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Fever from Primary Tooth Eruption 
– What is the evidence?

ABSTRACT
Introduction: There is no consensus on the causal 

relationship between primary dental eruption and both systemic 
and local signs and symptoms. Fever, an important sign, is often 
reported. Such lack of evidence hampers clinical reasoning and 
may contribute to delayed diagnosis of important conditions.

Objective: To review existing evidence underlying the 
association between primary tooth eruption and fever.

Methods: A review of the evidence on English, Portuguese 
and Spanish scientific publications over the last ten years 
was performed in the main international databases using the 
query “tooth eruption” and “fever” [MeSH], and in the index of 
Portuguese medical journals using the query “erupção dentária” 
and “febre” [DeCS]. SORT system of the American Family 
Physician was used for rating the strength of evidence.

Results:  A total of 53 articles were retrieved, from which 
two meta-analyses and two original studies were selected, 
comprising a total of 5317 children. Massignan et al. (2016) 
meta-analysis and Memarpour et al. (2015) clinical trial found 
a slight temperature increase on the day of primary tooth 
eruption, but no fever. In Nemezio et al. (2017) meta-analysis, 
this association was observed in the subgroup that used the 
rectal method for temperature assessment. Un Lam et al. (2016) 
observational study reported a fever prevalence of 49.9%.

Discussion and conclusions: The present analysis had 
several limitations, including a significant heterogeneity amongst 
studies in the definition of fever, interpersonal variability during 
fever measurements, different fever assessment methods or 
absence of that information, and no exclusion of confounding 
factors. Given available evidence, it is not possible to establish 
a clear association between primary dental eruption and the 
occurrence of fever. A higher number of robust studies is 
required to confirm this hypothesis (SORT B).
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FEBRE DURANTE A ERUPÇÃO DENTÁRIA PRIMÁRIA  
− HÁ EVIDÊNCIA?

RESUMO
Introdução: Não existe consenso na literatura sobre a exis-

tência de uma relação causal entre erupção dentária primária e 
ocorrência de sinais e sintomas sistémicos e locais. A febre, um 
importante sinal clínico, é frequentemente reportada por pais e 
profissionais de saúde. A falta de evidência dificulta o raciocínio 
clínico, podendo contribuir para atrasos no diagnóstico de pato-
logias importantes associadas a este sintoma.

Objetivo: Rever a evidência disponível acerca de uma asso-
ciação entre erupção dentária primária em lactentes e o apare-
cimento de febre.

Métodos: Foi efetuada uma pesquisa de artigos científicos 
em Inglês, Português e Espanhol publicados nos últimos dez 
anos nas principais bases de dados médicas internacionais utili-
zando os termos MeSH “tooth eruption” e “fever”, e no índice de 
revistas médicas Portuguesas utilizando os termos DeCS “erup-
ção dentária” e “febre”. Foi utilizada a escala SORT da American 
Family Physician para avaliar os níveis de evidência.

Resultados: Foram identificadas 53 publicações, das quais 
foram selecionados duas meta-análises e dois artigos originais, 
abrangendo um total de 5317 crianças. Na meta-análise de 
Massignan et al. (2016) e no ensaio clínico de Memarpour et al. 
(2015), verificou-se um ligeiro aumento da temperatura no dia da 
erução dentária primária, mas não foi descrita a ocorrência de 
febre. Na meta-análise de Nemezio et al. (2017), essa associa-
ção foi encontrada no subgrupo que utilizou o método retal para 
medição da temperatura. O estudo observacional de Un Lam et 
al. (2016) encontrou uma prevalência de febre de 49,9%.

Discussão e conclusões: A presente análise tem várias 
limitações: uma grande heterogeneidade entre estudos na defi-
nição de febre, variabilidade interpessoal na realização das res-
petivas medições, utilização de diferentes métodos de medição 
de febre ou ausência de referência ao mesmo, e ausência de ex-
clusão de fatores de confundimento. Perante a evidência dispo-
nível, não é possível confirmar a existência de uma associação 
entre erupção dentária primária e febre, sendo necessários mais 
estudos robustos para avaliar esta hipótese (SORT B). 
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INTRODUCTION
Eruption of an infant’s first tooth is often considered one 

of the most significant landmarks in the child’s development.1 
Primary tooth eruption (PTE) usually begins between the forth 
and tenth months of age, taking place during an eight-day 
window period including the four days prior to tooth eruption, 
the day of eruption, and the three days afterwards.2,3 PTE is a 
physiological process consisting in the movement of teeth from 
their initial position within the alveolar bone of the jaw towards 
the gingiva, emerging in the oral cavity. The driving force that 
promotes PTE is not well established to date.4

Some authors have associated PTE with the development 
of several local or systemic signs and symptoms, including 
fever, general irritability, sleep disturbances, crying, rhinorrhea, 
facial flushing, diarrhea, loss of appetite, increased salivation, 
inflammation, and gingival hyperemia.1,2,4-7

