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Abstract 

Background: Previous studies indicated an impact of hormonal contraceptive use on oral health. This systematic 
review aimed to investigate the evidence supporting the impact of the use of hormonal contraceptives and peri-
odontal diseases.

Methods: This study is based on Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) and 
based on the PECO acrostic. Inclusion criteria comprised observational studies including women (P), which evaluated 
hormonal contraceptive users (E) and hormonal contraceptive non-users (C), to verify the association between this 
hormonal therapy and the periodontal diseases (O). Searches were performed on 5 databases: PubMed, Scopus, Web 
of Science, Cochrane Library, LILACS and grey literature (OpenGrey and Google Scholar). After the selection process, 
the included studies were evaluated qualitatively. Moreover, quantitative data were analyzed in two meta-analyses 
for clinical attachment loss (CAL) and probing depth (PD). Finally, the level of certainty was measured with the 
GRADE (Grading of Recommendations Assessment, Development, and Evaluation) tool between periodontal clinical 
parameters.

Results: 18 articles were eligible for the qualitative synthesis and 7 of them were selected for quantitative analysis. 
Hence, 15 of the eligible articles reported an association between the use of hormonal contraceptives and severity of 
periodontal disease. However, 6 articles demonstrated high risk of bias and were excluded from quantitative synthesis. 
The meta-analysis showed a statistically significant difference for CAL (MD 0.24 [0.09, 0.40]; p = 0.002), but in PD (MD 
0.05 [− 0.05, 0.15]; p = 0.33) such difference was not identified. A very low level of evidence was found between the 
clinical parameters.

Conclusions: The use of hormonal contraceptives may be associated to severity of periodontal diseases. However, 
the quantitative analysis points to an inconclusive outcome due to the high level of heterogeneity. The association 
is biologically plausible, however additional studies are warranted to better elucidate the clinical significance of this 
possible association.
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Background
Hormonal contraceptives are drugs used to prevent preg-
nancy that can also be used in specific situations as fam-
ily planning, menstrual cycle regularization, reduction in 
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the incidence of ovarian cysts, etc. [1]. Among the hor-
monal contraceptive alternatives, there are many birth 
control options including contraceptive pills, contracep-
tive patches, implants, injections, intravaginal, and intra-
uterine delivery. Generally, in the composition of each 
contraceptive drug, there are two synthetic hormones, 
estrogens and progestins, which act by performing selec-
tive inhibition of pituitary function [1, 2].

This mechanism of action generates the pituitary secre-
tion inhibition of luteinizing hormone and follicle stim-
ulating hormone, resulting in the hindrance of ovum 
release by ovary, promoting contraception [3]. However, 
despite the benefits, the use of hormonal contraceptives, 
mainly orally, is associated with systemic adverse effects, 
as thromboembolic and cardiovascular complications [4].

Periodontal disease in the initial phase is restricted 
to gingival tissues. On the other hand, in an advanced 
phase, this condition affects periodontal support tissues, 
and is called periodontitis [5]. For diagnosis of periodon-
tal diseases, clinical measurements are used with several 
standardized indexes by the scientific literature which 
has the goal to reflect the etiology and pathogenesis of 
periodontal disease [6].

In the oral cavity, this relationship has been associated 
with periodontal status, because the sexual steroids play 
significant roles in modulating inflammatory response 
of periodontal tissues and may alter the response to oral 
these structures during different phases of life, including 
puberty, menstruation, pregnancy, menopause and post-
menopausal [7–10].

Although there is a systematic review published with 
a similar scope [11], doubts still persist regarding the 
methodological quality of the published articles, as well 
as an integrated analysis by a meta-analysis combining 
the results of the selected articles. In addition, the analy-
sis of the certainty of evidence which enables guidance on 
clinical decision-making process.

In this context, the present systematic review aims to 
investigate the scientific evidence that supports the clini-
cal observations related to the association between the 
use of hormonal contraceptives and periodontal diseases.

