
Indian Journal of Dental Sciences. 
June 2015
Issue:2, Vol.:7
All rights are reserved

www.ijds.in
Original Article

of Dental Sciences
Indian Journal 

E ISSN NO. 2231-2293            P ISSN NO. 0976-4003

1 Gayatri
2 Maima Rani Ishwary
3 Anirban Chaterjee
4 Ahad M Hussain
5 Praveen J
6 Deepika J

Introduction:
Periodontitis is an inflammatory disease 
of the supporting tissues of the tooth 
w h i c h  i s  c a u s e d  b y  s p e c i f i c  
microorganisms in a susceptible host. 
The bacteria and their product provoke an 
inflammatory reaction to the host tissues. 
The ulcerated pocket epithelium around 
the affected teeth form a ‘porte d entre’ 
for bacteria and their products such as 
endo tox ins . [1 ]  Bac te raemia  in  
periodontitis has been demonstrated and 
the extent is directly related to the 
severity of the inflammation of the 
periodontal disease. Subgingival 
microflora in patients with periodontitis 
causes a significant and persistent 
bacterial challenge to the host. Several 
research group have demonstrated that 
periodontitis is associated with elevated 
number of WBC[2],[3], C-reactive 
protein[4], IL6[5], eryththrocytes[6] etc. 
It has therefore been speculated that 
periodontitis results in a low grade 
systemic infection.
Anaemia of Chronic Disease (ACD) is 
defined as anaemia occurring in chronic 
infection, chronic inflammatory process 
or tumour formation that is not due to 
dysfunction of bone marrow cells or 
other disease, and occurring despite of 
a d e q u a t e  i r o n  s t o r e s  a n d  
vitamins.[7],[8],[9] A Characteristic 
finding of the disorder associated with 
ACD is increased production of 
cytokines that mediate inflammatory 
response such as TNF, IL1 and 
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Abstract
Aims: To evaluate the relationship between periodontitis and anemia.
Methods and material: 30 patients, 15 with gingivitis and 15 with chronic periodontitis 
participated in this study. Plaque index, bleeding on probing, pocket depth were recorded for the 
patients. A complete hemogram including Hb%, RBC count, ESR, PVC, MCHC, MCV, etc. were 
recorded. The patients were subjected to scaling and root planning. The clinical parameters were 
compared to the hematologic parameters in both the groups.
Results: The clinical parameters did not correlate with the haematological parameters in both 
the groups.
Conclusions: This study shows that periodontal disease and anaemia may not be related, and 
the occurrence of them may be independent of each other.
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interferone. All the process involved in 
the development of ACD can be 
attributed to these cytokines including 
shortened RBC survival, blunted 
erythropoietic response to anaemia, 
impaired erythroid colony formation and 
a b n o r m a l  m o b i l i z a t i o n  o f  
reticuloendothelial iron stores.[10]
These cytokines are also released by 
periodontitis tissues in response to 
bacterial infection which suggests that 
periodontitis like other chronic diseases 
may cause ACD. 
Therefore the aim of the present study 
was to investigate the association 
between haematological parameters and 
clinical parameters in patients with 
chronic gingivitis and periodontitis. 

Materials and methods:
Source of data: Subjects visiting the 
Department of Periodontics The Oxford 
D e n t a l  C o l l e g e  a n d  H o s p i t a l ,  
Bommanahalli, Hosur road Bangalore, 
The purpose of the study was explained 
to the subjects and an informed consent 
was obtained from all the subjects prior to 
the study.

Method of collection of data:
Sample size: total 30 subjects (both male 
and female) were included in the study. 

Subjects were divided into 2 groups 
Group A patients (n=15) which includes 
patients with chronic generalised 
gingivitis.

Group B patients (n=15) which includes 
patients with chronic periodontitis.

Inclusion criteria:
Group A: comprised of 15 systemically 
healthy adult patients aged 20 to 55 years 
showing clinical signs of gingivitis 
(reddening, loss of stippling, bleeding on 
probing) with no signs of periodontitis. 
Group B: was comprised of 15 
systemically healthy adult patients aged 
20 to 55 years diagnosed clinically and 
radiographically as chronic periodontitis 
with gingival inflammation, pocket 
depths greater than 5 mm, clinical 
attachment loss of more than 3mm in 
more than 20 teeth with moderate to 
severe bone loss. Chronic periodontitis 
will be diagnosed based on the criteria of 
American Academy of Periodontology 
classification of periodontal diseases 
1999. 

