquare analysis remked no sgnificant association between hemoglobin levels and DFU
severity (p = (635).

Keywords : anemia, diabetic foot ulcers, hemoglobin levels, type 2 diabetes mellitus.

INTRODUCTION therapeutic responses ha=eb limited Various classification
systems exist for grading the severity of DFU, Wi Meggit
Diabetes Mellitus (DM) is a metabolic disorder markedwagner classification being among the most commonly“used.
by persistat high blood sugar levelsAccording to the 10 Anemia defined by redudéremoglobin (Hb) levels, is another
edition of the International Diabetes Federation (IDF) Atlas, ircritical concern in diabetic patierf Hemoglobin plays an
2021, approximately 537 milion people worldwide wereessentiafundion in transporting oxygen from the lungs to body
affected by diabetes. Indonesia ranked fifth, with an estimategésuesand adequate oxygen supply is necessary for wound
19.5 million cases. Apoximately 90% of all diabetes cases healing and tissue regeneratibi® In DM, chronic
were caused by Type 2 Diabetes Mellitus (T2DMplashing  hyperglycemia and persistent inflammation often regult
it as the most widespread form of the disédse. reduced Hb levels. Anemia inadetic patients oftergoes
One of the most serious lotgym/chronic complications  unreogrized, not realizings symptoms. It is considered a key
of diabetes is Diabetic Foot Ulcer (DFU). DFU &fided as a  contributor to impaired microcirculation and isommonly
full-thickness wound on the skin, that develops in the distal aregcognized as ra important contributorto delayed wound
of lower limbs in individuals with diabetédhe condition was healing, wound ifection, higher amputation rates, and
primarily caused by neuropathy, peripheral arterial disease, aiitreased mortality
inadequate foot care. Ulcers typically developreas subjected Several studies haveoked at the associatiorbetween
to repeated trauma or excessive pre§s&m)roximately 19  anemia and outcomes in DFBccording to Li et al, it was
34% of patnts with DM experienced DFUDiabetic foot  discovered that 53% of T2DM patients with DFU had anemia,
ulcer remains a significant challenge due to its substantigignificantly higherthanthe 13% observed in T2DM patients
contribution to global morbidity and mortality. The high without DFU* Kumar et al.found that more thamhree
frequency of recurrent hospitalizations and the increased risk @uarters of T2DM patients with DFU complications presented
limb amputation have led to substantial healthcargvith moderate to severe anemia, and Hb levels continued to
expenditures.  Furthermore, the availabilty of reliabledecline during hospitalization despite iad improvement in
biomarkers for predicting ndmealing ulcers and monitoring foot infections.’ However, a study conducted at Bone Regency
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stated different results, reporting a weak negative correlatidroot Ulcers [DFUs) are frequently associated with
between anemia and DFU severity, which was not statisticallgeripheral neuropathy_ and/dteripheral Artery D_isease
significant’” In Bali, no smilar study has beeconducted to  (PAD). The pathophysiology of DFU commonly involves
date. three key components known
In summary, although previous research has suggest¥@scular insufficiency, and trauma, often followed by
that anemia magxacerbate mortality risk in diabetic patients, Secomary infection due to foot injuries. Motsensory
the occurenceand prognosis of anemia in DRpdtients are neuropathy contributes to uneven pressure distribution on
still not well understood. l@rifying whether anemia seesas a  the plantar surfaces, altered gait, and reduced pain
prognostic factor for poor outcomes in DFU is crucial. Sensitivity, which increases the risk of ulcer formation.
Knowledge regafing the association between hemoglobin/Utonomic neuropathy results in drgkin due to
levels or thentensityof anemia antheextentof DFU severity ~ diminished secretion from sebaceous and sweat glands,
will provide valuable insights for optimizing therapeutic _mak|l?_g thbe skin ”_‘Otre p{one Itlo crac;kmg. This Comprobm'fe
strategies. Therefe, this studpeeks to explorthe prevalence N skin barrer integrity allows lor easier microbia
of anemia and the association betweenduiohin levels and !“Vaff'.o.” when t(rjaut;na. or an ulcelr |s|przsent. Vasqullar
DFU severity among type 2 DM patients at Prof. Dr. LGN g hsutclency in dia eticpatients also leads to arteria

! harrowing, resulting in ischemia of the foot.
g‘ggf’ gnhdczggesral Hospital, Denpasho were treated betwee The diagnosis of DFU includes a thorough medical

history, followed by a physical examination that assesses
dermatological, vascular, neurological, and
musculoskeletal aspects, asll as signs of infection.
Common clinical findings include neurological symptoms
like burning sensations or numbness and vascular
symptoms such as intermittent claudication, rest pain, and

onthealing ulcers. After the diagnosis, the classification

DFUs by severity is performed. The Wagner

classification system is widely used due to its simplicity
'‘and its superior predictive capacity for assessing the risk
of amputation.