Methods
Protocol and register
This systematic review was registered on PROSPERO 
under the code CRD42018115606 and was developed 
according to Preferred Reporting Items for System-
atic Reviews and Meta-Analyses (PRISMA) and the 
Cochrane Protocol for systematic reviews (Additional 
file 1: Table S1). [12].

Focused question and selection criteria
To perform this review, the following focused question 
was raised: “Is there an association between the use of 
hormonal contraceptives and periodontal diseases?”. To 
answer this focused question, the PECO strategy was 
used: observational studies in adult women (P), hormonal 
contraceptive users (E) and non-hormonal contraceptive 
users (C) that were evaluated to identify the presence or 
absence of the association between the use of hormonal 
contraceptives and outcomes related to periodontal dis-
eases (O). Pilot studies, case reports, descriptive studies, 
review articles, opinion articles, technique articles and 
guidelines, studies investigating the use of barrier contra-
ceptives, and studies which do not report on the clinical 
parameters of periodontitis were discarded.

Search strategy
Searches were performed on the following electronic 
databases: Pubmed, Scopus, Web of Science, LILACS 
and Cochrane Library. Google Scholar and The Open 
Grey were used as gray literature sources. No restric-
tion of year or language were applied. The search strategy 
was composed by MESH and entry terms and adapted 
according to each database, using boolean operators (OR, 
AND) to combine the searches. The MeSH terms used 
included “Contraceptives, oral, hormonal” or “Contra-
ceptive Agents” or “Contraceptive Agents, Female” or 
“Contraceptives, Oral” or “Contraceptives, Oral, Sequen-
tial” or “Vaccines, Contraceptives” or “Reproductive 
Control Agents” and “Periodontal Diseases” or “Gingiv-
its” or “Periodontium” or “Gingiva” or “Alveolar Process” 
or “Periodontitis” or “Chronic Periodontitis” or “Peri-
odontal Attachment Loss” or “Alveolar Bone Loss” or 
“Oral Health” (Additional file 2: Table S2).

Manual search was also performed. It is an important 
complementary step to find possible eligible studies that 
may not have been recovered in the search strategy. This 
step was carried out in two ways, during the search in the 
bibliographic references of each selected study or in clas-
sic literature reviews and systematic reviews previously 
published with similar themes.

The searches were performed until December 2019. 
Although, a search alert was created in each database to 
notify new studies according to the outlined search strat-
egy. After the searches, the citations found in each data-
base were exported to a reference manager  (EndNote®, 
version X7, Thomson Reuters, Philadelphia, EUA). Arti-
cles indexed in more than one database were considered 
only once.

All evaluations, including the searches, studies selec-
tion, risk of bias evaluation, data extraction was per-
formed in pairs, independently, by two examiners 
(MMLC and PBON). After each analysis, MMLC and 
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PBON met to discuss the encountered data. Any disa-
greement between the examiners were resolved by a third 
reviewer (MKMF).

Studies selection process
After the importation to a reference manager, the dupli-
cated results were removed  (EndNote®, versão X7, 
Thomson Reuters), both automatically and by manual 
review. Subsequently, the articles were excluded by titles 
and abstracts, and after for full-text reading according to 
the PECO’s strategy within the eligibility criteria.

Moreover, the lists of references from each included 
article were also researched manually in order to find 
additional studies that could be included in the review.

Data extraction
For each selected manuscript, the following information 
was collected: author, country, publication year, study 
design, age, sample size, type of hormonal contraceptive, 
statistical analysis and main results. The authors of the 
studies were contacted if relevant data were absent in the 
articles.

Quality analysis and risk of bias
The guidelines proposed by Fowkes and Fulton [13] were 
used used in this systematic review to evaluate the quality 
and risk of bias of the included studies in order to verify 
wheter the methods and research results were sufficiently 
valid to produce useful information [13].

