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ABSTRACT
INTRODUCTION: Periodontitis is an inflammatory disease of the supporting tissues of the teeth caused by specific microorganisms inducing a 
major vascular response which may impair erythropoiesis and degradation of erythrocytes. Red Blood Cell Distribution Width(RDW)is 
measurement of variation in size of the circulating erythrocytes(anisocytosis).
AIM: To evaluate RDW in chronic periodontitis(CP)and periodontally healthy subjects.
MATERIALS AND METHODS: 90 participants,45 CP and 45 healthy subjects were randomly selected from department of PMNM Dental 
College and Hospital. 4.5ml of blood was collected from all the subjects after obtaining informed consent and analysed for RDW. The obtained data 
were statistically analysed.
RESULTS:A statistically significant(p=0.006)and positive correlation was found between RDW of CP than the control group.
CONCLUSION:Increased RDW reflects chronic inflammation and increased oxidative stress,telltale signs of CP. RDW,a simple and inexpensive 
chair side diagnostic test can be used as reliable biomarker for early detection and therapeutic intervention in CP.
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INTRODUCTION
Periodontitis is a slowly proceeding annihilation of infrastructure of 
periodontium such as periodontal ligament, alveolar bone by specific 
bacteria leading to formation of pocket and apical migration of gingiva 

1resulting in recession or both.  In periodontitis, pathogens provoke a 
host mediated immune response by fibroblasts and macrophages 
thereby producing several cytokines as mediators of inflammatory 

2response and immune reaction.  However, abnormal host responses to 
bacterial pathogens also play a pivotal role in the development of 

3periodontitis.  Polymorphonuclear leukocytes (PMNs) are recruited 
4by the cytokines towards the site of infection  and the bacterial antigens 

(e.g., lipopolysaccharide), also stimulate polymorphonuclear 
leukocytes to produce proteolytic enzymes such as elastase and 
Reactive Oxygen Species (ROS) via the oxidative burst, catalyzed by 

5NADPH oxidase.

Cell death occurs as a result of tissue destruction which releases 
various molecules into the blood stream thus analysis of the blood 

6components can enable us in diagnosis of periodontitis.  One of these 
parameters is Red blood cell distribution width (RDW). The RDW, a 
widely available and economical test accomplished by automated 
haematology analysers and reported as an index of the complete blood 

7cell count, a quantitative measure of anisocytosis.  It is calculated as 
follows: 

RDW-CV (coefficient of variance) = (Standard deviation of red blood 
7cell volume ÷ mean cell volume) ×100.

The standard range for the RDW-CV is 11.5%–14.5%, and higher 
7values specify greater variations in cell sizes.  High RDW designates a 

8high degree of anisocytosis  reflecting chronic inflammation and an 
9increased level of oxidative stress.  Thus, RDW is documented as 

10global marker of chronic inflammation and oxidative stress.

Quite a few recent studies have reported positive correlation of RDW 
with the Erythrocyte Sedimentation Rate (ESR) and C-Reactive 
Protein (CRP) levels and RDW value is increased in inflammatory 

11condition analogous to other inflammatory parameters.  Few studies 
discovered the changes in RDW link with cardiac and non-cardiac 

12-15related deaths.  Malandrino et al., reported a significant positive 
correlation of high RDW and incidence of macro and microvascular 
complications without marked vascular complications in Diabetes 

16Mellitus (DM) patients.

Although there is a strong precedent for correspondence between 
RDW, chronic inflammation and increased oxidative stress, their 
relationship has not been meticulously examined in the case of chronic 
periodontitis. So, this is the first study of its kind that aims to evaluate 
the relationship between RDW and chronic periodontitis. 

MATERIALS ANDMETHODS
The present cross-sectional study was initiated after the protocol was 
reviewed and approved by the Ethical Committee of PMNM Dental 
College& hospital, Bagalkot. The duration of the study was six 
months. The power of study was fixed at 91%, error fixed at 5%, as per 
calculation the sample size was estimated to be 78. To reduce bias and 
increase power of study, 90 subjects were considered for the study of 
which 45 subjects with chronic periodontitis were selected from 
patients referred to Department of Periodontics at PMNM dental 
college and hospital, Bagalkot. Subjects having more than 30% of their 
teeth with ≥4mm periodontal probing depth and ≥2mm attachment loss 

17 were included in the chronic periodontitis group. A total of 45 subjects 
with a clinically healthy periodontium were included in the control 
group.

All subjects in the study were systemically healthy. Pregnant or 
lactating females, Subjects using Non Steroidal Anti-Inflammatory 
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Drugs (NSAIDS), antibiotics, contraceptives and drugs which were 
known to alter haematological parameters, subjects having or who had 
underwent scaling & root planing in past six months, smokers and 
alcoholics were excluded from the study. 

