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PREVALENCE OF STOMATITIS IN
ANAEMIC PATIENTS- AN INSTITUTION
BASED RETROSPECTIVE STUDY
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Abstract

One of the most common oral manifestations of anaemia is anaemic stomatitis. Stomatitis refers to inflammation
of the mouth and lips. In other words, it's an inflammatory process that affects the mucous membrane of the
mouth and lips. The term stomatitis is derived from a greek word in which “stoma’ refers to mouth and “itis”
refers to inflammation. Anaemia is a global haematological disorder affecting people of almost all the age
groups. It is estimated that almost one-third of the world’s population is anaemic and are affected by one or
other anaemic disorder. These disorders are mainly caused due to nutritional deficiencies that occur due to
malnourishment or due to chronic intake of an imbalanced diet. The aim of this study was to determine the
prevalence of stomatitis in patients with anemia. About 86000 records of the patients were obtained and
screened for the presence of anaemia.. In this study, 47 patients who self-reported with anaemia were chosen.
Among the 47 patients, 23 were male patients and 24 were female patients. This indicates that the predominant
gender was female. To estimate the predominant age group affected by anaemia and anaemic stomatitis, the
patients were divided into three groups. Group 1 includes 18-35 years, group 2 includes 36-50 years and group
3 includes 51-70 years of age. Both anaemia and anaemic stomatitis was predominantly seen among group 2
patients (36-50 years of age). 13 patients who were diagnosed with anaemic stomatitis,in the group of anemia
patients. It was estimated that anaemic stomatitis was present in 27.7% of the study population. The association
was performed with a chi-square test to associate between age, gender and anaemic stomatitis and a significant
association was reported.
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I. Introduction

Anemia can be defined as a condition in which the total haemoglobin (Hb) level or number of red blood cells
count(RBCs) in the blood is decreased. The World Health Organisation (WHO) defines anemia as Hb< 130g/L
in men above 15 years, 110 g/L in pregnant women and <120g¢/L in non-pregnant women above 15 years of
age[1]. The main etiology of anemia include, blood loss, decreased red cell production, and red cell destruction.
Blood loss is the most common cause of anemia. The non-specific systemic signs and symptoms of anemia
include mucous membrane pallor, tachypnea, raised jugular venous pressure, flow murmurs, postural
hypotension, tachycardia, tiredness, lightheadedness, breathlessness, vertigo, development/ worsening of
ischemic condition[2]. Along with these systemic manifestations, anemia may also manifest certain oral
manifestations, some of which are specific and some are non-specific to the condition which include mucosal

pallor, angular cheilitis, stomatitis,periodontal degeneration, dysphagia, depapillation of tongue[3].
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The study of orofacial manifestations of these disorders is important because these orofacial signs and
symptoms may be the first clinical presentation that alerts the dentist/hematologist to an underlying
hematological disorder.The main cause for anaemia is due to various red cell defects and there are different
types of anaemia. Aplastic anaemia is caused due to defect in production of RBC. Megaloblastic anaemia is
caused due to defect in maturation of RBC. Iron deficiency anaemia is caused due to defects in haemoglobin
synthesis and Thalassaemia is caused due to genetic defects that alter the haemoglobin maturation[4,5].The oral
manifestations of each type of anaemia can be discussed as follows. Iron deficiency anaemia includes angular
cheilosis, atrophy and denudation of filiform papillae of tongue, increased risk of candidiasis and
glossitis.Vitamin B12 (cyanocobalamin) deficiency includes angular cheilosis, stomatitis, oral paraesthesia
glossitis oral pain, ulcerative gingivitis, denuded tongue, glossodynia wherein the tongue is "beefy" red, delayed
wound healing, xerostomia[6]. Folic acid deficiency includes stomatitis, increased risk of candidiasis, glossitis,
oral pain, ulceration, ulcerative gingivitis, glossitis, glossodynia, recurrent aphthous ulcers. Sickle cell anemia
includes orofacial pain, paraesthesia of the mental nerve, pulpal necrosis, enamel hypomineralization,
mandibular osteomyelitis, prominent maxilla with severe malocclusion, acute facial swelling, gingival
enlargement and the oral manifestations of thalassaemia includes maxillary enlargement, bossing of the skull,
malocclusion[7,8].