Exclusion criteria:
1. Patients with history of systemic 

disorders.
2. Patients on antibiotics in the past 6 

months.
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to group B and the difference between 
them was not statistically significant 
(Table 5) and slightly higher MCHC 
value was recorded for group B when 
compared to group A and the difference 
between them was not statistically 
significant (Table 6). Bleeding on 
probing was present in both the groups, 
the probing depths and the plaque index 
were slightly higher in group B as 
compared to group A but this was not 
statistically significant (Table 7). Group 
B had a higher plaque index score which 
was of statistical significance (Table 10). 
The clinical attachment level was only 
recorded in group B, the mean of which 
was 3.25 mm suggesting that Group B 
had a moderate form of periodontitis 
(Table 8). There was a slight negative 
correlation of haemoglobin and MCV to 
probing depth in group A. There was a 
slight positive correlation of MCHC to 
probing depth in group A. The 
haemoglobin and the MCV positively 
correlated to the plaque index in group A 
and whereas the MCHC negatively 
correlated with the plaque index in group 
A. All these correlations were not of any 
statistical significance (Table 11,Graph 
1). For group B the haemoglobin %, pack 
cell volume and MCV had a negative 
correlation to probing depth whereas the 
MCHC had a positive correlation to 
probing depth. The haemoglobin, PCV 
and MCV had a positive correlation to 
plaque index and MCHC had a negative 
correlation to plaque index in group B 
and all these correlations were not of 
statistical significance (Table 12,Graph 
2).

Discussion:
The aim of the present study was to 
investigate the haematological status of 
patients with gingivitis and periodontitis.
The concept of periodontal disease as a 
localised entity affecting only the teeth 
and the supporting apparatus has been 
revised as it has been seen that rather than 
being confined to the periodontium 
periodontal disease has a wide range of 
systemic effects. Periodontal disease has 
a proven relationship with several 
systemic conditions like cardio vascular 
disease, diabetes mellitus, adverse 
pregnancy outcome, obesity and 

3. Patient with current or past habit of 
tobacco smoking or chewing.

4. Patients with history of periodontal 
disease in the previous 6 months.

Clinical Parameters recorded:
1. Plaque index.[11]
2. Bleeding on probing.
3. Probing pocket depth.
4. Clinical attachment level.

Study Design:
A detailed case history and the above 
mentioned clinical parameters were 
recorded for each patient. Venous blood 
samples were obtained by veini puncture 
in the antecubital fossa. The blood 
samples were collected in EDTA bulband 
and processed within 4 hours of 
collection in an automated haematology 
analyser.  The laboratory blood 
investigations included haemoglobin 
(Hb %), total number of erythrocytes, 
pack  ce l l  vo lume,  e ry throcy te  
sedimentation rate, mean corpuscular 
volume of erythrocytes and mean 
corpuscular haemoglobin concentration.

Statistical Analysis
Statistical test used: t- test/Mann-
Whitney test
Decision Criterion: We compare the P-
Value with the level of significance. If 
P<0.05, we reject the null hypothesis and 
accept the alternate hypothesis. If 
P>0.05, we accept the null hypothesis.

Results:
The study sample consisted of 18 males 
and 12 females. The mean age for the 
gingivitis group was 34.27 years and for 
the periodontitis group was 41.40 years. 
Slightly higher mean haemoglobin 
percentage was recorded in group B 
(13.45%) as compared to group A 
(13.02%), but the difference between 
them was not statistically significant 
(Table 1). The RBC count in group A was 
4.64 million/dl, this was slightly higher 
than the RBC count of group B (4.59 
million/dl). The difference between the 
two groups was not statistically 
significant (Table 2). The pack cell 
volume recorded in group A was slightly 
higher when compared to group B but the 
difference between them was not 
statistically significant (Table 3). Higher 
mean ESR was recorded in group B 
compared to group A and the difference 
between them was not statistically 
significant (Table 4). Higher MCV value 
was recorded for group A when compared 

Table 1 - Comparison Of Hb Between The Groups (Mann-
Whitney test)

Group

Group A

Group B

Mean

13.02

13.45

Std

Dev

3.53

1.55

SE of

Mean

0.91

0.40

Mean

Difference

-0.427

Z

-0.416

P-Value

0.678

Table 2 - Comparison Of Rbc Between The Groups (t- test)

Group

Group A

Group B

Mean

4.64

4.59

Std

Dev

0.55

0.51

SE of

Mean

0.14

0.13

Mean

Difference

0.051

t

0.265

P-Value

0.793

Table 3 - Comparison Of Pcv Between The Groups (t- test)