A written informed consent was obtained before commencement of the 
current study from all the subjects who have fulfilled the above criteria. 
Full mouth clinical periodontal examination was performed by single 
examiner to reduce bias. The following clinical parameters- Gingival 
Index (GI, loe and silness, 1963), Periodontal Probing Depth (PPD), 
Clinical Attachment Loss (CAL) were measured at the mesial, distal, 

18buccal, lingual aspects of each tooth.

Sample Collection:
A 4.5 ml of venous blood was withdrawn with negligible stasis from 
the antecubital vein using a dry sterile disposable syringe and needle 
and was dispensed into Ethylene Diamine Tetraacetic Acid (EDTA, 
Anticoagulant) tubes. The samples were labelled with subject's age, 
sex, and identification number and were stored at room temperature till 

19processed, within 4 hours of collection.

Laboratory Analysis:
A complete blood count was performed using the YUMIZEN 
HORIBA 500, a six-part auto analyser able to run 27 parameters per 
sample, including haemoglobin concentration, packed cell volume, 
red blood cell concentration, red blood cell distribution width, mean 
corpuscular haemoglobin, mean cell volume, mean corpuscular 
haemoglobin concentration, white blood cell and platelet count and 
mean platelet volume. Standardization, calibration of the instrument 
and processing of the samples were carried out as per the 
manufacturer's instructions. At the time of processing, approximately 

20 μL of blood was aspirated by the equipment sampling probe of auto 
analyser from the well-mixed blood samples. The results of the 

19analysis were revealed within 30 seconds.

STATISTICAL ANALYSIS
The data acquired was statistically analysed by using computer 
software, IBM Statistical Package for Social Sciences Version 20.0. 
Unpaired t-test, Mann Whitney U-test and Spearmans correlation tests 
were used for the analysis. Data were expressed as mean and standard 
deviation. A p-value less than 0.05 were considered as significant.

RESULTS
The mean age of chronic periodontitis subjects is higher than the 
healthy group [Table1]. RDW value was found to be highest in the 
chronic periodontitis group than the healthy group. The mean gingival 
index, pocket probing depth and clinical attachment loss was found to 
be highest in the chronic periodontitis group [Table 2]. These 
parameters showed a positive correlation with RDW values in the 
study groups [Table3].

Table 1:- comparison of the age between the healthy and chronic 
periodontitis (CP) subjects using Independent sample t test.

*p<0.05 statistically significant. SD:Standard Deviation

Group N Mean 
(SD)

Mean difference 
(95% CI)

t df p-
value

AGE Healthy 45 27.56 
(4.91)

-14.84 
(-17.83, -11.86)

-9.93 69.27 <0.001
*

CP 45 42.40 
(8.74)

Group N Mean (SD) Range Median (Q1-Q3) U statistic p-value
Gingival index(GI) Healthy 45 0.52(0.15) 0.2 - 0.8 0.5 (0.4 - 0.6) 0.00 <0.001*

CP 45 2.26 (0.24) 1.7 - 2.8 2.3 (2 - 2.4)
Pocket probing depth(PPD) Healthy 45 2.42(0.50) 2 - 3 2(2 - 3) 0.00 <0.001*

CP 45 5.89 (0.80) 5 - 7 6 (5 - 7)
Clinical attachment level(CAL) Healthy 45 0(0) 0 - 0 0(0 - 0) 0.00 <0.001*

CP 45 6.38 (0.94) 5 - 8 6 (6 - 7)
Red blood cell distribution width(RDW) value Healthy 45 12.10 (0.98) 10.5- 14.3 12 (11.45 - 672.50 0.006*

CP 45 13.14 (1.87) 10.4 - 18.2 12.8 (11.8 - 

Table 2:- comparison of the study parameters between the healthy and CP subjects using Mann whitney U test.

*p<0.05 statistically significant. SD:Standard Deviation

Table 3:- correlation between study parameters in healthy and CP 
subjects using Spearmans corelation test.

p<0.05 statistically significant # P>0.05 Non significant

DISCUSSION
Periodontitis is highly prevalent, but largely hidden, chronic 
inflammatory disease. Moreover, it has negative and profound 
influences on many aspects of daily living and excellence of life, 

20distressing confidence, social interactions and food choices.  There 
are evidences signifying that periodontitis induces excessive Reactive 

21Oxygen Species (ROS) production in periodontal tissue.  However, 
proteins, lipids and DNA are oxidized by overproduced ROS that 

22contribute to tissue destruction.

