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level.

Results: One hundred-sixty subjects were recruited in this
study. Children with lower mean haemoglobin levels
ELSEVIER Production and hosting by Elsevier (anaemic children) had significantly higher mean dmft
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indices (11.20 £+ 2.6) than the non-anaemic children
(9.66 £ 1.2%, p < 0.05).

Conclusion: This study suggests that children with lower
haemoglobin levels may be prone to develop dental
caries. This study emphasizes the need for public health
campaigns regarding oral hygiene and the prevention and
treatment of anaemia.
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Haemoglobin level
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Introduction

Nutritional anaemia is the most common form of
malnutrition and includes a lack of minerals and nutrients,
such as folic acid, iron, copper and vitamins A, B, C, and E.
Furthermore, iron deficiency anaemia (IDA), which is
defined as circulating haemoglobin with insufficient iron,
represents 90% of all types of anaemia worldwide.”
Although the iron deficiency prevalence has declined in
recent years, it remains an important paediatric public
health issue.’ The World Health Organization has
determined haemoglobin levels at which concentration
healthcare providers can confidently diagnose anaemia.
These concentrations are 11 g/dL or below in patients aged
5 years or younger, 11.5 g/dL or below in patients aged 5—
11 years and less than 11 g/dL in elderly patients.4 Several
studies have demonstrated that the prevalence of anaemia
among children in developing countries is 40%.”

Dentistry has an obvious role in preventing medical and
dental complications for anaemic children.® These medically
compromised patients are more vulnerable to systemic and
dental diseases that require modified treatment plans.7
However, psychological problems, genetic defects and
infection are manifestations commonly encountered in
anaemic  children.!  The lifestyle and continuous
hospitalisation of anaemic children raises the prevalence of
dental caries as a result of improper oral hygiene and the
continuous use of specific medications.”

Tang et al. (2013) described severe early child caries (S-
ECC) in relation to nutritional factors among pre-school
children in Taiwan in a clinical study. The researchers state
that 46% and 9% of the children with S-ECC were recog-
nized as being iron deficient and anaemic, respectively.m
Thus, children with S-ECC were at greater risk for
anaemia and iron deficiency. Similarly, Sadeghi et al.
(2012) examined 204 children aged 24—71 months and
found that there was no significant difference between
genders with respect to early child caries (ECC); however,
there was a statistically significant inverse association
between ECC and serum iron levels.'! However, the
objective of this study is to determine whether there is an

association between haemoglobin levels and the dmft index
in a sample of Saudi Arabian children.

Materials and Methods
Study design and subject identification

This study was approved by the Ethics in Research
Committee at King Abdulaziz University, dental hospital
(KAUFD, proposal No0.010-15), KSA. The investigation
was designed as a cross-sectional study. The sample consisted
of 70 children (40 males and 30 females) with clinical and
laboratory diagnoses of iron deficiency anaemia who visited
King Abdulaziz University, medical department, and 90
non-anaemic children (50 males and 40 females) from the
same hospital. Children who had other causes of anaemia
rather than an iron deficiency were eliminated from the
sample. All of the children had a similar socioeconomic level.
Then, the children were invited to KAUFD for dental
screening. Parents were provided with consent forms and
approved participation in this study.

Inclusion and exclusion criteria

The inclusion criteria were paediatric anaemic patients
aged 3—6 years who could tolerate intra-oral examination.
However, the exclusion criteria were other systemic diseases
or factors that precluded oral examination. Moreover, chil-
dren who had permanent teeth were excluded from the study
to avoid chronologic overlapping.

Dental examination

The children were examined at KAUFD by a single
examiner. The two groups were examined by the decay-
missing-filled teeth (dmft) index to assess the distribution
of dental caries on the primary teeth without assessing the
DMFT (number of decayed permanent teeth, missing teeth,
and teeth that were filled) index. However, during the clinical
investigation, the patient was examined in the dental clinic
under a medical light, using a sharp probe, cotton rolls, and a
dental mirror. In addition, all types of dental caries such as
cavitation or catching with the sharp probe were considered
and examined in relation to haemoglobin levels, in accor-
dance with the World Health Organization (WHO) criteria.
Data on caries prevalence in relation to the haemoglobin
level were collected through previously validated studies. The
gender, age, haemoglobin level and dmft index of patients
were assessed.