LITERATURE R EVIEW
Type 2 Diabetes Mellitus

Diabetes mellitus (DM) is a metabolic disorder
primarily characterized by persistent hyperglycemia. Th
typical symptoms of diabetes, known as the diabetic tria
include polyuria, polydipsia, and polyphagia. Additional
synmptoms often reported are fatigue, blurred vision
delayed wound healing, paresthesia,ripus, and sexual
dysfunction®

Diabetes mellitus (DM)is classified into several apemia
types, with type 2 DM being the most prevalehype 2
Diabetes Mellitus (T2DM)s caused by a combination of Anemia is identified by decreased hemoglobin (Hb),
pancreatic b-cell dysfunction and increased insulin hematocrit (HCT), perythrocyte count® Hemoglobin is
resistancé. The peripheralinsulin resistangecombined 3 vyital protein in erythrocytes that serves as the primary
with an inadequate insulin secretory response, results iansporter of oxygen in the human body, with
elevated blood glucose levels. The lipotoxicity, approximately 98% of blood oxygen bound to
glucotoxicity, and glucolipotoxicity —contribute to hemoglobin. Each heme group in hemoglobin contains an
metabolic and oxidative stress, impairing the intygof  jron molecule cpable of binding and releasing oxygen,
islet cells and causing-cell dysfunction. This was thereby enabling efficient oxygen delivery throughout the
supported by findings of ¥e-grade inflammation markers body. Oxygen is crucial forAdenosine Triphodmte
such asTumor Necrosis FactoT(NF)-a, Interleukin(IL)-  (ATP) production via oxidative phosphorylation, which
6, C-Reactive ProteinGRP), and IL-1 in patients with underscores the importance of maintaining adequate
DM.*® oxygen distribution to all metabolically active celfs?

A high-calorie diet rich in fats and carbohydrates has ~ Chronic conditions, especially those characterized by
been linked to increased productionRéactive Oxygen inflammation such a®M, frequently result in anemia of
SpeciesROS, further aggravating oxidative stress. Thesechronic disease (ACD) or inflammatory anenfiais type
pathobgical chang_es disrupt the regulation of insulin andyf gnemia typically progressesosily and may present
glucagon  worsening hyperglycenfa. As a result, \jithout symptoms. Several mechanisms are involved
complicatiors of DM and broadly categorized into acute including the link between diabetic nephropathy and
and chronic. One of the serious chronic complicationiecreased erythropoiesis, which is marked by reduced
which involves both microvascular and macrea@ilar o ihronoietin (EPO) production. This decline is closely

g?(/isdfgtr}\sgos?trgs;heIadesvzlocprumceilglt r%erDilr:\UeEQc?eIlgrcart?r?set?]esassocmed with diabetimicrovascular complications and
play 9 Sutonomic neuropathy Elevated preanflammatory

complications, ultimately leading to the formation of cytokines, including TNF-a_ and IL-1, have been

diabetic foot ulcers. implicated in the pathogenesis of ACD, as they contribute
to increased erythrocyte destruction via macrophage

According tothe International Workig Group on activation Inflammatory cytokines disrupt erythropoiesis
the Diabetic Foot(IWGDF), a disturbance in the skin and incre_a§e erythrocyte t_urnovbiematological changes
integrity of the fdabeticfeot sCRAEErSCof (ACH WWIUd gnormochromicand
ulcer, involving at least the epidermal layer and part of th@0rmocytic anemia, which is marked by a s%%(ter lifespan
dermal layer, in patients with a history of DMiabetic ~ ©f erythrocytes and a reduction in erythropoiesis

Diabetic Foot Ulcer

http://ojs.unud.ac.id/index.php/eum Page 36
doi:10.24843.MU.2025.\Ali1.F07



ASSOCIATION BETWEEN HEMOGLOBIN LEVELS AND
SEVERITY OF DIABETIC FOOT ULCERS

Association between Hemoglobin Levelsand Severity Of  (CKD) presentig with a Glomerular Filtration RatéGFR)