ROS, comprising superoxide, hydrogen peroxide and hydroxyl 
anions, are products of normal cellular metabolism. The host defense 
system against pathogens, leads to production of ROS which is the 
most secured protective barrier in contrast to diseases associated with 

23,24phagocytic infiltration.  As the ROS release is not target-specific, 
21generalized destruction to host tissue correspondingly occurs.

Even though the RDW values were within the normal range, there is 
significant increase of RDW in CP (mean =13.14±1.87) as compared to 

healthy subjects (mean=12.10±0.98). This can be attributed to the fact 
that with the advancement of periodontitis, ROS produced by 

25,26periodontal inflammation diffuses into the blood stream  resulting in 
increased oxidative stress causing the oxidation of various molecules 

27in blood.  Inflammatory cytokines such as Interleukin (IL)-1 b, IL-6, 
Tumour Necrosis Factor (TNF)-α produced due to inflammation, 
desensitize the bone marrow erythroid progenitors affecting 
erythropoiesis due to an increase in the quantity of circulating 

28 premature erythrocytes, in turn inhibiting red blood cell maturation.
Increased RDW is seen in high inflammatory condition and in 
oxidative stress, which reduce the red blood cell survival therefore, 
resulting in anisocytosis and increased blood oxidative stress which is 

29,30closely related to the clinical periodontal status.

Various studies have established RDW as a marker of inflammation in 
various systemic conditions like diabetes, inflammatory bowel 
disease, cardiovascular diseases. Heba Sherif et al., in 2013 
investigated RDW as a marker of inflammation in type 2 diabetes 
(T2DM) and it showed high levels of RDW to be associated with 

31 macrovascular complications. Yeşil A et al., conducted a study on 
RDW in Inflammatory Bowel Disease (IBD) concluded that there is an 

11 increase in RDW in active IBD. Giuseppe Lippi et al., studied the 
relation between RDW and inflammatory biomarkers. They analysed 
the RDW, Hb%, MCV (mean corpuscular volume), ferritin, hs-
CRP(high sensitivity C-reactive protein), ESR and concluded that 
there is strong, graded association of RDW with hs-CRP and ESR. 
Hence, RDW can be used as an algorithm for cardiovascular risk 

14 prediction. Chronic inflammation could cause RDW level elevation 
15and predict a higher risk of cardiovascular diseases.

In this study, RDW has shown a significant positive correlation with all 
the clinical parameters like gingival index, probing pocket depth, 
clinical attachment loss where the production of inflammatory 
cytokines and increased oxidative stress and also known to reduce 

RDW VALUE
Healthy CP

Age Correlation Coefficient -0.08 -0.11
p-value 0.62 0.48#

Gingival index Correlation Coefficient 0.78 0.80
p-value <0.001* <0.001*

Pocket probing depth Correlation Coefficient 0.52 0.74
p-value <0.001* <0.001*

Clinical attachment 
level

Correlation Coefficient - 0.80
p-value - <0.001*
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lifespan of red blood cells representing anisocytosis.

RDW is characteristically elevated in conditions of increased red cell 
destruction (such as haemolysis), impaired red cell production (such as 
B12 or folate deficiency, iron deficiency, and haemoglobinopathies), 

7or after blood transfusion.  Conceivably, RDW may represent an 
integrative measure of multiple pathologic processes in heart failure 
(e.g., nutritional deficiencies, renal dysfunction, hepatic congestion, 
inflammatory stress), liver disease, malnutrition, occult colon cancer 

8,32 and neoplastic metastases to marrow. However, the influence of such 
confounders are insignificant as all the subjects selected for the study 
were healthy individuals (control group) or subjects with chronic 
periodontitis without systemic complications or apparent 
comorbidities at the time of the study.

Thus the increase in RDW values in chronic periodontitis in the current 
study shows that there exists a positive association between chronic 
periodontitis and RDW. Therefore, RDW can be used as a diagnostic 
marker for chronic periodontitis. Monitoring of RDW in chronic 
periodontitis is the need of the hour in order to prevent its 
complications.

Limitations:
Standardization of age and sex should be determined for better 
correspondence, which is lacking in the present study. Further studies 
with larger sample size and longitudinal studies are required to 
establish a strong correlation between RDW and chronic periodontitis.

CONCLUSION
Red cell distribution width, a largely overlooked variable, available to 
clinicians providing further evaluation of its association with chronic 
periodontitis for better understanding of pathophysiology and to 
identify risk-stratify individuals which can be promoted for use in 
estimating treatment prognosis. 

In this booming era of ever changing trends and technologies, where 
prevention is better than cure, efficient use of RDW as a diagnostic 
marker in CP can prevent generalized systemic complications.
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