Statistical analysis

The statistical test that was used for this analysis is a
simple descriptive measurement. Therefore, the variables
were measured by means and standard deviations. In addi-
tion, the test assessed via counts and percentages. Further-
more, to establish a relation between categorical variables,
the Chi-Square test was used, whereas the Independent z-test
was used to compare the study variables of two grouped
means. The Pearson Correlation was used to check the de-
pendency of two continuous variables and to interpret either
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positive or negative r correlation values between haemoglo-
bin levels and by gender. For each test, normality was
assumed using Levene’s test for homogeneity of variance.
However, in the case of unequal variance, a Welch -test was
used as an alternative for the independent #-test. A p-value
<0.05 was the criterion for rejecting the null hypothesis. The
data were entered into Microsoft Office Excel Services 2007
(Microsoft Corporation, Redmond, WA, USA) spreadsheet,
and IBM SPSS (Statistical Package for Social Sciences)
version 22 was used for all statistical calculations.

Results

A total of 160 children were included in this cross-
sectional study. The two groups (anaemic 70 children and
non-anaemic 90 children) had caries in their primary teeth. In
total, 56.3% of the participants were male, and 43.8% were
female. The mean age of all children who participated in the
study was 5 years. However, there were no significant dif-
ferences in mean age (p = 0.85) between the two groups.
Furthermore, the mean dmft index for the two groups was
(10.43 £ 0.2). Analytical data illustrates that the mean of the
decayed teeth (5.60 4+ 2.5) in the participants’ children
(anaemic and non-anaemic) was the highest relevant factor
to calculate the dmft index rather than missing and filled
teeth, which have no significant difference.

Table 1 shows the dmft index and characteristics of the
study samples. Despite this fact, the decayed, missing and
filled teeth factors (not index) show no
significant difference between anaemic and non-anaemic
groups. Table 2 shows that anaemic children had a
significantly higher mean dmft index (11.20 4+ 2.6) than did
the non-anaemic children (9.66 + 1.2, p < 0.05). In addi-
tion, the missing teeth values were significantly higher in
anaemic children compared with non-anaemic children.
Table 3 shows that, in the statistical study of the r correlation
values between haemoglobin levels, and by gender, there was
a very strong positive relation between haemoglobin levels
and age with no significant difference between males and
females (r = 0.77). Moreover, a weak positive relation was
observed between decayed and filled teeth in relation to
haemoglobin levels in both genders; in addition, missing
teeth moderated the negative relation between males and
females. A histogram is a graphical representation of the

Table 1: Characteristics of the study samples.

Variable Count %
Total 160 100.0
Group Anaemic 70 43.8
Non-Anaemic 90 56.3
Gender Male 90 56.3
Female 70 43.8
Min Max Mean SD
Age 3.0 6.0 5.00 0.8
Haemoglobin Level 9.7 11.4 10.77 0.4
Decayed(d) 0 12 5.60 2.5
Missing(m) 0 6 2.28 1.5
Filled(f) 0 9 2.47 2.0
dmft 3 18 10.43 0.2

Table 2: The mean and standard deviation in relation to the
dmft index between study samples.

Variables Group P-value
Anaemic Non-Anaemic

Total Count N =70 Count N =90 N/A
Age Mean + SD 5.01 £ 0.9 499 + 0.8 0.85
Decayed(d) 6.00 + 2.4 5.29 + 2.6 0.075
Missing(m) 2.60 + 1.6 202+ 1.4 0.017*
Filled(f) 2.60 + 2.0 2.37 £2.0 0.459
dmft Mean + SD 11.20 + 2.6 9.66 + 1.2 0.005*

Gender N (%) Male 40 (57.1%)
Female 30 (42.9%)

50 (55.6%)  0.841
40 (44.4%)

# Significant using independent t-test (<0.05 level).

distribution of the haemoglobin levels and frequency
among study participants. This histogram estimates that
the mean haemoglobin level was (10.77 £+ 0.4) (Figure 1).