Diabetic Foot Ulcersin Type 2 Diabetes MellitusPatients below 15 mL/min. Additiondy, patient lacking complete
. _ medical records were not included in the analysis.
The connection between anemia and the Data were collected on variablesludingHbALc levels,

complications of DFU can be attributed to the role Ofage, Body Mass InatgBMI), sex Hb levels, andhe severity
hemoglobin in oxygen transport. Hemoglobin in of DFU which was assessed usitig Wagner classification.
erythrocytes carries most of the oxygen delivered tqqaving ahemoglobin concentratidselow 12 g/dL in women
tissues thus, anemia reduces the oxygen supply to thendless than 13 g/dL imen is considered anemia based on
ulcer site, delaying wound healing and hindering infectionyorid Health Organization (WHO) criterigAnemia was
control:™ Adequate blood flow is vital for wound healing fyrther divided into three subgroups: mild anemia (males Hb
because it dellv?gg essential oxygen and nutrients needgg 15 g g/dL, females: Hb 111.9 g/dL), moderate anemia (Hb
for tissue repait>* Oxygen supports the regeneration of g1 g g/dL), and severe anemia (kbg/dL). The severity of
damaged tissue andnecessary for oxidative metabolism, ey \yas determined using the Megdlagner classification
which produces ATPprimary energy source required for o g0 “which was grouped intwo categories for analysis
the wound healing processhe ATP generated provides | oces Group 1 comprised Gradesdll, which were
LZZI?nngerr%icnhzen?;??;osroni;%%irgpiﬁer?:T? gggigggsmvgsu'ﬁgtegorized as mild to moderate severity, and Group 2 included
exacerbate ischemia of the lower extremities, increase th@radiz:\’;\;gvggl V;%?&&E;sg;egrgséerxiﬁ Sggggtlyécience
risk of infection, and delay healing, thereby worsening '[he(SPS$ software \)//ersion 26.0 fo? Windows was used
ity ofDF S . : X o
severity ofDFUs Univarite andysis was conducted to describe the patient
MATERIAL AND METHODS characteristis including age, sex, BMI, and HbAlc levels, as
well as to evaluatéhe prevalence of anemia statusT2DM

This study was conducted ov@monthsrom February patients with DFU. Bivaate analysisvas conductedising a

2024 to September 2024. Ethicidarancevas obtained from Chrsquare testto asess the relationshipbetween the
the Research Ethics Committee of the Faculty of Medicindndependent varidd (hemoglobin levels) and the dependent
Udayana  Universty  (Ethical  Clearance  No. Variable (severity of DFU).

2729/UN14.2.2.VII.14/L.T/2023). This studynployed a cross
sectional, observational, descriptianalytic (non
experimental design. Type 2 Diabetes Mellitus (T2DM)
patientswho developedFU andreceivel treatmentat RSUP
Prof. Dr. 1.G.N.G Ngoerah Denpasar 20222023 were
included in the samplétudy participants werehosenbased

RESULTS
Characteristicsof Research Subjects

A total of 74 research subjs aged 38 to 77 years were
part of this study, with the majority being over 40 years old
on speific inclusion and exclusion criteria (94.5%), as shown in Table 1. The sample consisted of 36

) males and 38 femaleBMI distribution revealed that

Inclusion crieria: The study includetioth female and although most subjects had a normal weight (36.5%),
female patients aged -H® years who were diagnosed with o vivion was prevalent  (63.5%), including

T2DM and had DFU classified according to the Meggit \ngenyeight (9.5%), overweight (18.9%), obesity class |
Wagner grading system (Gradé/)l All participants were (16.2%), and obesity class 1l (18.9%). The majority of

registered at RSUP Prof. Dr. .G.N.G. Ngoeranasar g pjects (68.9%) also had uncontrolled HbALc levels.
during 20222023. Exclusion criteria: The study excluded

patients with any diabetes diagnosis other than T2DM, pregnant
women with T2DM, patients with gecord of hematologic
disorders, and those diagnosed v@thronic Kidney Disease
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Table 1. Distribution of Research Subjects Basm Age, Sex, BMI, and HbAlc Levels

Characteristics Frequency Median (Minimum
(n=74) maximum)
f %
Age 60 (3877)
1840 4 5.4
41-60 34 45.9
61-80 36 48.6
Sex
Male 36 48.6
Female 38 51.4
Body Mass Index (BMI) (kg/f) 23.44
(17-44)
Underweight (<18.5) 7 9.5
Normal (18.522.9) 27 36.5
Overweight (23224.9) 14 18.9
Obesity class | (229.9) 12 16.2
Obesity class 11£30) 14 18.9
HbAlc Levels (%) 8.45 (4.914)
Good glycemic control (<7) 23 311
Poor glycemic catrol (=7) 51 68.9