Group

Group A

Group B

Mean

42.53

40.95

Std

Dev

5.37

4.94

SE of

Mean

1.39

1.28

Mean

Difference

1.587

t

0.842

P-Value

0.407

Table 4 - Comparison Of Esr Between The Groups (Mann-
Whitney test)

Group

Group A

Group B

Mean

9.87

10.93

Std

Dev

2.53

7.93

SE of

Mean

0.65

2.05

Mean

Difference

-1.067

Z

-0.942

P-Value

0.346

Table 5 - Comparison Of Mcv Between The Groups (t- test)

Group

Group A

Group B

Mean

85.73

85.52

Std

Dev

6.47

4.33

SE of

Mean

1.67

1.12

Mean

Difference

0.213

t

0.106

P-Value

0.916

Table 6 - Comparison Of Mchc Between The Groups (t- test)

Group

Group A

Group B

Mean

33.29

33.63

Std

Dev

0.89

0.77

SE of

Mean

0.23

0.20

Mean

Difference

-0.333

t

-1.097

P-Value

0.282

Table 7 - Bop In The Two Groups

BOP

Present

Absent

Total

Group A

N

13

2

15

%

87%

13%

100%

Group B

N

15

0

15

%

100%

0%

100%

x2

2.143

P-Value

0.143

Table 8 - Cal Comparison Between The Two Groups

Group

Group A

Group B

Mean

0.00

3.25

Std

Dev

0.00

1.06

SE of

Mean

0.00

0.30

Mean

Difference

---

t

---

P-Value

---

Table 9 - Pd Comparison Between The Two Groups

Group

Group A

Group B

Mean

2.67

2.93

Std

Dev

0.49

0.88

SE of

Mean

0.13

0.23

Mean

Difference

-0.267

t

-1.023

P-Value

0.315

Table 10 - Pi Comparison Between The Two Groups

Group

Group A

Group B

Mean

0.64

1.31

Std

Dev

0.40

0.66

SE of

Mean

0.10

0.17

Mean

Difference

-0.673

t

-3.356

P-Value

0.002*

*denotes significant difference
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stroke.[12],[13],[14],[15],[16] One of the 
lesser documented associations has been 
interrelationship between periodontal 
disease and anaemia. 
Anaemia of chronic disease is an immune 
driven process in which cytokines result 
in decreased erythropoietin production, 
impaired proliferation of erythroid 
progenitor cells and disturbed iron 
haemostasis. This normocytic and 
normochromic anaemia has been 
described in many chronic diseases like 
rheumatoid arthritis, renal failure, 
bacterial and parasitic infections 
etc.[17],[18]
The association of anaemia and 
periodontitis has been explored since the 
early 20th century. Earlier reports have 
suggested anaemia to be a cause and not a 
consequence of destructive periodontitis. 
Lainson et al.[19] was one of the first 
authors to implicate anaemia as a 
systemic cause of periodontitis. Hutter et 
al.[20] and Thomas et al.[21] found that 
periodontitis patients had lower 
hematocrit, lower erythrocytes, lower 
haemoglobin % and higher ESR when 
compared to healthy controls.
In our study the periodontitis group had a 
higher haemoglobin %, MCHC and ESR 
as compared to the gingivitis group. On 
the other hand PCV, MCV and RBC 
count was found to be higher in the 
gingivitis group as compared to the 
periodontitis group. The difference 
between the two groups was not of 
statistical significance. Also the values 
for all the haematological parameters 
were well within the normal range.[22]
The probing depth, plaque index and 
bleeding on probing were higher in the 
periodontitis group as expected. Since 
clinical attachment loss was absent in the 
gingivitis group no statistical comparison 
was possible. But the average clinical 
attachment level for the periodontitis 

Table 11 - Correlation Between Different Parameters In Group A

Correlations (Group A)