Discussion

The sample size is moderately convenient; however, a
larger sample would provide the results with validity, and
these need a more longitudinal study. The decay-missing-
filled teeth (DMFT) index is one of the most common tools
used in the dental community to assess the distribution of
dental caries and treatment plan demands for children.'?
Despite the fact that the relation between the haemoglobin
level factor (Hb) and the prevalence of caries has already
been investigated, there is actually evidence that minimal
data is available regarding the relation between the dmft
index and Hb levels."” Therefore, the assessment and
investigations of haemoglobin levels in relation to the
prevalence of dental caries require further study.M‘15
Recently, studies have investigated the association between
serum iron levels and early child caries (ECC) in children
and utilized different epidemiological methods to measure
the prevalence of dental caries.'!" Furthermore, it has
been shown that dental caries may be considered an
indirect factor for low levels of haemoglobin. Based on our
results, there was a significant inverse association between
the dmft index and haemoglobin levels.

The statistical analysis of the results show that children
with lower mean haemoglobin levels had a significantly
higher mean dmft index (11.2 &+ 2.6%) than did non-anaemic
children (9.66 £+ 1.2%, p < 0.05); this may be attributed to
the fact that anaemic patient diets are not nutritionally sound
due to disease or irregular eating as a result of painful teeth.
However, children who eat unhealthy foods are most likely
to have increased caries levels because of the demonstrated
relation between unhealthy food that may lack other con-
stituents of important minerals and dental health.

There was a statistically significant difference in dmft
indices between the anaemic and non-anaemic groups.
However, inappropriate diets in children may halt dental
development and increase the risk of future caries. According
to Ramos-Gomez et al. (2002), there is no significant relation
between early child caries and anaemia.'® Similarly, it has
often been observed that dentists should assess the
correlation between dental caries and the malnutrition
status of the children such as iron deficiency anaemia.'’
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Table 3: Shows the correlation between haemoglobin levels and the dmft index.

Correlations Haemoglobin®®<¢ Haemoglobin® Haemoglobin®

Age r 0.767° 0.369° 0.461°
p-Value (2-tailed) 0.000 0.019 0.010
N 70 40 30

Decayed(d) r 0.277° —0.016 0.404°
p-Value (2-tailed) 0.020 0.922 0.027
N 70 40 30

Missing(m) r —0.345% —0.257 —0.147
p-Value (2-tailed) 0.003 0.110 0.440
N 70 40 30

Filled(f) r 0.237° 0.093 0.351
p-Value (2-tailed) 0.048 0.569 0.057
N 70 40 30

dmft r 0.157 —0.063 0.470"
p-Value (2-tailed) 0.194 0.702 0.009
N 70 40 30

If r = +0.70 or higher Very strong positive relation; +0.40 to +0.69 Strong positive relation; +0.30 to +0.39 Moderate positive relation;
+0.20 to +0.29 weak positive relation; +0.01 to +0.19 No or negligible relation; —0.01 to —0.19 No or negligible relation; —0.20 to —0.29
weak negative relation; —0.30 to —0.39 Moderate negative relation; —0.40 to —0.69 Strong negative relation; —0.70 or higher Very strong

negative relation.
& Correlation is significant at the 0.01 level (2-tailed).
b Correlation is significant at the 0.05 level (2-tailed).
¢ Haemoglobin level group by Gender = Male.
4 Haemoglobin level group by Gender = Female.

There is significant evidence to suggest that the resolution
of dental caries leads to a parallel resolution of iron defi-
ciency anaemia.'® Similarly, early research concluded that
children who had early child caries had lower mean
weights than did healthy children with no caries, and this
could be explained by the fact that children with ECC had
an inappropriate nutritional status.!” However, there are
other factors that were not part of this study such as diet
analysis, medications and oral hygiene habits; all of these
variables must be assessed in future studies. It is clear that
assessing the oral health of children with anaemia and
comparing it against non-anaemic children in relation to
children who were caries-free could be one of the valid
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Figure 1: A histogram represents the distribution of haemoglobin
levels among the study sample.

methods in future studies.”’ In addition, the haemoglobin
level had relied on the medical records at the university’s
hospital. There can be no doubt that oral health can have a
strong influence on individual quality of life.”!