Iron deficiency anemia is characterized by incomplete synthesis of haemoglobin that results in microcytic
and hypochromic red blood cells. Due to inadequate haemoglobin, there is reduction in the ability of blood to
deliver oxygen to the other body cells and tissues. Glossitis, glossodynia, angular cheilitis, erythematous
mucositis, oral candidiasis, recurrent oral ulcers and burning mouth are the common oral complaints and iron
deficiency anemia should be suspected in any such case[9,10]. Previously our team has done many researches,
systematic reviews and surveys which has led to the idea of the current topic on anaemic stomatitis[11-25]. The
aim of the study was to estimate the prevalence of stomatitis in patients with anaemia.

Il. MATERIALS AND METHODS:

Sampling:

The data and patient records were collected from June 2019 to March 2020. The case sheets of the patients
between 18-70 years of age who had self reported to Saveetha Dental college with anaemia were reviewed. The
data was verified using the DIAS software to prevent sampling bias. The external validity was good, as it is
generalisable among patients of the same ethnic origins within the state and country.

Ethical approval:

Ethical approval was obtained from the Institutional Ethical Committee and scientific review board [SRB] of
Saveetha Dental College. SDC/SIHEC/2020/DIAS/DATA/0619-0320

Data collection:

The data collected from june 2019 to march 2020 after screening 86000 records and study subjects were
selected. Among the 86000 records, patients with anaemia were chosen and screened for anaemic stomatitis.
The data collected included parameters such as the patient's name, age, gender and diagnosis. To estimate the
predominant age group, patients were divided into 3 age groups and presence or absence of anaemic stomatitis
were recorded seperately. The sample size of the study was 47 patients. Patient data obtained was cross verified
with the DIAS treatment photographs. The data was collected and tabulated in the excel sheet and imported to
spss software for statistical analysis.

Statistical analysis:

The data was imported to spss software by IBM version 25.0 for Windows OS in which the output variables
were defined. The independent variables were age and gender whereas the dependent variables were the
presence or absence of anaemic stomatitis and the statistical mean value obtained. The statistical test used was
the chi-square test to establish the association between age, gender and number of patients with anaemic
stomatitis and the test results were found to be significant at <0.05 level.
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Methodology

The data was imported to spss software by IBM version 25.0 for Windows OS in which the output variables
were defined. The independent variables were age and gender whereas the dependent variables were the number
of cases with anaemic stomatitis and the statistical mean value obtained for the prevalence. The study patients
diagnosed with anaemic stomatitis were collected from DIAS records and chi square test was performed to
obtain the results.

111.RESULTS:

In this study, 47 patients who self-reported with anaemia were chosen and considered to be the case group.
Among the 47 patients, 23 were male patients and 24 were female patients(figure 1). This indicates that the
patients were nearly equally distributed in both genders.. To estimate the predominant age group affected by
anaemia and anaemic stomatitis, the patients were divided into three groups. Group 1 includes 18-35 years with
2 patients, group 2 includes 36-50 years with 7 patients and group 3 includes 51-70 years of age with 4 patients
affected by anaemic stomatitis respectively. From figure 2 it can be inferred that, both anaemia and anaemic
stomatitis was predominantly seen among group 2 patients (36-50 years of age). It was estimated that anaemic
stomatitis was present in 27.7% of the study population(figure 3). Table 1 and graph 4 shows the association
between gender and anaemic stomatitis, table 2 and graph 5 shows the association between age group and
anaemic stomatitis. The statistical test used was the chi-square test to establish the association between age,
gender and number of patients with anaemic stomatitis and the test results were found to be significant at <0.05
level.
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Figure 1 Bar graph showing the distribution of the patients across the three age groups. X axis represents the age
group and Y axis represents the number of patients. A vast majority of the patients were seen in the 36-50 years
of age group.
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Figure 2 Bar graph showing the distribution of the patients across gender. X axis represents the gender and Y
axis represents the number of patients. The number of females with anaemic stomatitis were slightly higher than

males.
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Figure 3 Bar graph showing the distribution of the patients across the presence or absence of anaemic stomatitis
. X axis represents the anaemic stomatitis and Y axis represents the number of patients.Anaemic stomatitis
seemed to be absent in a vast majority of the patients.
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ANAEMIC STOMATITIS
GENDER PRESENT ABSENT TOTAL
MALE S 18 23
FEMALE 8 16 24
TOTAL 13 34 47

Table 1: Table showing the gender based distribution of patients with anemic stomatitis
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Figure 4: Bar graph showing the association between anemic stomatitis and the gender. X axis represents the
gender and Y axis represents the number of patients. Prevalence of anaemic stomatitis was slightly higher in
females than males. A chi-square association test (chi-square - 4.809;df-1;p-0.02(p<0.05)) gives a statistically
significant association between gender and the presence of anemic stomatitis. Hence it can be inferred that there
is a significant association between gender of the patient and the occurrence of anemic stomatitis.
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18-35 YRS 2 8 10
36-50 YRS 7 15 22
51-70 YRS 4 11 15
TOTAL 13 34 47