According to row percentages Table 2, # subjects (42.9%). Among subjects with normal BMI, severe DFUs
aged 1810 years presented with mild to moderate DFUs. In thevere dominant (74.1%). In overweight subjects, there was
41-60 age group, the proportion of severe DFUs was highamn equaldistribution of mild to moderate and severe
(55.9%) than mild to moderate ulcers (44.1%j)s Plattern was ulcers (50%). Conversely, mild to moderate DFUs were
consistent in the 680 age group where severe DFUs weremore prevalent in those with obesity class | (83.3%),
more frequent (61.1%). Regarding sex differences, malashile subjects with obesity class Il had a higher incidence
experienced a higher rate of severe ulcers (66.7%), whereas severe DFUs (57.1%)Subjects with poor gktemic
females had a higher incidence of mild to moderate DFUsontrol were more frequently observed in both the mild
(55.3%). Baed on row percentage of BMI data, to-moderate DFU grouf56.5%) and the severe DFU
underweight subjects showed a higher incidence of seveggoup (54.9%) These results indicate that poor glycemic
DFUs (57.1%) compared to milthoderate ulcers controlwas associated with increased severity of DFUSs.

Table 2. Distribution of Resarch Subjects Based on Age, Sex, BMI, and HbAlc Levedsented with Row Percentage

Characteristics Mild-moderate Ulcer Severe Ulcer
f (%) f (%)
Age
1840 4 (100) 0 (0)
41-60 15 (44.1) 19 (55.9)
61-80 14 (38.9) 22 (6L.1)
Sex
Male 12 (33.3) 24(66.7)
Female 21 (55.3) 17 (44.7)
Body Mass Index (BMI) (kg/f)
Underweight (<18.5) 3 (42.9) 4 (57.1)
Normal (18.522.9) 7 (25.9) 20 (74.1)
Overweight (2324.9) 7 (50) 7 (50)
Obesity class | 10 (83.3) 2 (16.7)
(2529.9)
Obesity class Il 6 (42.9) 8 (57.1)
(=30)
HbAlc Levels (%)
Good glycemic control (<7) 10 (43.5) 13 (56.5)
Poor glycemic controi7) 23 (45.1) 28 (54.9)
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Prevalence and Charateristics of Anemia in Type 2 As shown inTable3, the median Hb level of 74 patients

Diabetes Mellitus Patients with Diabetic FootUIcers at  with DFUs was 10 g/dLwith 5.2 g/dLas the lowest valuend

Prof. Dr. 1.G.N.G. Ngoerah General Hospital Denpasar 14.4 g/dLas the highestMost patients (86.5%) had anemi

during 20222023 categorized as mild in 20.3% of cases, moderate in 50%, and
severe in 16.2%.

Table 3. Hemoglobin Levels in Diabetic Foot Ulcers Patients
Frequency
Hemoglobin Levels (g/dL) (n=74) Median (minimuramaximum)
f %

Normal (Male>13; Female>12) 10 135
Mild anemia (Male 1112.9; Female 111.9) 15 203 10

52-144
Moderate anemia {80.9) 37 50 ( )
Severe anemia (<8) 12 162

According to row percentages in Table 4, when analyzedroup, 94.1% of patients had anemia, while in th8®Years
based on age group, patients agedd§ears had a threefold age group, 86.1% experienced anemia. Regarding gender
higher proportion (75%) of individuals without anemia differences, compared to mefv(8%), women (94.7%) had a
compared to those with aneni#2b%) In the 4160 years age higher prevalence of anemia.

Table 4. Hemoglobin Levels in Diabetic Foot Ulcers Patigatesented with Row Percentages Based on Age and Sex
Characteristics Nonanemia Anemia
f (%) f (%)
Age
1840 3 (75) 1(25)
41-60 2(5.9) 32 (94.1)
61-80 5(13.9) 31(86.1)
Sex
Male 8 (22.2) 28 (77.8)
Female 2 (5.3) 36 (94.7)

Characteristics of Diabetic Foot Ulcer Severityin Type 2 Diabetes Mellitus Patients at Prof. Dr. .G.N.G. Ngoerah General
Hospital Denpasarduring 20222023

Among the 74 patients included in the study, 5 hadgresented with severe DFUS, classified as Wagner gradés IV
Wagner | ulcers, 14 had grade Il, 14 had grade lll, 31 had gradée detaild percentage distribution of each grade is shown in
IV, and 10 had grade V. The majority of patients (55.4%)rable5.