Conclusion

This cross sectional study revealed that anaemic children
are more prone to dental caries in comparison to healthy
children. This study highlights the need for incessant
instructive intervention and further longitudinal studies to
accomplish the prime objective of treating anaemic children
in dentistry.

Recommendation

Frequent educational interventions of dentists are essen-
tial, particularly to pursue guidelines for preventive dentistry
to diminish dental caries among children with anaemia; such
campaigns and the development of excellent assertive events
should be focused towards altering the outlook of dentists to
rationalize and promote the vital facet of a regular check-up,
pit and fissure sealant and fluoridation for the anaemic
children. Preventive dentistry is highly imperative to restrain
the dental caries, particularly in children with anaemia.

Conflict of interest

The authors declare that they have no competing
interests.

Authors’ contributions

HHA conceived and designed the study, conducted
research, provided research materials, and collected and



76 The association between dmft index and haemoglobin levels

organized data. GH analyzed and interpreted data. MAA
wrote initial and final draft of article, and provided logistic
support. ENA reviewed the academic writing style and
analysed data. All authors have critically reviewed and
approved the final draft and are responsible for the content
and similarity index of the manuscript.

Acknowledgement

The authors want to express their appreciation and
gratitude to the participants and their children. We are also
grateful for the medical records at King Abdulaziz Univer-
sity Dental Hospital and to Mr. Calvin Balucanag for sta-
tistical analysis.

References

1. Frank TW, Jacques B, Marjoleine AD. Nutritional anemia in
developing countries. In: Silverberg Donald, editor. Anemia;
2012. Chapter 10: 151—170.

2. Killip S, Bennett JM, Chambers MD. Iron deficiency anemia.
Am Fam Physician 2007; 75(5): 671—678.

3. Brotanek JM, Gosz J, Weitzman M, Flores G. Iron deficiency in
early childhood in the United States: risk factors and racial/
ethnic disparities. Pediatrics 2007; 120(3): 568—575.

4. United Nations Children’s Fund/United Nations University/
WHO. [Iron deficiency anaemia. Assessment, prevention and
control. A guide for programme managers (WHO|/NHD/01.3).
Geneva: World Health Organization; 2001. pp. 15-31.

5. Benoist B, McLean E, Cogswell M, Egli I, Wojdyla D. World-
wide prevalence of anemia 1993—2005. World Health Organiza-
tion global database on anemia. Geneva: World Health
Organization; 2008. pp. 7—13.

6. Fonseca M, Queis HS, Casamassimo PS. Sickle cell anemia: a
review for the pediatric dentist. Pediatr Dent 2007; 29(2): 159—169.

7. Titilope AA, Wasiu LA, Adewumi A, Abdjaleel AA, Alani SA.
Orofacial manifestations of hematological disorders: anemia and
hemostatic disorders. Indian J Dent Res 2011; 22(3): 454—461.

8. Viana MB. Anemia and infection: a complex relationship. Rev
Bras Hematol Hemoter 2011; 33(2): 90—92.

9. Robert JS, Jeremy L, Eleonore K, James F, Michael EKM.
Association between iron status, iron deficiency anaemia, and
severe early childhood caries: a case—control study. BMC
Pediatr 2013; 13(22): 13—22.

10. Tang RS, Huang MC, Huang ST. Relationship between dental
caries status and anemia in children with severe early childhood
caries. Kaohsiung J Med Sci 2013; 29(6): 330—336.

11. Sadeghi M, Darakhshan R, Bagherian A. Is there an associa-
tion between early childhood caries and serum iron and serum
ferritin levels? Dent Res J 2012; 9(3): 294—298.

12. Okafor LA, Nonnoo DC, Ojehanon PI, Aikhionbare O. Oral
and dental complications of sickle cell disease in Nigerians.
Angiology 1986; 37(9): 672—675.