Quantitative analysis (meta‑analysis)
The data of each study included in quantitative synthesis 
were analyzed in Review Manager (versão 5.2) to evaluate 
the association between the use of hormonal contracep-
tives and the presence of periodontal diseases.

The studies that reported results using the same meth-
ods were intended to meta-analyses. Then, the mean 
difference (MD), with a confidence interval of 95% 
(IC) was calculated. Only studies with low risk of bias 
were included in the meta-analysis. If any information 
needed for the meta-analysis was missing from any of the 
selected studies, the authors were contacted to provide 
the missing data. [14].

The heterogeneity was tested by the  I2 index and, if 
possible, sensitivity analyzes were performed to estimate 
and verify the influence of the studies, one by one, on 
the subgroup and pooled results, when the heterogene-
ity was substantial or considerable (50–100%) [15]. Two 
periodontal clinical parameters were included in these 
meta-analyses: CAL and PD. These clinical parameters 
allow assessing the level clinical inflammation as a result 
of periodontal disease (PD) as well as the changes related 

to the supporting periodontal tissues (CAL) [16]. Cur-
rently, those parameters have been established as the 
gold-standard for diagnostic of patients with periodontal 
diseases [17].

Level of evidence: grading of recommendations 
assessment, development, and evaluation (GRADE)
To evaluate the certainty of evidence among the stud-
ies, the GRADE tool [18] was applied using the follow-
ing periodontal parameters: CAL and PD. The included 
articles were evaluated according to study design, risk of 
bias, inconsistency, indirectness and imprecision.

The certainty of the evidence (certainty in the estimates 
of effect) was determined for the outcome using the 
Grading of Recommendations Assessment, Development 
and Evaluation (GRADE) approach [18].

Results
Included studies
A total of 1231 articles were identified through the search 
for databases and grey literature. Then, 531 articles were 
excluded after duplicates removal, resulting in 700 arti-
cles. Among them, 620 were excluded after reading the 
titles.

From these remaining articles, 80 articles were 
excluded after their abstract reading, and 55 studies were 
eliminated, the remaining 25 articles for full-text reading 
to be evaluated according to eligibility criteria. Finally, 7 
were excluded for the following reasons: animal study (1), 
review (3), interventional study (1), conference summary 
(1) and case report (1). Thereby, 18 articles met the inclu-
sion criteria and were selected for qualitative synthesis 
[19–36]. From these, 5 articles were directed to the quan-
titative analysis [19, 24, 31, 32, 36] (Fig. 1).

Description of study characteristics
According to study design, fifteen are classified as case–
control studies [19–25, 27–29, 31–34, 36] and three as 
cross-sectional [26, 30, 35]. The type of hormonal con-
traception mostly used was oral administration (present 
in fifteen studies). Seck et  al. [34] included three types 
of hormonal contraception, examining patientes that 
used oral (Lo-Femenal®), injectables (Depo-Provera®), 
and implants  (Norplant®). The study of Tilakaratne et al. 
[36] analyzed the injectable and oral contraceptive users, 
while Kazerooni et  al. [30] evaluated only implant con-
traceptives of Levonorgestrel. All the studies performed 
clinical analyses of periodontal condition (Table 1).

Quality assestment and risk of bias
Furthermore, after a detailed evaluation of methods and 
results, the studies were analyzed to verify the possibility 
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of “biased results”, “confouding” and “occurrence by 
chance” (Table 2). Four studies were classified with high 
risk of bias [23, 27, 28, 30]. The major problems observed 
were in relation to the sample (sample size and definition 

of inclusion and exclusion criteria) and the acceptability 
of the control group (absence of description of the rand-
omization/correspondence process).