Many parents and health care professionals strongly believe 
that PTE is the cause of such local and systemic manifestations.4 
However, there is no consensus to date on the causal relationship 
between such factors, and those symptoms are often attributed 
to popular beliefs instead of supported by scientific evidence. 
In fact, it remains unclear whether such manifestations are 
triggered by PTE or simply coincident with the eruption of the 
first teeth.8 Expression of local and systemic symptoms during 
teeth eruption is a frequent driver for parents to seek medical 
or dental advice and, sometimes, even to administer over-the-
counter drugs to relieve the child’s discomfort.5,8

Fever, an important symptom associated with several 
childhood diseases, is one of the most frequently reported by 
parents and health professionals.6,9 Several medical decisions, 
both investigational and therapeutic, are based on body 
temperature assessment.9 The lack of scientific evidence hinders 
diagnostic reasoning and may contribute to delayed diagnosis 
and treatment of major diseases.8

As a subject still requiring clarification, this review aimed to 
investigate existing evidence regarding the association between 
PTE and the onset of fever in infants.

METHODS
A literature survey was performed in the main medical 

international databases for meta-analyses (MAs), systematic 
reviews (SRs), randomized controlled trials, observational 
studies, and clinical guidelines using the MeSH terms “tooth 
eruption” and “fever”. Portuguese medical journals’ indexes 
were also scanned using the search terms (DeCS) “ erupção 
dentária “ and “febre”.

English, Portuguese, and Spanish articles published between 
February 2008 and February 2018 were included. Articles were 
selected if meeting the following criteria: a) population: children 
within the age range of primary dental eruption; b) exposure: 
primary dental eruption; c) comparison: body temperature 
during a time period not associated with dental eruption; and d) 
outcome: fever in absence of systemic disease.

Studies were excluded if not meeting inclusion criteria, 
diverging from the study purpose, representing duplicates, or 

having been included in the MA or SR. The American Family 
Physician’s Strength of Recommendation Taxonomy (SORT) 
scale was used for rating the strength of the evidence retrieved.

RESULTS
The search strategy retrieved 53 articles, 49 of which were 

excluded from the analysis. Article selection process is depicted 
in Figure 1. Articles included consisted of two meta-analyses 
and two original studies, accounting for 5317 children in total 
(Tables 1 and 2).

53 
through database 

searching

9 studies

4 studies already 
included in one MA

1 study did not 
inclusion criteria after full 

text assessment

2 MA and
2 original studies 

selected

44 studies did not meet inclusion 
criteria after assessment of title 

and / or abstract

Figure 1. Flow of studies during the review process for the analysis. 
MA – Meta-analysis-

The meta-analysis by Massignan et al., published in 2016, 
aimed to evaluate the occurrence of local and systemic signs 
and symptoms during PTE in children from 0 to 36 months of 
age.4 This was achieved through clinical examination or through 
a questionnaire directed to parents or health professionals.  
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The analysis included 16 studies and a total of 3506 children, 
with several studies reporting a positive association between the 
two factors:

 – One study found a mean rectal temperature of 37.6°C 
on the day of tooth eruption (DE) and ranging between 
36.9−37.1ºC on days not associated with tooth eruption 
(DNAE);

 – one study revealed only a minor temperature difference 
(36.18°C of tympanic temperature on DNAE and 36.21°C 
on DE);

 – the other two studies (both with a moderate risk of bias) 
did not report mean DNAE or DE temperature, only 
mentioning a rectal temperature threshold of 37.7ºC and 
37.5°C, respectively.

In fact, none of these studies reported temperature values   
higher than those previously defined as fever. In contrast, 
two other studies included in the meta-analysis (one being 
the most robust study included in the analysis) did not show 
an association between PTE and body temperature rise. The 
authors concluded that, although it is acceptable that PTE 
may be associated with an increase in body temperature, such 
cannot be characterized as fever. They also pointed out several 
limitations of studies included, such as the fact that many did not 
exclude for confounding factors (such as concomitant diseases), 
others were based on parental reporting of symptoms (memory 
bias), there was inconsistency in the definition of DE, and there 
was no clear description of diagnostic methods employed.

The 2017 meta-analysis by Nemezio et al. included six studies 
and 753 children and compared the onset of fever during PTE 
and during a time period not associated with dental eruption.9 
Results from the total population revealed no association between 
fever and PTE. However, fever was more common during PTE 

in the subgroups where axillary, tympanic and, particularly, rectal 
assessment methods were used for temperature evaluation. 
In studies that did not report the assessment method used, no 
association was observed. Again, studies had a considerable 
heterogeneity regarding assessment measurement methods and 
who performed the assessments, and a clear risk of bias, with 
some studies not fully reporting inclusion and exclusion criteria.

The clinical trial by Memarpour et al., from 2015, initially 
included 270 children aged 8 to 36 months, only 254 of whom 
completed the study. Children were selected and divided into 
groups and observed during an eight-day period during PTE. At 
each visit, data was retrieved through a questionnaire, an oral 
exam, and tympanic temperature assessment. The study found 
slight increases in body temperature only on DE (36.70 ± 0.39°C) 
compared with both previous and subsequent day of eruption 
(p<0.001 for both). There was no correlation between temperature 
values reported by mothers and researchers.