Table5. Severity of Diabetic Foot Ulcers

Severity of Diabetic Foot Ulcers Frequencyin =74)

f %

Mild to moderate ulcers

Wagnerl 5 6.8

Wagnerll 14 18.9

Wagnerll 14 18.9
Severe uders

WagnerlV 31 41.9

Wagnerv 10 13.5

Associationbetween Hemoglobin Levelsnd Severity Of Diabetic Foot Ulcersn Type 2 Diabetes Mellitus Patientst Prof.
Dr. I.G.N.G. Ngoerah General Hospital Denpasaduring 20222023

As illustrated in Tabl®, among the study participants, 10 balanced, with 7 patients experiencing mildrtoderate ulcers
patients had normal Hb levels. Of these, 6 presented with milehd 8 patients having severe ulcers. Patients with moderate
to moderate DFUs, while 4 had severe DFUs. The severity ahemia showed a higher percentage of severe ulcers, with 21
DFUs among patients with mild anemia was relativelypatients affected by severe DFUs, compared to 16 patients who

http://ojs.unud.ac.id/index.php/eum Page 39
doi:10.24843.MU.2025.\Ali1.F07



Komang Wahyu Widyasanti Sutamal*, Ni Wayan Tianing2, |
Wayan Surudarma2, Ida Ayu Dewi Wiryanthini2

had mild to moderate DFUs. Among the 12 patients witliNeverthelesghe chi-square tesbivariate analysigproduceda
sewere anemia, 8 experienced severe DFUs and 4 had mild pevalue of 0.653jndicating that hemoglobin levels and ulcer
moderate DFUs. Overall, the datdicatethat lower Hb levels seveity did not statistically significantly correlage > 0.05).

were related to a higher probability ofsevere DFUs.

Table 6. Association between Hemoglobin Levels and SeveriDjaifetic Foot Ulcer Research Subjects
Severity of DFU
f (%) vaﬁ)ue
Mil d-Moderate Ulcers Severe Ulcers
Normal 6(8.1) 4(5.4)
Hb Levels Mild Anemia 7(9.5) 8(10.8) 0.653
Moderate Anemia 16(21.6) 21(28.4)
Severe Anemia 4(5.4) 8(10.8)
DISCUSSIONS

moderate anemia, and 2% had mild anera These results
Based on the age distribution of research subjects, masere consistent with previous studies that reported high anemia

participants (94.5%) were within the -80 years range. This prevalence in DFU patients. Kumar et al. found a 94.3%
finding indicates that the incidence of DFU tends to increaspre\alence of anemia in DFU patients, predominantly with
with age, which could be attributed to reduced insulin secretiomoderate anemia (55.7%8)Similarly, Li et al. reported a 53%
suboptimal glucose contrgirolonged duration of diabetes, the anemia prevahce in DFU patients, significantly higher than
cumuative impact of hyperglycemia, attek highincidenceof ~ 13% in the nofbFU group, while Gezawa et al. noted anemia
microvascular and macrovascular complications. Aging alstn 53.6% of DFU cases, thi nearly half requiring blood
affecs insulin secretion and dels to insulin resistance, transfusions due to extremely low Hb eV A study
contribuing to angiopathy, particularly in the lower extremites,c onduct ed by Mas’ ud and Naj man

thereby incresing the risk of DFU'’ of 30 research subjects had low Hb levels, with the majority of
The study findings showedgaeaterprevalence of DFU  those experiencing anemia being wortfen.
in women than in merThese findings aligned with the study In this study, the association between Hb levels and DFU

by Hadi et al., which reported that 56.7% of DFU patients werseverity was examined using a bivariate analysis and the chi
female, likely due to unhealthy lifestyle factorsviéwer, this  square tesihe analysis found ayalue of 0.653, indicating no
study also found that men were more frequently found to hav&atistcally significant association between hemoglobin levels
severe DFU, while women tended to present with mild t@nd DFU seerity among the subjects (p0:05).This led to the
moderate ulcerS. This disrepancy might be relateh the  rejection of the alternative hypothesis and the acceptance of the
higher prevalence of complications such as peripheradull hypothesis (. These findings are consistent witta s ' u d
neuropathy andPAD in men, along with lower adherence to and Najman, who also found no significant relationship
selfcare andtherapy Male patients also exhibited additional between hemoglobilevels and DFU severity.However, this

risk factors including smoking, hypercholestemda, and contradicts other studies thaéntified a significantassociation
obesity, while female patients showed better adherence-to sdiietween hemoglobin levels and DFU sevétit{®%°

care and therafy.This findng aligns with data indicating that Anemia is considered a strong risk factor for delayed
the occurenceof DFU was 1.5 timegreaterin men, with a  wound healing, increased infectioates, higher amputation
greater likelihood of amputation compared to wofnen. risk, and mortality in DFU patients. Theaincause of anemia