Fig. 1 Flowchart of the selection strategy of studies according to PRISMA protocol
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Table 1 Domains and risk of bias according to Fowkes and Fulton

Guidelines Checklist Description

Study design appropriate to objectives? Objective common design The type of study was marked in the appropriate 
type of study. If the type of study was appropriate 
according to the study design, it was labelled as "0", 
and as "++" if it was not appropriate

Prevalence Cross-sectional

Prognosis Cohort

Treatment Controlled trial

Cause Cohort, case–control, cross-sectional

Study sample representative? Source of sample The domain was considered [0] in cases of detailed 
origin, [+] to a specified origin of only one group 
and [++] in cases of absence of specification of the 
source of the groups

Sampling method The item was assigned [0] for a full description of 
sampling method, [+] for poor or no explanation 
of sample method, with no problem in matching 
between groups, and [++] for poor or no descrip-
tion of sample method, interfering in the matching 
of the groups

Sample size A minor problem [+] was considered when the 
sample was not representative or did not report a 
sample calculation. To a major problem, [++] was 
considered when no sample calculation was pro-
vided, and the number of participants was less than 
50 participants, [0] was considered in the absence 
of the above factors

Entry criteria/exclusion A minor problem [+] was attributed when the control 
and case group reported current use of antibiot-
ics or anti-inflammatories, diabetes, smoking or 
pregnancy. In the case of presence of more than 
two previously mentioned items, it was considered 
as a major problem [++]

Non-respondents The [0] was attributed when there was no refusal to 
participate in the study, [+] was assigned when 
there was the refusal, but did not compromise the 
sample, and [++] when there were refusal and 
impairment of the sample size

Control group acceptable? Definition of controls It was attributed [0] when all characteristics of the 
control group were described, [+] when any infor-
mation was pendent as the origin of the control 
group, the selection criteria and a different origin 
between case and control groups and [++] when 
two or more items described in previously items

Source of controls It was considered [0] when the control group was 
referred, [+] when the origin of groups was differ-
ent, but with reasons and [++] when the groups 
presented different origins without reasons

Matching/randomization In this item, [0] was assigned to cases of randomized/
matched groups, [+] to cases of no description 
of randomization, but with a matching of groups 
and [++] to no explanation of randomization or 
matching

Comparable characteristics It was attributed [0] to matched groups or not 
matched by the impossibility of being subsequently 
adjusted and [++] the presence of unpaired vari-
ables that were not paired or adjusted



Page 6 of 22Castro et al. BMC Women’s Health           (2021) 21:48 

Table 1 (continued)

Guidelines Checklist Description

Quality of measurements and outcomes? Validity It was considered [0] when the evaluation method 
applied is appropriate; [+] when using a single 
method, but with appropriate sensitivity with good 
specificity; [++] when using a single method, with-
out an adequate specificity or good sensitivity

Reproducibility It was considered [0] whether the evaluation methods 
were well described; [+] when a lack description of 
any step of the method was presented, for example, 
the identification of the patients of the groups stud-
ied in laboratory samples, evaluations at different 
times or application of various methods between 
groups of individual pathology; [++] when two or 
more of the previous items are present

Blindness The condition of the study participants was consid-
ered to be "Blind," in this case being assigned the 
signal [0], in cases of "not blind" the signal [++] was 
attributed

Quality control It was considered a problem when the examiner 
was not qualified; a partial periodontal exam was 
performed [not in all teeth or not in all the six peri-
odontal sites/teeth], the measurement of periodon-
titis was only radiographic or the absence of the 
number of evaluated teeth sites. A Minor problem 
[+] was considered when 2 of these characteristics 
were present, and a major problem [++] if more 
than 2 of these characteristics were present

Completeness Compliance It was assigned [0] for a sample size that remains the 
same from the beginning to the end or decreases 
without compromising the power of the test; [+] 
for differences in sample size at the end of the 
study, compromising the power of the test, but with 
reasons and adjusts; [++] for difference in sample 
size at the end of the study, compromising the 
power of the test, without reasons