13. Schroth RJ, Levi J, Kliewer E, Friel J, Moffatt ME. Association
between iron status, iron deficiency anaemia, and severe early
childhood caries: a case—control study. BMC Pediatr 2013;
13(22): 1-7.

14. Laurence B, Woods D, George D, Onyekwere O, Katz R,
Lanzkron S. Self-perceived loss of control and untreated
dental decay in African American adults with and without
sickle cell disease. J Health Care Poor Underserved 2006;
17(3): 641—651.

15. Soares FF, Rossi TRA, Brito MGS, Vianna MIP,
Cangussu MCT. Oral health status and demographic char-
acteristics of children aged 6 to 96 months with sickle cell
disease in the state of Bahia. Rev Odontol Unesp 2010; 39(2):
115—121.

16. Ramos-Gomez FJ, Weintraub JA, Gansky SA, Hoover CI,
Featherstone JD. Bacterial, behavioral and environmental fac-
tors associated with early childhood caries. J Clin Pediatr Dent
2002; 26(2): 165—173.

17. Clarke M, Locker D, Berall G, Pencharz P, Kenny D,
Judd P. Malnourishment in a population of young children
with severe early childhood caries. Pediatr Dent 2005; 28(3):
254—-259.

18. Shaoul R, Gaitini L, Kharouba J, Darawshi G, Maor 1,
Somri M. The association of childhood iron deficiency anaemia
with severe dental caries. Acta Paediatr 2012; 101(2): 76—79.

19. Alvarez J, Lewis C, Saman C, Caceda J, Montalvo J,
Figueroa M, Izquierdo J, Caravedo L, Navia J. Chronic
malnutrition, dental caries, and tooth exfoliation in Peruvian
children aged 3—9 years. Am J ClinNutr 1988; 48(2): 368—372.

20. de Menezes VA, Cavalcanti G, Mora C, Garcia AFG, Leal RB.
Pediatric medicines and their relationship to dental caries. Braz
J Pharm Sci 2010; 46(1): 157—164.

21. Harada Shoji, Akhter Rahena, Kurita Keiko, Morita Manabu,
Mori Miyako, Hoshikoshi Misuzu, Tamashiro Hidehiko. Re-
lationships between lifestyle and dental health behaviors in a
rural population in Japan. Community Dent Oral Epidemiol
2005; 33(1): 17—-24.


http://refhub.elsevier.com/S1658-3612(15)00141-9/sref1
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref1
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref1
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref1
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref2
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref2
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref2
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref3
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref3
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref3
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref3
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref4
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref4
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref4
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref4
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref4
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref5
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref5
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref5
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref5
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref5
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref5
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref6
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref6
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref6
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref7
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref7
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref7
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref7
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref8
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref8
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref8
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref9
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref9
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref9
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref9
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref9
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref9
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref10
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref10
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref10
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref10
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref11
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref11
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref11
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref11
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref12
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref12
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref12
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref12
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref13
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref13
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref13
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref13
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref13
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref13
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref14
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref14
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref14
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref14
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref14
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref14
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref15
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref15
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref15
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref15
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref15
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref15
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref16
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref16
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref16
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref16
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref16
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref17
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref17
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref17
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref17
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref17
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref18
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref18
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref18
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref18
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref19
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref19
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref19
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref19
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref19
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref19
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref20
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref20
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref20
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref20
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref21
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref21
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref21
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref21
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref21
http://refhub.elsevier.com/S1658-3612(15)00141-9/sref21

	The association between dmft index and haemoglobin levels in 3–6 year-old Saudi children with anaemia: A cross sectional study
	Introduction
	Materials and Methods
	Study design and subject identification
	Inclusion and exclusion criteria
	Dental examination
	Statistical analysis

	Results
	Discussion
	Conclusion
	Recommendation
	Conflict of interest
	Authors' contributions
	Acknowledgement
	References