The study published by Um Lam et al. in 2016 assessed the 
prevalence of dental eruption-associated pain and fever and the 
influence of early life factors on their onset in children in their first 
year and a half of life. The study included 1033 children, but only 
804 mother/children pairs were considered in the multivariable 
analysis. Children from three weeks to 1.5 years of age were 
observed every three months. During the medical appointment, 
an oral cavity examination was performed, and the presence of 
pain and fever was registered through questionnaires completed 
by mothers after proper training on how to make the observations. 
Body temperature above 37.5°C was considered as fever, but 
the temperature assessment method was not indicated. A fever 
prevalence rate of 49.9% was reported and the risk of fever 
was found to be 22% higher with passive exposure to maternal 
tobacco smoke. Mean temperature values were not reported.

Table 1 – Summary of meta-analyses included 
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16 observational studies 

n=3506

Children from 0-36 months of 
age

Development of local and 
systemic signs and symptoms 
during PTE assessed by 
clinical examination or 
questionnaire addressed to 
parents / health professionals.

PTE was associated with an 
increase in body temperature, 
but not fever (according to 
previously defined temperature 
thresholds).
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6 studies (5 observational and 
1 case control)

n = 753

Children from 0−36 months of 
age

Fever development in infants 
during PTE compared to non-
eruption period.

In the overall group, no 
association was found 
between fever and PTE 
[OR = 1.32 (0.88−1.96)].

In the subgroup that used 
rectal assessment method, an 
association between the two 
factors was found
[OR = 2.82 (1.55−5.14)].

2

PTE – primary tooth eruption; OR – odds ratio; LE – level of evidence
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Table 2 – Summary of original studies included. 

Author/ year Type of study Population
Outcomes and 

methods
Results LE
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Non-randomized 
clinical trial

Children between 
8 and 36 months 
of age with at least 
1 erupted tooth, 
parents familiar with 
the symptomatology, 
and at least 1 primary 
tooth erupting.

 n = 254

Outcomes: to evaluate 
signs and symptoms 
associated with PTE 
in children under 
3 years of age; to 
compare the clinical 
effectiveness of five 
non-pharmacological 
therapies.

Methods: Completion 
of a questionnaire 
(by mothers) and 
physical examination 
before allocation 
to five groups for 
non-pharmacological 
treatment. Body 
temperature was 
measured by the 
tympanic method.

Mean tympanic 
temperature was 0.16 
° C higher in the DE 
(36.70 ± 0.39°C) than 
before eruption, and 
0.17ºC higher than 
after the eruption 
(p <0.001). There 
were discrepancies 
between the values 
reported by mothers 
and  dentists. No 
values compatible with 
fever were recorded.
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Longitudinal study Children in the first 
year and a half of life

n=804

Outcome: to assess 
the prevalence of pain 
and fever related to 
dental eruption and 
the influence of early 
life factors in their 
onset, in children in 
the first year and a half 
of life.

Methods: 
Consultations 
every 3 months 
with assessment 
of the oral cavity 
and questionnaire 
completion (by the 
mothers) about the 
occurrence of signs 
and symptoms. Fever 
was considered for 
temperatures above 
37.5°C. The method of 
measurement was not 
reported.

A fever prevalence 
rate of 49.9% was 
found. 
The risk was 22% 
higher in the presence 
of passive exposure to 
tobacco smoke.

2

PTE – primary tooth eruption; DE – day of eruption; LE – level of evidence
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CONCLUSIONS
Given limited available evidences and their inconsistent 

results, it is not possible to conclude the existence of an 
association between primary dental eruption and fever (SORT 
B). However, several studies have shown a slight increase in 
body temperature on the day of dental eruption. 

The present review has several limitations, the most important 
being the lack of studies about the subject under investigation. 
Heterogeneity between available studies should also be taken 
into account, particularly regarding the temperature considered 
as defining fever, the temperature assessment method, and 
interpersonal variability in measurements. In some studies, 
assessment of body temperature was performed by health 
professionals, while in others it was carried out by the mother 
following completion of a questionnaire. Some studies have 
a significant risk of bias, since no clear definition of inclusion 
and exclusion criteria were used and some key information was 
missing, as the method used for temperature assessment – 
which necessarily impairs their external validity. 

In conclusion, more studies are required to withdraw 
conclusions on this subject. These should include standard 
temperature limits for inferring fever, information on average 
temperature values  retrieved, and, when applicable, a 
comparison of body temperature assessment methods and their 
accuracy.
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Legends

DE day of the eruption

DeCS Descritores em Ciências da Saúde

DNAE days not associated with eruption

LE Level of Evidence

MA Meta-analysis

MeSH Medical Subject Headings

PTE primary tooth eruption

RCTs randomized controlled trials 

SORT Strength of Recommendation Taxonomy 

SR systematic reviews 