Dropouts The [0] was scored when there is no loss during the 
study, [+] when there is a withdrawal that involves 
the inclusion criteria, such as age, sex, [++] when 
there is withdrawal and it compromises more than 
one criterion

Deaths This item was scored as Not Applicable [NA], due to 
the type of PECO strategy

Missing data In this item, [0] was assigned to cases of randomized/
matched groups, [+] to cases of no description 
of randomization, but with a matching of groups 
and [++] to no description of randomization or 
matching
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In relation to the sample source, Domingues et  al. 
[23] and Grower et  al. [27] selected lower maximum 
age group making the sample unrepresentative, which 
was considered a major problem. In relation to the sam-
pling method, Domingues et  al. [23], Vijay et  al. [24], 
Pankhurst et al. [33] and Grower et al. [27], didnot report 
how the sample selection was calculated/achieved, and 
this was considered a major problem. Farhard et al. [19], 
Domingues et  al. [23], Mullally et  al. [32], Tilakaratne 
et  al. [36], Jensen et  al. [28] and Grower et  al. [27], did 
not perform the sample calculation and the samples were 
not enough to demonstrate a significant result. Vijay et al. 
[24], Kazerooni et al. [30], Jensen et al. [28] and Grower 
et al. [27], did not describe the exclusion criteria used in 
the selection of the study sample, which was considered 
a major problem. All included articles presented prob-
lem with blindness in the measurement of the outcomes. 
Knight et al. [31], Kazerooni et al. [30] and Grower et al. 
[27], did not mention confounding factors being consid-
ered a major problem. In summary, the quality assess-
ment of all the included articles can be found on Table 3.

Meta‑analysis and level of evidence
The meta-analyses results were presented separately for 
each periodontal parameter. The random effect model 
was used since the studies were not equivalent. This 
strategy had the objective to generalize the results of the 
meta-analyses.

Five studies which evaluate CAL were included in 
this analysis [19, 24, 31, 32, 36]. Including all the arti-
cles, the heterogeneity was considerable  (I2 = 96%). 
Contraceptive users (n = 197) had a mean CAL greater 
than the control group (n = 200) (MD 0.24 [0.09, 0.40]; 
p = 0.002) (Fig.  2) with very low certanty of evidence 
(Table  4). The inclusion of high risk of bias study did 
not change the effect significante (MD 0.15 [0.05, 0.24] 
p = 0.002).

Considering probing depth (PD), three studies were 
included in the analysis [19, 32, 36]. Including all arti-
cles, the heterogeneity was considerable  (I2 = 97%). 
Contraceptive users (n = 91) had a mean PD greater 
than those who did not use it (n = 89) (MD 1.15 [− 0.29, 
2.59]; p = 0.12) with very low certanty of evidence 
(Table 4). This data can be elucidated by the result of no 
difference between the groups in the study performed 

Table 1 (continued)

Guidelines Checklist Description

Distorting influences? Extraneous treatments In this item, [0] was considered when there were no 
external influences; [+] when there are external 
influences, but that does not interfere in the results; 
[++] when there are external influences and inter-
feres with the results

Contamination This item was scored as Not Applicable [NA], due to 
the type of PECO strategy

Changes over time In this item, [0] was attributed to data collected in the 
same period; [+] to data obtained from the control 
group and the study group at different times that 
may cause distortions; [++] when the previous 
item was associated with data from studies already 
published

Confounding factors A problem was assigned when the data analysis 
involved enrollment of persons < 5 years. Menopau-
sal woman, smokers, diabetics and obese. A minor 
problem [+] was assigned when 1 or 2 of these 
characteristics were present and a major problem 
[++] if there were 3 or more

Distortion reduced by analysis It was considered [0] when it cites the adjustments 
of the covariates that present distortions; [+] when 
the article report adjustment, but does not say 
the criteria; [++] when distortion was identified, 
without adjustment

Summary questions Bias: Are the results erroneously biased in a certain 
direction?