Based on BMI data, the majority of the subjects werén this context is anemia of amic disease. Anemia reduces
malnourished, eitherngerweight, overweight, or obesThis  oxygen delivery to the ulcer site, impairing wound healing and
observation wad line with the findings of Yin et al., who infection control. Adequate blood flow is esgial for wound
statedthat overweight and obesity are risk factors that camealing because it supplies oxygen and nutrients critical for
exacebate diabetes complications. Excess adiposity isipairtissue regeneration. The oxidative metabolism required for ATP
insulin function and increaseélood glucose levels, thereby production, which fuels tissue repair, depends on oxygen
influencing DFU severitf® Consequently, individuals with availability. Thus severe anemia exacerbaté®mia, inpedes
poor nutritional status may experience more severaound healing, and worsens DFU severity2%%2*
complications, highlighting the importance of managing weight Differences betweerthe current study and previous
and insulin sensttivity in preventing or mitigating diabetic footresearch mighbe explained by methodological variation and
ulcers. the inclusion and exclusionriteria. There are different

In this study, most subjects had uncontrolled HbAlc definitions of anemia andrading/severity of DFU. Variations
levels, which is &eyrisk factorfor delayedvound healing and  in defining these variables can impact subject classification a
higher amputation rates in DFU patiefifs.Elevated HbAlc sudy outcomes. This study also kasumber of drawbacks,
levels were associated with impaired oxygen delivery due tmcluding a relatively small sample size and data collected from
alteration in RBCs, leading togise hypoxia. Téseconditions a single site. The croesgcional design also only allowed
disrupted blood flow, delayed wound healing, and increased tlabservation at a single time point, riesing the ability to
risk of tissue necrosis and ulcer formatiofthus, poor evaluate causal relationshipetween variables. Furthermore,
glycemic control significantly impacts the severity of DFUs.  no detailed multivariate analysis was conducted to adjust for

In this study, 86.5% of the subjects werenaingwith  confounding variables, such as glycemiontrol, blood
varying severityncluding 16.2% had severe anemia, 50% hagressure, kidney function (GFR and serum creatinine),
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inflammatory markers (CRP), blood biochemistry (cholesterol,
triglycerides,High Density LipoproteinfiDL), High Density
Lipoprotein (DL)), and comorbidities like neuropathy and
PAD. Additiondly, this study did not provide detailed g
information on anemia types and aiimiting factors such as
nutritional status, systemic iafimation, and medication. This
study used hospittlased and secondary data was obtained
from medical recorsl which often incomplete, reducing the

number of eligible subjects. Simplifying the dependent Variab 10

into anemia and neanemia groups might have incsed the
detection of a significant relationship between anemia and DFU
severity, particuldy in severe amia cases. The impact of

severe anemia on tissue perfusion and ischemia risk would fhe-

more evident, given that low Hb levels drastically impaired
tissue oxygenation and dedawvound healing

Regardless ofthese limitations, the studyprovides
valuable isights into the prevaice of anemia among DFU

patients and its association with ulcer severity. Alou 12.

hemoglobinlevels were not found to be a dominant factor,

managing anemia remains crucial in clinical practice to enhandeS.

overall health outcomes iriedbetic patients.

14.

CONCLUSION AND RECOMMENDATION

According tothe findings from this study86.5% of

patients with diabetic foot ulcers who had T2DM also had g

anemia in one of the following formmild anemia(20.3%)
moderate anemi®0%) and severe anga (16.2%) However,
the chi-squared tedbivariate analysisevealedno datistically
significant correlation (p= 0.653) between hemoglobin levels

and the severity of diabetic foot ulcers indicating the lack of a

significant association.

Further resealtis warranted with a larger and more
repesentative sample size, as well adongitudinal study
design such as a cohort study, to evaluate pati@troes over
time. Future studies should also consider incorporating mor
comprehensive multivate analges to explore other potential
risk factos associated wittheseveity of diabetic foot ulcers.
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