Hb

RBC

PCV

ESR

MCV

MCHC

PD

PI

r

P-Value

r

P-Value

r

P-Value

r

P-Value

r

P-Value

r

P-Value

r

P-Value

r

P-Value

Hb

1

---

0.306

0.267

-0.166

0.554

-0.124

0.660

0.203

0.469

-0.418

0.121

-0.183

0.515

0.313

0.257

RBC

0.306

0.267

1

---

0.373

0.170

0.362

0.184

-0.083

0.769

0.302

0.275

0.186

0.507

-0.020

0.942

PCV

-0.166

0.554

0.373

0.170

1

---

0.147

0.600

-0.125

0.657

0.305

0.269

-0.200

0.475

-0.300

0.278

ESR

-0.124

0.660

0.362

0.184

0.147

0.600

1

---

-0.177

0.529

0.143

0.612

0.193

0.491

-0.378

0.165

MCV

0.203

0.469

-0.083

0.769

-0.125

0.657

-0.177

0.529

1

---

-0.559

0.030*

-0.279

0.314

0.492

0.062

MCHC

-0.418

0.121

0.302

0.275

0.305

0.269

0.143

0.612

-0.559

0.030*

1

---

0.655

0.008*

-0.542

0.037*

PD

-0.183

0.515

0.186

0.507

-0.200

0.475

0.193

0.491

-0.279

0.314

0.655

0.008*

1

---

-0.615

0.015*

PI

0.313

0.257

-0.020

0.942

-0.300

0.278

-0.378

0.165

0.492

0.062

-0.542

0.037*

-0.615

0.015*

1

---

*denotes significant difference

Table 12 - Correlation Between Different Parameters In Group B

Correlations (Group B)

Hb

RBC

PCV

ESR

MCV

MCHC

PD

PI

r

P-Value

r

P-Value

r

P-Value

r

P-Value

r

P-Value

r

P-Value

r

P-Value

r

P-Value

Hb

1

---

0.306

0.267

-0.166

0.554

-0.124

0.660

0.203

0.469

-0.418

0.121

-0.183

0.515

0.313

0.257

RBC

0.306

0.267

1

---

0.373

0.170

0.362

0.184

-0.083

0.769

0.302

0.275

0.186

0.507

-0.020

0.942

PCV

-0.166

0.554

0.373

0.170

1

---

0.147

0.600

-0.125

0.657

0.305

0.269

-0.200

0.475

-0.300

0.278

ESR

-0.124

0.660

0.362

0.184

0.147

0.600

1

---

-0.177

0.529

0.143

0.612

0.193

0.491

-0.378

0.165

MCV

0.203

0.469

-0.083

0.769

-0.125

0.657

-0.177

0.529

1

---

-0.559

0.030*

-0.279

0.314

0.492

0.062

MCHC

-0.418

0.121

0.302

0.275

0.305

0.269

0.143

0.612

-0.559

0.030*

1

---

0.655

0.008*

-0.542

0.037*

PD

-0.183

0.515

0.186

0.507

-0.200

0.475

0.193

0.491

-0.279

0.314

0.655

0.008*

1

---

-0.615

0.015*

PI

0.313

0.257

-0.020

0.942

-0.300

0.278

-0.378

0.165

0.492

0.062

-0.542

0.037*

-0.615

0.015*

1

---

*denotes significant difference

Table 13 - Reference Values For Laboratory Tests

Si no.

1.

2.

3.

4.

5.

6.

7.

HEMAOLOGICAL PARAMETER

HEMOGLOBIN

ESR

RBC count 

PCV

MCV

MCH

MCHC

NORMAL RANGE

MALE-13.3 TO 16.2 gm/dl

FEMALE-12 TO 15.8 gm/dl

MALE -0 TO 15 mm/hr

FEMALE- 0 TO 20 m/hr

MALE- 4.3 TO 5.6 million/mm3

FEMALE- 4 to 5.2 million/mm3

MALE- 42-52 %

FEMALE-37-47%

79-93.3µm3 pg

26.7-31.9 pg/cell

32.3-35.9 gm/dl Graph 1 - Scatter Plot – Group A: (Correlation Graph)

Graph 2 - Scatter Plot – Group B: (Correlation Graph)
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group was 3.25 mm indicating it to be 
moderate periodontitis.
The increase haemoglobin % found in 
our study has also been reported by 
Wakai et al.[23] who found higher 
haemoglobin % levels in patients with 
higher CPITN scores. Aljohani H [24] 
and Havemose Paulsen A[25] also have 
reported increased heamoglobin % with 
increased severity of periodontitis. The 
periodontitis group in our study was of a 
mild to moderate nature whereas most of 
the studies which showed correlation 
between anaemia and periodontitis had 
patients with severe periodontitis. In 
another study by Enhos S et al.[26] found 
no correlation between anaemia and 
periodontitis. 
Chronic periodontitis is a milder 
inflammatory condition compared to 
other systemic infections or conditions 
like rheumatoid arthritis, neoplastic 
conditions and fungal or parasitic 
infections. Hence it may not be enough to 
show drastic haematological status in 
periodontitis patients.[27] 

Conclusion:
Based on the results obtained from the 
study we can conclude that there is no 
correlation between anaemia and 
periodontitis. The occurrence of the two 
may be independent of each other. These 
results could have been different if our 
study had a larger sample size and 
rec ru i ted  pa t ien t s  wi th  severe  
periodontitis.
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