YES or "NO" answers were assigned to each question. 
If the answer is NO to the three questions, the arti-
cle is considered reliable, with low risk of biasConfounding: Are there any serious confusing or 

other distorting influences?

Chance: Is it likely that the results occurred by 
chance?
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by Haerian-Ardakani et  al. [24], which presented the 
greatest weight in our meta-analysis (Fig. 3). The inclu-
sion of high risk of bias study change the significance of 
the effect (MD 0.56 [0.22, 0.91] p = 0.001).

Discussion
The objective of this study was to evaluate the impact of 
the use of hormonal contraceptives on periodontal con-
ditions. Then, a comparative analysis of users and non-
users of hormonal contraceptives was performed. In 
this sense, a systematic review with meta-analyses was 
performed using important databases of literature in 
health sciences. The topic under study is of high clinical 
interest [37], however, the information presented in lit-
erature comes from studies that present some concerns 
in methodological features or low degree of evidence.

As from de board search, 18 articles were included in 
this systematic review without restrictions for the type of 
hormonal contraceptives. Concerning the included stud-
ies, 15 pointed worse periodontal clinical parameters in 
contraceptive users [19–26, 29, 30, 32–36]. However, the 
quantitative analysis indicates a potentially inconclusive 
outcome due to the heterogeneity detected in the articles, 
also highlighted in the level of evidence analysis, conse-
quently compromising the evaluation of this association 
with the possibility of a more in-depth risk approach.

In order to formulate the scientific research question, 
our systematic review used the PECO’s strategy [38], 
which allows evaluating a potential risk or prognosis of 
contraceptive users to periodontal diseases, conditions 
characterized by the existence of a pathological inflam-
matory process in the periodontal structures (gums, 
cementum, periodontal ligament, and alveolar bone). 
Based on these cited premises, this systematic review 
and meta-analysis evaluates observational studies, mainly 
with cross-sectional design and case–control. Then, the 
results have the potential to generate information about 
greater or lesser odds of women using hormonal contra-
ceptives present clinical manifestations of periodontal 
diseases. From this type of information, policies for the 

prevention of periodontal diseases could be proposed, 
both at the collective level (woman’s health) and in a per-
sonalized dentistry approach.

All the included studies collected data from anamne-
sis and clinical measures as, for example, OHI-S, CAL, 
gingival index (GI), PD, plaque index (PI), bleeding on 
probing (BOP), Mean Debris Index, Gingival Mean and 
Calculus scores. Other studies performed radiographic 
complementary analysis [25] and laboratory analysis 
of gingival crevicular fluid [28]. These analyses allow 
not only evaluation of the inflammatory status of peri-
odontal tissues (GI, PI, BOP, Gingival Mean, Calculus 
Scores) [39, 40], but also the analysis of loss of peri-
odontal tissue support (PD, CAL) [16], and need for 
periodontal treatment (PI, OHI-S) [41]. However, it is 
important to emphasize that the wide range of the col-
lected clinical parameters prevents data from being 
pooled and more specific conclusions drawn. Addition-
ally, some parameters analyzed presented limitations 
according to the contemporary knowledge, for exam-
ple, Russel’s index and OHI-S.

Regarding the hormonal therapies with steroids and 
progesterone, most of them were hormonal oral admin-
istration, following by implanted devices and injectable 
contraceptives. Similarly to periodontal parameters, it 
is important to describe that hormonal contraceptives 
are quite variable. It is recognized in the contraception 
field, the evolution of the methods also has modified 
the prescriptions, and probably their adverse effects. It 
is known that efforts have been made to improve the 
effectiveness of contraception, with the reduction of 
hormonal load. This trend has the potential to mini-
mize the adverse effects related to periodontal disease 
manifestations, especially in the function of the hormo-
nal dosage, the probable cause of the adverse effect pre-
sented in this review.