Table 2: Table showing the age based distribution of patients with anemic stomatitis
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Figure 5: Bar graph showing the association between anemic stomatitis and the age groups. X axis represents
the age groups and Y axis represents the number of patients.Group 2 (36-50 years) had a higher prevalence of
anemic stomatitis than group 1 and 3. A chi-square association test (chi-square - 2.490;df-1;p-0.03(p<0.05))
gives a statistically significant association between age group and the presence of anemic stomatitis. Hence it
can be inferred that there is a significant association of age and occurrence of anemic stomatitis.

IV.DISCUSSION:

Anaemic stomatitis presents itself as an inflammatory lesion affecting predominantly the buccal mucosa and
less frequently, the tongue and palate in anaemic patients. Anaemic stomatitis, in general, occurs due to the
deficiency of iron, folic acid and cobalamin. Majority of the studies state that it affects upto 25% of the general
population and recurrence rate every 3rd month is as high as 50%]26]. In this case control study, there were 23
male patients and 24 female patients suggesting a female predominance. This coincides with the study done by
Lopez A et al wherein 60% of anaemic patients were females when compared to the male patient
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population[27]. In this study, all the patients who were diagnosed with anaemic stomatitis, had iron deficiency
anaemia but other authors also suggested that stomatitis is a common symptom in other types of anaemia such
as aplastic anaemia, pernicious anaemia and sickle cell anaemia. A study by Hjorting Hansen E et al discussed
the oral aspects of pernicious anaemia indicating stomatitis to be the main oral manifestation[28]. In this study,
through the statistical chi-square test, it was determined that anaemic stomatitis was present in 27.7% of the
study population. Studies on the same area of interest have indicated that the inflammatory lesions like ulcers
attain a red colour, thereby leading to a burning and itching sensation culminating in masticatory difficulties..
These lesions may also mimic recurrent aphthous stomatitis by their appearance[29,30].

Some authors also discussed the taste alteration caused by the stomatitis lesions in anaemic patients[31].
Comparing with the other similar studies, a study by Van Dis ML et al indicates 68% of the study population
had anaemic stomatitis, which is in contradiction to our study[32]. A study by Long RG et al indicated that
glossitis and stomatitis are present in almost 70% of the patients diagnosed with anaemia, this study is also in
contradiction to our study[33]. Another study by McFarlane DB et al indicated that iron deficiency anaemia is
the most common type of anaemia and anaemic stomatitis to be the most predominant oral manifestation,
commonly seen in female patients[34]. This is in correlation with our study. From the study, it is understood
that anaemic stomatitis is an inflammatory ulcerative condition of the oral mucosa characterized by ulcers, that
are commonly seen in iron deficiency anaemia.

The pathogenesis of anaemic stomatitis can be explained as follows: Anaemia is mainly caused by the
deficiency of iron. Iron is systematically produced from the bone marrow through the type of cells called red
blood cells or erythrocytes.Iron in the diet is of two types,haem iron and non heme iron[35]. Iron is required for
the regulation of transcriptional elements necessary for cell replication and cell repair. In case of iron deficiency,
this process gets deteriorated leading to lack of cell replication and cell repair. This elicits severe inflammatory
changes which mainly occurs in buccal mucosa of the oral cavity. These are predominantly ulcerative and
sometimes non ulcerative causing stomatitis[36,37]. Since The management of these types of lesions, thus,
involves management of the underlying systemic condition. In our study,the reason for lower prevalence is
mainly due to the screening of patients who were self reported with anaemia for the presence or absence of
anaemic stomatitis.

Limitations:

This case control study is limited to the patients who were self reported with anaemia confined to a particular
geographical area. This study does not include any other entity apart from anaemic stomatitis.

Future scope:

This study gives a vast idea on anaemia, its classification, prevention and management of anaemic disorders
affecting the oral cavity; in an effective way.

V. CONCLUSION:

Within the limitations of the study, it can be concluded that stomatitis was seen in 27.7% (13 )patients with
anaemia. A significant association of age and gender with prevalence of anaemic stomatitis was noted.
Prevalence of stomatitis due to anemia was more in females and patients in the age range of 36-50 years.
Performing oral screening to diagnose the oral manifestations of systemic disorders at the earliest can be done to
take necessary steps in order to treat the condition.
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