Sex hormones are considered modifying factors, 
they are able to modulate the inflammatory response 
of tissues, including periodontal tissues. Studies indi-
cate that gingival keratinocytes, gingival fibroblasts 

Fig. 2 1st meta-analysis—clinical attachment loss
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presented in the periodontal ligament, and in the lam-
ina propria have receptors for sex hormones, such as 
estrogen and progesterone [42, 43]. Thus, steroid hor-
mones are able to indirectly modulates periodontal tis-
sue. Estrogen is able to modulate collagen metabolism 
and angiogenesis, in addition to promoting an increase 
in tissue glycogen production and reducing keratiniza-
tion of the gingival epithelium, causing a reduction in 
the epithelial barrier. In addition, it modifies cell pro-
liferation such as increased phagocytosis and reduced 
leukocyte production in the bone marrow. In particu-
lar, progesterone triggers vasodilation in blood vessels 
and consequently increases endothelial permeability, 
managing to alter the function of periodontal ligament 
fibroblasts in collagen production, inhibiting the syn-
thesis of collagen and non-collagen proteins, reducing 
folate levels, which promotes an imbalance in tissue 
repair [44, 45].

Several studies also show the relationship between 
sex hormones and changes in the production of inflam-
matory cytokines such as tumor necrosis factor, which 
has been quite associated with periodontal disease, as 
well as the IL-1 and IL-6, associated with bone resorp-
tion. In short, sex hormones promote a modulation 
of the host’s response, such as increased vasodilation, 
vascular permeability, and inflammatory mediators, 
cytokines and prostaglandins, in the gingival tissue.

Although the studies have suitable clinical param-
eters to evaluate the use of contraceptives and also 
diagnose the periodontal diseases, the Fowkes and Ful-
ton’s guideline was used, with the objective of qualify-
ing the methods adopted in the studies, enabling the 
sufficiency assessment of these methods. The quality 
analysis indicated problems related to the sample size 
[19, 20, 22–25, 27, 28, 30–33, 36], suggesting the neces-
sity of new studies with larger samples. The difficulties 
in carrying out population-based studies is well-known 
in the literature. Then, in the analytical perspective, at 
least the studies should include a large number of par-
ticipants. The samples should be big enough for the 
probability of finding true statistically significant differ-
ences that demonstrate high clinical significance. How-
ever, this number should not be excessive, in order to 

avoid the waste of resources and the exposure of partic-
ipants to unnecessary risk, for this in delineating these 
types of observational study it is necessary to have the 
presence of the realistic sample calculation [46].

In the quantitative analysis, it was sought to inves-
tigate the effect of hormonal contraceptives in CAL 
and PD clinical parameters. PD is a parameter that is 
associated with the inflammatory process. As inflam-
mation increases, the probe penetrates more on the tis-
sues. Moreover, CAL is related to the process of past 
periodontal destruction, in other words, how much peri-
odontal tissue has already been lost as a result of inflam-
mation. The combination of these two parameters is the 
gold standard for the evaluation of periodontal diseases. 
Recently, the new classification of periodontal diseases 
points to the necessity to exist a joint evaluation of these 
two parameters [47].

Despite the meta-analysis demonstrated the worst CAL 
in women users of contraceptives, PD data did not show 
a statistically significant difference. This information is 
amazing on the one hand, since lower rates of inflamma-
tion were observed. The possible explanation is because 
only one clinical examination was performed in most 
studies, without evaluation of longitudinality. On the 
other hand, the experience accumulated resulting from 
a persistent inflammatory process that was observed 
through the CAL with worse levels in the users of hor-
monal contraceptives. Furthermore, a few studies were 
included in the quantitative analysis, it could be con-
tributed to this startling result. Currently, it is suggested 
that more parameters should be investigated to define 
the clinical picture of periodontitis. For severity, beyond 
CAL mensuration, the radiographic and quantification of 
tooth loss should be performed too. Moreover, for com-
plexity, other parameters as furcation involvement, com-
plex rehabilitation needs, the number of remaining teeth 
should be also analyzed.

Furthermore, the high heterogeneity presented among 
the included studies in meta-analysis indicated the pres-
ence of an impact in the validity of these results, this 
questioning was pointed in the certainty of the scientific 
evidence proposed by also the GRADE tool also.

Fig. 3 2nd meta-analysis—probing depth
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The term “heterogeneity” refers to de dispersion of 
true effect across studies  (I2) and the standard deviation 
between true effects  (Tau2). In the random effect-model, 
the standard errors of the studies are adjusted to incorpo-
rate a measure of the extent variation  (I2) among the the 
effect of the interventions observed in the studies  (Tau2) 
[48]. It must take into account that the study effect varies 
according to characteristics of its population (age), inter-
ventions (hormonal dose), possible confounding factors 
(systemic diseases, oral hygiene habits, etc.), and other 
parameters. Therefore, the studies estimate different, but 
related, interventions effect and these factors influence 
the  I2. So, in the meta-analysis of the present systematic 
review a random-effect model was adopted.

Some studies included in this systematic review and 
meta-analysis have some limitations such as the different 
methods that were used to assess periodontal disease and 
others did not report the composition of the drug and/
or the dose/time used by the patients. Other important 
information is that the introduction of combined hormo-
nal contraceptives with low dosage as the first pregnancy 
prevention option used in the last 30 years [49, 50]. These 
medicines also have high efficacy as compared to high 
dose, and have better tolerability and fewer side effects 
[50]. In the present systematic review, there is a variabil-
ity of performance in these studies, from 1971 (El-Shary 
[26]) to the year 2018 (Smadi et al. [20]), the use of differ-
ent types of doses of oral hormonal contraceptives pos-
sibly contributed to different results in the summarized 
analyzes.

These steroid hormones not only are responsible for 
physiologic changes in different phases of a woman life, 
but also act in different organ systems, including the oral 
cavity [51, 52]. The scientific literature complements that 
the periodontium is uncertain target tissue of these ster-
oids’ hormones, however, the biological meaning of this 
association is further clarified by the presence of recep-
tors of these hormones in the periodontal tissues [53]. 
Thus, estrogen and progesterone levels present in the 
contraceptive’s composition can modulate biological 
response [54]. Moreover, it is believed that the high level 
of these hormones acts in the vascular system, which 
can influence gingival inflammation [37]. Currently, the 
changes on general oral health in women using hormonal 
contraceptives were studied [55]. Ali et al. [11] corrobo-
rate with the outcomes found in this systematic review, 
that the changes in the periodontium are inconclusive.

In this sense, the monitoring and guidance by a profes-
sional in the dental field has great importance to control 
and treat the possible effects arising from the use of hor-
monal contraceptives in the oral cavity associated with 
the use of hormonal contraceptives. It is known that peri-
odontal disease is associated with other comorbidities in 

the body, such as a reduction in the individual’s immune 
response, making him more susceptible to other diseases 
[56]. In addition, improving the quality of life of women 
using hormonal contraceptives. Moreover, further stud-
ies are necessary to investigate the relationship of each 
type of pharmacological agent, dose, and time of admin-
istration to better elucidate this relation.

Despite the majority of the studies presents a low risk of 
bias individually, the summarized results pointed meth-
odological failures that, if corrected in future studies, will 
allow better clinical and epidemiological evidence, for 
example, increase in sample size, an accomplishment of 
all clinical parameters pertinent to periodontitis, follow-
up of patients over time, between others will be impor-
tant for further investigation into this association.

Conclusions
The results observed in this review indicate a potential 
effect of hormonal contraceptives in the periodontium, 
but not allowing solid conclusions, and still does not 
allow the adoption of clear preventive measures related 
to the use of hormonal contraceptives and periodontal 
diseases.
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